
 
These records are from CDER’s historical file of information 
previously disclosed under the Freedom of Information Act (FOIA) 
for this drug approval and are being posted as is.  They have not 
been previously posted on Drugs@FDA because of the quality 
(e.g., readability) of some of the records. The documents were 
redacted before amendments to FOIA required that the volume of 
redacted information be identified and/or the FOIA exemption be 
cited.  These are the best available copies.   



1 Of ~ 

• NOA 50717 







( 

I / ·~ 

;.-~· __ ,,, 
NDA 50-717 

Zambon Corporation DE.C I 9 1~~6 

Attention: Dr. Foma Rashkovsk:y 
Acting Director of Regulatory Affairs 
Forest Laboratories, Inc. 
One Meadowlands Plaza 
East Rutherford, NJ 07073 

Dear Dr. Rashkovsk:y: 

Please refer to your September 29, 1994 new drug application (and your resubmission dated 
June 28, 1996) submitted under section 507 of the Federal Food, Drug, and Cosm-:tic Act for 
Monurol"' (fosfomycin tromethamine) 3 gram sachet. 

We acknowledge receipt of your amendments dated .lune 28, October 23, and October 31, 
1996. 

This new drug application provides for single-dose therapy in the treatmt"nt of uncomplicated 
urinary tract infec~ion. 

We have completed the review of this application, inclcding the submitted draft labeling, and 
have concluded that adequate information has been presented to demonstrate that the drug 
product is safe and effective for use as recommended in the enclosed marked-up draft labeling. 
Accordingly, the application is approved effective on the date of this letter. 

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling 
dated December 19, 1996. Marketing the product with FPL that is not identical to this draft 
labe!ing may render the product misbranded and an unapproved new drug. 

Please submit sixteen copies of the FPL as soon as it is available, in no case more than 30 days 
after it is printed. Pltase individually mount ten of the copies on hc-.avy weigltt paper or 
similar material. For administrative pu~oses this submission should be designated "FINAL 
PRINTED LABELING" for a;>proved NDA 50-717. A1>proval of this submission by FDA is 
not required bt"fore the labeling is used. 

Should additional information relating to the safety and effectiveness CJf the drug become 
available, revision of that labeling may be required. 

In addition, please submit three copies of the inmxluctory promotional material that you 
propose to use for this product. Ah propo~ed materials should be submitted in draft or mock­
up form, not final print. Please submit one copy to the Division of Anti-Infecti11e Drug 
Products and two copies of both the promotional material and the package insert directly to: 
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Food and Drug Administration ~· 

Division of Drug Marketing, Advenising and Communications, 
HFD-40 
5600 Fishers Lane 
Rockville, Maryland 20857 

Please submit one market package of the drug when it is available. 

We remind you that you must comply with the requirements for an approved NDA set forth 
under 21 CFR 314.80 and 314.81. 

If you have any questions, please contact: 

ENCLOSURE 

Beth Duvall-Miller 
Consumer Safety Officer 
(301) 827-2125 

Sincerely yours, 

~:tw.c 
Director 
Office of Drug Evaluation IV 
Center for Drug Evaluation and Research 
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cc: 
Original NDA 50-717 
HFD-520/Div. Files 
HFC-130 (include labeli.ng) 
HFD-92 (include labeHng) 
HFD-473 (include labeling) 
HFD-500 (include Ia:beling) 
HFD-638 (include labeling) 
HFD-735 (include labeling) 
HFD-2/M. Lumpkin 
HFD-520/Label File/B. Duvall-Miller 
HFD-520/ ActDivDiriD. Feigal 
HFD-520/DepDir/L. Gavrilovich 
HFD-520/CSO/B. Duvall-Miller 
HFD-520/SMO/J. Soretll <fli"t'-/ff['1~ 
HFD-520/Pharm/S. Joshi 
HFD-520/Micro/P. Dionne 
HFD-520/BioPharm/F. Pelsor tf'i.,_f~fr. 
HFD-520/Chern/J. Timper 
HFD-520/BioStat/S. Bell 
HFD-104/D. Feigal 
HFD-101/L. Carter (with labeling) 
HFD-830/E.Sheinin 
DISTRICT OFFICE 
HF-2/Medwatch (with labeling) 
HFD-40/DDMAC (with labeling) 
HFD-613 (with labeling) 
HFD-021 / J. Treacy (with labeling) 

Concurrence Only: 
HFD-520/SCSl)/J. Bona~c.,vc ... ~~l1i. 
HFD-520/SMO/J. Soretli.Oi-r.-1n/1'- .1 /qi.. 
HFD-520/SPharm/R. o;&berg ~ 1"1" 
HFD-520/ActSChem!D. Katague P?.i I<... 12'1't I H, 
HFD-520/SMicro/A. Sheldon ftJS f~ltTS 
HFD-520/BioStat/D. Lin.J .,J.:, I '"/,4 J,, b 
HFD-520/ ActDivDir/D. fieigal 

drafted: bdm/DecembCr 19, 1996/M:\NDAAPPIN50717AP.WPD 
rid Initials: 
final: l)>~ l"Z-/•1/'it-

APPROVAL 



llDA 50-717 

Forest Laboratories, Inc. 
Attention: Michael M. Rosen, Ph.D. 
Director of Regulatory Affairs 
909 Third Avenue 
New York, N.Y. 10022-4731 

Dear Dr. Rosen: 

Reference is made to your new drug application 
September 29, 1994, submitted pursuant to Section 
Federal Food, Druq, and Cosmetic Act for MONUROL• 
tromethamine) sachet. 

(NDA) dated 
!;07 of the 
(fosfomycin 

We also acknowledge receipt of your additional communications dated 
October 14, 18 and 24, and December 15, 1994; and January 1 and 27, 
Febru~ry 3 and 16, March 22, April 28, May 15, June 13, 14, 20, 21 
(two submissions) and JO, and July 7, 1995. 

We have completed our review of this application, and it is not 
approvable at this time. 

Under section 507 of the Act and 21 CFR 314.125(b)(5) of the 
implementing regulations, these applications have failed tr; provide 
substantial evidence consisting of adequate and well-e:ontro:t.led 
studies, as defined in 21 CFR 314.126, that fosfomycin tromethamine 
will have the effect it is represented to have under the conditions 
of use prescribed. reconuended, or suggested in the proposed 
labeliugs. Specifically, the two pivotal studiee conducted in the 
U.S. show ein unacceptable eradica~ion rate for cystitis. Moreover, 
the safety profile of fosfomycin given as a 3 gram single dose 
c.ffered no advantages over standard treatment regimens. If you 
contemplate further studies with fosfomycin, you might consider an 
alternative dosing regimen (e.g., 2 grams daily !or three days) and 
potentially increase the drug's efficacy and improve its safety 
profile. 

It is not always clear from case record data h.:>w patients who 
failed fosfomycin therapy were further managed. In addition, the 
evaluation of patients who developed diarrhea after fosfomycin 
inc;estion is often not recorded. Tho inclusion of such data in any 
future trial with fosfomycin would be very important in assessing 
the overall risk/benefit of the drug. 

Further, as part of our commitment to provide you with a complete 
assessment of your NDA, the deficiencies noted in each section of 
your NDA are detailed as follows: 
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I. cmn«'l1ft'8 UCDIU>I•G '1'BB CLim!CU. UJ> STATISTICAL SBCTIOJIS 01' 
TBIS llDAI 

Clinical/Statistical; 

Based on. our review of the clinical studies and the 
recommendation of the July 20, 1995, Advisory Committee, we 
have concluded that the product does not offer a risk/benefit 
profile which would justify the approval of this application 
at this time. Specifically, 

1. The two studies submitted to support this indication show 
this product to be both clinically and statistically 
inferior to drug productr already 11pproved for this 
indication. 

2. The two studies demonstrated that this single-dose 
product provided no safety advantaqe over the multiple­
day druq regimens currently approved. 

In addition, we would like to let you know that the clinical 
site inspections are still onqoing. 

CAHQA/HARPCOPX QEFICIEHCIES; 

Please note that the following items are listed to provide 
feedback to you on the adequacy of the CANDA/hardcopy 
submitted for thQ review of this application. The following 
suggestions would improv& the quality of the submission, both 
electronic and hardcopy and expedite the review; 

1. Provide , listing of patients where the clinical or 
microbiological ouc;come documented by the investigator is 
different from th.e outcome as recorded by the company 
medical monitor. 

2. Flag patientd who recsived concomitant antimicrobials, 
and QC the case record forms to verify that other 
anti•icrobial use is not documented. 

3. Patients who recLived other antimicrobials for UTI signs 
or symptom& or for a positive urine culture post-therapy, 
should be assessed as FAILURES. 

4. All failures must be carried forward in the analysis. 

5. Assess treatment failures as failures, even if their 
follow-up falls out~ide of pr~-defined time windows. 

6. Place all investigators• comments, regardless of their 
place in the CRF, in one electronic file. 
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7. Record, in a numeric field, the number of days post­
therapy that each follow-up vi11it occurred, including 
unscheduled visits. 

II. COllllJDITS WDDI•IJ TJIB CIQllISTRY, ~ACTURI•G, HJ) comoLB 
szcoria. o~ nxs wa.s 

1. Please provide accelerat~d as well as real time data to 
substantiate your requested expiry periOC:: of two years. 

2. Determine the water vapor permeability of the sachet 
pouch container closure system for the drug product. 

3. Use the uninverted chemical nomenclature sanctioned and 
-ployed by the In~arnational Union of Pure and Applied 
Chemistry (IUPAC) and the World Health Orqanization (WHO) 
in the description section of the label. 

4. Please see the attachment for our co1111ents regarding your 
environmental assessment. 

III. COJOIJDITS RBGARDI•G TJIB MICROBIOLOGY SBC'l'IO• OP HIS lll>AI 

1. Based on our review of the microbiology data submitted, 
we have determined that the following organisms are 
resistant to fosromycin--they have MIC00 values which 
exceed the susceptibility breakpoint. 

Staphylococcus saprophyticus--~IC00 valuas were > 64 
µg/mL. 

Entarobactar species--we now normally require each 
species to be studied and listed in the labeling. The 
MIC00 values for species other than Enterobacter 
aerogenes were > 64 µg/m.L. 

Provrdencia rettger1--MIC00 values ~•re > 64 µg/mL. 

Providencia stuartii--MIC00 values were > 64 µg/mL. 

Pseudomonas aeruginosa--Not usually an Ul':inary tract 
pathoqen. MIC00 values were > 64 µg/mL. 

Xanthomonas maltophilia--Not usually an urinary tract 
pathogen. MIC00 values > 64 µ9/mL. 

2. Based on our analyses of the study submitted, the Q:..: 
limits for Escherichia coli ATCC 29922 should be mm 
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instead of 111111. It appears that an error was made 
when the data from Barry's study were interpreted. Gavan 
statistics indicated limits of 111111, ~ut this 
included only 94.2t of the data. It was suggested that 
the range be extended Jllll on each end, but since no 
zonetl·of Jllll were found in the collaborative study, a 
range of J1111 is indicated. 

FDA knows that there is aoae controversy regarding QC 
ranges for this drug, especially for MIC QC limits. 
Although only one collaborative study was submitted to 
the NDA (performed in 1991), two other MIC studies were 
submitted to the scientific coJ1111unity (performed in 1994 
and 1995). The 1994 study did not confirm the results of 
the 1991 study so a new 1995 study was performed. Only 
the 1991 study for zone diameters has been submitted. 
Another 1994 study was performed. FDA must have all data 
to determine QC ranges. 

3. The statement 

should be deleted. The same 
statement iG made later but in a more appropriate manner; 

4 . The statement 

should be deleted since 
the evidence for this is presented in only one brief 
study and this does not seem to be the primary mode of 
action of ~his drug. 

IV. COJOIBNTS RBGAJU>IMG TBB BIOP~ACBU'l'ICS SBC'l'IOM OP TRIS lll>AI 

In any resubmission of this application, pleaae provide the 
fo:!.lowir•g information: 

1. The total recovery from urine and feces after a single 3 
g dose was t following intravenous administration and 

t following oral administration. Please provide 
information accounting for the remaining \ of the drug. 
This information r.an be obtained by conducting an in vivo 
mass balance study. 

You may also consicer performing the following in vitro 
experb11e:>ts to characterize the profile of fl:''!lfomycin in 
gast~ointestinal milieu. 
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2. 

qastrointestinal llilieu. 

a. Provide a pH stability profile with kinetic rate 
constants for deqradation of fosfomycin dissolved 
.at 37•c in buffer solutions pH 1.2, 4.5, 6.5, 7.5. 
--Also, for these solution• provide the rate 
constants and a1;Ray values for the 4 deqradation 
products: qlycolic derivative; l-hydroxy-2-
tro•etamoyloxy-n-propyl fosfonic acid; trometh .. ine 
fosfate ester; and trometaaoyloxy fosfomycin dimer. 
Perform the study in each buffer solution up to 12 
hours. 

b. Simulate qastric pasaaqe by adjustment of a 
solution of the drUq substance to be pH 1.2 for 2 
hours, then subsequently at pH 4.5 for 2 hours, pH 
6.5 for 2 hours, and pH 7.5 for 2 hours. Assay and 
evaluate, as above, the deqradation of the druq 
substance at each test station in the experiment. 

Some PK parameters obtained 
analysis in study report #1 did 
from compartmental analysis. 
difference. 

from non-compartmental 
not m6tch those obtained 

Please explain the 

3. Mean total recovery (A..) result of fosfomycin in urine 
co-infinity) summarized in Table A6-8 (study report #1) 
for treatment A (1433 mq) is different from that listed 
in Table 19 (1128). The result of 1433 will qive a urine 
recovery of 48t rather than 38t which is the reported 
recovery value fer the study. The mean A.. for treatment 
B is 1082 mq in both tables mentioned above. However, if 
averaqing the individual recovery in Table A6-8, the A .. 
value should be 1580 1119 (53ti. Amonq the indivitiual 
results in Table A6-8, subject 8 has a A..value of 6210.9 
mq which is •ore than doubled amount of drUq qiven (3000 
mq). If subject 8 is considered an outlier, the mean A.. 
of ?osfomycin is 1360 •9· Please explain these 
calculations. 

4. Plea~• define the value of A, used tc calculate A..· The 
value obtained from the non-compartmental analysis is 
different from the one obtained from compartmental 
analysis, and the use of the wron9 A, will produce a 
wronq A... Therefore, it may be more proper to u~e urine 
recovery froi.'I 0-84 hours rather than A... Eiqhty four 
hours cover more than 14 half-lives. The urine recovery 
values from 0-84 hours are 37.6 for fast condition and 
36.1 for fed condition. 
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s. Your sul>aission of Deceal:>er 15, 1994, stated that the 
evidence of lack of metabolite• "an exCJDination of the 
chroaatoqraas qenerated froa th• urir.e and fecal samples 
after oral and I. V. administration of fosfomycin from 
study R/3700/0002 (Study Report #J.) revealed no peaks 
othe~ than tosfomycin indicatinq that fosfomycin is 
probably not metabolized". This observation can only 
support that f osf omycin has absorption under this 
condition, but cannot rule out the existence of other 
metabolites. 

6. Pl•••• provide experb1ental data showinq thllt the ionized 
state of fosfomycin i• likely to be reactive leadinq to 
its deqradation. 

7. Please provide data to determine if dosaqe adjustment is 
necessary in patients with renal impairment, includinq 
the safety data and \U'inary coJ1centration data for a 3 q 
dose to uremic patients. 

8. The amount of sucrose is fairly larqe in the dosaqe form. 
There miqht be a correlation between the amount of 
sucrose used and one of the adverse reactions, diarrhea. 

9. The model used in Study Report #2 for oral data fittinq 
is one compartmental model with first order absorption. 
The fittinq is poor. Accordinq to study #1 and I.V. data 
in this study, th• disposition of fosfomycin is described 
by a two compartmental model. Therefore, the one 
compartmental model used in this study is not proper. 
The >., value obtained from the one compartment~l fittinq 
may not reflect the terminal elimination rate. Thus, the 
absolute bioavailability values calculated based on >., 
values might not be acr.urate. Urine recovery data may be 
a bett,er measurement of the bioavailability than the AUC 
values calculated from wrong >., values. Please note the 
misuse of this PK model. 

10, Some of the assay validation data and assay results for 
study #2 were documented under study #3. Please correct 
this error. 

PHASE 4 COMMITMEHT 
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V, COllllD'l'I UGUDI•G TJUI PDltDCOLOGY /'fOUCOLOQY lllr.TIOJI OJ' 'l'JIII 
lmAI 

Based on our review, we believ111 that fosfoaycin should be 
desiqnatedPreqnancy Cateqory c instead of Preqnancy cateqory 
B. Th• teratogenic effects noted were: wavy ribs and 
delay11d/retardod o••ification of bone• in the rat; increaeed 
abortione, fetal reeorption• and reduced fetal body ~eiqhte in 
~he rabbit. 

VI, ccw• •11'1'8 UGUJ>I•G I•IPBC'l'IOJl8 07 TJUI 8I'1'B8 IDl'.'L'RD t• 'l'BB 
DJIUJ'AC'l'UllB OJ' '1'BI8 PRODUC'fl 

We remind you that a satisfactory inspection of 
manufacturinq facilities for conformance with current 
manufacturinq practices (CGMP) is required before 
application may be approved. 

your 
qood 
this 

Within 10 days after ~he date of this letter, you are required to 
amend this application, or notify us of an intent to file an 
amendment, or follow one of the other alternatives under 21 CFR 
314.120. In the absence of such action on your part, the FDA may 
proceed to withdraw this application. Any amendlllent 
("resubmissior," for user fee purposes) should respond to all 
Oefiqienoie1 listed. A partial response will not be processed as 
a resubmis1ion and, therefore, the resubmission u1er fee review 
clock will not be re-activated until complete response• to all 
deficiencies have been received. 

Should you have any queetiona ~oncerninq this application, . lease 
contact Ms. Maureen P. Dillon-Parker, Project Manaqer, at 301-443-
0257. 

Sincerely yours, 

~/tD J "-7---_ 
David Feiqrt{.,~~ 
Actinq Deputy Director 
Office of Drug Evaluation 11 
Cent~r for Oruq Evaluation a~d Re1earch 
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cc: 
NOA 50-717 
NY-DO 
HFD-520 
HFC-130 
HFD-82 
HFD-500 
HFD-638 
HFD-735 
HFD-2/Lumpkin 

Concurrence: 

HFD-520/DepDir/Gavrilovich /: 
HFD-520/SupHO/Albrecht ,.-vc· 
HFD-521/SPMS/BoffA/C "hi /'i,s-

HFD-520/DepDir/Gavrilovich .I 
HFD-520/SMO/Albrecht/init 8/10/95 Q:;;, 9//o/9S-
HFD-520/MO/Soretb/init - / I./ 
HFD-520/SPharm/Oaterberq/ ~!'.i~ f, ,.;'{ ~9r1tr, \ 
HF0-520/Pharm/Joahi/init'9! ~\ ,,

1 HFD-520/SHicro/Sheldon/i~i"~,~~{ 1~~ 
HFD-520/Hicro/Dionne/init 'f/' 
HFD-520/SChem/Roy/init ¢}&/r,r ~ ,J ;· 
HFD-520/Cnem/Timper/init 8/10/95 .j I.;:.{,,-, 9;!'1 'fr' 
HFD-713/SStat/Harkina/init /l.rrH "f/i'Y'f<; ' 
HF0-713/Stat/Turney/init t>'t/,l.~ii 'f/19H;1;/f ~1 1 ~/'i'> 
HFD-426/SBiopharm/Pelaor/init 8/10/9~ . , r .,1, f IJ..i' 
HFD-426/Biopharm/Wanq/init 8/10/95 1::::..1-V'-'----}-' 
HFD-521/SPHS/Bona/init 
HFD-521/PMS/Dillonparker 

NDAFILE\N50717.FNL rd/8/8/95 rd 8/17/95, 9/15/95 

llOT APPROVULB 
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DIVJ:SIOR or AJl'l'I-IRPBCTIVB DJlUG PRODUCTS 
Review of Chemistry, Manllfacturing, and controls 

NDA 50-717 

CHEM.REVIEW #; 1 Bl'fXll' QATI: 12/27/94 

SUBJ(ISSI011/TUI 
Original 
Amendment'. 

!XX!JJllDT QM'I 
9/28/94 
12/l~/94 

IJAMI i AJ)PBISS or AiPLICllrl.l 

Zambon Group S.p.A. 
Fine Chemicals Division 

cpp PATI 
9/29/94 
12/16/94 

COMPLITlp QUI 
12/28/94 
12/28/94 

Via Dovaro 36045 Almisano di Lonigo (Vicenza) Italy 

AQQ'J': 
The authorized agent in the United States is 

ZL.llbon Corporation 
One Meadowlands Plaza 
East Rutherford, NJ 07073, USA 

PBUG SQBSTAllCI JQMI 

Established; Fosfomycin trometamol 
USAN: Fosfomycin tromethamine 
Code #; Zl282 

PJWUIACOLOGICAI, CATIGOP[/IRDICATIOR: 
Antibacterial, llrinary tract 

BOUTI or APMIRISTJlATIQJ!: 
BX/OTC! Rx 

CHQICAJ, l!IAJ(I, SDVCTJJllAL PQBMJJLA. MOLICJJLAB POMULA. 
MQLICJJLAB llIGIT! 

259.20 

{ 1) Phosphonic acid, (3-methyloxiranyl) - , c 2R-cis)-, 
compd, with 2-amino-2-(hydroxymethyl)-1,3-propanediol 
(lil); (2) (1R,2S)-(l,2-Epoxypropyl)phosphonic acid, 
compound with 2-amino-2-(hydroxymethyl)-1,3-propanediol 
(1:1). 

CAS-78964-85-9. 



NDA 50-717; Zambon Group S.p.A. 
losfomycin Trometamol CMonuroll 

pa9• 2 
Cbemistry Revlew #1 

211at1d dOCU!Dtnts: 

DID' 

DID' 

DID' 

DID' 

CONSULTS: 

A consult has been submitted on 12/27/94 to or. P. 
Vincent, CDER environmental reviewer. Method 
validation packages have been sent to the FDA New 
York FDA laboratory and the FDA Antibiotic Drug 

-Branch laboratory for evaluation. A consult was 
sent to the Labeling and Nomenclature Committee to 
evaluate the tradename, Monurol. 



NDA 50-717; Zambon Group s.p.A. 
Fosfomycin TrOmetamol CMonuroll 

paqe 3 
Cbemistry Reyiew #1 

REQRgS /COHJ(E)Jlll. 

The drug substance review has been accomplished in DMF 
, for fosfomycin tromethamine. The DMF 

holder is Zambon Group E.p.A., Vicenza, Italy. 
Synthesis and controls for the druq substances should 
be referenced to that document. There is one item 
outstanding pertaining tc- an alternate source of 
primary material in the synthesis of the drug 
substance. Stability data for the drug product 
currently has data to 18 months. 

CQNCLVSIQNS i RBCQMMENl)J\TIONS: 

cc: 

Request that a nonapproval letter issue at this time. 
The deficiencies noted pertaining to chemistry, 
manufacturinq, and controls are addressed to the firm 
with regard to labeling, the container closure, and 
stability. Consults for the methods validation and 
environmental assessment are outstanding at the time of 
this review. The establishment inspections have been 
requested. The methods validation have been sent to 2 
FDA laboratories for evaluation. 

J. Timper 

Org. NDA 50-717 
HFD-520/Division tile ~. 
HFD-520/SBRoy/Acting SUPVCHEM' v i/1c/fl' 
HFD-520/Timper/CHEM 12/28/94 ;, 
HFD-520/Soreth/MO . / {- (.( 
HFDJ520/Joshi/Phc;ir.m / t;c :" I 
HFD-520/Soprey/Micro . d' 
HFD-520/Dillon-Parker /CSO ' 
HFC-130/J.l\llen 
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DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS 
Review of Chemistry, Manufacturing, and Controls 

NDA 50-717 

CHEM.REVIEW#: 2 

SQBMISSION/TIPE 
original 
Amendment 

REVIEW PATE; 8/2/95 

DOCUMENT D>.TE 
9/28/94 
12/15/94 

CDER PATE 
9/29/94 
12/16/94 

COMPLETED DATE 
12/28/94 
12/28/94 

!:l.l.l:Lent summary of completed sections; 8/2195 

NAME & ADpRESS Of t.'?PLICANT; 

zambon Group S.p.A. 
Fine Chemicals Division 
via Dovaro 36045 Almisanc di Lonigo (Vicenza) Italy 

AGEN'!': 
The authorized agent in the United States is 

Zambon Corporation 
One Meadowlands Plaza 
East Rutherford. NJ 07073, USA 

.12mm SQBSJ'ANCE NAME 

Establishei..;, Fosfomycin trometamol 
USAN: Fosfomycin tromethamine 
code #: Z1282 

PHARMACOLOGICAL ChTEGORY/INPICATIQN; 
Antibacterial, urinary tract 

ROU'l'E OF APMINISTBATIQN; 
Rx/QTC: Rx 

CHEMICAL NAME. STRUC'l'l1RAL FORMULA. MOLECULAR FORMUI.A. 
MOLECULAR DIGHT: 

259.20 

AUG I 9 IS95 

(1) Phosphor}.ic acid. (3-methyloxiranyll-, C2R-cis)-, 
compd, witp/2-amino-2- (hydroxymethyl) -1, 3-propanediol 
(1:1); (2) ClR,2S)-(l,2-Epoxypropyllphosphonic acid, 
compound with 2-amino-2-(hydroxymethyl)-1,3-propanediol 
(1: 1) ' 

CAS-78964-85-9. 
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fosfomycin Trometamol IMonuroll 

page 2 
Chemistry Rgyiew #2 

Related docurnents: See review #1. 

CONSQLTS: 
Environmental assessment: A consult was sent on 
12/27/94 to Dr. P. Vinc•mt, CDER envirorunental 
reviewer. The review was completed on 3/3/95 and 
deficiencies were cited. 

Method yalidatiQil packages have been sent to the FDA 
New York FDA laboratory and the FDA Antibiotic Drug 
Branch laboratory for evaluation. This evaluation is 
not yet accomplished. 
A consult was sent co che Labtling and Nomenclature 
Conunittee to evaiuace the tradename. Monyrol. The name 
was found acceptable on 3115/95. 

REMARl{S/CQMMENTS: 

The drug substance review has been accomplished in DMF 
, for fosfomycin tromethamine. The DMF 

holder is Zambon Group S.p.A., Vicenza, Italy. 
Synthesis and controls for the drug substances should 
be referenced to that document. There are no 
unresolved deficiencies in the DMf. Stability data for 
ch~ drug product submitted with the NDA was for 6 
months. The Establishment Evaluation Request has not 
been completed by FDA inspectors at the time of this 
review. Review #1 compltted on 12/28/95. 

CQNCLUSIONS i BECOMMENPATIONS: 

cc: 

Recommend that a not approvable letter be issued. The 
deficiencies noted in review in ari: attached. 
Deficiencie:' pertaining to the environmental assessment 
are attached. 

J. Timper 

Org. NOA 50-717 f....-.;" 
HFD-520/Di vision File; JHFD-520 I SBRoy/ ,\gt;iR!f SllPVCHEM t?,h /fJ-
HFD-520 /Timper iCHfill 8/2/95; HFD··520/Soreth/Y.0 I 
HFD-520/Joshi/Pharm; HFD-520/Soprey/Micro 
HFD-520/Dillon-Parker/CSO; HFC-130/JAllen . I 

I /1v I .:J 
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Ccrisult #414 (Hf::J-520) 

MONUROL Fosfomycin Tromethamine 
Oral Powder 3 grams 

A review revealed several naires which sound or look 1 ike the 
proposed name: Monosyl, Monopril, Norel Plus Capsules. Due to 
differences in product strength and in dosage form, the Committee 
does not believP. there is a significant potential for confusion 
involving any of these names with the proposed name. 

The Committee has no reason to find the proposed name unacceptable. 

NOTE: 

~ - . 

coEJt" i.abeling and Nomenclature Committee 

The Committee notes that Martindale's and the USP 
Dictionary of USAN 3nd International Drug Names list the 
proprietary name for this product as MONURIL (note 
spelling]. The Committee's decision as stated above 
would also apply to this variation of the proposed 
tradename. 



I 
DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS 

Review of Chemistry, Pvlanufacturing, and Controls 

NDA 50..717 

CHEM.REVIEW #·. 3 REVIEW DA'fE; 7/19196 

,i·.,~ 

SUBMISSIONfTXPE DOCJJMENT DATE Q>ER DAD; gn'1Pt,mo DATE 
Original 9/28/94 9129194 12/28194, Review#! 
Amendment 12115/94 12116194 12128194, Review #1 

812195, Review #2 
Amendment 6/28/96 6128196 7/19/96, Review #3 

Review #2 notes completion of the consult for trade name evaluation and completion of 
the DMF review for d;ug substance (Adequate). No corresponding documents to the 
NDA file for review. 

NAm & ADDRESS OF APPLICANT: 
Zarnbon Group S.p.A. 
Fine Chemi~ · ~s Division 
Via Dovaro 36045 Almisano di Lonigo (Vicenza) Itaiy 

AGENT; 
The authorized agent in the United States: 
Zambon Corporation 
One Meadowlands Plaza 
East Rutherford, NJ 07073, USA 

DRUG SUBSTANCE NAME 
f;stablished Fosfomycin trometarnol 
USAN: Fosfomycin tromethamine 
Code#: Z!282 

PHAR."vfACOLOGICAL CA TEGOR"/ /INDICATION: 
Anl.ibacterial, urinary tract 

ROUTE OF ADMINISTRATION: Oral 
IWOTC:Rx 
CHE~IlCAL NAME. STRUCTURAL FORMULA, MOLECULAR FORMULA. 
MOLECULAR WEIGHT: 

\ 

CJH10.P . CJl11N03 259.20 
(I R.2S)-( 1,2-Epoxypropyl)phosphonic acid, compound with 2-amino-2-
(hydroxymethyl)- l ,3-propanediol (I: I). 
CAS-78964-85-9. 

. _, ·''" 
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Related documents: 
DMF 

DMF 

DMF 

DMF 

DMF 

DMF' 

CONSULTS: 
• The firm's response to the en.ironmental as,;essment review performed by Dr. 

P. Vincent, CDER environmental reviewer was sent for review to Nancy 
Sager, Environmental Review Officer, on 7117/96. 

• Method validation packages have been sent to the FDA New York FDA 
laboratory and the FDA Antibiotic Drug Branch laboratory for evalua;ion. 
The result of that evaluation has not been provided at this time. 

• A consult was sent to the Labeling and Nomenclature Committee to evaluate 
the trader.ame, Monurol. The name was found acceptable on 3/15/95. 

• An EER update was made on 7/17/96: #10532. 
REMARKS/COMMENTS: 

• The drug substance review has been accomplished in DMF . for 
fosfomycin tromethamine. The DMF holder is Zambon Group S.; A., 
Vicenza, Italy. Synthesis and controls for the drug substances should be 
referenced to that document. There are no issues that still require resolution; 
the DMF is satisfactory. 

• Updated stability data provided in the current submission supports the 2 years 
expiration dating requested by the firm. 
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CONCLUSIONS & RECOMMENDATIQNS; 

cc: 

The applicat:on is approvabll! regarding chemistry, manu{act.iring, and controls. 
The application is approVlible ~the EER (inspection request) and the 
resubm;ssion of the Envirrnmental Assessment consult are not completed at this 
timC'; see consults above. The methods validation have been sent to 2 FDA 
laboratories for evaluation and that hu not been completed and provided to the 
division at this time. 

I. Timper 

Org. NOA 50-717 

~~;;~~~~;;![!n Leader Chemistry fl r/iz-/r£ 
HFD-520ffimper/CHEM 7/19/96 J( 
HFD-520/Soreth/MO 
HFD-520/Joshi/Pharm 
HFD-520/Dionne/Micro 
HFD-520/Dillon-Parker/CSO 
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DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS 
Review of Chemistry, Manufacturin2. and Controls 

NDA: 50-717 Qlem. Review: 4 Review D1tc; 1111/96 

~ DOCJJMENJ DATE CDER DATE ASSIGNED DATE 
Amendment ( e. '2.) 6128/96 6128196 7 /3/96 

NAME & ADDRESS OF APPLICANT: 

AGENT: Zambon Corporation 
One Mcadowslands Pl82JI 
East Rutherford, NJ 07073 

DRUG PRODUCT NAMF.: 
Proprietaty: Monurol 

Zambon Group S.p.A. 
Fine Chemicals Division 
Via Dovaro 36045 Almisano di 
(VicclWl) Italy 

NonproprietaryNSAN: Fosfomycin Tromc:thamine 
CodeNaroe#: Zl282 
Chem. '!'ype!Iher. C~ IS 

ANDA Suitablilitt Petition/DESI/Patent Status: n/a 
PHARMACOLOGICAL CATEGORYflNDICATION: Ant:bacterial, urinary tract 
DOSAGE FORM: Sachets, powder filled 
ROUTE OF ADMJNJSTRATION: Oral 
IWQTC; Rx 

CHEMICAL NAME. STRUCTURAL FORMULA. MOLECULAR FORMVLA. 
MOLECULAR WEIGHT: 

C1H,04P. C4H 11NO, 259.20 

(I) Phosphonic acid, (3-methyloxiranyl)-,(2R-cis)-, coi.1pd, with 2-amino-2-
(hydroicymethyl}-1,3-propancdiol (I : I); (2) (I R,2S)-(l ,2-
Ep:ixypropyl)phosphonic acid, compound with 2-amino-2-(hydroxymethyl)-1,3-
propancdiol (I: I). 

CAS· 78964-85-9. 

1Hr0W 
y-~-CH10tl 

'""'" 
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REMARKS/COMMENT_~ 

• The enviro1111.ental assessment is acceptable and a FONSI is attached to this review. 
• Method validation is not comploet" at the time of this zeview. 
• Stability data support 24 months expiration dating. 

CONCLUSIONS & BECOMMENQATIONS: 

Recommend approval regarding chemistry, manufacturing, and controls when an 
acceptable EER is issued. 

JitA /r(1lctG 
J. Timper 

cc: Org. NOA 50-717 
HFD-520/Division File \"iqc. 
HFD-520/Dunn/HFD-830 ~ 11 

HFD-520ffimper/Chem 1111/96 
HFD-520/Soreth/MO 
HFD-520/Joshi/Phann 
HFD-520/SheldorvMicro 
HFD-520/Dillon-Parker/CSO 
HFC-130/J Allen 
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DIVISION OF ANTl-INI ECTIVE DRUG PRODUCTS 

NOA#: 50-717 REVIEW DA TE: J/4/97 

REVIEWER: J. Timper 

DOCUMENT DATE 
2/19/97 

CDERDATE 
2'20/97 

NAME & ADDRESS OF SPONSOR: 
Zambon Corporation 
One Meadowlands Plaza 
East Rutherford, New Jersey 07073 

U.S. AGENT: 
n/a 

ASSIGNED DATE _ 
2'26/97 

PHARMACOLOGICAL CATEGORY11NDICA TION: 
Single dose urinary tract infection. 

ROUTE OF ADMINISTRATION 
Oral 

DRUG PRODUCT NAME: 

Proprietarv: Monurol 

Nonproprictary/USAN: Fosfomycin Tromethamine 

Remarks: 

Package printing 

The instructions r.rinted on the package holding the sachet should correspond to the 
"Preparation" section o~ the packa~c insert labeling. The sr::cement for dosing 
instructions should he: 

J. Timper ·, ')"'\ k_ ~/ ~ i q 7 
Chemist, HFD-520 
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ENVIRONMENTAL ASSESSMENT 

AND 

FINDING OF NO SIGNIFICANT IMPACT 

FOR 

!'.'DA 50-717 

MONUROL™ 

(fosfomycin tromethamine) 

Oral Powder 3 grams 

Division of Anti-Infective Drug Products 

(HFD-520) 

FOOD AND DRUG ADMINISTRATION 

CE~TER FOR DRUG EVALUATION AND RESEARr:H 
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FINDING OF NO SIGNIFICANT IMPACT 

MONUROLTM 

(fosfcmycin tromethamine) 

Oral Powder 3 grams 

NDA 50-717 

The National Envirorunental Policy Act of! 969 (NEPA) requires all Federlll agencies t.i assess 
the environmental impact of their actions. FDA is required under NEPA to consider the 
emirorunental impact of approving certain drug product applications as an integral parT of its 
regulatory precess. 

The Food and Drug AdiTunistration, Center for Drug Evaluation and Research has carefully 
considered the potential environmental impact of this action and has concluded lhat this action 
will nol have a significant effect on the quality of the human environment and that an 
environmental impact statement therefore v.ill not be prepared. 

4" 
In support of their new drug application for MONUROIJ!l, Zambon Corporation has prepared an 
environmental ass.:.ssment in accordance v.ith 21 CFR 25.3 la (attached) in the Tier 0 format 
which evaluates the potential environmental impacts of the manufacture, use and disposal of the 
product. 

F osfomycin trometharnine a chemically synthesized drug which is administered as an oral j>owder 
(3 grams) in the single dose treatment of uncomplicated urinary tract infectinns (acute cystitis). 
The drug substance is manufactured by the Zambon Group, S.p.A., Vicenza, Italy. The finished 
drug product is manufactured by INPHARZAM SA, Switzerland. The finished drug product will 
be used throughout the United States by patients. 

D'sposal of the tirug-lilay result from out ofS!lecification lots, discarding of unused or expired 
product, and user disposal of empty or partly used product and packaging. Returned or out-of­
specification drug substance and rejected or returned drug product will be disposed of at the 
distribution site, in accordance with the solid waste regulation requirements. At U.S. hospitals 
and clinics, empty or partially empty packages will be disposed according to hospitaVclinic 
regulations. From home use, empty or partially empty containers will typically be disposed of by 
;i .:Jr:ir:--.(;r.ir1 '; solid waste management system which may include landfills, incineration and 
recycling, whil~ minimal quantities of unused drug may be disposed of in the sewer system. 

JI 



The Center for Drug Evaluation and Research has concluded that the product can be 
manufactured, used and disposed of without any expected adverse environmental effects. 
Precautions taken at the sites of manufacture of the bulk product and its final formulation are 
expected to minimize occupational e.xposures and :nvironmental release. Adverse effects are not 
anticipated upon endangered or threatened species er upon propeny listed in or eligible for listing 
in the National Register of Historic Places. 

q [1bl°t~ ~c:Jt. 
DATE Prepared by, 

~~ 
DATE 

Phillip G. Vincent, Ph.D 
Environmental Scientist 
Center fur Drug Evaluation and Research 

Attaclunents: Environmental Assessment 
Material Safety Data Sheet (drug substance) 

'-
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HFD-520/C. Debellas copy to NDAj(J(~ 
HFD-357/FONSI File 50717 
HFD-357/Docket File 
HFD-205/FOI COPY 



FOREST LABORATORIES, INC. 

ABBREV/A TED ENVIRONMENTAL ASSESSMENT 
for 

ESPL 

Zambon Corporation 
East Rutherford, New Jersey 

Nie1rch 1996 

Prepared By 

ENVIRONMENTAL CONSULTANTS CORP. 

110 GREENWICH STI'..EET 
NEVI YORK, NY 10006 

(212) 587-1287 

2- 022 



ABBREV IA TED 
ENVIRONMENTAL ASSESSMENT 

STATEMENT 
FOR 

NEW DRUG APPLICATION 
MONUROL ™ 

(FOSFOMYCIN TROMETHAMINE) 
SACHET 

Titis repon has been prepared in accordance with the 21 CFR Olapter I, April I, 1994 . 
i;:diti_on Pan 25.31a(a) Format I; and revised in accordance with the Federal Register, Vol.'61, 
No.8, January 11, 1996. 
Abbreviated Environmental Assessment for Proposed Approvals of FDA-Regulated 
Products 

2- 023 



Prepared 

For: 

For: 

By: 

Forest Laboratories, Inc. 
909 Third Ave. 
24th Floor 
New York NY 10022 

Zambon Corporation 
One Meadowland Plaza 
East Ruthezford NJ 07073 

ESPL Euviroumental Cousultants Corporation 
110 Greenwich Street 
New York NY 10006 

Contact 

Forest Laboratories, Inc. 
909 third Ave. 

Michael M. Rosf'n Ph.D. 
Director, Regulatory Affairs 
Tel: (212) 421-7850 24L'1 Floor 

New York NY 10022 Fax: (212) 750-9152 

2- 024 
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PROPOSED ACTION 

APPENDIX A: 
Confidential Information 

APPENDIX B: 
Material Safety Data 
Sheets 

APPENDIX C: 
Citation and Statement of 
Compliance with 
Environm1;ntal Regulations 
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1-.0 DATE 

Original Submission: September 1994 

Amendment Submission: March 1996 

2.0 NAME OF APPLICANT/PETITIONER 

Zambon Coiporation 

3.0 ADDRESS 
( 
I 

One Meadowlands Plaza 
East Rutherford, NJ 07073 

Town: East Rutherford 

State: New Jersey 

Contact Company: Forest Laboratories, Inc. 
909 Third Ave. 
24th Floor 
New York .NY 10022 

Comact Person: Michael M. Rosen Ph.D. 
Direct:ir, Regulatory Affairs 
(212) 421-7850 ':-

'-

2- 028 
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4.0 DESCRIPTION OF PROPOSED ACTION 

The intent of this report is to provide sufficient information as specified in 
the Codes of Federal Regulations, Food and Drugs, 21 CFR Part 25.31a, and 
consistent with 40 CFR Part 1 'iOC 4(J) and 1502.21. 

a. REQUESTED APPROVAL 

MONUROL™ [fosfomycin tromethamine, USANJ, a human drug 
product, is a new phosphonic acid derivative with antibacterial 
activity. It is active at a low concentration against the most 
~ommon gram-positive and gram-negative bacteria i:;volved in 
urinary infections. The effectiveness and safety of MONUROL™ 
has been demonstrated in two adequate and well controlled 
clinical trials conducted in the United States. The approval 
being sought for MONUROL™ is for the single dose, (3 gm 
fosfomycin as the free base) oral treatment of uncomplicated 
urinary tract infection (UTll in adults and children over 12 years 
of age. Zambon Corporation is requesting the approval to 
produce MONUROL™ in sachet in Cadempino, Switzerland, and 
to ship the packaged ;:iroduct to tne United States. Forest 
Pharmaceuticals, Inc. (FF':), subsidiary of Forest Laboratories, 
Inc. will be receiving the MONUAOL ™ sachets and will distribute 

them from their St. Louis, Missouri tacmw for use. ~·~~: t<:~m 
dmg s11bstaoc:a....D.wg prod1.1ct aRll peekaging occur~~ ~ ~.,; 
CO_l,JJJU.v.Jacilities, iR Abbreviated- eR\c'iFeAmeAtel As " 
~AEAHs-provided. I~ O I.;) - S..lL...P°"8' 2-ll'q 

b. NEED FOR THE ACTION 

UTI is one of the most cc 1on infections diagf'losed in the 
clinic or hospital setting. '""•Is are second only to respiratory 
tract infections as problems enc:;..;ntered by practicing 
physicians. Most UTI's respond· well to Ofal antibiotic therapies 

-= when those antibiotics are taken as directed. The benefit of 
MONUROL '"' for the treatment of uncomplicated UTI lies in the 
drug's ability to produce excellent bacteriological and clinical ·.­
results after only a singl11 dose in the majoritY of women 
treated. The benefit of MONUROL'M is a single-dose agent for 
the treatment of uncomplicated UTI, its effectiveness, ease of 
use and improved co.r1pliance O\Jt weighs the low risk 
associated with the use of the drug. 

2- 029 
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Zambon Group, S.p.A .• the parent ;:ompany of Zambon 
Corporation is the developer of MONUROl TM, who wiil 
manufac:ure the product at the Cadempino, Swi:zerland facility 
of their INPHARZAM SA. subsidiary. It is requested that 
approval be given, by the FDA. for the use of this drug in an 
environmentally sound, economically reasonable, and socially 
acceptable manner. 

LOCATION WHERE THE PRODUCTS WILL BE PRODUCED 

The drug substance [fosfomycin tromethamine, USANJ, is 
manufactured at Zambon Group, S.p.A., Fine Chemicals 
Division, located at Via Dovaro - 36045 Almisano Di 1.onigo 
Vicenza, Italy. The facility is located in a flat industrial estate 
with the surrounding area being relatively hilly. The surrounding 
arP.a is rural and the climate temperate. 

As stated in the Drug Master File page 82, no 
intermediates have been identified, different from the activi:: 
Sllbstance •osfomycin trumethamine. 

The manufacturing facility of INPHARZAM SA, for MONUFIOL ™ 
is located at Via Industrial, 6814 Cadempino, Switzerland. This 
facility is located in an industrial estate with the surrounding 
area being relatively flat. This estate includes various light 
industrial oriented services. The climate of Ci::dempino, 
Switzerland is cold in the winter and mild in the summer. 
Winter precipitation and frequent snows, result ~n a good 
accumulation of soil moisture by spring and minimize drought 
during summer on most soils. 

The packaged product will be shipped to the United States. FPI 
facility lo;:ated at 13622 Lakefroni Drive, Earth City, Missouri, 
will receive the packaged drug products for warehousing ar'd 
distribution out of their facility throughout the United States. 
The consistent pattern of climate in St. Louis is cold winters 
and long, hot summers. The environment at and adjacent to 
the location from where MoNUAOL ™ will be distributed is a lighf · 
industr::il rark, bordered by industrial, ihstitutional area. ' 

LOCATION WHERE THE PRODUCTS Wl'.L BE USED 

The finished product will be ured throughout the United States 
by pa~ie,.,ts and is not limited to a certain geographical region of 

2- 030 
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the country. MONUROL ™ will be used at hospitals, clinics, 
physician's offices and/or pa•ients' homes (prescribed to the 
patient for use) by the patient. The ultimate use of the product 
will be treatment of uncomplicated UTI. The user's 
environment for MONUROL™ w:ll be in and adjacent to hospitals 
clinics, and patient's resiuence, and generally will be in 
commercial, instit1.:tional, and residential env!ronments. 

LOCATION WHERE THE PF:l'JDUCTS WILL BE D!SPOSED OF 

Disposal of the product may be needed due to manufacturing 
activities in the form of discarded out of specification lots, from 
the discarding of returned and rejected goods or from end 
users. The rejected products will be disposed of at the 
distribution site, in accordance with the solid waste re9ulation 
requirements. 

Since the product will be used throughout the United States by 
patients, the disposal methods by the end user will vary. At 
U.S. hospitals, pharmacies or clinics, empty or partially emoty 
packages will be disposed of according to hospital, pharmacy or 
clinic procedures and/or that in the home, empty or partially 
empty containers will typically be disposed of by a community's 
solid waste management system which may include landfills, 
incineration anci recycling, although minimal quantities of 
unused drug may be disposed of in the sewer system. 

The physical and chemical characteristics of MONUROL™ does 
not require a contrc.lled method of disposal of the waste 
generated. MONUROL™ is a white granular pow':ler with a 
characteristic odor of Manjarin and is very soluble in water with 
a pH 4-5. Under normal condition~. MONUROL™ will not rer.iain 
in the environment for any significant period because of the 
high ratio of dilution and the susceptibility to biodegradation. 
Therefore, upon the 11eed for disposal or termination of the 
dnig, or individual empty or partially empty units of finished 
product, granular powder residue, will eventually end-up h a 
municipC'iity site, and treated as regular solid waste. Disposal -c. 

of unused product and used empty containers should be in 
approved waste disposal sites and specific for each medical 
facility. Incineration may be used as an optional method of 
disposal, if preferred by the solid waste management facility, 
but it is not th:i required method. Although, the waste 
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generated is non-regulated, care sha!I be taken to ass~re proper 
disposal. 

APPEARS THIS WAY 
ON ORIGINAL 

·-:--. 
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IDENTIFICATION OF CHEMICAL 
SUBSTANCES THAT ARE SUBJECT OF 
THE PROPOSED ACTION 

MONUROL ™ [fosfomycin tromethamine, USAN], is a phosphonic acid 
dcrivafr .. ·c and is the mono-acid salt of fosfomycin with trometamol. Its · 
antibacterial activity in the body is due to fosfomycin which inhibits bacterial 
ceil wall synthesis. 

The following section provides a description of the materials used in the 
formulation of the drug product. Information related to impurities and 
dcgradatcs arc reported in ZPD/94{3 l. "Identification and Cwacterization of 
Fosfomycin Tromctamol Degradation Products Zl282DA, Zl282DB and 
Zl282DC", prepared by the Rescaich ana Development Department of the 
Pharmaceutical Division, Enclosure N° 26 to the DMF Analytical 
Test Specifications and Methods are reported in DMF . Section F, page 
117 to 127,l. 

a DRUG-SUBSTANCE 

NOMENCLATURE: 

Otemical Name: 
CAS Reg.#: 

fosfomycin tromethamiue. USAN 
78964-85-9 

Molecular Weight 
Molecular Fonnula: 
Physical Phase: 
Additives: 

259.2 
C,H11N07P 
Solid 
None 

DEGRADATION PRODUCTS: 

Giycol derivative: NMT 0.53 
Z1282 DA: NMT 0.53 
Zl282 DB: NMT 0.2\t 
Z1282 DC: NMT 0.23 

CB10H 

I 
H.N-C-CH.OH . I . 

CB10B 
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b. EXCIPIENTS 

Chemical Name: Mandarin F1avor 
Physical Phase: S.:ilid 
Additives: Sucrose, Gum Arabic, Butylhydroxyanisol 

Chemical Name: Orange F1avor 
Physical Phase: Solid 
Additives: Ol!xuines, Gum Arabic 

O!emical Name: Saccharin, BP-USP 
CAS Reg.#: 81--07-2 
Molecular Weight: 183.18 
Structural Formula: c,~o,s 
Physical Phase: Solid 
Additives: None 

O!emical Name: Sucrose, Food grade 
CAS Reg.#: 57-50-1 
Molecular Weight: 342.3 

( 
Structural Formula: C12H:12011 

Physical Phase: Solid 
Additives: None 

O!emical Name: Purified Water Eur. Ph" 
CAS Reg.#: 7732-18-5 
Molecular Weight: 18.02 
Structural Formula: H20 
Physical Phase: Liquid 
Additives: None 

* Water is removed during process 

Notes: Appendix A contains confidential information concerning the 
-::: composition of each MONVROL™ sachet 

Appendix B contains Mater:al Safety Data Sheets (MSDS). ·~·· 
·< 
~ 

' 
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6.0 INTRODUCTION OF SUBSTANCES INTO THE 
ENVIRONMENT 

The central question in an assessment of environmental impact is: 
What effects will the proposed action have on the environment of the 
area affected by the action? More important, are any of these 
predicted effects adverse, or could they be cause for concern? 
(Usually, the term environmental impact is reserved for those effects 
considered significant, especially when they are undesirable or 
potentially adverse, or those that call tor a mitigation or intervention of 
some kind). 

This section addresses the questions and concerns raised by the 
introductior:i of substance into the environment. Its scope is the result 
of several influences: United States Environmental Protection Agency 
(USEPA}, Missouri Department of Natural Resources. Division of 
Environmental Quality regulations and recommendations, local 
agencies, research findings, and the experience of consultants, with 
similar projects. 

The basis for organizing the study and for presenting the results is a 
list of environmental issues or "parameters" judged relevant to the 
current project. 
'.he drug substance fosfomycin tromethamine (USANJ, is 
manufactured by Zambon Group S.p.A., Fine Chemicals Division, 
located at Via Dovaro- 36045 Almisano Di Lonigo, Vicenza Italy. The 
drug product is manufactured by INPHARZAM SA, Division of 
Zambon Group, S.p.A., located at Via Industrial 6814 Cadempino, 
Switzerland. Since the production of the drug substance and drug 
product occurs at a foreign country facility, appropriate certification 
concerning environmental compliance has been compiled in Appendix 
C. The following contains a description of the substances expected to 
be emitted and the controls exercised: 

a. & b. LIST OF SUBSTANCES EXPECTED TO BE EMITrED AND 
CONTROL EQUIPMENT EXERCISED ...... _ 

The drug substance fosfomycin tromethamine (USANl, is 
manufactured in Lonigo, Italy. Substances that are emitted are 
at low levels and are not likely to have a significant 
environmental impact. This facility maintains an on-site waste 
disposal system, which is authorized by t!ie local authorities to 
t:e3~ sclic ·.·n:s::!, proces> waste waters and air emissions, by 

'-
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the use of scrubbers and activated sludge. Controls are already 
designed into the production system in order to response w all 
appropriate environmental national and local law. 

The production of the drug will take place in Switzerland. The 
iNPHARZAM SA facility is constructed and designed to ope1ate 
in full compliance with current standards and FDA's good 
laboratory and manufacturing practices. Although no contrcls 
am required, this facility maintains HEPA filters with an 
efficiency rating of 99.997% and a neutralization process (St!e 
Appendix C for compliance citation by Switzerland authoritie:;). 
The facility has all required permits by both federal and cantonal 
Swiss environmental protection_ laws and regulatio!'ls to operate 
plants for the production of pharmaceutical substances. The 
federal and cantonal Swiss Department of Environmental 
Protection has confirmed that substances released to the 
environment as a result of the production of MONUROL™ at 
INPHARZAM SA, does not constitute a threat to the 
environment. 

FPI is in compliance with all emis$ion requirements set forth by 
federal, state and local statutes and regulations applicable to 
the distribution and warehousing of MONUROL™, in its facility at 
13622 Lakefront Drive, Earth City, Missouri. Since, there are 
no emissions associated with the warehousing and distribution 
of MONUROL ™, control equipment would not be required. In 
addition said facility meets all applicable Federal Occupation, 
Safety and Health Administration (OSHA) requirements. 

CITATION OF AND STATEMENT OF COMPLIANCE WITH 
APPLICABLE EMISSIONS LEVEL 

PRODUCTION SITE 

The drug substance is manufactured in Lonigo, Italy. The olant 
is authorized to produce active substances for pharmaceuticals 
by the Ministry of Health (OM n • 343 of 01/10/1991) and 
specific authorization has been granted for fosfomycin 
tromethamine (Min 800.8/91.22/2364). This facility maintains 
an on-site scrubber towers and activated sludge. The plant is 
authorized by local authoritiei: to treat solid w-.ste, chemical 
waste waters and fumes emitted from production. A statement 
of compliance with all Applicable Federal, State and local 
emission requirement has been provided in Appendix C. 

.. 
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The production of the drug will take place in Switzerland. The 
INPHARZAM SA, facility is constructed and designed to operate 
in full compliance with current standards and FDA's good 
laboratory and manufacturing practices. 

The federal and cantonal Swiss Department of Environmental 
Protection has confirmed that the substances released to the 
environment as a result of the production of MONUROL"™ at 
INPHARZAM SA, do r.ot constitute a threat to the environment. 

Additionally, the facility ha:S all the permits required by both 
federal and cantonal Swiss environmental protection laws and 
regulations to operate plants for the production of · 
pharmaceutical substances. A statement of compliance with all 
Applicable Federal, State and local emission requirement has 
been provided in Appendix C. 

QLSTRIBUTION & WAREHOUSING 

The distribution and warehousing of the drug product will be 
from FPI facility located at 13622 Lakefront Drive, Earth City, 
Missouri. 

AIR EMISSIONS 

Under section 114 of the Act (42 U.S.C. 7414), U.S. 
Environmental Protection Agency has been given the 
broad authority to evaluate the compliance status of 
emis:Sions released by any source of pollutant. The Act 
imposes restriction on air emissions and on emissions of 
hazardous or toxic air pollutants. Air emissions sre 
regulated through issuance of permit by the state and 
through emission limits adapted by the state in 
accordance with Missouri State Implementation Plans 
ISIPs). Subsequent to this Act., the distribution s;ite is 
exempt from all .air emissio·n requirements promulgated by 
USEPA., Missouri state and local agencies. 

·~--

LIQUID WASTE 

The discharge of waste water from a source of discharge 
is regulated under Federal Water Pollution Control Act (33 
U.S.C. J 25 i ), ar" referred to as the National Pollution 
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Discharge Elimination System (NPDES) permit. The 
waste water effluent to the sanitary sewer from the 
subject facility is far below effluent limitation and 
standards for any significant industrial user (SIU) 
contributi11g to the public work treatment plant. The 
proposed action does not release any substance other 
than the sanitary waste and therefore does not require a 
discharge p'.!rmit. 

SOLID WASTE 

Solid waste gent1rated will be discarded by a private 
handler, Environmental Waste Management, for fandfill. 
The solid disposal methods are conducted in accordance 
with the solid waste disposal regulations of the State of 
Missouri and county of St. Louis imposed on the facility. 

d. THE EFFECT OF THE APPROVAL OF THE PROPOSED ACTION 
WILL HAVE UPON COMPLIANCE wtTH CURRENT EMISSIONS 
REQUIREMENTS AT THE PRODUCTION SITE 

PRODUCTION SITE 

The drug substance fosfomycin tromethamine (USANI is 
produced in Lonigo, Italy. This production will not have an 
effect with the current emission requirements set forth by the 
Regional Authority (See Appendix C). 

The drug product is manufactured in Cadempino Switzerland. 
Appendix C contains a statement released by the federal and 
cantonal Switzerland environmental protection authority 
revealed that the production site has all the permits required by 
both federal and cantonal Swiss environmental protection iaws 
and regulations to operate plants. for the production of 
pharmaceutical substances and is in compliance with current 
emission requirements. 

.. 
DISTRIBUTION SITE 

FPI facility is designed for the distribution and warehousing of 
pr.;;;;;·aceutica! prodi.;cts and meets all applicable requirements. 
It is anticipated that the proposed action does not have an 
effect on compliance with current emission requirements 
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because the emission requirement does not apply to ihe facility 
due to thP. nature of the operation. 

AIR EMISSIONS 

There is no air emission source at the subject site !FPI 
facility) due to the nature of the operation, i.e. only 
distribution of the drug products. The approval of the 
proposed action will not change the current emission 
requirements at the distribu~ion site. 

LIQUID WASTE 

Liquid waste generated as a result of distribution and 
warehousing operation is minimal. The approval of the 
proposed action will not change the current emission 
requirements at the distribution site {FPI facility). 

SOLID WASTE 

The FPI facility records indicated that combined waste 
generated at the facility is 40 yd3 /week. It is estimated 
that the solid waste generated as a resu!t of distribution 
and warehousing operation is minimal and has no 
significant environmental erfect. 

QUANTITIES AND CONCENTRATIONS OF SUBSTANCES 
EXPECTED TO ENTER THE ENVIRONMENT 

The drug substanc& entering the environment as a result of use 
and disposal, has been estimated based on total fifth year 
production estimates. If the following Expected Introduction 
Concentration !EiC) calculation is less than 1 ppb, it is unlikely 
to have a significant effect on the environment. Since the EiC 
was calculated to be 0. 12 ppb it is unlikely to have a significant 

- effect on the environment. Therefore. Tier O has been met. 
Appendix A contains confidential information concerning the -· .. ~-
production estimates of MONUROL11

" sachet and calculation of '~ 
the EiC. 
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LIST OF PREPARERS 

Forest Laboratories, Inc. 
909 Third Ave. 
24th Floor 
New York NY 10022 

Richard S. 0venon 
Professional Experience: 

Michael M. Rosen Ph.D. 
Professional Experience: 

Zamboo Corporation 
On~ Meadowlands Plaza 
East Rutherford NJ 07073 

M. Caimi, Ph.D. 

Professional Experience: 

Fabio Dotto, Ph.D. 
Professional Experience: 

Patricia Thomas 
Professional Experience: 

VP Operations and Facilities 
32 Years, Pharmaceutical Industry 
Management and Operations 

Director, Regulatory Affairs 
22 Years, Academic Research, and 
Phannaceutical Industry 

Corporate Quality Assnrance 
Manager 
20 Y ea.""S, Plwmac:eutical Industry 

Production Director 
20 Years, Plwmace'Jtical Industry 

VP, Regulatory Affairs 
20 Years Pha."llUlceutical Industry 

ESPL Eovironmeotal Coosultaots Corporation 
110 ·Greenwich Street 
New York, New York 10006 

Dr. Ali Gooya, Ph.D., M.E 
Professional Experience: 

Ray Kahn, M.S.M.E. 

Professional Experience: 

Director Environmental Science 
10 Years, Engineering, 
Environmental Science 

Director Environmental 
Technologies 
12 Years, Engineering, 
Environmental Science and 
Pollution C0ntrol 

.... _ 
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Sidney Rosen, P.E. 
Professional Experience: 
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Project Manager 
42 Years, Engineering 
Environmental Science and 
Pollution .Control 
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CERTIFICATION 

"The undersigned official cenifies that the information presented is true, 
acci;rate, and complete to the best of the lcnowlcd:e of the finn or agency 
responsible for preparation of the environmental assessment•. 

M. Caimi 

Signature 

Patricia Thomas 
Print Name 

Mw4~?-
Signature 

Corporate Qi\, Director 
Title 

02.29.96 
Date 

J>roduct!on Djrector 

Date 1 I 

vP. Regulatory Affairs 
Title 
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ACRONYMS 

A.STM: American Society for Testing and Material~ 
CAS: Chemical Abstract Service 
CFR: Codes of Federal Rules and Regulations 
EA: Environmental Assessment 
FDA: Food and Drug administration 
FONS!: Finding of no Significant Impact 
FPI: Forest Pharmaceuticals, Inc. 
ftl: Cubic Feet 
GLP: Good Laboratory Practice 
gpd: Gallon per Day 
GRAS: Generally Recognized as Safe 
HHS: Depanment of Health and Human Services 
IND: lnvcsJgational New Drug Application 
m': Cubic Meter 
NDA: New Drug Application 
NEPA: National Environmental Policy Act of 1969 
NMT: Not More than 
OSHA: Occupational Safety and Health Administration 
OTC: Over the Cottnter 

\ 
PDP: Product Development Protoco! 
PMA: Premarket Approval Applicatior. 
SIPs: State Implementation Plan 
TSCA: Toxic Substance Control Act 
U.S.C.: United States Code 
yd': Cubic Yard 
Yr. Year 
u , . 

• o• Microgram 

--~ 

2- 045 



( 

APPENDIX B: 

Material Safety Data Sheet 
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MONLlRIL 
(Fc~lomycln Tromelomol) 

A. NAMES 

~: 
Laborotorv Co~~e: 
Ctiemicol Nome: 

1. DESCRIPTION 

Fosfomycin Tr:imetamol 
Z1282 
Mono (2-ommonium ·· 2 -

f.[Qorietorv Name: 
fbarmocoloaical 
Closs: 

hydroxy - methyl-1. 3 propondiol) 
C2R-cis)-(3-methyloxiranyl) phosphonote 
Monuri® 

Antibacterial. urinary tract 

B. STRUCTURAL FORMULA 

Q 

II./ OH 
H,C p 

\:--..-.../ '-OH 

: '\o / ·. 
• • 
H H 

CH.OH 

I 
ti:iN-C-0-hOH 

~.OH 

Molecular Formula: C7H1aN07P 
Molecular Wejgbt: 2'::R2 
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C. PHYSICAL AND CHEMICAL PROPERTIES 

Aooearance/General Characteristics: 
White or near white ciystolline powder. chorocteristic 
citrus fruit flavor 

Sok1bilttv: 
Fosfomycin trometomol is: 
- Very soluble in water 
- Slightly soluble in 95'%. Methanol 
- Slightly soluble in Ethanol 
- Insoluble in Acetone 
- Insoluble in Ether 
- Insoluble in Chlorinated Solven1s 

Metting Point: between l 160C and 1220C 
Soeci;ic Rotation: between -12.5 and -13.S 

(50 mg/ml aqueous solution) 
.Q!:i: between 4.0 and 5.0 

(5'%. w /v aqueous solution) 

/,1111!•t111 J.1i•••l.1'.,.11•·• lh\·~, .. 1~ :.:·1·.!•t•ll { PfjuH.llU•ll 
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?roduc-: 

t~pirical For:nula. 

M.olecula~ Weight 

CAS ?lo. 

C.hemica.l name 

Physical fo= 

Solubility 

M.~ltinq point 

Lower fl~le l.l.mit 

Autoiqnition temperature 

·' .._, • .. J 

1 Poafomycin trometamol 

: 

0 OH 
!!/ 
p 

' )' "-.. ;;.- C OH 

,'"-/'.. 
H 0 H 

I 259.2 

: 78364·85-S 

c~.o~ 
I ' 
' H-~~-\:-\:J!-

" I " 
cr.2 o:; 

: Mono(2-6lllmonium-2-hyd.l:oxymethyl­
l ,3-prop.andiol) (2R-cis)-(3-
methyloxy:e.ny1) phoaphonate 

1 Hy11roscopic, wh.ite c::yst.alline po.,..C::: 

1 very aolu.ble in w.ata=, ali~htly 
soluble in 95' ethanol and 
mGthanol, in1olul:lle in acetone, 
ether and chl.orin.atGd •olvanta. 

I 116' to 122'C 

1 160 mq/ml in air. 

··.~. 

I l30'C 

The data contained herein are based on bioqraphital source~ 
curren':ly ava~l~ble to us; chLrefore these data are not to 
be taken as a warranty or rev 'santation for which zambcn 
Group S.p.A. asswnes legal responsibility. 
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1 7te ?:oduc~ is assi:::ed to be 
c=:nb~stible and c~n igr.ite 
E?on~a~aoualy; ao an accurate 
control of temperature ia ra­
~uirad auring manufacturing 
ooe::at!.ons. 
Whan haatad to decomposition 
it 8llllta toxic fumes of-carbon 
cx!daa A.~d nit=ogan oxides end 
phosphorous oxides. 
Aa the oxyr<Ul.ic rinq i~ present 
explosive proprietiea of the 
aubatanca cannot ba excluded 
but confil::llAtion of thia cannot 
be found 1n literatu:e. 

Toxicity 1 No toxicological data is currently 
availa..ble in literature. 
On the basis of toxicological data of ?01fomycin and Tromata=ol 
a alight toxicity of :osfcmyc~n tromet~ol Cllll b• hypothi:z:ed. 
Epoxidaa are usually highly reectiva and 1natabie c~mpounda 
<ind can then inte::e:o with structure& and physiological procea­
aaa with consequent har::ir~l affect• on health. Principal toxic 
manifestations ~a ayes and lungs irritation 4nd dharmatitia. 

Health ha:z:ard 

Storage Pracaut!on~ 

Special ~ire Fighting 

lt can be irritant to akL~ and eyes 
and have a 1anail>il1:z:at!ng action 

The product .is hyqro1copic, praaerve 
in tight closed &nd resistant con­
tainers with a desiccant inside, 
away from eaaily fl11111111a.bla aubatan­
cas e.n~ from heat aourcaa, in a cool 
and dry place. 

Avoid prolonged or repeated 
expos11raa, contact ..nd inhala­
tion. 
T:?la wearing c,f qlova1, goqc;les 
and du1t-ma1slc is re1~ommended. 
ouat auction aq;iipmant and 
eye-wi ~inq fountain• should 
be a.:n .... qed. 

1 Wtoa:: qas 111aalq nabul~i:ed water, 
car~on dioxide, chemical powder 
and foen ahould be employed aa 
extinquiahinq media. 

ThB data contair.ad harAin ara baaed on bioqraphical 1ourc9• 
currantiy 4Vaileble to U5; thar~!ore these da~a are not to 
be takan ~• a warranty or rapre••ntation !or which ZAJT\l:>on 
Grouu S.o.A. aa•~~ea legal reapon1lbility. 
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eyes 

sx1n 

ingestions 

inhalation: 

Callee~ w~ch cools which do net ca~se ~n'l 
e~erks, wash chs floor and contu.-.inacs~· 
ob'ects with eoac and water ar.d crest the 
re;id~els and th~ washi~gs as toxic and 
noxious ra:usals. 
?lace epillage in appropriate container 
for weate disposal (incinerator); pre­
vio~sly verify explosive proprieties 
of the s•.lbacance. 

irrigate thoroughly with running water !er ~t 
leeec 15 minutes. If irr:ir.ation and bur:iinq 
persist consult a specialized doc:or. 

1 remove contaminated clothing, wa&h the skin 
with plenty of soap an~ vater. 
1! irritation effects are oresent do not 
provoke vomit, allow the patient to d:ink much 
water or milk. Administer active charcoal. 
remove the un!ortunatu from exposu=e place. 

The da12 contain&~ herein are baaed on biographical source• 
currently availab ... e to us1 theorefore these data are not to 
be taken aa a warranty or representation for which Z~n 
Group S.p.A. asewnes -legal rf:epon!!ibility. ·, 

~ 
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MANDARIN FLAVOR 
(TANGERINE 15228-71) 

Is Manufactured by: 

Givaudan S.p.A. 
VIC G. Di Vittorio 

20090 Segrate. Milan (Italy) 
(See iniom1croive notes of the manufacturer - Encl. 13) 
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PRODUCT 

CODE 

REFEltEllCE 

RE-ANALYSIS 

SPECIFICA TIOllS ANO Mnl!OD 
OF ANALYSIS 

MNll>AlllN FLAVOUR AG ISlll 

'""" SAMPLE QUAlmTY 200& 

1,..... ,.,. II S 

14THOD a· A/IJ 
0...(Ml9.C 

[LMPll.U 
~,.. 
()'JI \/t;( 

~ 
;,,. r. q "-

COMPOSITION : n&!ll~ 1!1Youriac subsuaccs atomiu.d witb anabic pm aad ..med with 
sucrose. 

SPECIFlCA llONS 

. 

I) DESCRIPTION (R) light yellow powder with a clwacc:riJtic .' 

2) IDENTmCATION OF SUCROSE 

3) IDENTmCATION OF ARABIC GUM 

4) IDENTmCA TION OF THE AROMATIC 
FRACTION (R) 

S) V'ATER {J(.F.) (R) -
6) F.SSENTlAL On.. CONTENT (R) 

T) Bl.JLK DENSITY (R) 

B) MICROSCOPIC EXAMINATION 

(R) 
• SUPPLIER 

. . indicau: routine tesu 
cnvaudan 

mandarin odour 

correspoods 

com:sponds 

corresponds 

:s; 7.0"1. 

6.0 • 8.0"/o (v/w) 

0.4 - :i.6 g/ml 

complies 

·.-, 

PACKAGING AND STORAGE preserve in welkloscd conuinen protected from t.Jmidity 
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ORANGE FlA VOK 

(ORANGE 74016-71) 

is manufactured by: 

Givaudan S.p.A. 
Via G. Di Vittorio 

20090 Segrote. Milon (Italy) 
(See informative notes of the manufacturer - Encl. 13) 
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IWHAllZAM S.A. S7ECIFICA TIO NS AND METHOD 
OF ANALYSIS 

7RODUCT ORANCE ru.voUR 7401~71 COMl'ILEI!. 

CODE '90tt70 SAM1LE QUANTTr/ 200 ( ~-·. 
' O..:J I<:"/~( 

R..EFU.ENCE 

U-ANAl. YSIS 1,_ ,.,. l/S (j:::~Q. 
.~. t' • .. '-

COMPOSmON : aatunLI and aanirt identical llavourills substaaces combined witb 
maltodcmiL 

SPECIFJCA TIONS 

1) DES~ON (R) yellow powder with a cbll"Xl<ristic 
orange odour 

2) IDENTIFICATION OF MALTODEXTIUN corresponds 

3) IDENTIFICATION OF THE AROMA TIC 
FRACTION (R) com:sponds 

4) WATER(K.F.) (R) : S7.0".I. ~ 
.• • .. -i.:/6/Qt, 

51 ESSENTIAL On. CONTENT (R) : .)'( • ..!{% (v/w) fk . ~' ' 'l*''- /4 .1.!1t, 

6) BULX DENSITY (R) 0.4 • 0.6 glml 

7) MlCROSCOPIC EXAMINATION complies 

NOTES 

• (R) indicate routine 1csis 
SUPPLIER Givaudan 
PACKAGING AND STORAGE preserve in well-closed tontoinen proteacd from humidity 

·.~. 

·~ 
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APPENDIX C: 

Citation and Statement of Compliance 
with Environmental Regulations 

·~-. 
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Afir.§T 

Zan1bon Group 

Lonigo, February 7th, 1996 

CERTIFICATE OF COMPUANCE 

ZAMBON GROUP S.p.A. certifies that its manufacturing W:ility ofLonigo is: 

I. in compliance with all local and national environmental laws; 

2. in compliance with all emission requirements set forth in all permits; 

and: 

3. that approval and 1 he subsequent incrwe in production at the facility is not expected to affect 

compliance with aurent emission requirements or compliance with environment>il laws. 

·.· 
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CERTIFICATE OF COMPUANCE 

INPHARZAM SA i::ertifies lhat its manufacturing &.cility of Cadempino is: 

1. in compliance with all local and national environmental J 1ws; 

:;_ ir. compliance with all emission requirements set forth in all permits; 
and: 

3. that approvai and the subsequent increase in production at the tilcility is not expected to 
affect compliance with current emission requirements or complial'ce with env'.ronmental 
laws. 

™PHARZAM S.A. 

Gen M ·tger 

~ Dr. f Fio_ravanti 

2- 064 



( • • 

( 

10 gennaio 199~ 

Repubbhc:a e Cantone 
de! licino 

II Dipartimento del territorio 

CERTIFICATO DI PROTEZIONE AMBIE:~TALE 

ENVIRONMENTAL PROTECTION CERTTFiCA TION 

La Divisione dell'ambier t-2 de! Dipartimento del tarritorio certifica che rattivitil produttiva della ditt 

INPHARZAM SA 
ZONA INOUSTRIALE 

6614 CAOEMPINO 

viene svolta :iel pieno rispetto della nonnativa vi;ier1te in materia di protezione ambientale. 

I controlli periodici, eseguiti dalle istanLe cantonai1 competenti, ,on hanno evideaziato situazion1 
non confomi; alla citata legislazione. 

The Department for-environl'Nlnta/ proteciion ("Dipaitimento de/ territon,··") confirms tn3t the 
company 

INPHARZAM SA 
ZOI~ INDUSTRIJ.LE 

6814 CADEMPINO 

has "JI/ the p~rmits ffK/'Jired by both fftderal and cantonal Swiss environmenta1 protection laws 
and regulations to operate plants for the production of pharmaceutical substances. 

During our regu/;ir inspections oi the plants it has always b& ascertained a completely sa'mtactor 
environmental situation. 
We assess too, that the equipment and process for t·1e production of Monuii/, a granulate of 
Fosfomycir. Trometamol, are kept under control and ate in compliance with all cantonal anc 
fecJeral Swiss environmental laws. 

. I. 
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• La Divisione dell'ambiente del Di~.inimento del temtono e 1n partJcolare responsabile per 
l'applicaz1one delle seguenti leggi. 

The Department for environmental protection is the authority, that is competent on the temtory of 
the canton Ticino lo enforce particularly the following federal and cantonal laws and regulations 

Legge federate sulla protezione dell'ambiente 
Federal Law on the protection of the environment 

Ordinanza contro rinquinamento atmosferico 
Air pollt.Jtion control regulation 

del 07.10.1963 

del 16.12.1985 

Ordinanza sulle sostanze pericolose per ramhiente del 09.06.1986 
F\eg~·:ativn on tlii: contairitni:fil of dnviro1JtlW1Jt1la1iy 1'lazartious Sl.lhs:uuces 

Ordinanza sul traffico dei rifiuti spec:iafi 
Regulation on the handling of hazardous waste 

Ordinanza tecnica sui rifiuti 
Technical wast&-matter regulation 

Ordinanza contro rlnquinamento fonico 
Noise protection regulation 

)rdinanza sull'esame di impatto ambientale 
Regulation on environmental compatib11ity audits 

Legge federale contro l'inquinamento delle acque 
Federal law on water protection 

del 12. 11.1986 

del 10.12.1990 

del 15.12.1966 

del 19. 10.1986 

del 24.01.1991 

Ordinanza sulle immissioni delle acque di riliuto del 08.12.1975 
Regulation on the introduction of wastirwater into Iha public sewage system 

Ordinanza generale sulla protezione delte acque 
General n.'9ulation on water protection 

c!el 19.06.1972 

Ordinar:z:a sulla cJassificaziona dei liquidi noc'.ti alle aeque del 28.09.1981 
Ref]u/arion on the protection c! ~ater against water endangen'ng substances 

rrescrizic,ni tecniche ~ui depositi liquidi . del 21.06.1990 
R99ulatig£1 on equipment for the storag& and rBloading of water endang&nilg 
substane&s 

OIPARTIMENTt:EL TERRITORIO 
II o•~::::--e dell Oivisione II Capo Sezlone 
dell'ambionte: pro~i911e aria e acqua: 

-'· {~ 
arch. Mucello Bernardi do Mano Camani 

·.· 
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ciel T.c1n::i 
Dipa11:ir 1ento del tern~;:>no 
D1v1s1one delramb1enie 

"""'°"""° : Sezione della protezione dell' aria e dell'acqc 
"""""' ; 6.SOI Bellinzona 

'---~~~~~~~~~--~~~~~~~~~~~~~~~~~~ 

Spcnabilc 
INPHARZAM S-4.. 

6814 Lamone - Cademnino 

-..... 
12 senembrc 1994 

• • • • • • • • • • • .... -
CERTIF1CATE 

As a controllillg authu:ity we confiim that the effluent of the wastewater pretreatment f'.:...i of 
lnph=m S.A, in Cadcmpino arc regu!arily monitored. 
All the analyses performed during 1994 have been found to be conform with tbe requirements 
of the Federal Swiss Law conceming Waicr Protection and of tLe Onlinance for Wastewater 
Discharge. 

Sezione protezione aria e acqua 
D Capo Sezione: U!licio i~:~tiroc. ·cburi: 

(;).• .. '? d d.~-~ ~ Do~. £~ani pott E. CriYelli 

.... 
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EMISSION PERMIT TABLE 

Permits for Lonlgo, Italy Facility · 

Authorizing Agency Permit# 

Regional Authority DGR 3319 

Rr.gional Authority DGR 331 B 

Regional Authority DGR 3319 
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EMISSION PERMIT TABLE 

Permits \Jr Cademplno, Switzerland Facility 

Authorizing Agency Permit# 

Department of Environmental See NOA, Section 3 
Protection 00798-799 

Department of Environmental See NOA, Section 3 
Protection 00801 Appendix F 

Department of Environmental ....................... 
Protection 
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Review and Evaluation of Pharmacoloqy and To~icology Data 
Division of Anti-Infective Drug Products, UFD-520 

Date CDER Received: 
Date Assigned: 

Date Review started: 
Date 1st. Draft completed: 

Date Review A.ccepted by Supervisor: 

NDA # 50-717 (Safe·ty Update dated l./27/95) 

Number of Volumes: One 

Drug: MONUROLnc (Fosfomycin Tromethamine) 

Sponsor: Forest Laboratories Inc. as AGENT for 
Zambon Corp., East R1·.therford, NJ 

Contact Person: Michael M. Rosen 212/421-7850 

category: Antibiotic 

01/30/95 
02/01/95 
02/02/95 
02/02/95 
02/03/95 

Review objectives: 1 To incorporate an ADME study in the NDA. 

Index of studies: ' One study (see below) 

Effect of Probenecid on the serum Levels and Urinary Excretion o~ 
Fosfomycin Tromethamine ._ 

Zambon Group (R&D), Rep•:>rt No. DBI 13/92 SM, 1-7 dated 6/30/92. 
This study does not have GLP statement. 

Study Objective: Probcmecid (PB) inhibits the renal tubular 
secretion of some antimicrobial agents. The aim of the present 
study was to est•mate the effect of PB on the serum levels and 
urinary excretion of fosfomycin tromethamine (FT). Amoxicillin 
(AMX) was used as positive control. 

Methodology: 

Animals: Femal~ Swiss CD-1 mice weighing approximately 23-25 g 
and 5 to 6 weeks of age. 

Serum Levels: Two experiments were conducted at two different 
times on a total of 280 n.ice. In each experiment fo1,_c groups of 
35 mice each were treated orally (gavage) as follows: 

1. FT 50 mg/kg (as fosfomycin). 
2. FT 50 mg/kg (as fosfomycin) and PB 17 mg/kg. 
3.-AMX trihydrate 50 mg/kg (as amoxicillini. 
4. AMX trihyd:cate 50 mg/kg (as amoxicillin) and PB 17 mg/kg. 

At 5, 10, 30, 60, 120, 240, and 360 minutes followi~g oral 
treatment 5 mice of each group were saGrificed and blood 
samples taken. 

Urinary Levels: Four experiments were conducted at four 
different period& on a total of 160 mice. In each experiment 
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four groups of 10 mice were treated orally (g.'!vage) to the four 
groups listed above for serum levels. 

The pooled urine was collected, in metabolic cage for each 
group a· the following intervals (h) following oral 
treatmen.: 0-2, 2-4, 4-6, 6-24 and 24-48 hours. 

Results: 

2 

Jrum Levels: 
..conr.entration 
statistically 

There was no apparent 
within both regimens . 
different at eQch time 

difference in the fosfomycin 
The concentrations were not 
interval. 

Urinary Levels: For fosfomycin, alone or with PB, the 
concentration for each period within corresponding regimens did 
not appear to differ statistically. 

Different results were observed when AMX was co-administered with 
PB. Higher and statistically different serum levels of AMX were 
found between 30 and 120 minutes after administration of both 
drugs. The higher levels of AMX was ascrioed to the delay in 
antibiotic excretion due to the effect of PB on the kidney 
tubules. In fact, lower amounts o~ AMX appeared in the urine at 
the first collection period (0-2 h) in the group treated with AMX 
and PB. 

The results showed that FT, differently from AMX, was not 
eliminated by kidney via tubular secretion therefore, PB did not 
influence its pharmacokinetic benavior. 

In other words, the results showed that PB did not alter the 
serum er urine concentrations of fosfomycin confirming that its 
renal elimination occurred ~ia glomerular filtration. On the 
contrary, serum and urinary levels of AMX, used as control drug 
and known to be eliminated via tubular secretion, were strongly 
influenced by simultaneous administration of PB. 

gomments ' Recommendatioh: 

cc: 
Orig.NDA 
HFD-340 
HFD-520 

None. 

HFD-520/Pbarm/Joshi concurrence Only 
HFD-520/MO/Soreth HFD-520/Dep.Dir/L.Gavrilovich 
HFD-520/Chem/Timper HFD-520/SPharm/REOsterberg ph. l,,f:1;5 
HFD-520/Micro/Soprey 1 l 
HFD-520/CSO/Dillon-Parker 
HFD-520 /rd init. by REOsterbe7 / 
R/D/2/2//FT/2/3/95 /SRJ ·(! ;y, (t'/ ff 
N-50-717.SO i 
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Review and :svalua.tion of PharaacolOCJY and ToxicolOCJY Data 
Division of Anti-Infective Druq Products, RFD-520 

NDA I 50-717 

Date CDER Received: 
Datt! Assigned: 

Date Review started: 
Date 1st. Draft Completed: 

Date Review Accepted by Supervisor: 

[Previous NDA I 20-477] 

09/30/94 
10/05/94 
10/06/94 
11/14/94 
12/30/94 

(Original Submission dated 9/29/94 and Amendments 
dated 10/18/94 and 10/24/94) 

NWllber of Volumes: 24 (original) + 2 (amendment) 

Druq: MONUROL~ (Posfomycin troaethaaine; USAN), Sachets 
Drug Code: Z-1282 

Sponsor: Z&lllbon corporation, Eas~ Rutherford, NJ 

U.S. Aqent: Porest Laboratories of New York, New York 
contact Person: Michael M. Rosen, Ph.D. 212/421-7850 

Cateqory: Antib:;.otic 

Human Dosaqe: 
(proposed) 

Indication: 

Chemistry: 

A single dose of 3 grams powder dissolved in 4 oz. 
of tap water. 

Urinary tract infection (uncomplicated) 

Fosfomycin tromethamine and Fosfomycin trometamol, 
being one and the same have identical structural 
formula: 

0 
H C !l,....OH 

3 \-Ip' 
' . 

' I ' 
H 0 H 

OH 
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Formulation: 

In2:redient 1= ,,.q/sachet 

Fosfomycin tromethamine (equivalent 5,631.0 
to fosfomvcin base J,000 mq) Z-1282 

;Mandarin Flavor 

'Oranqe Flavor 

Saccharin 
l 
Sucrose 

----
TOTAL WEIGHT 

removed during processing 

Related submissions: IND 

Review Objectives: Review preclinical data with regard to safety 
for the proposed marketing of the drug product. 

Index of Studies: Please see next page. 
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INDEX OF STUDIES: Fostomvcin Tromethamine 

Item I study Study/ Ref I NOA 

Vol Paoe 

5.4 ACUTE TOXICITY STUDIES 

5.4.l.1 MOUSE: oral 217 4• l<I 667 

5.4.l.2 MOUSE: Oral 4 5 1<1 704 

5.4.1.3 MOUSE: Intravenous 4 6 14 741 

5.4.1.4 MOUSE: Intraoeritoneal 1216 7 14 778 

5.4.l.5 MOUSE: Intraperitoneal 4 8• 14 809 

5.4.2.l RAT; oral 1215 9• 1( 856 

5.4.2.2 RAT: oral 4 10 14 894 

5.4.2.3 RAT: Intravenous 4 11 14 931 

I 5.4.2.4 RAT: Intraperitoneal 1213 12* 14 968 ,.... 

ks RAT: Intraperitoneal 4 13 15 1011 -
5.4.3.1 RABBIT: oral 1214 14* 15 1048 

5. 4. 3. 2 RABBIT: Intravenous 5 15 15 1085 

5.4.4.1 DOG: Oral 1218 16* 15 1090 

5.4.4.2 DOG: Intravenous 6 17 15 1128 

SUBCHRONIC TOXICITY STUDIES 

5.5.1.1 RAT: 4-Week Oral 88-3324 18* 15 1143 

5.5.1.2 RAT: 12-Week Oral 16Tl9A 19 16 1545 

5.5.1.3 RAT: 13-Week Oral HW16277- 20* 17 1910 
124 

5.5.2.1 DOG: 4-Week Oral 88-.')J25 21* 18 2416 
! 

5.5.2.2 4-Week Oral ! DOG: 93-3181 22* 19 2716 

5.6.l CHRONIC: DOG: 26-Week 23 19 3021 

5.7 CARCINOGENICITY STUDIES - NONE 

5.a SPECIAL TOXICITY: RAT: 2-Week Oral 6277-123 24* 20 3143 

I REPRODUCTION STUDIES -
5.,i.l.1.1 SEGMENT I - RAT 9/TR-36 25 20 ~260 

5.9.1.1.2 SEGMENT I - RAT 406-002 26* 20 3410 
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5.9 .. .!.l.l SEGMENT II - RAT: Oral 10/TR-28 27 21 3677 

5.9.2.1.2 SEGMENT II - RAT: Oral 406-003 28 .. 21 3817 

5.9.2.2.1 SEGMENT II - RABBIT ll/TR-37 29 21 4001 

5.9.2.2.2 SEGMENT II - RABBIT 406-004 30* 22 4112 

5.9.3.1.1 SEGMENT III - RAT 12/TR-32 31 22 4306 

5.9.3.1.2 SEGMENT III - RAT 406-005 32* 23 4493 

MUTAGENICITY STUDIES: 

5.10.1 IN VITRO NON-MAMMALIAN CELL SYSTEM . 
5.10.1.1 Reverse Mutation- s.typhimurium 1212 33• 23 4820 

5.10.1.2 Genetic Conversion - Sacch.cerevisie 1212 34 23 4884 

5.10.l.3 Forwc:rd Mutation - s.oombe 1212 ~5 23 4896 
I 

5.10.2 IN VITRO MAMM.1'LIAN CELL SYSTEM 

s.10.2.1 Gene Mutation in Chinese Hamster Cell 116022 36* 23 4909 

y.2 .2 Chronosome Aberration - Human 116022 37* 24 4970 
Lvmohocvtes 

5.10.2.3. IN VIVO - Mouse Micronucleus Test 1159 38* 24 5020 
1 

5.11 :r.hsorption, Distribution, Metabolism 39,40 24 5050 
' Excretion (ADME) ,41 

5.12.1 Tissue Dislribution & Mass Balance 43 24 5486 

5.12.2 Placental Transfer 44 24 5546 

5.13 Toxicoloav of Deqradation Products 45 24 5583 
* studies marked with asterisk were conducted in compliance with the 

U.S. FDA G~P requirements. 

Unless specified otherwise, all studies were conducted in the applicant's 
laboratories, viz. Zambon Research Group, S.p.A., Rome/Milan, ITALY 

TOXICOLOGY 

\CUTE TOXICITY STUDIES: See next ~ 

) 

4 
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ACUTE TOXICITY STUDIES: Studies 1 thru 14 (Ref.# 4 to 17) 

;pecies/Strain Route of Ad- No, /Sex Dose (mg/kg) [not Mortality LDso Ref 
ministration adjusted for Fosfo- (mg/kg) . 

mycin base) No. 

MOUSE: 

1-CD-l (!CR) Oral (Gavaqe) 10/sex 5000 No Mortality 4 

itbred CD-1 Oral(Gavaqe\ 1.10/sex 10.000 No Mortality 5 ·-
1tbred CD-1 I. v. J.O males 1300 to 4200 72/150 1,652 6 

'.-CD-1 ( ICR) I. p. 10/sex 4000, 5000 45/90 4,441 - c:Jc:J 7 
4,344 - 99 

1tbred C0-1 I. P. 10/sex 4750-6000-c:Jc:J 64/130 - 1 5553 - c:Jc:J 8 
4000-7000-99 hr 5149 - 99 

TJostdosinq 

P.AT: 

'.:CO r SDI BR Oral (Gavaqe) 10/sex 5000 No mortality 9 

•raque-Dawley Oral (Gavaqe) 10 males 13000 to 16000-c:Jc:J 24/40 14553 -c:Jc:J 10 

•rague-Dawle}:'. I. v. 10 males 1100 to 1700-c:Jc:J 38/70 1364 - c:Jc:J 11 

•rague-Dawley I.P. 10/sex J400 to 5000-c:Jc:J 36/90 4539 -c:Jc:J 12 
3400 to 5000-99 4342 -99 

•rague-Dawley I. P. 10/sex 4000 to 8500 74/170 6389 -c:Jc:J 13 
6016 -Q9 

RABBIT: 

w Zealand Oral (Gavage) 3/sex 2000 No mortality 14 
ite 

w Zealand I. V. Males 2/1200,3/1600,1/2000 4/6 (1/2000, 1360 - c:Jc:J 15 
ite 3/1600) 

OCG: 

agle Oral(Gavage) 2/sex 2/2000, 2/2000 No mortality 16 

agle I. v. 2/sex 2/130, 2/260 No mortality 17 
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§08CHRONIC TOXICITY: 

1i._ Four-Week oral Toxicitv Study in Rats via Gastric Intubation 
With Z-1282 !Fostomycin Tromethaminel. (Rat# 18) 
Project No. 88-3324 

This study was conducted by 
in compliance with the FDA GLP requirements. The final report 
w3s dated Aug. 3, 1989. 

Dates of Treatment: 11/4-6/88 to 12/6/88. 

Material Tested: Z-1282; Lot No. 00000/89314 

Animals: CD (SD) rats, 28-day old and weighing 176-221 g males 
and 147-173 g females at initiation. 

Dose Selection: determined by sponsor (Zambon). 

Experimental Groups: 

Group Test Dose Level* Dose Volume 
Material (mg/kg/d11y) (ml/kg/day) 

I. Controls** 0 10 

II. :Z-1282(Low) I 200(10( 5) 10 

III. Z-1282(Mid) 800(426.1) 10 

IV. Z-1282 CHiqh) 3200(1704.3) 10 
* Equ.Lvalent fosfomyc1n content in parenthesis. 
** Distilled water (the vehicle) 

No.of Rats -· 
dd 99 

15 15 

15 15 

::.5 15 

15 15 

Thee rats were administered the dose orally, by intubation, daily 
(7 days/week) for 31-33 days consecutively. 

Results: 

General: One high dose male 
death - dosing error; rat replaced by 
female died accidently on day 29. 

died on day 1; cause of 
One mid-dose 

There were no treatment-related clinical signs. 

Opbtbalmoscopy: Conducted at pretest and at termination, thera 
was no indication of dose or compound-related ocular effects. 

Body Weight ' Food consumption: These parameters in the drug 
treated animals were comparable (or greater) to those in the 
controls. 
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Clinical Pathology: A dose-related increase in cholesterol 
occurred in treated rats at termination. Differences from 
control values were most significant in the high-dose males and 
females. Statistically significant increases in SGPT and slight 
increases in SGOT as compared to control values were also 
o~served in nigh-dose males and females. The~e may be suggestive 
of an effect on liver function. [Histologic~lly: no major liver 
lesions] 

Organ Weights: Absolute and relative liver weights of the high­
dose males and females were statistically significa .• tly greater 
than those in the controls. ""'le absolute weight of the kidneys 
was also slightly increased in tn~ high-dose males. 

Patho:togy: (control and high dose groups.]. one gross 
morphologic finding that appeared of greater incidence was 
distended uterus in 3/15 high-dose females. Sev~rity of this 
abnormality was sirr.'lar in high-dose and control females. 

conclusion: Based on the increase in cholesterol in the mid­
and high dose animals and the increase in liver weights in the 
high-dose animals, the no effect level (NOEL) was 200 mg/kg/day 
of Z-1281 administered orally in rats for a period of 4 weeks. 

16. Z-1282 - Twelve Week oral Toxicity Study in the Rat. 
Ref# 19 

on NOA pp. 5-01546 and -47, Dr. L. ronanomi, M.O., Head 
Toxicological Dept of Zambon states, "This study was t'Onducted by 
Zambon Laboratories, Italy (:1arch-June 1980) . At that time the 
GLP regulations were not operative in Italy. [CLP regulations 
became effective in Italy on June 26, 1986). 

"In retrospective audit r'~port submitted to FuA on Nov. 19, 1991: 
two main observations had been pointed out: 

1. Histological slid~s were not prepared for anima).s of 
groups Jl.-D and E and t!-.at continued in the study for 16 
weeks. 

2. Records of dosage preparat~ons were maintained 
inconsistently." 

Animals:.. Sprague-Da\:ley CR/CD r<1ts; 18/sex/group. 

Groups: Controls dnd Z-1282 @ 250, 1000 1 or 4000 mg/kg b.w. 
[Equivalent fosfomycin content: 133.15, 532.60, 2130.4, 
respectively] 

Route of Administration: Oral (by qavage), once daily. 



) 

) 

) 

NDA 50-717 

Duration of Study: 12 weeks of treatment,_~l.lowed· -J:>y. ·a 4-week- -
recovery (no treatment) period. 

Results: 

- Tliere was no drug-related mortality. 

- SGOT and SGPT levels were elevated at the high dose [both 
SGOT and SGPT levels returned to normal after 4-week 
recovery period]. 

- Liver weight increases and •idney weight increases were 
evident in high dose males a~d in high dose females. 

- In females kidney weight increaG~s were noted also at 250 
and 1,000 mg/kg, respectively. 

- Ceca \1ere enlc.rqed (di!;ten:!cct) in males and females at 

8 

~, ooo r.1g/ kg. Acea'" of mucosal J.nflammation were observed in 
the •:erminal ileum and colon. 

- Histopat::ol0gic exam).n<.tion of kidneys from control, and 
from high dose rats, sh~•ed changes characteristic of 
spo~taneous nephrop~thy. 

- ~reatment ef. 0 ,ts did not persist during recovery. 

- No histop~thologi~ changes were observed in tissues from 
t·ats ,al the end of treatment, and in tissues from rats at 
.tJ!.e end of recovery.period~ 

co.ricl:.isions: No effect level (NOEL) of 1000 mg/kg of Z-1282. 

17. 13-Week oral_Gavage Toxicity study with Fo~fo~in 
fromethamine in Rats. Ref I 20 

This study was conducted by 
Project No. HWI-6277-124 i11 complianc2 with tl:e FDA GLP 

requirements. The final report wa·· dated :rune 10, 1994. 

§.iygy__Dates: (in life) 8/31/93 to J.2/':-0/93 

Hslkt·ial Tested: Fosfomycin tx-omethami.ne, batch No. 06700/30888; 
wh.ite P()Wder, 100% pure. 

AJ:l..imaJ,§.;_ : CD BR VAF /Plus ratE 5 weeks old a.id we.·~ghing 183. 9 
to 264.5 g (dd) and 124.5 to l64.9 g (QQ) 
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Study Desiqr.: =-=--=--.. __ .-..,.-,..,-.- ·= :._.:._ 

J Group Test Dose Level* Dose Volume 
Material (mg/kg/day) (ml/kg/day) 

1. Controls** 0 20 

2 . Z-1282(Low) 250(133.1) 20 

3. Z-1282(Mid) 1, 000 (.)32. 6) 20 

4. Z-1282(Hiqh) 4,000(2130.4) 20 
-

* Equivalent fosfomycin content in parenthesis. 
** reverse osmosis (RO) water 

No.of Rats 

cf cf QQ 

16*** 16 

16 16 

16 16 

16 16 

***Up to 6 animals/sex.group were selected at random and 
designated as recovery animals. The recovery animals were dosed 
for at least 13 weeks, then allowed 4-week post-treatment of 
reversibility •:. \od. 

Treatment: 
weeks. 

~ were dosed orally (gavage) once daily for 13 

9 

) Results: 

) 

General: One high dose (4,000 mg/kg) female 
during week 2; necropgy indicated gavage error. 

died 

Clinical Observations: Rats giv~r. 4,000 mg/kg showed swollen 
abdomen, malformed feces, and brown perianal hair-coat. This 
finding was consistent with the enlarged (higher) cecum weights. 
OnrJ mid-dose female also had swollen abdomen. Histologically no 
changes in the G.I. tract of treated animals. 

Body Weights: Mean bc-Jy weights and body WP.ight ga-:.n& for female 
rats at the 1,000- ana 4,000 mg/kg were generally higher than 
those of the controls. This was due to increased cecum weights. 
Mean food consumption was generally higher for both male and 
female rats of the 1, ooo- ·>nd 4, 000 mg/ 1;g groups. 

Clinical Pathology: fhematology...__hJood chemistry. and urinalysisJ 

- Test article-related changes were only seen in animals 
treated with 1,000- and 4,000 mg/Y.g and with few exceptions 
were reversed during recovery. The changes included: 

lower RBC count, hemoglobin, hematocrit, mean cor~uscular 
volume, and mean corpuscular hemoglobin, mean corpuscular 
hemoglobin concentration, and platelet count at the 4,000 
mg/kg level; 
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- Lower urine pH in males given 1,000 ·or"'-,000 mg/kg and in 
females qiven 4,000 mg/kg; 

- lower total protein at the 4,000 mg/kg ~evel; 

- lower globulin in males given 4,000 mg/kg and in females 
given l,Ooo- or 4,000 mg/kg; 

- lower creatinine in females given 4,000 mg/kg; 

- higher alanir.e aminotransferase in males given 4,000 
mg/kg; 

- higher calci1Jm in males given 4,000 mg/kg; 

higher inorganic phosph~rus in males and females given 
4,ooo mg/kg; 

- lower chloride in males given 4,000 mg/kg. 

All these findings were reversed by week 18, except lower 
globulin in males and females given 4,000 mg/kg and higher 
inorga~ic phosphorus in males given 4,000 mg/kg. 
[ Also see histopathology report] 

Organ Weights: Test article-reiated changes in organ weights in 
both sexes at the terminal sacrifice included increased cecal and 
live~ weights, and decreased pitui~ary weights in all treated 
groups, and increased kidn~y weights in the high (4,000 mg/kg) 
dose group. 

At the recovery sacrifice, only significantly increased weights 
persisted and only for male;. 

Gros~ Pathology: Test article-related changes macroscopic 
changes included enlarged ceca in most treated 91oups and 
reddening or mQttling of mesenteric lymph nodes in the high-dose 
males. 

~istopathology: Conducted by 
see report dated April 19, 1994 [NDA vol. 17, pp 5-02406). 

Histopathology report was not submitted in its entirety in the 
original submission of the NOA. 

In response to my request, the applicant submitted the two 
volumes [volume 1, pp 1-420; volume 2, pp 1-272) of the 
histopathology report. (NOA Amendment dated 10/18/94) 
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HistopatholQ:gy_Report 

Although certain clinical pathologic variables appeared 
lower (of statistical significant) at 1000- and 4000 mg/kg 
(nareely: red cell count, hemoglobin, hematocrit, and 
platelet count), there was reportedly no t•istopathologic 
evidence to support the statistical inferences of 
significance. Bone marrow c•llularity and hemopoiesis were 
unremarkable. There was no evidence of neutrvpenia (w.b.c. 
and differentials were within normal limits). There was no 
evidence of tissue hemosiderosis to suggest red cell 
breakdown (hemolysis). There was no macroscopic hint at 
necropsy of any.clotting deficiency (bleeding) that could be 
linked with (significant) platelet depletion .. None of the 
findings were indicative of overt organ or tissue toxicity. 
There was no drug-related ~ortality. All deviations were 
not of record following a 4-week period of recovery. Except 
for persistence of kidney weight increase, no latent 
untoward reaction was observed. 

- Apparent values for total protein and globulin in males at 
the 4000 mg/kg level, and lowered globulin in females given 
1000 and 4000 mg/kg, respectively, wete without biologic 
significance since mean body weights for females at the 1000 
and 4000 mg/kg levels were geuerally higher than those of 
the control group, suggesting that male and female rats were 
not nutritionally deprived, and suggesting tharefore that 
liver function was adequate for protein synthesis. 
Moreover, glucose and BUN values of all test groups were 
within lim't of control values. 

- Ceca were enlarged in all test groups after 13 weeks of 
treatment; a 4-week recovery period reduced the incidence of 
cecal enlargement. This was attributed to the antibiotic as 
test material. 

- In the~iver, there was no evidence of drug-induced enzyme 
induction, intrahepatic cholestasis, degenerative or 
proliferative change and drug allergy (eosinophilic or 
granulomatous inflammation. 

:n the kidney, there was no evidence of: i) renal 
impairment (proximal tubular degeneration); ii) interstitial 
nephritis (immunologic mechanism); iii) nephrocalcinosis; 
and iv) renal papillary necrosis. 

Conclusions: A no-observable-effect-level (NOEL) could not be 
established for this study because enlarged cecum and increased 
cecal weights were observed in all treated groups. Animals 
treated with 4,000 mg/kg also had evidence of perianal staining 
and malformed feces suggesting a more pronounced effect on the 
gastrointestinal tract at this dose than at the lower dosages. 

'. -
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These effects on the gastrointestinal tr~ct'•ay be due to a 
pharmaco!ogic effect of the test article's antibiotic action. 
After taking into consideration the gastrointestinal related 
effects and i~creased organ weights, in which there were neither 
histologic char s nor suggestion of overt toxicity, a no­
adverse-effect i~vel (NOAEL) of 1,000 mg/kg was datermined based 
upon possible test-article related effects on body weights in 
males at 4,000 mg/kg. 

19. !our-Week Oral Toxicity studv in the Dog via capsule 
Adruinistration with z-12e2. (Ref. # 21) 

This study was conducted by 
in compliance with the FDA GLP require~ents. The final 

report was dated August 16, 1989. 

Dates of Treatment: 10/20/88 to 11/16-21/88 

Material Tested: Z-1282; Lot No. 00000/89314 in gelatin 
capsulei:;. 

Animals: Beagle dogs. At the initiation of treatment 6-month old 
and mean weigh~ were 7.4 (6.8-8.5) kg in males and 6.7 (5.2-7.4) 
kg in females. 4/sex/group. 

Dose Selection: determined by sponsor (Zambon). 

Experimental Groups: 

Group Test Dose Level* No.of Dogs 
Material (mg/kg/day) 

(j(j QQ 

I. Controls** 0 4 4 

II. Z-1282(!.owl 100(53.3) 4 4 

III. --- Z-1282-(Mid) 300(159.8) 4 4 

IV. Z-1282(Hiqh) 1,000(532.6) 4 4 
* Equivalent fosfomyc1n content in parenthesis. 
**gelatin capsules. •• -· ·· -

Procedure: The dogs were administered-the-dose orally, in 
gelatin ~apsules, daily (7 days/week) for 28-33 days 
consecutively. 

R.esults: 

General: There was no mortality and physical observations showed 
no adverse, treatment-related effects. 
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Body Weight: The most significant effect in body weiqhts ~~ ~ 
occurred jn the high dose males, whose weights were approximately 
10% lower than weights of control males during the first 3 weeks 
of the study and 8% lower at termination. Body weight effects 
were considered to be slight to moderate in the mid dose females 
(8 to 10%) and moderate to severe in the high d0se females (11 to 
14%). These body weight effects in the high dose males and the 
mid-and hiqh dose females were generally more pronounced during 
the early part of the study and appeared to becume less marked 
over time. 

Food cons~1111ption: Food consumption of the mid- and high dose 
males and females was sli9htly lower or statistically 
significa:.1tly lower thc-n the control values during week l of the 
study but generally compar~ble to control values for the 
remainder of the study. 

Ophthalmoscopic Examination: No treatment-related effects. 

Clinical Chemi~try: A statistically significant increase in 
aspartate aminotransferase as compared to the control values was 
observed in high dose males at termination of the study. 

) Hematol•ogy, Urinalysis: No treatment-related effects. 

) 

Organ Weights: Absolute and relative testes weights of the high 
dose males were slightly but statistically significantly lower 
than ccmtrols. [Histologically no lesions in the testes reported; 
1 high dose male had atrophy of the prostate). 

Absolute and relative liver weights of the low-, mid- and high 
dose males and females were slightly but statistically 
significantly greater than those of the control dogs. 
[Histologically no liver abnormality reported) 

Pathology: No treatment-related lesions were reported at 
necropsy or on_histopathology. 

conclusions: Based on the body weight effects seen in females 
receiving JOO mg/kg/day, the no adverse effect level (NOAEL) was 
determined to be 100 mg/kg/day of Z-1282 in this study. 

19. A Four-Week Toxicity Study of Fostomycin Trometamol 
CMONUROLl In the Dog via Capsule Administration. (Ref # 22) 

This study was conducted by 
in compliance with the FDA GLP-requirements. 

The final report was dated April 28, i994. 

Reviewer's Note: This 4-week oral dog study is a repeat of a 
similar study (# 18 reviewed above) conduct~d previously by 

. - ; -.,,~-
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Treatment Dates: 1/13/94 to 2/14/94. 

Material Tested: Fosfomycin •rrometamol; lot No. 06700-30888; 
100% active ingredient. 

Animals: Beagle dogs. At the initiation of treatment dogs were 
6-month old and mean weights were 10.3 (9.6-11.5) kg in males and 
8.7 (7.5-10.1) kg in females. 4/sex/group. 

Dose Selection: determined by sponsor (Forest Laboratories) . 

Experimental Groups: 

Group Test Material Dose Level* No.of Doqs 

I. 

II. 

III. 

IV. 

(mg/kg/day) 

Controls** 0 

Fosfomycin TrometaMol(Low) 100(53.3) 

Fosfomvc,in Trometamol IMidl 3001159.8) 

i Fosfomycin Trometamol(Hiqh) 1,000(532.6) 
* Equivalent fosfomycin content in parenthesis. 
~* gelatin capsules. 

etc! 

4 

4 

4 

4 

Procedure: The dogs were administered the dose orally, in 
gelatin capsules, daily (7 days/week) for 28-33 days 
consecutively. 

Results: 

99 

4 

4 

4 

4 

General: 
treatment 
were seen 
mg/kg/day 

All dogs survived. Clinical signs associated with drug 
c•.,nsisted of emesis and unformed/watery stools which 
primarily in males and females treated with 1,000 
(higfi dose group) and decreased over time. 

Body Weight ' Food consW11ption: Clear effects on these 
parameters were evident only in high dose males and females. 
High dose males and females exhibited mean bo'ay ·"\.reight. losses 
during the first one or two wee!'::; of treatment and gained weight 
during the remaining weeks. However, because of the initial body 
weight losses, the body weights of thes~ animals never caught up 
with the body weights of the control dogs. 

Mean food consumption values for the hig1, aose males and fen.ales 
were statistically significantly lower than concurrent control 
values. No toxicologically significant changes in body weight or 
food consumption were seen in both sexes of the mid- or the lower 
dose. 

-, I • 
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Ophthalmoscopic Examination: It was perfO?"lri~lr" at-"tel"m'i'tia"t1bn' ancl" 
revealed no effect of drug administration. 

Clinical Pathology: There were no effects on hematology or 
clinical chemistry parameters. Urinalysis performed at 
termination showed a trend towards decreased pH va~ues in high 
dose dogs. According to the investigators, this decease was not 
an unexpected result with highly acidic {pH 4.4) Fosfomycin 
Trometamol and was not considered toxicologically significant. 

organ Weights: No drug effects were noted. 

?athology: Both gross and microscopic examination revealed no 
findings which were considered to represent systemic toxic 
effects of the drug. Microscopic changes in the gall bladder 
were attributed to changes in the functional activity were seen 
in dogs from all treated groups. 

conclusions: Based on clinical ~igns (emesis, water:• stools) and 
body weight losses seen in the high dose group, the no observed 
adver.se effect level of the drug was 300 mg/kg/day. 

Toxicok'netics: Mean serum Fosfomycin Trometamol 
concentrations increased linearly with dose for both sexes of 
dogs. No differences in the mean serum Fosfcmycin Troraetamol 
concentrations were observed between day l and day 28, indicating 
constant exposure of the drug during the study period. 

20. Pharmaco-toxicoloqical Report on Z-1282. 
T11enty-six weeks toxicity in the.~ (Ref. # 23) 

This study doos net contain a GLP stat••nent. The final report 
was dated April 1982. The study (Study 8) was conducted by Zambor. 
Pharmaceiltici S.p.A. Research Laboratories, Bresse (Milano), 
ITALY, between April and November 1981. 

Materials Test~d: Z-1282 (Fosfomycin conten~s = 53 26%) and 
Calcium Fosfomycin (Fosfomycin contents= 71.13%). Z-1282 was 
administere~ in the form of extemporaneously, prepared aqueous 
solutions diluted with fresh whole milk. 

Animals: Beagle dogs ranging in age from 9 to 13 months, and 
weighing 8.4 to 14.5 kg (dd) and 6.5 to 12.4 kg (9Y). 

Dose Selection: Dose levels were selected by Zambon's 
investigators, and were based on the results of two previous 
studies, one in dog (1) and one in man (2) listed on p. 23 of the 

) report. Quoted verbatim from the report: 

"R&sults of t~e study in the dog showed that: 

. I~ 
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- Oral z- .282 I at) 100 mg/ke; 
levels of about 40 mcg/ml at 
fell to O mcg/ml at hour 6. 
was excreted in the urine. 

r:roduced -pea),.· plasma· fosfomyein 
ilou~· 2 after dosing. Levels 

At hour 24, 51% of the dose 

- oral calcium fosfomycin (atJ 200 mg/kg produced peak 
plasma fosfomycin levels of about 35 mcg/ml at hours 3-4 
after dosing. At hour 24, 27% of the dose was excreted in 
the urine. 

"Results of the study in man showed that: 

- A single oral dose of fosfomycin (at) 2 g (corresponding 
to Z-1282 50 mg/kg) produced a peak plasma fosfomycin level 
of about 20 mcg/ml at t1o•ir 2 after dosing. Computerized 
simulation of repeated oral of fosfomyc.i.n 2 g at 6 hour 
intervals showed attainment of a steady state after 4-5 
doses which produced peak plasma fosfomycin levels of about 
35 mcg/ml. 

''On the basis of these results the following dose levels 
were selected for the present study. 

- Lowest Z-1282 oral dose: 100 mg/kg/day 
This dose is capable of producing peak plasma fosfomycin 
levels comparable to those attainable in man after oral z-
1282 at 50 mg/kg t.i.d. 

- Highest Z-1282 oral dose: 1000 mg/kg/day. 
This dose ls capable of producing peak plasma fosfomycin 
levels in the dog about 3 times hiql1er than those attainable 
after 100 mg/kg/day. A higher do&e lev~l wa~ not selected 
because preliminary tests showed that chronic administration 
of Z-1282 at doses over 1000 mg/kg/day produced severe toxic 
efferts after a few days (vomiting and diarrhea with mucoid 
and blood-streaked f~css. 

- Calcium fosfomycin oral dose: 200 mg/kg/day 
This dose is capable of producing plasma fosfomycin levels 
approximating those attainable by Z-1282 at 1000 mg/~;/day." 

~ ...... ""; ...... 



) 

) 

) 

NDA 50-717 

Treatment Groups: . -- -
Group Drug Dose • No. of 

(mg/kg/day) 
Males 

A Placebo•• --- 4 

B Z-1282 J.00 (53.3) 3· 

c Z-1282 300 (159.8) 3 

D Z-1282 1,000 (532.6) 4 

E Calcium 200 4 
fosfomvcin 

• Equivalent fosfomyc1n content in parenthesis. 
•• milk 

Doqs 

Females 

4 

3 

3 

4 

4 

The drugs were administered orally once ddily, 7 days/week 
for 26 weeks. 

17 

J 

At the end of treatment, all dogs/sex/group were sacrificed 
except 2 dogs/sex of groups A, D and E which were kept under 
observation for 6 weeks after the end of treatment, and then 
sacrificed. 

Results: 

General: There was no mortality. Diarrheal episodes were 
observed in all high-dose dogs and to a lesser extent in mid-dose 
dogs. In the low-dose and calcium fosfomycin group these 
episodes only slightly exceeded those of controls. T~!ese 

episodes began on day 3 of dosing in females and after 1 week in 
males. These episodes "produced no signs of distress and did not 
affect normal food consumption." 

Body Weight: No marked changes in body weight were observed 
except for a ma.eked decrease in 1 female dog of group D and 1 
male and 1 female of group E. 

Ophthalmoscopic and EKG Examination: There were no drug-related 
effects. 

Hematology Blood ChP.mistry and Urinalysis: There were no drug­
related effects on these parameters. 

Pathology: Macro- and microscopic examination did not reveal 
differences fron. control and treated groups. 

Conclusion: "Oral admlnistration of Z-1282 at doses up to 1000 
mg/kg/day for 26 weeks was well tolerated in the dog. The 
diarrheal episod~s prevailed at doses far higher than those 
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administered to man and were dose-dependent;~·commorr -tc z·-12s2 ··and 
calcium fosfomycin, and (were) reversible." 

Bioavailability of Test Drugs: 

Z-1282: 
Plasma fosfomycin levels in 6 dogs givan Z-1282 at 100 mg/kg 
(i.e. 53 mg/kg of fosfomycin) were determined on days O, 84, and 
168 of treatment in blood samples collected 2, 4, and 24 hours 
after dosing. 

Mean plasma fosfomycin levels were 28.8 mcg/ml at hour 2 and 17.2 
mcg/ml at hour 4. 

Calcium fosfomycin: 
Plasma fosfomycin levels in 8 dogs given oral calcium fosfomycin 
at 200 mg/kg (i.e. 142 mg/kg of fosfomycin) were determined on 
days O, 84, and 168 ~f treatment in blood samples collected at 4, 
6, and 24 hours after dosing. 

Mean plasma fosfomycin levels were 17-18 mcg/ml at hour 4 and 28-
30 mcg/ml at hour 6. 

Comparative 9ioavailability: 
Fosfomycin was absorbed more readily and in amounts 2-3 times 
greater after Z-1282 than after calcium fosfomycin. 

There were no marked differences in absorption data between days 
84 and 168. 

SPECIAL TOXICOKINETIC STUDY 

21. 2-Week Oral Gavaqe Toxicokinetic study with Fostomycin 
Tromethamine in Rats. (Ref.# 24) 

Lab. Project ID: 

' s study was conducted by 
in compliance with the FDA GLP requirements. The final report 
was dated May 15, 1994. 

Study Pates: August 25, 1993 to September 8, 1993. 

Study Objective: To assess the toxicokinetics of Fosfomycin 
Tromethamine, when administered daily by oral gavage to rats fur 
at least 2 weeks. 

Methodology: There were 198 male and 196 female 
VAF/Plus rats assigned to 5 groups 

:CD BR 
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Group Dose Level* Dose No. of Animals 
(mg/kg) concentrati· 

on Male Female 
r-~lml l 

1. Control 0 0 6 6 

2 . Low 250(1JJ.2) 25 48 48 

J . Mid-!,ow 500(266.J) 50 48 48 

4 . Mid-Hiqh l,000(532.6) 100 48 48 -
5. Hiqh 2,000(1065.2) 200 48 48 

Dose Volume = 10 ml/kg 

Blood samples were coilected (cardiac puncture) immediately 
postdose and approximately 0.5, o.75, 1.5, J, 6, 8, and 12 hours 
postdose on days 1 and 15 from 3 rat.s/sex/group/intcrval in 
groups 2 thru 5 and immediately postdose only from animals in 
group 1. 

Serum samples were harvested and shipped overnight to Sponsor 
(Forest Lab.) for analysis of Fosfomycin Tromethamine. Animals 
were sacrificed and discarded without necropsy after blood 
collection. Fosfomycin serum concentrations were determined by a 
validated gas chromatography method using r.itrogen-phosphorus 
detection (NPD). Sensitivity of the analytical method was less 
than 1 µg/ml. 

Mean drug serum concentrations versus time curves were 
constructed for each dose and sex to obtain the followjng 
toxicokinetic parameters: time for maximum drug concentrations, 
T..,., maximum drug concentration, c ... , area under the curve, AUC 
and elimination half-life, t 1n. 

Results: 

General; All animals survived. There were no clear differences 
in body weight, food consumption or clinical signs in drug­
treated animals compared with the controls. 

Togicokinetics:. Report TK/3700/0001 dated April 18, 1994 
submitted by f"orest Laboratories, Inc. [NOA volun1e 20, p~ 5-03229 
to 03259) 

- No differences were observed for TN•' CN• and AUC between 
male and female r.ats. 

- CN• values in male and female rats increased linearly with 
increasing doses, from 250 to 2000 mg/kg/day. No apparent 
differences were observed for thQ fosfomycin serum 
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concent~ations. Day 15 cN, values werEr~igher·than Day 1 
c., values at 500, 1000 ar.d 2000 mg/kg/day dose levels. 

- The overall mean ± SD values for T.,., for male and fer,cale 
rats were 1.3 ± 0.60 hours. 

- AUC0•12 values increased linearly with dose after single 
dose (day 1) and at steady-state (day 15). 

20 

- Th~ t 112 for fosfomycin in male rats were generally shorter 
compared to female rats at 250 and 500 mg/kg/day doses; 
whereas, at the 1000 mg/kg/day dose, the t 112 values were 
similar, approximately 2.5 hours. The t 112 values showed 
non-linear elimination at the highest dose level, with t 112 
values for female rats ranging fr?m hr and for 
male rats ranging from hour. 

l'.EPROOUCTION STUDIES: 

22. Fertility study of Oral Z-1282 in the Rat: Ret. # 25 

This study does not contain a GLP statement. ThP final report 
was dated 1982. The study (Expt. No. TR 36) \1as conducted by 
Zambon Pharmaceutici S.p.~. Research Laborato'-ies, Bresso 
(Milano), ITALY, between March -June 1981. 

Material Tested: Z-1282, batch No.8 

AD..inl~ CD (SD) BR rats 

No. of Animals: 96 Females (24 per dosage group) 
96 Males (24 per dosage group) 

Method. frequency and Duration of Treatment: oral (by intubation) 
once daily. 

Males (FO generation) daily for at least 63 before 
mating, during the mating period and then until 
necropsy. 

F~males (FO generation) daily for at least 14 days 
before mating, during the mating period and then during· 
gestation period until 7th day post-coitus. 

Mating Period: maximum of 14 d'ys. 

Groups: 
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Group Z-1282* 
lln.g/kg/dayl 

Volume Concentration of 
(ml/kg/davl Z-1282 (mg/mll 

A. Control 
B Low-dose 
C. Mid-dose 
D. f{igh-dose 

0 
250(133.2) 
500(266.3) 

1000(532.3) 

10 
10 
10 
10 

0 
25 
50 

lOU 

* Equivalent fosfomycin content in parenthesis. 

21 

Necropsy: On the 21st day of gestation, the femal€S were killed 
and maternal organs checked, the uteri were removl!d and findings 
were recorded as listed below: 

- number of implantation sites (Salewski's method) 
- number of dead fetuses; 
- number of early resorptions; 
- number of late resorptions; 
- number of viable fetuses; 
- individual fetal weight; 
and va. : ous indices obta i.ned from the above numbers. 

Results: 

F-0 Generation: 

'.here was no mortality 

- soft feces and dilated stomachs were observed in all 
treated group males. 

- Body weight was unaffected by treatment. 

- slight reduction of food intake in the males of the 
treated groups. 

-
- No alterations we~e or5erved during necropsies at term. 

Reproductive Performance: The fertility, the mating and the 
gestation indices of FO were all in the normality range. 

Observations on "litter of Fl Generation: 

Implantatton Sites: These were similar in control and treated 
groups. 

Viable Fetuses: Litter size of all grouos were within the normal 
limits. 

Dead Fetuses: One dead fetus was found in the high-dose (1000 
mg/kg/day) grocp. 
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Resorptions: The individual and mean group values were within 
the normal range. 

Post-implantJtion losses: The individual v3lues of these losses 
were very low, only one low-dose female and one mid-dose female 
had values L~gher than 20% 

I)~·•,, Weights of Viable Fetuses: The indivic:lual and mean group 
v ~ were within range in all groups. 

Exte~nal Examination: One fetus belonging to a low-dose litter 
(B7/3) had a major malformation (ANURIA). According to the 
investigators, "this phenomenon cannot be related to the 
administration of the drug, because it was found only in one 
fetus. 

22 

Visceral Examination: [Wilson technic performed only on control 
and high-dose 'Jroups] "No fetus with appreciable alterations was 
observed." 

Skeletal Examination: The fetus with ANURIA was observed for 
skeletal exe~ination. 

One skeleton of the litter B4/1 showed wavy ribs (minor anomalyj. 

Some "Variations'' either in treated or control groups were 
sporadically observed. ''These differences in the pattern of 
ossification, likely, represent no more than transient 
retardation of the osteogenesis and are common findings in the 
skeletal examination of rats.'' 

23. Fertility and General Reproduction Study of Fosfomycin 
Tromethamine administered orally via Gavage to :CD BR VAF 
Plus Rats (Segment I Evaluation). Ref.# 26 

This study was conducted by 

requirements. 
in compliance with the FDA GLP 

The final report was dated April 6, 1994. 

Material Tested: Fosfomycin Trometamol; Lot # 06700/30888. 

Test Article Preparation: Solutions of Fcsfomycin Trometamol 
were prepared daily at concentrations of o, 25, .50 and .100 mg/ml, 
such th~t dosages of O(vehicle), 250, 500 and 1000 mg/kg/daJ, 
respectively were administered at a volume of 10 ml/kg. 

Animals: :co BR VAF/Plus, 6 weeks old males, and 9 weeks old 
females. 30 rats per dose group. 

Dose Selection: By the Sponsor. 

Dose Groups: 



) 

) 

) 

NDA 50-717 23 

GJ;:OU};l Dose* No. of Rats Rat Numbers 
{mgLkgLda:tl ger sex Males Female 

I (vehicle) 30 951)1-9530 9621-9650 
II 250 (133. 2) 30 9531-9560 9651-9680 
III 500 (266.3) 30 9561-9590 9681-9710 
IV 1,000 (532.6) 30 9591-9b20 9711-9740 

* Equivalent fosfomycin content in parenthesis. 

Treatment: Rats were dosed orally (via gavage) once daily 
according to the following schedule: 

FO Males: 70 days prior to mating, throughout the 21-day 
mating period and up to the day before their scheduled 
sacrifice. 

FO Females: 15 days prior to mating, throughout 21-day 
mating period and dosing continued until the day before 
scheduled sacrifice on: 

(1) - Day 20 of presumed gestation (rats assigned to 
Caesarian section)- 35 to 48 daily dosages; 

(2) - Day 25 of presumed gestation (rats assigned to 
natural delivery that did not deliver a litter) - 40 to 
61 daily dosages; 

(3) - Day 21 of lactation (rats that delivered litters) 
- 56 to 72 daily dosages. 

Fl generation: Although the Fl generation pups were 
possibly exposed to the test article in utero during 
gustation or via maternal milk during the postpartum period, 
th~ offspring were not directly administered the test 
article. -

Gross Necro~ 

FO males were sacrificed after the completion of mating 
period (21 days) 

Fe.Females (Caesarian sectioning): These were sacrificed on 
day 20 of presumed gestation; they were evaluated for 
corpora lutea, the no. and distribution of implantation 
sites, and early or late resorption. 

Each fetus was removed from the uterus; one-half of the 
fetuses in each litter were fixed ir Bouin's solution and 
one-half in alcohol for future eval~ation. [malformations] 
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FO Females (natural delivery) 

Those which did not deliver litters: were killed on day 
25 of presumed gestation. 

Those which delivered: On day 7 postpartum - all 
litters with 9 or more pups were culled to 8 
pups/litter- 4 pups/sex/litter- these constituted F-1 
generation pups. 

Results: 

FO Generation Male Rats: All males rats survived. Soft and 
liquid feces occurred in 3, 3 and 2 rats in the 250, 500 and 1000 
mg/kg/day dos<)ge groups. On necropsy one lcw-dose group rat had 
a spermatocele; this was not considered treatment-related. 
[Testes were no~ examined microscopically.) 

The mating and ft>rtility parameters (days in cohabitation, 
fertility index) were unaffected by the test article. 

FO Generation Female Rats: 

A. 

B. 

Mortality and Clinical Observation: No female rats died 
before scheduled sacrifice and no gross necropsy lesions 
occurred. Soft and liquid feces occurred in statistically 
significant (PS0.01) number of rats given 500 and 1000 
mg/kg/day dosages. 

Body weights: Premating: At premating, body weight 
gains were statistically significant (PS0.05 to PS0.01) in 
all groups administered the test article for days 1 to S of 
the dosage period and in the 1000 mg/kg/day dosage for days 
1 to 15. All groups administered the test article had 
increased weights compared to the controls. 

Gestatio~: Average body weight gains and body weights did 
not dif:er significantly among the groups for the entire 
'Jestaticm-period (days o to day 20 of gestation). The 
averag~ weight of the rats in the groups administered the 
test article continued tu be higher than the control group 
averag~'s. 

Lactat:J.on: Durir1g lactation, average bod)• weight gains were 
signii:"icantly increased (P$0.05 to P$0.0l) on days 7 to 14 
of lactation for all groups administered the test article. 
Aver;.:ge body weights were statistically s.ignif icantly 
cha11ged (P:;o. 01) in <ill dosage groups on day 14 of lactatior. 
and i.;1 the 1000 mg/kg/day dosage group on days 1 and 21 of 
lactation. These increas;s were probably more related to 
the normal variation dnring lactation and not related to 
te•.;t article. 
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c. Food Consu;pption: Prematinq: Absolute (g/day) feed 
consumption values premating were statistica~~y 
significantly (PS0.05) reduced in the 250 and 500 mg/kg/day 
dose groups for days 8 to 15 of dosage. Relative (g/kg/day) 
feed consumption values were statistically significantly 
reduced (PS0.05) in the 250 and 1000 mg/kg/day groups for 
days 1 to s of the dosage period. 

D. 

Gestation: During gestation, absolute and relative feed 
consumption values were generally increa·sed for all 
intervals compared to the controls. Significant increases 
(PS0.05 to PS0.01) in absolute feed consumption occurred in 
all dosage groups on days 7 to 14 and o to 20 of gestation, 
in the 500 and 1000 mg/kg/day groups on days 14 to 20, and 
the 500 mg/kg/day group on days o to 7 of the gestation. 
Relative feed consumption values were statistically 
significantly increased (PS0.01) for the 250 and 1000 
mg/kg/day dosage groups on days 7 to 14 of gestation. These 
increases were related to the increased body weights in 
these groups. 

~actation: During lactation, absolute and relative feed 
consumption values were comparable among the dosage groups 
for all intervals evaluated. 

Estrous cycling, Mating and Fertility: (see Tabla C-15 of 
the Report] 

Dosages of test article as high as 1000 mg/kg/day did not 
affect estrous cycling or any mating and fertility 
parameters. 

E. Cae!'arean-Sectioning, Litter Obse.rvations and Fetal Gross 
External AJteration: (see Tables c-16 and C-17 of the 
Report] 

Each dosage group had 12 to 15 litters available for 
eval1iation. 

Adminlstra""tion of dosages as high as 1000 mg/kg/day did not 
affect any parameter evaluated at Caesarean-sectioning. The 
litter averages for corpora lutea, implantation, litter 
sizes, live fetPses, early and late resorptions, percent 
live male fetuses, live fetal body weights,·number·of dams 
with any resorptions and percent resorbed conceptuses per 
litter Here comparable among the four dosage groups and did 
not significantly differ. 

No gr0::;s external fetal alterations occurred. All fetuses 
appeared normal. 
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F. Natural Delivery and Litter Observations: (Tables C-18 to c-
21) . 

Pregnancy occur::-ed in 12 to 15 of the rats in each dosage 
group assigned to natural delivery. All pregnant rats 
delivered a litter. -

Evaluation of natural delivery and litter data did not 
reveal any adverse effects of dosages of the test article as 
high as 1000 mg/kg/day. There were no biologically 
important differences am?ng the dosage groups in the 
durations of gestation, numbers of dams with stillborn pups, 
the number of dams with live-born pups per number of 
pregnant rats. number of live-born pups, stillborn pups, pup 
body weights, percent male pups, viability and lactation 
indices or the numbers uf litters with pup deaths. 

The incidence of clinical and necropsy observa:ions in the 
pups ~as comparable among the groups. 

~onclusions: Fosfomycin Trometamol at doses as high as 1000 
mg/kg/day did not affect any reproductive parameters in the male 
or female rats of this study. 

24. Teratogenesis Study in the Rat with ~-1282 Administered by 
oral Route. Ref. # 27 Expt. No. TR 28 

This study does not contain a GLP statement. The final report 
was dated May 1982. The study (Expt. No. TR 28) was ccnducted by 
Zambon Pharmaceutici S.p.A. Fesearch Laboratories, Bresse 
(Milano), ITALY, between March -June 1980. 

Study Dates: Start of mating: Ma~ch 18, 1980 
start of treatment: March 24, 1980 
Start of FO delivery: May 8, 1980 

Materia! Tested: Z-1282, batch No.6 was dissolved in distilled 
water to provide concentrations of 25-, 50- and 100 mg/ml for the 
dosages of 250, 500 and 1000 mg/kg/day in a volume of 10 
ml/kg/day which was constant for all dose groups. 

Animals~ CD (SD) BR rats; 25 females/dosage group 

Group 1: 
Group 2: 
Group 3: 
Group 4: 

vehicle 
250 (133.2) mg/kg/day of 7.-1282 
500 (266.3) mg/kg/day of Z-1282 
1000 (532.6) mg/kg/day of Z-1282 

[Equivalent fosfomycin content in parenthesis.] 
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Method. Freguency and Duration of Treatme .. c: Oral (by intubation) 
once daily from 6th to 15th day of gestation.(mating/sperm 
positive day = day O) 

Experimental: At the end of gestation period cJ.!i pregnant females·: 
were sacrificed and their fetuses were examined. The remaining 
females were allowed to deliver and the ·Fl- generation -1.1 ·s checked 
until weaning. 

Necropsy: on the morning of day 21 of gestation, 15 females/group 
were sacrificed and their fetuses were' evaluated for ' 
teratogenesis. 

Observations on_ the Fetuses: 

External Examination: All fetuses were examined for 
deviation of their external appearance. 

Visceral Fxamination: One-third of the viable fetuses were 
fixed in Bouin's solution for subsequent sectioning by 
Wilson's technic. 

Skeletal Examination: The remaining fetuses were fixed in 
96% ethanol and then sta).ned by Alizarine Red s. 

Observations on Litters After Spontaneous Delivery: 

The remaining females, which were not sacrificed on gestation day 
21 were allowed to deliver. The pups were observed up from birth 
to day 21 (weaned). After weaning the pups were sacrificed. 

Results: 

Maternal: There was no mortality. The mean body weight gain in 
drug-treated females was similar to that in the controls. There 
were no differences in food ~onsumptiori between the drug-treated 
groups in the first and thjrd week of gestation. During the 
second week (organogenesis phase) there was a moderate and dose­
related reduction in food intake. This reduction was 
statistically stgnif icant. 

Group mean values for implantation sites (ranged from 
' were similar for all experimental groups ~nd were in the 

range of n0rmal variability. 

o~servations on Fetuses: 

- The mean number of viable fetuses were within the normal 
range, no dead fetuses were observed at the Caesarian 
section. 

. - - ... -
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- A low incidence of resorptions was observed in all groups, 
the number of resorptions per litter was always in the 
normal range (less than 1.0). 

- The mean group values of the viable fetuses body weight 
were similar in all experimental groups. 

A slight reduction in mean fetal body weights in the low­
dose group was due to the presence of a litter B-6 that 
presented a considerably lower body weight. 

External Examination: No fetus with major malformation was 
observed at the examination, four fetuses belonging to the 
litter D-6 exhibited poor viability. (these pups had lower 
body weights also; see above] 

Viscer~l Examination: No major malformation was observed 
during visceral examination. 

Some minimal modifications, likely happened by chance, were 
observed in the fetuses of low-dose group. 

Skeletal Examination: The major part of the 
"modifications (classified as Variations)'' observed during 
the examination of skeletal structures was delay in t~e 
ossification of the skeletal districts (sic). According to 
the investigators, "this phenomenon was prese1·t either in 
treated or control groups with various incidence. These 
differences in the pattern of ossific~tion, likely, 
represent a transient delay of osteogenesis and are common 
findings in the skeleton of rat fetuses." 

Wavy ribs, observed in 4 fetuses of the low dose group, were 
the only modifications classified as anomalies. 

No malformation was found during the checY. of skeletons. 
The incidence of skeletons unaffected by abnormalities was 
similar i~ all groups and ranged within 81.2% and 89.J\. 

Observations on Fl Generation: 
between ~he treated and control 
obtained from Fl generation. 

No substantial differences 
groups was observed in data 

25. Developmental Toxicity (Embryo-fetal toxicity and 
teratogenic potential! Stud:t.....Q_f Fosfomycin Trometamol 
Administered orally via Gavage to Crl:CD BR VAF/plus 
Presumed Pregnant Rats. Ref. I 28 

This study was conducted by 
in compliance with the FDA GLP 

requicemePts. The final report was dated January 17, 1994. 
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Study Oates: Day o of Presumed Gestation 
Dosage Period (day 6 thru 15) 
Caesarian Section (day 20) 

8/18-2J/93 
8/24-9/7/93 
9/7-12/93 

Material Tested: Fosfomycin Trometamol; Lot 06700/30888 

29 

Test Article Preparation: Solutions of Fosfomycin._Trometamol 
were prepared daily at concentrations of o, 25, 50 andl.00 mg/ml, 
such that dosages of O(vehicle), 250, 500 and 1.000 Mg/kg/day, 
respectively were administered at a volume of 10 ml/kg. 

Ar.imals: :CD BR VAF/Plus; rats were mated in· 
25 presumed pregnant/dose group. 

Qose Selection: By the Spons •r. 

Qose Groups: 

Group Dose* No. of Rats Rat Numbers 
(mg/kg/day) Female Rats Pregnant Females 

I (vehicle) 25 
II 250 (.133.2) 25 
III 500 (266.3) 25 
IV 1,000 (512.6) 25 

• Equivalent fosfornycin content in parenthesis. 

Treatment: Rats were dosed orally (via gavage) once daily from 
day 6 thru day 15 of pregnancy. 

Gross Necropsy: All rats were sacrificed on day 20. The 
number of corpora lutea in each ovary were recorded. The uterus 
of each rat was examined for pregnancy, number of implantation~, 
live and dead fetuses and early and late resorptions were 
recorded. 

Examination of Fetuses for Terata: Approximately one-half of the 
fetuses in each litter were examined for soft tissue alterations 
by Wilson's sectioning technique. The remaining fetuses in each 
litter were ~viscerated, cleared, stained with alizarin red and 
examined for skeletal alterations. 

Results: 

A. Mortality. Clinical and Necropsy Observations: All rats 
survived until scheduled sacrifice. One high dose group rat 
was apparently injured on or after day 15 of gestation; the 
litter in this rat was essentially normal, with the 
exception that fetal body weights were slightly reduced. 



) 

NDA 50-717 30 

B. Maternal Body Weights 3nd Body Weight Changes: Transient, 
statistically significant (PS0.01) increases in maternal 
body weight gains occurred in all drug-treated groups on­
days 6 to 9 of gestation. Average body weight changes were 
in drug-treated groups were comparable to those in the 
control group. Average body weights on day 16 of gestation 
(1 day post-treatment) in drug-treated groups were within 
2.2% of the control group values. 

c. 

D. 

During the post-dosage period (days 16 to 20 of gestation), 
body weight gains were reduced (P>0.05) in all drug-treated 
groups and significantly reduced (Ps0.05) in the high-dose 
(1000 mg/kg/day) group to 94.3%, 91.6% and 76.4% of the 
control group value. The high dose group value was 
considare11 biologically important, because the difference 
from the control group •1alue was more than 10%. 

This decrease in high dose group was due to one high-dose 
dam having a litter of only one early resorption and one 
high-dose dam being injured. When the values for these dams 
we~e excluded from the analyses of body ~eight data, the 
significant increases (PS0.05 to Ps0.01) in body weight 
gains remained present in the groups given the test article; 
and the reduction in body weight gain in the 1000 mg/kg/day 
dose group during the post-dosage perjod was less severe 
(85.9% of the control group value), but remained 
biologically important. Average body weights in the three 
groups given the test article were within 1% of the control 
group value on day 20 of gestation. 

Absolute Cg/day) and Relative Cg/kg/dayl Feed Consumption 
Values: These generally followed the trend in body weight 
and body weight gains. 

Caesarean-Sectioning and Litter Observations: There were 
21(84.0%), 23(92.0%), 18(72.0%) and 22(88.0%) pregnant rats 
Caesarian_sectioned on day 20 of gestation in the 
O(Vehicle), 250, 500 and 1000 mg/kg/day dosage groups, 
respectively. 

No Caesarean-sectioning or litter parameters were affected 
by administration of the test article to the dams at dosages 
as high as 1000 mg/kg/day. The litter averages for corpora 
lutea, implantations, litter sizes, live fetuses, early and 
late resorptions, fetal body weights, and the percentage of 
male fetuses (sex ratio) were comparable among the four(all) 
dosage groups and did not differ significantly. 

) E. Fetal Altecations: [Table 9 to 13 of the Report) 

Fetal alterations we~e defined by the investigators as: 
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1) malformations (irreversible changes that occur at 
low incidence in this species and strdin); 

2) variations (~ommon findings in this species and 
strain and reversible delays of accelerations in 
development) . 

31 

No. Examined 
Test Article lmg/kg/dayl 
250 500 1000 

No. of litters 

No. of Live Fetuses 

No. ~xamined for: 
Soft tissue alterations 
Skeletal alterations 

21 23 

294 339 

144 163 
150 176 

18 

263 

128 
135 

21 

304 

147 
157 

The 1000 mg/kg/day dose group had significant increases 
(PS0.05 to P$0.0l) in the number of litters, the number of 
fetuses and the percent fetuses per litter with an 
alteration. These observations reflected increases in the 
incidences of skeletal variations (reversible delays in 
development) in this dosage group [significantly increased 
(PS0.05 to P$0.0l) numbers of litters had delayed 
ossification of the sternum and pelvis and reduced average 
numbers of ossified metatarsals]. 

Exclusion of the values for the litter of high dose dam 
, ~hich was injured and had persistent weight loss 

and severely reduced food consumption after day 15 of 
gestation, identified that the statistical significance of 
these parameters principally reflect the values for this 
litter. 

After exclusion of the values for this litter, the percent 
of fetuses with any alteration per litter, the litter and 
fetal inc1dences for incompletely and not ossified 
sternebrae, the fetal incidences for incompletely and not 
ossified pubes and ischia and not ossified pubes and for 
incompletely ossified ischia alone as well as for ossified 
numbers of metatarsals were no longer significant (P>0.05), 
and these values were within the ranges observed 
historically at the Test Facility 

All other fetal gross external or skeletal alterations in 
the 1000 mg/kg/day dose group and all fetal gross external 
or skeletal malformations and variations in the 250 and 500 
mg/kg/day dose groups were also considered by the 
investigators unrelated to the test article because the 
values were neither statistically significant nor dose­
dependent. 
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All alterations in the fetuses in this study are described 
below: 

E.1. Fetal Gross External Alterations (Summary Table 10) 

One 250 mg/kg/day dose group fetus (10426-2) had a 
hemorrhagic area on the back. 

E.2. Fetal Soft Tissue Alterations (Summary Table 11) 

No soft tissue alterations occurred in any fetus. 

E.J. Fetal Skeletal Tissue Alterations (Summary Table 12 & l.l) 
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Malformations: The 1st and 4th of the seven lumbar 
vertebrae were left and right hemivertebra, respectively, in 
250 mg/kg/day (low-dose) group fetus ; this fetus 
also had absent, unilateral, bifid or asymmetric 
ossification of the centrum of the 2nd, 5th, 13th or 14th 
thoracic verteb~a and 5th lumbar vertebra, as well as a 
variation in sternal ossification (incomplete ossification 
of the 1st sternal center). 

Variations: All skeletal variations were reversible delays 
in fetal ossification. The fetal and litter incidences of 
delayed ossification in the sternebrae and pelvis were 
significantly increased (PS0.01), and the litter average for 
ossified metatarsal bones were significantly reduced 
(PS0.05) in the lOOO mg/kg/day dose group, as compared to 
the control group values. 

Conclusions !Investigators•): The developmental no-observable­
adverse-effect level for the test article is 1000 mg/kg/day. 

26. Teratogenesis Study in Rabbit with tbe Test Ar~icle Z-1282 
Administer_J'd by oral Route: Ref. I 29 

This study does not contain a GLP statement. The final 
report was da~ed May 1982. The study (Expt. No. TR 37) was 
conducted by zambon Pharmaceutic! s.p.A. Research 
Laboratories, Bresso (Milano), ITAL\', between April -June 
1981. 

Study Dates: Start of 1.nating: 
start of treatment: 
End of Killing: 

April 16, 1981 
April 22, 1981 
June 18, 1981 

Material Tested: Z-1282, batch No.8 was dissolvetl in di~~~lled 
water to provide concentrations of 100-, 200- and 400 mg/ml for 
the dosages of 100, 200, and 400 mg/kg/day in a volume of l 
ml/kg/day which was constant for all dose groups. 
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Animals: New Ze~land White rabbits; 10 presumed p=egnant 
rabbits/group. The females were mated in the 
investigator's lab. (Sperm positive day = day 0) 

Qose Selection: Preliminary teratogenic studies with Z-1282 at 
oral doses of 188, 375, 938, 1875 mg/kg/day in-the rabbit showed 
that signs of maternal toxicity began to show at 375 mg/kg/day 
dose level. Therefore, 400- was chosen as the maximum dose and 
100 mg/kg/d<ly (2x higher tha~ the daily clinical dose in h~mans). 

Dose Levels: Group A: Vehicle (distilled water) 

Treatment: 

Necropsy: 

Group B: 100 (53.3) mg/kg/day of Z-1282 
Group c: 200 (106.3) mg/kg/day of Z-1282 
Group D: 400 (213.0) mg/kg/day of Z-1282 

(Equivalent fosfomycin content in parenthesis.] 

All rabbits were dosed orally by gavage, once 
daily from day 6th to d~y 13th of gestation. 

On day 28 of gestation, 
dislocation of cervical 
killed by 

the does were killed by 
vertebrae. All fetuses were 

injection. 

) Results: 

) 

OBSERVATION ON DAMS: 

Mortality: 

six females died during the study, but death not related to 
treatment. 

Group 

A 

B 

D 

Dose Level 
(mg/kg/lli!yl 

0 

100 

400 

Anim.~l No Day of death 
(gestation day! 

4th (prior to treatment) 

16th (miointubation) 
5th (prior to treatment) 

8th (misintubation) 
22nd necropsy-Negative 
12th '' '' 

Clinical Signs: Soft feces were observed sporadically in all 
drug treated and control male~. 

Body Weight: A moderate •eduction in body weight occurred in all 
treated ani~als during the first period of treatment (day 6 to 9 
of gestation) . 
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~ropsies of Dams at Term: There were· 
clearly related to treatment. Purulent 
to misintubation in a mid-dose dam 
excluded from the computing data. 

J4 

no changes which could be 
pneumonia was likely due 

This animal was 

Fertility: The fertility indices for all experimental groups 
(71%-80%) were in the normal range. 

Resorptions. Post-Implantation Losses: The administration of z-
1282 gave rise to an increase in the mean number of resorptions 
per litter; this phenomenon was more marked only in the mid-dose 
group(. The post-implantation loss d.'.d not show any significant 
difference between the drug-treatea and control groups even if 
mean percent values of treated groups was slightly out of the 
normal range observed in the rabbit. 

Implantation Sites: Group mean values of implantation sites were 
in the normal range. 

Abortions: One low-dose female aborted during the study. 

OBSERVATIONS ON FETUSES: 

) Viable Fetuses: The mean number of viable fetuses was slightly 
higher in mid-dose group (200 mg/kg/day) and in high-dose group 
(400 mg/kg/day). This phenomenon was related to the higher 
number of implantation sites in these groups. 

) 

Dead Fetuses: seven dead fetuses were distributed in all 
exprrimental groups with low incidence. 

Body Weight of Viable Fetuses: The mean body weight showed a 
reduction (between 5 and 8%) in all treate0 groups. However, the 
decrease was very low, not dose-related, no~ significant and was 
not considered to be of biological importance. 

External Examination: At the necropsy 2 fetuses (both belonging 
to a litter of iow-dose group) with external minor anomali~s 
(abnormal flexure of forelimbs). This was considered to be 
spontaneous change because of its low incidence. 

yjsceral Examination: No fetus with visceral ariomalTes. 

Skeletal Examination_:_ One fetus with "malformation" 
the fetus, belonging to the litter of mid-dose 
irregular ossification of one thora·•ic vertebra. 

was found: 
showed 

Either in treated or contr0l group grou~s ahd ~ith a similar 
incidence were also observed some skeletal ''modifications 
classified as minor anomalies and variations"; these differences 
in the pattern of ossification, likely, represent no more than 
transient retardation of osteogenesis and according to the 

.-

- - -· -• . 
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investigators were common findings in th~ skeletal examination of 
rabbit fetuses. 

27. Developmental Toxicity !Embryo-fetal toxicity and 
teratogenic potential! ~tudy of Fosfomycin Trometamol 
Administered Orally via stomach tube to New Zealand Rabbits. 

Ref. # 30 

This study was conducted by 
in compliance with the FDA GLP 

requirements. The final report was dated January 17, 1994. 

Study Dates: Arrival Date of Rabbit5: 
Dosage Period (day 6 tnru 18) 
Caesarian Section (day 29) 

8/13/93 
8/15-30/93 
9/7-10/93 

Material Tested: Fosfomycin Trometamol; Lot 06700/30888 

Test Article Preparation: Solutions of Fosfomycin Trometamol 
were prepared da1ly at concentrations of o, 25, SO and 100 mg/~l, 
such that dosages of O(vehicle), 250, soo and 1000 mg/kg/day, 
respectively were administered at a volume of lO ml/kg. 

Animals: New Zealand White rabbits; 20 pregnant/group 

Dose Selection: By the Sponsor. 

Dose Groups: 

Group Dose* 

I 
II 
III 
IV 

(mg/kg/day) 

(vehicle) 
250 (133.2) 
500 l266.3) 
1,000 (532.6) 

No. of 
Female Rabbits 

20 
20 
20 
20 

Rabbit Numbers 
Pregnant Females 

* Equivalent fosfomycin content in parenthesis. 

Treatment: Rabbits were dosed orally (via stomach tube) once 
daily from day 6 thru day 18 of pregnancy. 

Gross Necro.2_~ . .:.. 

All survi•;ing rabbits were sacrificed on day 29 of presumed 
gestation and necropsied. The number of corpora lutea in each 
ovary was rec0rded. The uterus was excised and examined for 
pregnancy, number and distribution of implantations, early and 
late resorptions and live and dead fetuses. Each fetus was 
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weighed, sexed and examined for gross external, soft tissue ar.d 
skeletal alterations. 

Results: 

A. Mortality, Clinical and r~~ropsy observations: 

Mortality: Two mid-dose (500 mg/kg/day) group females 
were found dead on day 26 of gestation. 

These deaths wer~ drug-related because these females had 
reduced body weight and reduced food consumption. 

Doe The litter consisted of 8 fetuses and 2 late 
resorptions; the fetuses appeared normal for their 
developmental age. 

Doe t'he litter consisted of 2 fetuses that 
appeared normal for their developmental age. 

Aborti.:ms: Abortions occurred in O, 4(20%), 7(36.8%) and 
9(47.4%) pregnant does in the vehicle, 250, 5CO and 1000 
mg/kg/day dose groups. One control group doe and one high 
dose group doe delivered on day 29 of gestation. 
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The deaths, abortions and premature delivery were considered 
as secondary effects cf the test article's antibiotic action 
on the ga~tro-intestinal system. 

Clinical & Necropsy Observations: Clinical observations 
attributable to the antibiotic activity included absent/no 
feces, dried feces, soft or liquid feces in drug-treated 
groups. 

B&C. Maternal Body Weights and Feed Consumption: Persistent, 
significant reductions (PS0.05 to PS0.01) in maternal body 
weights occurred in all drug-treated groups beginning on 
days 14-15 of gestation. These reductions were preceded by 
reduced food consumption. 

D. Caesarean-Sectioning and Litter Observations: 

Caesarian-section cbservation were based on 19, 16, 10 and 9 
pregnant does on day 29 of gestation in the four groups, 
respectively. 

Groups given 250 mg/kg/day and higher doses of Fosfomycin 
Trometamol had significant increases (PS0.05 to PS0.01) in 
the litter averages for early resorptions and in the numbers 
of does with any resorption; these dosage groups ulso had 
significantly reduced (PS0.01) fetal body weights. The 500 
and 1000 mg/kg/day dose groups had increased litter averages 
for the total number of resorptions (PS0.05 to PS0.01) and 
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the percentage of resorbed conceptuses (PS0.01). These 
effects of the test article did not significantly affect 
live litter sizes, although the average number of live 
fetuses tended to be reduced in the high dose group. 
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All other Caesarean-sectioning parameters were unaffected by 
the test article. The significant increase (PS0.05) in the 
average number of implantations in the mid-dose group was 
considered unrelated to the test article because the value 
was not dose-dependent. 

E. Fetal Alterations: 

Signiticant ircreases (PS0.05 to PS0.01) in the number of 
fetuses with any alteration observed and the percentage of 
fetuses with any alteration per litter occurred only in the 
high-dose 1000 mg/kg/day group. These observations were 
based on the reduced number of fetuses available for 
examin~tion in the 1000 mg/kg/day dose group (51 fetuses), 
compared with the control group number (142 fetuses). 

High dose group fetal incidences (P~0.05 to PS0.01) included 
short snout, micrognathia, an internasal ossification site, 
short nasal-frontal suture, large parietal suture, short 
mandibles, large posterior fontanelle, and angulated hyoid­
alae. 

The investigator states, "These observations were considered 
unrelated to the test article because litter incidences were 
not significant, observations generally occurred in fetuses 
from only one high dose litter and the value for increased 
skeletal variation, such as internasal ossification site, 
fell within the ranges observed historically at the Test 
Facility." 

Conclusions: 

The maternal no-ouservable-adverse-effect-level (NOAEL) for 
Fosfomycin Trometamol is less than 250 mg/kg/day. The 250, 
500 and 1000 mg/kg/day dosages caused abortions, reduced 
body weight and food consumption; the 500 mg/kg/day dosage 
also caused 2 deaths, and the 1000 mg/kg/day also caused one 
premature c2livery. 

Revi~ver•s Note: The fetal NOAEL for Fosfomycin Trometamol 
could not be determined from this study. 

28. Perinatal and Postnatal Toxicity Study in Rats with Test 
Article Z-1282: Ref. # 31 Expt. No. TR 32 

This study does not contain a GL' statement. The final report 
was dated May 1982. The study (Expt. No. TR 32) was conducted by 
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Zambon Pharmaceutic~ S.p.A. Research Laboratories, Bresse 
(Milano), ITALY, between Septem~er 1980 to March 1981 

Study Dates: 

Start of mating [FO): 
Start of treatment [FO): 
Start of mating (Fl): 
End of necropsies [F2): 

September 3, 1980 
September 19, 1980 
January 18, 1981 
March 23, 1981 

Material Tested: Z-1282, batch No.7 was dissolved in distilled 
water to provide concentrations of 25-, 50- and 100 mg/ml for the 
dosages of 250, sc~ and 1000 mg/kg/day in a volume of 10 
ml/kg/day which was constant for all dose groups. 

Animals: CD (SD) BR rats; FO g~neration: 20 females/dosage group 

Groups: Group A: vehicle 
Group B: 250 (133.2) mg/kg/day of Z-1282 
Group C: 500 (266.3) mg/kg/day of Z-1282 
Group D: 1000 (532.6) mg/kg/day of Z-1282 
[Equivalent fosfomycin content in parenthesis.) 

Method. Frequency and Duration of Treatment: Oral {by intubation) 
once daily from 15th postcoitum day to 21st day postpartum. FO 
generation only. 

Experimental Design/Methodology: 
allowed to deliver pups [Fl). 

FO generation females were 

Fl generation rats were checked for morphological, behavioral and 
reproductive development; Fl were mated; F2 generation rats were 
observed for morphological develooment until weaning. 

Fl Generation: During their first JO days of life all Fl 
generation pups were subjected ~o morphological and behavioral 
tests. -
On day 30th post-partum 440 Fl generation pups (55 males and 55 
females per experimental group) were allocated to the following 
subgroups: 

SUBGROUP 1: 
SUBGROUP 2 :. 
SUBGROUP 3: 

15 males per experimental group; 
25 males and 25 females per experimental group; 
15 males and 30 females per experimental group. 

The remaining 138 pu)s were sacrificed on day 30 post-partum 
and were necropsied. 

Observations on Fl Generation: 

All Fl pups tr.ey were observed for: 
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1. Litter size and viability: 
2. Culling: on postpartu~ day 1, litters were reduced 

(maximum of tO (5/sex) pups); 
J. Body weight: Postpartum days 1, 4, 21, and JO. 

4. Pinnae detachment: by postpartum day 4. 
5. Eye opening: by postpartum day 14. 
6. Righting on s~rface: postpartum day 2. 
7. Auditory startle reflex: postpartum day 15. 
8. Postural adjustmgnt: postpartum day 18. 

Subgroup l: (15 young male rats) These were subjected to: •.. 
1. 
2. 
J. 

Rota-rod test: pnstpartum day 32 ± 1 
Thermoregulation test: postpartum day 50 ± 3 
Necropsy: After completion of all tests. 

subgroup 2 (25 males + 25 females) These were subjected to: 

1. Water maze test: postpartum day 43 ± J. 
2. 
J . 
4. 

Percent regular estrous cycles: postpartum day 60 
Testes examina~ion: postpartum day 60 ± 1 & necropsy 
Necropsy o. females of SUBGROUP 2: after estrous cycle 

check. 

Subgroup 3: (15 males + 30 females) 

PREMATING: 
1. Clinical signs: postpartum days 45, 60, 75, 90, 105. 
2. Body weights: postpartum days 45, 60, 75, 90, 105. 

Mating of rats of subgroup 3: On postpartum day 110 ± 10, 
house 1 d and 2 QQ for 14 
days. (avoid mating siblings) 

Females presumed to be pregnant were allowed to litter. 

Males: necropsy after the mating period. 

POSTMATING: 
1. Clinical signs: 
2. Body weights: 
J. Partum: Duration of gestation, problems at labor. 
4. Necropsy: 
Females that delivered after weaning(postpartum day 21) 
Females that did not deliver: kill on postcoitum day 25. 

Observations on F2 Generation~ 

1. Litter size and viability 
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2. 
3. 
4. 

Body weights: 
Mortality: on 
Necropsy: a 11 

on postpartum days 1, 4 and 21. 
postpartum days 1, 4 and 21. 
F2 pups on postpartum day 21. 

RESULTS: 

I. OBSERVATIONS ON FO GENERATION: 

1. Mortality: None; one female (Al5) died during 
lactation period, death caused by cage overflowing of 
water, 

2. Fertility: It was in the normal range. 

3. Maternal Body Weights during Gestation & Lactation: 
Similar to control values. A treatment related 
increase in body weight gain was observed between 
gestation day 7 and 14 and between lactation day 1 and 
21. 

4. Clinical signs: No relevant signs. 

s. Necropsy of FO: No adverse findings; exception tha"t: 5 
females each of groups B, c, and D were not pregnant. 

6. Post-implantation Loss: These ranges between 5.9 (250 
mg/kg) and 10.9 (500 mg/kg), these val~es were in the 
normal range. 

II. OBSERVATIONS ON Fl GENERATION: 

II A. All Fl Generation Pups: 

II B • 

1. Partum, litter size and viability: Spontaneous 
delive•ies occurred in normal period. The survival 
index was normal in all groups. 

2. 

3. 

4. 

1. 

Body-weights: These were normal. 

Morphological Development: Eye opening and pinna 
detachment were normal. 

Behavioral Development: Postural adjustment, righting 
reflex, and auditory reflexes were normal. 

Fl Generation SUBGROUP 1: 

Rota-rod Test: In all groups improvements in 
performances were observed; the best results were 
observed in the control and high-dose groups. 

2. Thermoregulation Test: At 50th day were normal. 
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II C. 

II O. 

1. 

2. 

3. 

1. 

2. 

3. 

Fl Generation SUBGROUP 2: 

Water maze Test: Mean times of escape were similar for 
all experimental groups, 

Estrous cycle: The percentage of regular estrous ~ycle 
verified at the second month of life was in normal 
range. 

Testes Examination: At gross necropsy, one rat was 
found to have hypotrophic testes that weighed 0.8 g. 
Absolute and relative testes weights did not show any 
significant difference. 

Fl Generation SUBGROUP 3: 

Pre-mating period- body weights: The body wei9ht trend 
from weaning to mating was regular for both sexes in 
all experimental groups. 

Mating: The fertility rate of Fl generation was 
satisfactory in all groups. 

Body Weight: The mean bony weight of pregnant females 
showed significantly lower values in low- and high-dose 
groups at post-partum day 21. 

4. Partum: Mean gestation lengths were similar in all 
groups. 

III. NECROPSIES OF Fl GENERATION: No gross changes were 
observed. 

1. 

IV. 

1. 

2. 

Post-implantation loss: These ranges between 1.8% 
(high-dose) and 9.3% in controls. 

OBSERVATIONS ON F2 GENERATION: 

Litter size ' Viability:~The survival index normally 
ranged from 95.9% in mid-dose to 98.6% in controls. 
The mean number of viable fetuses at birth and at 
weaning were similar in all groups. 

Body Weight: The mean body weight values presentPd 
statistical sigr.i ficance at differe;it scheduled tii.1es 
and for different groups. However, these reductions 
were not dose related and were without toxicological 
meaning since they were within 10% in comparison with 
control group. 

Mean body weights of F2 generation were lower than 
those of Fl generation; this difference was possibly 
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due to larger litter size of F2 generation not 
subjected to culling at birth. 

3. Necropsy: No gross changes were observed in all F2 
generation animals. 

Conclusions: 
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- The administration of Z-1282 did not affect any parameters 
in FO generation not even at high dosage. 

- The parameters measured in Fl generation (body weight, 
morphological development, behavior tests) were in all 
inst~~ces i~ the range of normality. 

- The reproductive performance of Fl generation was 
unaffected by drug treatment. 

- The observation in F2 generation during lactation period 
(body weight and viability) did not show any differences 
among the groups. 

29. Perinatal and Postnatal Reproduction Study ot Fostomycin 
Trometamol administered orallv via Gavaqe to Female 
Rats(Segment III Evaluation. Ref. # 32. Protocol 406-005 

This study was conducted by 
in compliance with 

requiremepts. Th~ final report was dated 

Study Dates: Arrival Date of Rats: 
Mating Period: 
Dosage Period (gestation 
day 15 thru postpartum day 

the FDA GLP 
January 17, 1994. 

7/27/93 
8/8/93 - 8/13/93 

25) 8/24/93 - 9/25/93 

Material Tested: Fosfomycin Trometamol; Lot 06700/30888 

Test Article Preparation: Solutions of Fosfomycin Trometamol 
were prepared daily at concentraticns of o, ~5, 50 and 100 mg/ml, 
such that dosages of O(vehicle), 250, 500 and 1000 mg/kg/day, 
respectively were administered at a volume of 10 ml/kg. 

Animals: 
rats/group. 

:CD BR VAF/Plus [Sprague-Dawley) rats; 25 pregnant 

Dose Selection: By the Sponsor. 

Dose Croups: 
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!;!i;:ou12 Dose* No. of Rats Fat Numbers 
(mg[kg[day) Female Rats Pi;:egnant Females 

I (vehicle) 25 
II 2 50 (133.2) 25 
III 500 (266.J) 25 
IV 1, 000 ('iJ2.6) 25 

* Equivalent fosfomycin contenc in parenthesis. 

~atment: Rats were dosed orally (via gavage) once daily from 
day 15 of presurocd gestation through day 25 of lactation. 

Results: 

- No deaths occurred before schedule sacrifice and all 
pregnant dams delivered litters. 

- Soft or liquid feces occurred in one mid-dose group rat 
and in 18 (Pso.01: high-dose rats during the lactati~~ 
period. All other clinical and necropsy observations were 
un.-elated to the test article. 

- Body weight gains and body weights were slightly increased 
(day 15 to 20 of gestation) in low-dose and higher doses of 
Fosfomycin Trometamol. on day 20 of yestation all average 
body weights were within 4% of the control value. Body 
weight gains for days 15 to 20 of gestation were 9.7%, 5.2% 
and 14.1% above the control group value for the low-, mid­
and high dose groups, respectively. These increases in body 
weight gains were statistically significant (PS0.01) in the 
mid- and high dose groups on days 4 to 7 of lactation and 
for the entire lactation period. Reflecting the increased 
body weight gains in the three drug-treat~d groups, body 
weights were significantly increased (PS0.05 to PS0.01) in 
the mid- and high dose groups on days 7 thru 1ay 21 of 
lactation. 

- Absolute (g/day) and relative (a/kg/day) feed consumption 
values were significantly reduced (Ps0.05 to Ps0.01) on days 
15 to 20 of gestation in all drug-treated groups; relative 
feed consumptio~ values on days o to 21 of gestation were 
significan~ly reduced (Fs0.01) in the low- and high dose 
groups. 

During lactatio~, absolute feed consumption values were 
significantly increased (PS0.05 to PS0.01) in the three 
drug-treat"d groups; relative teed consump1:ion values were 
comparable ~nd did not significantly diffE: during 
lactation. 
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- Administration of Fosfomycin Trometamol at doses as hi~h 
as 1000 mg/kg/day did not affect any parameter evaluated at 
natural delivery or during the 21-day lactation period 
(durations of gestation and varturition, averages for 
implantations and live litter sizes, number of indices, sex 
ratios, body weights and clinical and necropsy 
observations). 

- Pup viability and growth were enhanced in the drug-treated 
groups; these groups had significantly fewer (PS0.05 to 
PS0.01) pups cannibalized or found dead on days 2 to 4 
postpartum. The viability indices were significantly 
increased (PS0.01) in the mid- and high dose groups. Pup 
body weights were significartly increased (PS0.05 to PS0.01) 
in the drug-treated groups on day 21 of lactation. 

Reviewer's comment: 

Please note that all F' generations pups were sacrificed on 
21 days postpart\.:m [of l"O generation dams). 

Fl generation pups were neither tested for behavioral nor 
reproductive performance [as was done in the Segment III 
study conducted by Z~mbon Latoratories]. 
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MUTAGENICITY STUDIES! 

A- In Vitro Non-Mammalian Cell System: Ref. I 33, 3•, 35 . 
I 

I Parameter Salmone_UJ! Saccharomyces Schizosaccharomycees 
tyQhimurium cervisiae I oombe 

study Ref. No 33 34 35 

Laboratory Zambon Research 

GLP Study-Year Yes (1989) No (1983) No (1983) 

2train TA-98,TA-ll>C, Not applicable Not applicable 
TA-1535,TA-1537 
TA-15J8 

Fosfomycin 10' 3 0' 100, 250, 500, 1000 250, 500, 1000 
Tromethamine 300,1000 mcg ppm/plate• ppm/plate• 

concentration per plate 
I Result No increase in No significant No signifi.cant 
I the rever£ions increase in the increase in the 

) in s. strains frequency of frequency of ge11ctic 
with or without genetic conversion with or 
metabolic conversion with without metabolic 
activation or without activation 

metabolic 
activation 

* Study with fosfomyc1n, not with fosfornyc1n trometharn1ne. 

B- In Vitro Mammalian Cell System: Ref. # 36, 37 

Parameter Chinese Hamster Cells Lymphocytes 

study Ref.I 36 37 

GLP (Year) - Yes (1989) Yes (1989) 

Strain V-79 Human 

Fosfomycin Trornethamine 525 to 10,000 rncq/rnl 46.4 to 10,000 mcq/ml 

Results in concentra~ions up in concentrations up 

L 
to 36.8 mM did not to 10,000 rncg/ml did 
increase the frequency not increase the 
of mutations. frequency of 

mutations . 
. 

) Both studies were conducted by 
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c. Mutagenicity Evaluation of 2-1282 in tbe rn Vivo Mouse 
Micronucleus Test: Ref. I 38. 

This study was conducted by Zambon Farmaceutici S.p.A. 
Laboratories, Study No. 1159 in compliance with the FDA GLP 
requirements. The final report was dated 1987. 

Material Tested: Z-1282, Lot No. 23 dissolved in water at 
concentrations of 600 mg/ml for group dosed at 12 g/kg, and 300 
mg/ml for group dosed at 6 g/kg. 

Animals: Charles River CD-1 mice 5 weeks old; 5/sex/group. 

Groups: A total of 19 groups in which Z-1282 was administered 
at doses of 300- and 600 mg/kg was administered orally; 
cyclophosamide 50 mg/kg intraperitoneally served as positive 
control. 
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Methodoloov: Mice were killed at 24, 48, and 72 hours after the 
treatment. The bone marrows of both femora were taken in a 
centrifuge tube containing about 7 ml of fetal calf serum. The 
cells were spread on glass slides; 3 slides for each animal were 
prepared and the slides we::e stained by May-Gruenwald solution 
and counterstained by Giemsa stain. The slides were examined and 
one thousand polychromatic erythrocytes (PCE) per animal were 
scored for the incidence of micronuclei. The ratio of PCE to 
normochromatic erythrocytes was determined for each animal. 

Results: One high-dose animals was found dead 

- The positive rontrol induced a high frequency of 
micronucleated PCEs' in comparison with the negative 
\,;Ut\ltol~ in both sexes. 

- Animals exp•l.:;ed to Z-1282 showed no significant 
cti•ferences in micronucleus frequency at any dose level or 
.killing time and the corresponding control values. 

Conclusions: Z..-1282 was considered non active in this assay. 
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PHARMACOLOGY: 

Pharmacologic efff'cts of fosfomycin tromethamine (Z-1282) on 
various organ systems and functions as well as drug interactions, 
as tabulated in the NOA, are reproduced below: 

ORGAN SYSTEMS: 

2 6 I I EFFECT OF Z-1282 ON THE CENTRAL NERVOUS SYSTEM (Ref l) 

Study r .. , Roui•of °""" Elfect "" 
Par:unc:ter Mo.kl ,4.dm1nistr::it1on (moll:•) P:inrnet-cr -G<nt'fal Beha,·101 M°""' Oro I IO.J0.100.J00.1000 No ctfcct 

Mouse ln1rapcn1on.:al 10.JO.l:JO,JOO, I 000 %f,ht c!fcct on spontaneous 
movement :ind •lenn<:ss; 
plOSIS •• II J()() .l : 000 
mfl\a w11h peak effect 1-2 
hours after tteotmml 

Body T <111p•urun: Moux Oral 10.30.100,J00.1000 No etre:t 

Moux lnlrlpo:ntonc'11 10.30.100.J00.1000 No effect 

H•xob:irli1tal· induced M0119C OnJ J.10.J0,100.300 No effect 
Hypnosis 

Motor CoordlMtiOD Mowc On! 3, I0,30, 100.)00 Noe!fect 

M0119C lntn1pcnt°"""I J.10.30.100.300 No effect 

:.pontlllCOUS Mouluy Mowc Onl 30,300 No effect 

h111 Threshold 

Acetic Acid Wntlung M°""" Onl 10.30.100,300 Nn .Waaic dl'ec1 

Hot Plate M°""" Oral JOO No 1111lacsic cll'cct -



NOA 50-717 
) 

) 

) 

48 

2 6 I 2 EFFECT OF Z-1212 ON CAJWIOVASCUlAll. AND RE£P!RAT0Rl' 
SYSTEMS (Ref I) 

SI~ r ... R"""' ot Do.c E1fec:1 on p........,., Mod<I J\.dmm1•nrion fmaA:•I p.,.,..,., 

C .Vdt0.,UCUI~ R" ""''"""""' 1000··~.1117 No cdec1 on ho-_..,, raze. 
Func1ton ( ..--hctized) • .,...... ... ,.,,60 ~aohr ~c. CT ECG. 

manuacs a1 a rue of , .i1pu ~ "'diutohc 
0 I ml.lno.!:'iYIC ~ ti end of \N\a;1on 

IUOl-11 - 1000-""'-1•17 No deci oa ham rue. 
(-nctlZld\ rnt/1<8/IUUIUk for 60 l)'llOllC U>d di""°"" 

mmulc::t II I ,..... Ci( praans. °' ECC. no 
I Omllnun111e dl'ec1 an .urul blood p01, 

pCO,. Md pH. 

R....,_,, It.I """'....,... IOOO-llw-l11 l7 NodJoacn~y 

r- 1.-izan ...,........,,.(«I,() hqumcy. ud&l YOI""" . 
manU&cl II I rMlr D/ -~~.U1Cludin1 

0 I ml.Jnunutc .,_.,.lkll"y nmc (T1 ) c.nd 
opll"&lcry umc ( T 1 ) 

R.i'~11 tan- 1000--1117 No dJca co ""'""""Y 
1.-12o.-.1l ...... t/ll>IDIU fer 60 hqumcy.111!.1 ... _ . 

-.111naeot --. ...i-. 
10~ __,, .... (TJ.... I 

ecpui11bi1~--CT..>-

, 

261) EITTCT OF Z-1212 ONnIE GASTROINTCSTINAL SYSTEM (Ref I) 

SI~ r ... RC'IUIC ol' °""' Edia:1 on 
P .. amctn Model A'*n1N•t11'Cln cmllA.•i Poramctcr 

ln1c:sruul Mot1llry - Onl l.10.JO.IOOJOO Nc.1 ·~ or riuti11ory 
I CMn::oal P1'0f'NJ-"M.111 l clfl'Ct ~ &JI anl do.s on 

...... >l l'<"l'Ul-. of 
cllan:ool 

lntClluW Mtic1hty R" llnl JO JOO No •unulw or anhlbt~ 
(Chotu>al P~I dfcai.,.loachontdooacn 

warmal propW.on of 
.:b.wuiol 

a.i. S.C..1<01 RM Uni IOOJOO No4e.--c11acn.*-on 
title~ ..:nttan 

5-W.:.I 11.>o Onl IOOJOO Al bodi dooa. o ll•llflt ond - ,,_,..._lo:al --finl-"°"" - -.. dl'ca ---lnlmJNI C0Mne1a1 

fmbn,,c• la.mii O..,..Bolh- lx 10·1 M No-ot-tnl 
T IOP11.-l .o:IYM)' 01 f'Dl:lOcil mUKic 

-"G!1llil• - - ~ 0...,Bldl- hlO'M No .... fa WWW W\dl llCOOn 

1G.1'11.-mt olaoyll:llobno 

H·•==e-._ lalllll 0.,..l!Mb- l• IO''M No .... 1u ... wtlb aa.on 
101'11-J "'i.a-

Scn>oaw>-- lA.!11111 0.,..!Mdl- l ll 10 •M No~ .... m tcUCl'I 

10.,.,..-) "'-
c.1c ...... - lll..llllll o.pnBldl- 1a1o•M1a No i:Pka ;u WWW Wltb IC.bOn 

lG,.,,.-) S.10 M Weaktm1 Gts 
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) MUSCULAR SYSTEM: 

2.6. l.4 l EFFECT ON SMOOTH MUSCLE (GUINEA PIG TRACHEA) 

S1um TOSI Rouh: ot' Do<e EtJ.:c1 on 
P:ir:un<ier Mod< I Ailm1n1s1n111on I conc.:nlro lion) P:iromelCI" 

1 Muscle Con1rac11on: 

Fosfomycin ln..rilm Orgllll Both -- 2 x JO" M No rela.~an1 or coolr1Cting 
T romethominoe (Trache&i Spirols) oc1iv1ty on smoolh musc'e 

Acetylcholinc-induced ~ Organ Bo1h - 2x JO''M No iolerfercncc with IClion 
(T rachcal Spirals) of ar.ctylc.;'loline 

Hislanune-;nduced lo :.:nm Org411 Balh -- 2 x 10" M No in1aferenc:c with IClion 
er rKheal Spirals l of histamine 

Colc1J111-indue<d ~ilI!! Orgllll &th - Ix IO~Mlo No inierference with oc1ion 
(1rochc:AJ S~irols) Ss 10·• M ofcalciwn ions 

2.6. l.4.2 EFFECT OF Z-1282 ON STRIATED MUSCLE (RAT DIAPHRAGM) 

) 
Sludv r ... ·. I Rouie of Dose Elf.:c• on 

P:iri:1m.:tcr Moel . Administralion Concentra1ion Paramtter 
• . 

Ncuromuscul:ir T ranm\iss\on I ( Phn:ruc 11.:r'V<· Di ophra1!Jt1 I 

F osfomycm T rom•thommc ln..wm Or~on Ba1h Ix 1o~M10 No inhibi1ory etli:<:1 on 
2s IO"M transmission of n(f'Ve 

impulse or on blocking 
x11on 11 neuromuscular 
Juncllon (n:ceylor level) 
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) SECONDARY PHARKACOLOGIC ACTION: 

2.6. 15 I EFFECT ON PYREXiA 

S1udy Tesi Rouaeof Dose Etl'cct 00 

P;ar:uneter Model Adrmmstralion (mllilc•l Panmelcr 

!'yr•~·· ( y <1L<l ·1nduc<d) Rat Oral 30.300 No u11ipyrctic etrcct 
ohscrved in fevered rais 
at either dose . 

2.6. 15.2 EFFECT ON DIURESIS AND KIDNEY FUNCTION 

S1udy 
T ""' 

Raul< of Do"" E!fec1 on 
P:!ram~tcr Model Adm1n1slr.1t1on 1moAo) P;ir:unctcr 

Dturcs1s Rat Oral 30.100.300 Al 30 and 100 mgi\:g. "'° sitzr11licon1 

I 
chon1c in diur,,.is~ a! 300 mgi\:g. a sli¢11 
tronsicnt inhihition of wine output 60 
minutes al\cr dosing. Effect diS4prAOarcd 

) 
within ! 20 minutes after adnuni>11ollon. 
Unne pH was no1 olfected. 

Kidnoy Funcuon R>1 Oro! 2;0.soo.1000 ~~o ch:an~c:s in vnlwnc of urine output. 
t4& JSdaysl "J'«:•fic ID'"'"Y or con1posilion of unnc 

eillk:r on ~y 4 or on day IS. No ctrcct on 
k1drn:v SltUC:ture and Nnclion . ... - .. ·- . ~ .--=· 

2.6.1.5.3 EFFECT ON PLATELET AGGREGATION 

Sllldy Test Route oi Dose Elfcct 00 
Pan.ne1er Model Administration (mok•) Ponmetcr 

Platelet Aggregation . Ral Oral 100.300 No modifying dfcct rr ~alioo of 
(AaJegomeuy) ~~·si> platelets O\'al wh.... oblained from ral5 

previously lrealCd al either dose level. 
Platelel aqreptioo iDduccd iD..ri!a2 by 
either lnChidonic acid or coUagco. 

liu:llnz Platelet-rich 10 .. M. No modifyina cft"cct on oaa:reption of 
plasmA in tCSI 10·1 M. platelets induced iluilJ::l! by citbcr 
drug $OIU~ons IO"M araclt.idoruc acid or collagen. 

) 
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DRUG INTERACTION !ANIMALS) 

2.6.1.6.1 EFFECT Of Z-1282 ON COMMONLY USED DRUGS {Ref 2} 

Dru~ T i:sl Roul< of Dose: lnlb<ncc of coch dose of 
lnt~n1ct1on Studv Mock I Adm1n1s1r:111on <m11Aal Fosfon1vcin T~:hamine 

Morph me Mous.: Oro I 3. I 0,30.100,300 No interoc:hor. dcmonstraterl; did 
(onol~c.,c) I not modify onolgc:sac <lfc<:t oi 

morph me 

D1ozepom Mou~ Orol J0,300 No 1111.:Tac.::•oz: di:monstratcd~ did 
(an11con\1Jl~nt) I not modify antico1wul"111t 

OCllVll~ of d1:1Zql"11' 

Ammophylhnc Rot Orol )()() N" anterocuon dcmonstroted; did 
(hronchod1lot"1') ov: modify the hroncliodilating 

~ o( ominophylline -
Ac•tominoph<n Roi Oro I 30,300 No inler..:lion demonstrated; did 

) 
(:inllpyrcuci not all'<:et oc.:tammophen anti-

pyr<tic ..:tiviry 

Hydrochlororh•=d.: Rot Onl 30,100.300 No inter..:tion dcmonslraled; did 
(d1urcucl not alfecl thc diurette effect 

induced hy hydrochlorothiazide 

Butyl:<cop0lommc ln..wm 0r,on BO!h •• 2 x IO~M No in1cr..:tion d.:monslrated·, did 
(spo.smolyi1c) (0.Pii 1lc:um) not modify the effect ofburyl· 

scopolornine on induced con-
traetions of guinea pig ileum 

) 
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2.6.1.6.2 EFFECT OF COMMONLY USED DRUGS ON Z-1282 (Ref 3) 

Drup Influence on E!TccU\lcness o( 
lnrer•cllo11 Studv Test Model Bac1cn1l ~lrair~s Fos10m\-c1n Tromc!ham1nc 

Mori>hu'c MouloC Sta[!h~-IQS:Ol.:SUS IU[t'Uj or No netthvc 1ntcrac11on appa~t. 
(analfrCSIC:) Scr11cc1n1a Ex.~s:ns:h11 s:ol1 anll\»ohc cfTcc:t1vcncu rct11ned 

Deazcpain Mou~ !\t,rhvlococcu~ aufC'u:.. or No ncp:ahvc 1111crac11011 apparent~ 
(1n11convuls.nr) Scphci:1n11 Ea;hcn1;"~1a coli anhh1011..: c1lt&:11..,cncu retained 

Am1nophyll111c Mouse S!!l'!hrlocQ!:sus aurcus or No ncp.ah't'c 1n1cract1on 1pparcn1; 
{bronchod1la10r) Sc-p1iccm11 'schcnch11 1:oh anlibto11..: clTC'Cl1\lcnC'.a.s rc~1ncd 

Acctam1nophc11 Mouse ~tll?hvlocQScua 1urr:us or No ncp11vc inrencl10n apparent. 
(lllhfl'.'ff'ChC) Scp11cc1ni1 Ei&:hcns:~•• coli anllbtouc c1Tcc11vencss retained 

Hydrochloro1h1az1dc Mouse ~la[!h-;locQS:cui a1i:r£u! or No ncph\lc 1ntcr1chon apparent;. 
(d1urc11c) s~pt1ccnu• w~nsh11 s:o!1 anhbtocic cflCcbvmcss retained 

Burylscopolarrnnc Mouse: ~ll[!hvloc2£c:ui aur~!iH or No nqallvc inlCTKhon •PP91ml: 
(spasmc. 1"11c) Scf'tliccm1a Eschench11 coli anhh\ooc clTcctivmcss n:uinc:d 

Ciprolloxac1n Mouse St~ch"~~-cus 1urw or No nq:au"c 1n1cract1on 1pparcn1 
(1n11blc1cn1I) Ser11ci:m1a E;ghs;nchi! coh 

) Cc(onic1d Mouse ~l![!h\·lococcui •!i!rcus or Eghcnctua cob 
(tnhbac1cn11) ScphCCTT\11 £schcnch!f coli No nca111vc intcrachon; 

s11.chvtoc:occws ayrcui: 
Syncraisi.tc effect cv\dcnt 

Nitroi'un.n101n Mouse Sla[!h\'IQS:QSSUS IUft'US OC' No neptivc 1nteractiot1 app1rm1 
(1nrPbac1cn1l) S<pticcm .. fghcrich11 CQl1 

Co1nmouuMc Mouse S!!chv~us 1ursy;s or No ncptive: ir'llcT'KtJon appe.rcnt 
(antibocimal) Sepltc.cmia Egh~~bll coli 

Morphine l!ui!!2 21 Unnary • 2 Sland.trd Potentuuion cffa:t on~ 
and on IOeM.clll m 

Diazepam 111.!i!m 19 Urinary • 2 Slandatd Po&enbation cffer-t on Pmtcvs m. 
and on~ 

AminoiJllyllinc ill.:!illl! 21 Unnary • 2 Stondord No ncptiw lnlC'raetion 

Accllminopltcn lluilm 21 Urin1ry • 2 Standord No ncptiw intcnc:bon 

Hydrocltlomdtiazidc ilui1r2 16 Unnary • 2 Slandlrd No ncpbve intenction 
-

Butyt9COpOlaminc ilui1r2 21 Uri111ry ... 2 Standard No nqariw lntaacb.~ 

C1protloxac1n lo.!!!m 4' Urina~ ... 3 Standard Addiuvc ctTOCI "" INIJO"IY 

CcfonK:i4 Ia= 44 Unnary • J Slandlrd Additiw c!TcCI on lnljonry 

) Nitrofunntoln ilui1r2 44 Urinary • 3 Standatd Additive effect on majoriry 

Cotnmox.azoic In v11ro 44 Unn1ry • J Standlrd Add1uvc cffccl on rnljority 
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Absorption, Distribution, Metabolism & Excretion: 

1. The MOUSE: Ref. # 39 

2. 

Swiss albino female mice (total of 70) were administered 
fosfomycin tromethamine at a single dose of 30 mg/kg orally 
(gavage) and 10 mice/time interval were sacrificed at 15, 
30, 60, 120, 240, and 360 minutes after drug administration. 

Results: 

Peak serum concentration of fosfomycin tromethamine was 
reached in mice within 15 minutes following dose. Recovery 
in urine was 28% for the first 6 hours, 55.8% after 24 
hours. 

cmax 

Urine Recovery: 

The RAT: Ref. # 40 

8.65 ± 2.57 µg/mL 

15 minutes 

6 hours: 27. 8% 
24 hours: 55. 8% 

Sprague-Dawley female rats were administered fosfomycin 
tromethamine at a singl2 dose of 50 mg/kg orally (gavage) 
and 6 rats/time interval were sacrificed at 0.5, 1, 2, 4, 8 
hours after drug administration . 

.B_esu 1 ts; 

Peak serum concentration in rats occurred one hour after 
dose administration. Recovery in urine for the first 8 
hours was 36.5%; after 24 hours 49.2%. 

c~, - 16.6 ± 3.55 µg/mL 

T~, 1 hour 

Urine Recovery: 8 hours: 36.5% 
24 hours: 49.2% 

3. The DOG: Ref. # 41 

Group 1: Six Beagle male dogs were administered fosfomycin 
tromethamine at dose of 50 mg/kg in cachets orally once 
weekly over a period of 4 weeks. 
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4. 

Group 2: Six Beagle male dogs were administered fosfomycin 
trometharnine at dose of 500 mg/kg in cachets orally once 
weekly over a period of 2 weeks. 

Blood samp:es were collected at 1/2, l, 2, 3, 4, 6, 8 and 24 
hours after dosing. Urine samples were collected at 6 and 
24 hours after dosing. 

Results: 

Group 1: Peak serum concentration in dogs was observed at 2 
hours after dosing (50 mg/kg). The urine recovery rate at 6 
~ours Wes 52.2%; after 24 hours 62%. 

Group 2: After a single dose of 500 mg/kg, the peak serum 
concentration was observed at 2 hours. Urinary recovery was 
22.9% of the dose during the first 6 hours; at 24 hours 
41. 6% 

c~x for 50 mg/kg dose 

c~, for 500 mg/kg dose 

T~x for both groups 

39.61 ± 12.78 µg/mL 

91.33 ± 12.50 µg/mL 

2 hours 

Urine Recove::-y: 50/6 hours: 52..2% 
500/6 hours· 22.9% 
50/24 hours: 62.0% 
500/24 hours: 41. 6% 

Tissue Distribution and Mass Balance: Ref. I 43 

Male rats were administered a single oral (gavage) dose of 
fosfomycin tromethamine @ 50 mg/kg. Bleed and plasma peak 
concentrations were achieved 1 hour after drug 
administration. In all organs (e.g. brain, thymus, 
adrenals, stomach, small intestine, bladder, kidneys, lungs, 
liver, spleen and heart) analyzed by mass spectroscopy/gas 
chromatography the peak concentrations were always obtained 
1 hour after dosing. The kidney was the target organ. The 
hignest c~x for all tissues analyzed was found in the 
kidney. The level of fosfomycin in kidney was about 5-times 
the concentration in plasma and about 7-times the 
concentration in blood at 1 hour post dosage. The next 
highest drug concentration was found in the lung and was 7-
tirnes less than in kidney. 

Twenty-tour hours after drug administration, fosfomycin was 
below limit of detection in blood and most tissues. 
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Forty-eight hours after drug administration, 89% of the 
dosage was recovered in urine and about 9% in feces as 
unchanged fosfomycin. 

Tmax 

Urine Recovery: 

Feces Recovery: 

1 hour 

11.20 ± 1.60 µ mL (Plasma) 
14.31 ± 3.46 µ mL (Blood) 

0-8 hours: 
8-24 hours: 
o-24 hours: 
o-48 hours: 

24 hours: 
48 hours: 

56% 
0. 3% 
79% 
88.5% 

10.5% 
11. 6% 

Tissue concentration 
(at Tmax) Blain: 0.35 ± 0.33 

Thymus: 3.64 ± 2.lB 
Adrenals: 4.67 ± 3.02 
stomach: 0.11 ± 3.83 

Small Intestine: 149.93 ± 32.94 
Bladder: 17.81 
Kidneys: 74.86 ± 23.29 
Lungs: 10.21 ± 4.96 
Liver: 7.63 ± 2.90 
Spleen: 4.51 ± 1. 30 
Heart: 0.50 ± 4.13 

5. Placental Transfer in Pregnant Rats: Ref. I 44 

55 

Placental transfer of fosfomycin was determined in pregnant 
rats on gestational days :4 and 19 after giving a single 
oral (gava9e) dose of 50 mg/kg. 

Maternal Tissues: In maternal kidneys, liver and plasma, 
the highe~t levels of f osfomycin was found 2 hours after 
drug administration at gestation day 14 and 19. The 
concentrations of fosfomycin in the kidney were always 
higher than in liver or in plasma when compared at the same 
time interval. Fosfomycin concentrations at Tux were 12 and 
8.5 times greater in maternal kidneys than in maternal liver 
at gestation day 14 and 19, respectively. Kidney 
concentrations of fosfomycin were 2.9 - 3.8 times greater 
than plasma concentrations when measured at 2, 4, 6 and 24 
hours after dosing on gestation day 19. The levels of 
fosfomycin were below the level of detection in plasma, 
kidneys and liver 24 hours post dosing on gestation day 14. 
However, the levels of fosfomycin were still detectable in 
plasma, kidneys and placenta 24 hour post dosing on 
gestation day 19. 
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Fet~l Tissues: Fosfomycin readily crossed the placenta. 
Fosfomycin was detectable in the fetus pool at gestation day 
14 and in fetal kidney and liver up to 6 hours after dosing 
on gestation day 19. The fetal kidney, as in the case of 
maternal kidney, was the major site of accumulation of 
fosfomycin. Maximal accumulation of fosfomycin either in 
the fetal pool or in fetal kidney and liver was between 2-4 
hours post dosage. In contrast, maximal accumulation in 
amniotic fluid occurred between 2-4 hours post dosage. At 
gestation day 14 the levels of fosfomycin in the fetal pool 
were below the level of detection 24 hours post dosage. At 
gestation day 19 fosfomycin was detectable only in amniotic 
fluid. 

6. Toxicology of Degradation Products of Fostomycin 
Tromethamine: Ref. # 45 

TOPKAT Toxicity Estimation Report for Forest Laboratorie2 
dated 8 August 1994. This report was written by 

Re!. # 45. 

Background: During the conduct of stability studies of 
Fosfomycin Tromethamine under various conditions, four 
degradants were identified as: [for structures, see NOA vol. 
12, pp 2-002JJ-2J4] 

Degradant A: 

Degradant B: 
Degradant c: 
Degradant D: 

l-Hydroxy-2-trometamoyloxy-n-propyl 
Phosphonic Acid. 
Trometamol Phosphate Ester. 
Trometamoyloxy Fosfomycin Dimer 
1,2-Dihydroxypropylphosphonate 

This report is based on computations of a computer software 
program called The report states: 

Reviewer's Comment: I have included this report to identify the 
degradants of fosfomycin tromethamine. This is neither an in 
vitro nor in .'{_ivo study. I find difficult to evaluate this 
report. 
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1. Fosfomycin tromethamine was developed by Zambon Group, 
S.p.a. Italy. 

2. The applicant's proposed use is a single oral dose of 3 gram 
of Fosfomycin tromethamine. This would be equivalent to a 
single exposure @ 60 mg/kg in a 50 kg person. 

3. Preclinical toxicology studies of up to 12-13 week in the 
rat and 4 to 26 weeks in the dog were submitted and 
reviewed. 

4. 

5. 

The lowest No-adverse effect level(NOAEL) of 100 mg/kg/day 
reported in the 4-week dog study is 1.67 times the human 
dose. However, the actual safety margin wculd be larger 
since the comparison was based upon a subchronic toxicology 
study whereas human exposure is based upon single dosage 
use. [In other subchronic studies the NOAEL was generally 
1,000 mg/kg/d;ty or about 10.7 times the human dose.] 

Fosfomycin tromethamine was first approved in Italy in 1986. 
Since then it has been marketed abroad, e.g. since 1992 as 
MONURIL in U.K. Thus, the drug has a history of human 
exposure abroad. 

Increased abortions, fetal resorptions and reduced fetal 
body weights, noted in the teratology study in the rabbit, 
were associated with the antibiotic action on ~ntestinal 
microflora in dams. This was due to unique susceptibility 
of the rabbit to antibiotics; generally rabbit is not 
considered a choice species for terata studies for 
antibiotics. 

The applicant' proposed Pregnancy category ;no terata 
effects) should be changed to Pregnancy Category The 
terata effects noted were: wavy ribs and delayed/retarded 
ossification of bones in the rat; increased abortions, fetal 
resorptio~s and reduced fetal body weights in the rabbit. 



) 

) 

) 

NDA 50-717 58 

I see no objection from the safety standpoint to the 
approval of this NOA; however, the Pregnancy category should 
be changed from in the labelling. 

cc: 
orig. NDA 
HFD-340 
HFD-520 
HFD-520/Pbarm/Joshi 
HFD-520/110/Screth 
HFD-520/Cbem/Roy 
HFD-520/CSO/Dillon-Parker 
HFD-520 /rd init. by REOsterberq 
R/D/li/14/94/FT/l/6/95/SRJ 
N-50-717.FOS 

~~!!!'.~ ..... . Ph.D. 

Concurrence Only 
HFD-520/Dep.Dir/L.Gavrilovicb 
BFD-520/SPharm/REOsterberq ~ I 

I I ;<I /t _J 11~\q'7 
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nate: 1u•gust 4, 1996 

DEPARTMENT OF HEALTH & HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation & Research 

To: • NDh S0-717 Files, Monuril™ (fosfomycin tromethamine) 
Sachet 

From: Pharmacology Team Leader. Division of Anti-infective 

Drug Products, HFD-520 /!Jii)~ ~tffb 

SubjP.ct: NDA 50-717 (NDA Original Amendment dated 6-28-96); 
Pharmacology Amendment 

Th-.:ough: Lillian Gavrilovich, M.D., 
Division of Anci-Infective 

Deputy Director, .. ,/_ ,./., £ 
Drug Products, HFD-520 ,,It, .1;--i,,../f ' 

The sponsor's submission argues that fosfomycin's pregnancy 
category should be Category and the submission provides 
additional analysis to support their claim. The sponsor claims 
that the incidences of wavy ribs and delayed ossification of the 
pelvis, ischia and sternal centra of rats were the consequence of 
the hig~ dose (1000 mg/kg/day) in producing maternal toxicity. 
It haf; been the position of the pharmacology group tr, view wavy 
r'bs and delays in ossification in foeti at doses which are 
maternally toxic as consequences of maternal toxicity and nQl:. as 
a direct effect upon the foeti. Thus, I can support the 
sponsor's claim for a Pregnancy Category in this case. 

In the rabbit, increased abortions, fetal resorptions and reduced 
fetal body weights were produced by the drug. However, both Dr. 
,Joshi and I agree that since rabbits appear to be an 
inappropriate specie for the evaluation of the f~totoxic 
potential of an antimicr0bial, the results reported for the 
rabbit study are also due to perturbations in the intestinal 
flora and subseqc1ent nutritional changes .in the dams. Thus these 
fetal changes have nl2.t bitJiU1 Qirectly induced Ly the drug. This 
information also supports the sponsor's contention that MonurilT" 
be given a Pregnancy Category 

cc: 
NDA Files 
HFD-520 (.1oshi) 
HFD-';20 (F«iqall 
HFil 1_J/U (~;l)? t'l hl 
HFl.J :,:~o (!"·Ht l l,1::) 
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Review and Evaluation of Pharmacoloqy and Toxicology Data 
Division of Anti-Infective Drug Products, HFD-520 

Date CDER Receiv~d: 
Date Assigned: 

Date Review started: 
Date lat. Draft completed: 

Date Review Accepted by Team Leader: 

NDA I 50-717 (NDA orig. Amendment dated 6/28/96) 

NUlllber ot Volumes: One 

Drug: Mcnuril~ (fosfomycin tromethamine) Sachets 

Sponsor: Zambon corporation, East Rutherford, NJ. 

o.s. Agent: Forest Laboratories, Inc., Nev York, NY 

06/28/96 
07/12/96 
07/17/96 
07/30/96 
08/01/96 

Contact Person: Michael M. Rosen, Ph.D. 212/421-7850 

category: Antibiotic. 

Ruman Dosage: 
(proposed) 

Indication: 

A single dose of J-grams powder dissolved in 4 oz. 
of tap water. 

Urinary tract infection (uncomplicated) 

Review Objective: 

In my review dated 1/18/95 of the original NOA, I had 
recommended that the pregnancy category should bE changed 
from 

In this amendment the applicant has submitte~ a write-up on 
the (reproductive) developmental toxicity in the rat and the 
rabbit to support their proposed Pregndncy category 
[rather than the recommended Pregnancy category 

The applicant suggests that because of maternal toxicity 
and/or the-injury during dosiilg on day 15, the terata noted 
in B pups of rat be excluded from the results. 
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Review ' Comments: 

I have reviewed again the rat teratol~gy study conducted by 
I have prepared a Table (see 

attached) spec~f'ically with regard to skeletal abnot"i.1alities 
in all high do~e rats and after excluding rat 

Please note the following: 

- the incidence of wavy ribs was not affected; 

- The inciuences of abnormalJties in the pelvis and 
ischia of lltters were still statistically highly 
significant (p >0.01). 

- The incidence of abnormaliti~s in sternal centra were 
numerically very close; 28.6\ and 25.0% (litters) and 
4.4% and 3.4% (fetuses) in all rats and after excluding 
rat 

Increased abortions, fetal resorptions and reduced fetal 
body weigh~s. noted in toe teratology study in the rabbit, 
were associated with the antibictic action on intestinal 
microflora in dams. This was due ~o unique susceptibility 
of the rabbit to antibiotics; generally rabbit is not 
cc.nsidered a choice species for terata studies for 
antibiotics. 

R9commendation: 

The drug is approvable; Pregnancy category should remain 

cc: 
orig.IND 
BFD-340 
HFD-520 
BFD-520/PbarA/Josbi Concurrence Only 
BFD-!lO/MO/Soretb BFD-520/L.Gavrilovicb , 
BF0-5 .. O/Cbem/Timper UFD-52 00 /TLPbarm/REOsterber~.' /, ,•, I 

BFD-520/Micro/Dionne /, / 
BFD-520/CSO/Debellas /"b .f/-u-' (. :, t( f:' 
BFD-520 /rd init. by REOsterl:terg ,J,,. ~- /,l ~- , 
R/D/7/30/96/FT/8/1/96/SRJ ,,-C-~~,U 

) 71-f
5

:~
7

~
7

~:~:/f't>1C'1fl ~~f ¢If~ 
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Table: Skeletal Abno~lities in Rats Treated with Foafoaycin 

Skeletal Controls-All 
Abnormality 

' 
Litter Ft:tuses 
(n=21 l <n=150l 

Wavy Ribs 1 ({.8) 2 (1.3) 

Sternal Centra 1 ( 4. 3) 1 ( 0. 7) 
-
Summarizatioll 

Pelvis- 2 (9.5) 3 ( 2. 0) 
Summarization 

Pubes- 2 ( 9. 5) 3 ( 2. 0) 
Incompletely 
Ossified 

Ischia- 2 ( 9. 5) 3 ( 2. 0) 
Incompletely 
Ossified 

Pubes- Not 0 0 
Ossified 

• After excluding litter of Rat 
•• p >'l. 01 

' 

6 

9 

7 

6 

. --
High Dcse 11000 mq/kc) 

All (Prior to After Exclusion • 
Exclusion) 

Litter F£tuses Litter Fetuses 
(n=2 l l (n=l"'U_ (n=20) (n=149l 

3 (14.3) 4 (2.5) 3 (15.0l 4 (2.7) 

(28.6)** 7 (4.41** :) (25.0) 5 (:).4) 

(42.8)** 15 i9.6)** 8• .. <•<>•<>>••· 9 ( 6. 0) 

(33.3)** l. 3 (8.3)** 6 (30.0) 7 (4.7) 

(28.6)** 10 (6.4) •• 5 (25~ C!f** 5 (3. 4) 

1 ( 4. 8) 1 ( Q. 6) 1 (5.0) 1 (0.7) 
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STATISTICAL REVIEW AND EVALUATION 

NOA: 50-717 
Generic Drug Name: fosfomycin tromelhamine 

MONUROL™ 
DEC I 7 1996 

Drug Trade Name: 
Formulation: oral powder in 3 gram sachet 

1S Drug Class: 
Applicant: Zambon Corporation, Division of Zambon Group, SpA 

Indications: uncomplicated urinary tract infections {acute cystrtis) 

Documents Reviewed: NOA Volumes 1, 8, 9, 10, 11, 12 dated May 17, 1996 submitted as original 
amendment for NOA 50-717. 

NOA Volume 1 dated June 28, 1996 submitted as original amendment for 
NOA 50-717. 

Electronic submission of data for study MON-US-03 dated July 25, 1996. 
Statistical Review and Ev&luation far NOA 50-717 dated August 18, 1995. 
Medical Officer's reviews of ProtOCGI MON-US-01 and MON-US-02. 

Type of Review: ClinicaVStatistical 

Medical Officer: Janice Soreth, M. D., HF0-520 
B. Sue Bell, Ph.D., HFD-725 
B. Duvall-Miller, HFD-520 

Statistical Reviewer: 
Project Manager: 

I. 
II. 
Ill. 

IV. 

V. 

Executive Summary .......................................................................................................................... 1 
Backgrou~d ....................................................................................................................................... 3 
Protocol MON-US-03 ....................................................................................................................... ;;, 
Ill.A Study Design ............................................................................................................................ 3 
111.B. Efficacy ..................................................................................................................................... 4 
111.C. Safety ....................................................................................................................................... 9 
Integrated Summaries of Efficacy and Safety ................................................................................ 1 O 
IV.A Efficacy .................................................................................................................................. 10 
IV.B. Scifety .................................................................................................................................... 14 
Summary and Conclusions ............................................................................................................. 16 

I. Executive Summary 

The ap1-.:::cint requests approval of a single 3 gm dose of fosfomycin lromethamine {MONUROL ™) fc,r the 
treatment of uncomplicated urinary tract infections {UT!) in wcmen. To support the UT! indication, th•e 
applicant has submitted data from three domestic, randomized, parallel group, double-blind, double 
dummy studies which compare the safety and efficacy of a single 3 gm dose of fosfomycin tromethamine 
(FT) to one of the following: a 7 day course of ciprofloxacin (CP) 250 mg q. 12 h. (protocol MON-US-01), 
a 10 day course of trimethoprim/sulfamethoxazoie (TMP/SMX) 160/800 mg q. ·12 h. (protocol MON-US-
02), or a 7 day course of nttrofurantoin monohydrate/macrocrystals {NF) 100 mg q. 12 h. 

The primary efficacy variable is the rate of all bacteriologic eradication at 5-11 days after the longer course 
of treatment in the medical officer's evaluable patient group. Consif>tent with DAIDP's Points to Consider, 
the statistical c.>mparison is based upon the two-sided 95% confidence interval of the difference in 
fosfomycin tromethamine rate minus the comparator's rate. The confidence intervals are reported as n, , 
n, (95% Cl) p,, p, where n, is the number in the test group, n, is the number in the control group, p, is the 
percent cured in the test group, and p, is the percent cured in the control group. 
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The applicant's original request was based upon studies MON-US-01 and MON-US-02 and was not 
approved because these studies failed to show that FT was therapeutically equivalent in efficacy to either 
the CP or the TMP/SMX treatments for this indication. Th~ 95% confidence intervals for these studies 
were 200 • 222 (-30%, -18%) , .... -and"''·.., (-23%, -12%) .,,._..,.comparing FT to CP and FT to 
TMP/SMX, respectively. Since the efficacy percent of both comparator treatments is greater than go%, 
01-.lOP's Points to Consider requires that the confidence interval cross zero and that the lower bound be 
greater than -10%. 

This amended application is based upon study MON-US-03 that shows FT is comparable to NF-which 1s 

ar approved drug for uncomplicated UTI. The 95% confidence interval for this study comparing FT to NF 
is 262 . .,. (-9% , 7%) "". ,.,. . Since the efficacy percent of both treatments is in the range of 70% to 79%, 
DAIDP's Points to Consider requires that the confidence interval cross zero and that the lower bound be 
greater than -20% to establish equivalence of two treatments. 

Included in the amended application was a revised analysis of the results of the first two studies 
performed by the applicant. In this analysis the applicant sought to follow the guidance provided in 
response to the original applic.ation. Figure 1 graphically compares the results of the applicant's and the 
medical officer's analysis of the data from each study. Even in the applicant's re<inalysis, FT is still shown 
to be inferior to CP and TMP/SMX in the treatment of uncomplicated UTI in women. 
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Statistical evaluation of .. fety is based upon the Fisher's exact test comparing the rates of at least nne adverse event 
in each of the treatment groups. A single dose of FT is not statistically different in safety from either CP (p=0.46) 
or NF (p=0.61 ). FT is statistically superior in safety to TMP/SMX (p=0.02). In all three studies, FT has a 
statistically significantly higher rate of diarrhea than its comparator with p-values of 0.04, <0.01, and 0.005 for CP, 
TMP/SMX, and NF, respectiv,•ly. 
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II. Backz:round 

As discussed in the Executive Summary above, this application was not approved based upon the orieinal 
submission. In this amendment, the applicant has provided an atlditional study MON-US-03, a revised analysis of 
the two earlier studies MON-US-01 and MON-US-02, and re•1iscd integrated summaries of efficacy and safety. 

The focus of this review is study MON-US-03 and the updated integrated summaries of efficacy and safety. Refer 
to the Statistical Review and Evaluation dated August I&, 1995 for a detail review and analysis of studies MON­
US-0 I and MON-US-02. 

III. Protocol MON-US-03 

III.A. Study Desii:n 

The primary objective of the study was to compare the efficacy of a single dose of fosfomycin tromethamine (FT) 
(3 gm dose sachet) to nitrofurantoin monohydrate/macrocrystals (NF), 100 mg every 12 hou:-s for seven days, in 
temalc patients with uncomplicated urinary tract infection. The secondary objrctivc was to compare the safety 
profile of FT with that of NF. This study was designed as a prospective, parallel, active-controlled, multicrnter trial 
with patients randomly allocated to either FT or NF. The ~rimary efficacy endpoint was bacteriological cure. The 
total study period was seven weeks consisting of seven da); of therapy plus 4-6 weeks follow-up. Patients assigned 
to the FT group received a 3 gm single dose of FT followea by placebo NF capsules eve1y 12 hours for seven days. 
The patients who were assigned to the NF group were treato•d with the fosfomycin placebo sachet at the stan of 

therapy, followed by NF capsules I 00 mg every 12 hours fo1 seven days. 

Investigative sites through the United States were pre-qualified md then 27 appropriate centers were sdected for 
study panicipation. Of these 27 centers, 26 actually enrolled pat1,•nts. There was a target of20 patients per center 
but 17 of the 26 centers failed to meet this goal with 8 centers enroh'ng less that I 0 patients. 

RE HEWER COMMENT: Investigators Costantini at study s.'te 81 and lravani at study site 87 were also 
participants in pro!ocols MON-US-0 I and MON-US-02. Further, these two investigators contributed a large 
proportion of the applicant"s evaluable patients contributing 19%, L /%and 22% of protocols MON-US-OJ. MON­
US-02, and MCN-US-03, respectively. This raises a question as to the independence of these three studies. 
Investigators Harnack and Ginsburg participated in 2 of the 3 studies. 

Although the application shows that tlrvestigator Liolli at .•tudy site 88 enro/Jed one patient who was randomized to 
receive NF (volume /,page 10-01747). no data was provided for this paiient in this center in the SAS datasets 
provided by the applicant. 

Investigator Ginsburg was a participant in both pro/O<"o/s MON-US..02 and MON-US-03. Refer to the medical 
officer's report for MON-US-02/or a discussion of reasons why this investigator's data was excluded from analysis 
of MON-US..02's efficacy r~u/ts. In MON-US..03. the bacteriologic cure rates for Ginsburg's site was 75% (12116) 
for FT and 83% (101/2)/or NF. Ginsburg's center was not excluded from the c;nalysis of MON-US-03 since the 
cure rates were basically consistent with those observed at other sites and, unlike in MON-US-02 where it was the 
largest contributor of patients. this center contributed Jess than 6% and was ra.iked sixth of the 25 centers in MO"l­
US..03. The applicant stated thal the laboratory problems experienced in the pt '"'iaus study were addressed during 
the conduct of this study by changing laboratories (volume I. page 10-017 55). However, 35 of the 51 patients 
enrolled ut this site had already been processed using the in-house Jaboratary. The applicant performed an analysis 
excluding this site and found that it did not affect the conclusions. 

N,m-pregnant, non-lactating females of age 12 or older with clinical signs and/or symptom• of uncomplicated UTI 
were eligible for enrollment. Patients with recurrent UTI or evidence of factors predisposing to the development of 
UT! were excluded. Also excluded were patients with onset of symptoms for \his UTI episode> 96 hours earlie1, 
symptoms suggt"stive of upper lJTI. and patients with known or suspected hypersensitivity to either FT or NF. 
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Patients who met the inclusion/exclusion criteria (see medical officer's review for further details) were randomized 
and began receiving treatment before baseline urine culture results were known. 

REVIEWER COMMENT: Although the protocol permilted the inclusion of females 12-17, only three 17-year-olds 
and one 15-year-old were included in the evaluable group. Two additional 17-year-olds were excluded as 
screening failures. 

The initial baseline visit occurred on study day 0 when interested and qualified patients reviewed and signed the 
informed consent document, took a pre-therapy pregnancy test, had their medical history documented, and received 
a physical examination including vital sign measurements. Clinical laboratory evaluation, urinalysis and a 
quantitative urine culture and susceptibility test of the isolated uropathogens were also done as part of the baseline 
evaluations. Af\~r randomization, a sachet of either placebo or study mcdica:ion was administered in the office and 
patients were sent home with the appropriate NF or placebo capsules. 

At two to four days after the first dose of study medication, patients were contacted by telephone to determine their 
medical status. Only patients with continuing or worsening symptoms were immediately evaluated in the clinic. 
Three follow-up visits to the clinic were required: Visit 2 (5-9 days after first dose). Visit 3 ( 11-15 days after first 
dose), and Visit 4 (4-6 weeks after last dose). Al all clinic visits, vital signs were recorded, a clinical evaluation was 
made, a urine sample was obtained, analyzed and cultured, and adverse events were elicited. An exit physical 
examination was perfonned at Visit 4. 

111.B. Efficacy 

The primary efficacy endpoint was bacteriological cure and secondary endpoints included assessments of 
superinfection, recurrence or new infection and clinical response. A successful overall clinical response required 
both a bacteriological cure and the absence ofUTI symptomatology. The applicant's primary bacteriological 
evaluation windows were study days 5 to 11 for FT and study days 11 to 17 for NF. The medical officer used 
study days 11 to 17 for both FT and NF. The applicant made four assessments of bacteriological response in three 
temporal windows. The as• ·ssments made were: Day 5-11 (Visit 2), Day 11-17 (Visit 3), After Day 17 (with 
respect to original uropaL.ogen only), After Day 17 (taking into consideration not only the original uropathogen but 
abo the incidence of new infectior. and recurrence). To distinguish between the two assessments made after Day 
17, the evaluation that takes into consideration new infection/recurrence is hereafter called the "Final Visit" 
evaluation. 

REVIEWl:.'/l COMMENT: For this review, the bacteriological cure at the final >'isit 4-6 wee/cs after the last dose iJ 
based upon the medical officer's "all sustained eradication" from the statistical review of MON-US-OJ and MON­
(;~'\-02 and the applicant's reporting of "Final Visit" bacteriological results in the amended application. 

Bacteriological evaluations were based upon urine specimens obtained by the midstrcam clean catch technique. The 
baseline was based upon urine collected within 96 hours prior to starting trcatmenl The urine cultures were 
performed by the local laboratory assoc .• ted with the clinical site. Bacteriological cure and failure rates were 
calculated for the evaluable-population that included all patients who had ~10 1 CFU/mL ofa known uropathogrn on 
baseline culture and who either completed the study or were discontinued due to treatment failure or failure-related 
reasons. 
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Table I provides an accounting of the patients included in the !TI, the modified ITT, and the evaluable populations 
for both the applicant's and the medical officer's analysis. There is litlle difference between the applicant's and 
medical officer's evaluable groups. The medical officer reviewed the CRFs for those patients whom the applicant 
had discontinued and returned two IT treated patients and one NF treated patient to the evaluable populations. 

Tabllol 1: Applicant's and Medical Officer's accounting of patients enrolled In protocol MON-US-03. 

fosfomycln nltrofurantoin 
N % ofTotal N '!.of Total Total 

Applicant's Analysis Groups 
F'atients randomiZed (ITI) 375 50% 374 50% 749 

Patients without 105 CFU/mL of a known 
uropalhogen at baseline. 103 48% 113 52% 216 
Patients with a baseline pathogen (MITI) 272 51% 261 49% 533 

Patients excluded for reasons such as lost to 
follow-up or protocol violatiOns. 12 33% 24 67% 36 
Evaluable patient population 260 52% 237 48% 497 

Medical Officer's Analysis Groups 
Patients randomiZed (ITI) 375 50% 374 50% 749 

Patients without 105 CFU/mL of a known 
uropath~gen at baseline. 103 48% 113 52% 216 
Patients with a baseline pathogen (MITI) 272 51% 261 49% 533 
Patients excluded for reasons such as lost to 
folloN-up or protocol violations. 10 30% 23 70% 33 
!::valuable patiant population 262 52% 238 48% 500 

REVIEWER COMMENT: In the NDA. the applicant U$ed the term ITT to refer to the population that is normally 
referred to as the modified ITT population and used the term modified ITT for whot is normally referred to as the 
waluab/e or per protocol popula1ion. For consistency with the statistical reviews of the other two protocols 
included in this NDA and with other DA/DP reviews, the more conventional use of these terms will be .,.,d rather 
thon the applicant's. Basically. the ITT population includes all randomized patients, the modified ITT population is 
a subset of the ITT population tho/ includes those who were randomized and whu hove a baseline pathogen. and the 
evaluable population is a subset of the modified ITT population that excludes patients wilh protocol violations tho/ 
are no/ related 10 1rea1men1 failure. 

REVIEWER COMMENT: Note that twice the patients were excluded from the NF arm as from the FT arm (/2fc: 
FT versus 24 for NF). This difference was due to NF losing niore patients to follow-up and discontinuations d"" to 
adverse experience/intercvrrenl illne.ss during the firs/few "'"d of study drug administration. 

Bacteriological cure at a time point required that a urine culture be taken and that all of the uropathogens, found at 
baseline at levels 2: IO' CFU/mL, were reduced to levels < 10' CFU/mL. If more than one sample was taken 
within the window, the worst case was used. 

REVIEWER COMMENT: Once a patient I= been designated a bacteriological failure then that patient should be 
considered a bacteriological failure at all remaining visits. For// patients (6 in FT arm and 5 in NF arm) this did 
not appear lo be the case. The CRFs for these patien/S were reviewed Although the bacteriologic ·utcome at the 
applicant's primary asst:ssmenl window did not require revision, most other assessments including the clinical 
outcomes and lhe final bacteriological oulcome were reclcusifledfrom success to failure for thtse 1 I patients. 
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Table 2 summarizes the rcsulis from both the applicant's and the medical officer's primary outcome assessment 
which is bacleriological cure. As can be seen by lhe 9S% oon!idcnce intervals of the ditfen:nce in the percent cured 
by VI" minus the percent cured by NF, IT is ccmparable lo NF in bacteriological efficacy at all time poinlS based 
upon the criteria established in DAIDP's PoinlS to Consicier. The confidence interval crosses zero and is within the 
lower bound of -20% required when lhe cure rate is between 70% and 80%. 

Table 2: Applicant's and Medi cal Officer's bacteriological evaluation of the 

evaluable populallons at three follow-up time polnls for protocol MON-US..03 

where cured Is the bac!erlologlcal eradleatlon of the baseline pathogen. 

Applicant's Evaluation 
by 5-11 days alter longer therapy 
by 5-11 days post therapy 
at final visit 4-6 weeks after last dose 

Medical Officer's Evaluation 
by S-11 days alter longer therapy 
by 5-11 days post therapy 
al final visit 4-6 weeks after last dose 

n cured I % n cured I % 
cured N evaluable cured N evaluable 

fosfomycln nltrofurantoln 
200/260 77% 179/237 76% 
2151260 63% 1791237 76% 
170/260 65% 1471237 62% 

fostomycln nltrofurantoln 
196 / :262 75% 180/ 238 76% 
2151262 82% 180 / 238 76% 
1641262 63% 143 / 238 60% 

95°1. Cl of 
difference In •t. 

(-7%, 9%) 
(-0%, 15%) 
(-6%, 12%) 

(-9%, 7%) 
(-1%, 14%) 
(-7%, 11%) 
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By pathogen cure rates based upon the medical officer's evaluable population are providoo in Table 3. This table 
includes those pathogens that the applicant included in the Indications and U:iage section of their proposed label. 

Tho assessment of UTI symptomatology was evaluated using a four point scoring system for six key UTI 
symptoms. The six UTI S}""ptoms evaluated were the following: flank tende;11ess, suprapubic tenderness, dysuria, 
urinary urgency, urinary burning. and urinary frequency. The following scores were used: O for absent or normal, 
I for very mild or sligh~ 2 for moderate, and 3 for severe. A patient was classified as a cure if the six UTJ 
sympt"ms assessed were all scored as 0 and no concomitant antibiotic for UTI was talr.en in the period from baseline 
evaluation to the relevant assessment. Table 4 presents both the applicant's assessment and the medical officer's 
assessment of clinical cure _based upon symptomatalogy. 

REVIEWER COMMENT: In reviewing the applicant's data, patien1s were found who had moderate to severe 
symptoms at a visit b11t who were classified as symptomatic successes at thoJ visit. For consistency with the 
protocol, such patients were reclassified as failures for the medical officer's ei•a/uotion. 

Note that the applicant's clinical success rates for FT improves over time from 69'-" to 7 5% for the visit 5-11 days 
after the /-day FT therapy and the visit 5-11 days a/ier end of the 7-a·ay NF therapy, respectively. This is because 
some patients were failures at the visit during study days 5-11 but were free of symptoms at the visit during study 
days I I -I 7. Jn the medical officer's assessment, tmse failures should be carried forward as failures. When 
considere,J in conjunclion with olher miscltJSsificalions. the resull is that the medical officer's clinical success rates 
are 68% and 6J%for ihe visit 5-11 days after the end of the 1-da;. FT therapy and the visit 5-11 days ofter the and 
of the 7-Jay NF th~rapy, respectively. 
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The appticant also included an outcome of"overall clinical assessment" which wm derived from requiring ooth a 
bacteriological success and a clinical success. However, the focus of this review is on the bacteriological <'Utcome 
anrl the clinical symptomalogical outcome considered independently rather than in o derived combination. 

Table 4: Applicant'• and lliledical Officer'• evaluation of clinical •ymptoma In the evaluable 

population• at three follow-up time points for protocol MON-US·-03 

where clinical cure requires relief of UTI symptoms. 

Applicant'• Evah•atlon 
by 5-11 days after longer therapy 
by 5-11 days post therapy 
at final visit 4-6 weeks after last dose 

Medical Officer's Evaluation 
by 5-t 1 days after lunger therapy 
by 5-1 I days post therdpy 
at final vis~ 4-6 weeks a11er last dose 

n cured I % 
N evaluable curnd 

fodomy.:in 
100/260 75% 
180 I 260 69% 
183 / 260 70% 

foafomycln 
164 / 262 63% 
177 / 262 68% 
144 / 262 55% 

n cured I '% 
N evaluable cured 

nltrofurantoin 
182 / 237 77'/o 
1821237 77% 
156 /237 66% 

nltrofurantoln 
1831238 77% 
1831238 77% 
1541238 65% 

95% Cl of 
difference In % 

(·9%, s:» 
(·16%, 1%) 
(-4%, 13%) 

(·23%,-6%) 
(-18%,-1%) 
(-19%, -1%) 

Subgroup analysis for age, race, and weight was pcrfonned on the key bacteriological and clinical outcomes. Table 
5 below presenis the resuiis for the subgroup analysis at 5-11 days post therapy in the applicant's evaluable group 
based upon the bacteriological cure rates. As can be noted by the p-values of the statistical teslS, there were no 
differences between the levels ir. any of the subgroups. This was also the c.ase for the clinical outcome as well as at 

) the 4-6 week follow-up visit. 

Table 5: Analysis of bacteriological efficacy by subgroup baaed upon rate of bacterioluglc cure 

at 5·11 days post therapy In the applicant's evaluable group for protocol MON·US..03. 

n cured I % n cured I ·~ p·value p-value 
Subgroup N evaluable cured N evaluable cured Fisher's Exact Breslow-Day 

foafomtcln nitrofurantoin 
<45 188/220 85% 158/194 81% 0.29 0.557 
45-65 18/25 72% ~7 / 32 53% 0.18 
>65 9115 60% 4/11 36% 0.43 

caucasian 180 / 221 81% 156 / 203 17% 0.28 0.184 
black 22/24 92% 19 / 27 70% 0.08 
other 13 / 15 87% 4/7 57% 0.27 

< 110 pounds 14/16 88% 13 / 14 93% 1.00 0.539 
11 Q.150 pounds 139/168 83% 107/147 73% 0.04 
> 150 pounds 62 / 76 82% 59176 78% 0.69 

) 
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In this cliniClll ;tudy, 192 of375 (51,-,) FT "reated patients and 184 cf374 (49'/o) NF-treated patients reponeC: at 
least o!le adverse event during the study period. A total of 417 adverse events ·.1ere reponed by FT-treated patients 
and 392 events were repcned by NF-treated patients. The majority of these adv•rsc events were considered to be 
mild 10 moderate in severity. Table 6 presents the adverse events c;ipcriencc1 by greater than I% of the patients by 
body system. Significanlly more FT-treated patients rcponcd diarrhea (14.7% vers~s 8%) and significanlly more 
NF-treated patients reponed pruritus (1.6% vers11s 0%). Seven patient• in the Ff group and 16 in the NF group 
were disconlinued from the s1udy due to an adver.>e event or jnt.:n:urrcnt illness. No patient experienced a serious 
adv~rse event. 

Table 6: Occurrence of Adverse Events In 1.0% or more of patients enrolled In protocol MON-US--03 

FT (N • 375) NF (N • 374) 
Body System Adverse Events Numl>er %of Number %of p-value 

of Patients Patients of Patients t>atients Fisher's Exact 
Body as a whole headache 38 1.0 45 12.0 0.418 
Body as a whole pain 15 4.0 16 4.3 0.857 
Body as a w!1ole back pain 13 3.5 11 2.9 0.836 
Body as a whole abdominal pain 12 3.2 5 1.3 0.139 
Body as a whole asthenia 3 0.8 6 1.6 0.340 

Body as a whole fever 2 0.5 5 t .3 0.286 
Body as a whole flu syndrome 2 tl. 5 4 1. 1 0.451 
Digestive diarrhea 55 14.7 30 8.0 0.005 
Digestive nausea 25 6.7 32 8.6 0.339 
Di,estive dyspepsia 8 2.1 12 3.2 0.376 

) Digestive vomiting 2 0.5 8 2 1 0.063 
Digestive flatulence 2 0.5 4 1.1 0.451 
Nervous dizziness 13 35 10 2.7 0.673 
Nervous somnolence 4 1.1 0 0.0 0.124 
Respiratory rhinitis 16 4.3 22 5.9 0.324 
Respiratory pharyngitis 15 4.0 11 2.9 a.55a 
Respiratory sinusitis 8 2.1 6 1.6 0.789 
Respiratory broncMis 5 1.3 3 0.8 0.725 
Respiratory cough increased 5 1.3 a o.a 0.062 
Skin &od skin structures rash 2 a.s 7 1.9 o.1a1 
Skin and skin structures pruritus 0 o.o 6 1.6 0.015 
Uroger.itzl vaginal moniliasis 18 4.8 17 4.5 1.000 
Urogenital vaginitis 14 3.7 13 3.5 1.000 
Urogenital dysmenorrtlea 8 2.1 8 2.1 1.aoo 
Urogenital urinary frequency 6 1.6 4 1.1 a.752 

Urogenital msuria 5 1.3 6 1.6 a.773 
Urogenital Ulinc abnormalititi"s 0 a.a 4 1.1 0.062 

) 
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IV. Inteerated Summaries of Efficacy and Safety 

IV.A. Efficacy 

Table 7 presents the medical officer's bacteriological evaluations of all three clinical trials that have been submitted 
in support of this NOA. The medical officer's test of cure is at the time point that is ~-11 days aft,,,- the longer 
treatment ann. The applicant"• primary assessmenl point was at 5-11 d2ys after end of therapy. A long tenn 
follow-up was caplured at 4-6 weeks after the end of therapy. 

REVIEWER C(l_MMENT: In the NDA, the applicant suggested making the le.•: of cure window at 5-11 days after 
the slarl of therapy. (Jse of this lime poinl implies lhol test for cure for the longer treatment arms be made while 
patients are still on therapy which is unacceptable. For the NDA submission, the applicant used as their test of cure 
a window 5-11 days after the end of therapy. This required an additional visit so that patients came in at what 
would have been 5-11 days after the end of each treatment arm. This was consistent with the choice of a primary 
efficacy window by the statistical reviewer of the first two studies. However, the medical officer's primary efficacy 
window is 5-11 days ajier the end of the longer therapy The sponsor will be sensitive to the medical officer's 
choice of a test of cure wii Jow because it reduces thrirefficacy by 3%, 4%, and 7%/or !::udies MON-US-OJ, MON­
US-02. and MON-US-03 respectively Thi; reduction in apparent efficacy is most lowly due to the potential/or self 
reinfection during the addiJional week of therapy required for the con1parator arms At 4-6 weeks the efficacy of 
FT drops by 14% in the pooled studi<'S in contrast with a drop of 10%. //%and 16%/or ciprofloxacin. TMPISMX. 
and nitrofurantoin, respectively. 

Table 7: Medical Officer's bacteriological evaluation of the evaluable population for each of the 

three UTI studies where cured Is the bacteriological eradication of the baseline pathogen. 

) n cured I 'lo n cured I % 95% Cl of 

) 

Pooled Studies 
by 5-11 days after longer therapy 
by 5-11 days post therapy 
at final visrt 4-6 weeks after last dose 

Study MON-US..01 
by 5-11 days after longer therapy 
by 5-11 days post therapy 
at final visrt 4-6 weeks after last dose 

Study MON-US-02 
by 5-11 days after longer therapy 
by 5-11 days post therapy 
at final visit 4-6 weeks after last dose 

Study MON-US..03 
by 5-11 days after longer therapy 
by 5-11 days post therapy 
at final visit 4-6 weeks after last dose 

N evaluable c"red N evaluable cured difference In 'lo 
fosfomycln 

591 1771 77% 
630 / 771 62% 
4~3 / 771 63% 

fosfomycin clpronoxacln 
194 / 260 75% 219/222 99% (-30%. -16%) 
2031260 76% 2191222 99% (-26%, -15%) 
158 / 260 61% 197 1222 89% (-36%, -20%) 

fosfomycln TMPISMX 
2011249 81% 1941197 98% (-23%, -12%) 
2121249 85% 19'11197 98% (-19%, -8%) 
161 /249 65% 1721197 87% (-31%. -15%) 

fosfomycln nltrofurantoln 
196/262 75% 1801238 76% (-9%, 7%) 
2151262 82% 1801238 76% (-1%, 14%) 
1641262 63% 1431238 60% (-7%, 11%) 
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Table 8 presents the applicant's bacteriological evaluations of all tllrce clinical trials that hav• been submined in 
suppon of this NOA. The source of this infonnation was the NDA original amendment volume I of I stamped June 
28, 1996. 1,, !his amendment, the applicant rcanalyud the f111t two studies, MON-US-01 and MON-US-02, 10 be 
consistent with the v••·;&!~ •ised in the original medical and statistical reviews of these studies. By comparing with 
the above table of the medical officer's results, ii can be seen that there are no striking ditiCrene<:s in the two 
analyses. The applicant's results arc biased slightly in their favor but not sufficient to change the conciusions from 
those that rcsulled from the medical officer's original analysis. 

Ta~ le 8: Applicant's bacteriological evaluation of the evaluable population for each of thv -

three UTl studies wtiere cured IS the bacterlologlcal eradication of the baseline pathogen. 

n cured I % n cured I % 95% Cl of 
N evaluable ~ured N evalu;.ble cured difference In "k 

Pooled Studies fosfomyt;ln 
by 5-11 days after longer therapy 629 I 801 78% 
by 5-11 days post therapy 673 / 801 84% 
at final visrt 4-6 weeks after last dose 514 / 801 64% 

Study MON-uS-01 fosfornycln ctproftoxacln 
by 5-11 days after tcnger therapy 205 / 2l'8 76% 237 / 245 97'/o (-26'/o, -14'/o) 
by 5-11 days ,>OSI therapy 222 I :?68 83% 237 I 245 97% (-19%, -8%) 
at f1,~I vtsot 4-6 weel<s after last dose 16" / 268 61% 206 I 245 84% (-31%, -15%) 

Study r.'ON-US-02 fosfom,cln TMP/SMX 
by 5-11 1ays after IOnger tnerapy 224/ 273 82% 222/ 239 93% (-16%. -5%) 
by 5-11 days post therapy 2361273 86% 222 / 239 93% (-12%, -1%) 
at final visit 4-6 weeks after last dose 1801273 66% 184 I 239 77% (-19%. -3%) 

Study MON-US-C3 tosfomycln nltrofurantoln 
by 5-11 days after longer therapy 200/ 260 77% 179 I 237 76% (-7%, 9%) 
by 5 11 days psi therapy 215 / 260 83% 179 I 237 76% (-0%, 15%) 
at final visit 4-6 weeks after last dose 170/260 65% 147 / 237 62% (-6%, 12%) 
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Table 9 provides cure rates for those pathogens th.tc the 1pplican1 included in the Indications and Usage section of 
the proposed label. Fosfomycin da\a has been pooled acras> the three studies. The data is reported for 5· 11 days 
after the longer course of therapy, 5-11 days post-lmmncnt. and 4-6 weeks pos1-tre11ment. 
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Table 10 provides both the medical officer's and the applicant's analysis of clinical efficacy for each of the three 
studies at each of the three follow-up time points. Also included is an a summary of fosfomycin 's clinical efficacy 
pooled across the studies. 

T•ble 10: Clinical evaluaUon by both th• medical officer and the applicant 

for each of the three UTI studies where clinical success requires relief of symptoms. 

n cured I •J. n cured I •J. 95% Cl or 
N evaluable cured N evaluable cured dlff•01nce In •.i. 

Medical Officer'• Evalu•ble Population 
Pooled Studies fosfomycln 

by 5-11 days after longer lt1erapy 542 / 771 70% 
by 5-11 days post therapy 575 / 771 75% 
at final visit 4-6 weeks after last dose 461/771 60% 

Study MON-US-01 fosfomycln clpronoxacln 
by 5-11 days after longer therapy 169/260 73% 213/222 96% (-30%. -17%) 
by 5-11 days post therapy 199/260 77% 213 / 222 00% (-26%, -13%) 
at final visit 4-6 weeks after last dose 1531260 59% 196/222 66% (-37%, -22%) 

Study MON-US-02 fosfomycln TMPISMX 
by 5-11 days after longer therapy 169 / 249 76% 166/ 197 94% (-25%, ·12%) 
by 5-11 days post therapy 199 / 249 60% 166/197 94% (-21%, -8%) 
at final visit 4·6 weeks after last aose 1641249 63% 1731 197 66% (-30%, -14%) 

Study MON-US-03 fosfomycln nltrofurantoln 
by 5-11 days after longer therapy 16'11262 63% 1631236 77% (·23%, -6%) 
by 5-11 days post therapy 177 / 262 66% 18j/238 77% (·18%, -1%) 
at final visrt 4-6 weeks af!er last dr.>se 1441262 55% 1541236 65% (·19%,-1%) 

Applicant's Evaluable Popula!lo~ 
Pooled Studies foslomycln 

by 5-11 days after longer therapy 623 / 601 77% 
by 5-11 days post therapy 5641801 73% 
at final visit 4-6 weeks after last dose 560 / 601 72% 

Study MON·US-01 fosfomycln clpronoxacln 
by 5-11 days after longer therapy 206 / 268 76% 2201245 90% (·19%, -6%) 
by 5-11 days post therapy 205/ 266 76% 220 / 245 90% (-20%, -7%) 
at final visit 4-6 weeks after last dose 169 / 266 71% 2111245 66% (·23%, -6%) 

Study MON·US-02 fosfomycln l'MPISMX 
by 5-11 days a!ler longer therapy 2191273 60% 2'14 / 239 65% (-12%, 2%) 
by 5-11 dLys post therapy 1991273 73% 2041239 65% (·20°.4, -5%) 
at final visrt 4-6 weeks after last dose 2061273 76% 1991239 63% (·14%, 0%) 

Study MON-US-03 fosfomycln nltrofurantoln 
by 5-11 days after longer therapy 196 / 260 75'.4 162 / 237 77% (-9%, 6%) 
by 5-11 days post therapy 1601260 69% 162 / 237 77% (-16%. 1%) 
at final visrt 4-6 weeks after last dose 1631260 70% 156 / ;!37 66% (-4%, 13%) 
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IV.B. Safe!): 

The applicant .nai,1tains that FT shows a more favorable safety profile when compared to TMP/SMX, an equal or 
better profile when compared to NF, and an equal profile when corr.pared to CIPRO." Table 11 summarizes the 
adverse events for the three clinical trials conducted under protocols MON-US-0 I, MON-US-02, and MON-US-03. 
Statistical evaluation of safety is based upon the Fisher's exact test comparing the rates of at least one adverse event 
in each of the treatment groups. A single dose of FT is not statistically different in safety from either CP (p=0.46) 
or NF (p~0.61). FT is statistically superior in safety to TMP/SMX (p=0.02). 

Table 11: Summary of adverse events In FT and comparator treatment groups in the 
ITT populations of MON-US-01, MON-US-02, and MON-US-03. 

FT (N=1233) CP (N=445) TM?/SMX (N=-¢28) NF (N=374) 
Category n % n % n % n % 

Palients with AEs 567 46.0% 193 43.4% 212 49.5% 184 49.2% 

Patienw with Probably or 
Definrtely Related AEs 81 6.6% 28 6.3% 45 10.5% 21 5.6% 

Patients with Severe AEs 53 4.3% 18 40% 27 6.3% 21 5.6% 

Patients with Serious AEs 3 0.2% 0.2% 5 1.2% n 0.0% 

Patients Discontinued due to 
allAEs 20 1.6% 6 1.31~~ 18 4.2% 15 4.0°/o 

Patients Discontinued due to 
AEs Related to Drug 12 1.0% 5 1.1% 18 4.2% 11 2.9% 
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Table 12 provides a listing of the adverse events reported by 0.5% or more of the FT·treatw ITT population. The 
number and percent reporting the adverse event in the comparator anns is also included in the table for comparison. 
In each of the three studies, FT has a statistically significantly higher rate of diarrhea than its comparator with P"" 
values based upon a Fisher's exact test of0.04, <0.01, and 0.005 for CP, TMP/SMX, and NF, respectively. 

Table 12: Number and percentage of patients experiencing an adverse reaction 
In descending order by percent reporting the event in the FT-treated population 

FT CP .MP/SMX NF 
(N=1233) (N=445) (N=428) \1'1=374) 

Body System Adv&rse Events n % n 'lo n % n % 
Digestive diarrhea 128 10.4% 19 4.'.l% 11 2.6% 30 8.0% 

Body headache 127 10.3% 42 9.4% 46 10.7% 45 12.0% 
Digestive nausea 64 5.2% 21 4.7% 43 10.0% 32 8.6% 
Respiratory . rhinitis 55 4.5% 19 4.3% 13 3.0% 22 5.9% 
Urogenital vaginitis 52 4.2% 21 4.7% 17 4.0% 13 3.5% 

Urogenital vaginal moniliasis 42 3.4% 20 4.5% 9 2.1% 17 4.:% 
Boey back pain 37 3.0% 13 2.9% 5 1.2% 11 2.9% 
Urogenital dys;nenorrhea 32 2.6% 7 1.6% 5 1.2% 8 2.1% 
Respiratory pharyngitis 31 2.5% 7 1.6% 9 2.1% 11 2.9% 
Nervous rlizziness 28 2.3% 14 3.1% 16 3.7% 10 2.7% 
Body abdominal pain 27 2.2% 5 1.1% 2 0.5% 5 1.3% 
Body pain 27 2.2% 6 1.3% 11 2.6% 16 4.3% 
Digestive dyspepsia 22 1.8% 7 1.6% 7 1.6% 12 3.2% 
Body asthenia 21 1.7% 2 0.4% 9 2.1% 6 1.6% 
Skin and skin structures rash 17 1.4% 5 1.1% 22 5.1% 7 1.9% 

) Respiratory sinusitis 15 1.2% 5 1.1% 5 1.2% 6 1.6% 
Respiratory bronchitis 13 1.1% 0.2% 0 0.0% 3 0.8% 

Body nu syndrome 11 0.9% " 0.9% 5 1.2% 4 1.1% 
Urogenital urinary tract infection 11 0.9% 4 0.9% 0 0.0% 2 0.5% 
Digestive vomiting 11 0.9% 2 0.4% 12 2.8% 8 2.1% 

Respiratory ccugh increased 10 0.8% 6 1.3% 4 0.9% 0 0.0% 

Body infection 10 0.8% 2 0.4% 4 0.9% 0 0.0% 
Digestive abnormal stools 9 0.7% 0 0.0% 0 0.0% 0 0.0% 
Body fever 7 0.6% 0.2% 6 1.4% 5 1.3% 
Dig-3~tive flatulence 7 0.6% 1 0.2% 4 0.9% 4 1.1% 
U1-·".;e!1i1a! urinary frequency 8 0.6% 1 0.2% 0 0.0% 4 1.1% 
Ur~er.=·~~ dysuria 6 0.5% 0 0.0% 0.2% 6 1.6% 
Cardio ... o.;c•,tar migraine 6 0.5% 2 0.4% 1 0.2% 2 0.5% 
Musculoskeietal myal;iia 6 0.5% i 0.4% 0 0.0% 2 0.5% 
Skin and skin structures pruritus 6 0.5% 5 1.1% 9 2.1% 6 1.6% 

Nervous .JOmno!ence 6 0.5% 0 0.0% 2 0.5% 0 0.0% 

) 
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V. Summary and Conclusions 

Efficacy 
Statistical evaluation of efficacy is based upon the two-sided 95% confidenct interval of the fosfomycin 
tromethamine minus comparator difference in the rate of all bacteriologic eradication rate at 5-11 days after the end 
of the longer treabnent arm in l:ie medical officer's evaluable patient group. The confidence intervals art reported 
as n,, n, (95% Cl) p,, p, where n, is the number ia the tes1 group, n, is the number in the control group, p, is the 
percent cured in the test group. and Pt is the percent cured in the control group. 

In study MON-US-01, the 95% confidence inter1al is,,., 222 (-30%, -18%) ,,,.,... which demonstrates that a single 
dose of 3 gm fosforr.ycin trometharnine is thera1K:utically inf~rior i11 efficacy to 7 days of ciprofloxacin 250 mg q. 
12h. in the treatment of uncomplicated uril1ary tract i1~fl!Ctions in women. 

ln study MON-US-02, the 95% confidence interval is,.,. 197 I -23%, -12%) ""-,...which demonstrates that a single 
dose of 3 gm fosfomydn tromethamine is thcrapeuti<ally inferior in efficacy to 10 days of 
trimethoprim/st•!famethoxazole 160/800 mg q. 12h. i• the treatment of uncomplicated urinary tract infections in 
women. 

In study MON-US-03, the 95% confidence interval is,.,. m (-9%, 7%) '"·· "" whicli demonstrates that a single 
do5e of 3 gm fosfomycin tromethamine is therapeut;~ally equivalent in efficacy to 7 days of nitrofurantoin 
monohydrate/macrocrysta1s 100 mg q. J2h. in the 1.reatment ofuncon1plicated urinary tract infections in women. 

Sa fill'. 
Statistical evaluation of safely is based upon the Fisher's exact test comparing the rates of at least one adverse event 
in each of the treabnent groups. 

A single dose of 3 gm fosfomycin tromethamine is not statistically significantly different in safety from either 7 
days of ciprofloxac!n 250 mg q. 12 hr. or 7 days of nitrofuranto;n monohydrate/macrocrystals I 00 mg q. l 2h.. In 
study MON-US-01, the rate of at least one adverse event is 46% ( 199/432) for fosfomycin trometharnir.e and 43% 
(193/445) for ciprofloxacin which produces a Fisher's exact p-value of0.46. In study MON-US-03, the rate of at 
least one adverse event is 51% (192/375) for fosfomycin trometharnine and 49"/o (184/374) for nitrofurantoin which 
produces a Fisher's exact p-value of 0.61. 

A •ingle dose of 3 gm fosfomycin trometharnine is statistically superior in safety to I 0 days of 
trimethoprim/sulfarnethoxazole 160/800 mg q. 12 h. ln study MON-US-02, the rate Ofat least one adve1se eve"t is 
41 % ( 176/426) for fosfomycin trometharnine and 50% (2121428) for trimethoprim/sulfarnethoxazole which 
produces a Fisher's exact p-value of0.02. 

In all three studies, fosfomycin trometharnine has a statistically significantly higher rate of diarrhea than its 
comparators. This is the only adverse even where the direction of th~ effect was consistent across all three studies. 
In study MON-US-01, the t'lte of diarrhea is 8% (33/432) and 4% (19/445) for fosfomycin trometharnine and 
ciprofloxacin, respectively (p--0.04). In study MON-US-02, the rate of diarrhea is 9"/o (40/426) and 3% (11/428) for 
fosfomycin trometharnine and trimethoprim/sulfamethoxazole, respectively (p<0.01). In st~dy MON-US-03, the 
rate of diarrhea is 14. 7% (551375) and 8% (30/374) for fosfomycin tromethamine and for nitrofurantoin, 
monohydrate/macrocrystals respectively (p=0.005). 

Subgroup analyses hy age ( l 8-44,45-65, and >65) and race (white, black, ar.d other) did not reveal any noteworthy 
subgroup differen "ith respect to efficacy or safety. 
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Conclusion 
A single dose of 3 gm fosfomycin tromethamine meets DAIDP's guidelines for establishing therapeutical 
equivalence in efficacy to 7 days ofn!trofurantoin monohydrate/macrocrystals 100 mg q. 12h. in the treatment of 
uncomplicated urinary tract infections in womeP. However, the label shouid indicate thot this treatment is 
therapeutically inferior to treatments of either 7 days of ciprofloxacin 250 mg q. 12h. or 10 days of 
trimethoprim/sulfamethoxazole 160/800 mg q. 12h. for this indication. 
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I. ABSTRACT 

The applicant requem approval of a single 3 gm ~ of fosfomydn tromethllmine (MONUROL "') for the 
ll9lllment of ur.cor111*' I ~ umuv net intlldiac•. To lllPPOlt tMir indication, the applicant ha lllbmllled data 
from two dom 1 Ilic, rat ldomized, panlllel group, dO' ibJe..tlind, double dummy ltUdin which compare the safely 
mid eflicacy ol a single 3 gm doee of fosfomydn tromelhamine (FT) ID ellher a 7 day COUl'M of ciproftoxacin 
(CP) 250 mg q. 12 h. (prolDcol MON-US-01) or a 10 day couru of trimelhoprirnlllfamdloxazole (TS) 
HJ0/800 mg q. 12 h. (prolOCOl MON-Us-o2) in the treatmer.t of women wllh uncomplicallld urinary net 
inledlons. The pmwy eflcacy varillble ill the rn of all bectariologic eradication at $-11 days post treatment 
in the medic8J oftlcer's evMlable patient group. In lllldy 01, the eradication rn ill 78% (203/290) for FT versus 
119% (2111/222) for CP (95% C.J.:(-29%, -15%)). In lllldy 02, the e.wicdon rn ill 85% (21212411) for FT versus 
1111% (11M1137) for TS [95% CJ,:(-111"4, -8%)). The overall rata of adwl'M ewnta ill limilar aaa. treatmenls 
in study 01 {48% (19111432) for FT versus 43% (11131445) for CP, JP(l.4e], and lower for FT in study 02141% 
(179142e) FT-50% (2121428) for TS, pio().02). In bolh lludies, FT 11811 a higher rn of diarrhea than its 
comparator [study 01: 8% (331432) versus 4% (1111445), P'"(),04; study 02: 11"4 (40/~) versus 3% (11/428), 
p<0,01). Compared ID a 7 day couru of c:iproftoxacin 250 mg q. 12 h, or a 10 ewiy cour1e of 
trimelhoprirn/l-nelh "•Zole 180J800 mg q. 12 h., a single 3 gm doee of fosfomycin trc.metnamine ill inferior 
in ellclcy, and does not have a sublblntial safely advanlllga for the treatment of uncoml))ica!Pd urinary tract 
infections in women. 

II. INTRODUCTION 

The applicant requem the followins! indicfton in lhe Indications and Usage Mdion of the proposed label: 

The following treatment regimen ill suggested in the Dosage and .....,1111ration 98dion of the proposed 
label: 
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Ill. EVALUATION 

Ill.A, srupy PESIGN 

MC)N.US.()1 •nd MON-Us.o2- domeetic. ,..rdomiZild (1 :1 rldio), ps,..llel1lroup, •ctive-controlled. double­
blind, double-dummy, multicenter lrimls. Primntl rmc•iv9d lllher • 3 gm lingle o,..I dome of fosfomycin 
~ peclaigedin • w:het, ciproftoxacin 250 mg lllbleil -ry 12 hours for -n d•ys (study 01) or 
trimethoprimlsulfllmethOnzole 1eDlllOO ""' lllblell-ry 12 hours ftir '911dmys(study02). To main1llin the 
study blind, FT patients rmceived 7 d•ys (study 01) or 10 dmys (lludy 02) of plmcebo lllblell, •nd CP or TS 
pmtients receiwld • pl-bu Ac:het on the mt dll'f of the,..py. 

Non-pregnmnt. notrlaclalii IQ htm•IM of mg• 1 a or older with cliniclll 8igna •ndior symplDms of uncomplicmted 
lJT1 - .._ for enrollnwnt. Psli 11* who met the inclUlion/exclulion crbrill <- mediclll t1lllcer'1 review 
for details) -e rmndomited to ll'Htment before bneline urine culture rnulll were known. According to 
poloc:ol, If the • 1 i 111 cullure cid not~ en orgm•11 or •n organism w ~.cl 81 inluftic:ient qu•~ 
(<1 O' CFU) the peient w to be removed from the lriml •nd trellllid •ccordlng to the investlg81or'1 dilcretiun. 

By protocol convention, the bltAline vilit w dellignllllid • Villt 1. Four mddlliunlll fotl-.up cun1llcts 
(demignllllid as Vilb 1A, 2. 3, •nd 4)-re required. The liming of~ conlllc:lll In rellllion to studyd•y is 
1111111ilild in Tllble 1. By co1111e11tio11, the lrwtdll'f ofthermpy w cltilignllllid •study dll'f 0, •nd •II sublequent 
ltlldy days were defined in lltnns of the number of days after the tnt dll'f of lhermpy. Note that due to the 
doub!Mllitd l'llllure of the llUdiell, 1111plllisnls19Cliuwcl eill1llF 7 dllys (study 01) or 10 dmys (study 02) oflhermpy. 
HCl'i-r. in re•lily, the FT patients only recetVed one dll'f of mctMt tharapy. Thenlform. T•ble 1 •lso prwents 
desaiptiollS of the visit timing from bo!h blindec; •nd unblinded pa~. 

TABLE 1 : Protocol Detlned Villt Schedule 

Study Day 
Vllit Study Tnnepolnt Study innepolnt 

MON-US MOllj..US (tre•trnent blinded) (trelltment unblinded) 
-01 ..()2 

1 0 (I bmaline-nt FT: ftrsl dll'f of therapy 
first d•Y of thermpy CP: first d•Y of therapy 

TS : tnt d•Y of therapy 

1A 2-4 2-4 48-98 hrs •tier first FT: 2-4dll'fl1lC13ttherapy 
dose of therapy CP: dll'fl 3-5 on therapy 

TS: dll'fl 3-5 GR therapy 

2 5-9 ~ 5-9 5-9 d•ys "tier lint FT: S-9 d•ys llCIBt therapy 
dose of therapy CP: days &-7 on therapy or 

1-3 days llCIBt thermpy 
TS: d•ys 8-10 on therapy 

3 11-15 14-18 5-9 days •llllr Int FT: 11-15 d•ys postlherepy (Study 01) 
dose of therepy 14-18 days post therepy (Study 02) 

CP: 5-9 days posttherepy 
TS: 5-9 d•ys post lher•py 

4 34-49 37-51 4-9 weeks •tier Int FT: 5-7-ks posttherepy 
dOlie of lherepy CP: 4-9 weeks postthllrepy 

TS: 4-9 -ks post therepy 
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The prooedures perfotmed mtNCl!llilit- pr-nted in Table 2. Note thatV• 1A- •n oplion•I ctinic viait. 
Ho-ver. • talephone C111'118ct - requinld. The OOl9d -lunons for Villt 1A -r• performed only if the 
patient- symptomelic. 

8E\llEWEB MS'ET i...txn1oty ,,_.,.., 1 <~end blood chemistry} wwe not mt1esured when 
FT peti6nta wwe on therapy The earlitt11t poat b81celine /Bboratory mH4UffllllfHllll for FT~ taken et 5-11 
days poat therapy. 

TABLE 2: Pnitoc:ol Defined Proceduree - Villt 
Aneument/Oblervation 1 1A' 2 3 4 

lncllllionlexctlllion ./ 
lnfOrmed Consent ./ 

RendomiZlllion/Adminillb •lion of Trelltment" ./ 

Medical History ./ 

Phymc ··i Examinelion ./ ./ 

Vlllll Signs ./ ./ ./ ./ ./ 

Clinical Evalulllion ,/ ./ ./ ./ ./ 

Pregnancy Test ./ -
Bec:te:lology (Urine Culture 1nd Sus~eptllilillty) ./ ./ ./ ./ ./ 

Urinelylis ./ ./ ./ ./ ./ 

Hematology ./ ./ ./ 

ChemislJy ./ ./ ./ 

AdverM Events ./ ./ ./ ./ ./ 

• V'9it 1A ..... QCll:iOf.i dinic .... A' I pltOiW contact w l'M\URd. 
D The taCtW't 8f1d f'nt tmbilt¥1W'9 •1W8*;wd lr.mrthe t I Wllltic:I of the i'f 1\1• 

111.B. OUTCOME DEFINITIONS 

I R.1. BACJER!OLOO!C EfFICACY 

llB.1,1. APPUCANT 

According to section 10.1 of the cppiicent's protocols, mcteriologic outcorn. -m defined 1is follows: 

At ,.r1y post lherapy Yilt M1i1 2 for FT Yilit 3 for cp end TS : 

Feilure: 

All illilllllly SUICeplible pdlogens (210' CFI,,) ere reduced to <1CI' CFU 5-11 dlys 
1fler Ille lemt dOH of study medication. 

Perwiltern:e of 21 O' CFU of the inlllllly IUKeplible pdlofaen. it 111111 be considered 
• bec:teriologic t.ilure if the pd\ogen ii preeent mt lewll 21 O' CFLI mt 48-11& hours 
•fter the ftnt dOH of tMrepy or if the pmthogen ii lnH•lly eliminated mt 48-11& 
hours ebr the first dOH of therapy end ii re-i1o1818d mt 5-8 deys pomt therapy. 
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Supennfedion: Growth of , 1 rl CFU of• dillerent pethogen during therepy. 

Imp a 11"He to Evmllllllll: A beclllriologic -•unon of cure or fllilure e11nnot be rn8de due to, but not limited 
to such r•- • no bedlrial pdlclgen illolllllld pretherepy, urine specimens not 
oblllined 81 prolocol specltled time inleMlla, concomllant entimlcrobial 
edminill'ation Interfered wilh •n•fYlil, Ille. 

At 1111 post !bt!IPY YiM <Yllit 4 for 11! tretlmen11l: 

Recurrence: 

New Infection: 

Growth of > 1 rl CFU of 1n inilillly SUIC8Plible pethogen 81 ~ -ks poet thenlpy 
lfter demonsntion of 1 beclllriologic cure. 

Grov.1h of > 1 O' CFU of 1 different MW pethogen 81 ~-ks poet therepy. 

REllEWE8 CQ'g=m: These beQwiologic outcomN W9t5 as.igned by Ille applicns medical monitor. 
By deaign, the CRF 1.ollected infDnnllllon on HCh lriMI cultunl, but dd not colle..1 the inveatiglltor's 
inlerptetation oflhe utine cultute infonnllliotl. 

By definition, Ille outi:ome of supetWection can occur only tor CP « TS pllllients. 

Tllf.• Ol.Cl:Omes d s..,...iJltlctjon, recummce, and,_ lnledk1tl -. evllluM;d lndvidulllly In tenns of ,..ahlo 
resp,,,ses. The 11pp#c8t11 <*I not usign ~s which llCCOllll for Ill pllllients It U weelcs poat therapy. 
If 11 petiert is 11 beQwiologic failure It ~g dltys poat thtlrapy, hll/lhe dlould be ~as such It U 
weeks p<nt therapy. If 11 pltiert is 11 bacteriologic cure It both time points, this should be fJlflectlJ(J Ill thtJ U 
weelc assessment. The oull:ome of,_ inllection is mutwlly exclutive of Ille oacome of tho inllilll Infection; 
i.e., a patient may /:ave eradication oflhe original infection with a new Infection. 

This reviewer perfonnod an analysis of the applicant's '*'8 which llCC°""3 for Ill pllllients Ill Ille IBt8 post 
therapy visit using the following conventions: 

Suslained Cure: 

Sustained Cure 
with New Infection: 

Recurrence: 

Early 8ecf9riol.JQic 
Failure: 

No l!:vsitJBllon: 

bacteriologic cure at Ille Hrly post thtlnlpy I/isl with docun• rtltion of no new 
infection or no recurrence Ill the IBt8 poat therapy visit. 

bec:Mlioll>gic cure at lhe tHllty post therapy visl Wiil dxumentation of a new Infection 
It any lime post thfnpy (liming al MW inlllctions was not llV8illlble on the applicant's 
dlltabsse) and with documenllltion of no rec~ at the /Ille post therapy visit. 

bacleriologic cue• tire Hrly poat therapy visit with doc.,nentwtioil of reccnwnce It 
the /ate post therapy visit. 

bact8riologic failure st the Hrly post therapy visit 

no om:om& recorded on the dlttabase for the Hrly poat the:-.py visit or for the /Ille 
post therapy visit 

Nate thetbyprotooot, visltmngwas partoflhedef•lilioiis of the applicants bacteriologic o~. In section 
3. 8. 3. 1 of lhe study repolfs, the app/icBfll extended the visit windows "In an effort to capture and Btllllyze 1111 
available and appropritlte data.· The applicant's extendlld visit windows are preHIJled ill Table 3. 

The fact thlt visit timing was linked to bacteriologic oull:ome Is a major llaw ;., the applicns analyses of the 
dllla. Accon:l11g to Ille applicant's detlnitlons, a bactfHiologic assessmert had to be made exactly within the 
specltlad tJrne window (see Table 3), or the medic·'.ll monllor would assign petien(! outrome es "Impossible 
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lo Evalllllle" or "No Eveludon". Cleerly, lhia Is an inappropriate W~i' lo handl6 trfflment failutas or 
l9Cll18nCeS,Sft:ell>HeoUDam9slendlooce11et~visb. FU1JlflmlOl'e, ''lsmlslffdtlQloassign 
the oUr:otne ol"lmposdle lo Eva/Ullle" or "No EV81"81ion" lo pfllierta who 8Cfulllly ':Mi assessments made, 
but -. not within the apec#led lime imd:lw. Mrfllln the app/ic•'ll easigned the C>Wtome of "Impossible to 
Evaluete" or "No Evaluatiotl" the 11111&on for this Outl:ome was not provK»d. 

TABLE3: nfs INlnd-of•- for •·eta · I mid ~I EVlllulllic.ns 

TNE WINDOW (111 lllnns of 5lucly dlly) 

EVlllulllion FT CP TS 

Pre-Prirn•ry (UMd for superinfection)' NIA 1~ 1-9 

Pre-Primary (UMd for new Infection) 1 .... 7-10 10-13 

Prim•ry (UMd for primary mflic8cy 8Vlllulltions •nd 5-11 11-17 14-20 
determinlltion of new infection) 

Post-Prln1•ry (UMd for the determination of >12 , 19 ,· 21 
recurrence •nd new infmdionl 

ae.1.b. MEDICAL OFFICER 

The medal officer llMigned Dllclllriologic outcomes a follows: 

Al 11rty post tbt"PY m IVlll! 2 for FT \ljlj! 3 for cp •nd TS>: 

ECICiClltion: All pdiogens witl1 , 10' CFU 11t l>Meline •re reduced to <10' CFU. 

Ermdicdon with 
New lnfectiori: All pllthogena with ,10' CFU 11t l>Meline •re reduced to <10' CFU. with prnence 

of • n- pdiogen llt lewls > 1 O' CFU during Hrty post theClpy period 

Persistence: 

Presumed 
Persistence: 

Any pa.'hogen with , 1 O' CFU 11t bmeetine is pr-nt 11t 21 O' CFU llt le..t 48-96 
hours .iwr the !Int do.e of theC1py. 

Pr-nee of cliniclll symptoms during the ••rty post theClpy period, but • urine 
culture - nc.t Ulken llt the •me lime • the ctinical m-.nent. 

At IA post tbt!IPY yjl!fl\lJllt 4 for •II lrtllmenlll: 

Sustained ermdic:ation: All J)llthogens with , 1 O' CFU llt bllseline •re reduced to <1 O' CFU during early 
pout theClpy •nd remllin •t <1 O' CFU during 111tm post theClpy. 

Sustained ECldication 
with New Infection: All pmthogens with , 1 O' CFU llt balline mre reduced to <1 O' CFU during ••rly 

post theClpy •nd rem•in llt <10' CFU during lalll pollt theClpy, with preunce 
of • new pdiogen llt lewls , 1 O' CFU during 13111 post theC1py period, 

Recurrence: Growth of , 10' CFU of •n irdlially susceptible pmlhogen during llltm pollt theClpy 
•flllr demonstnition of bllctariologic •Cldicdon during ••rty post theClpy. 
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i>r .. un>ed Recurrence: Pr-nee of clinical symptoms during the lllte pod ttier.py period efter 
demolltlbelion of bec:leriologic eredicelion during .. rty post therepy, but • urine 
culture - not lllk•n et the Ame time •the c:llniclll -nt. 

Eerty Becl9riologk: EredicelionlClinic:el Fllllure 
With Concomitant 
Antibiotic: Pelit:nll who -re c:llniclll fllilurelbllcteriologlc: entdicdon et e•rty ~ therepy who 

E11rly PerwSteroce: 

Eerty New tnf11ction: 

·. -re given • concomilllnt 11ntibiolic for cfiniclll aymptoms, thus precluding • lete 
post therepy bllcteriologic ~ 

j0.Jf9illllnce or preMllMCI pereill9nce of pdlogen 1uring e•rty post therepy period. 

Preunce of new inr.c:tion during e1rty post therepy period. 

BE!llEWEBCQIATW: By stlJdtptOtrx;ol, FTpttlienls had3po8tlher8py mb (5-9deys, 11-15 deys or 14-
18 days, Ind S-7 -'r: po8111Ntment) wtHN8 e.s CPor TS pet;ents had only 2 poalfherepy visits (5-11 deys 
Btld 4-e WlllM.t po8t trelltment). To make u11e of this exn piece of infcltrMtkJn '1:ir lhe FT (llOUfJ, the meclcel 
oftlcer made the clstJncflon between •eatty recurrenca· and "ltlte recurrence• only '1:ir FT pa/iel'lll. A FT 
19Clmlt1C9 wasdt!llncd es "ellrly" lfitoccunedon alUdy day 12-17 (study 01) or a!Udydey 12-20 (study 02). 
A FT rec11181'1Ce wu clttllntKJes "letff" /1 /t occ""8Clon 8tudy ciay ~18 (ltudy 01) or study dey ~21 {study 02). 

l.B,.2. CLINICAL EFFICACY 

U.24. APPLICANT 

According to Mdion 10.2 of the epplicanfs protocols, cliniclll outcomes-re defined• follows: 

At 11rty post !be!IPY yilil Mii! 2 fpr ET Yl8il 3 for cp •nd TS>: 

Cure All pr..therepy 'ligna •nd symptoms h- 8Ubllicled in • re-neble period of time with no 
evidence of their re911rgenc:e et the follow up viii! S-9 deys post therepy. 

Improvement: Moat but not •II pre-therepy 'ligna end symptoms hllft 1lllbelded in • reeeoneble period of 
time without complete rnolulion et the follow up viii! 5-9 deys post lherepy. 

Failure No mpp11rent r9Sp0nae to lhorepy. Permtence of •II pce-therepy 9igns •nd symptoms et 5-9 
days post therepy. 

Un•-ble: A clinic:el judgement of cure, improvement, or fdure cennot 1111 mede due to. but not 
limilecfto IUCh re- " improper d- or length of tner.py, coneonlllent entimicrolJiet 
lherepy, no pethogen ilolel9d, lherepy diecontinued due to edYel"H reectiona, inadequllte 
colony count. inedequete or no follow ":'> cultures. The m 1 ltigoltor wlll be required to 
ate tho cir cu mm nee. which ceUN the cae to be rel9d • non-evetueble. 

BE\llEWER COMMENTS: These clinicel outcomes _,., eS6igned by the ltudy in119stigab'I. 

A/lhougl lhe clnicel aigns end symptoms et eech visit (tlri IMdemess. suprepubic tenderness, hquency, 
dysuria, burning, urgency) -" asaessed indMdulllly on a 4 poirt scale (Oaabsentmorrnal, ts.mild, 
~. 3=seWR1). the Oll9l'a/I cllnicel eveluation was not drec:Uy derived ltom these inclvidual symptom 
Scot8S. 
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By ptAowl Bild CRF cJBq,,, the i'lwstlgab' did nd""""' WI DVflnlll clinical eva/uelion at the late poai therapy 
visit (Vialt 4). 'Thenlfotv, the applicant did not make any usesvrNll'ltl of clinical Ol*°"'9 at the late post 
L~vislt. 

Theni W8I no spece on the CRF for the investi{llliol to ~ the crclmst8nCe• whk:h caused the /1fllient to 
heWI • clinical evaluation of "una11esseble". 

Since ,,,. clinical and becf9I iolo{!ic US8Hl1ICHllS - supposed to ,,. /ndepencltlnt, becterlologic 
circumstances shoukl not hllWI made •,,_.,,,clinically •unauesseble". 

Note that by ptolocol, vial liming wu pelt of the ddlllWlc#11 of the applicant's cllnk:el l'lltccmcl. In nction 
3. 8.3. 1 of the study '9f'O(tl, the epplictlllt •xt.ndtld the visit windows "In an etrott to capture •Id 81'18/yze tl/i 
lft> Mate Bild ep1upilfll dlfa." The .,,,,,_It's exflended visit windows .. ptesented in Table> 3 abow. See 
llddilione/ comments in section 11.B.1.a. abow. 

l.B.2.b. MEDICAL OFf!CER 

The medal ollk:er a.igned cliniall outcomes • follOM: 

Al .. rty post !berlpy yjljt Miit 2 for FT VWt 3 for cp Ind TSl: 

Cure: 

Failure: 

AH or IMlty 111 JQ-therapy signs ind tymptorns ere ellmineted. One lignlsymptom 
of 1 mild 1'4111ire - 1c:cepllld IS 1 c:ure. 

Pel'listllnc;e of pre-lher1py ligns ind iylllptorns. One or more signs/symptoms of 
• modern nature or two or more lignslaymptorns of 1 mild nature Mr• 
c nsidared flilu'". 

Al Ille post lhertpy vjljt Mlit 4 for 111 trutmenlll: 

Sustained Cure: 

R1l1pu: 

All or nearly all pr.therapy signs end tymptorns elimineted during eerty post 
ther1py wilhout r9911rgence during l8t8 post therapy. 

All or neerl) ell pre-lhertpy signs end symptoms aliminld9d during eerty post 
therapy will! r••1rgence of one or more lignslsymptorns during l8t8 poet therapy. 

Early Cliniall Cure/Bacteriologic Pel'listllnce With 
Concombnt 
Antibiotic: Pltienta who Mre bKlltriologic pel'lietllnce/clinic:lll cure et Hrly post lh•raPV who 

-r• given 1 conc:omilllnt •n1itJiolk: for the per.-nt OfV8nilm. thus precludinQ 
- I late post thertpy clinic:lll -nt. 

Eerty Failure: '"-nee of ctinic:81 signs/symptoms during eerty roat theraPV period. 

BEVEWE8 COMMENT· By study ptOIOOo/, FT ptl1tlerD heel 3 post lhentpy visits (~9 days, 11-1 !i days or 14-
18 dlys, Bild ~7 -.Ifs post lreetment.l whenJ u CP or TS patierts heel only 2 post therepy W.lls (~9 dlys 
Bild U WIH!!ks poat treatment) To mllk• use of this extra piece of int'onnetion for tire FT group, tn.. rnedice/ 
olbw l1l8dlt the cbtldtwl bet11 een •eeny relapn" end "late relapse" only for FT patierts. A FT relapse was 
defined as "early" if it occllfrfldon atudy day 12-17 (study 01) or studydey 12-20 (study02). A FT relapse 
w-., defined as "/ate" if It occumld on study dlly , 18 (study 01) or lfudy day ,21(study02). 
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LB.3.WID 

Acc:ording the appbnfa protocols lttr1bution of cliniclll 8dwrae -nta - naigned by the inYMligator n 
follows: 

Deflnil91y relel9d: 

F>robllbly relllled: 

Pa.ibly ralated: 

Unlikely: 

Not related: 

Rellltlonahip hn bMn c.xiflrmed by dec:llallenge end rechallenge; remiRion and 
recurrence follow a reasonable liam~I Mquence. 

Strong S1aapicion of drug -oc:illlion when type, time courae, end rellllionahip to 
doaing 11nd/or dec:hellenge are conlidered. 

Aatugg I I by type. time, coune, re191ionahiplotaking of medicelion end external 
ewnts; may falkM 1 known r-.ior- pmllllm to ~ drug but could have l>een 
produced by pnr.int'a clinical mta and/or other thenipy. 

Drug rellllio•.:.'lip very urilikely; no clHr external ceuee; does not follow a known 
rnponee plll8m to drug. 

CIHrty pr-llillting or ceUHd by a apecltlc extnineous -nt; not wonened by the 
study trelltment; not a known rnponee pdem. 

Clinical adverwe events were also graded on the following -le: 

Mild: 

Modenite: Oilcomfort aufllcient to reduce or a1fwct norm-• ::..iy ac:IMly. 

Severe: 

111.C. EXCLUSION CRITERIA FOR PATIENT ANALYSIS GROUPS 

l.C.1. MOD!f!EP INTENT TO TREAT PAJ!END 

l.C.1.a. APfLICANT 

According to MCtion 3.11.3.S of tlle atudy repo1111, a patient ia excluded from the applicenfa modified intent to 
lreet group If the did not have a~ c 111i'1t1 urine cullure (> 10' CFU of a Inst one pdloger.) et beleline (atudy 
day-2 to 0). 

l.C.1.1!. MEDICAL OFFICER 

The medical c;fllcer did not deft!le or r111lullte patients for a modffled intent to lreet populetion. 

l.C.2. EVALUA8LE PADEND 

I.CJ.A. APPLICANT 

Accordi11g to MCtion 3.11.3.S of the atudy repo1111, a pnent ia excluded fro.'11 the applicants 8Ylllu•ble group If 
she did not have• pOliliYe urine culture(, 10' CFU of ale.tone pelhogen) Ill belellne (atudy day-2 to 0), If 
the isolated bele~ne petllogen - not susceptible to bolh tltUdy 111abic4ics or auacepllbllly testing - not 
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done, if the petient- not complillnt wllh .. king Ille lludy meclalk>n (took <10 .. blela in lludy 01 or "'14 
lllblela in lludy 02) or eo11.-a - 1111known, or If Ille !Ndical monilor did not deem the pdent •wapriete 
for •nalylim. 

BEMEWEB cosznn· TM dud)' reports "* lhlll the m«XM """• review of pe/Jeln wu performed 
prior to btNkinQ the dud; blind. Howe_., the exclwion crltwia UHd by the app/lcenfs ulftdlclll monJIDr was 
not doCll1lenled In ttie dud; nipom. Molt ,,..Ill who - exdudecl by the medlcel """"'°' were given the 
exclusion "'ason "othef". The appllcent provided more inlonnlltion on :his ·~ f1IOUP vie fKsim/19 
lnlnsmluion on Mly 25, 1119!;. Accodng to the epplicent, the medlcel "'°'*"excluded,,_,.,, bued upon 
a review of put medicel history, put histoty ol llne11, and put •Uff11Ce/ history, howewr, no lpec/flc or 
COMistenl/y 8pp/iec1 crllllria were gNefl. 

The reader shouid "°"' that accord! IQ to the applicant's avaluablllly crllaria, a FT ptJlient could be excluded ""not teldng the .,,,,,,,,,,_ number of placebo tablets. 

The tMdlH dwQd also note lhltt ttie llmlng of ptJlient post-basfllinfl visits wu not • crltwion for exclusion ltom 
Iha ~'If• f»l/lflrt•lelym goups. ,.,., ofler1tilfl ,,.,,.,.,.f»l/lflrtcldnothrle a vlalwllhin the spec/119d 
visit windows, the pebenl wu deemed evaluable for 111111/ysls, but given the OIAl:Omtl "No Evlllutltion". See 
additional c01M*1ts in lflCtion 11.B. 1.a. 

l.C.2.b. MEQ!CAL OFFICER 

A pdent ia excluded from the mediclil olllc:er'a ewlu.ble pdent group If there ia no lleaaline pdlogen wllh 
.· 10' CFU. if there ia no visit et 5-11 deya post therapy (dcKl9 not apply to bad9riologic pet ... nce or clinlclil 
hiilure), if there • no vial 8t >21 days post therapy (does not •pply to bl.d9riologk: recurrence or cllnk:ml 
relapse), If the pmlienttDok <10lllblela (CP r lin1111 only) or <14 .. blela (TS pdent9 only) or .. blet complillnce 
unknown (does not apply to FT r i1nla), I the P1i11en1 hlld •n lneercurrent 1i-, If a r.onc:omllmnt •nlimic:tollilll 
Wiii given for •nother MllleR, o.- If Ille prient hlld • protocol vlollltlon with rempect to dlMne dimgnomil. 

REVIEWER COMMENT' Due ID data inconsistencies, the medlcal officer 8"" excluded all Pf//li8ntS lt'Olll 
invesliga/Dr Ginsberg of study 02. St1t1 the medical otrlcer'r 191fiew for data/la. 

111.D. AHALYJJCAL METHODS 

I i).1. APPl.!CANT MEDtODS 

According to Mdion 3.10 of the study reports, the •pplicant compered tre•IMent groups wllh respect to 
beMline demogrephic 1111rimbln using • t-tnt for quanllbillw v11rimbln, •nd • ChHquere comiugency .. ble 
1n11yaia or Filher'• end test for qualillllMI 1111rillbln. 

The ~ compnd be• nent groups wlh rmapect to bmcteriolog!clil •nd clinical cure rein (on the pdent 
leveQ u8ing a Fllher'a -:i ..._ One aided 95% confidence intefVllls for the nlllment dlflerenw in cure rate 
(compenilDr "*1us ~)- *> computmd using I norrNll •pprOlirnwii:>n to the binomial diltribution. 
When computing cure rein, •II pdenta wllh outcomw of •no -lunon· _,.••eluded. 
The •pplicant did not perfonn center-edjusted •nalylim becllUM •pproxlmaly two-ttWda of the centers toed 
'-r than ten patienta in one or bolh of Ille lrHtmelll groups. However, descriptive •n•lyan by center -r• 
prO\lided. 

The 1pplicant did not perform lltalillicAI le.a of bmcteriologlc cure nrtea on the pethogen level. Howmwr, 
descriptive an•lyaes by pdlogen -r• provided. 
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Wllh respec:t to Clllegorical Mfwty ~.the applicant compmred treatments uaing FilMr'a exact test. For 
quantilnwt safety variables such a Ylilll lign measurements, urum chenliltry and hem8tology reaull!;, the 
applil:llnt compmred trelllment groupe at blluline using a two Mmple t-lelt. At each post-baseline viii!, the 
treatment groupe were cotnpmred With respect to the mean change from t.aeline using a two sample t-teat. 
Within e11cl> treatment group, the significance r-r the mesn clhmge from baseline - debmnined uaing a 
pmired t-teat. 

For all teats of hypolh-. the applicant declared lltalilltical signlllcance If the two-eided p-value was , 0.05. 

~: The applicsrt's primary etncacy variable was not specified in the prolocol or study 
report. 

The applicant's method for computing confldHlce inlrHvals is not apptOptila for demonstrating etllcacy 
equivBlence. Accorrlng to the DA/DP "Pointt: to Consider" document, two-aided 115% confidence intervals of 
tf>e FT minus compaflltor clfrerence in cure t'llles should ba used. 

111.p.2. RE\llEWER MEJHO!lS 

Treatment group compmrisons with respect to baseline demog111phic cha111cteriltic:s, basdline diu­
cha111cteriltics, and incllllion Into the patient 11naly9ia groupe -re performed using !!le Fisher's exact test, chi­
square test. two sample t-teat or Wilcoxon 111nk n1m teat where appropriate. 

The treatment groupe were Ct.Jmpared for e11ic:aG~ equivalence using two tlided 95% confidence intervals of the 
FT minus comparator dlfterence in "succeali• ra111 of each efticllcy 1111riable of interest. The confidence 
intervals were computlld Uling a nor• .'1111 approximalion to the bilomilll distribution and inco1po111ted a continuity 
comiclio:i. The contJen<:e ireMils were intllrpnMd Uling the g'*leliie outlined on page 2ll of the dn..1 DAlOP 
"Points to Consider" document. Ellicacy equivalence analyws -re performed for the following variables: 

• all t.cteriologic eradication lit S-11 days post treliltml!tnt fmcludlill eradication/cure, e111dication/cure 
With superinfection. and eradication/cure wllh n- infection) 

• bacteriologic eradication/cure at S-11 days post treatment 
• all t.cterioloS1ic e111dicatio11 by the end of the longer course of the111py (day 17 for study 01 And day 

2'1l for lludy 02; incl•Jdes eradication and e!'11dication wllh n.w mfection; computed for MO data onlt) 
• bacteriologic eradication by the end of the longer course of therapy (MO data only) 
• llll su11tai11ed eradicilicM at ~ -a post~ ( includes aulltained e111dication/cure an.. 1 suiltained 

eradication/cure wtth nevi infection) 
• sulltained becterlologic e111dication at 4-e -ka post therapy 

bacteriolog!r eradication of E. coli isolates llt S-11 days post treatment (MO data only) 
• t.ctetiologic eradic Ilion of E. coli isolates II)' the end of the longer couru of the111py (MO data only) 
• bacteriologic eradicatinn of E. coli isolates at 4-e -a post treatment (MCI data only) 
• clinic:al cure or imprOYement at S-11 days post treatment 
• cfinia::' cure at .$-11 dayr. nost treatment 
• ciir.'cal cure at the end of the longer course of the111py (MO data only) 
• •• 91ained clinical cure at 4-e weeks post the111py (MO data only) 
• "O\l'mlll ILu 111• at S-11 days post treatment (ove111ll auccea defined es a becteriologic eradication 

or bllcbriologic e111dication wllh n- infection 11JQ clinical cure; computed for MO dllta only) 
• ·complete SUcceM" at S-11 days post treatment (complete succ- defined • • becteriologic 

eradic~tion or bacteriologic eradication with n- infection AD!I cfin~:.I cure AD!I no mdverse event; 
computed for MO data only) 

This reviewer considers the rate of all bllcteriologic e111dication at 5-' 1 days post treatment in the medical 
ollicer's -iuable plllient group to be the prim•ry efticllcy 1111riable. All othe, efl!cacy Vllriables are co:iaidered 
ucondary . .. 
Sui.et ellcacy analyses 111 age (<85 YerSUa >es) and l1lce {wlillt, black, othOI•) -re performetl br the primary 
ellicacy variable. 



NOA !!0-717 l!!ol!!rnyojn ~ .. , .... , •• (MONUROL '") 12 

Treatment group compe!ilonl of 8dveru -nt rates ure performed using Fmher's enct Int. Comparisons 
were m8de for the following Yllriables· 

• patients with et lent one 8dveru -nt 
• patients with mt leat one lldveru -nt by body system 
• patients with mt lent one 8dveru -nt by each type of event 
• patients with mt leat one -re 8dveru -nt 
• patients discontinued due to an mdveru -nt 

Sublet safety •nalyMs by age (<85 versus :>65) •nd race (white, bl•ck. other) were performed for the rateof 
at least one 8dverse event All patients who took mt lent one dose of study medialtion are included in the 
safety •nalyses. · 

Unless otherwise stated, all tests are two lided, •nd the level of lignlficllnce ii 0.05. 

All tabulated dllbl pr-nllld in thil nM9w were otlllii Mid from the applicant's sludy repor11, the •pplicenfs SAS 
data sets, the medical oflicer'1 draft reviews dmted 718195 (sludy 01) •nd 7/5195 (study 02), •nd the medical 
oflicer's Paradox data besM dmted 8/14195 (study 01) •nd 11129195 (study 02). 

RElllEWE8 NOTE: ~the ITlfKlcal otrlcer's analysis group exclusion criteria as stated In section II. C.2.b. 
"""" applied ID the medical olllcer's data bases, the resultant groups of eilllluable patients cMfered tom those 
presented in the medical officer' s drtlft reviews. However, the inconsistwlcies did not grossly impact study 
cone/us.':'. "S. In this l'IMllw, the medical olflcer's eilllluable plllient groups es preaented in the medical otrfcer's 
draft reviews of 7.IMIS (study 01) and 715195 (study 02) are used in all eflicacy anelyses. 

111.E. RESUL!S 

RE\llEWF.8 NQTE: Three inYestigabs (Hamacl<, Costantini, and lravani) patticipated in Oath studes. These 
centers anroled 17% (1471877) and 21% (17WBS4) of the pRtients in protocols MON-US-Oi and MON-US-02, 
respect;ve/y. The independence of these trials is questionable. 

11.E.1. PROTOCOL MQN.UH1 

A total of 877 patients were enrolled •cross 32 centers. Enrollment by center ranged from 1 to 74. By 
randomizlltion, 432 •nd 445 patients were •lloceted to receive FT •nd CP, respectively. 

1"he number of patients inctud'ld in ••ch enalyeil group is displayed In Teble 4. In each en•lysils group, the 
percentag11 of included FT patients is numerically greater th•n the percentage oi inclua.'11 CP patients. 
~r. the tre.rtrnent difference ii lignlflcent only in the MO -l•11ble group. The tre.trr.-nt dltf-nce in 
the percentage of patients included in lhil an•lyeil group ii mail>~,· due to •n Imbalance IMth ~lard to the 
number of patientswll".out• plllhogen lltbwtlin" ;14;: "W") for FT vtrsus 180 (~)for CP]. An imblll•nce 
also exilta IMlh regard to the numberof pder.sexcluded byi.~ ...,~,,, • m'1fng or Im 5-11 d•y pollttherapy 
visit [5 (~ %) for FT versus 1 '.I (3%) for CP, - medical ot'llcer'a r3View). Thia phenomenon ii direc'Jy linked 
to treatment eflicacy, lince 1 •cure• outside the 5-11 dey window would be excluded from the analyeil, but a 
"failure· outside of the window would not be excluded from the •n•lysil. 

TABLE 4: study 01 Patients Included in An•lyeil Groups 

FT (N-432) CP (N"445) 
an•lysil group 

included (%) included (%) 
p-Y11lue' 

' 
applicent modified ITT 293 1'6) 285 (80) U.070 

•ppliCllnt evalu•bl• 231 (53) 21:.! (48) 0.091 

MO evalu•ble 280 (80) 222 /SO) 0.002 
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Within the analysis groups, the treatments did not differ significantly with respect to baseline demographic characteristics or baseline dise- cheracterisb. In 
ll!'neral, patients studied were young, wMa females. 

Only 10 of Iha 32 centers htd at least 10 pdenla per treatment included in sny of the analysis ~roups. Since enrollment by center was generally niall, meaningful 
by center •11•~/HS couV. not be pelformed. 

Bacleriologic reailts at 5-11 da)IS post treatment •'e p<esented in Table 5. The rate of all eradication for FT Is 83", 84", end 78~ In the appllcent modified ITT, 
applicant evaluable, and MO •valuable groups, respPcti"1ely. For CP, the rate of all eradication Is 99" in all analysis g10ups. The rates for eradicetionlcure are 
simller. At 5-11 days post treatment in all a-talys!s groups,~ .. 95" confidence Intervals show that FT has• signitlcantly lower rate of all eradication, and a 
signiftcently lower rate of eradication/cure than CP. 

. I 

TABLE I: Stuct101 Bacte:ioiOQ!c Outcomes at Early Poet Therapy Visit (5 to 11 days post treatment) 
Im :Iv day 5-11 for FT liludvday 11-17 for CP) 

modified ITT evaluable 
outcome 

applicant applicant MO 

FT (N=283) CP (N=26S) FT (N=231) CP (N=212) FT (N=260) CP (N=222) 

n (%) n <"> n <"> n ("a) n <"> n <"> 
au eradication 225 (131 231 (991 119 (141 117 (991 203 (71) 219 (991 

eradication/cure 225 (83) 2?1 (99) 189 (84) 187 (99) 198 (75) 218 (Sib) 
cure with superinfection (applicant outcome only) - 0 (0) - 0 (0) - -
eradication with new infection (MO outcome only) - - - - 7 13) 1 (<1) 

aHpenls•nce 45 (17) 2 (11 3r (11) 1 (<11 57 (221 3 (1) 

persistence/failure 45 (17) 2 (1) 35 (HI) 1 (<1) 54 (21) 2 (1) 
presumed persistence - - - - 3 (1) 1 (<1) 

appHcant "no •valuation .. 13 32 7 24 - -
denominator excludlna annllcant "no evaluation" 270 233 224 111 260 222 

H%CJ.': all eradication 1-21, -111 (-20, -10) (-21, -15) 

eradication/cure onlv (-21. -111 1-20, -101 1-29. -171 

• Thia~ lo --- the~--· The,_ for "no--w.e not poyidod by the llllPlcwt 
'Two oldod 95% ~ ~of the FT"*"'" CP dlllwe- In·.....,...- - ~by the reYI" M uoing a normal --to the bl-I and Incorporating a ccolinulty corl9CUon 
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Bacteriologic rnul!s 11t the end of the longer course of therapy (study day 1 n for the MO evaiu•blc •n•lysia 
group BIT pi-IWld in Table 8. The,... of 811 eradic:Mon is 75% for FT com1111red to 99% for CP. The rates 
for eradiclltion only •re simil•r. The confidence interwl rasulls llhow thllt llt the end of the longer courwe of 
therapt, FT ha a aiQi~ low8f ralB of all eradir:lllion, end• lignillcllnlly lower rate of eradiclltion then CP. 

TABLE 6: Study 01 Medical Ofllcer Bacteriologic Outcomes By Study Day 17 
(5-17 d..,.. nn!ll theranv for FT, 5-11 d- " It theranv for CP\ 

MO evalu•ble patients 
outcome 

FT (N=290) CP (N=222) 

n (%) n (¥.) 

•II enidicetion 194 (75) 219 1JI) 

eradication 1117 (72) 2111 (98) 
eradication with new infection 7 (3) 1 (<1) 

•II persistencelurty rec1m9nce 66 (25) 3 (1) 

MO early recurrence (study day 12-17 for FT only) 9 (3) . -
persilltance 54 (21) 2 (1) 

presumed persistence 3 (1) 1 (<1) 

95% CJ.0 : •II 9'8dicetion (-30, -11) 

eradication onlv (-32. -201 

'T- - 95'11. __."" -- of the FT"*- CP clltww.., In-..--- .....,._toy lllo - uoing o nor.­
opproxlmollon to the t:inomiol - '"""""' lotilog • conllnully ...-•. 

BIK:Nriologic results mt 4-6 _... post treeb 1ie.ll mw pr-nllld in Teble 7. The rate of ell suateined eradication 
for FT is 71%, 71"4, and 81% in the applie11nt modified m. •ppl!cant evalu•ble, •nd MO evaluable groups, 
respediYely. The IP", of ell llUlblhwd eradication for CP ill 95%, 118%, end 8~ in the •pi:-licent modified m. 
applicant eva: •'ld ~ 9'olQl11eble groups, respectively. N. 4-6 -ks post trelllrnent in •II •nalysis 
groups, the 95'io ""· .ence inteMlls show thllt FT h• • lignificllntiy lower rate of ell suatllined eradication 
than CP. 

The rate of sustained eradice:ion/cure for FT is 84%, 115%, •nd 57% in the •i::;;lic:ent modified m, eppficant 
evaluable, •nd MO evaluable groups, respec:tively. The rate of susteiMd eradication/cure fo~ CP is 91%, 112%, 
and 118% in th• •ppficant modif~:t ITT, epplic•nt evalueble, end MO evalueble groups, respectively. N. 4-6 
M9ks post trea!ment in •II ane~ oroups, the 95% coi lfidence inteMlls show that FT h• • lignificanlly lower 
rate of sustained eradication/cure than CP. 

Bactieriok'9iC results for E. col irlolllllll in the MO evaluable •n•lysis (.lroup ere presented in T•ble 8. The rate 
of E.coli eradicetion for FT is 81%, 77%, and 89"' llt 5-11 days postnetment, by study day 17, end at4-6 
Maks postbulment, ~ly. The rate of E.coli eradication for C? is 118"4, 118%, •nd 90% at 5-11 deys 
post lrNln 111111. by study day 17, end llt 4-6 "9ks post trelltment, respedlvely. Al dem0t Riii •ied by the 95% 
confidence intllMil results, FT hn • lignillcllntly lower ra1e of E . ..'Ol eradicrior th•n CP 11t •II time points. Due 
to sm•ll numbe111 of isolmtn, meeningful •n•lyaes of oltler urin•ry pllthogens could not lie performed. 
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TABLE 7 : Study 01 B•cteriologic Outcomes •t Lmte Poat Therepy Visit (approximately 4-(i weeks post treatment) 
(stud d•v ' 12 for FT. Bhldv dev , 111 for CP ) 

modified ITT eveh1•bl• 
outcome 

appli::ent applicant MO 
(con1p~'led by reviewer) (computed by reviewer) 

FT (N=2113) CP (N=265) FT (N=231) CP (N=212) FT (N•260) CP (N=u..!) 

' n (%) n (%) n (%) n (%) n (,.) n (%) 

•II sustained enidlcatlon 113 (71) 210 (95) 153 (71) 173 (II) 151 (11) 117 (II) 

sustained eredic8tion/cure HM! (64) 20·: (91) 141 (65) 166 (92) 148 (57) 192 (66) 
sustained ered Jcure with n- Infection 17 (7) 9 (4) 12 (6) 7 (4) 10 (4) 5 (2) 

all recurrence/persist.nee 75 (21) 10 (5) 13 (21) I (4) 17 ( 33) 20 (I) 

applicant recurrence (regard!- of timing) 30 (12) II (4) 211 (13) 7 (4) . - - -
MO eerly recurrence (study dey 12-17 for FT only) - - . - - - - - 9 (3) - -

MO lllkl recurr11nce (study d•y > 111) - - - - - - - - 19 (7) 11 (5) 
MO prnumed let• recurrence (study Gey > 111) - - . - - - - - 2 (1) 6 (3) 

••rly permtencelfll~ (documented or prnumed) 45 (17) 2 (1) 35 (16) 1 (<1) 57 (22) 3 (1) 

MO patlenb without long t.nn b8cbrlologlc follow up• . - . - - - - 15 (I) 5 (2) 

early bllct. eredJ cllnic:£1 feilure with concomibnll •ntibiotic - - . - - - - 8 (3) 4 (2) 
eerry erediclllion wilh new Infection - - - - - - - 7 (3) ·1 (<1) 

•pplic:lint "no ev•luatlon"' 21 45 15 31 . . 

•pplicllm "no evelualion" Ill ••rly visit 13 32 7 24 - -
•pplicllnt •no eveluellon" et late visit 12 13 II 7 . -

denominator excluding •ppllcllnt "no evl'lki•tlon" 251 220 211 111 £!-0 222 

111% C.l."~ ell sustained erediclltlon (-31, -11) (-32, -17) (-31, ·20) 

sustl'llned er•dlcatlonlcure 1-34. -201 1-34. ·111 1-37. ·221 

.,.. ___ .,..,_,,__ ___ lnlt.ornodc.i-ll'lllyw•beclerloiaglc-. -clngtothe-olllc«, rnootolU-~ -· COi ___ tho 

Mtly poof lhotapv -
• Thlo ~ 1o - rrom lho ~ onalylM. Tho.....,. ror "no..-·_,, no1 pr- br the lljlpllc:anl. 
'T"M> oioJed 95"' C01•1d&i"* lnlervolo ol the "1' - CP clll- "1 "oucc:eM• - camp.Ced l>r the - umg • - _...i- to tho - and incorp...,111111 • contlnullY-. 
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TABLE 8: Study 01 95% C.I. of the FT minus CP Dffference in B•cteriologic El'8dic8tion Rn 
for E. Coli lsollltel 

Accordino to Medal Oflk:er E1111lu•bl• Groun 

el'lldic;Jtion nrte 
study time 

FT (N=2111) CP (N=111n 95% c.1.• 
n (%) n (%) 

e•rly post therapy villt 175 (111) 1114 (911) (-23. -11) 
(5-11 d•ys r.iost therapy) 

by study d•Y 17 167 (77} 1&4 (911) (-27. -15) 
(5-17 d•ys post therapy for FT; 
5-11 d•ys post therapy for CP) 

In post the111py viii! 149 (69) 1e8 (90) (-29. -13) 
ta~oximnlv <Ml -ks ....... thera""' 

•rwoliclld-woldoi0»-cfhFT-CP-•aln._. _ _,.,._bVlho-UOif110--Gl<it1-1 
to the binomial Md ii ICOf'P(ntil ~ 8 continuity COi I ec:tiQI I. 

Clinic81...ulls at 5-11 d8ys pcl9ttrelltmen1 •re pr-nllld In T•ble !i. Tht> nrte of cure or improvement for FT 
is 96%, 83%, •nd 77% in the •pplicent modified ITT, applic8nt -luable, and MO evaluable groups, 
respedively. The llll9 of cure or improvement for CP la 1001', 95%, and 118% In the applicant modified ITT, 
applicant 9Vllluable, •nd MO 9Vllluable groups, ·~· M 5-11 days post trelltment in all analysis groups, 
the 95% confidence inteMla llhow th8t FT haa • lignlfiCllntly lower r8le of cure or improvement than CP. 

The cure rate for FT is 81%, 113%, and 77% In the applicant modified ITT, applic8nt e1111luable, and MO 
9Vllluabl~ groups, r~ly. The cure rmte for CP la 94%, 95%, •nd 118% in the applic8nt modified r.T, 
applicant eV11l11able, and MO 9Vlllinble groups, rwpedi\191)1. M 5-11 d•Y'I post trelltment in •II •nalysis 11roups, 
the 95% confidence intemls sho• that FT haa • lignificantly lower cure nrte th•n CP. 

Tables 10 end 11 display clinical results at the end of the longer cou1H of therapy (study day 1n •nd m<M! 
-a pcl9t therepy, rwpectiYely, for the MO -lu•ble •nalysis group. Af study d•y 17, Iha t:Ure rwte is 73% 
f:>r FT compared to 96% for CP. Al ~ -ks post therapy, the 91Atained cure me la 59"' for FT .:ompmred 
tll 88% for CP. The contdeuce inlBMll ..-ills show !tial FT hn • lignillcently lower cure nrte th•n CP at both 
time points. 

M 5-11 d8ys poa 1r91i1ment, the ral8 of "overall u c 11 • (delned aa • bacteriologic eradiclltion or bacteriolggic 
eredic81ion wllh n- Infection 11J11 cllnicel cure) in the MO evalua~ •nalysis group is 67% (1741250) for FT 
ar.~ &5% (2111222) forCP. The 95% conlidence inllMl of the FT minus CP difference in overall auccw nrte 
is (-35%, -21%), which shows Ihm l'T has• lignillcllntly lower r8"' of overall success Iha" CP. 

At 5-11 d•ys post trelltment, the in of "complet8 suc;cesa• (defined 88 a bacteriologic eradication or 
ba::t:sr.ologic erlldic81ion wr.11 n- infectic>n 11J11 ctinic81 cure 11J11 no lldveiH event) in the MO llVl'luable 
-lysil group ii 37"' (951260) for FT 8nd 50% (1121222) for CP. The 95% conllde!'!Ce inteMI of the FT minus 
CP difference in complete succesc rmte ii (-23%, -5%), which shows Ihm FT haa • signlfialntly lmwr nrte of 
complete success th•n CP. 

RElllEWE8 CQMMENT: lnlh8 M0evaluablsans/yai8goup, :i4% {14112tYJ)ofF7 patknts and 55% (121/'l22) 
al CP pllbei n clcl not have 811 adverse event. The 115% contldence intwval of the FT minus CP difference in 
lhef1lltfl olnoadWll'SfHNwtis (-109'. 9"), which #low$ that the natments - aimilar with respect ID the rete 
of no adverse rmm. 
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TABLE 9: Study 01 Clinical Outcomes at Early Post Therapy Visit (5 to 11 days post trelllmont) 
'' udv dav 5-11 for FT. studv claY 11-17 for CP) 

modified ITT evaluable 
outcome 

I applicant 1pplicllnt MO 

:oT (N,.2113) CP (N=28:5) FT (N=231) CP (N=212) FT (N=280) CP (N•222) 
>-

n (%) n (%) n (%) n t'I') n (%) n (%) 

cure or improv-nt 247 (98) 230 (100) 177 (13) 178 (15) 119 (77) 213 (91) 

cure 207 (111) 217 ('4) 177 (113) 1711 (95) 199 (77) 213 (99) 
Improvement 40 (16) 13 {ti) 0 (0) 0 (0) - - - -

failure • (4) 0 Ill) 37 117) 10 (5) 11 123) • (4) 

applicant •no •valuation,.. 27 35 17 24 - --· denominator excludlna a...,licant •no evaluation• 251 230 214 1N ZIC 222 

95%CJ.0
: cure or lmflrov-nt (-&, -11 (-11, -5) 1-2'. -13) 

cure 1-20. -7) (-11. -SI (-21. -131 

• Thie~ .. - from""' ""*8111 ...._. Tho_,"" ..... __,. -- nol pr- bot""' ""*8111. 
'T--95'11. ----<>llho FT-CP-11u In.._ - ~both- uotng • ---wi11-1tolho- ond i.,. ... olliCI • conlinuily-1-.1. 
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TABLE 10: Study 01 Medi1:11I Of'lk:er Clinical Outcomes By Study Day 17 
CS-17 da"" thera""' tor FT. S-11 d...,.. " ot theralllll tor CP) 

MO evaluable patients 
01otcome 

FT (N•260) CP (N=222) 

n (%) n ('4) 

cure 119 (731 213 IHI . 
all failure 71 (27) I (41 

MO early relapse (.tudy day 12· 17 tor FT only) 10 (4) . . 
early failure 111 (23) 9 (4) 

95'4 CJ.": cure 1-30 •• 111 

•r"'°lidld95%W1adliiikMinllltrw9of .. FT mn.. CP ctn ..... in ·eucic:.u-,.. Wil I •DJ-,..,...... ulirtQ I narm.t 8i'4J1oodliililboi1 
to the btnomillt mf1d N tCXli poi ail IQ I continuity COi iaetiol I 

TABLE 11: Study 01 Medical Oftk:er CliniQI Outcomes At the 1.1118 P~ Therapy Visit 
(approxltnalely u --- poet trntment) 

1.t1x1v dllV , 12 tor FT. liludv dw , 111 tor CP 

MO evalu~ble piditinls 
outccme 

FT (N=260) CP (N•222) 

n (%) n (%) 

sustained cu .. 153 (511 1H (Ill 

alfallure 17 (33) 24 (11) 

MO early relapse (study dsy 12-17 for FT only) 10 (4) . . 
MO late relap11e (study day , 1 II) 18 (II) 15 (7) 

early faiti;re 111 (23) 9 (4) 

patients without long tarrn cllnic:al folow up• 20 (II 2 (1) 

early bacteriologic fllllure/clinlcal ciJre with concorl'lilant antibiotic 20 (II) i (1) 

15'4 CJ.": sustained cure 1-37. ·221 

'Two--w-.. -olhFTminulCPdllaiiwwwin".._"-~~tht-Ulir'G•--w<it•-1 
to the brlomill 8'\d ii W::O:puii61Q • carD1ulty toii«tiOI i. 
•Ao•-CMeorW/OiO.llw...,.. _ _,.....__.,.._.,_OIOY_•to1www1 .. •-

Subset elTicacy analyus by age (<115, >95) and race (whibl. black. other) tor the rate of all ba~notoglc 
eradication at >11 days poet trelllment in the medicltl olllcer'• evaluable group are presentec: in Table 12. 
Confidence inteMtl result9 were perfonntld only tor those eubeela wllh > 10 patients per treatment group. 
EftlCllcy results were conlialent acroa the eubgrou~. 
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TABLE 12: Study 01 Subgroup Etlk:ac:y Analysis of Ra of All Bacteriologic El'lldication 
At S-11 Daw Post Treatment Acx:onlina to Medical Ofllcer Evaluable Group 

eradic:alion ral8 
aubgroup 

FT CP &5% c.1.• 

nlN ('%) nlN ('%) 

age <85 188/240 (711) 2101213 (99) (-28, -14) 
age >85 1512(1 (75) 11111 (100) -

race white 171112211 (711) 200/202 (99) (-27, -15) 
race black 13/111 (72) 12/~3 (112) (-52, 12) 
race other 11/13 Cll5l 1n (100) -

'Two lidlld ~ w ... a .....,.. of .. FT """"' CP ....... 11 "9uc:c:w;• -. COii ; Md br the ...._,. Uling • normml ..,.Clid11111ticJi 1 
ID the brmmilll mnd ilcupu;llli G. contirUly CUI id'Ai. CCM1ftdlww ......... pr ... !Wid on-, for thoM aubgroupe wlh ...... 10 pllberW 
per bwbtllil'lt Ql't'IUP. 

A summary of utety outi:om. • reportBd in the applicant's study report is prewnted in rable 13. FT 1nd CP 
11r9 limillr wlh respect'> the r1IM of II !ellllt- ldverae -m. It lent one trutment rellll9d ldverae -nt. 
at lent one cevere ldverae event, 1nd dilc:ontinualion due tD an ac1ve- event. FT tin lignificanlly higher 
l'lllllS of at lelll: one met.bollc 1111.1 nutr;&n1I system ldverae -m. at lellt one dilrrhe1 ldverae -nt. and 
8t lent one rnh ldverae event. 

BElllEWEB COIMIEUT: UsirtQ the 1f1111/ir;eds SAS dD sets, this "'w.-r could not flxactly reproduce some 
of the applicant's tabulations of BC/tlflrse •vents presfH'lt8d in lhe study report. Howflver, lhe chcrepancifls 
are minor and do not impect study conclusions. 

TABLE 13: studv 01 Summa 'Y of Saf..tv Outcomes' 

FT CP 
outcome (Na.432) (N-445) p- 115% C.1.3 

value' 
n ('%) n (%) 

at least one advflrse evt1nt (AE) 1911 (48) 1113 (43) 0.48 (-4, 10) 

at lent one treatment relnd (deftnitely or probllbly) AE 38 (8) 211 (8) 0.30 (-2. 8) 

at lent one severe ~ 14 (3) 18 (4) 0.511 (-4, 2) 

discontinued due to an AE 8 (1) 8 (1) >0.99 (-2, 2) 

at least one metabolic ind nutritional system AE g (2) 2 (<1) 0.04 (0, 3) 

at lent one di11rrhea AE 33 (II) 111 (4) 0.04 (0, 7) 

1t lemst one rnh AE 10 12l 3 (1) 0.05 (0, 3) 

'Nun-._,. - flum lho ""'**11'1 lludy _. -· OUl<:a1* .. pwwwillld «tit far'- bodv ~ - ,_ -
With ........ ...., llgr'**1t bwb••ll ciffw•tee (0.05 .... ) 

'Two.- p-voluo 1n>m -·--, rwo Mtlct ~ tOih'1dlNU ..,.., of tho FT mn.. CP ctrlWi•w in ..,... ,.. OUii I "*' ">' lhe ......... ~ • nomW ~uxiliilltkHI lo 
the bnc:lrNe6 and w acoi p;w lllbi G • continuity CG t llCtiui i. 
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Subset Mfety analyses by ag. (<85, >e5) and race (white. black, other) for the rate of llt least one adverse 
event are pr-nted in Table 14. No notewor1hy 1Ubgroup dln.rences -re obMrved. 

-
TABLE 14: s·.= 01 Su~roue Safety Analysis oi Ralt.~ '~_eut One Adverse Event' 

adverae even! rate 
subgroup 

FT CP p-yalue' iii% C.I.' 

nlN ('4) nlN (%) 

111 patients 193/432 (45) 1981445 (45) >0.119 (-7. 7) 

age <85 1781397 (45) 1941425 (48) 0.83 Hl.8) 
age >65 15135 (43) 4/20 {20) 0.14 (-5. 51) 

racewMe 1iV374 (411) 1771398 (44) 0.71 HI. 9) 
race black 14/41 (34) 14128 (50) 0.22 (--4:Z, 11) 
race other 7117 (41) 7119 (37) >0.99 (-33, 42) 

'N _____ .,.,_cflM..,.._11'9 SAS---

' Two ~ l>"tliue lram ~--· oact -
'Twolidlid- ca.-ICO -- al"'° FT"'""'° CP -·--Ir>- -COlllJllMd b\'IM - IU"G 1 - --·-•to the binomilll Md • WXiipcnlJ~ I corQUty COliiCtioi I 
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1.E,2. PROTOCOL MON.UHZ 

A tobll of 854 p•lients were enrolled •croa 30 cenlltrs. Enrollment by center renged from 3 10 711. By 
111ndomization, 426 Ind 4211 petientl were •lloedld to rec:eille FT •nd TS, re.pectively. 

Tho! number of pllllenls inchJCled in Neh •n•lylis group ii dimplllywd in T•ble 15. In Nch •n•lyllis group, the 
percenblge of included FT palienta • numerically grul9r lhan tile percenlllge of included CP pnenta. 
HoMl,.r, the tr•lllm•nt.dll'lerence 9 ligniflcant only In the MO -11111ble group. The trelllment dlfhtrence in 
the percenblge of petienta included In thili •n•IY* group ii mminly due to •n imbll .. nce with reg•rd to the 
number of pdenllwlhcM• Plll!1ogen mt b1111ine [115 (271') for FTw 148 (34%) for TS). An imbe .. nce 
also mills wlh 111g11rd to the number of pelierdm adtlded by the MO for • 11 · 11 'ng or ...,. 5-11 day poet therepy 
viii! [1 (<1%) for FTV91-11(3%) for TS, - medical ofllcl"'ll .-..w). TlW phen~~ ii directly linked 
to treatment eflk:llcy, lince • "cure" oulllide the 5-11 day window would be excluded from the 1n1lylis, but • 
"fUure" outlide of th& window would not be excluded frorn the •n1ty*. 

TABLE 15: Study 02 pelientl Included in An•lylis Groupe 

FT(N'"'428) TS (N'"'4211) 
1n1iyllis group 

included (%) included (%) 
p-yalue' 

1ppliclnt modified ITT 291 (88) 288 (52) 0.081 

1ppliclnt 8Vlllu•ble 213 (50) 193 (45) 0.171 

MO eY11lu1ble 249 (Siil 197 148) <0.001 

Within the 1n1iyllis 9roupe, the treltrnenta did not differ signitlcllntty with rMpect to lllMline damogrephic 
ch•r1cteristics or blseline dile- chlracten.tios. In generel, plllientl lludied were young, ~ fem1les. 

Only 7 of the 30 centlll"I hmd 81le..t10 pmlientll per trelltment included in 1ny of the 1n1iyllis group!!. Since 
enrollment by ceni.r- generelly wnell, me1ningful by cemar 1n1iyMI could not be performed. 

Blcteriologic reeutls mt 5-11cisyspoettrelllment1re pr-ntlld In T1ble 19. The rete of 111 el'ldicl&tlon for FT 
is 1111%, 90%, Ind 115% in the 1pplicent modified m. epplic8nt -IUlble, •nd MO -•u•ble grou.-. 
respec:ti\lely. For TS, the n&la of Ill erd eh! ii 1111% 111 •II 1naly9is groups. The ...-. tor eredicationlcure 1re 
wirnillr. At 5-11 d1ys poet lrelllment in 1:1 1n11y9is groups, the 95% c:onlldence inlml'Yllla lhow the! FT hn • 
lignificlntty lower rete of 1ll er8dicdon, end • lillniflcantly lower relD of •redic8tlonlcure thmn TS. 

Blcteriologic resulla 81 h end of the longer courM of therapy (Sludy dey 20) for the MO wm!Ulble •nalylie 
group are pr-nllld in T•ble 17. The,. of .U er..Xllll>R ii 91% for FT comperlKI to 98% for TS. The 1111H 
for eredk:411ion only •r• limil•r. The confidence intPMI reeulla show th8t 81 the end of the longer courM of 
therepy, FT ha• lignillcently lower rn of •II ermdiellion, •nd • lignitlclnlly lower rate of eredicllion thmn TS. 
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TABLE 11: Study 02 B•cteriologic Outcomes at E•rly Post Ther•py Viii (5 to 11 d•ys po9t treatment) 
lllludv d•Y 5-11 for FT study d•Y 14-20 for TS) 

modified ITT -lu•ble 
outcome ' •pplialnt epplicllnt MO 

FT (N=291) TS (N=288) FT (N=213) TS (N•193) FT (N•2411) TS (N=1117) 

n (%) n (%) n (%) n (%) n ('ll.) n (%) 

•I enidlc:altlon 241 (It) 207 (N) 117 (90) 1M (II) 212 (II) 1114 (II) 

erlldlcetion/cure 24e (911) 208 (98) 1117 (90) 1115 (ill) 204 (112) 190 (lie) 
cure wilh superinfeetion (•FJ>licanl outcome only) - 1 (<1) 1 (c1) - -
•rmdicdon with new infedion (MO outcome only) - - - - II (3) 4 (2) 

•• persistmnce 30 (111 ' (2) 21 (10) 3 (2) 37 (15) 3 (2) 

pe,...._nce.'Tailure 30 (11) 4 (2) 21 (10) 3 (2) 37 (15) 37 (2) 
presumed persiltence - - - - - -

~-

•ppllc:ent "no eveluetlon .. 1S SS s 24 - . . . 
dotnomlnalor exclucllna annkAnt "no evalulltlon" 271 211 20I 111 241 117 

H%CJ.": al eradication (-13, -41 (-U, -3) c-11. -11 

eradlc:altlon/cu:e 1-13. -41 1-1~ .• -3) 1-20. ·II 

• TNo ""-Y •-lrorn1ho ~ ..iy... The,_ lat "no-·_,, nal ~ti, 1ho ""*"'1!. 
'T ___ w_t>1_rl .. FT_TS_ln _____ ti,1ho-uolng1---1o1ho--iWWW1MlllliiOl~W11•:11oi1 



NOA S)..717 blfm•ttcitJ bcw1Wllla1•• (MC.fNUROL, Zl 

TABLE 17: Study 02 Medic81 Officer Bacteriologic Outcorms By Study Day 20 
15-20 d.w DMt lhenuw for FT, 5-11 ;j•- nn .t thef8Dll for TSl 

MO eval1 ••ble pdent.a 
outcome 

FT (N•2411) IS (N•1117) 

n (") n ('Mi) 

... er.dic:811on 201 (111 1M , .. , 
eradiclllion 1llO (78) 1llO (111.1) 

eradicelion wllh new Infection 11 (4) 4 (2) 

.U persistencelurly rKumtnce .. (11) 3 (2) 

MO eertr recurrence (study day 12-20 for FT only) 11 (4) - -
pef9i8t9nce 37 (15) 3 (2) 

prwumed pe,_.nc:e - - -
15% CJ.0 : ell er.dice11on (·23, -12) 

enidlc:e11onlcllf9 1-21. -141 

•Two liildae.. coddaw ,....dtw FT mn.a TS dn.a ... rt~ ... "* comp.~~ the,...._ UlinG • nomw ~m•iilbOI• 
IO the anom.I .id llCOI pcwlDllO e continUIY Obit ... 1. 

B•cteriologic fMl.llla Ill 4-8 ~ polt trelitment 118 iw-enlild In T1ble 18. The 1818 of ell IUllllirled 
etdcnon for FT ii 711". 81%, "11185% in the eppllc:ent rr.odltled m. eppllc:ent-lu•ble. end MO -1ueble 
groups, rnpee'.Nely. The 1818 of 111 .unilNld eredlc:etion for TS la 112%, 112%, end 87% In the applic:llnt 
modlfted ITT. •ppliamt ft9iueble, and MO 8¥11l:1eble 11rou119, respectively. At. u-u pOll: treetment In 111 
en1lylis groups, the 115% confidence intarv1u• show thllt Fr hes • lignillcently loM:r rete csf 111 austllilled 
en1dicetlo~ then TS. 

The rete of sustained 918diclllionlCU18 for FT ia 7 '", 75%, end 9'"4 In the ;ppllcent modified ITT. eppllc:ent 
-lueble, 1nd MO welueble groups, 1wt*Wely. The 1818 of 5UllMled ei'lldlc.ilonlcure for TS is 88%, 87'1'. 
end 8'% In the 1ppllc:ent modified m. 1~nt evllueble. end MO-lueble groupe, reepedively. At. U 
Maks poll trNtment in 1111 ~ groups, the 115% conlidence lhllelVlls show thllt FT hes • lignHlcllntly lower 
rete of auat8ined eredicllllonlcure then TS. 

B•cteriologic reaulla for E. coli iaol8tea in the MO -lu.ble 11111lylis group •re preMnlild in T•ble 111. The 
mt of E col erri .._, b FT 919"4 9lld 70% Ill 5-11 days poll tnelment 1nd Ill 4-8 wefllca pOll: lre81ment, 
respectively. The rel9 of E. coli •rac!lcdon for TS ia 118% •nd 80% mt S-11 days pOll: trelllment •nd et 4-8 
weeks post lr•8tment. ,lMP8Cllvely. M dernonttmed II'/ the 115% contldence lnlarvlll mulls. FT hes • 
lignibnlly lower rete of E. coli eflldic:.lion thin TS Ill bolh lime pow... E. coli eredk:elion ndn by study dey 
20 -e not proW!ed in the mediclll ofllcel's review. Due to amell numbers of ll.oletw, mHningful e1111tyse9 
of other urin•ry pathogens could not be performed. 

Clinic91 reaulla lit 5-11 days poll treatment 1re pr•senlild In T1ble 20. The ""9 of cure or imp-nt for 
FT is 119'4, 78%. and 80% in the 1ppllc8nt modified ITT, epplicllnt 8VllU8ble, Ind MO 8¥11lu1ble groups, 
reepec:IMly. The rel9 of cure or improvemem for TS ia 100%.113%. end IM'M. In the 1pplicllnt modllled m. 
•ppliamt ewlueble, •nd MO ew!Ulble groups, ~ly. At. S-11 days pOll: tremtment in ell •n•IY'il groupa, 
the 115% conftdence intltMill show that FT hn 1 lignHlcllntly iow.r rmte of cure or improwment lh8n TS. 

T:iot cure ""9 for FT ia n%. 7h, end 80% In the eppllc:ent modlfla.~ m. •JlPllcent eV1lu•ble. 1nd MO 
ev•lu.ble QfOUPI. rwpet:lvet;. The cure rn for TS Is 113%. 93%, end 94"4 in the epplic:ent modified m, 
llPjlicllnt evU ,.ble, Ind MO ewlu8ble groul)e, ·~· At. S-11 days pOll: tremtment in ell •1111lylis groupa, 
the llS'M. confidence lntelVlle silo« that l'T hn e lignltlcentty iow.r cure rn lh8n TS. 
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TA8LE 11 : Study 02 Bacteriologic Outcomes at Lala Post Ther•py Visit 1:llpprl'ximalaly ~ -k• post treatrn•nl) 
ldudv d•v, 12 for FT, llludv dav ,21 for TS l 

mcdifiedm 8Vllllk"t-i-:r 
oute<.me 

appik:ant applicant MO 
(computed by r9111ewer) (computed by r ... 1ewer) 

Fr (N•2111) TS (N=2ee) FT (N>-213) TS (N-1113) FT (N=2411) TS (Ns1il7) 

I 
!") <"> <"> r. n n n <"'> n <"> n <"> 

al auatalrwod eradication 20t (711 1IO 1121 114 1111 111 1121 111 IHI 172 117) 

sustained eradication/cure Hie (74) 181 (38) 152 (75) 147 (87) 1511 (84) 185 (84) 
auataloied erad Jcur9 with n- lnfedion 13 (5) II (4) 12 (II) II (5) 2 (1) 7 (4) 

a• rec:urrenee/persiaance " (21) 11 Ill 31 1111 13 (I) 71 130) 17 111 

applicant recurrenca (regardl- of timing) 25 (9) 12 (II) 111 (II) 10 (II) . - . . 

MO early recurrence (study day 12-20 for FT only) . . . . . . . 11 (4) . . 
MO late recurrence (study day >21) . . . . . . . 27 (11) 14 (7) 

MO presumed late recurrence (study day , 21) . . . . . . . . . . . 

early penlat8nceJfail (documented or presumed) 30 (11) 4 (2) 21 (10) 3 (2) 37 (15) 3 (2) 

MO plltlenta without long flarm Mctarlologlc follow up8 . . . - . - . - 13 (I) I (4) 

.. r1y ti.ct. erlldJ dlnical fllilure wilt! coneomltant ••lllbiolk: . . . . . . . . 2 (1) 4 (2) 
nrly er Idle a1lon wilh new infecllon . . . . . . . . 11 (4) 4 (2) 

1111 pllcant •no evaluation .. 27 IO 10 21 . -
applicant "no eval~t1on· at Hrly vilit 12 s 5 24 . . 
applc8nt •no evaluation" at late vilit 15 55 5 1 . . 

denomlnlltor Hcludlng appllc:ant •no evaluat1ot1• 214 2M 203 111 241 117 

18% CJ.": al sustained ernlcatlon (-20, -7) 1·11, ~) 1-31, ·11) 

a&1ata1Md eractlcationlcure f-21. -41 1-21. ~I 1-21. -121 

•.-.·--~-- ...... ----ln---olllcor orwlyw• _...,,... _ ~to---olllcor. moolol-.-... .-.-...... ,-­
.. ~pool o-opr v111 

• Thill callgory .. - """'h lqllicel1I ~ Tho - ""'no --- not pr...-~ ... ""'*""'· 
'Two_ll5 .. to1_"* __ olhFT-TS<ll" ...... 1n...._"_COiii .... ~l'lO- ..... •--Oldi1-1loh--i-poililli41•cor*-'lyCG1-1. 
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TABLE 19: Study 02 95% C.I. of the FT minus TS Difference in Bacteriologic Eradication Rate for E. Coli Isolates 
According to Medical Olllcer Evaluable Group 

eradiclltion rate 
study time 

FT (N=207) TS (N=174) 95% C.I. 

n ('Iii) n ('Iii) 

Hrly post th11r!py visit (5-11 days post therapy) 179 (86) 171 (98) (-17, ~) 

by study day 20 (5-2() days post t'1er1py for FT, 5- ~ 1 d1ys post ther1py for ;s) not given not given -
law oost thera"" viri (annro)dfTiawlY ~-ks oost theranv\ 145 aoi 157 (9:1} (-28, -12\ 

'Two oldodll5"' .... - ............ ol lhe FT-TS --ice In ·aucc.a· -c:ompuled by tho·-"""". ---lotho-and i-lli ... co""'1uly ........ -

JAllI&.Jll: Study 02 Clinical Outcomn Ill Early Post Therl"'J Vk;lt (5 to 11 days post trelllment) 
lllludv drv 5-11 for FT llludv day 14-20 for TS) 

modille<:I ITT evaluable 
outcome 

applicant .jlj)lurt MO 

FT \N=.l91) TS (N=298) FT (N=213) TS (N=193) FT (N=2<t9) TS (N=197) 

n ('Iii) n (%) n ('Iii) n ('Iii) n ('Iii) n ('Iii) 

cure or lrnpr!l\-nt 212 (ff) 209 11001 151 (76) 1A (13) 1H (IOI 111 (114) 

cure 205 (77) 195 (113) 158 (78) 158 (13) 199 (80) 186 (94) 
improvement 57 (22) 14 (7) - - - -

'. 
failure 3 111 0 (0) .. (24) 11 (7) 50 (20) 11 (I) 

applicant •no evaluation .. 21 57 e 24 - --
denomiNIM eacludlnn annllcant •no evaluation• 265 209 204 111 249 197 

· H"l.CJ.": cure or lmprov-r.~ (-3, -11 (-24, -10) (-21, ... , 

cure 1-22. -91 1-24. -101 1-21 ... , 

"111io --~ .. •-from lhe ~ lflllfysft. The.....,. fur "no evaluation" wwe nol prOYldod by the lll'l'fle*'I. 
'lwo lldod 5'~'11. w111dti1CA inleMila ol th• FT minUI TS -ence In -...:ce.s•,... c:ompuled by tho - Uling • nonnol """<•<lrnallo11 lo the - .,.i ,....,.,.11111., a conllnuly-
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T•bles 21 &lid 22 dilplay cliniclll rMUlls 8t the enci of the longer course of thenipy (.tudy d•y 20) end 8t ~ 
_.q poettl'lel'llll¥. •liilJlldvel'/, for the MO ewlu.ble 81181ysis group. At. lludy d•y 20, the cure me is 76% 
for FT cornpllAld to 94% for TS. At.~ -a po.t thenipy, the suslllined cure me is 118% fw.:r FT comf>lilred 
to 88% for TS. The c:onldenc:e inlBlwl -* "-thlit FT i-• 8ignlllc8ntly lower cure ralB than TS 8t bath 
time poima. 

TA8LE 21: Study 02 Meciiclll Oftlcer Cliniclll OUt.c:olMS By Study O.y 20 
15-20daw ther11n11 tor FT 5-11 thenirw for TS) 

"'° ewll!Gle peti9nts 
outcome 

FT (Nn249) TS (Ns19TJ --
n (%) n (%) 

Cun 11• (71) 116 (94) 

•A fllHure 80 (24) 11 (I) 

MO early ;el•pse (ltlldy day 12-20 far Fl only) 10 (4) - -
early "lailure so (20) 11 (6) 

95%C.I.": CUl•'I f-25, ·121 

'Two lided 915"1 CQiildaiWA ....... • •the FT nfta TS dffMnce in ·a.~· ,._ ~ bi/ the revilww ultng • ~ ut41wcil1!11Dor1 
tothOl."nomiol ond~ a-*1Ullycoondion. 

- -IJUJL.E 22: Study O:< 'le:iiull Offic.ir Cliniclll Outcomee At. the LAie Post Thenipy Viii! 
(aopproidmirt.ly 4-8 -a po.t tremment) 

dwv > 12 for FT. d1v >21 for TS 1 

MO evaluable pa!ienls 
outcomt. 

FT (i'1•·249) TS (N=197) 

n (%) n (%) 

"ust.ined cun 184 1111 173 , .. , 
- .. 

aHfllUure 76 1301 22 (11) - -
MO e•ily relapae (study day 12-20 for FT onr1) 10 (4) - -

MO lmbl relapse (st!Jdy day ,21 i 16 (6) 1i (llJ 
e•riy failure 50 (20) 11 (6) 

·-· 
patillnts without long tenn -:linical follow up41 9 (4) 2 (1) -

11ariy b8t.ieriologic failurelcliniclll cure with concomlt&r:t •ntibiotic 9 (4) 2 (1) 

9S%CJ .. : sustained Clll'I' 1-30. -141 -
'T...,lidodll&:O--cfhFT-oaTS-""'ill.._. --~IJl'tl!o.-,,uai1'41anP.mol __ .... 
to the binom9' Md ll"ICCll'PJilltilCI a oontinuity 00ilw:ti\w1 . • ,,.,.-..cao.._,_.....,.. _ _,~--·. -ll"'l'-•o.>1-1111ua-. 
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At 5-11 days post treatment, the rate of •overall success• (defined n a bacteriologic eradication ' 
bllcteriologic eradication wllti new ir.~n IDll ::lirliQ.1 cure) in the MO evaluable analylis group is 71S'JI. 
(18111249) for FT •nd 94% (1115/197) for TS. The 95" confidence inlBMll of the FT minus TS difference in 
overall siiccem rata ii (-25%, -12'JI.), which 8tlCMS that FT hm a liglilcantly lowe• rate of overall succ:ea than 
TS. 

At 5-11 days poll! treatment, the rate of "completll 'lUCc111• (deflned a a bac:tllriologic eradication or 
bacteriologic eradication with """ infection IDll clinical cure IDll no adltenae -nt) in lhe MO ewluable 
analysis group is 41% 11031249) for FT and 43% (115/197) for TS. n.e 95% confidence inteMll of the FT 
minus TS difference in i:omplete succea rate ill (-11%, ll'JI.), which shows thllt FT and TS are comparable 
with reapact lo the rate of CGmpletll au-. 

t¥VEWEB COtfl!fENT: ti the MO eve1uab111 analysis~. 54% (1341l49} of !"T patients and '"5% (90/197) 
of TS psliarts cJd not h9w .., 11C1vene flVfll't. The 95% confidence inlflMll of the FT minus TS ""9rence In 
Iha rate of no adverse event /;/ (-2". 18"). Althc.•ugh the confidence interval includBs zero, the dir ectlon of 
Ifie interval highlights FTs lower rate of tldvarM e:-.i= ;;;,,-,-.,_-N lo TS. 

Subset etr.aicy analyses by age (<S~. >eS) and race (whilll, black, other) for the rate of all bac:tllriologic 
eradication It 5-11 days post treatmer.lt in Ula medical offtce,... evaluable group ire preum.d in Table 23. 
Confidence interv1I resultll -re per.'orrned only for thOM sublets with , 10 patients i:er treatment group. 
Efftcacy rMUlh were cc>l18ill8nt 1craes the subgroups . 

. . 

TABLF '·'· ' xly 02 Subgroup Eflic:acy Aralylis of Rne of All Bacteriologic Eradicdon 
... < Post Trennent Acco 1o Medical Ofllcer Evllu1ble Grouo ,, 

ellldlc:ation nllll 
subgroup 

FT TS 95% c.1.• 
n/N ('JI.) n/N ('JI.) 

age s85 19512211 (118) 177/180 (915) (·111, -7) 
age >65 1:"/71 (111) 17/17 (100) ( .... 1. 3) 

recewhite 1751209 (114) 1891172 (98) (-20. -9) 
race black 27129 (93) 14114 (100) (-21.11) 
race other 10/11 1911 11/11 1100) 1-35, 17l 

'T""'liclld-<A''2o1ce-~lhoFTmi1alSdllt1awww1n-..-·---i,,lho-Uling•ramol-Oidt1-• 
olhlblnoo!'•n1m.,.•u•..,,.111U1, . ...,..-,. eon-- ........... --otti1ar-...i.gro...~.aw11111t-10__.. 
per ......... ~ group. 

A sumlTll!y of ufety outco111811 n reJ)Olted in the ippliclnfa lludy report II preum.d In Tibia 24. FT 1nd 
TS are lirr.il1r with retpect to thtt t'llt8 of Ill lent one aevem advenae event. Compared ID TS. FT h• a 
lignific1ntly lower rate of It let!St one ldvenae -nt. at le- one treatment rellled adverse event and 
dirscontinumion due lo an ldvarae -nl FT also hn aignlficlntly lower rates of at laast one nervous system 
edvenae -m, It lelllt one skin ll1d lllcin .tructure system advenae -nt, r.t leat one n1use1 ldvenae event, 
at leat one constipation adverM event, at lent or·• dininew ldvenae -nt, 1nd at i.8111 one rnh adverse 
-nt than TS. Hat-. FT ha lignlllcanlly higher rain of It Jell*! one diarrhe1 edvel'!le event and It lerist 
one abnormal llW~ advenae event. 

RE\llEWEB COMMENT: Using the applicent's SAS data aets, lhis 111\liewllr could not exactly 111prod.x:e 
some of the applicant's lsbulatit•ns of adverse events presantac/ in the study 111port However, the 
clscl'9pllnCies 1t111 minor and do not impact study conclusions. 

Sublet Afety an1lyses by 1ge (s85, >e5) 1nd n1ce lwhite. black, other) for the me of at Jent one advenae 
-111 ~re pr-ntlld in T1ble 25. Ne. notwoworthy subgroup different ft were oblerved. 
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T~l8LE24: 02 Summ•rv of s.tetv Outcomes' . 
FT TS 

outcome (N-428) (N-4211) p- 95% CJ.' 
1111lue2 

n (%) n (%) 

at lent one lldverae event (AE) 1711 (41) 212 (50) 0.02 (-15. -1) 

at le•llt one tremtment-relmt.d (definitely or probllbly) AE. 25 (6) 45 (11) 0.02 (-9. -1) 

at lent one -re AE. 20 (5) 27 (6) 0.37 (-5, 2) 

discontinued due to •n AE. 7 12\ 111 (4) 0.04 (-5. 0) 

at lent one neivous system AE. 12 (3) 30 (7) <0.01 (-7, ·1) 

at lent one skin and skin structure system AE. 12 (3) 41 (10) <0.01 (-10, -3) 

at lent one n•...ea AE. 21 (5) 43 (10) <0.01 (-9, -1) 

at IHst one di•rrhH AE. 40 (9) 11 (3) <0.01 (3, 10) 

at le•st one constipation AE. 0 (0) II (2) <0.01 (-3, 0) 

at lent one abnorm•I stooi AE. 5 (1) 0 (0) 0.03 (0, 2) 

at IHllt one dizzin-AE 5 (1) 15 (4) 0.04 (-5, 0) 

at least one rnh AE 3 m 22 l5l <0.01 l-7, -2l 

·---from lho opplic:wll'1 oludV ._i-. ~ .... -atty,.,._ boctf oymrn __ _ 
with ..... !' •'1r lignific:ant tNiimellt ..... (0.05 tev.I), 
'Twolidodp.-.efrom Flolw'o-1911. 
'Twolidod9!!%c:o11idoiKM-ollhoFT-TSdllll•Dln--~IJl'lho-Ullng1-144*wdl1-1 
to the bln>miol _ i_llAllliCI 1 continuity cxw1oc:tkN1. 

TABLE ZS: :ttJdv 02 Su1>nrou11 s.fldv Anahlllill of R• of at Le.st ON Adw!H Event ' 

adverse event nlte 
subgroup 

FT 

nlN (%) 

all patienlll 1761428 (41) 

age s65 1631397 (41) 
age >65 13129 (45) 

r•cewmte 1521361 (42) 
race black 16/46 (35) 
raC6 other 11119 l42l 

'Kun-.,...,. -from lho lllllJljcanl'1 SAS - -· 
'Two lidod p.-.e from F-1-1911 

TS 

nlN 

:lOll/4211 

19413114 
14134 

1801369 
17136 
11/23 

p-Yllli.'9' 95% C.I.' 

(%) 

(49) 0.03 (-14, 0) 

(49) 0.02 (-15, -1) 
(41) 0.80 (-24, ~1) 

(49) o.oe (-14, 1) 
(47) 027 (-36, 11) 
(49) 0.76 (-41,29) 

'Two lidod 95% """lido;"* --of lho FT-TS-·"* In- - ~bl'lho -'*""' •-144*Uldr•-• 
to the bll'lQIT'8t 9fld ii 1COfPJii lltil ~ I continuity COl'Tectioi I. 
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IV. SUMMARY AND CONCLUSIONS 
(Which May be Conveyed to the Sponsor) 

Sllltislic:.I .,,.lulltion of etllclcy ii baed upon the tMl-elded 95'11. cantldence inl9Mll of the fosfomycin 
II on 181hro1ir19 rni1US camparmtor difference in the nite of •II blc:teriologic •l'lldic:lllion nite mt 5-11 d•ys poat 
trMtment in the medicml ~r's -l1111ble plllient group. 

I)! r ti ;•I evmludon of 8Cf9ly ii prim•rily btlMd upon the lwo4ided Fllher's encl lllSt tremtment comparilon 
ol the nite of mt lent one mdvllree ewnt in the uf9ty •naly9il group. Tl'INll!nent comparilons of rMM of 
inc!Wu•l lldveree -n111 •re 1lso considered. 

1. In llUdyMON-US-01, the 95'11. conftdence int9Mll ii ,.,, 222 (-291', -15'11.>--· whlcn demoniltl•lms thmt 
1 lingle cloM of:;, Q"1 falromydn tramett.1 ine ii m.lor in efliclcy 1D 7 dllys of c:iprGftoncin 250 mg q. 12h. 
in the tremtment of una-mpiic818d urinlry trlct Inflictions in women. 

:.!. In study MON-U8-02, the 95% conftdence inlaMll II ... ''" (-19'llt, -8%)--. which demonstr•tlls thmt 
1 single dose of 3 gm fosfomycin trometh•mlne ii inf9rior In etllclcy 1D 10 d•ys Qf 
!ti111eli10pti11/suffm11elh iZ"le 180/800 mg q. 12 h. in tho trwll1ie/lt of unc:omplicmted uriMry Inlet Infections 
in women. 

3. In ltUdy MON-US-01, the nit of 11 leMt one !ldwree 19V9nl 1148" (1891432) for fosfomycin trometh1mine 
1111143'11. (1931445) for c:iproftoalcin. The Filhef's .adtlll p-wlue ii 0.48, which lndi'.:ldlls thmt I single dOM 
of 3 gm fosfomycin tronleth1mine ii not signillcllntly dilfwrent in Ht.ly from 7 dllys of ciprofloxacin 250 mg 
q. 12h. in the~ of uncomplicctlid urlnmy net infK1ions in women. 

4. In~ MON-Us-o2, the nit of mt leMt on~ ldveree -nt ii 41% (1711/428) for fosfomydn trometh1mine 
11111501' (21214211) fortrirneltiopii11/sutr.rnell•"'• ole. The Filher'u:xmctlllSt p-Yllue ii 0.02, which i!ldicmtn 
th mt 1 single d- of 3 11m fosfomycin trornethmrnine superior in Mf9ty 1D 10 dllYS of 
lri11elt10P111ilsulf•melb ole 180/ll00 mg q. 12 h. in the lrMll1iiilll of UllCOITipiic818d urin•rylnlct infections 
in women. 

5. In both studies, fosfomycin lromethmrnino ha .:i signillcllntly higher ,._of dilirrllem th•n ila compmmtor. 
Thi& 11 lhe only .a..eiw -ni whllre Ille dinlc:lion of the eflwct w c:oMiltent •c:roa the two studies. In study 
MON-US-01, the r8 of rlillrrhe1 II 8" (331432) and 4% (191445) for !'uillomycin trorneth1rnine •nd 
ciproftoJmcin, ~I'/ (pm().04). In ltUdy MON-IJS.02, lhe nit of diarrhe1 ii~ (40/426) Ind 3% (11/428) 
for fosfornycin trometh1rnine Ind trimelhoplirnlsulfllrnethoXllZOle, i'Mp8Ctiv91y {p<0.01). 

6. Subgroup 111.iy.. by 1g9 (<8511111 >115) and rece (while, bl•ck, 1nd other) di:I not rwnl •ny nOl9WOrthy 
subgroi.p differenCM with resplct 1D efllclcy or Mfety. 

BEVlEWEB CQNCLIJ9IONS: """" I •"'"""* .,.,,..,,, ,,,. .,,._, ,,.. flllled to provide fWV 
lndept111denr, lldlquafw llttd """1 controlled trim which dMlonatrefw fllllr • _,,,. doae of 3 II"' 
foafomycln 1n1n..,_11liN la dHlnpeutlcally .,,..,._.r In .mt:.cy to 1111 llPPfOved comp11,.r0t· frw llN 
rru1m1nr of unc~...,.,,, rrecr •Gwc:t1ona /n -· 

Whll• • lllngle doH of 3 ""'foafomycln ,,_,.,,.,,,,... -Y ,...,,_ • aNght Afety 1dnntage ovw 10 
dllp of 1ecwoo mg q. 11 h~ fhe DIJO'll"<IWd ..,,...,ic., .,. nor 
aubatantill enOUflh to compMNte frw flN lmt:Jr of .mc.t:y. 

BECQMllENQEP BEGU!ATOBYAC11QN: 'fbla rw11•w doeo not recw111M1d .,,,onJ ot • ain1J1e 
dooe al 3 gm'°"'°"""*' ... , ... ,.,.N frw fhe ttNtJnent of unconipllc.ted lriiary mer 1t1f1tt:llona In -· 
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DOSAGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Powder (Sachets) 
3 grams 
Oral 
..lLRx _ore 

Page 2 of 101 

CHEMICAL NAME. STRUCTURAL FORMULA. MOLE:CULAR FORMULA, 
MOL.11\.'T: 

.c.tJ.emjcal Name; Mon0-(2-ammonium-2-hydroxymethyl-1,3-propaned•ol)-(2R­
cis )-(3-methyloxiranyl)phosphonate-(2R-cis)-(3-methyloxiranyl)phosphonic acid, 
compd. with 2-amino-2-(hydroxymethyl)-1,3-propanediol (1 :1) 

Chemical Structure: 

0 
H C :I ,...OH 
3~P, I OH 

' . 
' I ' 

H 0 H 

Moleculqr Form!.lli!.; C,H, 8N07P 

Molecular Weight: 259.2 

SUPPORTING DOCUMENTS: DMF 
Manufacturing site for alternate packager and labeler. D~~F .. 

for drug product. DMF .. 
for drug substance. DMF 

Fosfomydn Tromcthamine (drug substance). DMF 
DMF 

RELATED DOCUMENTS: IND 35,546-fosfomycin tromethamine. 

CONSUL TS: None 
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REM,O._RK 3/COMMEN"(S; 

s .. 1ce this .s a non-sic rile or ii product there is no micrt)biology in•1olved in 
the Chemistry. Manuiacturing, and Controls of the product, except for a 
total Microbial Count performed on the purified water used. The water 
meets European Pharmacopeia standards since the product is made in 
Swotzerlard. The limits on microbial testing are NMT cfu/mL and no 
coliforms or Pseudomonas aeruginosa present. These limits meet the 
standard for EPA drinking water and are satisfactory. 

CONCLUSIONS & RECOMMENDATIONS: 

The application is approvable from the microbiological viewpoint under 
section 507 of the Act when cha!"lges are made in the MICROBIOLOGY 
section of the package insert. The final decision on susceptiblity breakpoints 
will be made after this drug is present to the Advisory Committee. 

The changes needed should be sent to the sponsor. These revisions are 
listed as notific1'tion tu the sponsor at the end of this review on pages 
97-101. 
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INTRODUCTION 

Fosfomyc1n tromethamol 1s a phosphonic acid derivative and 1s the 
mono-acid salt of fosfomycin with tromethamine The antibacterial activity 
of fosfomycin tromethamine is due to fosfomycin. This a;:tivity is due to 
inhibition of cell wall synthesis. 

The sponsor wishes to be approved for single three gram dose 
treatment of uncomplicated urinary tract infectillns due to susceptible strains 
of Escherichia coli, Klebsiella pne:_•mo...,iae, Enrerococcus faecalis, Proteus 
mirabilis, Er.terobacter species, and Staphylococcus saprophyticus. 

PRECLINICAL EFFICACY (IN VITRO) 

MECHANISM OF ACTION 

Fosfomycin exerts its inhibitory action on one of the first steps of 
peptidoglycan biosynthesis. Fosfomycin has a molecular structure that 
resembles p-enoipyruvate. Since its structure resembles that of 
p-enolpyruvate it is able to bind with enolpyruvyl transferase and irreversibly 
blor.k the condensation of uridine diphosphate-N-acetyl-glucosamine with p­
enolpyruvate. 

All procaryotic cell walls have one Ct:>mmon chemical denominator: 
presence of mureins. The mureins constitute the principle strengthening and 
shape-determining constituents of the wall. In gram-positive bac•eria murein 
content is usually greater than 50% of the cell wall. Mureins h1we two 
amino sugars; N-Acetylglucosamine and N-Acetyln1uramic acid in a ratio of 
1: 1. They also contain L-alr.nine, 0-glutamic acid, meso-diaminopimelic acid 
or LL-diaminopimelic acid or L-lysine, and D-alanine. In all mureins the 
c•:imposition of the poly(amino sugar) moiety is the same; it consists of 
alternatiAQ N-acetylmuramyl and N-acetylglycosaminyl residues, attached by 
P-1 .4 linkages. There is variation, however, in the composition of the 
peptide side chain attached to this !'>tructure. The main difference is in the 
naturt1 of the diamino acid at position 3 in the peptide chain and in the 
presence and nature of supplementary amino acids, which serve as a peptide 
bridge between cross-linked peptide chains. Gram-negative bacteria have 
meso-diaminopimelic acid in the third positi')n of the side chain and a peptide 
bond links the terminal carboxyl group of D-alanine on one chain with the 
amino group of diaminopimelic of the nex~ chain. Gram-positive bacteria 
usually have amino 11c1ds in peptide bridges between the tetrapeptide chains. 
These bridges i:lre usually made up of L-alanine of glycine amino acids. 
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The first step in the syntt-.esis of the murein structure 
The steps involvP.d in this synthesis 

are 

Listed below are the steps involvea in the synthesis 

) 

In "the second stage of cell wa!I synthesis 

) 
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Kahan et al ( 1) did an extensive study on the mode of action of 
fosfomycin. The first indication that fosfomycin inhibited _cill wall 
biosynthesis was the observation that bacteria exposed to inhibitory 
concentrations in media of high osmolarity formed spheroplasts. The 
authors showed that fosfomycin blocked the incorporatic. n of 
diamino[ 14Cipimelic acid into cell walls but did not block the incorporation of 
leucine into protein. They tried to determine the stage of cell wall synthesis 
that was blockdd by analyzing the N-acetylamino sugar ester pool of 
fosfomycin treated cells. All known inhibitors of cell wall synthesis induce 
the accumulation of these compounds. The composition of the attached 
peptide chain is diagnostic of the site of inhibition. F-:isfomycin failed to 
induce -e accumulation of such sugar esters. Penicillin, however, is less 
effective in inducing the accumulaticn of these sugar esters in cells first 
expos.-:~ to fosfomycin. Since penicillins act on the later stages of cell wall 
sy:1t;1esis, fosfomycin must act at an earlier stage. A survey of the 
sensitivity to fosfornycin of enzymes concerned with the incorporation of 
·'·nine into cell wall precursors proved negative. The authors found that 

, ..ivyl transferase activity could be completely inhibited by fosfomycin. 
The percentage inhibition increases with time of incubation, which suggested 
to them that the enzyme becomes progressively inactivated. Increases in the 
amount of substrate {UDP-N-acetylglucosamine) had little effect upon the 
degree of inhibition. The degree of inhibition decreased markedly as the 
concentration of phosphoenolpyruvate in the reaction mixture increased. It 
appears that fosfomycin inactivates the transferase by serving as a 
phosphoenolpyruvate analog. When no phosphoenolpyruvate was present, 
fosfomycin showed maximum sensitivity for the enzyme. Enzyme activity 
could not be restored even by prolonged dialysis. UDP-N-acetyglucosamine 
was needed for inactivation of the enzyme by fosfomycin. Using 
radioa.:ti'-·ity labeled fosfomycin, the authors were able to show covalent 
binding of fosfomycin to enzyme. 

The sponsor has also provided another reference (2) in whicl"' the 
authors state that fosfomycin appears to inhibit synthesis of penicillin 
binding protein involved in the final stage cf cell wall synthesis. In thii; study 
Enterococcus faecium bacteria treated with fosfomycin showed altl!ration in 
penicillin-binding protein. PBP1 and PBP6 sh:iwed a decrease inversely 
proportional to drug concentration. It was shown that fosfomycin did not 
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compete with penicillin for binding PBPs and it did not inhibit 
carboxvpept1dase activity. The sponsor wants to state in the labelling for 
fosfomycin that the drug also inhibits synthesis of penicillin binding proteins 
involv~~ in the final stage of peptidoglycan polymerization. Since this is the 
only reference on this modE of action and it appears that there is no 
explanation of why fosfomycin decreases PBPs, this statement should not be 
in the label. This may be a secondary effect caused by the fact that since 
the first step in cell wall synthesis has been blocked the cell has no need for 
the enzymes (PBPs) needed in the final stage of cell wall synthesis and may 
just not be producing them. 

This submission contains two papers that show that fosfomycin 
reduces the adherence of bacteria to uroepithelial cells. Albini et al (3) 
evaluated the effect of fosfomycin on the adhesion of Escherichia coli and 
Proreus mirabilis to human uroepithelial cells. A mixture of bacteria and 
epithelial cells were mixed in human urine at pH 6 and incubated for three 
hours. Fosfomycin was subsequently added to a concentration of 1,000 
µg/ml. At 0, 1,2.4,6 and 24 hours samples were taken and the numbers of 
adhering bacteria and colony-forming units were determined. They found 
that on! hour of exposure caused an almost complete inhibition of 
adhesiveness. Carlone et al (4i studied the adhesion of the same two 
organisms to human 1•roepithelial cells. Bacteria and cells were allowed to 
incubate for one hour in phosphate-buffered saline. Fosfomycin at 1 /4 and 
1 /8 the MIC (MIC value was 32 µg/ml for both organisms) for the organisms 
was added at the beginning of the incubation. A control without drug was 
also run. Unattached bacteria were then eliminated by filtering the 
suspension through a 5 µm membrane filter. Aher repeated washings the 
cells were Jjlaced on a microscope slide, air-dried, fixed and stained. The 
number of bacteria attached to 40 ureoepithelial cells were counted. The 
authors found that adhesion was approximately 55% of the controi when 
using 1 /8 the MIC and approximately 44% of the C'Ontr.JI when using 1 /4 the 
MIC for b.oth organisms. 

Since the enzyme tt-Jt is the target of fosfomycin is inside the cell. the 
drug mu:it gain entry before it can exert its effeC't. There are two pathways 
that can be used to get the drug into the cell: 1) the cvnstitutive L-a­
glycerophosphate transport system, or 2) the inducible hexose phosphate 
pathw'Jy. Phosphate ions inhibit uptake via the L-a-glycerophosphate 
system. Culture media containing phosphate buffers inhibit the uptake of 
fosfomycin into cells. The alternative hexose phosphate pathway oi:.erates 
only under conditions of induction by hexose phosphates. Bacteria with this 
inducible pathway show lower MIC values when glucose-6-phosph<'tl:t is 
added to the media. 
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Kaian et al ( 1 l found that there was wide variation in intrinsic 
sensitivity to fosfornycin from one bacterial species to the next. No ma1or 
differences were found in either the content of pyruvyl transferase or in the 
enzymes 's sensitivity to tosfomycin in extracts from five species that 
covered a range of in vivo susceptibilities. Differences were also not found 
between extracts of a sensitive strain and of a resistant isolate derived from 
it. Because no evidence could be found for metabolic inactivation of 
fosfomycin, the authors concluded that sensitivity was determined primarily 
by permeability of the bacterium by the drug. They also showed that certain 
highly sensitive strains bad accumulation of fosfomycin in the cell much 
higher than that in the medium. Since fosfomycin and L-a-glycerophosphate 
have similar structures the authors investigated the role of the L-a­
glyce~ophosphate transport system. They found that all strains that exhibit 
sensitivity to fosfomycin possess an ability to metabolize L-a­
glycerophosphate and almost all strains acquiring resistance to fosfomycin, 
except Klebsiella/Aerobacrer species, show virtually no metabolism of L-a­
glycerophosphate. If L-a-glycerophosphate is incorporated into the growth 
medium at 1 mM the uptake of labeled fosfomycin is blocked, presumely by 
competing with fosfomycin for the enzymes needed for uptake. Phosphate 
ions, which inhibits L-a-glycerophosphate transport also blocks fosfomycin's 
action on the bacterium. E. coli mutants that lack the genes (glp n for this 
transport system were resistant to fosfomycin. 

Kalan et al ( 1) discovered an alternate transport pathway for 
fosfomycin. This was discovered when cells showed an enhanced 
sensitivity to fosfomycin when grown on media with small proportions of 
blood. The authors were able to isolate this potentiator from lysed red blood 
cells and determined it to be a mixture of glucose-6-phosphate, fructose-6-
phosphate, and glucose-1-phosphate. Erythrocvte enzymes lii:lerated by 
hemolysis acted on broth con!Stituents to produce these compounds. The 
authors associated this potentiating effect with another known bacterial 
transport system, the hexose phospnate uptake system (genetic designation 
u.fip). This uptake systems only works in the presence of a competent 
in:lucer. If no inducer was present then fosfomycin was not transported into 
the cell. This uptake system is also not found in every species of bacterium. 
It seems to be confined to the Enterobacteriaceae (excluding Proteu:; 
species} and to Staphylococcus species. lsomerizatior. of fructose-6· 
phosphate and mannose-6-phosphate is needed before they can activate the 
uptake system. lsomerization of glucose-1 -phosphate is also needed. Just 
as with the L-a-glycerophosphate uptake pathway the connection between 
tosfomycin activity and hexose·phosphate uptake could be seen. Resistant 
organisms isolated from media that contained both glucose-6-phosphate and 
fosfomycin (at concentrations below the level inhibitory when g/p Talone 
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provides transport) werA invariably found to be uhp and h'~:h .e't"I$ of 
glucose-6-phosphate antagonized the act.ion of fosfomycir Nhen riduced 
cells were te~ted for sensitivity. presumably due to competition for the uhp 
binding sites. The authors showed that the expression ot the glp T and uhp 
systems correlates both with the susceptibility of strains to fosfomycin and 
with their ability to allow entry and accumulation of fosfomycin. In the 
absenc• of inducers, the wild-type glp T +. uhp • cell merely equilibrates with 
the external levels of radioactive fosfomycin, whereas the gtr· uhp • mutant 
forbids entry of the drug. After growth in glycerol, which induces full 
expression of the g/T system, the g/T • strain ~-howcd a slight accumulation 
of fosfomycin and ~ecame more ser.sitive, whereas the g/T · strain was 
uninfluenced. When the strains were cultured on glucose-6-phosphate and 
resuspended in fresh, unsupplemented medium (to minimize competition by 
unutilized glucose-6-phosphate for the transport system), both strains 
showed a fivefold accumulation of fosfomycin within the cells over external 
concentrations. The resistant strain now demonstrated a high susceptibility 
that approximated that of the parent strain. 
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ANTIMICROBIAL SPECTRUM OF ACTIVITY 

Since fosfomycin has been used in Europe and Japan for a number of 
years there are many studies from thes11 countries on its in vitro activity. In 
order to document fosfomycin's activity against isolates from the United 
States against uropathogens from a large geographical distribution and to 
confirm the drug's activity using NCC LS methods, the sponsor contracted 
for two studies. In the initial pre-clinical study, Barry et al (5) determined the 
in vitro activity of fosfomycin against 352 isolates. The organisms, obtained 
from a wide variety of geographic locations throughout the United States, 
represented 25 species often found in urinary tract infections. The authors 
performed both agar dilution and broth microdilution susceptibility tests using 
NCCLS procedures. The authors did test both with and without add9d 
glucose-6-phosphate (G-6-P\. Concentrations of G-6-P from µg/mL 
were tested. The investigators found that there was no advantage to 
concentratior.s higher than 25 µg/ml, and that MICs were much higher for 
many isolatec if no G-G-P was added. They also showed that results were 
almost identical when tests were performed in G-6-P augmented Mueller­
Hinton broth (MHB) or Mueller Hinton agar (MHA\. Fosfomycin inhibited 
83. 5% (294/352) of the isolates tested at s 64 µg/ml and 91.2% (321 /352) 
of the isolates tested at S 1 28 µq/ml. As will be seen in almost all studies 
there was a wide range in the MIC 11alues within the species. MIC values 
often ranged from the lowest to the highest tested value (usually between 

µg/ml and µg.'ml). It appears that in almost every popu:ation there 
:ire some resistant isolates. The results of this and all other studies will be 
gi·;en in summary tab:es of results for e.:ich species at the end of the 
discussion of in ~'itro activity. 

In the second study, Barry (6) obtained agar dilution MICs from 3, 167 
United States isolates using NCCLS methods with Mueller-Hinton agar 
supplemented with 25 µci/ml of glucose-6-phosphate. Among 1597 
Escherichia coli isolates all strains had MIC values of s 128 µg/mL and only 
two had MICs of 1 28 µg/mL. Morganella morganii and Enterobacter 
agglomerans were more resistan~ than the other Enterobacteriaceae. 
Staph~•/1,,.::occus saproph~·ticus showed the most variation in results. Only 
52% of 128 strains were susceptible to 64 µg/ml, 12% had MICs of 1 28 
µg/mL, and 36% had MIC values of <! 256 µg/ml. 

vther studies were performed mostly outside the United States. 
Given below by species are Tables which give a summary of the in vitro 
activity of fosfomycin. 
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GRAM-POSITIVE AEROBES 

ENTEROCOCCI 

Table 1 
In vitro activity of fosfomycin against Enterococcus species 

Investigator Country # Tested Method Range MIC,. MIC .. 

e .. ·rv 1s1 USA 41 32 64 

-~ 
32 64 

- - -t-

-·--+32 

64 

-
32 64 

- -
) 32 64 

- .___ 

32 64 
• 

32 64 
• 

I King IBl oJK 25 32 64 

Wise 191 UK 47 16 16 

N- 1101 Germanv 9 32 64 

- -._. 
118vizzolll s.,.;n 94 32 6• 

1131 - ..__ 
32 64 

} 



) 

\ 
) 

NOA 50-717 Page 14 of 101 
ZAMBON CORPORATION 
MONUROL'" (Fosfomycin tromethamine) 

Enterococcus durans 

Table 2 
In vitro activity of fosfomycin against Enterococcus durans 

Ir 
~"~··-

Country # Tested Method Range MIC50 MIC,. 

rry 15) USA 5 32 512 

- ....._ 
32 >512 

- -
Barry 16l USA 6 32 > ·~12 

The MIC90 value in both studies is high and not enough isolates were tested. 

Enterococcus faeca/is 

Table 3 
In vitro activity of fosfomycin against Enterococcus faecalis 

Investigator Country I Tested Method Range MIC,. 
' 

B••l"I 151 USA 25 32 

-
32 

-
Pinasi 112) lt8ly 21 32 

GitlmaQdo Spein 30 3.12 
114) - -

25 - -
Barry 181 USA 198 32 

The MIC90 value in all studies was 64 µg/rnL or below, two studies were 
performed in the United States and a sufficient number of isolates were 
tested. 

MIC,. 

32 

32 

64 

50 

200 

64 

-
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Enterococcus faecium 

Table 4 
In vitro activity o11os1omycin against Enterococcus f&ecium 

Investigator Country #Tested Method Range MIC50 MIC90 

Barry (51 USA 10 64 64 

64 64 

--
Barry (61 USA 33 32 64 

The MIC90 value in all studies was 64 µg/ml. Although there were only tw0 
studies that speciated this organism and 1Jnly 43 isolates were tested, it 
appears that the activity of fosfomycin against this species corresponds to 
that shown when the genus was not speciated. There were many isolates 
tested as just Enterococcus species and almost all studies had an MIC90 

value of 64 µg/mL. Since it is unlikely that Enterococcus will be speciated if 
found in an uncomplicated urinary tract infection and it appears that 
fosfomycin has the same in vitro activity against both Enterococcus faecalis 
and Enterococr.us faecium 
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STAPHYLOCOCCI 

Staphylococcus aureus 
Table 5 

In vitro activity of fosfomycin against Staphylococcus aureus 

lnvestigeror Country I Tested Method Renge MIC,. 

king 181 UK 40 4 

Wise 191 UK 20 2 

- ._ 
Ravizzola Spain 158 32 

(131 

4 

--
Gismondo Italy 93 6.25 

1141 -
25 

.A.lthough the MIC90 value in many studies was below 64 µg/ml, this 
organisms is not an usual urinary tract pathogen. No studies were 
performed in the United States. 

Staphylococcus epidermidis 

Table 6 
In _vitro activity of fosfomycin against Staphylococcus epidermidis 

lnveativetor Country I Tested Method Range MIC.., 

Ki'1Q 181 UK :1.0 4 

Wise 191 UK 19 8 

This organism is not an usual urinary tract pathogtin. No studies were 
performed in the United States. 

MIC00 

8 

2 

>256 

>~56 

12.5 

50 

MIC,. 

64 

128 
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Staphylococcus saprophyticus 

Table 7 
In vitro activity of fosfomycin ayainst Staphylococcus s11prophyticus 

lnvestig•tor Country I Tested Method Range MIC .. MIC'° 

Barry (51 USA 30 128 512 

--
84 512 

--
128 >256 

--
64 256 

--
64 512 

-- 64 256 

64 256 

-f-

Wiso(9l UK 42 64 > 128 

-t-

Pinasi (121 ll•ly 19 4 64 
species 

Barry !61 USA 128 64 >512 
I 

The MIC90 value in all studies, except for the Pinasi study in which all 
species of Staphylococcus were inclucied, were > 128 µg/ml. This organism 
is a major pathogen in urinary tract infections and may be included in the 
clinical efficacy section of the package insert if the Medical Officer 
determines that infection;; caused by it are cured. This organism will also 
probably be the one that determines the resistant breakpoint for this drug 
since it is the only major urinary pathogen with MICs that are high enough to 
be resistant and not cured. 
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SUMMARY OF GRAM-POSITIVE ACTIVITY 

The following gram-positive organisms may be included in the package 
insert. Other organisms may be 'ncluded in the section of organisms that 
fosfomycin has been shown to have clinical efficacy for if the Medical 
Officer determines that they should be listed. Conversely. if the clinical 
picture or intend to treat analysis reveals that some of the genera/species 
that are susceptible by in vitro methods are not clinically cured, they will be 
d,,leted even though the in vitro results demonstrate otherwise. Further, if 
any uf these genera/species are not relevant to urinary tract infections, they 
will be deleted. 

The following gram-positive organism that the applicant has listed in 
the labelling should be removed unless the Medical Officer determines that 
fosfomycin has clinical efficacy against it: 
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GRAM-NEGATIVE AEROBES. 

AC!NETOSAClifi 

Acinetobacter ca/coeceticu.s i1nitretus 

Table 8 
In vitro activity of fosfomycin against Acinetobacter c11/co11ceticus 

Investigator Country II Teated Method Renge MIC,. MIC,. 

Barry 151 USA 10 128 128 

128 128 

12~ 128 

128 128 

- ,....._ 
128 128 

- ,__ 
128 128 

-
128 256 

--
King 181 UK 35 128 128 

e.,.-,_t&l USA 47 128 512 
specie I 

The MIC90 values were all 128 µg/ml or higher. This organism is also not an 
usual urinary pathogen. 
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CITROBACTER 

Citrobacter species 

Table 9 
In vitro activity of fosfomycin aga,nst Citrobacter sp0cies 

Investigator Country 'Tuted Method Range M~,. MIC,. 

Barry 151 USA 30 2 4 

:S 1 2 

16 16 

8 16 

SI 4 

2 4 

2 4 

_,__ 

Wi•• 191 UK 9 0.5 1 

_,.___ 
Pinaoi I 121 Italy 18 0.5 2 

->--

R8vizz°'8 Spain 49 256 >256 
1131 ......... 

8 >256 



( 
NDA 50-717 Page 21 of 101 
ZAMBON CORPORATION 
MONUROL'" (Fo:<fomycin tromethaminel 

Citrobacter diversus 

Table 10 
In vitro activity of fosfomycin against Citrobacter diversus 

Investigator Country I THtod Method R•nge MIC10 MIC,. 

Berry 151 USA 10 8 16 

:S 1 2 

·- - ,____ 
Berry 161 USA 50 :S2 4 

Citrobacter freudii 

Table 11 
In vitro activity of fosfomycin against Citrobacter freudii 

Investigator Country I Tooted Method Ronge MIC,. MIC,. 

Berry 151 USA 20 8 16 

:S 1 2 

- ~ 
King IBI UK 20 0.5 2 

- ~ 
B•rry 161 USA 100 :S2 :S2 

-
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Citrobar:ter koseri 

Table 12 
In vitro activity of fosfomycin against Citrobacter koseri 

investigator Country II Tested Method Range MICso MIC,. 

-
King (81 UK 20 1 2 

The MIC90 value in most studies that were performed with glucose-6-
pho;;phate added to the medium was µg/ml. Only one study 
perhrmed in the United Kingdom (no USA studies) was performed with 
Citrobacter koseri isolates and only 20 isolates were tested. 

Although only 60 isolates of Citrobacter diversus were tested as individual 
species the MIC90 values were well below 64 µg/ml and studies performed 
as Citrobacter species which included many C. diversus isolates had low 
MIC90 values. 
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ENTEROBACTE:B 

Enterobacter species 

Table 13 
In vitr'I activity of fosfomycin against Enterobacter species 

Investigator Country #Tested Method Range MIC,. MIC,. 

Barry 151 USA 45 16 32 

- ._ 
32 128 

- ·-
256 >25~ . 

512 >512 

- 1--

32 128 

- ._ 

- 32 256 

64 256 

-~ 
Wisel9l UK 10 1 64 

-~ _.._ 
Pinasi 112) Italy 14 8 16 

Ravizzol• Spain 51 64 >256 
11ll - '--

2 >~56 

- '--

Gis1"1ando Italy 30 12.5 50 

'Hl 

50 200 
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Enterobacter aerogenes 

Table 14 
In vitro ai::tivitv of fosfomycin against Enterobacter aerogenes 

Investigator Country II Tested Method Aanoe MIC,. MIC,. 

Bany 151 USA 15 512 512 

16 64 

King (Bl UK 30 4 8 

Bany 161 USA 102 11; 64 

Enterobacter agglomerans 

Table 15 
In vitro activity of fosfomycin against Enterobacter agglomerans 

lnvestigatot Country #Tested Method R1nge MIC,. MIC,. 

Barry 151 USA 10 128 512 

- - .__ 
16 128 

- ~ 
Blllrf"(&l USI\ 48 16 256 
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Enterobacter cloacae 

Table 16 
In vitro activity of fosfomycin against Enterobacter cloacae 

lnve,tigetor Country II THted Method Range MIC,. 

Barry (51 USA 20 512 

32 

- -
King (81 UK 25 32 

- ~ 
Barry (61 

I 
USA 102 16 

In most studies of individual species except for E. aerogenes studies the 
MIC90 value was 128 µg/ml or greater. The MIC90 values in the studies in 
which Enterobacter aerogenes were tested were µg/ml when 
glucose-6-phosphate were added. 

MIC,. 

>512 

128 

256 

128 
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ESCHERICHIA 
Table 17 

Page 26 of 101 

In vitro Activity of Fosfomycin against Escherichia coli 

lnve:Jtigator Country #Tested Method Range MIC,. MIC,. 

Barry (5) USA 51 1 4 

- ..... 
2 8 

- ..... 
64 1 28 

16 64 

'--- - ........ 
2 8 

- ........ 
2 8 

' 

4 16 

Reeves 171 UK S6 " 2 4 

King 181 UK 45 2 8 

- ..... 
Wise 191 UK 49 1 4 

-~ 
Naber 1101 Germ•nv 191 2 16 

Lerner 1111 us 45 Chic•go 1 16 

-.... 
- 32W•y.,. 4 32 

St•t• - .... 
Pinooi 1121 11.ry 73 0.5 2 

ffavizzola Spain 161 8 256 
1131 - .... 

1 16 

-... 
Gismando Italy 45 12.5 50 

1141 

25 200 

Barry 161 us 1597 s2 s2 
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It ar:cears that the MIC90 value in most studies is between 2 and 16 µg/ml 
when the media is supplemented with 25 µg/ml of glucose-6-phosphate. 
When not supplemented with glucose-6-phosphate the MIC values are much 
higher. It appears that the MIC value may also be higher in urine and in 
nutrient broth. Since the MIC90 value in most studies is well below 
64 µg/ml , there were a sufficient number of studies both in the United 
States and in other countries and a large number of isolates were tested 

KLEBSIELLA 

K/ebsie/111 species 
Table 18 

In vitro activity of fosfomycin against Klebsie/111 S'>ecies 

Investigator Country II Tested Method Range MIC,. MIC,. 

Barry (5) USA 30 H! 32 

- .__ 
32 64 

- .... 
256 >256 

512 > 512 

- ..._ ·-
16 64 

- ,,__ 
64 128 

- 64 128 

-.._ 
King 181 UK 45 4 32 

-.... 
Wi•• {91 UK 51 16 64 

! 

Pinaoi 1121 lt81y 12 16 64 

-~ 
R•vizzola Spain 74 4 >256 

(131 -,__ 
18 128 



( 
"DA 50-717 Page 28 of 101 
ZAMBON CORPORATION 
MONUROL'" (Fosfomycin tromethamine) 

K/ebsiel/a o" yto.:a 

Table 19 
In vitro activity of fosfomycin against Klebsiel/a oxytoca 

Investigator l Country II Testod Method Ronoe MIC'° MIC,. 

Barry 151 USA 10 512 >512 

- -
8 32 

- -
Barry 161 USA 51 8 32 

Klebsiella pneumoniae 

Table 20 
In vitro activity of fosfomycin against Klebsflllla pneumoniae 

lnvestigatOf Country II Teated Method Range MiC50 MIC00 

Barry 151 USA 20 512 > 512 

32 64 

--Lerner 111) USA 13 32 64 

--
B-161 USA 184 16 128 

In most studies performed with 25 µg/ml of glucose-6-phosphate added to 
the media, the MIC90 value was either 32 or 64 µg/ml. Most studies were 
performed in the United States. Although there were only 61 isolates of K. 
oxytoca tested as individual species, many were probably included and 
tested as Klebsiella species ~nd all species seem to have approxima eiv the 
same MICs. There was an adequate number of isolates of K. pneumoniae 
tested. 
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~~ORGANELLA 

Morgane::11 morganii 

Table 21 
In vitro activity of fosfomycin against Morgane//11 morganii 

lnvestigatCK Countrv I Tested M•thod Range MIC,. MIC,. 

8nry 151 USA 10 128 >256 

- ,__ 
256 512 

-~ 
256 >256 

256 > 512 

( - .__ 
256 > 512 

- ,__ 
256 > 512 

.t - -
256 > 512 

; - ,__ 
King 181 UK 20 >256 >256 

-,__ 
Wise {9, UK 17 > 128 >128 

R ... iuola Spain 58 64 >256 
113) - .....__ 

64 >256 

-..._ 

Barry 161 USA 49 256 512 

lhe MIC90 value in all studies was > 256 µg/ml. 
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PROTEUS sp. 

Proteus mirabi/is 

Table 22 
In vitro activity of fosfomycin against Proteus mirabilis 

lnve:.tigator Country •Tested Method Ranve MIC,. 

8a;-ry 151 USA 15 2 

--
2 

--
King 181 UK 40 4 

Wise(91 UK 49 4 

-· - - -
Nabet 1101 Germany 19 32 

--
Lernet~11) USA 9 4 

PinHi 1121 Italy 22 2 

--
Ra,,izzo&a Spain 64 8 

1131 - -
8 

- -
Giamando Italy 34 12.5 

1141 - -
50 

- -
8any 161 USA 102 "2 

The <>·Jdition of glucose-6-phosphate does not seem to effect the in vitro 
activity of ":isfomycin c.gainst Proteus mitsbilis. The MIC90 value in most 
studies vant.s from µg/ml. Since there is a large number of 

MIC00 

64 

32 

128 

>128 

>128 

64 

64 

128 

128 

50 

200 

32 

isolates test• .. d and the United States studies hac M!C' ,0 values of 64 µglml 
or less, 
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Proteus vulgaris 

Table 23 
In vitro activity of fosfomycin against Proteus vulgaris 

Investigator Country I Tollod Method Ro1190 MIC,. MIC,. 

Borry 151 USA 10 8 128 

4 '28 

-
King 181 UK 25 L 8 32 

- -
Wise 191 UK 17 18 32 

--
Pinosi 1121 ltoly 18 indole 128 >512 

potitive 

Ravizzota Spain 39 2 8 
(13) 

-'-

1 8 

_...._ 
ilarry 161 USA 49 .02 8 

- . 

The MIC90 values ranged from µg/ml. The :>512µg/ml value, 
however, was from a stud·1 in which species were cla!>sified as indole 
positive only so other species may have been included. The study with the 
128 µg/ml value only tested ten isolates so one isolate may have ~ JUsed tt1e 
slightly ~igher than usual value. Other studies had MIC90 values of 
µg/ml. 
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PROVIDENCIA sp. 

Providencia rettgeri 

Table 24 
In vitro activity of fosfomycin ag11inst Providencia rettgeri 

lnve,tig•tor Country I Tooted Method Range MIC,. MIC,. 

Berry f51 USA 10 8 256 

--
B 128 

-~ 
King f8l UK 20 84 >256 

Wise f9l UK 5 16 > 12A 

- -
Revizzol• Spllin 45 128 >256 

113) --
128 >256 

Gismondo ltoly 28 100 ~200 

114) - -
200 >200 - - -

Borry f61 USA 41 8 64 

Except for one of the Barry studies which had an MIC90 value of 64 µg/ml, 
all studies had MIC90 values of 128 µg/ml or higher. Many studies had 
MIC90 values greater than the highest dilution tested (i.e. > 256 µg/ml). 
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Providencia stuartii 

Table 25 
In vitro activity of fosfomycin against Providencia stuartii 

lnvestiptor Country II Te11ed Method "- MIC,. MIC,. 

Barry 151 USA 15 32 256 

32 128 

- -
King 18) UK JS 64 >256 

Barry (61 USA A4 16 128 

All studies ht1d MIC90 values of 128 µg/ml or higher. Since it appears that 
the susceptible breakpoint will be 64 µg/ml, 
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?SEUDOMONAS so. 

Pseudomonas species 

Table 26 
In vitro activity of fosfomycin against Pseudomonas species 

ln"leltigatot Country II THted Method Ranoe MIC,. MIC00 

Borry 151 USA 35 128 256 

- -
64 258 

--
I 128 512 

64 25ci 

- -
64 256 

- -
64 256 

64 256 

--
Ki1111 181 UK 33 >2561 >256 

--
Ravii:zola sp.;n 64 256 >256 

1131 --· 
256 >256 

--
Glam•ndo lt•ly 40 50 200 

1141 --
50 >200 
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P!:eudomonas aeruginosa 

Table 27 
In vitro activity of fosfomycin against Pseudomonas aeruginosa 

lnve1tig•t<>" Country I THttd Method Ra1199 MIC,. MIC,. 

Barry {51 USA 10 64 64 

-,__ 
64 128 

- -
King 181 UK 35 I 128 258 

Wiu!!ll UK 48 128 >128 

-....... ··-
Pinui {121 italy 34 32 256 

.__. -
Berry 161 USA 100 32 64 

The MIC90 value for P. as.·.·:ginosa in these studies was 64 µg/ml or higher. 
Many isolates had high MIC values. This organism is also not an usual 
urinary pathogen in uncomplicated urinary tract infections. 

Pseudomonas cepacia 

Table 28 
-In vitro activity of fosfomycin again-;·; Pseudomonas cepacia 

lnv•atigaicor Country I THted Method A•nge MIC,. MIC,. 

Berry 151 USA 5 64 > 51 2 

64 >512 

This organ ~m is not an usual urinary tract pathogen, its MICs are high and 
not enough studies or isol&tds were tested. 
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Pseudomonas f/uorescens 

Table 29 
In vitro activi>y of bsfomycin against Pseudomonas f/uorescens 

lnvestig111tor Country II Tested Method Range MIC,. MIC,. 

Barry 151 USA 5 64 256 

64 256 

This organism is not ar• usual urinary tract pathogen, iti:; MICs are high and 
~1ot enough studies or isolates were tested. 

Pseudomonas putida 

Table 30 
In vitro a~tivity o1 fosfomycin against Pseudomonas putida 

~ 

I 
lnvestig•tor Country II Te.:ed Method Range MIC,. MIC,. 

I Barry (51 USA 5 128 256 

128 256 

-

This organism is not an usual urinary tract pathogen, its • "';s are high and 
not enough studies or isolates were tested. 
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Pseudc>monas stutzeri 

Table 31 
In vitro activity of fosfomycin against Pseudomonas stutzeri 

'nvestigator Country I Tested Method Range MIC,. Ml<:,. 

Barry (51 U:lA 5 64 34 

64 64 

' 

This organism is not an usual urinary tract pathogen and not enough studies 
or isolates were tested. 
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SERRA TIA sp. 

Serratia marcescen::i 

Table 32 
In vitro activity of fosfomycin against Serratia marcescens 

Investigator Country II Test~d Method r.a,,ge MIC,. MICIO -
Barry 151 USA 20 8 16 

16 3l 

16 64 

·-
16 64 

-

I 
16 16 

16 32 

32 64 

--
King IBI UK 25 16 32 

- -
Wisel91 UK 19 12B 12B 

--
Pino•!. (121 hilly 14 16 >512 

species - -
e....,1e1 USA 98 B 32 

The MIC90 value in most studies was 32 µg/ml or below when glucose-6-
phosphate was used. The addition of glucose-6-phosphate IT'ade at most a 
one tube dilution difference. One study had an MIC90 value of > 512 µg/ml, 
but this study included other Serratia species. In both United States studies 
the MIC90 value was 32 µg/ml or less. 
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XANTHOMtJNAS 

Xanthomonas ma/toph17ia 

Table 33 
In vitro activity of fosfomycin against Xanthomonas maltophilia 

Investigator Country I Teotod Method Range MIC., MIC90 

Barry 15) USA 5 64 256 

64 256 

Barry IEI US/\ 49 64 128 

This organism is not an usual urinary tract pathogen and not enough studies 
or isolates were tested. The MICs were also high. 
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SUMMARY OF GRAM-NEGATIVE ACTIVITY 

The following gram-negative organisms may be included in the 
package insert. Other organisms may be included in the section of 
organisms that fosfomycin has been shown to have clinical efficacy for if the 
Medical Officer determines that they should be listed. Conversely. if the 
clinical picture or intend to treat analysis reveals that some of the 
genera/species that are susceptible by in vitro methods are not clinically 
cured. they will be deleted even though the in vitro results demonstrate 
otherwise. Further, if any of these genera/species are not relevant to urinary 
tract infections, they will be deleted. 

The follc..wing gram-negative organisn· s that the applicar.t has listed in 
the labelling should be removed unless the l lledical Officer determines that 
fosfomycin has clinical efficacy against it: 
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PAGANISMS ALLOWED IN THE LABEL 

The following organisms will be allowed in the package insert from the 
microbiological (in vitro activity) viewpoint. These organisms will be divided 
between the clinical efficacy list of organisms an<! the in vitro only list after 
the Medical Officer has decided for which organisms fosfomycin has clinical 
efficacy against. 
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BACTERICIDAL ACTIVITY 

Reeves et al (7) investigated the bactericidal activity of fosfomycin 
using two strains each of Escherichia coli and Enterobacter cloacae and one 
strain each of Klebsiella pneumoniae, Citrobacter freundii and 
Staphylococcus aureus. The authors used Diagnostic Sensitivity Test Agar 
and added µg/ml of G-6-P. Table 34 shows the results of this study. 
The mean 99.9% {3 log reduction; bactericidal activity) kill time at SX MIC 
was 2.2 hours (range hours) and at 2X MIC was 2.9 hours (range 

hours) for six of the seven strains; a 99. 9% kill was not achieved 
with E. coli 10418 at 2X M!C. Urine levels oi fosfomycin are often greater 
than BX MIC for many organisms, especially £. coli. Recovery "''as seen at 
the 24 hour time point for both E. coli strains and Enterobacter 7 at both 2X 
and BX concentrations, and at the 2X concentration for the Klebsiella 456 
and S. aureus strains. These organisms were never fully eradicated even 
after 24 hours. No recovery was seen for the other tested organisms. 
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Table 34 
Rate of Bacterial Killing achieved with Fosfomycin 

Bacterial MIC (µg/ml) Fold MIC Kill Time in Hours 
strain 

90% 99.9% 

S. aureu& 32 2X 2.2 5.2 
Oxford 

8X 1.6 2. 1 

E. coli10418 4 2X 2.5 NA 

ex 1.8 2.8 

E.coli 333 4 2X 2.1 2.9 

ex 1.6 2.4 

Klebsiel/11 456 16 2X 0.9 1.8 

8X 0.5 1.8 

E. c/011c11.e 7 64 2X 1.9 2.2 

ax 1.2 1.7 

E. cloacae 415 2 2X 1.6 2.6 

ax 1.4 2.2 

C. frtwndii 4 2X 1.4 2.8 

8X 1.0 2.2 

Lerner et <ii ( 11) examined the bactericidal effect of fosfornycin with 
various strains by diluting logarithmically grown cultures to 107 CFU/mL in 
nutrient broth with µg/ml of G-6-P added. Sets of killing curves were 
obtained with fosiomycin against two isolates of Escherichia coli, Klebsiel/a 
pneumoniae, and Proteus mirabilis. The fosfomycin MICs for these strains 
ranged from µg/mL. Strains were tested with fosfomycin at 1 X. 4X 
and 20X MIC of each strain. The viable cell count of all strains declined 
rapidly by about three logs (definition of bactericidal) in 1-2 hours, even in 
the presence of only 1 X MIC of drug. No evidence of recovery could be 
seen by the five hour time point, except for the £. coli 61 culture at 1 X MIC 
concentration. The study was not carried out for longer time periods. 



( 
NOA 50-717 Page44of 101 
ZAMBON CORPORATION 
MONUROL'" (Fosfomycin trometharnine) 

Pinasi et al ( 12) tested twelv:? bacterial strains with different Ml Cs to 
fosfomycin. They used human urine at pH 6.5 to simulate ciinical 
conditions. Concentrations of fosfomycin were used that simulated those 
present in human urine following an oral administration of a 3 gram dose. 
The three E. coli strains with MICs cf 0.5, 32 and 128 µg/mL were sterilized 
(no growth seen) in 2, 6, and 4 hours, respectively. The urine culture of P. 
aerugino-;3 w;th an MIC of 2 µg/mL was sterilized in six hours. A strain of 
K. ;,erogenes with an MIC of 128 µg/mL was sterilized in 2-4 hours, while 
two strains of K. pneumoniae and a strain of E. cloacae with MICs of 256 
µglmL were sterilized in 6-8 hours. Two strains of Enterococcus faecalis 
with MICs of 32 and 128 µg/ml, were sterilized in 24 and 30 hours, 
respectively. A strain of Proteus mirabi/is with an MIC of 0.5 µg/mL was 
sterilized in 6 hours. Fosfomycin was not able to sterilize a culture of 
Providencia sruartii with an MIC > 512 µg/ml. All MICs were determined in 
Muller-Hinton agar with added glucose-6-phosphate. 

Reeves' and Lerner's studies show that fosfomycin is bactericidal at 
concentrations fold greatar than the MIC value for most organ'sms. 
Reeves' study, however, showed that growth recovered in many cases after 
24 hours. Since thi& drug will be dosed only once, this may have clinical 
significance. Lerner's study only evaluated growth for 5 hours, so no 
information can be derived on what happens after most bacteria are killed. 
Both of these studies were not perfo1med in urine which is where this drug 
will be used and only used doses 2 to 8 times that of the MIC. The Pinasi 
study more closely represents what happens in urinary tract infections and 
showed that a 3 gram dose (the dose given in the NOA) will sterilize cultures 
of the most common urinary tract pathogens in a short period n~ time. 
Cultures of Enterococcus faecalis were the most diffir;ult to sterilize (a 
Providencia stuartii was not sterilized, but this pathogen is not in the 
Indications section). No cultures of Staphylococcus saprophyticus were 
tested. _It appears that when dosed as indicated in the NOA that fosfomycin 
is bactericidal for most urinary tract pathogens. 
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FACTORS INFLUENCING IN VITRO ACTIVITY 

The 1n vitro activity o~ fosfomycin varies considerably with the 
conditions under which it is t~sted. Various factors such as type of culture 
media, addition of urine, addi~ion of human blood or serum, pH of the media, 
and inoculum size affect the antibacterial activity of fosfomycin. 

TYPE; OF MEDIA 

In phosphate-rich media such as Mueller-Hinton agar or broth, 
fosfomycin MICs are greater than those obtained in less enriched media such 
as nutrient broth or agar. Greenwood et al ( 15) studied the activity of 
fosfomycin in different culture media in the presence and absence of 
glucose-6-phosphate. Results of this study are presented in Table 35. In 
general MICs in Mueller Hinton broth were higher than those in nutrient both 
or Eugonbroth, while lsosensitest broth was in between. The effect of 
glucos'!-6-phosphate was often great, but it was not uniform across all 
species tP.sted. Although a four-fold or greater reduction in MIC was 
achieved for many strains, others appeared unaffer.:ted. Proteus spp .. 
Pseudomonas aeruginosa, and Serratia marcescens appeared to be least 
affected by glucose-6-phosphate, while EschoricNa coli was the most 
affected. The effect of glucose-6-phosphate is due to the mechanisms of 
uptake of fosfomycin into bacteria. The primary means of eel: entry involves 
the enzyme that transports L-a-glycerophosphate. The efficiency of this 
enzyme is reduced with increasing concentrations of glucose or phosphates 
1n the test medium. Some specias have a secondary entry system which 
1nvolvP.s the inducible enzyrr.e responsible for hexose phosphate transport; 
this enzyme is induced in the presence of glucose-El-phosphate. This system 
counteracts the inhibition of the L-a-glycerophosphate system caused by 
glucose and phosphates in the media. 

- Barry et al (5) evaluated the effect of various concentrations of 
glucose-6-phosphato on fosfomycin MIC:> in Mueller Hinton agar and broth 
[See tables of activity under Antimicrobial Spectrum of Activity). They 
found that the addition of 25 µg/ml of G-6-P to broth or agar improved 
fosfomycin's activity against E. coli, Citrobacter spp., Klebsiella spp .. and 
Enterobacter spr. S. marcescens, Proteus spp .. M. morganii, Providencia 
spp .. Pseudomonas spp .. Enterococcus spp., and S. saprophyticus were not 
markedly influenced, probably because they lack a hexose transport system. 
The addition of higher concentrations of glucose-6-phosphate (up to 
200 µg/ml) did not further increose fosfomycin's activity significantly. 
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Tab!e 35 
In vitro Activity of foi.fomycin in five culture broths 

-
Organism (n) 

Mueller Hinto11 Nutrient broth lsosensiteat Eugonbroth 

- G6P + G6P - G6P + G6P - 6GP + - 6GP +G6P 
G6P 

St~;,ylococci 181 16-R 4-R 1-64 0.5-4 2-R 1-16 0.25-R 0.25-64 

En1 .. ro1;occi 121 4-32 4 8-16 1-32 2-8 4-8 0.5-4 0.25-0.5 I 
Escherichid coli 1141 R 4-R 8-R 1-R 64-R 1-R 8-R 0.5-~2 

Proteus •PP 181 8-R 8-R 0.25-R 0.25-R 4-R 2-R 0.25-R 0.25-R 

Pseudomonas 11eruginosa 171 8-R 8-11 4-R 4-R 32-R 32-R 4-R 4-R 

Klebsiellll/EnttNODllCIBr spp 181 R R 4-R 4-R R 15-R 32-R 8-R 

St11r11ti11 marcescens 141 . R R 16-32 16-32 R 64-R 16-32 16-32 

Citrobectar •PP I 21 R 4-8 0.5-1 0.5-1 R 1-2 8-16 0.5-2 

R = <!: 128 µg/ml 
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ADDITION OF URINE 

Ferrara et al ( 15) showed that the activity of fosfomy:;in, against three 
strains of bacteria, was decreased by the addition of 50% urine to the 
culture medium or by the use of urine as culture medium. The results of this 
experiment can be seen in Table 36. 

Table 36 
Effect of Urine on the in vitro activity of fosfomycin 

Organism MIC (µg/ml) 

Nutrient Broth Urine 

E. coli 50 200 

P. mirabilis 50 200 

E. f11Bc11/is FO .200 

There was a four-fold increase in the MIC of fosfomycin in all cases. An 
increase in the MICs of other antibiotics was also observed in the sar.ie 
experiment. Even with this increase the concentration of 
fosfomycin in urine (as high as µg/ml) is well above the MIC for 
many urinary pathogens. 

Gismoncto et al ( 141 compared Ml Cs of fosfomycin in nutrient broth 
supplemented with O. 1 % glucose with MICs in urine. Thei.e results can be 
seen in the tables in the Antimicrobial Spectrum of Activity section of this 
review. The authors found that the MICs were usually 2-4 fold higher in 
urine for most species tested. 

These studies show that urine usually increases the MIC value for 
most organisms by 2 tc 4-fold. This slight increase in MIC should not have 
an adverse effect on the clinical use of this drug for urinary tract infectiC'ns 
since the drug is mainly excreted in the urine and concentrations are wE:!I 
above even these increased MIC values. 
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HUMAN f>L.000 OR SERU_M 

The $upplementation of media with human blood produced a minimal 
increase in the antibacterial activity of fosfomycin. Ferrara et al ( 16) 
reported that the addition of human blood to nutrient agar caused a 2- to 4-
fold decrease of the MIC of fosfomycin for many strains. Table 37 shows 
that results of their study. This decrease is due to the enzymes in the red 
blood Cc!11s that work on the constituents in the broth to producP, glucose-6-
phosphate. 

Table 3"7 
Effect of Blood on the in vitro Activity of Fosfomycin 

Organism MIC fµg/mll 

Nutrient Aget Nutrient Agar + 10% Human Blood 

S. •UffH/$ 50 25 

S. •ureus 12.S 6.2 

S. •UffH/$ 100 25 

S. •pidtlt'mid/$ 2i; 12.5 

S. •pidtlt'mid/$ 25 25 

E. fHCllR3 50 12.5 

E:. fMH:M/$ 25 12.5 

E. coli 12.5 6.2 

E. coll 25 12.5 

K. ,,ii«JmonlH 50 50 

K. pn.umonlH 25 25 

E . .-oga- 3. 1 1 .6 

E. -ogMU 100 :i:5 

P. mlrabilla 12.5 25 

P. mirabllla 100 100 

M. morganii 100 100 

P. -uglnoa• 50 50 

P. uruginosa so 50 
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These same authors also studied the influence of human serum on the 
activity of fosfomycin. They used nutrient broth containing 1 O and 20% 
heat inactivated hu"':1an serum. They reported that the presence of human 
serum only elevated fosfomyc1n;s MICs by a factor of They 
found, however, that there was a in the MIC in serum with 
a strain of P. mirabilis. Ttiese results are shown in Table 38. 

Table 38 
Effect of Serum on the in vitro Activity of Fosfomycin 

Organism ~- MIC (pg/ml) 

Nutrient Broth Nutrient Broth N .. trlant Broth 
+ 10% Serum + 20 % Serum 

5. /JUfaU!J 12.5 25 50 -
S. epid.,midi!l 25 100 100 

E. fatJCMl!l 25 100 100 

E. coli 12.5 25 100 

K. pnaumoni!J• 12.5 25 25 

E. lltll'OgtNlflS 6.2 12.5 25 -
P. mirabi1i!l 6.2 100 100 

M.mor;!!~ii 100 100 100. 

P. aeruginosa 12.5 25 25 

, once this drug is being used for urinary tract infections, the effect of 
human 'blood or scrum should not be important. 
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pH OF MEDIA 

Ferrara et al ( 1 6) investigated the antibacterial activity of fosfomycin 
hy a macrodilution method in nutrient i:--oth at pH values of 6.0, 7.4, and 
8. 5. The inoculum waf 105 CFU/ml. The assay was carried out on three 
strains each of S. aureus and £. coli. The results are seen in Table 39. 
Increasing pH decreased the activity of fosfomycin. 

Table 39 
Influence of pH on the in vitro Activity of Fosfomycin 

Organism MIC lµg/m,.I 
··-

pH 6 pH 7.4 pH 8.5 

E. coli CH79 3. 1 25 100 

E.coli CH 64 3. 1 12.5 50 ----- -
E. coli CH 60 3. 1 

! 
' 25 100 

S. 11ureus CH 184 3.1 12.5 25 

S. 11ureus CH 192 12.5 50 200 

S. aureus CH 1 79 25 50 200 

Wise et al (9) studied the effect of pH on the MICs of fosfomycin in 
urine. MICs were dete•mined in urine at pH 5, 6, 7, and 8 against two 
strains each of Escherichia coli, Klebsiella, Pro eus mirabilis and 
Pseudomonas aefl!ginosa. In this study the lowest MICs were not at the 
lowest pH (which was pH 6) as ir the study using nutrient broth, but at pH 
6- 7 and.not st pH 5. Human urine has a pH of 6 in most instances when it 
is te.;tc'1, Nhich is the pH at which fosfomycin has its highest activity. 
Table ··•O ~hows the results of this study. 

These studies show that the drug should work its best in human urine 
at pHs around 6, which is the pH val1Je of most human urine. 
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Table 40 
Effect of pH on the in vitro Activity of Fosfomycin in Urine 

Organism MIC (µg/mll 

pH 5 pH 6 pH 7 pH 8 

E. coli 32 4 8 16 

E. coli 16 2 8 8 -
Klebsiel/a spp 16 16 8 64 

Klebsie//a spp 4 8 8 32 

P. mirabilis 32 64 64 64 

P. mirabilis 32 32 32 32 

Ps. aeruginosa 16 S2 8 32 

Ps. aeruginosa ~4 4 S4 :S4 

INOCULUM EFFECTS 

Ferrara et al ( 16) studied the effect of three different inoculum sizes 
( 103

, 105
, and 108 CFU) against S. aureus, E. coli, Proteus mirabilis, and K. 

pneumoniae and other bacteria. lnocula were transferred by a multipoint 
inoculato: on nutrient agar plates, in which serial dilutions of fosfomycin 
were prepared. The a!:says were performed at different pH and in the 
presence and absence o• glucose-6-phosphate at a concentration of 25 
µg/ml. The results of this study can be seen in Table 41. The MICs of 
fosfomycin were not significantly affected when the inoculum size went 
from 103 to-105 CFU, but at 108 CFU the MIC usually increased by 2- to 4-
fold and in a few cases hy 16-fold. Urinary tract infections usually have a 
high number of bacteria (often as high as 108 CFU/ml of urine) and a pH of 
nround 6. It appears from Table 41 that K. pneumoniae may be the most 
affected by these conditions. 

Greenwood et al i 17) reported that only 9% of the strains studied 
showed an inoculum effect when tested at pH 5.5 in the presence of 
glucose-6-phosphate, compared to 37% of the strains tested at pH 7.1 and 
22% of the strains tested at pH 7.9. Human urine is usually closer to pH 
5.5 or 6.0 than to pH 7.0, so the result at pH 5.5 is probably closer to what 
happens in urinary tract infections. These results are shown in Table 42. 
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Table 41 
Effect of lnoculum Size on In vitro Activity of Fosfomycin 

-Fold Increase in MIC from 103 to 108 CFU 
Organism 
lnumber of strains) pH6 pH 7.4 pH 8.5 

- G-6-P + G-6-P - G-6-P + G-6-P - G-6-P 

S. aureus (4) 4.68 8.06 5.16 9.81 4.57 

S. faecalis ( 5) 3.75 3.17 3.6 2.66 3.2 

K. pneumoniaP. {41 15.16 18.7 6.73 15.2 2.12 

E. aerogenes 151 4.0 3.76 3.11 2.67 2 

P. mirabilis {4) 4.0 5 4.37 5.37 4.31 

lndole-positive 3.07 5.48 1.45 2.66 1.6 
Proteus 14) 

P. aeruginosa 141 3.73 4 6.55 4 3.55 

Serratia spp 151 2.89 3.76 4.52 2.95 1.86 

Table 42 
lnoculum Effects Observed with Fosfomycin at Three pH Levels 

% of 53 Strains Showing an lnoculum Effect • 
pH 

- G-6-P G-6-P + 

5.5 10 9 
-

7.1 8 37 

7.9 14 i2 

4-fold or greater increase in J\llJC when inoculum raised from 103 to 105 

CFU/spot 

+ G-6-P 

8.01 

2.25 

8 

1.83 

5.35 

1 .88 

4.66 

6.38 
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POST ANTIBIOTIC EFFECT 

This submission contains one report on the post antibiotic effect of 
fosfornycin. The post antibiotic effect defines the time in which an 
antibacterial agent continues to inhibit the growth of bacteria after the 
conce,1tration of drug has fallen below the MIC. A prolonged post antibiotic 
effect may extend the effectiveness of a drug, permitting an extension of the 
interval between doses. 

The post antibiotic effect (PAE) is typically measured as the difference 
in time required for the control and test cultures to increase one log 10 after 
drug removal. Albini et al ( 18) incubated £. coli in Mueller Hinton broth for 
one hour in the presence of 0, 10 100 and 1000 µg/ml of fosfomycin. The 
bacteria were then suspended in tne same volume of culture medium as that 
used initially, without the antibiotic, and incubated. fhe post antibiotic 
effect was determined by measurin1 the viability of the cells by ATP 
production (measured as biolumines,~ence). The post antibiotic effect values 
obtained were 0.9 hours for 10 µg/rn,, 2 hours for 100 µg/ml, and 3. 6 
hours for 1000 µg/ml. 

The post antibiotic effect due to fo:fomycin does not appear to be 
remarkable. The clinical significance of an in vitro post antibiotic effect is 
not well established. Given the fact rhat fosfomycin will be dosed as a 
single treatment any post antibiotic effecc as short as 3.6 hours seems 
insignificant. 
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MECHANISM OF RESISTANCE STUDIES 

There appears to be no enzymes, such as P-lactamases, that hydrolyze 
fosfomycin. 

There are three types of mutations that have been reported that will 
cause a bacteria to become resistant to fosfomycin. The most common type 
of mutatio~s are on the chromosomal genes glp T and Uhp, which control 
transport of L-a-glycerophosphate and hexose phosphate, respectively. 
These mutations result in impaired uptake in the transport of carbohydrates. 
Kahan et al ( 1) demonstrated after examining 24 strains, that all strains that 
exhibit any sensitivity to fosfomycin possess an ability to metabolize L-a­
glycerophosphate. They found that the most sensitive strains displayed the 
higher rates of metaoolism. They also found that with the exception of 
Klebsiella/Aerobacter species all of these strains upon acquiring resistance to 
fosfomycin by mutation also lost their ability to metabolize L-a­
glycerophosphate. If L-a-glycerophosphate is added to medium the uptake 
of fosfomycin can be blocked, presumably as a consequence of competition 
for the transport system. E. coli (glp T ·1 mutants were found to be resistant 
to fosfomycin. 

Jw» as the different se~sitivities of various strains can be attributed to 
the level of activity of the L-o-glycerophosphate transport system, it is also 
possible to associate these sensitivities with another known bacterial 
transport system, the hexose phosphate uptake system. This system needs 
to be induced before it can be expressed. It also is confined to the 
Enterobacteriaceae !excluding Proteus species) and to Staphylococcus. 
Kahan et al ( 1) were able to show that resisters isolated from media that 
contained both glucose-6-phosphate and fosfomycin (at a concentration 
below the level inhibit.Jry when glpT alone provides transport) we~e uhp · . 
Kadner and Winkler ( 19) used an E. coli strain that was glp T · (so that it 
lacked the L-a-glyc-, ·ophosphate transport system) and grew cells on 
medium supplemented with glucose-6-phosphate, after two cycles of growth 
with fosfomycin 70 to 90% of the survivors were unable to grow on medium 
supplemented with glucose-6-phosphate. Most of the bacteria that grew 
(ones resistant to fosfomycin) had a mutation that blocked the hexose 
phosphate transport pathway. All of these mutants exhibited wild-type 
growth rates with glucose as a carbon source. These bacteria could also 
use lactose, gluconate, mannitol, ribose, glycerol, or galactose as carbon 
scurce. 



( NDA 50-717 Page 55 of 101 
ZAM BON CORPORATION 
MONUROL'• (Fosfomycin trometharnine) 

Tsuruoka and Yamada (20) selected fosfomycin resistant E. coli by 
growing the bacteria in the presence of 10 µg/ml of fosfomycin and 
transferring the cells that grew to fresh nutrient broth with fosfomycin at 
50 µg/ml and then to 100 µg/ml. The authors found two groups of 
resistant cells, distinguishable by colony size on nutrient agar. One group 
had smaller colonies and the second group had larger colonies 
indistinguishable from the parent strain. Many of the smaller colony-forming 
isolates fell into two classes: those which seemed to be decreased in 
utilization of several carbohydrates including L-a-glycerophosphate, but not 
glucose-6-phosphate, and those which seemed to be decreased in utilization 
of L-a-glycerophosphate only. Most of th.J larger colony-formers seemed 
decreased in utilization of L-a-glycerophosphate only. About 50% (43179) of 
the smaller colony forming isolates were decreased in the utilization of 
several carbohydrates and about 40% (33/79) of them were decreased in 
the utilization of L-a-glycerophosphate only, and the other three were not 
examined because they failed to grow on the indicated carbohydrates, but 
did grow in nutrient agar. About 90% (37/401 of large colony forming 
isolates were not decreased in use of several carbohydrates except L-c­
glycernphosphate and the remainder were decreased in the use of several 
carbohydrates including L-a-glycerophosphate. The authors examined an 
isolate of both the smaller colony formers (FR 90) which was decreased in 
utilization of several carbohydrates and one of the larger colony formers (FR 
95) which was decreased in the use of L-a-glycerophosphate only. When 
nutrient broth was used the growth of FR 90 was about 80 minuces in 
doubling time, while that of FR 95 was about 45 minutes (same as parent 
strain). FR 95 could not use L-a-glycerophosphate but grew well on glucose 
and glycerol. FR 90 was incapable of growth on L·a-glycerophosphate, 
glucose, or glycerol and other carbohydrates but grew well on glucose-6-
phosphate although the onset of growth was delayed 3 to 4 hours in 
comparison to the that of the parent strain. Both isolates which were 
capable of §rowth in the presence of 200 µg/ml of fosfomycin were 
sensitized to the drug by the addition of glucose-6-phosphate in the growth 
medium. FR 90 was sensitized by cyclic AMP, while FR 95 was not. Cyclic 
AMP also restored the utilization of L-c.-glycerophosphate and glycerol in 
"'R 90, but not in FR 95. This effect is though to he due to the induction of 
the g/p T gene. The au~hors stated that FR 90 resembles a mutant which 
lacks enzymes of the phosphoenolpyruvate phosphotran;>ferase system. 
whils Fli 95 seemed to be glpT . 
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Mutations that diminish the affinity of fosfomycin for its target 
enzyme als0 make cells resistant, althoug'1 there is also a decrease in the 
affinity of the enzyme for phosphoenolpyruvate, resulting in a lower rate of 
synthesis of peptidoglycan. Venkateswaran and Wu (21) described the 
isolation of a fosfomycin resistant mutant of E. coli K 12 which grows 
normally in minimal media containing L-a-glycerophosphate or glucose-6-
phosphate as sole carbon source. The authors picked fosfomycin resistant 
cells that grew in minimal media supplemented with amino acids and either 
L-a-glycerophosphate or glucose-6-phosphate as the sole carbon source. 
None of these mutants had an elevated level of enolpyruvyl transferase 
activity in the crude extract. They picked one mutant, strain E 187, which 
showed increased resistance to this enzyme towards fosfomycin. The 
minimal concentration of fosfomycin needed to lyse cells of mutant E187 
was very high in comparison with that needed for wild-type cells. The 
minimal amount needed for lysis of mutants could be lowered by growth in 
media contain· J L-a-glycerophosphate or glucose-6-phosphate. E187 grew 
on minimal m~"'a containing glucose, glycerol, DL-a-glycerophosphate, or 
glucose-6-phosphate as did the wild-type cells. E 187, however, grew poorly 
in rich media at 42°C and became elongated and less rigid before gradually 
undergoing lysis. Both the rate of growth (increase in turbidity) and the rate 
of cell wall synthesis (incorporation of 3H-diaminopimelic acid) were 
unaffected by a concentration of fosfomycin (0. 3 mM) that rapidly lysed 
wild-type celis. When a crude extract of the wild type strain was 
preincubated with 0.05 mM fosfomycin at 37°C, the activity of enolpyruvyl 
transferase was irreversibly inactivated. On the other hand, the activity of 
this enzyme in the crude extract of El 87 cells was more resistant to this 
inactivation by fosfomycin. When increasing amounts of fosfomycin were 
added to the crude extracts o i wild type and mutant cells in the presence of 
varying amounts of phosphoenol pyruvate, the mutant enzyme appeared to 
have fourfold lower affinity toward fosfomycin than that of the wild type. 
This mignt .account for the resistance of this mutant to fosfomycin. There 
was also a three to fourfold increase in the Km for phosphoenol pyruvate of 
the mutant enzyme as compared to that of the wild type, which results in a 
lower rate of synthesis of peptidoglycan and indicates that the enzyme also 
has less affinity tor its natural substrate. 
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The third type of mutation is plasmid-mediated and involves the 
inactivation of fosfomycin by the formation of an adduct between 
fosfomycin and glutathione. This is accomplished by an intracellular 
glutathione S·transferase that catalyzes the formation of a covalent bond 
between the sulfhydryl residue of the cysteine in glutathione and the C· 1 of 
fosfomycin. 

Mendoza et al (22) first described the isolation of plasmids conferring 
resistance to fosfomycin from clinical isolates of Serratia marcescens. They 
tested 31 strains for transfer of resistance to E. coli. They discovered at 
least two different plasmids of 97 and 57 megadaltons coding for high levels 
of resistance to fosfomycin. The plasmids are different in size, show a 
distinct antibiotic resistant p1ttern, and give rise to a different minimal 
inhibitory concentration for :osfomycin. The 97 megadalton plasmids, 
pOU500 and pOU700 although from different parenteral Serratia strains are 
ir.distinguishc:ble on agarose gel electrophoresis and seem to specify identical 
minimal inhibitory concentrations of various antibiotics. The plasmid derived 
from strain SM5 was designated pOU500, and that derived from SM7 was 
called p0U700. Th3se two plasmids are probably the same. They both carry 
resistance to carbenicillin, sulfonamide, kanamycin, gentamicin, tetracycline, 
and chloramphenicol in addition to fosfomycin. Transconjugan!s obtained 
from strain SM9 carried a single plasmid (p0U900) of 57 megadaltons. This 
plasmid carried resistance to carbenicillin, streptomycin and fosfomycin. 

Suarez and Mendoza ( 23) found that conjugative plasmid-encoded 
fosfomycin resistance has extended to Serratia liquefaciens and K. oxytoca 
(pU0900) and K. pneumoniae, K. oxytoca, and E. coli (pU0500). No 
transmissibility was found among E. cloacae, Proteus and Morganella spp., P. 
stuartli". and Pseudomonas spp. Besides gram-negative species, plasmid­
mediated fosfomycin resistance has also been seen in S. epidermidis (24). 
Unlike transport mutants, these isolates were quite capable of incorporating 
the drug, and they have a fully sensitive enolpyruvyl transferase. 

Using£. coli, Arca et al (251 showed that plasmid-resistance to 
fosfomycin is due to the formation of an adduct between fosfomycin and 
glutath1one ( y-Glu-Cys·Gly). The responsible enzyme is glutathior.e S­
transferase, which catalyzes the formation of a covalent bond between the 
sulfhydryl residue of the cysteine in glutathione and the C-1 of fosfomycin. 
This bonding was determined by chemical shifts in the NMR analysis of the 
product with pH. This result was conflrm1~d by obtaining an extract of 
fosfomycin resistant cells, which was dialyzed to eliminate any possible 
intracytoplasmic glutathione. The undialyzed extract was capable of 
modifyir•g fosfomycin, but this activity "11a5 lost upon dialysis and was 
recovered by addition of exogenous glutath1one. The degree of modification 
wns a function of the amount of glutathione added. 
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Arca et al (26) purified and characterized th•J glutathione S-transferase 
responsible for the modification of fosiumycin. They found that it was a 
homodimer of two 16,000 dalton polypeptides, which showed an antiparallel 
structure. 

!'vlany capers reported on the frequency of development of resistance. 
Courtieu et al (27) used 109 fosfomycin susceptible isolates, an inoculum of 
a 10 ' and 10·2 dilution of a 24 hour broth culture and Mueller Hinton agar 
plates containing 250 µg/ml cf fosfomycin. Resistant colonies were seen in 
24 hours of incubation. Of 109 isolates, stable mutants were detected in 88 
and unstable mutants in 13. By species, the number of isolates producing 
resistant mutants/the number of isolates tested were as follows: S. aureus 
41 /46, E coli 212. Serratia 11 /11, Proteus 32/33, and P. aeruginosa 15/17. 
The mutation frequencies were as follows: 8 strains, no mutants detected; 
39 strains at 1: 108

; 46 cit 1: 107
; and 16 at 1: 106

. The frequency of 
mutations appears to be slightly higher than usually seen for many 
antibiotics (usually around 10 9 to 10·1 1 but the ratP. seen in this experiment is 
to 250 µg/ml of dro1g, which is well below the level available in the urinP. for 
an extended period cf time after the 3 gram dose being evaluated in this 
submission. 

Ferrara et al ( 16) determined the trnquency of emergence of resistant 
variants to fosfomycin (in the presence of different selecting concentrations) 
in nutrient broth and in urine at different pH (6, 7.4, 8.5 l values. The 
lowest incidence of resistant variants was observed at acid pH 6 (the normal 
pH of human urine) . When the concentration was 2000 µg/ml, K/ebsiella 
pneumoniae was the only tested species that demonstrated resistant variants 
(at pH 8.5 only). These mutations occurred at a frequency of 10 9

. In the 
presence of 1000 µg/ml, K. pneumoniae and a strain of indole positive 
Proteus showed some incidence of resrstant variants at pH 6 (at 1O 9 

frequency) while at pH 7.4 and 8.5 these species and Pseudomonas showed 
resistant variants (at a frequency of 10 9 to 10 7 ). The same trend was 
observed ;n-the presence of 500 µg/mL. but only at 250 µg/ml did sorne 
resistant variants of S. aureus, K. pneumoniae, indole-positive Proteus and P. 
aeruginosa appear at higher frequencies of 10 4 to 10 6 . E. coli c:nd P. 
mirabilis (u~ually associated with urinary tract infections) were the species 
less pror.e to resistant variants. 
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Rossi et al (28) used an inoculum of 107 bacteria/ml and plated them 
on Brain-Heart agar contair ing 150, 1000, and 2000 µg/ml of fosfomycin. 
After 18 hours of incubation the number of colonies formed on these plates 
were counted. Only Dt 150 µg/ml wera re~istant mutants selected at a rate 
higher than 1 x 1 o·'. Enterococcus faecalis, P. aeruginosa and Proteus 
showed the greatest mutatio;'l rate. Onca again, E. coli the most common 
urinary tract pathogen showed the least tt!ndency toward mutation. These 
mutants were found to be susceptible to 1000 and 2000 µg/ml of 
fosfomycin. At the two higher concentrations the frequency of resistant rate 
was >10·•. 

EPIDEMIOLOGICAL STUDIES 

f-osfomycin has been used in Europe, especially in Spain, for a number 
of years so there are studies that have been performed to assess the 
resistance profle after several years of clinical use. 

Naber and Thyroff-Freiesinger ( 10) in Germany determined the activity 
of fosfomycin against 249 pathogens causing uncompiicated urinary tract 
infections in females. They used an MIC of s 128 µg/ml as susceptible. 
The overall MIC50 value was 4 µg/ml and the MIC90 value was 64 µg/ml. 
They found that 97% of the isolates were susceptihle. The susceptibility 
rates for designated species were: E. coli, 100%; P. mirabilis, 80%; other 
gram-negative rods, 91 %; Staphylococcus spp .. 84%, and Enterococcus 
spp .. 100%. 

Schito et al ( 29) performed a study to assess the resistance profile for 
fosfornycin after several years of clinical use in Italy. They explored the 
susceptibility of 6,021 urinary isolates frum three teaching hospitals in 1990 
to fosfomycin and eight other drugs •.•sing NCCLS agar-diffusion methcds. 
They found that gram-negative strains, notcibly ~. coli (41.6% of all strains) 
predominat~d. representing 82.2% of strains lrom out-patients,. 70.2% from 
in-patients, and 74. 1 % overall. The frequency of isolation of resistant 
strains is shc.wr. for fosfomycin, norfloxac1n, and netilmicin in Table 42 
below. Fosfomycin showed the lowest rate of resistance. This was 
followed by norfloxacin and netilmicin. Amox1ciliin was the least active 
compound with resistance in 41.4% of the isolates (data not shown in 
Table). The results shown in the Table are ranges from three different 
hospitals and show that their are diilerences in resistance even within the 
same country at different sites. The results also indicate thN fosfomycin i3 
still active in Italy. 
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Table 43 
Antibiotics Most Active in vitro Against ';ommon Urinary Pathogens in Italy 

-
P.::thogen (number) % ot lsola~as Resistant to • 

Fosfomycin Norfloxacin Netilmicin 

E. coli (25081 0.3 to 2.7 0.3 to 1.8 0.7 to 3.4 

Enteroc .ccus spp. (917) 1 .2 to 2. 1 1.2.6 to 35.7 to 59.6 
57.0 

Staphylococcus spp. (623) 6.3 to 6.7 20 to 33.8 1 .6 to 16.4 -
Proteus spp. (4671 9.9 to 15.3 0.0 to 6.8 6.6 to 16.9 

Klebsiel/a spp. (421) 0.9 to 4.6 

Enterobacter spp. (2691 3.8 to 5.5 

Other (226) 0.0 to 15.8 

Total (5431) 2.8 to 3.9 

• Range of results from three study centers 
Pseudomonas species were not tested 

1.1 to 7.5 2.3 to 4.4 

6.5 to 25.8 15.2 to 27.4 

9. 1 to 30.7 13.6 to 29.8 

9.8to13.1 I 10.0 to 16.3 

Greenwood et al ( 30) determined the activity of fosfomycin against 
500 urinary pathogens obtained from patients in Great Britain in 1992. 
Tests ware performed using lsosensitest agar fortified with glucose-6-
phosphate. Using a susceptibility breakpoint of 64 µg/ml, the authors found 
83% of isot<1tes to be susceptible to fosfomycin {89% of the out-patient 
strains and 77% of the in-patients strains). The degree of susceptibility was 
similar to that of cephalexin, nalidixic acid, and trimethoprim (84%, 83%, 
and 82%, respectively). Less susceptibility was seen with ampicillin (60%). 
nitrofurantoin (74%), and sulfamethoxazole (70%). The relative fosfomycin 
susceptibility is shown in Table 44. Results show that some Klebsiel/a and 
streptococci are resistant at ~ 64 µg/ml. Only three of the Klebsiel/a strains 
(7%) and two (6%) of the streptococci were resistant to ~256 µg/ml of 
fosfomycin ta concentration that is well below urinary levels). These results 
offer an estimate of the baseline level of resistar.ce in the population since 
fosfomycin has not been marketed in the United Kingdom and has been used 
only on a very limited experimental basis. 
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Table 44 
Fosfomycin Susceptibility of Urinary lsolatet; in Great Britain 

Or&anism Number of Isolates % Susceptible 

E.coli 324 95 

Klebsiel/a spp. 42 52 

Proteus spp. 46 85 

Other Enterobacteriaceae 10 90 

Psl?;,domonas spp. 17 12 -
Staphylococcus spp. 25 76 

Streptococcus spp. 36 47 

In Spain where the drug has been used extensively for a number of 
years in various infections, it appears that the level of resistance h'ls leveled 
off. Data from annual surveys (23) in one hospi~al I 
reveal that fosfomycin resistance frequency in Serratia marcescens hcis 
reac~ed an equilibrium since 1982 (paper published in 1991) at about 50% 
susceptibility. Screenings of blood and urine samples consistently show 
more that 90% susceptibility of E. coli and S. aureus, from 80 to 45% 
-;usceptibility of S. epidermidis, from 50 to 35% susceptibility of P. 
aeruqinosa, and from 50 to 66% susceptibility of S. marcescens. In a 
~· ir study in in Valencia, Spain comparisons of the 

I 

f; Jencies of susceptibility to fosfomycin from 1973 to 1984 have reveaiP.d 
consistent 90% susceptibility of S. aureus, Salmonella spp., Shigella spp., 
and E. coli; 80 to 90% susceptibility of E. faecalis, Klebsiella spp., Serratia 
spp. and P. -mirablfis; and over 70% susceptibility of Er.terobacter spp. and 
P. aeruginosa. The overall susceptibility frequency in Valencia is 82%. 

These data reveal that the frequency of resistance to fosfomycin, in 
countries where it has been used, has not reached epidemic proportions. 
High and prolonged urine levels should greatly diminish tre likelihood of 
resistance development. 
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PRECLINICAL EFFICACY llN VIVO} 

PHARMA@l(INETICS/BIOAVAILABILITY 

The information in this section is taken from the studies submitted in 
the NOA and have not been evaluated by a Biopharmaceutical Reviewer at 
the pesent time. 

The tromethamine salt of fosfomycin is highly soluble in water and 
well-absorbed alter oral administration. Most investigators report urine 
concentrations of fosfomycin of µg/mL following a single oral 
dose of fosfomycin tromethamine containing three grams of fosfomycin 
base. Segel et al (31) reported mean concentrations of 977, 2895, 1741, 
724, 479, 171, and 67 µg/ml at the following intervals after oral dosing: 0-
2, 2-4, 4-6. 6-12, 12-24, 24-36, and 26-48 hours. 

The sponsor conducted a study to determine the pharmacokinetics in 
led and fasted subjects who received a single oral dose of fosfomycin 
tromethamine containing three grams of fosfomycin base. This study was a 
single dose, single-center randomized two-way crossover (oral) study 
followed by a single-dose period (IV). Twelve healthy male and twelve 
female suhjects were used. The study lasted three weeks. For the first two 
weeks, subjects received on the first day of each week a 3 gram dose of 
fosfomycin with 180 ml of water either after a 10 hour overnight fast or 
immediately following a standard high-fat b1 eakfast. During the final visit 
(third week) subiects received 3 grams of ksfomycin (as the disodium salt) 
intravenously. 

The study showed that food did not significantly affect urinary 
concentrations (sponsor's data). Fosfomycin does appear to be more rapidly 
absorbed under tasting conditions. Subjects that received a high fat diet had 
concentrations of fosfomycin in the urine greater than 64 µg/ml for 16-24 
hours, and the concentration was above 1 28 µg/ml for at least 10-12 hours. 

Following single oral doses of fosfomycin tromethamine, mean peak 
stirum concentrations of fostomycin were 26. 28 µg/ml two hours post 
dosing in tasted patients and 18.07 µg/ml at four hours post dosing in fed 
patients. The serum hall-life is about 5. 7 hours. About 20% of the dose 
was found in fecal samples. 

The absolute bioavailability of oral dosing with fosfomycin 
tromethamine was 37% ar.d 30% following fasted and fed conditions, 
respectively. Food decreased both the rate and extent of absorption. Over 
90% of fosfomycin following IV treatment is recovered in urine. Practically 
no fosfomyc1n was excrpted in the feces following IV administration. 
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ANIMAL PROPHYLACTIC AND THERAPEUTIC STUDIES 

Two studies were submitted in the .~DA which evaluated the efficacy 
of fosfomycin in experimental mouse and rat models of infection produced 
by a variety o; bacteria! pathogens. 

Albini (32) compared the efficacy of the calcium and tromethamine 
salts of fosfomycin against experimental infections in mii:::e with a range of 
microorganisms. The mice were challenged by the intraperitoneal route with 
the test organism suspended in 0.5 ml of 5% hog gastric mucin. The 
bacterial challenge dose used was at least 50 times the median lethal dose 
(LD 50), and all untreated animals died within 48 hours post challenge. 
Fosfomycin trorr,ethamine and calcium salt were administered orally in 
different doses one hour after challenge. Ten animals were used for each 
dose level. The number of animals surviving on day five was used to 
calculate the 50% protective dose (PD 50). Table 45 shows the results of this 
mouse protection study. Against all infections, fosfomycin tromethamine 
and calcium fosfomycin show a high degree of efficacy. and the two salts 
appear to be equivalent. A 3 gram dose is equivalent to about 43 mg/kg ;n a 
70 kg person. The PD50 doses in this experiment are all well below the 
normal human dose on a mg/kg basis. 

Table 45 
Efficacy of Fosfomycin in Experimental Infections in Mice 

PD,, of foslomycin Salt in mg/kg 
Organism Challenge (95% Confidence Limits) 

Dose 
Cells/Mouse Calciu1n Tromethamine 

E. coli 21301 4.6. 10' : 1.98 1.93 
11. 15-3.41 I (1 .08-3.46) 

-
P. mi111bilis Vi 4.5. 10' 0.188 0. 158 

10. 121 -0.291 10.109-0.231 I 
-

Pasteurel/a multocida 1 .o • 1 o' 16. 1 ~4.8 

NCTC 10722 110.9-23.7) 111 .2-19.41 
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The effectiveness of a single oral dose of fo~fomycin against 
experimentally induced bacterial cystitis in rats was evaluated and compared 
to the effectiveness of single doses of norfloxacir., trimethoprim/ 
sulfamethoxazole, and pipemidic acid by Dubini and Riviera (54). Infections 
were produced with clinical isolates of Klebsiella pneumoniae, Proteus 
mirabilis, and Escherichia coli. The susceptibility of these three strains was 
evaluated in vitro by broth dilution in Mueller Hinton broth. Forty-five rats in 
each group were infected with a culture of about 2 x 108 CFU/ml of one of 
the three bacteria. Twc hours after infection into the bladder, a s;ngle oral 
dose of the different antibiotics was administered. Five rats in each of the 
above three groups were given either a 60 mg/kg dose or a 200 mg/kg dose 
of one of the four antibiotics. A total of 120 rats were treated and 14 were 
kept as untreated controls. Twenty-four hour:;; after treatment the animals 
were killed and their bladders removed and homogenized. The suspensions 
were diluted and plated on selective agar lor each of the three organisms 
tested. The CFUs were counted after 24 hours incubation. Tables 46-48 
show the results obtained in vivo for the four drugs against each of the three 
infections in comparison with the corresponding M!Cs. 

Tablr,i 46 
Activity of Fosfomycin and Comparison Agents Against 

Experimental Cystitis in Rats Produced with K. pneumoniae 

Cl'U/Bladder (Mean of 5 Rats\ 
Antibacterial Agent MIC {µg/mll Alter Single Oral Dose of 

' 60 mg/kg I 200 mg/~g 

Nonf!-Control -- 3.1 x 1 n' 
~ 

Fos fomycin 100 9.2 x 106 3.!:I x 10' 
---

NorfloxaciA 0.19 9.7 x 103 1 .o x 1 o' 

Pipernidic Acid 12.5 4.6 x 10' 1 .8 x 1 o' 

Trimethoprim/ 0.78 2.8 x 10' 1.7 x 103 

Sulfamethoxazole 
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Table 47 
Activity of Fosfomycin and Comparison A.ients Against 

Experimental Cystitis in Rats Produced with E. coli 

CFU/Bladder !Mean of 5 Rats) 
Antibacterial Agent MIC lµg/ml) After Single Oral Dose of 

60 mg/kg 200 mg/kg 

None-Control -- 2.5 x 108 

Fostomycin 6.25 8.8 x 103 4.0 x 103 

Nortloxacin 0.04 1.2x101 3.0 x 10' 

Pipemidic Acid 0.78 4.6 x 103 1.2 x 10• 

Trime!hoprim/ 0.19 1.8 x 10' 4.5 x 103 

Sultamethoxazole 

Table 48 
Activity of Fosfornycin and Comparison Agents Against 
Experimental Cystitis in Rats Produced with P. mirabilis 

CFU/Bladder (Mean of 5 Rats) 
Antibacterial Agent MIC lµg/ml) After Single Oral Dose of 

60 ms/kg 200 mg/kg 

None-Control -- 3.4 x 108 

Fostomycin 12.5 1.8 x 10' 9.3x103 

Norf\oxacin 0.09 2.3 x 103 <1.0 x 101 

Pipemidic ~cid 1.56 1.1x10' 7.8 x 103 

Trimethoprim/ 0.19 1 .8 x 1 o• 1.0x104 

Sullamethoxazole 

It appears that a single oral dose of 60 mg/kg body weight wr..s 
sufficient to decrease the CFU by 2-4 logs/bladder when the infecti.:>n is 
caused by K. oneumoniae, except tor fosfomycin which showed less than 
one log reduction at this dose. Admin1strati'lf' of a larger dose further 
decreased the CFU/bladder. Norfloxacin and pipernidic were the most 
effective drugs against t'lis infection, which corresponds to the in vitro MICs 
for these agents against K pneumoniae. 

'"" 



NOA 50-717 Page66of 101 
ZAMBON CORPORATION 
MONUROL'" (Fosfomycin tromethamine) 

Against E. coli infection a single dose of 60 mg/kg decreased the CFU 
by logs. The effectiveness of fosfornycin was about the same as that of 
pipemidic acid, better than that of trimethoprimlsulfamethoxazole and 
slightly less than that of norfloxacin (even though fosfomycin's MIC was 
about 100 times that of r1orfloxaciri for this organism). The higher dose was 
more effective for fosromycir,, norfloxacin an..i 
trimethoprim/sulfamethoxazole although only the later showed very much ot 
an increase in effectiveness. 

Against P. mirabilis infec,tion a single dose of 60 mg/kg of fosfomycin 
or pipemidic acid had about the same effectivaness, which was slightly less 
tha;1 that of trimethoprim/sulfamethoxazole and slightly less again than that 
of norfloxacin. The 200 mg/kg dose gave better results for all drugs. 

These result show th;;t a dose of 200 mg/kg body weight of 
fosfomycin effective for urinary infections caused by £. coli and P. mirabilis. 
At this dose fosfomycin had the same effect against£. coli infection as 
norfloxacin. even though it's in vitro MIC is about 100 times that of 
norfloxacin. The data for P. mirabilis show that fosfomycin had activity 
equal to that of pipem•diG acid and trimethoprim/sulfamethoxazole although 
the in vitro sensitivity of the strain to fosfomycin is much less than to the 
other two drugs. This lack of correlation between in vitro and in vivo 
activity may be due to the effective absorption of fostomycin from rat 
intestine, which leads to peak urinary concentrations of 1500-2500 µg/ml 
nfter a single oral dose of 200 mg/kg. This would indicate that a 200 mg/kg 
dose in the rat may be equivalent to a 3 gram oral human dose, proposed for 
marketing in this application. Fosfomycin did not give very good results in 
this study against infection caused by K. pneumoniae. The strain in this 
experiment had a high MIC value. From this experiment it appears that 
fosfomycin at a 3 gram single dose may be effective for uncomplicated 
urinary tract infections, but may not be effective against urinary K. 
pneumoniae infections. 
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CLINICAL EFFICACY (CLINICAL MICROBIOLOGY) 

ISOLATES/RELEVAr.JCE TO APPROVED INDICATl'iNS 

The sponsor presented the following studies for the indication of single dose, 
oral treatment of uncomplicated urinary tract infections in women. 

MON-US-01--Multicenter. randomized, double-blind. double· dummy 
comparison of fosfomycin as a single 3 grC1rn dose vs 
ciprofloxacin 250 mg tablet twice a day ror .>even days. 

MQN. IJS-02--Multi<.:enter, randomized, double-blind, double-dummy 
comparison of fosfomycin as a single 3 gram dose vs 
trimethoprim/sulfamethoxiizole 160mg/800mg tablet twice a 
day for ten days. 

A total of 1731 women were enrolled--858 receiv~d fosfomycin, 445 
received ciprofloxacin, and 428 received trimethoprim/sulfamethoxazole. 
Of the 858 who received fosfomycin 574 were evaluated for efficacy in the 
intent to treat analyses; in these patients a urine culture was take i prior to 
therapy and that culture yielded one or more uropathogens with a count of 
~ 1 O' CFU/ml. Bacteriological and clinical effectiveness were evciluated 5-
11 days following completion of active treatment [Visit #2 for fosfomycin; 
Visit #3 for comparators]. A satisfactory bacteriological response indicates 
that the uropathogen detected at baseline was eradicated at Visit #2 for 
foslomycin. The sa.ne organism or another species may be present at a later 
timepoint and the sponsor has still classified this as a bacteriological 
success. 

Pathogens found in the above studies: 
Escherichia co/i--412 of 466 (88%) satisfactory bacteriological response. 
Klebsiella pneumoniae--23 of 31 (74%) satisfactnry bacteriological response. 
Proteus mirabilis--19123 (85%} satisfactory bacteriological response. 
Staphylococcus saprophyticus--8113 (62%) satisfactory bacteriological 

response. 
Enterococcus faecalis--20123 (87%) satisfactory bacteriological response. 
Enterobacter spp.--9/11 (82%} satisfactory bacteriological response. 
Enterobacter aerogenes--517 (71 %) satisfactory bacteriological response. 
Enterobacter cloacae--313 ( 100%) satisfactory bacteriological response. 

These pat'1ogens are the ones the sponsor has listed in their micrQbiology 
subsection 'Jf the proposed label as having both in vitro and clinical efficacy. 
The final determination of the organisms to include in the indications tor this 
drug will be provrded by the medical revi ~wer. 
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DISK CONTENT STUDIES 

• 
Pinasi et al ( 12) did a study comparing 5• •g and 200-µg fosfomycin 

disks with and without 50 µg of glucose-6-ph• 3te (G-6-P) added to the 
disks. They compared the MICs obtained usi agar dilution method 
using Mueller-Hinton agar supplemented witt1 Ill µg/ml G-6-P and zone 
diameters obtained with these different disks for 245 bacterial strains 
isolated from urinary iniections. The regression lines and the correlation 
coefficient,; for each of the four disks types is given below: 

50-ug disk n0 G-6-P: -2.37x + 28.02 r= -0.822 

50-µg disk + 50 µg G-6-P: -1. 77x + 24.9 r~ -0.832 

200-µg disk no G-6-P: -2.67x + 34.7 r= -0.866 

200-µg disk + 50 µg G-6-P: -1.65x + 38.8 r= -0.755 

These data show that the relation between MIC' and zone size was 
dependent on the presence of G-6-P. The slope values of the regression 
lines obtained with both the 50-µg and 200-µg disk in the absence of G-6-P 
were s;gnificantly higher (p < 0.01) than the corresponding slope values 
without G-6-P. Without G-6-P the slope value with the 200-µg disk was 
significantly higher (p<0.05) than that obtained with the 50-µg disk, but 
with G-6-P the two slope values were about the same. Since a single oral 3 
gram dose gives about 2000 µg/ml in the urine. the authors decreased this 
value 10 times and used a susceptible breakpoint of 200 µg/ml. Using this 
breakpoint the authors then plotted the data and determined the number of 
false susceptible and false resistant isolates. They discovered that there 
were more f'fllse resistant strains with both disks when no G-6-P was 
present. The pP•centage of f.~lse resistant strains was 8.2% in the case of 
the 50-µg disk and 3.3% in the case of the 200-µg disk. When G-6-P was 
added the false resistant p'Jrcent was 0.4% for the 200-µg disk and 3.3% 
with the 50-µg disk. The authors recommend the 200-µg disk with 50-µg of 
G-6-P added to it since this gives the lowest percentage of major errors. 
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Pfaller et al (34) determined t 111> interpretive errors observed when 
they prepared and tested 200-µg disks containing 0, 25, 50, or 1-GO µg of 

- glucose-6-phosphate (G-6-P) against 350 common urinary tract ijilthogens. 
The disk test results were compared with broth microdi:ution MICs obtained 
using fosfomycin plus 25 µg/ml G-6-P. These authors used a susceptible 
breakpoint of ~ 128 µg/ml and resistant ;;:: 256 µg/ml and performed tests 
according to the procedures outlined by NCCLS. They determined that the 
corresponding breakpoints were essentially the same for all the 
supplemented disks. With these breakpoints they determined the error rates 
for each of th!< four disks. The results of this study are presented in 
Table 49. 

Table 49 
Evaluation of Fosfomycin Disks with Varying 

Amounts of G-6-P 

Disk lµg) Criteria Imm) Error Rate 1%l 

Fosfomyciri G·6-P Susceptible Intermediate Resistant Very Major Minor 
Major -

200 0 ;;,: 16 13-15 :s; 12 0 21.9 

200 25 ;;,: 16 13-15 s12 0 3.7 

21)0 50 :>:~6 13-15 :s;12 0 2.'3 

200 100 .~16 13-15 :s;12 0 2.8 

These data show that fosfomycin disks without added glucose-6-
phosphatc gave folse-rcsistant results in many cases (/,1.9%). The addition 
of G-6-P dLcreased the ma1or errors to 3. 7% with 25 >Jg and to 2.8% with 
tJither 50 or 100 µg added. The authors recommend a disk with either 50 or 
100 µg of G-6-P added. 

Both .studies rcommended a 200-µg fosf1 '1ycin disk. Pinasi 
recommends this disk also contain 50 µg of G-o-P and the Pfaller study 
agrees that the disk contain either 50 n· 100 µg of G-6-P. A 2CO-µg disk 
with 50-µg of G-6-P was used in the clincial trails and is recommended in the 
labeling for this drug. 

6.6 

10.B 

6.3 

5.4 
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MIC BROTH/AGAR DILUTION COMP~RISONS 

Barry et al (51 performed agar dilution and broth microdilutii>n 
susceptibility tests according to NCCLS procedures with the media fortified 
with 25 µg/ml of G-6-P. The data are presented in Table 50 and show that 
susceptibility results were virtually identical when tests were performed in G-
6-P augmented cation-adjusted Mueller Hinton broth (CAMHB) or Mueller 
Hinton agar IMHAl. 

Table 50 
Comparison of Broth and Agar-Dilution Tests for Determining 

the Antibacterial Activity of Fosfomycin ir, vitro 

MIC (µg/mll 

Organism 
Broth Microdilution Agar Dilution 

INo. Tested) 

50% 90% Rang~ 50% 90% Range 

Escherichia coli 131) 2.0 8.0 1.0 4.0 

Citrobacter spp. 1301 ,, 1.0 2.0 2.0 4.0 ·--
Klebsie//a spp. 130) 32 64 16 32 

Enterobacter spp. 145) 32 128 16 32 

Seuatia marcescens 120) 16 :2 8.0 16 

Protel's spp. {25) 2.0 128 ND' ND 

M<>rgane//a morganii 11 0 I 256 512 128 >256 

Providencia spp. {25) 16 128 16 128 

Pseudomonas spp. 1351 64 256 128 256 

Acinetobacter 178 128 128 128 
calcoaceticus 
subsp anitratus +101 

Enterococcus spp. 141) 32 64 32 64 

Staphylococcus 64 512 128 512 
saprophytic•.·s (301 

ND= No data. Proteus species were not tested in agar 

lwantscheff examined the activity of fosfomycin against a variety of 
Staphylococcus species (35). He used both broth microdilution and agar 
dilution methods. The results are given in Table 51. 

-
-
-

-
-
-

-

-

-

I 
' 
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Table 51 
In vitro Activity of Fosfomycin against St11phylococcus Species 

No. of Strains Susceptible No. of ~ll'ains Susceptible 
Organism No. Tested to s 16 µg/ml to s 64 µg/ml 

-

-1. Broth Agar Broth Agar __,. 
S. aureus 20 12 1 20 19 

S. epidermidis 23 18 16 20 19 

S. hominis ,. ::! 15 1 20 13 

S. haemolyticus 20 15 1 20 14 

S. warneri 20 13 2 18 10 

S. capi 1:> 20 0 0 0 0 

S. simu/ans H-·· 6 8 8 8 

S. saprophyticus 4 0 5 1 

S. cohnii 2 1 1 2 2 . 
S. xylosis 2 2 2 2 2 

S. auricula11's 1 0 0 0 0 

Unlike the studies that Barry performed, this study indicates that there is a 
difference in the two methods. Lower M'Cs were obtained in most cases 
when broth microdilution methods were used. This study only studied 
staphylocccci, however, and there is no indication if this is true for other 
qcrc•_·ra. The author also usec DST (Diagnostic Test) agar for the agar 
dilution test and Mueller Hinton broth for the broth microdilution test and 
used 20 µg of G-6-P instead of the 50 µg that Barry used. It appears that if 
NCCLS methods are used the diiference between agar dilution and broth 
microdilutio!l-methods is net great and that either method may be used. 
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MIC/DISK DIFFUSION CORRELATION STUDIES 

Barry et al (361 performed a study using 149 microorganislj'ls selected 
from common uropathogens that would normally be tested by the disk 
procedure and which included a wide range of on-scale MICs. Disk 
containing 200-µg of fosfomycin and 50 µg of glucose-6-phosphatJ were 
prepared by Difeo Laboratories. Agar dilution test were carried out 
according to NCCLS metnods using two-fold dilutions of fosfomycin ranging 
from 2.0 to 512 µg/ml. All test were performed in Mueller Hinton agar 
supplemented with 25 µg/ml of G-6-P. Disk diffusion tests were also 
performed according to NCCLS procedures. All strains were tested in 
triplicate and the modal MIC was plotted against the average zone diameters. 
Control strains were also tested along with the test organii;ms. The 
regression line correlating MICs to zones of inhibition gave the regression 
formula y = -1.9x + 44.8 with a correlation coefficient r = 0. 70. This study 
compares fairlv well with Pinasi's (12) study in which the regression formula 
was y = -, .65x + 38.8 with a correlation coefficient of r = 0. 755 when MIC!: 
obtained using an agar dilution test and Mueller-Hinton agar with 10 µg/ml 
of G-6-P were compared with zone diameters using a 200-µg fosfomycin 
disk with 50-µg of G-6-P. 

Barry's study showed that zone-diameter breakpoints of ~ 16 mm and 
,.,;12 mm correlated with MICs of :S64µg/ml and <?:256µg/rr.L, 
respectively. The investigators proposed a three e;ategory system to avoid 
interpretive errors. Zone diameter of 13-1 5 mm correlated with a 
intermediate category of MIC = i 28 µg/ml. With this three category 
system, they obtained no false-susceptible (very major errors) and only three 
( 2%) false-resistant (major errors) isolates. Of the 149 selected strains, 36 
had intermediate MICs of 128 µg/ml, including 9 of 10 Acinetobacter spp., 
1 of 10 Pseudomonas aeruginosa. 7 of 8 Pseudomonas fluorescens. 3 of 4 
Pseudomonas stutzeri, 5 of 5 Xanthomonas maltophilia, 9 of 15 
Staphylococcus saprophyticus, 1 of 10 Klebsiel/a pneumoniae and 1 of 5 
Providencia "!;.•uartii. Only the Staphylococcus saprophytir.us and the one 
Klebsiel/a pneumoniae would normally be tested for this drug. Of these 36 
strains with intermediate MICs, 25 were resistant according to the disk test 
criteria. Five of the nine Staphylococcus saprophyticus stri..ins with 
intermediate MICs were susceptible in the disk test and four were 
intermediate. Only 11 strains gave intermediate zones of 13-15 mm and five 
of these 11 strains were susceptible in agar dilution tests. 
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Pfaller et al (34) compared MICs and zone-diameters from 350 
bacterial isolates using a susceptible breakpoint of s 128 µg/ml. -Broth 

- microdilution was used to determine MICs in Mueller Hinton brot'1 
supplemented with 25 µg/ml of G-6-P. Disk diffusion testes were performed 
using disk with 200 µg of fosfomycin and 0, 25, 50, or 100 µg of G-6-P. 
Regressicn analyses were performed by the method of least squares and 
error rates for diffusion tests with each of the four different d'sks were 
calculated. Using breakpoints of ::; 128 µg/ml for susceptible and ?.'. 256 
ug/ml for resistant the corresponding zone diameters ureakpoints for the 
200 µg disks with 50 µg of G-6-P were ;:: 16 mm and ::; 12 mm, 
respectively. A 3-mm intermediate category was arbitrarily assigned, 
although there was no intermediate MIC category. With these breakpoints 
(See Table 49) there were no false-resistant (very major errors) results and 
only 2.B % major errors. Most of these major errors would be eliminated 
(only one isolate would be in this category) with the inclusion of an 
intermediate MIC category of 128 µg/ml. 

QUALITY CONTROL STUDIES {MIC AND DISK DIFFUSION! 

Five laboratories collaborated in a study designed to develop MIC 
limits for quality control strains (36). Each participant prepared broth 
microciilution trciys using ;, different lot of Mueller Hinton broth, and a control 
lot of trays was distribut-;d to all participants. The participar,ts tasted three 
quality control ~tains. Each performed 20 separate tests with the lot of trays 
that they prepared ;md five additional tests with the common lot of trays. 
MIC limits were de 'ined as the mode plus/minus one doubling dilution 
interval. If the true mode appeared to fall between the even log2 dilution 
intervals that were tested a four dilution range was used. The distribution of 
MIC values obtained is shown in Table 52. 
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Table 52 
Distribution of MIC Values for Q•nllity Control Strains with Fos+omycin 

Control Strain Number of Times Each MIC fµglm~) Recor~ed · 

0.25 0.5 1.0 2.0 4.0 8.0 16 32 64 

E. r.oli ATCC 2o;922 1 (10 52 42 181' 2 -
P. aeruginosa 6 [46 37 321 4 
ATCC 27853 

··-----
S. aureus 15 27 12 57 14 
ATCC 29213 

E. faecalis [15 90 I 20) 
ATCC 29212 

• MICs that are within the proposed control limits are enclosed within brackets 

Test with Enterococcus faecali~ and Pseudomonas aeruginosa control strains 
were fairly reproducible and control limits (mode :t one doubling dilution) 
included three-dilution interval ranges. A four-dilution interval range was 
needed for Escherichia coli because the mode appeared to fall between 1.0 
and 2.0 µg/ml. The results with Staphylococcus aureus were too variable to 
be useful and the use of this strain as a quality control strain is not 
re;;ommended. The recommended quality control ranges in dilution 
susceptibility tests are as follows: 

Enterococcus faeca/is A TCC 29212 
Escherichia coli A TCC 25922 
Pseudomonas aeruginosa A TCC 27853 

16 to 64 µglml 
0.5 to 4.0 µg/ml 
2.0 to 8.0 µglmL 

As part of additional ongoing studies with clinical isolates. quality control 
agar-dilution tests were performed with reference strains. These tests were 
done in Muetier Hinton agar containing 25 µg/ml G-6-P. In 64 of 65 
(98.5%) tests, the MIC for E. coli ATCC 25922 was ~ 2 µg/ml; only one 
test was outside of the QC maximum with an MIC of 64 µg/ml. All of the 
59 results with E. faecalis A TCC 29212 were within the 16 to 64 µg/ml QC 
range. Since Pseudomonas aerug.'nosa is not indicated for this drug, it was 
not V1sted in the clinical trials. 
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Although only one collaborative study was submitted to the NOA 
(performed in , 9911. two other studies were recently submitted tcrthe 

- NCCLS (performeu in 1994 and 1995). The 1994 study did not 1;onfirm the 
results of the 1991 study so a new 1995 study was performed. Since we 
do not have all the data, the QC ranges established by the FDA may be 
cifferent from those finally approved by the NCCLS. The NCCLS did not 
vote on the selection of QC ranges for the sponsor's submissil. .. 1 at its 
meeting since the 1994 data was not included in the final analysis. 

Barry et al (36) also collabnrated in a six laboratory effort to develop 
quality control limits for disk diffusion tests. Investigators performed 
replicate procedures with three different quality control strain~ of bacteria. 
Two different manufacturers. 

prepared the disks containing 200 µg of fosfomycin and 
50 µg of G-6-P. The study participants use~ different lots uf Mueller Hinton 
agar and a lot common to all laboratories. Each participant performed 30 
separate tests (20 on the lot of agar assigned to them and 10 on the 
common lot control medium). thus generating 300 zone diameter 
determinations. In one laboratory, the zone diemeters produced with S. 
aureus were markedly different from the other five sites. The overall range 
of values for the latter were 23 to 35 mm for common and unique lots of 
media. The oulying facility provided a zone diameter range of 36 to 44 mm. 
If the zones from this laboratory were included, Gavin statistics would 
produce a range of mm for all the data, but 20.8% of the zones 
would be excluded. If the results from this laboratory were eliminated from 
further consideration a range of mm would result and only 8. 3% of 
the zones would be excluded. Since thi.> laboratory had large zones even on 
the common lat of medi<.. it appears that an unknown problem existed in this 
laboratory during the perfc.rmance of this testing. Zone diameter limit!; for 
each control strain were tentatively defined using the median's statistics of 
Gavan. Tallie 53 shows the distribution of zone sizes for the five 
laboratories with data that was not excluded. 
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Table 53 
Distribution of 2.one Diameters in 300 Replicate Tests in FWe 

laboratories Using 200 µg Fosfomycin Disks • 

Number of Times Each Zone Diameter Recorded 

Zone D'ameter fmm) 
E.coli s . .,,,.,,. P. MHUginosa 

ATCC 25922 ATCC 25923 ATCC 27853 

20 2• 

21 2· 

22 8 2 
>--

23 36 3• 1 

24 62 3• 2 

25 62 8 13 

26 58 20 25 

27 41 40 2') 

28 28 44 20 

29 1 60 20 

30 o• 61 25 
··--· 

31 32 21 

32 18 18 

33 ' 8 

34 1 • 19 
-

35 1. 28 

36 29 

37 21 

38 17 --
39 4 

40 
~ 

• Asterisk!& designate zones outside of proposed control limits: useful limits could not be 
defined for disk diffusion tesls with P. aeruginosa ATCC 27853. 

' i 
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The me.dians statistic of Gavan defined 7 mm ranges of acceptable Lu11~ 
sizes for E.coli ATCC 25922 (23-29 mm) and S. aureus ATCC 25923 (26-

- 32 mm when laboratory is excluded). However, these rangi&s would 
include less than 95% of the reported values (94.2% for E. coli and 91.7% 
for S. aureus). To be consistent with NCCLS practice, these ranges need to 
be extended one mm at each end (only at the lower end for E. coli since 
there are no 30 mm zones). The adjusted ranges >Jre mm for E. coli 
ATCC 25922 (98.8% of data) and mm for S. aureus ATCC 25923 
197.3% of data). The sponsor has incorrectly listed the range for E. coli in 
the proposed lab,;I as mm. Gavan statistics give a range of mm 
for Pseudomonas aeruginosa ATCC 27853. This range, however, excludes 
39.2% of the data. A 14-mm range mm) would be needed for 
tests with P. aeruginosa ATCC 27853 to include 95% of the data. The 
extensive intralaboratory variability in zone diameters makes this strains 
useless for Quality Control Testing. Disk zone diameter QC tests performed 
with refere;ice strains during the clinical trails sh0wcd that among 62 zones 
diameters observed with S. aurcu::. A rec 25923, 96.8% (60 values) were 
within the mm limits; the other two zones diameters were 24 mm. 
With E. coli A TCC 25922, 65 zone diameters ranged from mm. 
Only one, at 18 mm, was below the mm range. 

Once again, only the 1991 study was submitted to the NDA. Another 
study was performed in 1994 and submitted to the NCCLS. Since we do 
not have all the data tu review, our QC ranges may be different than those 
finally approved by the NCCLS. 

CROSS RESIST AN CE/CROSS SUSCEPTIBILITY STUDIES 

Fosfomycin exerts it:· effect on bacterial cells by blocking the first step in 
cell wall synthesis. It is, therefore. in a class by itself and there are no other 
similar drugs to compare it too. The only ;;tudies that have shown cross 
resistance between fosfomycin and other drugs are those in which 
resistance to fosfomycin is conferred by plasmids. These mutants were also 
resisti:mt to carbenicilhn, streptomycin, kanamycin, gentamicin, tetracycline, 
chlorampher.icol, and suf;rnamides. None of these drug's mode of action is 
simi:ar to that of fosfomycin and resistance comes .rom the fact that the 
plasmid carries many resistant factors on it. 

During the clinical trials, 129 patients showed the s:mie species of 
pnthogen pre and post treatment. The microbes were tested to see if they 
shifted from an initial interpretation of susceptible to post therapy resistance. 
Of the 129 isolates (28 of them Klebsielfa pneumonic;e isol:ites) four 
Klebs1elfa pneumoruae isolates went from an MIC of µg/ml to 01n MIC of 

µg/ml. and thus developed resistance to fosfomyc1n. 
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ANAEROBIC STUDIES 

Fosfomycin is not indicated for anaerobic bacteria and no .tudies 
were, therefore, performed on anaerobes. 

HAEMOPH/Ll!S A.ND NEISSERIA STUDIES 

Fosfomycin is not indicated for ihese two organisms and no studies 
were, therefore, performed. 

APPEARS THIS WAY 
ON ORIGINAL 
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BACTERIOLOGICAL EFFICACY 

CORRELATION OF TEST RESULTS WITH OUTCOME 

Correlation of Outcome with and without G-6-P 

Data relating the bacteriological success obtained with 
fosfomycin therapy to the MICs obtained against baseline pathogens, are 
summarized in Table 54. Results with and without the addition of G-6-P 
(glucose-6-phosphate) are compared for the species in which G-6-P 
enhanced activity. 

Table 54 
Relationship Between MICs with and without 

G-6-P and Bacteriological Success 

Speciu Presence No. of Isolates in No. of 
Of G-6-P MIC Range JJacterio % 

in Cures Cures 
MHB ,;;64 128 ;,,.256 

µg/ml µg/mL µg/ml 

C. diversus - 1 0 0 1 100 

+ 1 0 0 

E. aerogenes - 0 1 4 3 60 

+ 5 0 0 

E. cloacae 1 1 0 2 I 100 
-

+ 2 0 0 

E. coli 381 10 3 350 89 

-
+ 394 0 0 

K. pneumoniae - 1 4 24 21 72 

+ 25 4 0 

All Species 384 16 31 377 87 

+ 427 4 0 

' 
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As seeo' in the above table the need for the addition of G-6-P is 
especially relevant in tests involving K. pneumcoiae. In 21 of 29"'°ases 

- (72%) bacteriological cure was obtained with fosfomycin in this ~pecies. 
Tests not using G-6-P would have falsely predicted that 24 of the isolates 
were not susceptible (MIC ~ 256 µgiml). and that four were in the 
intermediate range. Only one isolate would be considered susceptible. On 
the other hand, with the addition of G-6-P, 25 of thP. isolates were found to 
be susceptible and four were in the intermediate category. These data 
clearly support the contention that the use of G-6-P in the medium provides 
fosfomycin clinical isolate susceptibility values that provide a better 
correlation with bacteriological outcome. This 1atter classification is much 
more appropriate than the first one without G-6-P. Table 55 gives a more 
detailed summary of the results with K. pneumofltae broken down by MIC 
values. 

Table 55 
Influence of G-6-P in Susceptibility Tests on the Predictability 

of Fosfomycin Therapy Against K. pneumoniae --
lll''C Tested without G-6·P Tested with G-6·P 

fµg/ml) 
Nt.1. of isolates No. of Cures No. of lsclates No. of Cures 

4 0 3 3 

8 0 11 7 

16 0 8 4 

3?. I 0 3 3 

G4 1 1 0 

128 4 3 4 4 
-

256 12 9 

512 12 8 

,. 64 1 1 25 17 

128 4 3 4 4 

l 2: 256 24 17 0 
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In the case of Escherichia coli, where there was an 89% 
bacteriological cure rate among 394 isolates, the deletion of G-6-i;l..from the 

- test medium would predict that 12 successful cura" were in the ~termediate 
or resistant category (Table 56). Once again the need for G-6-P is shown. 

Table 56 
Influence of G-6-P in Susceptibility Tests on the Predictability 

of Fosfomycin Therapy Against Escherichia coli 

MIC Tested without G-6-P Tested with G-6-P 
(µg/mLI 

No. of isol.:1tes No. of Cures No. of Isolates No. of Cures 

2 0 378 336 

4 0 8 8 

8 1 1 3 2 

16 12 9 2 1 

32 153 137 0 

64 215 191 3 3 

128 10 10 0 

256 2 1 0 

512 1 1 0 

,:; 64 381 338 394 350 

' - 10 10 0 

r---: 25b 
-------

3 2 0 
-
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Correlation of MlCs with Outcome 

MICs obtained from baseline pathogens were related to th~ 
bacteriological outcomes obtained during clinical trials against 1;ncomplicated 
urinary tract infections in women. Results are given in Table 57. 

Table 57 
Relationship Between MICs and Bacteriological Success 

Species MIC No. No. 
(µg/mll lsol»tes Cured 

Citrobacter diversus 2 1 1 

Enterobacter aerogenes 8 2 2 

16 3 1 -
Enterobacter cloacae 4 2 2 

Entsrococc::.) faecalis 16 2 2 

32 17 14 

64 4 4 ...-
Escherichia coli 2 378 336 

4 8 8 

8 3 2 

16 2 1 

64 3 3 

.-
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Table 5 7 (cont) 
Relationship Between MICs and Bacteriological Success 

Species MIC No. No. 
lµgimLI Isolates Cured 

Klebsielle pneumoniee 4 3 3 

8 11 7 ,____ 
16 8 4 

32 3 3 

128 4 4 

Proteus mirsbilis 2 14 12 

4 3 2 

8 1 1 

32 1 0 

( 128 1 1 

256 1 1 

Providencia rettgeri 2 1 1 

Staphylocaccus 2 1 1 
seproph~·ticus 

64 6 4 -· 
512 3 1 
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From the above table it can be seen that MICs and bacteriological outcome 
are related as follows: 

MIG CurelNo. Isolates % Cure 
2 351 /395 88.9 
4 15/16 93.8 
8 12/17 70.6 
16 8/15 53.3 
32 17/21 81.0 
64 11 /13 84.6 
128 5/5 100 
256 1 /1 100 
512 1/3 33.0 

This data indicates th;it some failures have an MIC of 2 µy/ml. There is also 
a lower cure rate at 8 and 16 µg/ml, but if the susceptibility breakpoint is 
set at 8 or 16 µg/ml then the isolates at 32 an 64 µg/ml would be 
considered resistant (or at least intermediate) and the cure rate for these 
isolates is almost as high as for those at 2 pg/ml. It appears that isolates at 
128 and 256 flg/ ml are also cured, but there are very few of them, 
especially at 256 µg/ml. It appears that isolates at 512 µg/ml are not cured 
very well, but once again there <ire only a few of them to base this 
judgement on. The best situation is probably to set a breakpoint for 
susceptible at 64 or 128 µg/ml and consider isolates above them resistant. 
The only comrnon urinary pathogen that would normally fall in t.his area is 
Staphylococcus saprophyticus and breakpoints would probably be useful to 
predict susceptibility for this species. Unfortunately, there are only 10 of 
these is0lates and only three of them have MICs > 64 µg/ml. If we use 11 

breakpoint of 64 µg/ml for susceptible and 128 µgiml for intermediate, 
since this eliminates many majo~ errors v.hen comparing MICs and zone 
diameters, we should be able to predict a( least that certain isolates (those 
with MICs of ~ 256 µg/mll wit! usually lead to failure. Predicting a success 
is much harder since many isolates with low MICs (8 to 16 µ1;.ml and even 
at /. µg/mU sNToetimes lead to failures. 

The relationship between zone diameters obtained from baseline 
pathogens and bacteriological outcome was also investigated. Most zones 
were between mm. Tabie 58 shows this relationship for 
individual species. 
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Table 58 
Relationship Betwer n Zone Diameter and Bacteriological Outcome 

Species Zone Dia"1eter lmml No. Isolates No. Cured 

Citrobacter diversus 23 1 1 

Enterobacter aerogenes 19 3 2 

21 2 1 

Entsrobact•'J1 cloacae ,, 1 1 

22 1 1 -
' Enterocaccus faecalis 14 1 1 
II 

15 1 0 

'.8 4 4 

19 2 2 

20 4 4 

( 21 4 4 

22 1 1 

23 2 2 

24 3 2 

25 1 0 

Klebsiella p11eumoniae 6 1 1 

11 1 1 

12 1 l 

- 15 1 1 
·-

16 5 4 

17 2 0 

18 6 3 

19 s !i ·----
20 6 5 

21 1 0 
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Table 58 (continued) 
Relationship Between Zone Diameter and Bacteriological Outcome 

--
Species Zone Diameter Imm) No. Isolates Nn. Cured -

Escherichia coli 12 1 1 

14 1 1 

17 2 2 
-

19 , , 
20 3 3 

21 5 4 

22 21 18 

23 45 42 

24 65 55 

25 108 97 

( 26 79 65 

27 44 39 

28 16 14 

29 3 3 

Proteus mirabilis 11 1 1 

17 1 1 

19 1 0 

25 2 2 

- 26 , 0 
- -

29 3 3 

30 2 2 

31 1 1 

32 4 3 -
33 1 1 

34 4 3 

Providencia rettgeri 26 1 1 
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Table 58 (corair: <l 
Relationship Between Zone Diameter and Bacteriological Outcome 

Species Zone Diameter (mm1 No. Isolates No. Cured 

Staphylococcus 6 3 
saprophyticus 

13 2 

15 3 

16 1 

35 1 

From the above table it can be seen that zone diameter and 
bacteriological cure rate is related as follows: 

Zone Diameter (mm) No. Cured/No. Isolates 
6 2~ 
11 2/2 
12 2/2 
13 2/2 
14 2/2 
15 3/5 
16 4/6 
17 3/5 
18 7/10 
19 10/12 
20 12/13 
21 9/12 
22 20/23 
23 45/48 
24 57/68 

- 25 99/ 111 
26 66/81 
27 39/44 
28 14/16 
29 6/6 
30 2:2 
31 1/1 
32 3/4 
33 111 
34 3/4 
35 1 /1 

% Cured 
50 
100 
100 
100 
100 
60 
66.6 
60 
70 
83.3 
92.3 
75 
87 
93.8 
83.8 
89.2 
81.5 
88.6 
87.5 
100 
100 
100 
75 
100 
75 
100 

1 

2 

2 

0 

1 
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As can be seen there are very few zones smaller than 18 or greater than 28 
millimeters on which to base a breakpoir:t. The percentage cures does not 
really tell us much about these zone diameter since one or two failures can 
cause the percentage cures to decrease greatly since the number of isolates 
is smali. Mo.>t of the cure rates for zone diameters that had a sufficient 
number of isolates varied from the low 80's to 90's percent. There does not 
i;eem to be a logical breakpoint for susceptibility. There may be some 
evidence of a difference between zone diameters of 18 and 19 (cure rate>s of 
70% or lower for zones of 15-18 mm and 1:33.3% or greater (except for 
21mm at 75% and 26 mm at 81.5%} for larger zones, respectively), but this 
may be due to the low number of isolates present at the smaller zone 
diameters. 

The regression line calculated from the data from the clinical trials in 
JVhich both an MIC and a zone diameter were given for the baseline 
pathogen gave the line y = -0.028x + 24.4 with a correlation coe~ficient of 
only -0. 509. This indicates that there is basically no correlation between 
zone diameters and MICs. This is probably due to the fact that most of the 
MICs had a value of 2 µg/ml and almost all zone diameters were 
mm. There were almost no hrge or small zone diameters or high MICs. This 
regression line gives a zone diameter of 22 mm for an MIC of 64 µg/ml, 20 
mm for an MIC of 128 µg/ml, and 15 mm for an MIC of 
256 µg/ml. If 15 mm is used as resistant and 22 mm as susceptible, we 
have a very large intermediate zone range of mm. This is 
unacceptable. If 22 is used as susceptible and the normal three millimeters 
for intermediate, this gives us 21, 20 and 19 mm as intermediate and 18 
mm as resistant. This gives us 19/505 zone diameters that would be 
classified as major errors. This is 3.8% which is above the acceptable 1 % 
range. This regression line does not represent what Barry et al (36) or 
Pfaller et al (34) found. Barry's study found that a susceptible breakpoint of 
? 16 mm correlated with an MIC of 5 64 µg/ml and a zone of 5 12 mm 
correlated with an MIC of <! 256 µg/ml. Pfaller's study found a suceptible 
breakpoint of <! 16 mm correlated with an MIC of 128 µg/ml. In Pfaller's 
study these breakpoin•s led to 2.8% major errors, which were eliminated if 
breakpoints of <! 16mm and 5 64 µg/ml were used for susceptible. Both of 
these studies used a variety of organisms that had a wide dispersion of MIC 
values and zone diameters and thus had more isolates at either end of the 
susceptibility spectrum. It appears that the data obtained from the clinical 
trials leads to a skewed regression line since almost all MICs are 2 µg/ml 
and most zones are 22 to 28 mm. The data obtained from Barry's and 
Pf al I er' s studies appear to more closely represent what the zone diameter 
breakpoints should be for fosfomycin. 
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The major question for this drug product is the need for susceptibility 
testing. This product will be used for UTI and will be given a" a single dose 
product. In most cases susceptiblity testing probably will not be performed. 
The patient will visit and an uninary tract infection will be verified. The drug 
will be given and if the patient is cured, she will not come back for another 
visit. If the patient is not cured, she will come in again and another drug will 
be administered. 

If the need for susceptibility testing is confirmed, the foilowing zone 
diameters and MIC breakpoints should be considered for fosfomycin: 

MIC (µq/mll 
5:64 
128 
~256 

Zone Diameter (mmJ 
~ 16 
13-15 
$ 12 

Interpretation 
S =Susceptible 
I = Intermediate 
R =Resistant 

Interpretation 
S =Susceptible 
I= Intermediate 
R = Resistant 

The following Quality Control criteria should be used: 

Organism MIC Limit (µg/mll 

E. coli ATCC 25922 
E. faecalis A TCC 29212 
P. aeruginosa ATCC 27853 
S. aureus A TCC 25923 

Zone Diameter Jmm) 

22-29 

25-33 
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INTERPRETATIVE CRITERIA ESTABLISHED 

The final interpretative criteria will be established after the clinically relevant 
organisms are determined for this product. The prop..ised criteria below, 
however, will probably be the final criteria no matte1 what organisms are 
given. Staphylococcus saprophyticus is the organism that usually falls close 
to the borderline of the criteria given below. If this organism is not given as 
a causative pathogen, the use of susceptibility criteria becomP.s less useful, 
since most other organisms havr· only a fow isolates near these breakpoints. 
These breakpoints may, however, be o.1sd•JI in explaining why an infection is 
not cured. Most organisms that had M!Cs of 64 µg/ml or less gave a 
satisfactory bacteriological rPsponse when treated with fosfomycin. There 
were almost no isolates above this MIC (except for a few isolates of S. 
saprophyticus). 

The following critend should be used: 

MIC ( uglrrl.JJ. 
~ 64 
128 
:2! 256 

ZONE DIAMETER (MM} 
:2! 16 
13-15 
~ 12 

INTERPRETATION 
SUSCEPTIBLE (S) 
INTERMEDIATE (I) 

RESISTANT (R) 
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The following iEsues should be discussed (perhaps at an advisory committee 
meeting. 

1) Since t111s product is going to be given as a single dose to women 
with uncomplicated UTI infections is there a need for susceptiblity 
breakpoints 7 

2) Should the sponsor be required to submit all data and studies that 
have been completed to the NDA. Two studies on ranges for Quality 
Control organisms were submitted to the NCCLS, but never submitted 
to the NDA for review. A third clinical trial v1as also perfo1 med and 
never submitted. 

The following information should be relayed to the sponsor: 

1) The following organisms that are listed in the proposed labeling should 
be deleted: 



( NOA 50-717 Page 98 of 101 
ZAM BON CORPORATION 
MONUROL'" (Fostumycin tromethamine) 

The MICROBIOLOGY section of the package insert should be revised to read 
as follows: 
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ANDA Suitability Petition/DESI/Patent Status: 

Patent 4,863,908 expires 2/23/2005--method of UTI treatment with fosfomycin 
tromethamine; Patent 5,162,309 expires 11/10/2009--relate~ to solid fosfomy~in 
tromethamine physico-chemical characteristics; Patent 5, 191,094 expires 3/2/2010-­
relates to process of preparation of fosfomycin tromethamine. All patents held by 
Zambon Group, Vincenza, Italy. 

PHARMACOLOGICAL CATEGORY/INDICATION: Antibiotic/single dose 
treatment of uncomplicated UT! 

D05AGE FORM: 
STRENGTHS: 
ROUTE OF ADMINISTRATION: 
DISPENSED: 

Powder (Sachets) 
3 grams 
Oral 
_x__ Rx_ OTC 

CHEMICAL NAME. STRJJCTlJRAL FORMULA. MOI t;;CJJLAR FORMULA. 
MOL.WT: 

Chemical Name· Mono-(2-amrnonium-2-hydroxymethyl-! ,3-propanediol)-(2R-cis)-(3-
methyloxiranyl)phosphonate-(2R-cis)-(3-methyloxiranyl)phosphonic acid, compd. with 
2-amino-2-(hydroxymethyl)-1,3-propanediol (!:I) 

Chemical Structure: 

Molecular Formula.:. <;H 18N07P 
Mi'!s:cular Weit:ht· 25<;.2 

. . 
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SUPPORTING DOCUMENIS.; DMF 

DMF 
DMF 

RELATED DOCUMENTS: IND 

CONSULTS: None 

REMARKS/COMMENT~; 

DMF 
DMF 

DMF 

(I) AMENDMENT--28-JUN-96 

The amendment dated June 28. 1996 is a response to the Non-Approval Leuer dated 
Sept~mber 20, 1995. Each of the Comments is listed below along with the Sponsor's 
response and Reviewer Comments. 

1. Based on our review of the microbiology data submi11ed, we have dezermined 
zhat the following organisms are resistant to fosfomycin--they have MI4;Q values 
whi::h exceed the susceptibility breakpoint. 

Enterobacter species--we now normally require each species to be studied and 
listed in the labeling. The MIC90 values for species other than Enterobacter 
aerogenes were > 64 µg/mL. 
Response: 
"Due to limited data for Enterobacter species isolates in the clinical trials, at 
present, species other than Enterobacter aerogenes should not be considered 
susceptible to Ff. " 
Reviewer Comment:;; Response is satisfactory 

Providencia rettgeri--MIC90 values were > 64µg/mL. 
Response: 
"Due to limited data for P.-ovidencia retlgeri isolates in the clinical trials, at 
present, this organism should not be considered susceptible to Ff." 
Reviewer Comments: Response is satisfactory 

. . 
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Providencia stuanii··MIC90 values were > 64µg/mL. 
Response: 

PAGE 4 OF 31 

"Due to limited data for Providencia stwmii isolates in the clinical trials, at 
present. this organism should not be c.onsidered susceptible to Ff." 
Reviewer Comments: Response is satisfactory 

Pseudomonas aeruginosa--Not usually an urinary tract pathogen. MJC90 values 
were > 64µg/mL. 
Response: 
"Due to limited data for Pseudomonas aeruginosa isolates in the clinical trials, 
at present. this organism should not be considered susceptible to FT" 
Reviewer Comments: Response is satisfactory 

Xanthomona.1 maltophilia--Not usually an urinary tract pathogen. MJC90 values 
> 64 ,,g/mL. 
Response: 
"Due to limited <lata for Xanthomonas mnltophilia isolates in the clinical trials, 
at present, this organism should not be considered susceptible to FT." 
Reviewer Comments: Response is satisfactory 

This name of the organism has been changed by the 
nomenclature committee and is now 

Staphylococcus saprophyticus--MIC90 values were > 64 µg/mL. 
Response: 
"The antibacterial spectrum of FT has been investigated in a study of 3, 176 · · 
isolates representing 21 species associatect with urinary tract infection. This 
study was included in NDA (now 50-717) for Monurol as Reference 61 
in Volume 50, T .ges 7/00888-00901. 111ere were 128 isolates of 
Staphylq_coccus saprophyticus in this sample, 52 % of which were susceptible to 
< 64 µg/nlL, with an additional 12 3 susceptible to 128 µg,'nlL." 
"In the modified ITT populations of Studies, MON-US-Cl, MON-US-02 and 
MON-US-03, there were 26 patients with uncomplicated UTls in which 
S;aphylococcus saprophyticus was the urnpathogen identified on baseline 
culture. Table I shows the agar dilution MICs and dis'< diffusion zones of 
inhibition of these 26 S. saprophyticus isolates and the bacteriological outcomes 
of pat:ents infected with these organisms. The agar dilution and disk diffusion 
testing was done by the central reference laboratory in the trials, 

on 21 of the isolates. The other 
five isolates were not received by the central laboratory so that only disk 
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diffusi;m re~ults, which were obtained at the local laboratories are available. At 
the primary efficacy assessment .5-11 days after singlc-<lose Ff, 17 /26 (65 % ) 
patients were cured of their infection. Fourteen of the 17 patients who 
experienced a cure at the initial visit remained free of infection at the final visit 
25-57 days after FT treatment." 

TABLE I 
In Vitro Susceptibility Test Results and Bacteriological Outcomes 

Patients with Uncomplicated UTI du~ to _Staph ,Jococcus saproplriticus 

Pt ID MIC Disk Zone Di>:k Zone Bart O.itcome Bact Outcome 
Studv/Center/Paticnt (CMI) (CMU (Lornl Lab) (Priman Visit) (Final Visit) 

- . - . 0 Fail --

.. -· 21 Cure Curr 

512 6 .. Fail .. 

.. -- No zone Cure Cure 

2 35 -· Cure Cure 

64 16 -- Fail --

64 15 .. l~ure Cure 

512 6 -· Cure Cure 

64 15 -- l,JfC .. Cure 
-

64 13 ·- Cure Cure 

512 6 -- Fail -· 
-

-- -- 40 Cure Cure 

512 6 -- Fail --

l'.8 8 -- Cure Cure 

- 64 17 -- Cure Fail 

2 36 -· Cure Cure 

64 16 -· Fail -· 

32 19 -- Cure Cure 

64 13 -· Cure Cure 

256 6 -· Cure Fail 

.. .. 16 Fail .. 



• 
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TABLE l (continued) 
In Vitro Susceptibility Test Results and Bacteriological Outcomes 

P U UT! 'i'.h h . auents with ncomphcated i...ie to , tav. v/ococcus savrov vtzcus 

G::' Pt ID MIC Disk Zone Disk Zone Bact Outcome Bact Outcome 
:enter/Patient (CMI) (CM!) (Local Lab) (Primary Visit) (Final Visit) 

-

. .\bbrevjatjons 

Bact Outcome 
CMI 
Disk Zone 
Local Lat 
~ . ' 

Pt ID No. 

64 

256 

64 

25b 

512 

Ii -- Cure Cure 

6 -- Cure Cure 

15 -- Fail --

9 -- Cure Cure 

6 ·- Fai. --

Bacteriological outcome 
Clinical Microbiology Institute. Inc .• the reference laboratory 
Zone of tnhibition by the disk diffusion method 
Investigator's local laboratory 
Minim1un inhibitory concentration by lhe agar dilution method 
Patient's identification number 

"The data show that in vitro susceptibility testing of S. saprophyticus isolates in 
the clinical trails was only a fair predictor of a patient's response to therapy." 

• "Agar dilution MIC results were available for 21 patients (Table 2). Ten 
of 13 patients (77%) whose isolates of S. saprophyticus had MICs of 
< 128 µg/mL, which defines organisms as s.isceptible or intermediate, · · 
were cured at the primary assessment visit. Although an MIC of 
>256 µg/mL defines organisms as resistant to FT, 3/3 (100%) of patients 
with MIC vall!es of 256 µg/mL w'.!rc bacteriologi<:al cures. Even at an 
MIC of 512 µg/mL, which was the value for 5 isolates, one patient 
(203) was a cure." 
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I MIC 

I (µg/nu .. ) 

! 2 

32 

64 

128 

256 

512 

TABLE2 
Relationship between MIC and Bacteriological Response 

(Primary Assessment Window) 
Uncomplicated UT! due to Staphylococcus saprophvticus 

I Interpretive No. Isolates No. Cure 
Criteria (%) 

Susceptible 2 2 
(1003) 

Susceptible l 1 
(1003) 

Susceptible 9 6 
(673) 

Intermediate 1 I 
(1003) 

Resistant 3 3 
(1001., 

Resistant 5 I 
(20%) 

No. Ilail 
(%) 

0 
(03) 

0 
. (03) 

3 
(333) 

0 
(03) 

0 
(03) 

4 
(80%) 

Abbreviations 
MIC Minimal Inhibitory Concentration by agar dilution methcd using 

No. Cure 
No. Fail 

Mueller-Hinton agar media supplemented with 25 µglmL of glucose-6-
phosphate 
Number of patients with bacteriological cure at primary assess1T1ent 
Number of pati::nts with bacteriological failure at primary assessment 

No. Isolates Number of isolates of S. saprophyticus 

• "Disk diffusion results were available for 26 patients (Table 3). Eleven 
of 15 patients (73%) whose isolates had zone diameters of >13 mm, 
which defines organisms as intermediate to FT, we. e cured. Six of 11 
patients (55 % ) whose isolates of S. saprophyticus had zone sizes of d2 
mm, which defines organisrr.s as resistant to Ff, were also cured." 

I 
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TABLE 3 
Relationship between Zone Diameter and Bacteriological Response 

(Primary Assessment Window) 
U r d UTid S h I h . ncomp 1cate ue to tap, 1y1 ococcus saprop.1yt1cus 

Disk Zone 
(mm) 

' 12 

13 

14 

I) 

> 16 

Abbreviations 
Disk Zone (mm) 

No. Cure 

No. Fail 

No. Isolates 

lnterpretiYe No. Isolates No. Cure No. Fail 
Criteria \%) (%) 

Resistant 11 6 5 
(55%) (453) 

Intermediate 2 2 0 
(1003) (03) 

Intermediate 0 0 0 

Intermediate 3 2 I 
(67%) 1333) 

Susceptible 10 7 3 
(703) (103) 

Zone of inhibition in millimeters by disk diffusion using disks 
containing 200 µg of fosfomy!i!µ.~d _.'l0.1~of glucose-6-phosphate 
Number of patients with bacteriological cure at primary 
assessment 
Number uf patients with bactenological failure at primary 
assessment . . 
Number of isolates of S. saprophyticus 
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"In Study MON-US-03, which compared fosfomycin (FT) to nitrofurantoin 
(NF), a drug approveJ for the treatment of uncomplicated UTI due to S 
saprophyticus. 13 patients treated with FT and 12 pati-.:nts treated with NF had 
S. saprophyticus as the baseline pathogen. Of the three studies submi~ted i.o the 
NDA, MON-US-03 had the largest number of FT treated patit>nts with this 
uropathogen. The bacteriological cure rate for FT 'c. J\e primarv assessment 
window was 9/13 (693) for FT and JO/!~ •:''.33) for NF, which are similar for 
this sized sample." 

"In view cf the similarity of .ure rates for FT and NF and the inability of in 
vitro susceptibility testing w consistemly predict response to FT for this sp~cies, 
it is proposed that S saprophyticu,- be included in the Indications and Usage 
section as a uropathogen for which Ff treatment is an acceptable choice and be 
included in the Microbioiogy section of FT's labeling as an organism against 
which FT has been shown to be active." 

Reviewer Comments: The reference referred to by the applicant was one of 
many studies included in the original NDA submission that tested isolates of 
Staphylococcus saprophyticus (see TABLE 4). In all of these studies except the 
Pinasi study in which all speci<'s of Staphylococcus were included, The MIC90 
values were > 128 µg/mL. The MIC50 value in these studies was 64 µg/mL or 
higher. Since in order to be included in the in vitro activity listin5 m the 
labcli.'Jg the niganisms must have an MI~0 value less· than or equal to the 
susceptibility break1mint (64 1,g/mL for fosfomycin) the reference study aqd 
most of the other studies in which this organism was tested indicate that 

The fact that many isolates that an: resistant, using in vitro testing, are · 
bacteriological cures is not unusual. Many of the isolates that are indicated as 
being susceptible may also be bacteriological failures in clinical trials. Jn vitrC' 
testing is only a rough estir.1ate of what might happen in clinical trials. Table 2 
shows t.1.!.at most of the isolate5 with MIC values of 5I2 µg/mL are failures as 
would be expected. Although all three isolates with MIC values of 256 µg/mL 
were cured, there were only three isolates ~nd it is difficult to base conclusions 
on such a small number of isolates. Table .l shows th;,t isolates with zone sizes 
!hat indicate the:, should be resistant have only a 55 3 bacteriological cure rate 
while isolates with intermediate or susceptible zone diameters have a higher cure 
rate. 

In study MON-US-03. the cure rate for fosfomycin was only 693 
compared to a cure rate for nitrcfurantoin of 83 3 for infections caused by 
Staphylococcus saprophytici:s. Table 5 shows that nitrofurantoin has better in 
vitro activity against Staphvhcorc11s saprophvticus than fosfomycin. 
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TABLE 4 
In vitro a.:tivity of fosfomycin against Staohvlococcus saprophytzcus 

lnvestir::ator Coi.:ntn #Tested Method Ran~e I MICso I MIC!lll I 
Barry USA 30•• 128 512 

64 512 

- ...__ 

128 > 756 

>-· - ~ 
. 64 256 

64 512 

- -
64 256 

~ 
- -

64 256 

\Vise UK 42 64 > 128 

- -
Pinasi Italy 19 4 -6cl 

soecies ->--

Barry USA 128 64 >512 

---- . ' 

H The same 30 isolates were tested under each of the conditions stated. 

) 
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TABLES 
Susceptibility of Baseline Pathogens to Individual Scudy Drugs 

Modified ITT Population (STUDY MON-US-03) 

Ff NT 
Susceptible? Susceptible? 

---------------------------- ----------·--------------------
Yes Int No N/D Yes Int No N/D 

Citrobacter diversus 2 0 0 0 1 0 0 1 
Enterobacter 0 0 1 0 0 0 0 
Enterobacter aerogenes 4 3 1 0 3 2 3 0 
Enterobacter cloacae 2 0 0 0 L 0 0 0 
Enterococcus faecalis 3 0 0 0 3 0 0 0 
Enterococcus group D 1 0 0 0 1 0 0 0 
£.\cherichia coli 397 3 1 5 357 16 19 14 
Klebsiella \ 0 0 0 0 0 1 0 
Klebsiella ozaenae 1 0 0 0 I 0 0 0 
Klebsie/la pneumoniae 18 3 3 0 12 9 2 1 
Proteus mirabilis 22 0 2 0 I 5 18 0 
Pseudomonas aeruginosa 0 0 0 0 0 1 0 
Staphylococcus 
saproph_vticus 13 2 _,g 1 23 1 0 1 
Streptococcus Group D I 1 0 0 1 I 0 0 

S•1b-Total 466 12 17 6 405 35 44 17 . , 

Total Number of Pathogens 
Tested 495 484 

NID = Not Te~ted 
Int = Intermediate Susceptibility 
Note: For Fr, intermeJiate s11sceptibility size= 13-15 rnm. For NF, intermt>diate 
susceptibiiity size zont> = 15-16 mm. 

If it is determined that fosfomycin is indicated for uncomplicated UTI caused by 
Staphylococcus saprophyticus then this organism will be allowed in the 
microbiology subsection in the listing of on~anisms for whic'1 both in vitro and 
clinical efficacy have been shown but the following statement should follow its 
listing: "(although many strains are resistant in vitro, clinical efficacy has 
been dcmomirated)". 
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2. Based on our aMlyses of the study submitted, the QC limits for Escherichia coli 
ATCC 25922 should be mm instead of mm. It appears that an error 
was made when the data from Barry's study were interpreted. Gavan statistics 
indicated limits of mm. but this included only 94. 2 3 of the data. Ir was 
suggested that the range be extended mm on each end, but si .. .::e no zones of 

mm were found in the collaborative study, a range of mm is indicated. 

Respon•;e: 
"Due to an error. the adjusted QC range for E. coli was stated to be 

mm, rather than mm in subsection 7. 9.4 Quality Control Guidelines 
for Disk Diffusion Susceptibility Tests of the Microbiology Section of the NDA 
(Volume 48. Page 7/00093). This erroneous value also appeared iri subsection 
7.13(J) Conclusions (Volume 48. Page 7/00120)" 

"In this submission, reports of srudies which have generated data designed to 
determined and evaluate the QC parameters for fosfomycin susceptibility tests 
are included. together with a synopsis of the studies and conclusions drawn from 
them. With regard to QC limits for E. coli ATCC 25922 by the disk diffusion 
method, the synopsis provides justification for a range of mm (Exhibit 4, 
Page 3). If a narrower range of mm is still preferred by the Agency, 
Forest would like the opportunity to discuss this issue further." 
Reviewer Comments: The applicant's response is satisfactory. The srudy 

· -., ·"fncin~ the original submission was performed in 1991 and Gavan statistics 
gave a range of mm. This range included only 943 of the total 
number of zones reported by all six laboratories. To attain the ,95 3 
requirement of NCCLS Document M-23, one millimeter was added to each end 
d the range and this included 98.93 of all test results. A reviewer error was· 
r.; 1de in copying the data and there were nine zone cliameters of mm in the 
19''1 srudy. In a subs_quent ten-laboratory srudy performed in 1994, 963 of 
the i ~suits fell within this mm range and only 93 3 were within a range 
of mm. A range mm for . ATCC 25922 is 
accepta1 'le 
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FDA knows that there is some controversy regarding QC ranges for this drug, 
especially for MIC QC limits. Although only one collaborative study '.Vas 
submitted to the NDA (performed in 1991), two other MIC studies were. 
submitted to lhe scientific community (performed in 1994 and 1995). The 1994 
study did not confirm the results of the 1991 study so a new 1995 study was 
performed. Only the 1991 study for zone diameters has been submitted. 
Another 1994 study was performed. FDA must have all data to determine QC 
ranges. 

Response: 
"Additional studies bearing on the detenr.·.nation of MIC QC ranges for 
fosfomycin by the microbroth and agar di>'ltion methuds are presented in 
Exhibit 4. A synopsis of the results and Lonclusions are also included. With 
regard to the broth microdilution method, the experimental data demonstrated 
that useful QC limits for the standard test organisms were difficuh to define, 
primarily because of failurt to preci>ely control inoculum size. Therefore, agar 
dilution is recommended as the standardized dilution susceptibility testing 
method for the quantitative measurement of the in vitro activity of fosfomy .• 1 

against bacterial isolates. Exhibit 4 provides confirmation that acceptable •· J 
QC ranges for the four standard QC organisms are achievable by the agar 
dilution technique." 
Reviewer Comments: Information is submitted on quality control studies of 
susceptibility tests with fosfomycin performe.clc~ 

Disk Diffusion Test 
In 1991 a six laboratory study following the approach outlined in 

Document M-23 of the NCCLS was conducted to determine the appropriate QC 
zone diameter ranges fr,r Escherichia coli A TCC 25922, Staphylf'coccus aureus 
ATCC 25923. and Pseudomonas aeruginosa ATCC 27853 when testing 
fosfomy<;:in with disks containing 200 µg fosfomycin and 50 µg glucosr.-6-
phosphate. Each laboratory generated 60 zone diameters for each organism. 
This was the study presented in the original NDA. 

In 1994 another ten-laboratory reproducibility study was conducted to 
confirm the QC ranges found in the 1991 3tudy. Each of the ten laboratories 
generated 10 zone diameters for each control strain. 

The results of disk tests ir. the two studies are summarized in TABLE 6. 
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TABLE 6 
fosfomycin Disk Test QC Studies 

Six laborator1 Study generating 300 zones per strain (1991) 
Ter. laboratory reproducibility Study generating JOO zones per strain 0994) 

Zone Diameter 
(mm) 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

Number of Times each Zone Diameter Reportt:d 
E. coli S. nureus P. aeruginosa 
A TCC 25922 A TCC 25923 A TCC 2 7853 
1991 1994 1991 3 1994 1991 1994 

1 1 

2 
J JU 

~ 2 
8 3 2 
36 7 3 
(i2 14 3 2 2 2 
65 18 8 6 13 2 
60 26 20 4 25 10 
54 18 40 9 77 10 
46 7 44 15 20 3 
16 3 60 25 23 7 

9 "•'- . 61 19 35 21 
32 13 32 19 
lL._i 32 14 
9 25 8 
I 23 
1 29 

29 
21 
17 
4 

a Excludes data from 1 of 6 laboratories because zone were >36 mm in diameter 

. . 

b Horizontal lines identify the upper and lower limits that included ,95 % of all data 
points. Realistic limits could not be defined for tests of P. aeruginosa ATCC 27853. 
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Using the medic .1 statistic of Gavan, the calculated QC range for E. coli 
ATCC 25922 would be mm. This range includes only 943 of the total 
number of zones reponed by all six laboratories in the 1991 study. To obtain 
the ,953 requirement of M-23. one millimeter was added to each end of this 
range. the resulting mm (9 mm) range included 98.9% of ali'test 
results. In the subsequent ten laboratory sn•dy 963 of the results fell within 
this mm range, and only 933 were within a nm range. 

Using the median statistic of Gavan, the calculated QC range for 
S. aureus ATCC 25923 would be mm. One of the six laboratories was 
excluded from the calculations and TABLE 6 because all of its zone diameters 
were > 35 mm on the agar medium used only by this laboratory, but were 
satisfactory on the common lot. It appears that they had a bad lot of agar. This 
recommended range included 97.4% of the results e>f the original study and 98% 
of t:1e result~ in the ten l3bora!Ory confim1ation study. 

For P. aeruginosa ATCC 275~3. the range of zone diameters reponed in 
both studies was too broad to be useful for QC purposes. fi1is ::-r~ani~rn is not 
recommended for disk tests. 

The following QC ranges will be placed in !he label: 

Brulh_Mis:rodilution Tests 

. . 

In the past six years four stuclies have been performed aue~ting to _ . 
dEtermine and evaluate QC parameters for fosfornycin broth microdilution tests. 
In 1991 a five laboratory study was performed following the method of 
Document M-23 of the NCCLS. Fosfomycin was serially diluted in broth 
containing 25 µg/mL of glucose-6-phosphate. QC organisms included 
Escherichia coli ATCC 25922, Staplrylococcus aureus ATCC 29213, 
Pseudomonas aeruginosa A fCC 27853. and Enterococcus faecalis ATCC 
29212. Each laboratory generated 25 MICs for each organism. This was the 
study su_pmitted in the original NDA. 

In 1994, a reproducibility study was conducted and that generated 10 
MICs from each of the ten laboratories for each organism (one laboratory 
reported on 8 MICs for each organism). This study was intended to assess the 
appropriateness of the QC ranges derived from the first study. 

In 1995. another study involving 8 laboratories was performed following 
the M-23 guidelines. In this study specific ir:structions on reading endpoints for 
trailing pherornena and skipped wells were provided to each participant. The 
endpoints were to be defr1ec as an 80% inhibition of growth or a sharp decrease 
in growti1 as compared to that seen in the growth control well. .nail buttons, 
trailing l:ghr grnwth and skipped wells were to he ignored. 
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In 1996 a three laboratory study designed to identify the more important 
variables that affect fosfomycin MIC endpoints was performed. This study 
produced 54 MIC results (18 from each laborato1y) for each organism .. 

The MIC distribution for each organism in each of the four studies is 
given in TABLE 7. The modal MIC value in thr four studies varied by over a 
three-dilution range for three o~ganisms and over a two dilution range for 
Escherichia coli A TCC 25922. The MIC range encompassing 95 3 of the 
results for three organisms differed from study to study. Escherichia coli · 
ATCC 25922 control ranges required four to six two-fold concentrations to 
include 95 3 of the results. No useful QC limits could be defined for 
fosfomycin testing by broth microdilution 

The • 996 study was designed to test the variables in the test system that 
could cause the variation in the above studies. It was found that the major 
variable affecting MIC results was the inoculum size. With E. coli ATCC 
25922, for example, a half log change in inoculum concentration resulted in a 
one to two dilution change in MICs. The authors state that unless the inoculum 
concentration is more precisely controlled than is currently practical, fosfomycin 
M!Cs by broth microdilution are not likely to be reproducible. It is 
renimmended that broth microdilution susceptibility testing of fosfomycin .llU! 
he considered for clinical laboratory use and that disk diffusion tests be used. 

. . 
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TABLE 7 
Fosfomycin broth microdilution QC ~;tudies: Frequency distribution of MJCs obtained with four QC 

orgar)isms in four multi-laboratory studies performed in 1991, 1994, 1995, and 1996 

Number of times each MIC was recorded for each organism in each study 

~-.... .. 

\11C E. coli ATCC 25922 S. aureus ATCC 29213 P. aerug. ATCC 27853 E. faeca/is A TCC 292 I 2 
1.gtm! I l~l 1994 1995 1996 1991 1994 1995 1996 1991 1994 J995.-1.2.2!i 1991 1994 1995 l996 

0 125 L 
0.25 ...L IS 7 

0.5 10 - 8 6 27 L 43 3 
52• 21 66 5 12 22 72• I9 6 

, 
• 

2 42 28* 98• 23• 57• 2I 64 23* 45• - 31 7 
4 lL 23 35 13 l.L 32• 18 7 37 25 99• 32• 
8 2 16 ;:4 6 l.L 5 1L 30* 72 lL - 2 L 
16 2 7 4 4 '7 2L 2 15 - 26 
32 L 2 10 6 90• 2 52 4 

64 3 5 5 2lL 54• 43 40• 
128 " 32 105• .!._Q_ .L 

256 ~ 13 
~I) 3 

>5I2 

• Mode of each series 
__ !forizontal Imes enclose MIC values that include' 953 of the data in each study year. 
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Ai:ar Dilution Test 
In 1996 ~ seven laboratory study was conducted to determine the 

fosfomycin QC ranges for the four standard QC organisms when tested by agar 
dilution. Each laboratory tested each QC strain 32 times--16 on a Mueller­
Hinton agar lot unique to their laboratory and 16 on a lot common to all 
participant laboratories. Colony counts were performed on each inoculum 
preparation. The inoculum concentrations varied somewhat among the seven 
participants wir.h average colony counts ranging from 8.4 x lcf CFU/spot to 
6.8 x 104 CFU/spot. No correlation between inoculum concentrations and 
fosfomycin MICs was observed within this range of colony counts. TABLE 8 
shows the results of this study. 

TABLE 8 
Fosfomycin agar dilution QC study. Frequency distribution of MI Cs 

ohtained in a seven-laboratory study--1996 
E. co/1 S. aureu.1· P. aeruginosa 

MICs «·~'ml.l ATCC 25922 AICC 29213 ATCC.21.2.i3 
·.11.125 16 
() 25 
() 5 25 17 
I 134 92 , __ _AL 97 33 
4 I fl 181 -...:-·-·-. 
8 8 
16 

32 
64 

128 
256 

F. faecalis 
ATCC 29212 

.._ 

- ---
94 
128· 

All ( I00%) of the fosfomycin MI Cs fell within the proposed ranges for S. 
aureus ATCC 29213, /'. aeruginosa ATCC 27953, and E faecalis ATCC 
29212. With E.coli ATCC 25922, 16 MIC results were, 0.125 1,g/mL, which 
is two log~ concentrations below the low end of the proposed range. These 16 
results all occurred with the unique lot of Mueller-Hmton agar from one 
laboratory. The common lot Ml Cs for this lahoratory were within the proposed 
range. The unique lot of this lahoratory appears to be a problem lot and should 
~excluded from the results. ExcluJing this laboratory, 99.5% of the 
remaining testes were within the proposed range. Differences in the inoculum 
concentration do not seem to affect agar dilution MICs as they do microdilution 
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MICs, all results are included within a four dilution range and seem to be 
consistent between laboratories. The foliowing fosfomycin agar dilution QC 
ranges should be in the label along with a statement that broth microdilution 
should not he used to determine fosfomycin Ml Cs: 

3. The statement 
should be deleted. 17ze same 

statement is made later bui in a more appropriate manner; 

Response: 
"T!1;: ~ratement will be deleted." 
Reviewer response: The response is ~atisfactory and the statement will be 
deleted. 

4. The statemer.r 
should be deleted 

since the evidence for this is presented in only one brief study and this does not 
seem to be the primary mode of action of this drug. 

Response: 
The statement will he deleted." 
Reviewer response: The response is satisfactory and the statement will be 
deleted. 

. ' 
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(II) AMENDMENT-17-MA Y-96 

CLINICAL MICROBIOLOGY (STUDY MON-US-3) 

ISOLATES/RELEVANCE TO APPROVED INDICATIONS) 

The sponsor has amended this application on May 17, 1996 to include an 
additional .::linical study, MON-US-03- "Single Dose Fusfomycin Tromethamine versus 
Multiple Dose Nitrofurantoin M-:mohydrate/Macrocrystals for the Treaunent of 
Uncomplicated Urinary Tract Infections in Female Patients. 

MON-US-03--Multicenter, randomized, doublt:-blind, double-dummy comparison of 
fosfomycin as a single 3 gram dose vs nitrofurantoin I 00 mg capsule 
every 12 hours for seven days. 

A total of 749 patients were .;nrolled--375 received fosfomycin and 374 received 
nitrofurantoin. Of the 375 who received fosfomycin, 103 patients had no baseline 
pathogen at levels , 1o-5 CFU/mL anc'. were not evaluated in the Intent to Treat (ITT) or 
the Modified ITT analyses. Twelve patients were excluded from the ITT population for 
reasons other than treatment failure or treatment failure-related rrasons and were not 
included in the Modified ITT analyses, there were, therefore, 260 patients in the 
Modified ITT group that were evaluatc:d. Bacteriological and clinical effectiveness 
were evaluated·5-l ! days following completion of active treatment [Visit #2 (days 5 to 

11 )for fosfomycin; Visit #3 (days 11 to 17) for uitrofurantoin]. Evaluation was also 
performed at Visit #4 (after study day 17) for recurrence of new infection. A patient 
who had a urine culture taken at or 96 hours prior to Da)' 0 that yielded one or more 
uropathogens with a count of' 105 CFU/mL was defined as having a bacteriological 
cure in the Day 5 to 11, Day 11 to 17, 0r after Day 17 window if all uropathogens 
found at baseline at levels > 1o-5 CFU/mL were reduced to levels s Hf CFU/mL. If 
more than one °'ample was taken the worst case was used. If a concomitant antibiotic 
for u·n was taken, this was a bacteriological failure. Patients who had a documented 
bacteriological cure in the Primary Evaluation Window were considered to have 
recurrence if one or more of the cultures evaluated after documentation of a cure 
showed that the original pathogen was again present at levels of> 10 5 CFlJ/mL or a 
concomitant antibiotic for UT! was started after documentation of J cure. If a new 
species of pathogen was detected after a cure this was indicated as a new infection. 
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In this study there were 220 isolates of Escherichia coli. One isolate was not 
te&ted foi susceptibility. The susceptibility testing of E. coli isolates produced zone 
diameters of 18 to 30 mm. Most isolates had zones from 22 to 28 mm. All isolates 
were, therefore, susceptible (> 16 mm). Almost all MICs for these isolates were 
2 µg/mL. There was no correlauu11 between bacteriological failures and zone 
diameters. 

Proteus mirabilis. 1 otal 10 isolates (All ~usce('tible by proposed breakpoints)[4/20 
Failures) 

ZQne Qiamet<:r (mml MIC fo2lml.) Bai:teriQJQgii:al 01111:Qrue (5-11 da)'.s) 
19 16 Failure 
27 2 Failure 
28 4 Success 
30 2 Success 
30 2 F<1ilure 
31 2 Success 
32 2 Failure 
33 2 S·~ccess 

33 2 .'~uccess 

35 2 Success 

Although "1e isolates with the srr;allest zone diar.ieters were failures one large zone 
diameter isol:ues also failed. ·--:,-· , .. ·· · - •.. 

Klebsiella pneumoniae: 11 total isolates (2 resistant. 2 Intermediate, 7 susceptible). 
No M!Cs performed. 

2:Qne Qiameter fmru) 
0 (may be 6 mm) Resistant 

15 Intermediate 
I~ 
17 Susceptible 
17 
17 
18 
18 
19 

BacterjQ\Q~jcal Outcome....{i-11 days) 
Failure 
Failure 
Failure 
Success 
Success 
Success 
Succes; 
Success 
Success 
Success 

25 Success 

.. 

These isolates fit into the proposed breakpoint scheme for zone diar.ieters very well. 
The two resistant isolates were failures. the two intermediate isolates were split and all 
the susceptihlc isolates were successes. 
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Staphylococcus saprophyticus: 13 isolates (6 resistant, 1 intermediate, I not done, 5 
susceptible). No MIC testing performed. 

Zone Diameter <mrnl Bacteriolo~jcal Outcome (5-l I days) 
Not Done Failure · 
0 (may be 6 mm) Success 
6 Resistant Success 
6 Failure 
7 Success 
10 Success 
lL:~~~~~~~~~~~~~--'s~u~C~C&e..>;>SS 
15 
16 
16 
18 
18 
33 

lntennediate Success 
Failure 
Success 
Success 
Failure 
Success 

There appears to be little correlation between zone diameter and cu1come for this 
organism. 

Other pathogens. 

Or~ani>m 

Citrobacter diversus 
Enterohacter aerogenes 
Enterobacter aerogenes 
Enterohacter 
Emerococcus faecalis 
Enterococcus group D 
Klebsiel/a ozaenae 
Streptococcus group D 
Streptococcus group D 

Zone diameter (mm) 
27 (MIC=2) 
15 
14 

0 
26 
25 
21 
14 

30 

Qi!Kome (5-11 days) 
Success 
Failure 
Success 
Failure 
Success 
Success 
Success 
Success 
Failure 

- . 

Only the Enterobacter isolate was resistant and it failed. There were three intem1ediate 
isolates and 2 of the 3 were successes. Only one of the five susceptible isolates failed. 

It appear· that the proposed breakpoints of> 16 mm, Susceptible; 13-15 mm, 
Intermediate: and < 12 mm, Resistant work well except fr~ Staphylococcus 
saprophyticus which tends to have a suc.cessful outcome even though the breakpoints 
predict a resistant isolate. All £. coli isolates which were the vast majority of !he 
pathogens detected were susceptible. There were some failures. but the failures were 
not clustered at any zone diameter range. 
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Bacteriological Cure Rates in the Primary Assessment Window by Pa&.ugen is 
given in the following TABLE. 

TABLE 9 (STUDY MON-US-3) 
Bacteriological Cure Rate in the Primary Assessment Wind ow by Pathogen 

Pathogen Ff 
No. Cures/Tota\(%) 

Citrobacter diversus 
Enterobacter 
Enterobacter aerogenes 
Enterobacter cloacae 
Enterococcus faecalis 
Enterococcus group D 
Escherichia coli 
Klebsie//a 
Klebsielia ozaenae 
Klebsie//a pneumoniae 
Proteus mirabilis 

l/l (100) 
011 (0) 
1/2 (50) 
010 (-) 
111 (100) 
1/1 (100) 
\881220 (86) 
010 (-) 
Ill (100) 
8/11 (73) 
6/10 (60) 
010 (-) 
9/13 (69) 

Pseudomonas aeruginosa 
Staphylococcus saprophyticus 
Streptococcus group D I /2 (50) 

Total 217/263(83) 

NF 
No. Cures/Total (%) 

111 (100) 
010 (-) 
3/6 (50) . 

2/2 (100) 
1/2 (50) 
010 (-) 
145/186 (78) 
l /1 ( 100) 
010 (-) 
10/13 (77) 
6/14 (43) 
Of 1 (0) 
10/12 (83) 
010 (-) 
179/238 (75) 

Note: More than one pathogen may have been isolated from oue patient. Therefore, the 
number of pathogens may exceed the number of patients. • · 
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Bacteriologi;;al cure rates at each evaluation window are showll in TABLE 10. 

TABLElO 
Bacteriological Evaluations --Study MON-US-03 

FT 
No. (3) 
(N =260) 

Days 5-11 (Primary Assessment Window for FT) 
Cure 215 (83) 

Failure 45 (17) 

Days 11-17 (Primary Assessment Window for NF) 
Cure 200 (77) 

Failure 

After Day 17 * 
Cure 

60 (23) 

181 (70) 

NF 
No.(%) 
(N=237) 

209 (88)b 

28 (12) 

175 (76) 

58 (24) 

155 (65) 

Failure 79 (30) . ··...:·.- - - 82 (35) 

* Eradication with respect to the original pathogen only 
Two FT treated patients that were considered cures had exactly Hf CFU/mL of the 
original pathogen present [one at the after Day 17 visit--patient and one at the­
Day 5-11 visit--patient One NF treated patient had exactly Hf CFU/mL of 
the original patl1oger. present at Day 5-11 visit--patient 
b Patients may still be receiving NF at this visit. The Day 11-17 visit is the primary 
eff!cacy visit for NF treated p~tients. 

Recurrence and new infections were also assessed. Recurrence was assessed after 
documentation of a bacteriological cure. New infection could occur any time post 
thera!)y. Recurrence was not possible in 45 of the fosfomycin patients and in 58 of the 
nitrofurantoin patients due to their bacteri:ilogical failure at the primary evaluation 
visit. Of the remaining patients (843) of Fr patients and 1531179 of the NF 
patients had no recurrence. As for new infections 239/260 (92 % ) of the FT patients 
and 2 I 8/231 (94 %) of NF patients had no new infections. TABLE 11 shows these 
results. 
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TABLE II 
Bacteriological Evaluations of Recurrence and New Infection (Study MON-US-03) 

Recurrence 
No 

Yes 

Not Evaluable 

New Infection 
No 

Yes 

l''ot Evaluable 

Ff 
No.(%) 
(N =260) 

180 (84) 

35 (16) 

45 

239 (92) 

21 (8) 

0 

NF 
No. (3) 
(N =237) 

153 (86) 

26 (15) 

58 

218 (94) 

13 (6) 

6 

The outcome at-!he final visit was also examined. A patient was a failure is they were 
not cured or developed a new infection or had a recurrence of the original pathogen. 
Patients who required additional antibiotic therapy for UTI were also failures. These 
result' are shown in TABLE 12. 

TABLE12 
Bacteriological Evaluations of Cure and Failure--At last Visit (Study MON-US-03) 

Outcome At Final Visit 

CURE 
FAILURE 

Ff 
No. (3) 

(N =260) 
170 (65) 
90 (35) 

NF 
No.(%) 

(N =237) 
147 (62) 
90 (38) 

These data show that as far as bacteriological cure the two antibiotics are about equal 
against uncomplicated UT! in female patients. 
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TABLE 13 compares the fosfomycin bacteriological cure rates for each pathogen in the 
three studies. 

MON-US-01--Multicenter, randomized, double-blind, double-dummy comparison of 
fosfomycin as a single 3 gram dose vs ciprotloxacin 250 mg tablet twice a 
day for seven days. 

MON-US-02--Multicenter, randomized, double-blind, double-dummy comparison of 
fosfomy~in as a single 3 gram dose vs trimethoprim/sulfamethoxazole 
J60mg/SOO mg tablet twice a day for ten days. 

TABLE 13 
Bacteriological Cure Rate in the Primary Assessment Winuow by Pathogen 

Pat11ogen Study MON-US-01 
No. Curesrrotal ( % ) 

Study MON-US-02 
No. Cures/Total\%) 

Study MON-US-03 
No. Curesrfotai (3} 

Cirrohac1er dh·ersus 212 (100) I/I (IGO) 111 (IOOJ 
(~itrobacter freundii 111 (100) 212 (I()()) 

Enttrobacter I/I (100) Oil (0) 
Enterobac1er aerogenes 213 (67) 2.'\ \67) 1/2 (50) 
En1erobacter cloacae I/I (100) 212 (100) 
Enrerococcus faeca/is 515 ( 100) 314 (75) Ill (iOO) 
Enterococcus group D 3/4 (75) 516 (83) I/I (100) 
Eschenchia coli 194/227 (85) 200/229 (87) 188/220 (85) 
Klebsiella 213 (67) l /3 (33) 
Klebsiella o:aenae 111 (100) 
Klebs1ella pr.eunioniae 9/13 (69) 6/9 (67) 8/11 (73) . ' 
Proteus 1/2 (50) 
Prr,feus mirabi/iJ 6/8 (75) 11/ll (100) 6/10(60) 
S1.::: .. 1!1y,'ococcus saprophyticus 5/8 (63) 3/5 (60) 9/13 (69) 
Strt•ptococcus group D 111 (100) 2/2 ( 100) I/I (100) 

.Iota! 232/279 (83) 239/278 (86) 217 /263 (83) 

The eradication rates are about equal in each of the three studies. 

In the three studies the eradication rates for the most frc4uent pathogens were as 
follow: 

Escherichia coli 
K/ebsie//a pneumoniae 
Proleus mirabilis 
Swphvlococcus saprophy1icus 
All patliogcns 

582/656 (893) 
23/33 (703) 
23/29 (79%) 
17/26 (65%) 
688/819 (84%) 
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(III) AMENDMEl'iT-30-JUL-96 

The MICROBIOLOGY section of the package insert should read as follows: 

Fosfomycin (the active component of fosfomycin tromethamine) has in vitro activity 
against a broad range of gram-positive a11d gram-negative aerob1.: bacteria which are 
associated with uncomplicatf'd urinary tract infections. Fosfomycin is bactericidal in 
urine at therapeutic doses. The bactericidal action of fosfomycin is due to its 
inactivation of the enzyme enolpyruvyl transferase, chereby irreversibly blocking the 
condensation of uridine diphosphate-N-acetylglucosamine with p-enolpyruvate, one of 
the first steps in bacterial cell wall synthesis. It also reduces adherence of bacteria to 
ureopithelial cells. 

There is generally no cross-resistance between fosfomycin and other classes of 
antibacterial agents such as beta-lactams or amincglycosides. 

Fosfomycin has been shown to be active against most strams of the following 
microorganisms both in vitro and in clinical infections as described in the 
INDICATIONS AND USAGE section: 



------
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REFERENCES 

I. National Committee for Clinical Laboratory Standards, Methods for Dilution 
Antimicrobial Susceptibility Tetts for Bacteria that Grow Aembically--Third 
Edition; Approved Standard NCCLS Document 
M7-A3, Vol. 13, No. 25 NCCLS. Villanova, PA, December, 1993. 

2. National Committee for Clinical Laboratory Standards, Performance Standard 
for Antimicrobial Disk Susceptibility Tests--Fifth Edition; Approved Standard 
NCCLS Document M2-A5, Voi. 13, No. 24 NCCLS. Villanova, PA. 
December, 1993. 

This revision of the microbiol0,;y se~ ~ion varies from that submitted by the spon~or in 
their amendment dated July 30, 1996 in the follo'.ving places: 

in the first paragc~rh the sponsor states. 

This has been altered to read, 
Although this mode of action may be unique 

at the present time, other drugs with a similar mode of action could be approved and 
this statement woald·then·be false and would require a change. 

The statement 
has hcen changed to read 

The headings for the two lists of organisms have been altered to wording that was 
standardized in-lhe January 26. 1993 letter to ALL NOA HOLDERS. 

The statement 
has been added a ft er 
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The positioll.5 of the dilution and diffusion teclmiques subsection of the susceptibility 
tests section have been changed ~c that the dilution techniquc:s subsection is first under 
the 3U$ceptibility te;;L~ which is now our Division's standardized format. Th'-' wording 
of these sectioll.5 has also bei:n altered to our now standardized format. The wording 

have been added to the dilution techniques 
subsection m indicate that this method should not be used due to the problems 
encountered when quality comrol limits were being tested. 

The definition of ' has been altered to indicate what this truly means for 
this drug which is that this category is a buffer zone and that the result shc'.l!d (y; 

considered equivocal. The sponsor has added the statement 

Since this drug is only for urinary tract infections and the 
indication was granted because the drug concemrates in the urme, the intermediate 
category does not imply clinical applicability in body sites where the drug is 
concentrated. In this case this category is only a buffer zone which tends to indicate 
that the drug may or may nol work. it does not mean that if higher doses are used or the 
drug is more concentrated in some fluid than it is normally in hlood that it mi~ht work. 

Couclusjous and Recommendati.Jos 

From the microbiological viewpoint the drug should be approved with a micnibiology 
section of rhe package insen written as stated above. 
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HFD-5201Div1sion File 
llFD-520/MOISorcth 
llFD-520/Pharml Joshi 
H FD-520/Chcm/Tnnpcr 
l IFD-520/CS< )/J >ehdlas 
I ffD-520!MICR< >!Dionne 

f J;; (/ . '11)/.#>v>if 
Peter A. Dionne 
Review Mic·ohiolo!!isl 

Concurrence Only: 
lll'D-520/DepDir/LGavrilovich 
l!FD-520/G LM ic rol A TSheldon 
S..{"2' l'U.,,·,1,11111y1rr. ,r.lc;-"l"' 

~ dfi,,(~,-,_ 

,/ 
' 

' . . ' ' I 



-------



NOA 50-717 

Fosfomycin trometr.amine Sachet, 3 gm 
MONUROL™ 

Sponsor. Zarnbon Corporation 
East Rutherford, NJ 07073 

Submission Type: Amendment 
Revised Final Product Label 

Jj(,l:C,/tl.· flft 

DEC I 8 1996 

Submission Date: June 28, 1996 
July 30, 1 &96 

Reviewer. F. Pelsor 

CLINICAL PHARMACOLOGY/BIOPHARMACEUTICS REVIEW 

BACKGROUND: 

The purpose of this submission is to respond to the Agency letter to the sponsor dated 
September 20, 1995. The letter informed the sponsor that the application was not approvable. 

) The letter contained 1 O comments regarding the Biopharmaceutics Section of the NOA. In 
addition. the letter requested one Phase IV study to document the er.eel of calcium salts on 
the bioavailability of fos'omycin. 

) 

Two comments requested the sponsor 10 fully document the disposkion of fosfomycin foll<>YMo 
oral administration of fosfomycin trorNthamine by a combination of In WA:> and In vitro methods. 
Four comments requested the spo• .;or to provide further cJalification for the phannacoklnetlcs data 
analyses. Two comments Clticizr.d analytical methodology repor1s. One comment requested 
further evalualior. or dose adjuSlment for patJents with renal ilsufflciency and one comment 
suggested an association betwclen the amount of e>«:ipient (sucrose) and the frequency of the 
adverse reaelion, diarrhea. 

The submission induded a revised proposal for final product labeling. 

COMMENTS: 

1. The sponsor conducted two in vitro studies to evaluate the stability of fosfomycin at pH 1.2, 
4.5, 6.5 and 7.5. The results showed that fosfomycin trometamol drug substance is not stable 
at pH 1.2. At this pH, the glycol derivative was the major degradation product, accompanied 
by less thar Yo of 1-hydroxy-2-trometamoylory-n-propyl fosfonic acid (Z1282DA) (See 
Attachments. Figures 2). Fosfomycin is stable at pH 4.5, 6.5 and 7.5 where glycol formation is 
negligible (See Attachments. Figures 3-5). 

Since fosfomycin degrndes at pH 1.2. the sponsor expects Iha! in the human stomach some 
degradation of fosfomycin takes place The sponsor noted that about % of the oral dose of 



) 

fosfomycin tromethamine was recovered as fof'omycin during human bioavailabi:;ty studies. 
In contrast. the pH of rat stomach is about . al which pH, fosfomycin is stable and about 

% of the oral dose was recovered as fosfomycin:·" ..... ,. •->.,\,.\; --~ ·' ·· •c- • ··· · · • 

In any event, the sponsor stated that they are synthesizing 1•c-fosfomycin. They will use the 
radiolabeled material to do additional ADME studies in rats and mice, as well as humans. 

2. The sponsor provided a lengthy analysis to compare fosfomycin pharmacokinetic;; 
parameters estimated by compartmental methods and non..compartmental methods 

3. The sponsor noted corrections to the analytical methodology reports. 

4. Since MONUROL therapy is a single dose, there is no concern about the accumulation of 
plasma concentrations in patients with r-Jnal insufficiency. Rather, the concern is whether the 
3 gm dose is adequate to treat urinary tract infections in patients with renal insufficiency. 

The sponsor reported that although urinary excretion ;;if fosfomycin decreased as the degree 
of renal failure increased. urinary concentrations of fosfomycin remained greater than 100 
µg/mL for sufficient time to be effective. 

5. The sponsor noted that they did not find a dose-response relationship between oral 
fcsfomycin tromethamine and dia:rhea. The sponsor further noted that ttie incidence of 
diarrhea following iv administration (iv formulation did not contain sucrose) was comparable, 
therefore. it is unlikely that there is any substantial correlation between sucrose and diarrhea 

6. The sponsor stated that they are willing to commit to conduct a pharmacokinelics drug-drug 
interaction study of calcium containing antacids and fosfomycin in Phase JV. 

7. The proposed final product label should be revised to include the following information. 
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The label comments were faxed to the sponsor on December 1 O • 1996 and discussed briefly 
curing a meeting between FDA and the sponsor on December 12, 1996. During the meeting, 
the sponsor indicated that they will arrange for a telecon to discuss our proposed revision in 
more detail. 

RECOMMENDATIONS: 

The information submitted by the sponsor {letter dated: June 28, 1996) is acceptable. The 
Office of Clinical Pharmacology and Biopharmace.utics looks forward to rev;ewing the results 
of the 14C-fosfomycin mass balance study in humans and the pharmacokinetics drug-drug 
interaction study of calcium containing antacids and fosfomycin, when they are s•Jbmitted to 
the Agency. The proposed MONUROL label should include our comments 

~ /!. /!,k,,__,, /?-/t&/9r.. 
Francis R. Pelsor, Phann. D. 

Division of Pharmaceutical Evaluation Ill 

FT lnitialPd by NFleischer, Ph.D.~ 1 2.,j !O ( '> t> 

-:Fi~~ .... , ~'-'Aw':?f, 

CC: 
ND 50-717 u.ig. 
HFD-5 O {Soreth, Duvall-Miller) 

~;.s-81€JF(ellarenGe Bofi;'f'Kl::t4 138 31) 
D-880 (DPElll, Pelsor) 

HFD-3"0 (Viswanatha!)) 
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BIOPHARMACEUTICS REVIEW 
NDA 50-7I7 

SYNOPSIS 

Fosfomycin Tromethamine is a synthetic broad spl!ctrum antibacterial agent, adnWnistered 
orally, intended for single dose therapy in the treatment of uncomplicated urinary tract infection 
for women. The recommended dosage for adults and children over 12 years is one sachet 
containing 5 .631 grams of fosfomy.:in trometharnine (equivalent to 3 grams of fosfomyci.n\. The 
contents ofa single-dose sachet should be dissolved in 3 to 4 ounces of tap water and be taken 
orally. 

This submission consists of eighteen human pharrnacokinetic studies of which three are 
pivotal studies. Others are supportive studies. These studies evaluated the bioavailability of 
fosfomycin, food effect, gender effect, age effect, PK of patients with impairment of renal 
function, PK of pregnant women, drug interaction (co-administrated with cimetidine or meto­
clopramide) and tissue concentrations. The summar; of these PK studies is shown in table I. 

RECOMMENDATION: 

I. The Pharmacokinetics and Biopharmaceutics s~ction of the submission is acceJ'!!!ble"fo the 
Division ofBiopharmaceutics provided the comments(!) to (6) on pages 10-11 to the firm is 
adequately addressed. 

2. More information is needed to determine the dose adjustment for renal impaired patients (see 
comment (2) on page 11 ). 
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COMMENTS (need not to be sent to the sponsoz:): - ••• 
(l) In Study Report #15, pb.armacokinetics of Monurol was study in healthy subjec~. elc;lerly 

subjects and subjects with impaired renal function. According to their creatinine clearances 
(mean values of 54, 16 and 7ml/min, the subjects with renal function impairment w.cre 
divided to groups I, II and Ill The mean Cmax values (26.02, 35.66 and 27.44 µg/mL) after 
25 mg/kg oral administration of FT to patients in group I, II and III are comparable to that of 
healthy volunteers after 50 mg/kg oral dose of FT (26,8 µr/mL, study report #4) and that 
after 3 g oral dose (26.l µg/mL, study report#!). The AUC values (388.5, l266.8'and 
2108.6 µg.h/mL) for group I, II and III are 2, 7 and 11 times of that ofheathy volunteers after 
50 mg/kg oral administration of FT (181.5 µg.h/mL, study #4) and that after 3 g dose (184 
µg.h/mL, study #I). No safety data were reported in this study for these Crnax and AUC 
values. Furthermore, the mean dose used in this study for each group ranged from 1.667 to 
2,032 g which is lower than the recommended dose (3 g) for the treatment. If the same dose 
(3 g) is given to patients with normal renal function and with renal impairment, both Cmax 
and AUC values could be much higher than the Cmax and AUC ranges studied. Then, the 
safety at this dosing level may becorne an issue. On the other hand, in order to have an 
effective therapy, urinary concentration of the drug has to be higher than the~- l'iilhis 
study, the author only mentioned that urinary concentrations of FT remained effective during 
48 hours for the subjects with mean creatinine clearance of 7 ml/rr.in (> l 00 µg). The urinary 
concentratioll!' were not, reported for any group studied. If urinary concentration c:in not be 
maintained above MIC, dosage of FT should be adjusted when safety permits. 

COMMENTS (need to be sent to the sponsor): 

(I) In study report #I, the total recovery (urine and feces) after a single 3 g dose was % 
following intravenous dose and % and % respectively following oral administration 
under fasting and fed conditions, There was no discussion of where the rest of the drug went, 
especially for those following oral administration which accounted for % of the dose, 

10 
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This question was raised in the 45 day meeting. Tue sponsor's response on December 15, . 
1994 is not satisfactory. Tue evidence of lack of metabolites they provided is that ''an 4°' ~ ·~:..:~:.:. 
examination of the chromatograms generated from the urine and fecal samples after oral and_:.::;" 
1.V. administration offosfon:ycin from study R/3700/\lOO~ (Study Report #I}Iev~ed no. •"'" . 
peaks other than fosfomycin indicating that fosfomycin is probably not metabolized". 1liis . ~ .. , · 
observation can only support that only fosfomycin has absorption under this condition'; but '.!'.:;~~;:;,. : •.. ·, r~ ·' 
can not rule out the existence of other metabolites. · · · · ·" ',.:·'~:·•.' :., :"- · 

The sponsor also proposed that since fosfomycin was a strong acid, ionization offosfomycin':}· · 
was likely in the milieu of the intestinal tract. Tuey believe in the ionized state fosfomycin is"" 
likely to be reactive leading to its degradation.· This statement needs to be supported by ., 
experimental data. · '~ :. •· 

Ideally, clearest information for the Yo loss of the drug can be obtained by conducting an in 
vivo mass balance study. In any event, consideriilg-ihe WIStable characteristics' o' th'e 
compound and potential penetration problem caused by the compound breaking.down to 
sl'llaller molecules, the following in vitro experiments are suggested to more fully 
characterize the profile of fosfomycin in gastrointestinal milieu. 

I. Provide a pH stability profile with kinetic rate constants for degradation of fosfomycin 
dissolved at 37°C in buffer solutions pH 1.2, 4.5, 6.5, 7.5. Also for these solutions 
provide the rate constants and assay values for the 4 degradation products: glyeolic 
derivative; l-hydroxy-2-trometarnoyloxy-n-propyl fosfonic acid; tromethamine fosfate 
ester; and trornetarnoyloxy fosfomycin dimer. Perform the study in each buffer solution 
up to 12 hour.;. 

2. Simulate gastric passage by adjustment of a solution of the drug substance to be pH 1.2 
for 2 hours, then subsequently at pH 4.5 for 2 hour.;, pH 6.5 for 2 hour.;, and pH 7.5 for 2 
hour.;. Assay and evaluate, as above, the degradation of the drug substance at each test 
station in the experiment. 

(2) In the proposed labeling, the sponsor indicates that dosage adjustment is not necessary for 
renal impaired patients. This is not well supported by the study submitted (Study Report 
Ii 15). Tue sponsor should provide more data to determine if dosage adjus\rnent is necessary 
in patients with renal impairment, including the safety data and urinary concentration data at 
3 g dose to uremic patients. 

(3) Since fosfomycin calcium salt has a low bioavailability, the co-administration of antacid, 
especially those contairming calci1un salts, may reduce the bioavailability of the Monurol. 
Therefore, the sponsor is requested to conduct a PK drug-drug interaction study of antacids 
and fosfomycin in phase IV. 

(4) The amount of sucrose is fairly large in the dosage form. There might be a corelation 
between the amount of sucrose used and one of the adverse reaction, diarrhea. 

II 

·~-=·~:. 
- .. ' 
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- .... 
1be spollS<"r did not mention the value of A, used to calculate A_. Since A, val~~ ob,!ained · 
from non-compartmental analysis is different from the one obtained from compartmental · 
analysis, the use of wrong A, will produce a wrong A,,... Therefore, it may be more pJoper to 
use urine recovery from 0 to 84 hours rather :han A,,... Eighty four hours cover more than 14 
half-lives. The urine recovery values from 0 - 84 hours are 37.6 for fast condition a.'!d 36.1 
for fed condition. 

• 
(7) The model used in Study Report #2 for oral data fitting is one compartmental model with 

first order absorption. The fitting is poor. Acco.-ding to s!udy #I and I.V. data in this study, 
the disp.:;sition of fosfomycin is described by two compartmental model. Therefore, the one 
compartmt:ntal model used iu this study is not proper. The Az value obtained from the one 
compartmental fitting may not reflect the terminal elimination rate. Thus, the absolute 
bioavailability values calculated based on A, values :night not be accurate. Urine recovery 
data may be a better measurement of the bioavaiiability than the AUC values calculated from 
wrong A, values. The sponsor ~hould be aware of the misuse of the PK model. ..... -·-'· 

(8) Some of the a;;say validation data and assay results for study #2 were documented under 
study #3 which caused confusion in the review process. , .. · · · · · 

, <D--~ ?/11-l/f' 
Dan Wang, Ph.IP 

Phannacokinetics Evaluation Branch II 

Biophann Day Jyly 6. 1995, A<tendees: T. Ludden, H. Malinow~ki, N. Fleischer, ML. Chen, P. 
Hepp, A. Hussain, F. Pelsor, D. Wang, J Timper (HFD-520) 

FT initialed by F. Pelsor, Pharm.D ~~ 
cc: NDA 50-717 original.mfD~520(Clinical, Dillon-Parker), HFD-427(ML. Chen, Pelsor), 
Chron, Drug, Reviewer, HFD-19(FOJ), llFD-340(Viswanathan) 
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Table I: Human Pharmacoki11~tics and Bioavailability Study Summary 

6.3 (A) SUMMARY OF STVDIES 

Slud) i l111\'rsd111orl Sl•dy Tillt Study Otsic• No. of A••l)'lit1I Rtt•llt ••d C'o11tl•tfoas 

~· I l...o<11io• S•bler11 rttrU11od/M11rts 
...-.-~ 

A. P-~1rn.1coiUnr1it ind Bio.1\'a•.t•bilitv S1•dltt la llt1lll11y \'ol••lttrt 

I !\ s1udy to characterize the smsk-.d<Kc 24 GClnpd and ,_ ,_,.,~.., .m •• •~ ,_., ~ l 
Phannacok1nctN:"8101v1il1b1l1ry of crOSSO\'tr for 12~. llM mtcrobiologicll administr1lion under f1stin1 conJ11KH1s anJ 30% 
fosfomycin fol\oo.rrling 1 Sing\c \ C:11m on' (as1t-d and serum. urine ind fn:cs followina or1I admin~1r11iun 'N1th fond fnnd 

I l>osc Admmis1ered Oral'>' 1s fosfom)':tn fc.'.t phases dccrnscd bolh ntc and txlcnt of ah~f'l•on fnllow1ng 
Tromcth1minc (~tonuroln.i) lo F1s1cd 1nd follo~d by ~ V. llt'fminlstfllklft or JI or l·Na, ct\'Cr 90"!. of 
Fed Voh::\tttn or ln1r1vcnously as 1hc 1 v ph•sc ' rosrOl'l\)O::U\ ti (11.Cfekd {tM!ly IAd kss lhln 0 l '% 

D1sod1um S•h to Fasted Vol•·n1tcrs healthy I ncrdcl in 1hc rcccs \lp:"1 oral aJn11n1s1r11Hm. the 
volunlttu U!inlry tc:cOVCf)' nr rosromycin \\a\C 11% and 17% 

respcctiwty followin1 riastcd and h:d cond1IK•llS feral 
cxc:rchon or rnsf°"1)'C1n fnflo,\1n1 <t1al ldn11n1!ltrahon 
was 11% and 19% rnfl(Cti\·cly fi)fkn,mg fa\ICd anJ fed 
condilions 

i=ollowing f.V adn1ir.islraltnn. lhcf1: "'llS a Sln!ISllC:llly 
s1gni(tcanl but not clinicalt)- rck,,.anl J1l1c1cn(C bc1wccn 
rcmak ind male suhjn-1' for 1hc= hall·lilC or chn11nat1un 
Ind va\unlC nf dKIUhutw:1n II slcaJy SIJIC All other 
pharmacnlr.inclic paranirtl"f' ''ere "m1il'll m hotl'I 
gcnckn 

I. l'nm111riS1m ctf scuin1 ,;HKcnrrnrJ.n J:111. u11.1ary .. """"'" •nd kcol m•<'••• ''"'~nJ rh'"'"'"''""" . p1r1mctas fl\l ll'·anJ ( '_.1 lrocn ;c·1nrJ 1is"'Y and 

' ' • mtcrntnn'o1k.2l a'""Y indtcalcd 11 I r~uh~ r,~.,,, huth ' 
: l'sa"~ l\Cfr "mil:u 

., 
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Table.I: Human Pharmacokinetics and Bioavailability Study Summary (continued) 

hn ttlli•torl 
Location 

S111dy Tille 

(os(omycm Pf11tm1eolins11Cs ind 
8mv11l1b1hry or Fosfomycin Trointlamot 
1ft .. ·1 Oral Adm1n1sl,.IKN'I 

Urinary RsCOVSr) of r v1fon1yc1n 1ne1 
Tiling F()jfomycin Trometamol tMonurol) 
Dy Mouth 1n Elderly SubJ«ll 

Compar11ive P1u.rrnacok.instK:s or 
Fo,romyc1n TfOmC'l1mol, Sochum 
Fosfomycin Ind Cakium fosfomyc1n in 
Jlumans 

Tromdamol·fosfomytin tMonu11I) 
Oi01v1il1b1liry and Food-Drua ln1cr1c1tua 

Rtlal1\'C 8iOIY1ilabihty f f0jfomyc1n ind 
ofTromswnol After Ad1J11nislratton of 
SingJc DoK by Onil Roads or Fosfornyc1n 
Tromdamol 1n Faslina Cond1uons and 

S111dy Orsic• 

single-dose 
CtOSSO\'tf 

hc1l1hy 
volunltt.s 

I ""'"-d"" crosso~r 

hcallhy elderly 

Yclun1esrs 

l single-dcm 
CfOSSO\'Cf 

hcal1hy 
\'OlunlttrS 

single-dose 
Cf'OSSO\'Cf 

hc1hhy 
"olun1esrs 

!ing~-dosc 

crossnvcr 
hc1llhy 
volun1ccn 

IZ 

No. of 
S11biti"IS 

bF, flt..t 

I '2 
bf,6M 

I J 
JF, IOM 

10 
6f,4M 

I 
-6 
I ll, IM 

A•1lyllc1I 
~trt•od!Malri• 

hucrob-ologlcai/ 
~um. urine ind rcccs 

nucrobioloaical 
urine 

I 

m~robtc-\oaall 
K'f\ltn ind unne 

microbiok'&Kal/ 
K"turr :::d unns 

(ICJ¥S 
scrum and urine 

Nc111ll11nd ( ·or;chulon1 

fbc lbs:olulc hioav1d1h1h1v o( ,.,. \\IS }2% 

rosrom)<Jn k1nc1K:S WCJC '.tMJof O>-Cf lhc dost tinge 
1n1cd_ l'hc ntetn urm1ry recovery 1n:r lhc in111 ... cnuus 

administnt9on nf )& of rN1 WU• 92•ri.. lhc rncan 
urinary recovery tRcr the: ottl fidmm1!>lrt1K>n of lg r 
..... , lQ%. 

Follo\lwtna onl dosn of l a and J g in lhc elderly 
subjects •aed 75 yurt and over. there 1s a d1ffc!cni:: m 
1he 1moun1 of fosfomr.in reco~rsd 1n urine 1Juun11hr. 

lirst •nd last fr1ettons and the tnt1I rcrccnt rttO\l(f('J 
lbae is no c:ortd.llNM bc1~n c:1ea1uuM cl~11anc~. 
aac and total os«mt rccov· 

Absolute bim.Y1ilability or Ff wa'lo li% I t~fornycin 
kinelics were linear on:r the dose ransc tc>lcJ J)ouhl" 
the f-"T dose douhaed lhe AUC. lm(MoYcd 111c 11111 

eirlml of otal absotpt•nn C<Jfftf'llcc.I In c•kmm 
fMfom)'c:in (f-'C1). 1111( 1hc dose of Fl proJ111:cJ 
cbab&e the serum conccn1111ion of 1-'l'a 

With fnod Cma11. _.,, ~""'~ hy lh"• Al IC '~n 
rNu«d b)· 21% 1nJ 'fm111: ''"'"' pruil1'1f .. '11. ht11'"c\Cf. 

uriftaty concmtra:Cions 'WrC' uni} rcd~sd for lhe f ,r,1 

IWO hours and comp1111hlc [1itinf 1nd fod alkr 2 huun 
i~M:11tr.11h1l Fr an he aJn1in1, 1 .. -r .. -J w1thuu1 rcg.:uJ I<.> 
mc1ls '·" ' ' · · 

. , ,, . . . 
No s111i<11Ctlly sil:n1:ic:1n1 J1ITC'r,n..:c in any 1· f' ·.' 

rfl.rm.collnt1ic f'll;Jnte"b.:n. c-.:" C1n1J. \\hith \""' 
stalisliciilly lo"~ IHkkr fat ci,.;d,.H·n __ I lr1ntry:-,' ; 
conccntnhons or Fr \\ere ks! 1hcn 10% ill\ttt rcJ 1h:111 

J f•sliroa.•t 111 inln. ~Is inJR:il~n1.1ti.at F~.can,hc . .;;.. I , ·.', L asfmi?r!i1sm1rwitl11,froJ "*'·- ··r::.·_,· · \~·'!·. 
........... ;~..,....,.~ ........ ~ • .-J,,,:;.; ., :_ ... :·· .• ~~ . 

Aflsr a Meal 

..... ,~. 
.... :$-,..,. 
i. I~-, \, ~ ..... 
~. -r ~. 

·- ... 
• , fi4 . 

' ~- ..:.:.)t.h. 
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Table I: Human Pharmacokinetic5 and Bioavailabilily Study Summary (continued) 
I 

' Sl•dJ Tiflr 

Ptiarm.cok1ncliC'S or fos(om)"C1n anJ 
lnnuenc:c o(Cimrhchnc and 
Mclodopn1mlde on tM Ht01v11lab1h1y of 
f~(omycm Trorndamol 

Fosfom)Ctft Absorpcann F0Uowm1 Ori! 
rrcltmcnt "*Ith fl,,. by Z...tnboft 
F1mwcc1111c1 Sp A, Obstn-ltions 1n 
Hcahhy Volur.lttn 

z 1212 tFZ ~ll)A New f1>Sfom}"t:1n 
Dcrt\'111\'C w11h MIKh lmpro ... <d 
Bt0t\·11l1billt)' by Onl ROf.11.! 

Ph11macol1.1ncllc rrnf:k of Fosron1}\:ln 
Tromc:-11mol (Mo.1u11I) 

I 

' 

Sl•dy Or1l1• No. or 
S•blttls 

s 1nglc-dosc 9 
CfOSSO\ICf 9M 
he11!hy 
voluntecn 

single~ s 
sin,k 4F, IM 
uu1mcn1 
hc11thy 

"oh1n1ccn 

sangk-dosc • 
Cf01iSO\'Cf lf, JM 
healthy 

"oluntecn 

s1n1lc-dosc l 
ctMSO\l'Cf lM 
hc1l1hy 
\'Olunlccn 

sin ale-JOU' • 
crossover 4M 

healthy 

"olunlttr• 

Aa1lylk1I 
"-trt•odlMalrlt. 

mM::robM>k>&icall 
WulT'. and urine 

microbtok>1al/ 
s.crum and urlne 

nucrob~w:11J 
suum and ur111e 

CiC/M$ Jnd 

mterobtolna-=•!t 
scrum ind uunc: 

• 

Rn•ll1 ••d Co•rl••lo•• 

Cimcfadinc ta.cl no s11ni(1e1n1 entt1 nn 
fl'hannacokincha ur Fl when I'~ cuncunutan1Jy H 
Md \o'llllU A.UC dd '1M:tcnd M1f-bft .,,,t.cTI 
mctoelomamide was an.ca conconutand.,-

Awcnae FT C1n1x was ll 11J'ml.. .. AlK.'u ""'' 172 
'4& twlmL and uti&w) fttO\'Cry OtitCr ., hes .... ,, • .,.,,. 

Ralc 1nJ exleftl or 1bsl..:reion 1nJ uun1ry rcrn•cl) nr 
fosfomycin fram FT \VCfC J~ hrncs 1ha1 ul I l 'a Scrum 
kttlt o(fT mcre1scJ in ptorurtton in 1ncrc1!.111& Jose,, 
Urinwv rtta¥rft· WU oCdMc 

1 he lbsotvlc b•t<•illb1hty 11r 1-r "''s <1.&% \cru111 
lc\'cls of Fr 1f'PC9f k> 1ncrrasc k'ss 1h1n 1n rroportM.>n tu 

incrc•sina dMc l ltH\111) fC\:tl~'\- t.k."CtCI"« I\ ~r.c 

increases l>ata i1i llkllft'\1'5h:nl \"11h olhcr )lllJics 

' 

I_ 
f 

·._,. 

·~·· 
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Table I: Human Pharmacokinelics and Bioavailability Sludy Summarv (continued) 
I 

S111dy Tirk St•dy Drstc• No. or A••l)'lkal Rrs•lll >ad (·G1rl•1io11 
S•birtts "tr1•odl"-l11ri1 

---

It ~15: ....... n;,, U•dW·, I• P-•fllllo• 11 l1crrasc4 Rhk 

II Urinary Trac:1 lni«hM11n rrcananc) s1n1k-dost • mM:robK>k'Jteall rla1ma ,nd Ullfllll')' CorlCCft1lll1nns of 1-r fofl.1"1n& I 
Monuul Smak-DoK T 1n1mcnt "Vtllu1 frOS!>O"CI 4f plilml and Uftn( sin&~ l& dcKc wcrt C{\ftlJ'9nhk Jurmg anJ alkr 
Tr1d1tion1I Thtflpy prcgn1nl rwran-ncy ........ 

1 l r rorMu.moJ Sall or Fosfom)..:in ( Monuril I 1inglt·doK ll m..:robK>loJall Fl" h11f-h(c (lrf"l'Ok 2 hr) WtS cornrar1hlc tu 1h11 '" 

rrcl1minary Phlrrnacol1ntlK'. and Cl1ntc1I raralkl 1r. ~6t..1 kfU"1 Ind 11rine tduhs Cnui• and l\llC ""°''dose !'lfCtpJt1ion1I 111 1h.: 
f .. ptrttner 1n 1hc 1 rr•rmtnl o( Uun.mry ch1ktrcn dnsc r•nsc tested l 0 5 tu 2 f.) • IW('l I of.-, rC\1\'Kkd 
T 11Kt ln(rctk.lllS 1n Ch1ld1cn 

T 
scrum •nd urmary k\'cl"' con1rar•bk 10 J a uf FI 1n 
..i ... 

I) Pharm.:olundlCS sn Ch11dn:n or a New unak4'osc 6 <iCJMS rr WU more btt1ew•1labk lhan I ("1 ( i\I JC ..... , 2-f<ilJ 
Fosfomycin Dcn\'111\'t 'lllltth lmpt"n\'td CfOSSO\"Cf fllasm1 ind urw.:: lftllCf Ind (.'mu "-a." l ~ lml(S h1gl\<r) l irtn~I)' 
0101v11:1t:.,J1ry CMCCIUraOon wt'l tuahcf Y.Slh Fl 

" C>ral 0101\'11l•b1ldy or Z 1212 1n rkkrly 11n1lr~c 6 GCIMS MC"an ("rn.11. and Al)(.' u( 1·1 ~ "ll1ghtl-,o t1.1,l\c1 th.ari. 

r1i.cn1s smglr SF. IM pl1sma 1nJ urine Yllun ~ "'1>1Mr ~1uJ1e:1 1n ht•hhy "oluntttrs 
trc•ln.cn1 
.;;kkrly ·-

! ~ <.:ompatllt\C rharm.cnlunc:ttcs o( smgk-dnse ~ huhhy m.aobiolog1eaV lli111eva1llhthl}' or Fl" lft tk-<1hb) ~hmt-."t!JS wa'- grC'1tcr 
~0j(omyc1n rroffttll"'°' \C'ISUS C:1k1um cros~vrr m wolunlttrs seruru ind urine lhan rca n· •1s ~"I "'di a~o1t...-.J based U(ll>ft 

i"Mifnmyttn • EkkYt) Svb)tct1 Md t.c1hhy lM, urinary tt'CO\'ft) and rcaal ck1u1ift:c:'s '""'" lo .... cr in 

l :11rmK f1t1Cftlt I wulunlttrs I healthy dJcrly suhjcci' compircJ 111 piun1 \oulunled' fill huth 
ra11lkl m ekkrty .4f .4~1 • Jnig.s In Ufntl~ ra1-=111'1i, ( llU"I t'" h1Jh.:1 '1111111\ lnng~r 
elderly and "'l) chrunte • Im••. halr-hrc ".''.\ lun~r ;anJ u'h.iry d1111111.ihun 

I chrotnc u:nal 1cn1I 
, 

' dttrc1-.cd tt1r.:l.hon111tk.:ft"C1111.:n1l 1tnp<11•nKnl 
1mpurcJ 1mpaunl(nl 
pollhrh\1. r-1w:n1s 

u: 11"-1 

.r 

I 
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. , 
l•l'f'tli&•lorl Sl•d)' Title S1111d, Df'tlt• No. or Aaal~tkt.I R >t•l11 a•d <'••tl•lioat 

LM1«ie• S•bl~c11 Mr1i.oc1tM1tri1 

Rtn1I, Plasm11.: 1nJ Urinal')' s1ngk.Josc 4S mtttoblolot,'."al FT produced h1pt:r rl••l'N ind unne conccntr~uons 1s 
Conctntr1hOflS or fosfomycin ARtr In par.Ucl ISF, 7M ind GCIMS \\' ~11 as ht&hcr conctntr1uun in kidney lissut lhan re. 
Or1I S1nak Dou or Tromt:lunol DI Caktc ratKnts I If, 12M r41im1, urine and llrin.ary conccntralions f0Unwin1 Fr '"ere J limn; 
Fosfomvc1n hsSue .. .._,,,than lhok mnduccd mt FC1 

S1udy of Fosfomycir. Tromctamol K•l)tltcs single-dose II microbiological/ The rusromycin conccTUfllinn aflcr· ,~r WIS 21 7 1i&1ntl. 
for lhc Pufl>O....C. of E\'alua1mg tht single 2F,9M \Cfllm, urirtc and if lhc 1cn1m. 11 ~ µaJnd. in the pr~••lc, 9 I J•&fml. 1n 

Conc:cnirllKMIS oflhis A.n11bKkr1.1J A1cnt 1rr11mcn1 1iuue ti)C pcric;ystium ud 11,,1/ml. 1n seminal \'CStclc 
an V11tous Human Tatsuc pa1Knts - ,. 

' 
Fosfomyc1n Serum and Proslatic: Tissue single-dose 24 mocrob;.tog"41u 1 he fosfumycin c0nccn1r11inns i~. 1hc scrum and 

ConcmtB'~ f°"°wma tM ponlkl 24M serum, urine and pfOSllltc liuue 11kr fT wtrc 7 tirncs h1Jhcr 11 3 hn and 
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Table Aii-8 
TR/3700/0002 

lndividuJll uid Mean Pharmacolcinetic Results 
Tobi Recovery of Fosfomycin in Urine (0 to infinily) (mi:> 

Suhjc:ct Tic-..1A T-..tB I 
T~•tlncnt C 

(fasted) (po•tpnndilll) (intnnnow) 

-
-

- -
-

. -

--
- -

t - -
- ---

--- --, 

-~-~- - --
--

----- -·- --
~'lean 103 IOU I . ' 1705 . . 

SD 501 195 04 

•/.CV 35 " 15 
• !)UbJCCl "''~lhan:w lrom t 1c JtU<J1 . y 

-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-

N l'l"" sample for one or more collection iotcrvels prevented caic::u.l:.tioa of tolal amount c>0crctcd. 
- <>-----... 

~ ~ c ... : , .. 02486 6-
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If.@ FOREST LABOR\TORIES, INC. 
MONUROL"" (Fosfomycin Tromethamioc) 

Table 19 (continued) 

Technical Rrpon 
SIUd)· R/3700/0002 

Pai:e 74 or I IJ 

Summary of Fosfomycin Pbarmacokinetics Parameters' Obtained Using 
Non-Compartmental Analysis 

Treatment 
Parameter 

Fasted Postprandial l.V. - . ~ • v. (L) 136 (·-14.1)' 201 (54.6)' 16.5 (4.73) 
(32.4) (27.2) .. .(28. 1) 

Ae10_, 4 ~ 11 (mg) . 1128 (240) 1082( 195) 2687 (404) 
(21.3) (18.0) -(15.0) 

Ac1o-~ .. (mg) 1140 (238) 1118(201) 2688 (404) 
(20.9) (18.0) (15.0) 

Aeio.-•). r (mg) 530.6 (317.1) 565.6 (389.1) '1.34 (3.69) 
(59.8) (68.8) (275) 

'-• (u) (hr') 0.090 (0.125) 0.080 (0.107) 0.336 (0.253) 
(\j9) ( 134) (75) 

t.\. .i., (u) (hr) 16.6 (10.8) 23.2 (41.9) 3.1 (1.5) 
(65) (181) (48) 

CL (Uhr) 16.9 (3.46)' 20.4 (4.35)' 6.1 (t.0) 
(20.5) (21.3) (16.4) 

CL, (Uhr) 6.3 ( 1.7) 7.6 (2.2) i- ~~-(1.2) 
(27.0) (28.9) (21.8) 

'Data are presented as mean (± SD) values and the %CV is in parentheses below these values. 
•v •. calculated as V ,/F 
'Total Clearance calculated as CUF 

6· 00863 



( 

--- ••• 

APPENDIX 1 

( 

..... --· 



( Study Report Ill - A Study to Characterize the Pharmacokinetics/Bioavailability of 
Fosfomycin Following a Single 3 Gram Dose Administered Orally as Fosfomycin 
Tromethamine (MonuroPM) to Fasted and F"d Volunteers or Intravenously as the 
Disodium Salt to Fasted Volunteers. - -'-

SilJDY NO· R/3700/0002 VOL! IME· l .29-1.39 

INYESIIGAIOR: 

Qfilf.CIIYES: 

I. Evaluate effect of food on the rate and extent of absorption of fosfomycin after oral 
administration of a single dose of fosfomycin trornethamine (Monurol). . • 

2. Compare results obtained using a microbhlogic assay to results obtained using 
assay. 

3. Characterize pharrnacokinetics of fosfomycin following l.V. administration in both male and 
female subjects. 

( 4. Determine absolute bioavailability of fosfomycin following oral administration of 
fosfomycin tromethamine. 

FORMULATION: (1) MONUROL™ Sachets. ~.upp!ier: Zambon Group. Manufacture Site: 
Zarnbon Vicenza plant. Manufacturt> Date: 6/2C/91. Lot Number: 11608 (2) FOSFOCIN 
Injectable (fosfomycin disodium salt powder). Supplier: 
Manufacture Date: 11/92. Lot Number: 78. 

STUDY DESIGN: This was a single dose, single-center 1<1ndomized tv·o-way cros-r ~l) 
study followed by a single-dose period (IV) in 24 healthy (12 male and 12 female) subjects aged 
21 to 40 years. The study lasted for 3 weeks. For the first two weeks, subjects received on the 
same day of each weei\..one sachet of Monurol 5.631 g (equivalent to 3 g of fosfomycin) with 
180 mL of water either after a 10 hour overnight fast or immediately following a standardized 
high-fat breakfast. During the final visit (third week) ali subjects received 3 g of fosfomycin (as 
the disodium salt) intravenously. 

Blood samples following the oral treatment were drawn at 0, 0.25, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 
8.0, IO.O, 12.0, 16.0, 20.0, 24.0, 30.0 and 36.0 hours post-dose. Blood sample$ following 
intravenous dose were drawn at 0.0 (predose). 0.17, 0.25, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0, 8.0, 10.0, 
12.0, 16.0 and 20.0 hours post-dose. Urine samples were drawn at -2-0. 0 ·2, 2-4, 4-6, 6-8, 8- I 0, 
10-12, 12- 16, 16-24, 24-36, 36-48, 48-60, 60-72 and 77--84 hour intervals post-dose following 
the oral treatments and at-2-0, 0-2. 2-4. 4-6, 6-8, 8-10, 10-12, 12-15, 16-24, 2<'.-36 and 36-48 
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hour intervals post-dose following the intravenous administration. In addition fecal samples 
were collected at -36-0, 0-24, 24-48, 48-72 and 72-84 hour intervals following the oral 
treatments and at -24-0, 0-24 and 24-48 hour intervals post-dose following the intravenous 
administration. - --

Fosfomycin in serum. urine and feces were quantitated by (a) a microbiological assay using 
Proteus mirabilis ATCC 21100 as the test organism and (b) also by a assay. 

ASSAY: 

Serum, u•ine and feces concentrations obtained using assay were regr~ssed on the 
serum. urine and feces concentrations obtained using a microbiological a,say and ANOV A was 
performed on these regressions. PK parameters (AUC01 , AlJC0 _, C~,.) obtained from 
assay and the microbiological assay were compared to each other. 
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/ 
\ PK parameters derived from the serum, urine and feces concentrations from the 

assay were compared using proc GLM in SAS to evaluate the effect of food on the absorption of 
fosfomycin and to assess the absolute and relative bioavailability of fosfomycin. 

- ~--

RESULTS: 

Serum, urine and feces fosfomycin concentrations for each subject are tabulated for treatments I, 
2 and 3 in Tables I to 9. Mean serum, urine a.-id feces fosfomycin concentrations for each 
treatment are listed in Tables 10 to 12. Plots of mean fosfomycin concentrations in serum, urine 
and feces as a function oftime following each treatment are presented in Figures I to 4. Table 
13 and summarizes fosfomycin pharmacokinetics parameters obtained using non-compartmental 
analysis and compartmental analysis respectively. Comparisons of pharmacokinetic parameter 
for fasted and postprandial treatment are shown in Table 15. Mean fosfomycin serum and urine 
concentrations following a single 3 g 1.V. bolus dose an:. listed for male and female.sW>jc;cts in 
Tables 16 and 17. Plots of mean serum and urine fosfomycin co:icentrations as a function of 
time are male and female subjects are shown in Figure 5 and Figure 6 respectively. Co;njiarison 
of pharmacokinetic parameters following I. V. for male and female subjects are summarized in 
Table 18. 

Comparison of concentration data and pharmacokinetic parameters (AUC and Cmax) from 
assay and microbiological assay indicated that the results from both the assays .were 

similar. 

The absolute bioavailability offosfomycin following oral administration was 37% and 30% 
respectively under fasted and fed conditions. The relative bioavailability of fosfomycin after oral 
administration with food a~ compared to oral administration under fasting conditions was 81 %. 
Based on non-compartmental analysis, the mean half-life for elimination of fosfomycin was 2.7 
hours following 1.V. administration and 5.7 and 5.8 hours following oral-fasted and oral-fed 
treatments, respectively suggesting that continuing absorption may have contributed to the larger 
half-life following oral administration. The AUCo- following oral treatments was JJ4 µiJirlmL 
and 154 µg.hr/mL respectively after fasted an fed regimens. The Cmax was 26.1 µg/mL and 
15.4 µg/mL respectively after fasted an fed regimens. The corresponding Tmax following fasted 
and fed regimens was~. I hours and 4.0 hours respectively, suggesting that food decreased both 
the rate and extent of absorption. 

Over Yo offosfomycin is recovered in urine after l.V. administration. Following I.V. 
administration, fecal excretion of fosfomycin was insignificant. However, upon oral 
administration, the urinary recovery of fosfomycin from time 0 to infinity was % and Yo 
respectively following fasted and fed conditions and the percent recovery from .ime 0 to 84 
hours wa~ 'lo % respectively following fasted and fed regimens. Compared to I.V. 
administration, fecal excretion of fosfomycin following oral administration was significant, % 
and % respectively, following fasted and fed conditions. The total re~overy (urine and feces) 
afier a singlt: 3 g: dose wa, % following intravenous dose and % and % respectively 
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( following oral administration under fasting and !Cd conditions. 

There was a significant difference between female subjects and male subjects for the half-life of 
eliminaticn (3.08 hours and 2.31 hours re~pectively) and volume of distribution at-steady state 
( 19.5 L and i 2. 9 L respectively). The sponsor claimed that these differences are not clinically 
significant. Other pharmacokinetic parameters (AUC, Ae, CL and CLJ were similar. 

Following fasting or after food, the concentrations of fosfomycin in urine were maintained above 
the minimum inhibitory concentrations (MIC, 128 µg/ml) for at least 24 hours, indicating that 
fosfomycin can be given with or without food for the treatment oflower urinary tract infections. 
Con"entrations above the MIC are maintained for at least 84 hours for E. coli following oral 
administration regardless of food. 

CONCLUSIONS: •• 
I. assay is a precise and sensitive assay and can be used to reliably quantitate 

fosfomycin in biological matrices. 

2. The total recovef\· 1rine and feces) after a single 3 mg dose was % following intravenous 
dose and % anc % respectively following oral administration under fasting and fed 
conditions. 

3. Food reduced the rate of absorption. This can be indicated by delayed Tmax (2.1 vs. 4.0 
hours) and the difference between MRT for fasted treatment (8.2 hours) and postprandial 
treatment (9.9 hours). Based on serum data, the extent of absorption with food wa~ also 
reduced compared to that without food, •%vs. Yo). However, the difference in 
absorption extent is minimal from the urine recovery data ( % vs. %). 

4. Following fasting or after food, the concentrations of fosfomycin in urine after 48 hours were 
above the minimum inhibitory concentrations (MIC), indicating that fosfomyciQ.111111.be given 
with or without food for the treatment of lower urinary tract infections. Concentrations above 
the MIC are maintained for at least 84 hours for E. coli following oral administration 
regardless of food._ 

5. There was a significant difference between female subjects and male subjects for the half-life 
of elimination (3.08 hours and 2.31 hours respectively) and volume of distribution at steady 
state ( 19.5 Land 12.9 L respectively). The sponsor claimed that these differences are not 
ciinically significant. Other pharmacokinetic paran1eters (AUC, Ae, CL and CL.) were 
similar. A!I these rt>sults are based on I.V. study. 

17 



( 

( 

Study Report #2 - Fosfomycin Pharmacoki:iletics and Bioavailability Study of O;al 
Fosfomycin Trometamol with Intravenous Sodium Fosfomycin in Healthy Volunteers 

SIIJDY NO: MON-N-01 VOLUME: 1.40-l.4 i 

INYESIIGAIOR: 

OBJECTIVES: Io compare the oral bioavailability oftosfomycin tromethamine at doses of2, 3 
and 4 g with the disodium salt offosfomycin given intravenously at a 3 g dose 

FORM! JLAIION: Fosfomycin trometamol (lot 148A/F223) in sachets each of3.754 g 
corresponding to 2 g of fosfomycin acid. Fosfomycin.trometamol (lot I 48B/F223 ). i~sas;hets 
each of 5.63 lg correo>ponding to 3g offosfomycin acid. Fosfomycin trometamol (lot 148C/F223) 
in sachets each of7.508 g correspond;ng to 4 g offosfomycin acid. Fosfomycin disodium salt 
powder (lot 916/F20) in vials each containing I g of acid fosfomycin ar.ci 14.5 mEq of Na. 

STUDY DESIGN: This was a four-way cross-over study in twelve (12) healthy volunteers (6 
females and 6 males) with a mean age of26.5 years. The subjects have been randomly allocated 
into the sequences, according to the randomization list below: 

Balanced (Latin-Square) Cross-Over 

Sl!b.kru 
A 
B 
c 
D 

A 
B 
c 
D 

A 
B 
c 
D 

A""' Foslilrnycrn ·1 romctamol, 2 gas fos!Omycm acid 
n == t ,1\fomycm l ru~tamoL J g as '')sfomycin .1e1d 
C""" Fo~ftlm\'cm Tromt>!amol. 4 gas fosfomyc•n acid 

l2ruilS 
B c 
A D 
D B 
c A 

B c 
c D 
D A 
A B 

B c 
D A 
A D 
c B 

D"" I Dd11nncm D1sod1um. J ~ a.s fosfomycrn acid (l ~ a.s \'Ills of I g) 

D 
c 
A 
B 

D 
A 
B 
c 

D 
c 
B 
A 

-- -· 
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A wash-out period of I to 3 weeks was allowed between the treatment periods. 

""Fosfomycin di sodium salt (I 00 mg/mL in distilled water) was given intravenouslyover-5 
minutes; fosfomycin tromethamine at the doses of 2, 3 and 4 g was dissolved in I 00-125 mL of 
water and given orally. The same quantity of water was ingested after the intravenous dose. 

Following the intraver.ous adminisuation of fosfomycin sodium, blood sampl~s were drawn prior 
to the dose, I min after completion of the injection and at 0.25, 0.5, 1, 2, 3, 4, 6, 8, I 0 rrid 12 
hours after the dose. Following oral administration, blood samples were drawn at 0.5, 1, 2, 3, 4, 
6, 8, I 0 and 12 hours post-C:ose. Urine samples were collected at 0-2, 2-4, 4-6, 6-12, 12-24, 
24-36, 36-48, 48-60 and 60-72 hour intervals following oral and l.V. administrations. Feces was 
collected from 6 male volunteers I day before treatment and on d&ys I, 2, 3 and 4 of the study. 
Feces have been colleckd only from the male volunteer.; 1 day before treatment an.d.n day I, 2, 
3 and 4 of the stud/. 

The subjects were on a balanced food intake and only a limited amount of alcohol was allowed 
(i.e. I /2 beer/day). they have not been allowed to take solid foods overnight before each aose 
administration and for at least two hours after the drug administration and they have avoided 
strenuous physical activity during each test day. 

( A_SSA_Y: 

RESULTS: 

The individual scrum concentration values of fosfomycin for each treatment are shown in Tables 
I to 4. Mean valu~s for the 4 treatments are shown in lahlc 5. The experimental and modelled 
concentrations versus time curves are graphicall\' shown in lig. 1-5. The individt1al and mean 
PK parameters calculated for the 4 treatments '"c shown in Tahlcs 6 to I 0. The mean PK 

19 



( parameters for each treatmeni are shown in Table 11. The mean PK parameters divided by se~ 
2.re shown in Table 12. The individual and mean calculated hoavailabiiity factors are shown in 
Table 13. Individual and mean cumulative urinary recovery a•e shown in Tables 14 to 18. 
Individual and mean fecal excretion and recovery data for (j male volunteers are mi..ivm-in Tables 
19 to 22. 

( 

CONCLUSION: 

(I) Following inL'"llvenous administration, the mean peak fosfomycin plasma concentration was 
370.6 µg/mL. The mean half-life was 2.1 hours. A mean of92.7% of the dose was 
recovered unchanged in the urine with less than 0. 1 % of the dose recovered in the feces. 

(2) Following oral administration of 3 g FT, mean urinary concentrations of fosfomycin were 
334.3 µg/ml over 12-24 hours, 131.7 µg/ml over 24.-3C. hmrrs, and 90.9 µg/mL.otter,36-48 
hours. The mean urinary recovery was independent of dose and was 38%, 39% and 40% 
following oral administr:ition of 2, 3 and 4 g of fosfomycin trometharnine, respectively. The 
mean fecal recovery following 3 g oral dose of FT Wa!. 28.0%. The total recovery (urine and 
feces) after a single~ g oral dose was 71%. 

(3) The absolute bioavailability values were 35.6%, 32.8% and :J0.9% after 2, 3 and 4 g of FT 
oral dose. There is a significant difference ofbioavailability between dose. However, these 
calculated bioavailability values may not be correct since the kel value used in AUC0_ 

calculation may not be adequately determined. (See comment (5)) 

(4) Fosfomycin pharmacokinetics were linear over the dose ranc_;e teJted based on Cmax. 

( 5) Concentrations above the MIC are maintained for at least 72 hours for E coli following oral 
administration. 

(6) There is no evidence of differences related to the subjects'sex. However, for~ lUld 
Clearance the interaction between sex and line&· regression on oral doses is significant 
(p<0.05). 



( Study Report 113 - Urinary Recovery of Fosfomycin after Taking Fosfomycin Trometamol 
(Monurol) by Mouth iu Elderly Subjects 

STUDY NO: MOfoot-UK-11 Y.QLUME-:-1-41-1. 

INYESTIGATOR: 

QfilECTIYES: To determine the urinary recovery offosfomycin following the ingestion of 
fosfomycin trometarnol (Monurol) by elderly subjects. 

FQRMlil.ATION: Monarol <lot l 71/F223) in sachets containing the equivalent of2 g or 3 g of 
fosfomycin trometrunol 

••• 
STUDY DESIGN: This was a randomized, double-blind, cross-ov~r study in twelve ( 12) 
volunteers (7 male and 5 female) aged 75 years and over (mean age:: 78.6 years). 1 he study lasted 
for 3 weeks. For the first two weeks, subjects received on the same day of each week either 2 g 
or 3 g of Monurol with I 00 mL of water. On each occasion they had fasted overnight apart from 
drinking water. The final visit (third week) was for a safety check. Urine samples were collected 
at prcdose, 0-4, 4-9, 8-12, 12-24 and 24-48 hour intervals post-dose. 

ASSAY: 

RESULTS: Following oral administration of Monurol, the urinary recovery data for 2 g dose and 
3 g dose are shown in Tables I and 2, respectively. Mean urinary concentration and total 
recovery% in elderly subjects after oral administration ofMonurol (2 and 3 g) in each urine 
collection interval, standard error and ANOV A results are shown in Table 3. 

The mean amount of fosfomycin recovered in urine over a 48 hour period followin~g Qf. 
Monurol was 833.7 ± 177.0 mg (41.7 + 8.9%, n = 12). Following oral administration of 3 g of 
Monurol, the mean amount of fosfomycin recovered in urine over a 48 hour period was 1109.6 ± 
175.7 mg (37.0 ± 5.9~. n = 11). 

In the elderly subjects, there is a st.atistically significant difference between 2 g and 3 g doses for 
the recovery of fosfnmycin during the first and last urine fractions and the total percent recovered 
up to 48 hours. There was no correlation between creatinine clearance, age and total percent 
recovery. No changes in laboratory data were noted after dosing. 
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( fil.llib• Report #4: "Comparative Pharmacokinetics of Fosfomycin Trometamol, Sodium 
Fosfomyd:: :!•ui CalciJm Fosfomycin in Humans". 

.. This was a supportive study. The objectives of the stucy were to determine bioav.ailability of 
fosfomycin tromethamine (FT) at 2S and SO mg/kg p.u. compared 1-, '>O mg/kg sodium 
fosfomycin (FNa) given intravenously or 50 mg/kg calcium fosfomycin (FCa) given orally. The 
PK parameter3 (Cmax, AUC and bioavailability) obtained from this study is comparable with 
study #I. Almost 50% of fosfomycin was recovered from urine after oral administration oi FT 
for botl: dose. Fosfomycin kinetics after FT were linear over th~ dose range tested. Following 
FT, mean Cmmc was 14.9 µglml (75mg/kg) and 26.8 µg/ml (50 mg/kg) at 3 and 2 hours, 
respectively. The mean AUC values were 112.0 µg.hr/ml and 181.5 µg.hr/ml for 25 mg/kg and 
SO mg/kg dose, respectively. Following FCa, the mean Cmax was 6.6 µg/ml at 3 hours. The 
mean AUC values was 59.5 ug.hr/ml and 16% of dose was recovered in the urine. FT produced 
higher serum and urinary cor.centrations than FCa. Tlli!' study demonstrated that thqi: 'ras an 
improved oral absorption of /.osfomycin from FT as co:npared to FCa. 

( 

Sli•dy Report #5: "Trometamol Fosfomycin (Monurol). Bioavailability and Food-Drug 
Int1~raction." 

The objectives of the study were to evaluate the phannacokinetics of fosfomycin tromethamine 
in s~rum and in urine after oral administration of a single dose of 50 mg/kg (fosfomycin acid) 
and to evaluate :he possible influence of food on the phannacokinetics and bioavailability of 
fosfomycin. 

The result of this study is consistent with study # l. 

Study Rep<1J1.119.: "Relative Bioavailability ofFosfamycin and ofTrometamol Afier 
Admini lion of Single Dose by Oral Route of Fosfomycin Trometamol in Fu£in~. 
Condit. , and After a Meal." 

The objectives of the study were to assess the phannacokinetics of fosfomycin after a single oral 
dose of I g of fosfomycin tron.ethamine ( l .867 g FT) in fasting subjects and after a meal. The 
result of this study is consistent with 3tudy #l. Urinary recovery offosfomycin was SS% without 
meal and S2% aftt."r meal. Based upon urinary concentrations data, fosfomycin tromethamine ca 
be admini>tcred without regard to meals. This study also measured the trometamol concentration 
in serum and urine. Tht." results showed that there is no significant effect .Jf food on both serum 
and u;ine trometamol levels. 



( Study Report #7: "Pharmacokinetics of Fosfomycin and Influence of Cimeiidine and 
Metoclopramide on the Bioavailability ofFosfomycin Trometamol". Neu. Williams (eds.), 
New Trends in U~inary Tract Infections. Int. Symp., Rome 1987. pp. 157-166, T. Bergan', 
G. Mastropaolo", F.D. Mario• and. I* Naccarato•, 'Dept. of Microbiology, Inst. oi._. 
Pharmacy, Univ. of Oslo, Norway, •cattedra di Malattie dell Apparato Digerente, lstituto 
di Medicina lnterna, Univ. of Padua, Italy 

( 

The objectives of this study were to determine if the phannacokinetics offosfomycin is changed 
when it is given together with a drug which reduces gastric acid secretion (cimetidine) or a 
compound which increases gastrointestinal motility (metocloprwnide). 

This was an open three-way, cross-over study conducted in nine (9) healthy male volunteers with 
a mean age of 22.5 yrs. The three treatments were as follows: (I) During Week I, 50 mg/kg of 
fosfomycin moiety was given alone; (ii) during week'},_ 20 mg of metocloprwnide _w.jS given 30 
minutes prior to administration of 50 mg/kg of fosfomycin moiety; (iii) during week 3, 400 mg 
of c1metidir.e was given the night before and another dose 30 minutes before administration of 50 
m /kg of fosfomycin moiety. The subjects fasted overnight prior to all treatments and up to 3 
hours a tier the morning dose of fosfomycin. 

Ulood samples were taken at 0.5, 1.0, 1.5, 2.0, 3.0. 4.0, 6.0, 8.0. 12.0, 16.C, 20.0. 24.0 and 36.0 
hours after fosfomycin. Urine samples were collected at 0-2, 2-4, 4-6, 6-8, 9-12. 12-1~. 16-24, 
24-36 and 36-48 h"· intervals. Serum and urine samples were assayed for fosfomycin by a 
rnicrobi0logical agar diffusion method using Pro/eus mirabi/is OMB 133 as the test organism. 

Mean scrum concer.trations offosfomycin given as fosfomycin trometamol, eiiher alone or with 
cimetidine or with metoclopramide to 9 healthy volunteers are shown in Figure 1. Urine results 
arc sho\m in Table I. The results showed that metoclopramide v.ltered the absmption of orally 
administered FT to produce lower peak serum concentrations (30 .-usus 17 µg/ml) and urinary 
recovery (36 versus 28%). The serum half-life of fosfomycin was also increased (5.1 versus 7.1 
hours). Urinary concentrations of fosfomycin were reduc("d fo:lowing metuclopram~e ~er the 
first 16 hours. but were then higher, suggesting delayed absorption. At all times, fosfomycin 
1.rinary concentrations exceeded the minimum inhibitory concentration (MIC) of 128 µg/ml for 
up to 36 hours. 

Cimctidine had no significant effect on fosfomycin pharmacokinetics. When fosfomycin 
1romcthamine was giver. conc.omitantly with cimetidine or given alone, the peak serum 
concentration was 31 and 30 µg/mL, respectively, urinary recovery was 41 and 36%, 
respectively, and the serum half-life of fosfomycin was 4.8 and 5.1 hours. respectively. Urinary 
concentrations of fosfomycin given with cimctidine or alone were 4883 and 4415 µgimL over 
2-4 hours. respectively, 1351 and I 0!!6 11g/ml over 8-12 hours, respectively, and 490 and 4X4 
pglml owr 16-24 hours, rcspcclively 



( Study Report 118: "Fosfomycin Absorption Following Oral Treatment with FZ 588. 
Observations in Healthy Volunteers." 

The obj~llves of this study were to evaluate the pharmacokinetics of FT after oral administration 
of a J g of fostomycin. Mean AUC. Cmax, Tmax and urinary concentrat;ons were comparable to 
the values observed in other studies. Urinary recovery of fosfomycin was 46%. 

Study Report #9: "Z 1282 (l"Z 588) A New Fosfomycin Derivative with Much Improved 
Bioavailability by Oral Roule". 

The objectives of this study were to study the human pharmacokinetics of single doses of 
fosfomycin trometharnine versus calcium fosfomycin at three different dose levels (0.5, 1 and 2 g 
as fosfomycin). Two subjects received repeated doses of fosfomycin trometharnine to determine 
whether there was any accumulation of the drug. The study concluded that within the dose range 
studied, the pharmacokinetics of FT were linear. In c0iitrast, tbe pbarmacokinetics ~ Fta 
exhibit saturation limited absorption at higher doses. The bioavailability characteristics of FT 
are superior to those of FCa. About half the dose of fosfomycin after FT was found in the urine 
with all three doses. Following multiple dnse administration of 1 g FT in 2 subjects, no -
accumulation was observed. 

Study Report 1110: "Pharmacokinetic Profile ofFosfomycin Trometamol (Monurol)". 

The objectives of the study were (i) To study the kinetics of fosfomycin in serum and in urine 
after l.V. administration of di sodium fosfomycin and oral administration of fosfomycin 
tromethamine at 50 mg/kg. (ii) to study the kinetics offosfomycin after oral administration of2, 
3, 4 and 5 g (as fosfomycin) of fosfomycin tromethamine. 

In part I of the study, following 50 mg/kg orally of FT, the peak con~entration was 32.2 µg/mL 
at 2.2 hours which is comparable with other studies. The average total urinary recovery (0-48 
hours) is 50.36%. However, a secondary peak was observed after oral administration for all - -· subjects. The absolute bioavailability of FT was 43%. 

In part II of the study, four volunteers received single oral doses of2, 3, 4 and S g of FT. The 
mean serum concentnttions at 3 hours were 15 µg/ml (2 g), 16 µg/mL (3 g), 23 µg/mL (4 g) and 
26 µglml (S g) The urinary recoveries (from 0-48 hours) were 51% (2 g), 32% (3 g), 24% (4 g) 
and 22% (5 g). The scrum concentrations appeared to increase less :l1an in proportion to 
increasing dose while urinary recovery decreased as dose increased. The result of this study is 
not consistent with study #2 and IN. 



( Study Rwort #11: "Urinary Tract infectians in Pregnancy: Monurol Single Dose 
Treatme .. t versus Traditional Therapy". Neu. Williams (eds.), New Trends in Urinary 
Tract Infections. int. Symp., Rome 1987. pp. 197-:.!06, N. Ragni. C. Pivetta, F. Paccagnella, 
G. Foglia, Institute of Obstetrics and Gynecololgy, Uni.~ity of Genoa, G. P...Del.Bono, P. 
Fontana, Corporate Mt,dici.l D"partment, Zambon Group S.p.A., Bresso/Milan, Italy 

The o;,jectives of this study were to study the bioavailability of fosfomycin tromethamine single 
dose in pregnant women during and after pregnancy. 

This was an open two-way cross-over study in four ( 4) bacteriuric pregnant women \Vith an age 
range of27-35 yrs. A single dose of 50 mg/kg fosfomycin tromethamine was administered on 
two occasions: on the 27th-32nd week of pregnancy and one month after delivery. 

Fosfomycin levels in plasma and urine were quantitat~-by a microbiological report ~in_g 
Proteus mirabilis ATCC 21100 as the test organism. 

During pregnancy, the mean peak plasm<i concentration was 20.5 µg/mL and occurred at 2 hours 
after dosing. After pregnancy, the mean peak plasma concentration wa5 23.7 µgfir,L and occurred 
at 3 hours after dosing. Urinary concentrations before aid after delivery were 1987 and 1574 µg/ml 
over 0-2 hours, 1394 and 903 µg/ml over 2-4 hours, 116'/ and 1545 µg/mL over 4-6 hours, 80 I and 
514 µrJmL over 6-8 hours, 688 and 442 µg/ml over 8-12 hours and 358 and 31\6 µg/mL over 12-24 

( hours, respectively. 

Pla>ma and urine concentrations following a single 3 g dose of fosfomycin tromethamine were 
comparable during and after pregnancy indicating that dose adjustment of fosfornycin 
tromethamine is not necessary in pregnancy. 

APPEARS THIS WAY 
ON ORIGINA~ 

.... -·· 
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(. Study Report #12: "Trometamol Salt of l•osfomycin (Monurol): Preliminary 
Pharmacokinetk and Clinical Experience in the Treatment of Urinary Tract Infections in 
Children". Eur. Urol. 13 suppl. 1, pp 114-118 (1987), P Careddu, M. BorLllni, F. Varotto, 
L. Garlaschi, Pediatric Clinic I. University of Milan, P. Fontana, Corporate.Medii:al 
Department, Zambon Group S.p.A., Bresso/Milan, Italy 

The objectives of this study were to evaluate the pharmacokinetics of fosfomycin tromethamine 
in children at three different dose levels in orde1 .;i suggest a dosage schedule adequate for the 
first clinical use in children. 

This was an open parallel study in 23 (7 f.::male and 16 male) hospitalized children (mean age of 
9.6 years(5.5-13)) requiring antibacterial treatment. The children were divided into 3 groups, 
each group received a different single dose of FT. 

Group I: 12 children received 0 5 g FT 
Group II: 5 children received I g FT 
Group Ill: 6 children received 2 g FT 

Blood sampling schedules were as follows: 

•• 

Group I: In the first 6 children blood samples were taken at 0, 1.0, 2.0, 4.0 and 8.0 hours 
post-dose. In the next 6 children alood samples were taken at 0, 0.5, 1.5, 3.0 and 6.0 hours 
post-dose 

Groups II and Ill: Blood samples were collected at 0, 0.5, 0.75, 1.0, 1.5, 2.0, 3.0, 4.0, 6.0. 8.0 and 
I 0.0 hours post-dose. 

Urine collection schedules were as follows: 

,;-,,.~I and II: 0-2, 2-4, 4-6, 6-8, 8-10, 10-12 and 12-24 hour intervals. .... -~· 

Group Ill: 0-2, 2-4, 4-6. 6-8, 8-10, I 0-12, 12-24, 24-36 and 36-48 hour intervals. 

Scrum and urine sampks were assayed for fosfomycin using an agar-plate diffusion 
microbiological wethod using Proteus mirabilis A TCC 21100 as the test organism. 

lndiviJual fosfomycin serum concentrations following oral administration of0.5, I anu 2 g FT 
are shO\"n in tables I and 2 and the plot of average serum fosfomycin concentrations •1ersus time 
are shown in figure l. Figures 2 and 3 shows the correlations between FT doses (m1/kg) an<l 
Cmax (µg) and between FT doses and AlJC (µg-h/ml), ~cspectively. Figure 4 shows the FT 
urine data. 

Th" mean peak serum conccntratic,n for Group I was 11.1 µg/mL for Group II was 18.5 ~1g/mL 
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( and for Group lll was 25.3 µg/1.~L. The AUC values were 54, 114 and 139 µg-hr/mL, 
respectively. The respective mean urinary recovery of fosfomycin in 24 hours was 43% for 
Group I, 38% for Group II and 38% for Group lll. The mean urinary conct:ntralion over 12-24 
hours were 50, 163 and 409 µg/mL, respectively. Values for urinary concentrati<ilSl alkL24 hours 
were only available for Group Ill and were 216 µg/ml for 24-36 hours arid 87 µg/mL for 36-48 
hours. 

( 

A single oral dose of 2 FT provided pbsma and urinary concentrations comparable to 3 g of FT 
in adults. 

··-

APPEARS THIS WAY 
ON ORIGINAL 

• •• 

-- -· 
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( Study Report #13: "Pharmacokinetics in Children of a New Fosfomycin Derivative with 
lmprnved Bioavailability". 

( 

The objectives of this study were to study the p~cokinetics in children of a siaglo;:graJ dose 
of 50 mg/kg of fosfomycin tromethamine vs calcium fosfomycin. The results of this study is 
comparable to other studies. The plasII18. concentrations of fosfomycin were higher after FT than 
FCa (peak concentration was 146% higher on average). The me&n values of AUC were 10·1 and 
56 µg-hr/mL, respectively. Mean urinary concentrations offosfomycin after FT were always 
higher than after FCa and were as follows: 2000 versus 530 µg/ml for 0-12 hours, 470 versus 350 
1-'WmL for 12-24 hours, 350 versus 200 µg/ml for 24-36 hours and 150 versus 130 µg/ml for 
3~8 hours. 

APPEARS THIS WAY 
ON ORIGINAL 

•• 

... -·-

28 



( Study Report #14: "Oral Bioavailability of Z 1282 in Elderly Patients". The objectives of 
this study were to evaluate the bloavailability and kinetics of fosfomycin tromethamine in a 
single oral dose equivalent to 3 g fosfomycin in elderly subjects. 

- ---· 
This was a single treatment with one single oral dose of FT equivalent to 3 g fosfomycin in six 
elderly patients (5 female and I male), mean age 75.7 (62-88) years, uospitalized for various 
kinds of pathologies with nc clinical signs of impairment -f" renal, gastroenteric, hepatic or 
hemopoietic functions except in one patient 

Blood samples were collected at 0.5, I, 1.5, 2.0, 3.0, 4 . .,, <, • .,, 8.0 and I 0.0 hours post-dose. 
Urine samples were collected at 0-2, 2-4, 4-6, 6-8, 8-10, 10-12 and 12-24 hour intervals after 
dosing. In one subject the first collection interval was 0-3 hours. Fosfomycin levels in blood and 
urine were quari:itated by a simple selected ion monitoring method. 

• •• 
The result of hsfomycin blood levels at different time are shown in Table 1. Some PK 
parameters obtained by the sponsor are shown in Table 2. The PK model the sponsor used is 
one-compartmental model with first-order absorption. The me.:.n creatinine clearance of the 
subjects was 94 mL/min (patient has a creatinine clearance of 80 i7!l/min). The mean peak 
plasma concentration was 33 µg/ml with a Tmax of 3 hours, which was slightly higher and 
longer than in normal subjects. From the data in Table l, it is likely that the high mean Cmax 
value is due to patient which has a relatively low creatinine cleaIPnce and Cmax. value of 

( 53.1 µg/mL. The mean AUC was 263.7 µg.hr/mL. The mean urinary recovery of 34% at 24 
hours wa~ comparable to data in healthy volunteers. Urin:.ry concentration were also similar to 

healthy volunteers. Fosfomycin urinary concentrations exceeded the MIC of 128 µg/mL in all 
subjects for the first 24 hours. Mean urinary concentrations of fosfomycin exceeded 1000 µg/mL 
for the first 12 h. 

Although mean Cmax and AUC in the elderly were slightly higher than those in young 
volunteers from other studies, urinary concentrations were compar<1ble indicating no dosage 
adjustment necessary in the elderly. - __ 



( Study Report #15: "Comparative Pbarmacokinetics ofFosfomycin Trometamol versus 
Calcium Fosfomycin in Elderly Subjects and Uremic Patients". Neu. Williams (eds.), New 
Trends in Urinary Tract Infections. _Int. Symp., Rome 1987. pp. 143-156. J.P. Fillastre, S. 
Josse., Department of Nepbrology, A. Le.11~·, Department of Biocb~istry, G.Humbert, F. 
Borsa, Dtpartment oflnfectious Diseases, INSERM U .295, University ofRouen, France. 

( 

The objectives of this-study were to determine the pharmacokinetics of fosfomycir. tromethamine 
and calcium fosfomycin in elderly subjects and uremic patients and to compare the kinetic 
parameters obtained to those found in a group of S healthy young adult volunteers. 

This was an open, randomized, two-way cross-over study, comparing the pharmacokinetics of a 
single doses offosfomycin tromethamin~ (25 mg/kg) and calcium fosfomycin (40 mg/kg) in 
young healthy subjects, elderly healthy subjects and uremic patients. 

• •• 
The characteristics of five young male subject~ with a mean age of 29 yedfS, -~ight healthy elderly 
subjects with a mean age of 72 years and twenty-three patients wiili renal impairment of various 
degrees (mild, moderate, severe and patients on hemodialysis) are listed as f'lllow~: 

Patients No. of Patients Age Range Renal Function Crcatinine Clearance (mlll"lin) 

Healthy subjects 5 normal (Healthy) 127.0 

Elderly Patients 8 reduced (Elderly) 77.9 

Uremic PaticnLS-Group I 7 mild impairment 54.2 
-

Uremic Patients-Group II 6 moderate i1npainnC'nt 16.4 

Uremic Patients-Group III 5 severe impairment 7.J 
-

Uremic Patients-Group IV 5 hemodialysis 0.0 

.... -~· All subjects received a single oral dose of 25 mg/kg fosfomycin tromethamine and a single oral 
dose of 40 mg/kg <:alcium fosfomycin. Blood samples were ccllectt:d at 0.0, 1.0, 2.0, 2.5, 3.0, 
3.5, 4.0, 5.0, 6.0, 8.0, 10.0, 12.0, 24.0, 28.0, 34.0 and 48.0 hours po~t-dose. Urine samples were 
collected at 0-4, 4•8, S::24 and 24-48 hour intervals after do~·,g. Fosfomycin concentrations in 
serum ar.d urine were measured by a microbiological assay usmg Proteus mirabilis A TCC 21100 
as the test organism. 

Following the oral dose of 25 mg/kg of FT or 40 !Ilg/kg of FCa, the mean results are shown in 
Tables 1 and 2. 

The results of this stur'y is consistent with other studies when Lomparing tile bioavai!ability of 
FT ver.>us that of FCa and the bioavailability of FT in elderly subjects versus that in young 
healthy subjects. The increa5c in CmJx and AlJC for elderly subjects may be mainly due to the 

30 



( reduced renal function of elderly subjects 

In the elderly and the renal impairment subjects. as renal function decreased. Cmax and AUC 
were increased, Tmax was delayed, elimination half-life was lengthened and urinary reeovery 
was decreased, compared to the healthy subjects. The following figures show the relationship 
between Cmax. AUC, % of urinary recovery values dlld creatinine clearance. 
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The urinary concentrations were no~ rep•Jrted for any group studied. The author only mentioned 
that urinary concentrations of FT remained effective during 48 hours for eroup Ill patients (> 100 

( µg). 

The sponsor indicated that dosage adjustment may be necessary in patients with severe renal 
impairment. 

The sprntsor also indicated that because only a single dose of FT is administered, no dose 
adjustment is needed ir. the treatment of urinary infections in patients with mild to moderate 
renal impairment (group I and II) or in elderly patients with reduced renal function. However, 
there are no safety data in this report to support this claim. The mean Cmax value~.02.and 
35.66 µg/mL) after 25 mg/kg oral administration of FT to patie:its in group I and II are 
comparable to that of healthy voluntee :s after 50 mg/kg oral dose of FT (26.8 µg/mL, study 
report #4) and that afu:.r 3 g oral dose ,26.1 µg/mL, study report #I). The AUC values (388.5 
and 1266.8 µg.h/inL) tor group I and II are 2 and 7 times of that ofheathy volunteers after 50 
mg/kg oral administration of FT ( 181.5 µg.h/mL. study #4) and that after 3 g dose ( 184 µg.h/mL, 
study# 1). Furthermore, the mean dose used in this study for each group ranged from 1.667 to 
2.032 g which is lower than the recommended dose (3 g) for the tr.:atrnent. If the same dose (3 
g) is given to patients with normal renal function and with mild to moderate renal impairment 
(group I and II). both Cmax and AUC values could be much higher than the Cmax and AUC 
ranges studied. Then, the safety at this dosing level for patients with mild to moderate renal 
impairment may become an iss·~e. On the other hand, in order to have an effective therapy, 
urinary concentration of the drug has to be higher than the MIC. The sponsor did not provide 
er.ough information about urinary concentration of FT. If urin,1ry concentration can not he 



( maintained above ~,iJC, dosage of FT should be adjusted when safety permits. Therefore. dosage 
adjustment may also be necessary in patients wiih mild t".l moderate renal impairment. 

( 
APPEA;!S THIS WAY 

or~ ORIG:NAL 

- _..; ___ ... 

• • • 

_ _. -· 



(. Study Report 1116: "Renal, Plasmatic and Urinary Concentrations of J<'osfomycin After an 
Oral Single Dose ofTrometamol or Calcium Fosfomycin". 

The objectives of this study \I.ere lo evaluate the renal, plasma and urinary conceAtrar.KIRs of 
fosfomycin following the oral administration of equivalent doses (SO mg/kg) of fosfomycin 
tromethamine (FT) and calcium fosfomycin (FCa). This was a randomized parallel study 
conducted in forry-five ( 45) patients awaiting renal biopsy for diagnostic purpose. lbe results 
from plasma and urine data of this study are consistent with other studies. The mean 
concentrations in the renal tissue were 213. I and 196.4 µgig at 3 hours for FT and FCa, 
respectively and 78.4 and 37.5 µgig at 12 hours, respectively. Therefore, FT produced higher 
plasma and urine concentrations &.S well as higher concentration in kidney tissue than FCa. Peak 
urinary concentrations of fosfomycin following FT were 3 times greater than those produced by 
the FCa. 

• •• 
The concentrations in renal tissue are very high comparing to those in other •issues. The sponsor 
indicated that the samples must have contaminated renal tubular fluid or urine. 

-a -·-
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Study Report #J 7: "Study of Fosfomycin Trometamol Kinetics to Assess the Concentration 
of this Antibiotic in Various Human Tissues". F.P. SelvagJ' A. Traficante, M. Battaglia, 
V. Di Lorenzo, P. Di Tonno, Department of Surgical Nephrology, Po.·•cliuic Hospital, 
University of Bari, Bari, Italy - --

The objectives of this study were to determine fosfomycin concentrations in blood, \!rine and in 
different tissues. 

This was an ope11 study in eleven patients (2 females and 9 males) undergoing urological surgery 
due to a local carcinoma, without antibacterial treatment during the 48 hours !Jreceding the 
intervention. The patients received fosfomycin tromethamine orally as a single dose of 50 mg/kg 
of fosfomycin at different times before the start of the operation. Samples of the bladder, 
prostate, pericystium and seminal vesicles were taken from the patients undergoing urological 
surgery. Urine and serum samples were also collected.J!_t various times. . • • 

The different tissue samples were carefully weighec! and homogenized a.'ld diluted. The 
quantitative levels of the drug in the tissues, serum and urine were determined utilizing a 
micrcbiological assay using Salmonella A TCC 13076 as the test organism. 

Table I shows the cor.centration of FT in various tissues, in the urine and serum of patients at 
different hmes after administration of the drug. The mean serum concentration at 3 hours was 
21. 7 pg/ml lll\d at 24 hours was 1.5 µglmL. The mean urinary concentration was 694 µg/ml at 3 
hours and was 192 µg/mL at 24 hours. These values are considerably lower than those observed 
in 0J1er studies. At 3 hours, the mean concentration in prostate, seminal vesicles. bladder and 
pericystium was 11.6, 8.8, 18.0 and ,>,li µgig, respectively (the method sensitivity value, 0.4 
µgig, was used in the calculation when levels were below 0.4 µgig). However, 4 of7, 3 of7, 3 
of 6 and 2 of 5 concentration levels were under the limit of detection in bladder, pericystium, 
prostate anJ seminal vesicle!: tissues, respectively. At 24 hours, concentrations were 
undetecuble in all tissues except fo: (lOe patient in bladder tissue and one patient in seminal 
vesicles. -- -·· 

}4 



( S.tudy Report #18: "Fosfomycin Concentrations in Serum and Prostatic Tissue with 
Fosfomycin Trometamol, a illew Fosfomycin Derivative with a High Bioavailability by the 
Oral Route". C.M. Borghi, D. Laveneziana, A. Riva, G. Marca and G. Zannini. Farmaci c 
Ttrapia 19&6 

The objectives of this study were to study the concentrations of fosfomycin in serum and 
prostatic tissue after fosfomycin tromethamine in comparison to calciurr. fosfomycin. 

lbis was an open, parallel study in twenty-four males, subjected tn prostate ct<...ny for adenoma of 
the prostace. The subjects were civided into two groups oftwelw. The group which received FT 
had a mean age of70 years and the group which received FCa had a mean age of71 years. Six 
patients in each group received treatment 3 hllurs before surgery, the other six received the 
treatment 12 hours before s:irgery. The patients were administered a single dose of fosfomycin 
tromethamine or fosfomycin calcium equivalent to 3 !tf osfomycin dissoived in 100 lijL ?f water. 

Blood specimens were collected immediately before treatraent and during removal of the prostate 
gland. Fosfomycin was determined ir. serum and homogenized prostatic tissue by a 
agar-p1ate-cylinder microbiological method using P•oteus mirabilis ATCC 21100 as the test 
organism. 

The result of fosfomycin concentrations in serum and prostatic tissue 3 hours and 12 hqurs after 
single dose oral administratien of FT and FCa are shown in Table I. Three hours after treatment. 
the mean concentration!; of fosfomycin in serum were 25.6 µglmL following FT and 3.6 µglmL 
after FCa. At the same time the concentrations of the antibiotic in prostatic tissue were 20.8 µgig 
after FT and 2.3 µgig after FCa. The ratio between antibiotic concentrations in the prostatic 
tissue and those in serum were 0. 91 for FT and 0.62 for FCa. Twelve hours after treatment, 
antibiotic concentrations in serum and in prostatic tissue averaged 6.8 µg/ml and 4.9 µgig, 
respectively after FT and 2.0 µglmL and I. 7 µg/ml respectively after FCa. The ratio bt:tween 
antibiotic concentrations in the prostati~ tissue and those in serum were 0. 74 for FT and 1.05 for 
FCa. - -· 
Fosfomycin levels in prostatic tissue were about I 0-fold higher after FT than FCa. 
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lf.9 FOREST LABORATORIES. INC. 
MO~UROL ~ (Fosfomyc1n Tromethaminr) 

Table IO 
Mean' Fosfomycin Serum Concentrations (µg/mL) 

Followillg a Single 3 g Dose 

T tthnical Rtpon 
Sludy R/37001000~ 

P•g• M of 113 

"T'" .' • 1me 11.l :er T reaoncnt A-- Treaunent B . J re,a unent C 
Dose lhr) (fasted) (postprandial) (intravenous) 

0 0.0 (0.2) 0.0(0.1) 0.0 (0.0) 
(I) (I) - (0) 

0.17 - - 288. 7 (89.0) 
(22) 

0.25 0.8 (0.9) 0.1 (0.2) 2:29.1 (62.9) 
( 13) (2) (22) 

0.5 5. i (3.3) 0.5 (0.9) 155.7 (43.8) 

I 
(21) (7) (22) 

I 17.7 (7.4) 2.8 (2.1) 102.5 (29. I) 
(23) (22) (22) 

2 26.8 (7.8) 9.8 (3.4) 63.8 ( 18.2) 
(23) (24) (22) 

3 22.3 (5.3) 15.4(4.1) 41.4 ( 12.2) 
(23) (24) (22) 

-4 18.4 (4.5) 17.3 (4.7) 2°.8 (9.8) 
(23) (24) (22) 

6 10.9 (2.6) 11.8 (3.4) 15.8 (6.3) 
(23) (24) (22) 

R 7.5 (1.7) 8.7 (2.6) 9.1 (4.0) 
(23) (24) 122) 

6· 00855 

) 

) 



--~ ---- -

L--

FOREST LABORATORl!:S. INC. 
MONUROL n.e (fosfomyc1n Tromr1ham1ne) 

; " 
Table (continued) 

Ttchn1cal Rrpor 
s1udy RJJ;oo10ooz 

Pag• 67 o( 113 

~ .. _. 

Mean' Fosfomycio Serum Cooceotralions (µglmL) 
Following a Single 3 g Dose 

Time After Treaunenl A Treaunent B Treatment C 
Dose (hr) (fasted) (postprandial) (intravenou:) 

- . - ' 10 5.6(1.J) 6.2 (1.6) 5.5 (2.6) 
(23) (:::4) (22) 

12 3.9(1.0) 4.4(1.J) ).4(1.8) 
(23) (24) (22) 

16 2.3 (0.9) 2.5 (0.8) 1.2 (0. 9) I (23) (24) ( 19) 

20 l .5 (0.8) 1.6 (0. 7) 0.5 (0 6) 
(22) (24) ( l l) 

24 0.9 (0.7) l .O (0.S) -
( 17) (22) 

30 0.3 (0.4) 0.4 (0.4) -
(8) (12) 

36 0.2 (0.4) 0.2 (G.J) -
(5) (6) - -· 

) 

"DIP prn.en111ed as means 1~0) foUowcd b'!f JM: number of $Ub,CctS in parc-nthcsn. ) 

6· 00856 
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1t• FOREST LA BORA TORIES, INC. 
MONUROL"' (fosfomycin Trom<1hamin•) 

Table /I 

T ec:hnu~al Report 
S1udy R/3700/0002 

Pag< 68 of 1 IJ 

Mean' fosfomycin Urine Concentrations (µg/mL) 
Following a Single 3 g Dose 

Tim~ lnllrn-al Tre•blc•t A Treat.ant B T re•tment C 
fboun:) (fufltd) lpGSlprndill) (intf'l"eno•s) 

-2.0---00 0.9 ( 1.8) 0.3 (1.2) ID 151.0) 
(S) 13 I (7) 

0.0-l.O 649.2 14-42.11 ··- 209.6 1127.2) · ~353.2 (36l3 41 
l221 1241 121) 

2.ll-4 0 706.5 (466 4) 428.1 (153.S) 1810.5 (1608 Sl 
(23) 124) 121) 

40-60 594.2 1267.l) l)l.l (1872) 829.9 1362.4) 
mi 124) 122) 

60-80 5499 (3024) 5)7.7 12ll.8) 954.1 1603 8) 
12 ll 123) (22) 

8 0-100 4 78.5 II 76.2 l 404 4 1221.J) 498.0 12211 ) 
(231 (2j, 121) 

100-120 492.9 1212.2) JSl.811794) 403.5 1269 I) 
123) 123) 1201 

120-16.0 265.011433) 2)0.0 ( 123 9) 19l.2 (1419) 
123 l 124) (22) 

160-24.a i68.I (108.9) 163.l (99 3) s:.J 164.21 
1231 (24) (22) - --24 0-36.0 62.2 129.I) 62.8 (30.2) 144 (16.1) 
(23' 124) 121) 

36.()-41.0 54.2 (45.5) 54. I (30.7) J.) 12.1) 

::- 122) 124) fill 

48.G-600 J0.6 (2l l) 29 J (23.J) -
1221 12 l) 

60()-72.0 216(177) 1741172) -
Ill\ 121) 

12~.o l~.3 (11.4) 1061107) -
(21) 1221 

"Data prcscntc~ as rncans ( :t SD) followed bv the number of sub1ccts in parcrnhcsc~ 

6· 0085 7 
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FOREST LABORATORIES. INC. 
MONUROL"' (Fo•fomycin Trom<lham1n<) 

Table 
I ..,____ 

Ttchnical R~pon 
S!udv RIJ'00/0001 

P•c• 71 or 1 IJ 

.. 

. . ; 

Mean' CuDJulative Amounts of Fosfomycic Excreted in Feces (mg) 
Following a Siugle 3 g Dose · 

TiDle After Dose Treatment A Treatment B Treatment C 
(hours) (fasted) (postprandial) (intravenous) 

0 0.22 ( 1.05) 10.61 (50.17) 0.83 (2.53) 

24 48.70 (103.13) 115.07 (278.67) 1.24 (3. 70) 

48 347.64 (292.82) 346.5 l (323.42) 1.34 (3.68) 

72 458.66 (301.34) 469.59 (355.06) . 

84 530.64 (317.09) 565.64 (389.13) --- -·-'Data presented as means ( ± SD) followed by the number of subjects in parentheses. 

6- 00860 
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FOREST LABORATORIES. INC. 
MONUROL"' (Fo•fo.,yc1a Trumf1hamone) 

Table I) 

T tthntcal R~pon 
S1ud~ R/370010002 

Pac< 7J or I IJ 

- ...... _ 

Summary of Fosfomycin Pbarmacokindic:s Paramelen• Oblained Using 
Non-Compartme11lal Analy1is 

' .. ; 

Tl'Qllllent 
Parameter 

Fasted Poslpnndi&I l.V 

AUC,.., (µg•hrtmL) l 72 (30.7) 142 (J2.I) 498 (87.0) 
(17.9) (22.5) ( 17 Sl 

AUC "•• (µg•hriml) 184 (33.6) I 54 ()4.2) ~04 (87.6) 
(I I 2) (22.3) ( 17 4) 

F •• 037 (0.07) 0.30 (0.0S) -
(19) ( 17) 

F., 0.82 (0.13) . 

( 16) 

c_ (µg/ml) 26.1 (9 I) 17.6 (4.4) 
(35) (25) 

r_ (hr) 2.1 (0.42) 4.0 (0.55) -
(20) (14) --· 

J.., (p)(hr') O.IS (0.06) 013(004) 0.26 (0.06) 
(41.4) (32.1) (23. I) 

!,,. ;;. (p) (hr) 5 7 (2 ll s.a < t.9) 2.7 (0.57) 
(49 5) (32 I) (21.1) 

MRT (hr) n c2 54> 9.9 ( 198) 2 7 (0 60) 
(J II) ( 19 9) (22.2) 

6· 00862 
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11..• FOREST LADORA TORn:s. lf\IC. 
MO!llUROL •~ (foslomycm Trom<thamtn<) 

Table (continued) 
,3 

T tthn1c1I Rtpon 
Stud~· R/3700/000~ 

P•gt i~ of l D 

Summary of fosfomycin Pbarmacokinetics Parameten' Obtained Using 
N11n-Compartmental Analysis 

Truantnr 
Parameter 

Fasted P<Mq>nndial l v 

v. (LJ 136 c441» 201 (54.6)' • 16.5 (4.73) 
(32.4) (27.2) (28 7) 

AC10-t.•i" (mg) 1128 (240) 1082( 195) ~687 (404) 
(21Jl ( 18.0) - (l ~ 0) 

Ae10-1 ~ (mg) 1140 (238) 1118 (201) 2688 (404) 
(20.9) ( 18.0) ( 15.0) 

Ae10-••1 , (mg) 530.6 (317 I) 565.6 (319.1) 1.34 (J 69) 
(59.8) (68.&) (275) 

A, (U) (hr') 0.090 (0.125) 0.080 (0.107) 0.336 (0.253) 
( 139) ( 13•) (75) 

~ ' H (U) (hr) 166(101) ~32(41.9) J.I (15) 
(65) ( 181) (48) 

CL (Uhr) 16.9 (346)' 20.4 (4.35)' 6.1 (1.0) 
(20.5) (21.3 l ( 16.4) 

CL, (Uhr) 6.3 ( 1.7) 7.6 (2.2) !""'" ~..s ( 1.2) 
(27.0) (28 9) (21.8) 

'Data .,. presented IS mean (:> SD) values a11d th< V.CV IS 1n paRntheses below the>< values. 
'v. ~lated IS V./f 
"To!&I C!bnnce •.alculated as CUf 

6· 00863 
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FOREST LABORATORIES. INC. 
MONUROI "' (fosfomycon Tromrth1mine) 

Table I 'f 

T .chnoc1I Repon 
Study R/J7001000~ 

P1ce 7~ of 1 IJ 

Summary or Fosfomycin Pharmacokinetics Parameters' Obtained Using 
Companmental Analysis 

Treatment -
Parameter 

Fosted PoSIJ!nndial IV. 

Bl (hr') 4.JS2 (J.SJ8) 4.518 (JS21) 4 708 (J.480) 
(81) (78) (74) 

82 (hr' l 0.282 (0.099) 0.288 (0.097) 0.297 (0.089) 
(JSJ (J4) (JO) 

I., (p) (hr') 0.642 (0.200) 0.66J (0.175) 0 684 (0.148) 
(J I) (26) (22) 

1,, ., Ip) hr) I JO (0.84) 1.16 (0.S;) 106 (0.24) 
(6S) (46) (22) 

I.,, (hr') 0.414 (0.296) 0.215 (0.070) . 
(72) (32) 

11'1. h (hr) 2.IJ (0.96) J.48 (0.91) . 
(4Sl (26) 

Lagume (1) (hr) 0.20S (0.07J) 0.249 (0.002) 0.06J (0.041) 
(J6) (I) ... --(64) 

MRT-d1Spos111on (ht) J.IS (1.29) J.02 (1.12) 2.82 (0.6S) 
(41) (J7) (2J) 

MIH· total (hr) 6 44 (I.SB) 8.28 ( 1.29) 2.89 (066) 
(25) (16) (23) 

MRT· lbsotption (hr) J.28 (l.J4) S.26(1.JI) 0.06 (0.04) 
( 41) (2S) (64) 

MAT (hr) 379(196) 5.52 (I 46) . 
(l2) (26) 

6· 00864 
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FOREST L.ABORA TORIES, INC. 
MO>'IUROL"' (Fosfrmy<in TromtlhaMin•) 

Table 

Tochnical R•pon 
Study R/370010002 

Pac• 77 or I IJ 

----

Summa..,_· of Fosfomydn Pbarmacokinetics Parameters': 
Comparison of Fasted and Postprandial 

--- •• 
Treatment .. 

Parameter 
Fasted Postprandial 

Significance• 

-
AUC,._,, (µg•hr/mL} 172 (30.7} 142 (32.1} p<0.05 

(17.9) (22.5) 

Al.;C ,....,, 184 (33.6) 154 (34.2) p<O 05 
(µg•hr/mL) (18.2) (22.3) 

F.., 0.37 (0.01)) 0.30 (0.05) p<0.05 
( 19) ( 17) 

c .... (µgimL} 26. I (9.1) 17.6(4.4} p<0.05 
(35) (25) 

-
l_ (hr) 2.1 (0.42) 4.0 (0.55) p<0.05 

(20) (14} - . 
A, (p) (hr. 1

) 0.15 (0.06) 0.13 (0.04} NS 
(41.4) (32.E} 

t.,.i& (_p) (hr) 5. 7 (2.8) 5.8 (1.9} NS 
(49.5) (32.1} 

'Data arc presented as mean (~ SD) values and the %CV is in parentheses belo~ these values. 
'Mcar values weno compared staust1caJly by A NOVA with a level of significance of P ~ 0.05. 

6· 00866 
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If.® FOREST LABORATORIES. INC. 
MONUROL"' (fosromycin Trom<1ham1n•) 

Table (kJ 
Mean' FosfomyC'i>:1 Serum Concentn11io11s (µg/mL) 

T Khnical Rrport 
Sii:d~· R/3 .. 00iOOO: 

Pag< '9 or 1 IJ 

Following a Single 3 g Intra •enous Bolus Dc.se: Male and Female Subjects .. ; -
Time After Male Subjects Femal• Subjects 
Da::e (hr) 

0.17 +. 261.2 (55.1) 350~ (jj,7) -
0.25 215.6 (28.S) 268.3 (29.8\ 

o.s 146.3 (19.8) 18~.'7 (:!.~.~) -
I 96.7 (14.3) 119.6 ( 16.8) 

·-
::? 63.S (8.9) 70.6 (l4A\ - - -
- I 42.0 (6.2) 44.k (10.8) -
~ 31.5 (64) 30.8 19 Ol 

6 17.4(4.ll I 5.5 (o.6) -
8 10.4 C?.9\ 8.6 (4.1\ i 

10 6.6 12.0) t -- 4.1..(2.5) -
12 4.2 (I,;) 2 ·1 (17) E- 16 u (0.8) 0.8 (0.8) --
w o.~ ro.61 0.2 <04) -

6· 0086f: 
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11.e FOREST LABOAATORIES. INC. 
MONUROL"' (Foslomyc1n Trom<thamint) 

Table I~ 

Technical Repon 
Stud~ R/30001000~ 

F--.,~ 80 or 11~ 

Sumiaary of Fosfomycin Pbarmacoklaetics Parameters' Following f.\·. 

Parameter 

'!..." 
.~ 

1<>-r1 

~·hr/mL) 

t. ;, I.! 
(hr) 

V., (L) 

Ac,,,...,_. (mg) 

Ae1o.141. r (mg) 

CL (L/hr) 

--
CL":: (Uhr) 

Treatment: 
Com1•=•i.ooo oi i>hle aod Female Subjects 

•• 
Gender .. 

Male Female 

477 {72) 335 (97) 
(15) {18) 

3.08 (0.40) 2.31 (0.44) 
(13) (19) -

19.5 (4.3) 12.9 (1.7) 
(22) ( 13) 

2737 (;JS) 2626 (209) 
(I~) (8) 

2.6 (5.0) 0.1 (0.2) 
( 192) 1200) 

6.4 ( 1.0) 5."7 (0.ct) 
(16) (\6) 

5.8 ( 1.5) 5. \ (0.6) 
(26) (12) -

Significance• 

NS 

p<0.05 

p<0.05 

NS 

NS 

NS 

NS 

'Oala are presented as mean (±SD) values and the %CV is in parentheses below these values. 
'MC111 values were compattd sw1stically by t-tcst with a level of significance of P ~ 0.05. 

6· 00869 
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!!.@ FOREST LABORATORIES. INC. 
MONUP.UL"' (fosfomyc1n Tromechamine) 

Table 1 7 

Technical 1.lrpon 
Stud~· R;J7c.JtOOO: 

Page 81 of llJ 

Mean' Fosfomycia Cumulative Amounts of fosromyrin Excreted ':- lirine (mg) 
following a Single Jg lctnivenous Bolus Dose: Male and female Subjects 

Time of Unne Collection Male Subjeas Female Subjec<s 
(br) -- . - ~ I) 0.40 (0.65) 10.3 (27.49) 

( 163) <:!66) 

2 1163 (346) 1479 (2001 
(30) (H) 

~ 1815 (350) :!l~ (217) 
( 19) ( IJl 

6 :! 149 (376) 2356 (278) 
(( 17) ( 121 

8 :!388 (447) :!~77 (264) 
( 19) (II) 

10 2450 (480) 2556 (239) 
(20) (9) 

12 2571 (48R) 2571 (214) 
( 19) (8) 

16 2657 (501) 1606 (212) -- -~· ( 19) (8) 

24 2716 (512) 2622 (209) 
( 19) (8) -- 36 2734(516) 2625 (209) 
( 19) (8) 

48 2736 (517) 2626 (209) 
(19) (8) 

Data presented as means (: SD) followed by ~.CV in parenthesis. 

6· 00870 
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TABLE - Fosfomycin concentrations in ~~rum and pcost4t1e tissue 

3 hr <pati.ent1< and 12 hr (oatients 

after single-dose oral admtnistrati~~ of f.e.sfomyc1n 

~rometha~ol and calc1um fostomyc1n ~t the dose of J q 

fosfomyc.i.n. 

T R £ A T H t ~ T 

roSFOHYClN TROKETHA.~OL CALCIUM FOSFOMYCIN 

P~T. F~SrOHYC!N CONCENTRATIONS PT/S PAT. rosFOMYClN CONCENTRATIONS 
Ne. 

flo. 

1. 

2. 

). 

•• 
5. 

6. 

I). 

l •. 

~ ~. 

I~. 

I 7. 

16 

PT/S 

No. 

SE!\U!'i 9ROSTAT?C TISSUE S£ftUf'! PROSTATIC TISSUE 
.....,_ .• i 

5. 

9. 

10 . 

11. 

12. 

19. 

10. --· 
21. 

• zz. 
2]. 

i•. 

fosfo~ye1n concentration lfl the orostat1c tissue-tosfo~yc1n seru~ 
canc~ntrAt1on r•t10. 

ml"dMS • S. f.. 

PT/S 
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FOREST LABOJl.ATORil:S, INC. 
MONUROL"' (Fo1fomyciD T"'metb•miDe) 

T ecbaical Rrpon 
Study R/J700/0001 

Po • 101 of Ill 

.. 

Figure I 
Study R/3700/0002 . • ; 

Semllog•ttlhmlc Plot ol M•n Excretion R8te verwum Midpoint Time 
Tt•lnwnt C: GC . . . 

1000.0 

100.0 
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c: .g 
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tl 
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42 
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FOREST LI.BORA TORIES, INC. 
MONUROL"' (Fo1fom)cia Trom•lbamia•l 

TKboical Repon 
St"d~ M700/000l 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~'~•~r.;....:•IOJofllJ 

:;; r. 
u 
E 

... 

F1;11r9- 'J.... •• 
Study Rr.mlOI0002 

R•ctlltnw Plote of Mean Serum fQiilOITIJWI Colw•bi•lkw• v.... nnM 
Fullld and PoqM udlal 

3C 
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:; 20 
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"~ 
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FOR.EST LABO RA TORIES, INC. 
MONUROL"' (l'01ro.,,yciD 1-romelb•miDe) 

Flgurr-- 3 
S1Udy ft/37l!CW002 

·-
Tecboical Repon 

SIUdJ· RJJ70<Ml0' . 
Page 10-l <• 

•• 
Re,lllln .. r Plola of Mun unn.ty ,,_lomycla ~ .......,. llme 
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( It@ F OlttST l..AJIOllA TOIUf.S. lNC. 
' MONUllOL"' (f.,.tomyd1> Tl'OGl<Cbami.,.) 

... -· 

Figul'9 ff. 
9'udy RmOCl/0002 •• 

RoetJHnear Plot of M•.,, CullUIUltlw Amount Excreted veraua Time 
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FOR.EST LABOR.A TORIIS. INC 
MONUROL"' (Fosfomydo Tro,..cebamiac) 

T ttbnic:al Rcpon 
Study RIJ700/0002 

Pa c 107 or llJ 

... 
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FOil.EST U.80RATOIUI5, INC. 
MONUROL"' (fot!ocn.vciA TRmolbamill•) 
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T tdlaical Rtpon 
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TABLE I S.rum conce11trations lllO'ml: means ol 2 assays) ol FoslOlnycin in hHlll1y sub,.as 
treated with Fostomyon Trometamot O<ally, 2000 mo (as f.>Slomycin acid). lndMClual 
data 

TIME 

0.0 
0.5 
1.0 
2.0 
3.0 
4.0 
6.0 
8.0 
10.0 
12.0 

TtME 

0.0 
0.5 
1.0 
20 
3.0 
4.0 
6.0 
8.0 
10.0 
12.0 

NO. not delectable 

SUBJECTS 

SUBJECTS 

--· 

025 

6- 04872 
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TABLE :;..serum conc.ntra1ions 111l1'ml) (means ot 2 assa)'$) ot Foslomycin in healltry subleas 

TIME 

o.o 
0.5 
1.0 
2.0 
3.0 
4.0 
6.0 
8.0 
10.0 
12.0 

TIME 

tru.ated wtth Fostornyein lrometamol orally, 3000 mg (as Fostomycm acid). lndiv"1ual 
data 

SUBJECTS 

SUBJECTS 

-----------------------·--· .. 0.0 
0.5 
1.0 
20 
3.0 
4.0 
6.0 
8.0 
10.0 
, 2.0 

-

026 
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TABLE ~ Serum concen1talions (llQ/ml; means ol 2 assays) ol Foslomycin in heatthy subjeCls 
- lrea:ed wUh Foslomycin Trome1amol orally, 4000 mg u (FoSlomycin acid). Individual 

d.ila. 

TIME 

0.0 
0.5 
1.0 
2.0 
3.0 
4.0 
6.0 
e.o 
10.0 
12.0 

TIME 

o.o 
0.5 
1.0 
2.0 
3.0 
4.0 
6.0 
8.0 
10.0 
12.0 

SUSJECTS 

SUBJECTS 

..... -· 
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TABLE 

TIME 

0.017 
0.25 
0.50 
1.00 
2.00 . 
J.00 
4.0!l 
6.00 
8.00 
10.00 
12.00 

TIME 

0 017 
0.25 
050 
1.00 
200 
J.00 
400 
6.00 
8.00 
10.00 
12.00 

1f- Serum concentralions (µgtml; means ol 2 assays) ol Foslomycin 1n healthy subjects 
lrealed wllh FoSlomydn Sodium tnlravenoosly, 3000 mg (as Foslomycin acid). lnohndual 
dala. 

SUBJECTS 

SUBJECTS •• 

-- -· 
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TABLE ;, Serum corv-.enlrahons (µOfml; means ->I 2 assays) ol Foslomycir. in heaHtry subjeds 

trealed with Foslomycln T romelamol orally. 2000. 3000 and •OOO mg (as 

( 
Fostornycinacid) and wilh Foslomycln Sodium inlrave~sly. 3000 mg (as Fostomyc1n 
3Cld). Means :1: SO ol 12 subjects 

DOSE ADMINISTERED 

ORALLY INTAAVENOUSLY 
TIME 

2000 mg 3000 mg 400011°9 JOJO~ 

0.00 <0. 710 <0.710 .o. 710 

0.017 370.643 
:1:92.051 

' 
0.25 19-l.432 

:1:23.521 

a.so A.271' 5.464 6.285 H9.S28 
±2.324 ±4.066 ti .148 :!:5.726 

1.00 11.026 15.415 20.282 100.998 
±5.~67 ±8.043 ±7.198 ±46.403· .. 

200 14.397 21.015 30.853 62.141 
±5.778 ±4.510 ±5.629 :t6.924 

3.00 11.827 17.309 23.520 41.608 
±4.292 :1:3.869 H.593 ±5.559 

4.00 10.170 13.252 18.389 30. 121 
±4.101 ±3.353 :!:3.956 :t6.360 

( 600 6.471 8.65S 11.411 14.897 
±2.653 ±3.387 :!:3.121 :!:2.84' 

800 4.S47 6.509 8.269 8.150 
±2.296 :!:2.393 :!:2.563 :!:2.106 

10.00 3.640 4.803 6.558 4.552 
±1.607 ±1506 12.064 ±1.496 

12.00 2.809 3.926 5.315 2.764 
:t 1.247 ±1.458 :t2.019 :t1 .292 

mean ± SO or • 1 subjects 

::: 
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TABLE ~Pharmacoldn•llc parame1ers ol Fostor.iyctn Trome1amol In healhy sublecls lraaled wilh 
2000 mg fas FoSICll11)'C01 acid) orally.Individual dala 

( ---- ·----------------~--------------------------------------------------------
Par am. I los2000 I 2os2000 I Jos2000 I 5os2000 I 6os2000 I 7os2000 I 8os2000 I 
-----------------··---------------------------------------------------------
Tl/2 ell 3.66 I 4.06 J.10 I J.32 I 5.09 I 4.Jl I 5.66 I 
Tl/2absl 0.80 I o. 12 0.44 0.41 I <;.28 I 1.20 I C.91 I 
Laq_t I 0.00 I o.oo I 0.00 (). 00 I 0.35 I . o.oo I 0.00 I 
Dose I 2000.00 I 2000.00 I 2000.00 2000.00 I 2000.!>0 I 2000.00 I 2000.00 I 
AUC_expl 116. 08 I 103.53 I 90.14 I 91.83 I 147 .17 I 89.54 I 6s.e8 I 
anax I 16.51 I 16.55 I 18.72 I 17.34 I 21. 46 .1 10.38 I 6.SO I 
Tma• I J.00 I 2.00 I 2.00 I l.00 I 2.00 I 3.0li I 2.00 I 
Clr tot I 17.23 I 19.32 I 22.19 I 21. 78 I 13.59 I 22.34 I 30.36 I 
Vd I 91.02 I 113 .10 I 99.25 I 104.21 I 99.74 I 139.06 I 248.14 I 
HRT_expl 6.24 I 6.94 I 5.02 I 5.35 I 7.53 I • 7.79 I 9.27 I 
Vdss exl 107.Sl I ~J4.0l I 111. 47 I 116.43 I 102.35 I 114.01 I 281. 54 I 
AUC iiiodi 114. 22 I 100.35 I 8~ 60 I 89.52 I 133.00 I 88.83 I 64.28 I 
HRT-modl 6.44 I 6.89 I 5._1 I 5.37 I 8.09 I 7.96 I 9. 49 I 
Vds::modl 112. 83 I 137.36 I 120. ·19 I 120.06 I 121.73 I 179.18 I 295 .12 I 

------------------------------------------------------------------------------
Param. I 9os2000 I l0os20001 llos20001 12os20001 M&AN SD1 
---------------------------------~~------------------~--:-... -;-----
Tl /2 ell J.J8 I J.SJ J.98 4.51 I 4.05 I 0.24 I 
Tl/2absl 0.57 I 0.87 0.24 1.18 I 0.69 I 0.10 I 
Laq t I 0.00 i 0.00 0.42 0.00 I 0.07 I 0.05 I 
Dose I 2000.00 I 2000.00 2000.00 2000.00 I 2000.00 I 0.00 I 
AUC expl 99.73 I 82.39 95.27 191.75 I 106.66 I 10..S~ I 
Cmax I 18.95.1 13.26 16.01 20.27 I 16.00 I 1.33 I 
Tmax I 1.00 I 2.00 2.00 4.00 I 2.18 I 0.26 I 
Clr totl 20.05 I 24.27 20.99 10.43 I 20.23 I 1.60 I 
Vd I 97.81 I 123.70 120.44 67.82 I 118.57 I 14.13 I 
MRT expl 5.41 I 6.49 6.25 8.lS I 6.77 I ,Q.40 I 
Vdss exl 108.47 1 157.54 131.:-, 85.02 1 137.24 1 16.34 1 
AUC ;ftoo1 91.00 I 76.JJ 92.!4 183.30 I 101.60 I 9.84 I 
HRT-modl 5.70 I 6.35 6.50 8.20 I 6.92 I 0.41 I 
Vds::modi 125.Jl I 166.37 141.19 89.50 I 146.31 I 16.64 I 

-- --
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TABLE /Pllarmaookinellc paramele<s ol Foslomy'-"' 1"1ome1amo1.., ioealtty subiec:ts 1raa1ed with 
3000 rng (as Foslomyc"' acid) oraUy .Individual da1a 

-------------------------------------------------------------------------------
Pilram. I l<1sJOOO I 2os3000 I Jos3000 I 4o~3000 I 5os3000 I 6osJOOO I 1os3000 I 
-··--------------------------------------------------------------------------··--
1·112 ell 
Tl/2abs.1 
I.og t I 
~\IC-exp I 
CnlaX I 
'!'max I 
Clr totl 
Vd I 
MR1·_expl 
Vdss exl 
AUC iixtl 
MR!'-modi 
Vds:·modl 

10.55 I 
O. 21 I 
0.34 I 

21a.88 1 

16.11 I 
J.00 I 

!3.11 I 
208.58 I 
15.49 I 

212.30 I 
208.01 I 

15. 96 I 
230.14 I 

3.13 I 
0.79 I 
0.00 I 

111. 54 I 
21. 61 I 
2.00 I 

26.90 I 
121. 61 I 

5.15 I 
154.54 I 
105.13 I 

5.66 I 
161. 46 I 

3.36 I 
0.33 I 
0.00 I 

127.29 I 
25.25 I 
2.00 I 

23.51 I 
114.31 I 

5.35 I 
126.11 I 
119. 27 I 

5.33 I 
133.99 I 

4.87 I 
0.34 I 
0.48 I 

152.24 I 
21.24 I 
2.00 I 

19.71 I 
138.44 I 

1.85 I 
154.66 I 
142.29 I 

7.99 I 
169.41 I 

3.62 I 
0.35 I 
O.OO_J 

135.44 ' 
27.46 
l.00 

22.15 
ll5.8'l 

5.61) 
124.00 
137. 74 

5.74 
124.96 

J.79 I 
0.90 I 

__ o.oo 1 
149.41 I 
21.64 I 
2.00 I 

20.08 I 
109.89 I 

6.11 I 
l34.11 I 
142.90 I 

6.78 I 
142. 28 I 

J. 91 I 
0.93 I 
0.00 I 

141.76 I 
21.14 I 
2.00 I 

21.16 I 
119.48 I 

1.23 I 
152.95 I 
129.11 I 

6.96 I 
161.45 I 

--~------------------------------------------------------·----------------------

Par..... I 8os3000 I 9os3000 I lOosJOOOJ ll~s30001 12os30001 

Tl/2 el I 
Tl/2a1>s I 
I.og t I 
AUC::expl 
Cmax I 
Tntax I 
Clr tot I 
Vd I 
MRT exp! 
Vdss ex! 
AUC iiiod1 
MRT-mocli 
Vds::modl 

3. 83 I 
0.19 I 
0 00 I 

9?.i5 I 
15.45 I 

2.00 I 
30.88 I 

170.80 I 
6.71 I 

20?. ll I 
93.03 I 

6.67 I 
215. l.l I 

3.12 I 
0. 49 I 
0.00 I 

14?.64 I 
28 .85 I 
2.00 I 

20.32 I 
91. 36 I 
5.08 I 

103.15 I 
140. 47 I 

5.20 I 
110.99 I 

6-Q~ I 
O. 35 I 
0.45 I 

124.ll I 
13.36 I 
2.00 I 

24.17 I 
209.63 I 

9.88 I 
238.89 I 
125. 59 I 

9.63 I 
2JC.ll I 

3. 37 I 
C.59 I 
0.00 I 

106.12 I 
24.20 I 
1.00 I 

28.27 t 
137.64 I 

5.22 I 
147.44 I 
102.05 I 

5.72 I 
168.24 I 

4.60 I.. ; 
0.82 I 
0.00 I 

221.0'l I 
25 !8 I 

3.00 I 
13.21 I 
87.65 I 
7.59 I 

100.33 I 
222.74 I 

7.82 I 
105.29 I 

_.. -· 
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TABLE df'harmac.oklnelic paramelets ol FoslOmycln Tromeiamol In heallhy subieds treated with 
.cooo mg (as FoslomycWI acldJ orally.lndMOOal data 

-- -------...--- ---------------------------------------------------·---------------
Pararn. I los4000 I 2os4000 I Jos4000 I 4os4000 I 5os40CO I 6os4000 I 7os4000 1 
------------------------------~----------- -------------------------------------
T!/2 ell 
Tl/2absl 
Lag_t I 
AUC_expl 
Cmax I 
Tmax t 
Clr totl 
Vd I 
MRT expl 
VdsS exl 
AUC iiiod1 
MRT-modl 
Vds:::modl 

5.07 
o. 45 
0.00 

290.91 
34.83 
2.00 

13.75 
100.65 

8.07 
uo. 96 
280.96 

7.96 
113. 39 

3.88 
0.67 
o.oo 

139.78 
23.69 
<.oo 

28.62 
160.36 

6.80 
194.66 
l30.70 

6.56 
200.90 

2.58 I 
0.74 I 
0.00 I 

157.81 I 
JS.Off I 
2.00 I 

25.34 I 
94. 34 I 
4.75 I 

120.43 I 
147.82 I 

4.79 I 
:i.29. 66 I 

4.16 I 
O. 37 I 
0.39 I 

171.10 I 
29. 35 I 

2.00 I 
22. 59 i 

!JS.44 I 
6.46 I 

145.84 I 
161. 97 I 

6.92 I 
170.95 I 

3.86 I 
0.55 I 
O.OOJ 

206.TI I 
37. 45 I 
2.00 I 

19.34 
107.80 

6. 49 
125.60 
198.24 

6.37 
128.50 

4.16 I 
0. 61 I 

~.D.00 I 
210.07 I 

34 .32 I 
2.00 I 

19.0• I 
114.40 I 

6.96 I 
132.58 I 
200.06 I 

6.89 I 
137. 72 I 

4.40 
0.94 
0.00 

227.15 
31.26 
2.00 

17. 61 
111. es 

7.87 
138.63 
209.97 

1. 7l 
146. 87 

Pararn. I 8os4000 I 9os4000 I 10os40001 llos40001 12osCOOOi 

Tl/2 el I 
T!/2a.bsl 
L&g_t I 
AUC_expl 
Cmax : 
Tmax 
Clr totl 
Vd I 
MRT expl 
Vdss exl 
A'JC iiiodi 
MRT-modl 
Vds:::mod I 

3.84 I 
0.81 I 
0.00 I 

140.41 I 
23.10 I 
2.00 I 

28. 49 I 
158.00 I 

6.69 I 
190.52 I 
134.80 I 

6. 71 I 
199.07 I 

3.34 I 
O. 41 I 
0.00 I 

183.28 I 
36.60 I 

2.00 I 
21. 82 I 

105.22 I 
S.41 I 

118.15 I 
171. 26 I 

5. 41 I 
126.23 I 

J.-41! I 
0.88 I 
0.00 I 

122.~l I 
20. 40 I 
2.00 I 

32.6~ I 
113.38 I 

6. 72 I 
219.27 I 
113.12 I 

6.~8 I 
232.55 I 

J.18 I 
0. 73 I 
0.00 I 

167.15 I 
32.05 I 
2.00 I 

23.93 I 
109.87 I 

5.79 I 
138.48 I 
147.13 I 

5.65 I 
l5J.S3 I 

4.83 1 .• 
0. 72 I 
0.00 I 

253.85 I 
32.10 I 
2.00 I 

15.76 I 
109.87 I 

a.07 I 
127.~9 I 
238.78 I 

8.02 I 
1J4.27 I 

..... -· 
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TABLE f Pl\armacol<in9Uc pa<amel8'$ ol Sodium foslomy<;in II\ healhy subieds l<Hled wllh 
3000 mg lnlrllvenOusly.lndivQ/at data. 

( -------------------------------------------------------------------------------
Parain. I livJOOO I 21vJOOO I JivJOOO I HvJOOO I 51v3000 I 61.vJOOO I 71.vJOOO I 
-------------------------------------------------------------------------------- Tl/2 ell .276 I .117 . 730 I .125 I .242 I .159 I .175 
Tl/2absl 2.16 I 2 .18 :1.55 I 2.08 I l. 65 I 2.18 I 2.28 
Alic_ exp 1 487.00 I 372. 34 i 402.60 I 448.45 I 424. 73-f .+64. 65 I 548.26 
c:max I 416. 40 I 150.00 I 207.20 I 548.80 I 404.61 I 285.20 I 416.80 I 
Tmax I 0.02 I 0.02 I 0.02 I 0.02 I 0.02 1 0.02 I 0.02 I 
Clr tot\ 6.16 I 8.06 I 7.45 I 6.69 I 7 .0E ·1 6.46 I 5.41 I . 
Vd I 19. 21 I 25.40 I 27.43 I 20.09 I 16.80 I 20.35 I l 7. 9"7 I 
Ml'T_expt 2.29 I 2.53 I 2.47 I 2.31 I 1.82 I 2.93 2.92 I 
Vdss exl 14.14 I 20.39 I 18.42 I 15.45 I 12.88 I 18.94 15.97 I 
AUC iiiod1 468.78 I 361. 61 I 396.36 I 430.95 I 408.Bl I ,51. 72 532.39 I 
Ml'T-11\0dl 2.38 I 2.64 I 2.67 I 2.46 I 1.92 I 2.91 2.86 
Vds :::inoc11 15.26 I 21.94 I 20. 21 I l 7 .10 I H.07 I 19.30 16 .14 

-----------------------------------------------·--------------------------------
----------------------------------------------------------
Pa rain. I 81.vJOOO I 9iv3000 I !OivJOOOI 111vJOOOI 12iv3000l 
--------------------------------------· ---...... ------------
Tl/2 ell .550 I .108 I .299 I .248 I .159 I 
Tl/iabsl 2.32 I 1.50 I 2':"39 I 2.05 I 1.99 I· .. . ' 
AUC_expt 371. 67 I 446.18 I 436.22 I 464.21 I 457.21 I 
CJr'.AX I 380. 75 I 421.50 I 303.00 I 353.55 I 299.90 I 
T!rax I 0.02 I 0.02 I 0.02 I 0.02 1 0.02 I 
Clr 1'..Ctl 6.01 I 6. 72 I 6.88 I 6.46 I 6.56 I 
Vd I 26.97 I 14. 59 I 2~.70 I 19.11 I 18.80 I 
MRT_expl 2.37 I 2 .14 2. "11 I 2. 40 I 2.88 I 
Vdss exl 19.17 I 14.41 19.06 I 15.49 I 18.90 I 
AUC iiiodi 375.29 I 421.76 ! 424.39 I 451. 01 I 430.56 I 
MRT-modl 2.39 I 1.96 2.83 I 2.48 1 2.62 I 

I Vds:::mcdl 19.10 I 13. 9"7 19.99 I 16.49 I 18.23 I 
\ -----------------------------------------------------------

-
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TABLE 
,o 

Ptiarmacoldnetlc parameters (means±SO) or loSlomydn In tMtalll/ SUbj$ds treatt!O wUh 
foSlomydn lrometamol orally 2000. 3000 and 4000 mo (as For.lomydn acidl and wlh 
Fostomycin SOdlUm lnlravenously 3000 mo (as FOSlomfcin acid) 

Parameter F.T. 2000 rm F.T. 1000""' F.T. 4000 tr.!l F.S. 3000 mn I.> 
T112 o(IY) 0.27:1:0.186 
T 112 el. (ll)(IV) 4.05:1:0.79 4.51±2.07 3.92±0.69 2.11±0.09 
Tt/2 abs. (hr) 0.69:1:0.33 0.58:t0.24 0.56:1:0.173 . 

• Lag.I (h) 0.07:1:0.16 0.11:t0.20 0.03:1:0.10 - .-: i... .. 

AUC .. xp (h'm¢) 106.66:1:34.92 144.89:1:~0.~S 189.74t.50.12 443.63:1:48.87 
(;max (n-o'L) 16.00t4.41 21.l!O:t4.81 30.85:1:5.81 370.64:1:92.04 
Tma.-t (IY) 2.18:1:0.;)6 2.00:1:0.58 2.00.tO.OO 0.02±0.00 
CL 101 (Uhl 20.23:1:5.30 22.01:1:5.30 22.41:1:5.68 6.84±0.76 
CLr(Uh) 425.5li303.43 500 .<13:1:311.97 <C95.<C5:1:3<C l.l!4 195.72±150.41 
Vd (l) t 18.57:1:46.86 135.43t(0.77 123.43:1:26.5 ' 20.87:1:4.08 
MRT .. xp(hl 6. 77.t 1.3:2 7.37:1:2.90 6.87:1:1.03 2.<19:1:0.34 
VdSs .. xp IL) 137.24:1:~.19 154.69:1:43.68 146.86:1::M.95 16.9312.45 
AUC-mod{h'm¢l 101.80±32.63 139.08:1:39.42 177 .90:1:49 .25 429.47±44.96 
MRT·mod (h) 6.92:1:1.35 7.4612.97 6.63:1:1.00 2.51±0.31 
Vds-mod CLl 146.31±55.18 162. 71:1:43.19 156. 14:1:36.92 17.65:t2.56 

. c • 
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TAilLE 11 MeanuSD ol some pllarmacoklnetic parameters disl<b.Jled by se• 

( 
Parameter Males Female 

2000 mg per os 
No. or cases ~ 6 
Cma1(m¢.) • 15.60±6.02 16.31±3.13 -· Tmax (IY) 2.40±0.89 2.00±0.89 
AUC-exp (h'rng'I.) 118.14±51.19 97.09±10.03 
Tl/2 el. IPl(hr) 4.56.t0.83 3.62:1.0.46 
GL IOI (Lt11) 19.59.t&.02 20. 76.t1 .92 
l/d (l) 130.50±69.03 108.63.t17.88 
MAT-exp (h) 7.67:1:1.09 6.00:1:1.00 
l/dss-mod (L) 162.01:1:79.41 133.22:1:24.42 • 

3000 mg per 01 
No. ot cases 6 6 
Cmax (fnl>'L) 19.76:1:4.45 23.85±4.63 
Tmax (IY) 2.16:1:0.40 1.83.t0.75 
AUC-exp (h'mQll.) 143.58±46.14 146.18±38.42 
T 112 el. ll'>lihr) 4.37±1.01 4.65±2.89 
CL IOI (Lt11) 22.49t_fi..20 21.52±4.7~. . 
l/d (L) 139.33±44.23 131.19±40.68 ' 
MAT-el<P (h) 7.41:!:1.42 7.32.t4.07 
VdsS·mod (l) 170.44±46.21 1S4.96H2.76 

4000 mg per os -No. ol ca11es 6 6 
Cmar(m¢.) 27.16±5.56 34.54±2.45 
Tmax (hr) i.OO.t0.00 2.00:1:0.00 
AUC-exp (h'mgll) 173.95±50.27 205.52±48.911 
T112 er. IPllhtl 4.09:1:0.40 3.73.t0.89 
CL 104 (Lt11) 24.52:1:6.46 20.29±4.28 
Vd (l) 141.90:1:26.13 I 04.95±6.49 ( 
MRT-exp (h) 6.94!0.57 6.39.t1 .34 
Vdss·mod (L) 179.23±38.77 133.03±14.66 

3000 ma t.v. 
No ot cases 6 6 
Cmax ( rTVl) 361.27±98.61 380.0U:93.31 
Tmax (IY) 0.01.tO.OO 0.01.tO.OO 
AUC-eip (h'l"Qll) 425.09±42.19 462.15±51.45 
T1/2 ti. lll)OV) 2.18.t0.14 2.03.t0.39 
CL IOt (vll) 7.1 lt0.74 6 35:1:0.69 
Vd (l) 22.5S.t3.28 19.18.t4.3s- -· MAT-exp (h) 2.63t0.26 2.34.t0.36 
Vc!sHnod Ill 19.27±1 .64 16.01t2.29 
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TABLE 
I>--

Bioavallabilly "41• l~-. ~"""-"i in h«alhy $\lbteCIS llHled wtlh Fos!omycln Trome1amol 
oraly. 2000. 3000. 4000 mg (as fo~my<:in .ad). lndMcklal dala arc means l: S.O. 

--- -------------··---------------- ------------------------------------------
rosrCMYCIN (Jag) 

---------------------------------------------------------------------------
Sub j<!!cts 

1 
2 
l 
4 
s 
6 
7 

a 
9 

10 
11 
12 

2000 3000 4000 

------------------------------------------------------------... -~-~--------
Hean 35.61 32.88 . 30.89 

S.D. 11.17 7.96 7.10 

_. -· 
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' TABl.E Urine ooncelllratians (mQll) oC 1'9ahhy sutlftd• trHled wtlh Fostorn)'Cln 'Trometamol 
2000 mg (as foslOmycin aQ1l orally. ~·. Clala. 

TIME 

0.0 
0-2 
2· ~ 
•· 6 
6·12 
12-24 
24-3{ 
36-48 
48-&0 
60-7?. 

o.o 
0- 2 
2·4 
,_ 6 
6·12 
12·24 
24-36 
36-48 
48-6(, 
60·72 

ND: not ci.tectablo 
NS.nosa~e. 

SUBJECTS 

.... -· 
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( 

,,. 
TAB'-E Urme concen1ralions tmQ/I) of t1eatthy subjects 1rea1ed wl111 Foslomyctn Trome1arno1 

3000 mo tas Fosfornycrn •Cid) orally. lllllMQlal Clala 

TIME 

0.0 
0- 2 
2- 4 
4- 6 
6-12 
12·24 
24·36 
;jlj 48 
41·60 
60-72 

TIME 

0-0-
0· 2 
2· 4 
4· 6 
6·12 
12-24 
H·36 
36-48 
48-60 
60-72 

NS no sa,..,,.. 

SUBJECTS 

SUBJECTS 

...... -· 
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1.S 
TABLE Urine concentniHons (mg/I) of hHfth)' subjects lrealed wtlh Foslomycin Tromelamol 

4000 mg (as Fosfomrcin acid) 0<ally. 1.-.a1 dala. 

TIME 

o:o-· 
O· 2 
2·4 
4·6 
IH2 
12·24 
24·36 
36·48 
48·60 
60·72 

SUBJECTS 

TIME -----------:=="' 
SUSJE:.CTS 

0:0-
0- 2 
2·4 
4·6 
6·12 
iZ-14 
24·36 
36·48 
48·60 
60·72 

NO: nol delectable 

__.. --
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6- 04886 



( 

TABLE 

TIME 

0.0 
0- 2 
2-4 
4- 6 
6-12 
12-24 
24-36 
36-48 
48-50 
60-72 

TIME 

0.0 
0-2 
'. 4 
4- 6 
r.12 
12-24 
24-36 
36-48 
48-60 
60-72 

th 
Llrine concentrations (mgll) of healhy subjecls lrealec:t wilh Foslomydn So<lium 3000 
mg (as Foslotn)'Cln acid) inlravenousty. lndividuill Clala. 

SUBJECTS 

SUBJECTS 

ND: nol delectable 

-- -· 

040 
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,7 
TABLE /Urine co11C6nlralio11S ol healthy subjects treated wl-" Fostomycin T rometarnot orally. 

2000. 3000 ancS 41000 mg as (as Foslomycin acid) and wllh FoSlomycin Sodium 
inlravenously, 3000 mg \as Foslomyckl adaj . Means :t SO ot 12 SUbjeels. 

DOSE ADMINISTERED 

ORALLY INTRAVENOJStY 
TIME - -· 

2000 mg 3000 mg 4000 mg 3000 mg 

0.00 <3.5 <3.5 <3.5 

0·2 1074.675 1721.383 27~.350 12529.466 
%883.83 ±954.08 :t1223. 17 13708.22 

2-4 U19.748 1532.338 2124.488 5767.708 
:!:1098.75 ±838.32 11064.56 1319•.89 

•· 6 1209.995• 1300.650 1549.233 2900.292 
±770.45 ±509.26 :t676.88 :t898.43 

6-12 407.240 560.354 755.625 883.7~; • 
±206.82 ±206.59 ·-- :t342.01 1450:6 , 

12-24 213.752 334.312 491.623 131.94' 
:!:137.27 ±131.52 :!:230.70 171.13 

24-36 74.11<4 131.713 230.646 10.011· 
±25.38 ±45.57 ±131.59 :t41.88 

36-48 44.661 90.928. 181 .796 
!20.58 ±41.96 ±94.76 

48·60 13.735 42.567 77.038 
± 10.33 ±24.79 :t541.23 

60-72 11.68!;1 33.912 51.855 § 
±5.94 ±33.S2 ±35.95 

means± so. ot 11 ~..s (t subjea had no sa/1111eJ. 
•:means± SO. ot 10 subjeels (In 2 subjec:ls not dtlllClable values-• tound). 
#:means± SO. OI 6 sOOjeds (In 6 subjeds no( <HleQablt values~" tound). 
§ means± SD ot 11 subjecl5 (In 1 subjecl a not detldable va~ was IOund). -- ·-· 

., 

-- ---
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( 

( 

Fec:.al concentrallon (mcg/O) ol Foslomycln aller oral adminlstralion ol Foslomycin 
TromGtamol 3000 mg (as FoslOm)'Cln acid). lndMdual data. 

Tme(days) 
Sutijed ·--- -·--···-------------

,.,. -1 2 3 
-------·-----------· 

• faeces not 11rcreted .. ~ 

-- -· 

048 
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TABLE 

( 

( 

1 ~ Fecal concentralion (ITICOIQ) ol Foslomycin aller Intravenous aminislralion of sodium 
Foslomyon 3000 mg (as Foslomyci<l acid). Individual aa1a. 

Tme (dilyS) 

&Jbjl>ct ·-----·--·-····-···-·-····---·-------
;./' _, , 2 3 ~ 

--··----·---··--··-----------·-----== 

•Faeces nol e•creted -·- ... ; 

~ -· 

049 
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TABLE Fecal '!!COVll'Y ol Foslomycin aller otal amlnlslratlon ol Faslomycin TromeJ~mol 3000 mg 

tas Foslomyc:in acid) 

Tune (days) T Olal Recovery 
StJtijea --­
~ -1 

--------------·----

Mean 
SD 

() 

• Faeces nol excreled 

2 3 ---------

103.6 
148.7 

451.8 182.1 
376.1 •. .l53.S 

103.7 
128.0 

mg -! 

841.2 28.0 
352."/'.. \11.8 

-- -· 

6- 04897 
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TABLE 
.)\ 

Fecal 1ecovery or Fosromycin aller intravenoua aminlstraUon 01 Fostomycsn Sodium 
3000 mg 

Time (days) T olal Recovery 
Sullled ·------·······-----·--····--·-·····-·-----·-··------·----

N' -1 1 2 3 4 mo "· ······---------------------··-------- ----4--~ .... 1----l 

---·-------------------·------~ 
· Faeces nol excreted -- .. ; 

..... -· 

051. 
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Urinary and Caecal recovery in the same subjects after oral treatment is presented in 

table 31. 

Table 32 presents the l'C3Ults of the statistical comparisons of bioavailabilicy, plasma 
AUCO.-. and urinary m:overy for Che 3 or.al doses. 

25 -
c 2C • u ... .. 

' E 
0 
;; 15 -.2 -.. 
- 10 .!§ 

"' "' 
5 

0 
0 Timi {hi 5 10 15 :zo 

F i1. 1- Siwwla1cd IOl/-fdll CIMl:ltlfl•aUOtlJ of•~ a lio1/c Of'ol -iWlrai;,,,. of 2 I of fotfc"'r<i• 
"""''"""'°'· Ez-"mt111al "41a an also,,,,,,.,,. 

25 

r 20 

c 
'2. 15 
e a 
§ 10 
0 I 

'E 
a 

51 "' 
-- ! 

0 
0 Time {hi 5 10 15 20 

Ffr. J- Si-1-.A /olf_,a• <OftU••mJliOftl a/fer a 1'•1lc oral odlnioiSlrOI- af J I o/ fotfomyc10 
.-ClflO( . .. __._RIG/ dala Grf dbO Jiluwft. 
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( ·-:s ,... 

20 

c 
u 15 ,.. 
~ 
£ 10 0 
g 
"' 

:1 
:1 

0 Time (h) 5 ·-- 10 15 ... ,?() 

Flf. J- Si-lo1td folflNftycill co111:<1t1T01iOAJ o{ltT G .li1tfl• iWtll ... ..UITOI- of 4 I tJ/ folf-yt:111 
''"'"ttarnol. £sn,,ri11Mftlol Jo111 or~ olso 1/ttlwte. 

25 -

20 .. 
s 
u ,... 
E 15 0 
;;; 

1J 
~ -0 

e 
c;. 
:1 5 

0 
0 Time (h) 5 10 15 20 

l'if. 4--Si"'"'"'"' folf0ftf1Cill COllUltlTOliOAJ ,,, .. , "1iA1I• ..,., lldiriiliillTOllOll of 2 (co•lliHIHU 
(iMI 1 fbroUll liMl.4 I '11 fdot1td /iMl IT-lllftO/. 
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200 

·:1 • • 
0 TllM (h) 5 10 15 •• ~o 

Fir. S- S1wr.11/a1td /ol/_,atl '"""'""°'"'"' o/1tfl1 sill1I< i.•. i111«1;o,, of J 1 of '°"'"""fosf_,c111. 
Einnimetttal daJa art alJD 1/towft. 

8 1 Adyeae Eyen1s 

The adverse events observed during I.he s1ud~· a.re presenled in table 33 
All the evc.-nts sponianeously recovered wi1hou, sequclae 

llJ.2. Laboratory uams 
8.J.2. J r:Jlood leSIS 

The labontory exams were repeated before each treatment and, as appears in 1ables 

2-3. only few values lie outside Ille nonnal range. usu~liy 1hey a.re close to the limits, 

and in no case 1hc abnormal findings could be correlated wi1h the treatment. Pa1ien1 

n° 6 has a cle11ly abnormal SGOT value (196 U/L.) recorded 3 weeks af1cr having 

been treat1:d wi1h 4 g or 1hc oral preparation. SGOT values slightly above the normal 

range were also recorded in the same patien1 11 I.he fim prc-trutment visi1 and ar1er 3 

g of fosfomycin uomctamol per os. The 01her liver function tests (IMWrulitn and g­

GT) were always normal in the pa1ien1. 

8.3.l;;jl Urine analysis 

Endocencus crcatinine clearance values have been calculated. The values o)Olside 1hc 

norm&I ranges in no case have been consid~red clinically significant 

Some abnonn~I finding was present in the urine analysis before and during the 

IT'C&tmcnt. No"" of them is relatc:cl 10 the dr -'C treatment. 

Pa1ien4 had microscopic haema1uri1 in 1he prc-1rc111ncn1 and af1er (Na Fosfo. 
i.v.) since mcnsuu11ing. · 
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TABLE 
1 
Urinary recovery !mg) ol loslomycin in 12 eldetiy subjeds cker orOl odministraf'lotl cl 
loslcmycin lrometcmcl (2 g os loslomycin). 

SUBJE TIME ' -:: :.~ ~- · ·· - - - . TOT Al RECOVERY 
N .. 0 ().4 4-8 

1 

2 

3 
I 

A 

5 

6 
I 

7 

8 

9 
I 

10 

11 

12 

f..- OS-10S 
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TABl.f 

SUIJEa 
N 

1 

2 

3 

4 

5 

6 

7 

e 

9 

10 

11 

12 

• iJ 

Urinory roco-.ry l"'lll cl lcJ_,.an in 12 el&oriy wbjecl> oloer orol od,,.,,.,,.orion o/ loJ_,.an 
ftom.lornol 13 Q 01 loJ°"')'O'I. 

TIME..,, TOTAi. IECOVDT 
0 I CM I 4-8 I 1-12 I I 12·24 I 2448 - I ,. 

I I I I I I I 

' • . 

' ' • . . . 

(,- 05406 
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=:> 
J1 

""' ;:) 

--.J 

.......... 

0 0 

Tobie ) 
Utinory conoentrclien ond IQlol recio .. y ~in ek*ly subjects alter oral odrnini11rolion ol lo1fomycin lromelornol (2 ood 3 g os loslomycon 

1e1oecti..lyl. Meol'I values, •lonfPd - ond analysis of vorion<ie. 

-
URINARY 

-

OOSE N O-o4 N 4-8 

-

29 12 75o4.o4 t 12 1o452.l.t 
168.7 166.6 

Jg 12 1199.4 .t 12 1620.1 .t 
175.l 210.0 

·--

F 4.31 0.70 
I/A "1--0" 

p 0.07>p>0.05 > 

l. 

' 

C 0 N C E N T R A T I 0 N \mcg/mq 
-

TIME ihl 
-

N 8-12 N 12·2"' 

12 768.3 .t 12 297.5 .t 
183.6 68.7 

1 
' 

10 924. 9 .t 10 296.5 .t 
2\0.8 53.9 

0.32 0.00 

> > 

--

• 

N 2o4-o48 

12 59.0 .t 
lo4.9 

12 106.7 .t 
19.6 

4 . .58 

0.06>p>0.05 

-

TOTA 

N 

~.t-

l I 

II 

--· ·-

O.Oi 

----1· -

RECOVERY 

o/o 

2.83 • 
2 50 

6.96 1 

1.77 

4 33 

p>O 05 
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,., 
L'r1ne E/lmlnauon. 
Thr (osfomycin concf.!ntrauons 1n unne parallcltd the scrum concen­

tr:iuons (1.1ble Ill) as did. consequently, the •~•I amount of fosfol!lyc1n-· 
eliminated 1n unne over the 48 t. monnorcd (table Ill). The total elim1na-
11on of the dose wu 36.1 :: 6.U'MI when fosfomyc1n was taken •lo•.:;41.2 
:: 9.0'iio W'l\h c1mt11d1ne.an.! 27 .7 :: S. I 'Ml when me1oclopramidc was also 

I 
Tohlt' Urino.: conccntn11aon1 1111t'I) of fos(omycin aOCT on.I dows o( 50 m~& P"C" as fotfomyc1n. 
tromcum4t al.her alone ot wwth c·unn1diM or .-.\.ti mc1odapnm1de 

Unnc COIJCC11ol'l 

uuerval. h 
Fostomran &!one 

mtllll ranee 

G-l 1 . .,1~ 
(!.9:.-r~: ------

2 ... Hl5 
( 1.0>51 

4-6 1.9!0 
(1.2511 

6""' 1.629 
(1.1571 

1-12 1.006 
()9'" 

12-16 , .. 
(•lll 

11>-2• ... 
(20ll 

l'-16 12: 
(U) 

Jl>-41 )() 

(7)1 

T oW wnne rft'Ct"t'a'l' )6, I 

<'°'-· ·•~1 t601 

I SO, 

Fosfomyc.1!'1 .. 
cirnC1id;'lC 

·--...cu nn'c 

2.017 
(1.615) 

4,llJ 
(2.•171 ---l,116 
O.JIOI 

1.705 
(7471 ---
1.3~1 

14111 

792 
()99) 

490 
(249) 

12 
mi 
2J 
tl:) 

.. ,.2 
19.0l 

Fcnfomyttn • 
mc1oclopnm1dc 

• • 
mun nl~IC 

1,046 
(606) 

2.5•1 
(935) 

2.012 
(9001 

1.•CJ 
(6111 

9U 
(1%) -·----
619 
(301) 

501 
()11) 

169 
(i Ill 

61 -()91 

l1.1 
(!.II = 
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~,.,.~ . ..,...,., 
-- ,.r. -..oco00t......,. 

t '1 

l o+-.-.-1 ~....--..,.---,..-.-~,...., 
" • 20 .. " ...... _ 

ilO 

F11 . Scrum coec:rat111t10111 ol f· &lomyae &i¥C'D u foslomycin ttometamol. euhc-:­
aione or .,tll Qlfte1.t41ec cw widli llW\Odopn.lft.idc to 9 haJUly volLn1rcn.. ~..aikd raulu 
&t"C II Yftl ... l.&o&c l 

Rauiu 

Sn1.m Conc"1tf'Oi101U 

All Pf'Cdote tcn lacked a111ibacterial activity_ The fosfomycin senim 
concet1tn11q!ls -re nverlappins after the drus was administued al::inc 
a.ad wbeu 1t Wai tll<ni tosether witb cimetidine. In contrut. metoclopram· 
ide reduad tbc 1blofi>1aon: considerably lower setum concentrat' _,., 
raullcd for Ille peak level and 1hroushou1 most of the observation period 
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20 1 , 
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f I 
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10 
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Divisior of Anti-Infective Drug Products 

CONSUMER SAFETY OFFICER REVIEW 
OF 

FINAL PRINTED LABELING (FPL) 

\pplication Number: NOA 50-717 

N11me of Drug: Monurol® (fosfomycin tromethami11e) 3 gram Sachet 

Sponsor: Forest Laborntories, In~. (U.S. Agent for Zambon Corporation) 

Material Reviewed 

Submission Date: February 4, 1997 

Receipt Date: February 5, 1997 

MAR 2 4 1997 

Background and Summary Description: Original NDA submitted on September 28, 1994. 
Non-approval letter was issued on September 20, 1995. Applicatiol' resubmitted on June 28, 
1996 and approved on December 19, 1996 with approved marked-up labeling. Monurol® is 
indicated for the treatment of uncomplicated urinary tract infections (acute cystitis) in women. 

The final printed labeling for Ni •A S0-7 !7 is consistent with the labeling approved December 
19, 1996. There are several minor editorial differences between the two sets of labeling, some 
of which need revision. At the time of the next printing, the following changes should occur: 



_) Conclusions 

Based on the review of the FPL, an acknowledge and retain (A&R) letter is recornmended. 
The letter should include a request for the changes, #'s 1-3 and 5-7 as noted abnve, to be 
revised at the time of the next printing. 



) 

~~~-~ 
-- - - - --- - ---- - - - ---· 

Consumer Safety Officer 

I' .-, ~ 
.-/1.~ .·. 1 

Mtidical Officer 

cc: Concurrence: \ 
HFD-520/SCSO/J. Bona ) !>s;J,, / 
HFD-520/SMO/J. Soreth~()f-, '>fr/ I 

O~iginal NDA 50-717 
HFD-520/Div. Files 
HFD-520/CSO/B. Duvall-Miller 
HFD-520/ActDivDir/D. Feigal 
HFD-520/SMO/J. Soreth r ;/>ffl )-

draft: bdm/March ~. 1997/M:ILABREV\50717.0RI 
rid Initials: 
final: 1.wn.,_ 5/u n 1 

CSO REVIEW 

HFD-520/ ActDivDir/D. Pei al It "--~ 
. 'f /,'atL:lf i ,;r 

o/ 7Ji..-·/1+ 



NDA 50-717 

Forest Laboratories, Inc. 
Attention: Foma Rashkovsky 
Acting Director, Regulatory .\ff airs 
One Meadowlands Plaza 
East Rutherford, NJ 07073 

Dear Mr. Rashkovsky: 

' ) -
·'----"' 

MAY I 2 1991 

We acknowledge the receipt of your February 4, 1997 submission containing final printed 
labeling in response to our December 19, 1996 letter approving your new drug application for 
Monurols (fosfomycin tromethamine) 3 gram Sachet. 

We have reviewed the labeling that you have submitted in accordance with our December 19. 
1996 letter, and we find it acceptable. 

Several minor editorial changes were noted in the review of your final printed labelirg. At the 
time of the next printing, the following changes to the label should occur: 



NDA 50-717 
Page2 

If you should have any questions, ple'l!le contact Beth Duvall-Miller, Project Manager, at (301) 
827-2125. 

Sincerely yours, 

.i!u-u.f?\ (j/{::rk".:...V.// 
~ W. Feigal, Jr., Mt'>., M.P.H. 
Acting Director 
Division of Anti-Infective Drug Products 
Office of Drug Evaluation IV 
Center for Drug Evaluation and Research 



NDA 50-717 
Page3 

cc: Concurrence: 
Original NDA 50-717 
HFD-520/Div. Files 
HF-2/Mcdwatch (with labeling) 
HFD-104/0ffice Dirf'ctor (with labeling) 
HFD-520/CSO/B. Duvall-Miller (....;.u, l.,__b, 1 •• j l 
HFD-520/SCSO/J. Bona 
HFD-40/DDMAC (with labeling) 
HFD-92/DDM-DIAB (with labeling) 
HFD--013/0GD (with labeling) 
HFD-735/DPE (with labeling) 

HFD-520/SCSO/J. Bona(}!_;> -1 (, 

HFD-520/SMO/J. Soreth~ ~fi'l[.({ '1 

HFD-520/AcillivD~~~ 

Drafted by: bdm/Marcb 3, 1997/M:\A&F1N507!7.FPL 
initialed by: 

final:()~ 3/·• 1'11 

ACKNOWLEDGE AND RETAJN IAR) 



NOA 50-717 

Forest Laboratories, Inc. 
Attention: Foma Rashkovsky 
Acting Director, Regulatory Affairs 
One Meadowlands Plaza 
East Rutherford, NJ 07073 

Dear Mr. Rashkovsky: 

APR I 7 1W7 

Please refer to your February I 9, 1997 submission containing final printed secondary trade 
packaging in respons~ to our December !9, 1996 letter approving your new drug application 
for Monurol® (fosfornycm trometharnine) 3 gram Sachet. 

We have reviewed the packaging that you have submitted in accordance with our December 
19, 1996 letter, and we find it inadequate. Please incorporate the following changes for 
resubmission and review: 

!. To your statement 
please add the information 

taken directly from your 
package insert. This information is needed tn insure that patients recdve appropriate 
treatment for their medical condition. 

2 To your statement 
please add the information 

If vnu have any questions, please contact Beth Ouvall-Milfer, Project Mar.ager, at (301) 
827 2125 

Sincerely yours. 

., 
1_£.~U··{/f./ /::.. ~;__ y 17 r/ 

/ )/ / 
David W feig~I. 7· .M D .. M PH. 
Acting Director 
Division of Anti-Infective Drug Products 
Offic" of Drug Evaluation IV 
Ct'ntt·1 for Drug Evaluation and Research 
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NDA 50-717 
Page 2 

cc: 
Original NDA 50-7 I 7 
HFD-520/Div. Files 
HFD-104/T. Nearing 
HFD-520/CSO/B. Duvall-Miller 
HFD-520/Chem/J. Timper 
HFD-40/J. Spearmon/DDMAC (with iabeling) 

Concurrence: q . 
HFD-520tSCSO/J. Bona Jy,f ~, 
HFD-520/SMO/J. Sorethi1'.1fa' I 7 
HFD-520/ ActDivOir/D. F'eigaY' 7r 

~f(ly 

Drafted by: hdmlMarch 26, \997/M:INONA&R\50717. i 
Initialed !; ; : 

final: !:fr~-. 1/~ ~ 1 

GENERAL CORRESPONDENCE (GC) 
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i RECO~ OF TELEPHONE CONVERSATION 

( 

DATE: December 1, 1994 

TO: Ms. Talllllly Replogle of Forest Laboratories 
Telephone Number (212)224-6810 

FROM: Maureen Dillon-Parker of FDA -ll}W1d-/ • /CiV 
Telephone Number (301)443-0257 

SUBJECT: Clinical, Statistical, Biopharmaceutical, and Chemistry 
Reviewers Requested Information 

NOA NUMBER/DRUG N~.ME: 50-717/Monurol (fosfomycin tromethamine) 

SPONSOR/APPLICANT: Forest Laboratories/Zambon 
150 East 58th Street 
New York, N.Y. 10155-0015 

The attached Clinical, Statistical, Biopharmacautical, and 
Chemistry Reviewers recommendations were discussed with Ms. 
Replogle and then forwarded via facsimile. Ms. Replogle stated 
that she would have the appropriate disciplines address the 
recommendations. She stated that she would phone if there were 
questions and that they would do their best to respond by the 
deadline. 

The conversation ended amicably. 

cc: Orig NOA 50-717 
HFD-520 
HF0-520/SMO/Albrecht 
HFD-520/MO/Soreth 
HFD-520/SPHARM/Osterberg 
HFD-520/PHARM/Joshi 
HFD-520/SCHEM/Roy 
HFD-520/CHEM/Timper 
HFD-520/SMICRO/Sheldon 
HFD-520/MICRO/Sorrey 
HFD-521/PROJ MGR/MDillonParker/N50717.TC 

TELECOM (Attached - facsimile (3 pages)) 



( 

( 

RE: MONUROL 
SPONSOR: FOREST/ZAMBON 
NOA 50-717 

( 

The following is broken down by each discipline ir. need of 
additional information. So that we ma:; review t-.his application in 
a timely manner, it is requested that the infon11ation requested by 
the Clinical, Chemistry and Biopharmaceutics Reviewers, be provided 
as soon as possible, but no later than Decumber 16th. 

CLINICAL 

In follow-up to the recent CANDA meeting, please be reminded that 
the following was requested by the Clinical Reviewer: 

1. Reasons for sponsor non-evaluability, given in detail. 
2. Day relative to start of therapy for all follow-up visits and 

cultures taken. 
3. Desiq!Oation of visits numerically (e.g., l=entry; 2=first 

follow-up fosfomycin, on-therapy cipro; etc.) 

CHE.'(ISTRY 

The {allowing information is requested: 

a) provide the full stability data currently available for 
the drug substance and drug product; 

b) provide three copies of the method validation package for 
the drug substance suitable for collaboration by the FDA 
:.aboratories. 

BIOVi!ARMACEUTICS 

(1) Ple?se provide further information on the disposition of 
fr Jmycin trometharnine with regards to: 

a. the fate of the remaining 
adminstration; 

% of a dose following oral 

b. specific information on the metabolite(s). 

(2) Detailed reports (formulation used, raw data, assay 
validation) of the studies submitted from publications anC. 
other incompleted reports should be provided for review. 

STATISTICS 

Please see the 2 pages attached titled APPENDIX II. Responses to 
Appendix II should be received no later than January 6, 1995. 

PLEASE CONTACT MAUREEN DILLON-PARKER at 301-443-0257, if you have 
further questions. Thank you. 



( ( 

APPENDIX II: 

1. For studies MON·US-01 and MON·US-02. a tabular summary of the perc•ntage of patients included for 
in each analysis population (ITI and evaluable) by center. A possible t•ble snel! is a• follows: 

FT COMPARATOR 
center evaluable/enrolled (%) evaluable/enrolled (%) 

1 
2 

all centers combined 
-

2. For studies MON-US-01 and MON-US-02, a tabular summary bv treatment of the patient reasons for 
exclusion from the ITI and evaluable populations. This should be provided foe all patients combined, and 
then by ce~ter within each reason. Separate sets of tables should be for the ITI and evaluable patient 
populations. Possible table shells are as follows: 

For all patients: 

~ 

FT COMPARATOR 
rea::>on # with reason/enrolled (%! # with reason/enrolled (%) 

reac;on 1 
reason2 

By c2n~er within each reason (one table pei- reason): 

FT COMPARATOR 
center - # with reason/enrolled (%1 # with reason/enrolled (%) 

1 
2 

i . 

3. For studies MON-lJS-01 and MON-US-02, an explanation for why some patients who were included in 
the ITT and the evaluable analysis populations do not have bacteriologic or clinical evaluations at the 
primary efficacy visit. 



{ 
' 

4. For studies MON-US-01 and MON-US-02. subset efficacy analyses by age 1<65, > 65) and race !Black. 
\Vhite, Other) 1n the evaluable patient popu!at.ion. 

5. For the lnte3rated Summary of Safety, subset safety analyses by race 1elack, White, Other). 

6. Ver:t1cation that the patients from investigators Harnack, Costantini. and lravani did not participate in 
both studies MON-US-01 and MON-US-02. 

7 E!e::tronic oatasets of the efficacy and safety data for studies MON-US-01 and MON-US-02. Filds 
compatible with SAS version 6.0B are preferred. Complete documentatio,1 of these datasets, including 
fiie contents, file layouts. sarnple printouts, detailed variable definitions, and variable cods~, should also 
be provided. 

8. Word processing files of the final study reports !including tables). protocols (if available), and the 
proposed label. Files compatible with WordPerfect version 6.0 are preferred. The files should be provided 
on 3.5 inch diskettes. 
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Date: 

To: 

Prom: 

Thru: 

( ( 

MEMO OF RECORD 

October 12, 1994 

( 

' 
I 
I 
{ 

M. Dillon-Parker, Project Manager. DAI DP (HFD-52 o) ,.,.-~=:::::=-" 

h . JM,- 1ujt"~["l4 S.R. Jos i, D.V.M., Ph.D. -J 
R.E.Os·.erberg, Ph.D., supervisory Pharmacologist ;tJet;r·j/7) 7 

Subject: 
j{.1- 717 

NDA ~7; MONUROL TM (Fosfomycin Tromethamine) 

The above NOA ~ontains a 13-week oral (gavage) study in the 
rat. 

The applicant has not submitted, in its entirety, the 
histopathology report of the st>1dy. The report consists of 
two volumes: volume 1, pp l-420; volume 2, pp 1-272. The 
sponsor has submitted 8 pages (5-02407 to 5-02415) c;1ly. 
Furthermore, the legends in the Fi•;ures ('!'ables] are too 
small to be legible. 

Please request the applicant to submit the above mentioned 
histopathology report in its entirety with the legends in a 
legible format. 

I have telephoned the contact person, Dr. Rosen. 

Thanks. 

cc: NDA 20-477(orig) 

Cj;FD-~ ~D-;;o;MO/Soreth 
N-20-477.MEM 

' 
" " 

I 
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CENTER FOR DRUG EVALUATION AND RESEARCH 

Approval Package for: 

Application )'jumber: NOA 50-717 

Tr ... ., lilme: MONUROL SACHET 

Gwerik_Name:Fosfomycin Tromethamine 

Sponsor: Forest Labor2t'1ries, Inc. 

Approval Date: December 19, 1996 



CENTER FOR DRUCi EVALUATION AND RESEARCH 

APPLICATION NUMBER:NDA. 50-717 

MED_l_CAL RE\llE\V(S) 



~fedic'fl Officer's Review of Original NJJll'S0-7171 

.r;;.:F.P~f'!fl'J?~in1 

Applicant: 
Date of Submission: 
Review Completed: 

Material reviewed: 

Related IND 

Name of Drug 

Generic: 

Code No 
Trade: 

Forest Laboratories, Incorporated, as agent for Zambon Corpvration 
September 28, 1994 
July 7, 1995; revised August 8, 1995 

Original 99 volume submission, inclusive of 50 volumes of clinical and 
statistical data, case repon tabulations and case report forms. In 
November and Deci:mber 1994, and January 1995, a computer-assisted 
version of tbe new drug application (CANDA) was also submitted. 
This included text files for word-processing, data files in a relational 
database for tbe pivotal studies, and case report form images on optical 
disk. 

Fosfomycin Tromethamine 

21282 
Monurol"' Sachet 

Medical Officer's Comment: During its early drug development outside 
the United States, fosfomycin tromethamine was known as fosfomycin 
trometamol (European trade name Monuri_l'»). Throughout this review, 
fosfomycin tromethamine will be referred to as fosfomycin or Ff. 

Chemical Name mono-acid salt of 2-ammonium-2 hydroxy-metbyl-1,3-
propanediol (2R-cis)-(3-metbyloxiranyl) phosphonate 

Molecular Formula: C,H 18NO,P, 

Chemical Structure 
() 

H C P 
H ;?H 

'\-/ 'i>H 11,N 

II 0 fil 

CH,OH 

~- 1 _ru,<HI 

cl1,011 

l_'_hArma.colog1c Category· l'hosphonic ac;d derivative which is antibacterial for the 

u11nary tract 



NDA50·7i.' 2 fO.sfom~'ctn Trome1ham1nt! (Monurol®J 

Proposed Package lnJen 

Posage Form and Route of Adm1rnstrat1on fosfomycm trometharrune, 3 g ~1r:gle dose sachet 
(J g existing as the free base, hP.reafter designated as J g of fosfomycin) to be given orally. 

Proposed Package Insert: 

Medical Officer's Comment: In the rwo pivotal trials submitted with this NDA, the 
applicant has studied women 18 years of age or older. 

(The following is excerpted from the applicant's "Background of Clinical lnvestigati.ons" of 
the NDA and Introductory Statem~nt of the IND): 

Each year, one in ten women will seek medical treatment for acute symptoms of increased 
urinary frequency and dysuria. Most women with cystitis resj>ond well to oral antibiotic 
therapies when those antibiotics are taken as dircct1:<.1. Current standard antibacterial therapy 
for uncomplicated urinary tract infections is a 7-10 day course of treatment. With this 
regimen, however, more frequent and/or serious side effects are reported. There is also a 
greater chance for the developmem of resistant microorganisms and alteration of colonic and 
vaginai flora compared to single-dose therapy. Currently, in the United States, there is no 
approved short-'.errn antibiotic therapy given as a single dose for the treatment of UT!. A 
single dose antibiotic that was both safe and effective would, therefore, be a significant 
th.erapeutic breructhrougb in the treatment of uncomplicated urinary tract infections. 

Medical Offu:er's Comuient: The IND for fosfomycin was filed in 1990. At char time, 
there we1e no approved anumicrobials for shon-term treatment of uncomplicated 
lower urinarv tract infections (c;stitis) in women. Since then. two products have been 
approvNI for a 3·day cuurse of rherapy: 

11orfloxac1n (/./ormrn ~ 400 mg ql 2h for 3 days, and 
oflowc111 (F/o.nn ®! 200 "lg ql2h for 3 days 

In t'<i<·fi rase. the slwn-tenn trrarrr:ent was c/m1cal/y and m1crobiolo1:ically equiva/t'11t 

('i_\'; <"t>nfide!lct· IN<rval 111<'/) to standard therap.1·for 7-10 dav.1 



NDA 50-71' 3 Fosfomi'Cln Trometham1ne (/t.1onurol®J 
Re.runu· 

Fosfomycm trometamol 1s a novel antunicrob1al agent, a derivative of phosphoruc acid, which 1s 
produced by strains of Strepromyces It was first described in 1969 Two salts of fosfomycm 
were i:; clinical use in 1979 when Zambon Research Laboratories, headquartered in Italy, started 
its drug development project a disodium salt (parenteral formulation) and a -alcium salt (oral 
formulation) The disodium salt has been used for many years in Europe for the treatment of a 
wide variety of infections. However, this parenteral formulation is unsuitable for oral 
adrr~rustratton sincr it produces gastric irritation 

The calcium salt for oral u;e is r0 latively insoluble and poorly absorbed, resulting in low plasma 
and urinary concentrations The development of another formulation of fo;fomy~in by Zambon 
was pursued in order to provide a well-atsorbed, oral alternative. In the form of the 
trometharnine salt (a rnonobasic salt offosfomycin with trometharnine), the antibiotic is highly 
soluble and well-absorbed after oral administration. 

Fosfornycin trometharnine is bactericidal, blocking bacterial ceU wall synthesis thr .)Ugh the 
inhibition of the enzyme piruvyl transferase. Besides its primary mode of actton, fosfomycin 
inhibits synthesis of penicillin binding protein involved in the final stage of peptidnglycan 
polymerization at sub-inhibitory concentrations In addition, the ability of fosfomycir. to reduce 
the adherence of bactena to uroepitheLial cells enhances its chemotherapeutic potential. 

F osfornycin trometharnine is active at low concentrations against the most common gram­
positive and gram-negative urinary tract pathogens, including£. coli, Crtrobacter species, 
Proteus species, Klebsie//a species, Enterobacter species, and the m1jority of strains of 
Staphylococc1 and Streptococcc. Fosfomycin has been shown to be very active (MIC :S 'J. µg/ml) 
against E. coli. Resistance has not been a major problem in countries where fosfomycin 
trometharnine is most frequently used. Cross-resistance with other agents, such as beta lactams 
and aminoglycosides, has rarely been demonstrated. 

Numerou~ acute, subacute, chronic and reproductive toxicity studies have been conducted in 
animals with no remarkable Sndings to report. 

The pharmacokinetic and bioavailability profile of fosfomycin tromethamine is based upon the 

results of righteen human studies (two pivotal studies and sixteen supportive studies) 
After a single 3 g oral dose of Ff under fasting conditions, maximum serum fosfomycir. 
concentrations of µglml are achieved within hours. The half-life for 
elimination of fosfomycin is prolonged follo"·ing oral administration to hours as 
compared to a serum half-life of hours folk1wing :i1traven0us administration. 
Detectable levels of fosfomycin are present in the blood 36 hours after drug administration. 
Oral b1owaJ!abilicy under fasting conditions is 33 3 - 373. Food decreases the rate and 
extent of absorption The absolute b1oavailabli1ty of FT when admm1sccred orally as a 3 g 
dose wah food 1s Joc:.1 



Nl>A 50-717 4 F·-os/om:vc1n Trometham1ne (}ifonuro/(p;; 

F'ore1gn Alarket1ng /fisto,...._ 

Fosfomycin is e~creted unchangtd in unne. Urine fosfomycin concentrations are 

significantly higher than serum drug concentrations. Fo!iowing administration of a single 

ora.l dose of FT. concentrations of µg/ml are attained within hou:'>. 

Pharmacokineti<: studies have demonstrated urinary levels of µg/ml after hours. 

Urinary bac:ericidal concentrations exceeding the MIC90 for £. coli 1 µg/ml) for 

hours following a single g oral dose of have been demonstrated. 

Plasma levels and urinary excretion of fosfomycin tromethamine after a 3 g dose in healthy 

elderly subjects are comparable to those observed in healthy volunteers. In elderly patients with 

diminished renal function, however, the half-life of fosfomycin is prolonged (from about 

hours) and the urinary excretion is decreased by %. Renal impairment alters the 

phannaco!cinetic profile of fosfomycin trometharnine, lJut with single dose therapy, no dosage 

adjustment is recommended for patients with mild to moderate renal insufficiency. 

Fosfomycin trometamol has been extensively investigated in preclinicaJ and clinica! studies 

outside of the United States. More than 5000 patients have been treated with the drug thus far. 

Open triaJs were first conducted with smgle and multiple dose regimens in patients with 

uncomplicated urinary tract infections 

lnitiaJ studies abroad show~d comparable cure rates for both single and multiple dose regimens, 

and subsequent trials, open as well as controlled, used only the single dose regimen. A total of 

25 foreign cont·olled clinical trials were conducted involving 1649 patients treated with Ff in 
dosages ranging from g per day for days. 01 u1e 1649 subjects enrolled, 

approximately 54% were adult non-pregnant women, 15% were pregnant women, 25% were 

adult men, 6% were children A total of l 6 foreign uncontrolled clinical trials were also 

conducted, involving 3930 patients Of those, 3581 (91%) received fosfomycin tromethami.ne as 

single dose therapy The remaining 349 patients (9%) received fosfomycin tromethamine in 

dosages ranging from mg/kg to g per day, for durations of one day 11p to twice weekly 

dosing over 9 months. Of the 3930 subjects enrolled, approximately 68% were adult non­

pregnant women,< 1% were pregnant women, 28% were adult men, 3% were children. 



IJ/)A 50- 7 /' 5 Fos/omyc1n T rome1ham1nt (Monuro/®) 
Fort1gn Marketing ll1st0r.· 

Fosfomycin (as Monurol®) was first approved on July 12, 1986 in Italy. It is currently approved 
for markeung in 19 countries, as listed below 

Countrv Dosage Marketing Authorization 

Bclgi•.l!Il 2 gram• and 3 gram ll'J/89 

Bohv1a 2 grar.1 and 3 gram 10120189•• 

Brwl 2 gum and 3 gram 3/ISl'JO 

Du le 3 gram 9/Jl'JJ •• 

Columbia 2 gram w<1 3 gram 1214187 

De run ark 2 gram wd 3 gram 6/l 8193 

Ecuador 3 gram 4/1 Jl'JO .. 

Franc~ 3 grarr. 7125/89 

CJCnnany 2 gram and 3 grarn 1121'J2 

Hoiland 2 gram and 3 gram 4/41'JO 

lrt:land 2 gr!!lll and 3 gram 8116193 

ILBJy 2 gram and 3 gram 7/12186 

Korea J gram 618192•• 

Luxembourg 3 gnm 7131/89 

Moo co 2 gnm and 3 gram 7/41')3 .. 

Spllll 2 gram and 3 gram 11126/90 

Slovu1• 3 gram 4/16193 

Switzerland 2 gram and 3 gram 612188 

Un1t<d Km<rlom 2 gram and 3 gram 3/10.'92 

• Pediatnc formulabOn 
•• inlicates countnes where prod~ct IS not currently martetcd 



,V/).4 50- 7 /7 6 f"osfomyc1n Troml!lhamine (A/onurof<).11 

Foreixn .~fark£11ng /f111nn· 

In add1t1on, countnes m which applications for marketing are pending mclucte 

Countrv Dosage 

AllStna 2 gram and 3 gr am 

Bohcnua l gram 

a= 2 gram and 3 gram 

HWlgary 3 gram 

lndones1a 3 gram 

lsracl 2 gram and 3 gram 

PonugaJ 2 gram ar.d 3 gram 

T a1"·an 3 grarr. 

Turkev 2 gram and l gram 

The drug ha:; not been withdrawn from marketing in any country for reasons related to safety 
or ineffectiveness 

ln general, the recommended doses for Monurol® abroad are as foUcws: 

l) Adults - One 3 gram sachet as a single dose preferably taken at night after emptf.ng the 
bladder. In more serious cases si1ch as in the elderly, bC(! ridden patients, those patients 
with recurrent infections, or else suffering from infections of microorganisms sensitive to 
high concentrations of antibiotic - a second sachet may be 1.aken a..'ter 24 hours. 

ln the case of prophylactic treatment of potential urinary tract infection foUowing 
surgical intervention or TURP, two doses of Monurol may be taken, administering the 
first do~e approximately 3 hours before surgical intervention and the second dose given 
24 hours following the first. 

2) Children - Onr, sachet 2 grams as a single dose 

A.nong its approv~d indications an: tile single dose creatment of uncomplicated urinary tract 
infections, asymptomatic bacteriuria of pregnancy. postoperative urinary infections, and 
prophylaxis of urinary infections in surgical and transurethral diagnostic maneuvers. 

Two double-dummy, double-blind active controlled clinical studies. identifi'!d as MON-US-01 
and MON-US-02. have been completed in adult women onlv 1n the United States These are the 
pivotal Li1rucal studies submitted in suppon ofth1s NDA The studies w1Cre designed to assess the 
safety and efficacy of a s111gle oral dose of fosfomyc111 trometharnine compared to a multiple 
dose regimen of either c1profloxac111 or tr1methopnrn/sulfamethoxazole in women 18 years of 
age or older with uncomplicated unnarv tract 111fect1ons 
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Af.inufactunnR and (.'onrro{j 

Manufacturini: and Controls 
(P!ease see the manufacturing c.nd contro1; reVJew by Mr Jim Timper) 

Dme Substance: 

Physical and Chemical Properties 

Appearance/General Characteristics: 
White or near white cry.«.alline powder. characteristic citrus fruit flavor 

Solubility: 
Very soluble in water 
Slightly soluble in 95 3 methanol 
Slightly soluble in ethanol 
Insoiuble in acetone 
Insoluble in ether 
Insoluble in chlorinated solven!S 

Melting Point: between I l 6<C and l 22<C 
!ill: between 4 . 0 and 5 . 0 

(5 3 w/v aqueous solution) 

Sire of Manufacture and Control Operations 

The rnanufacmrer of fosfomycin trometharnine is: 
Zambon Group S.p.A. 
Fine Chemical Division 
Via Dovaro-Almisano di Lonigo 36045 
Vicenza, Italy 

Drug Product: 

Quantitative Composition 

Fosfomyciu Trometamol 
(equivalent to fosfomycin base 

J.i: sachet 

2000 mg and 3000 mg, respectively) 

· Mandarin Flavor 

. Ordnge Flavor 

Sacchann. BP 

Sucrose, EP 

l't;rified W.Her. EP 

TOTAL wuc;1n 

mg 

mg 

mg 

mg 

mg 

mg 
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Site of Manufacture 

8 f."05/omvcrn Troml"Iham1ne (MonuroiV-:) 
Manufactunng and (~ontrn/s 

The drug product will be manufactured by Alternate packager/labeler of bulk drug 
product: 

Forest Phannaceuticals, Inc 
Subsidiary of Forest Laboratories, lnc 
Manufacturing Plant I 
J 721 Laclede Avenue 
St. Loius, MO 63 i 08 

Stability 

The finished drug product, packaged in a sachet, is tested for the following 

Appearance of container 

Con•.rols of sachet tightness 

Appearance 

Colar 

Odor 

Residual moisture 

15% solution in tap water 

Solubility 

pH 

HPLC assay of fosfomycin 

-Degradation products 
> glycolic derivative 

Four-layered sacht:ts 

Complies with test 

Granular powder 

White 

Characteristic of Mandarin 

Less than % 

Homogeneous and opalesrent 

Soluble in seconds 

4 0-5.0 

Limit % 

> l-hydroxy-2-trometarnoyloxy-n propyl fosfonic acid 
> trometharnine fosfate ester 
> trometarnoyloxy fosfoMycin dimer 

On the basts of stab1;iry results for three batches manufactured 
expiration date of 2 years has been proposed 

NM1 
NM1 
NM1 
NM1 

at 

% 
% 

% 
Yo 

an 

Medical Of,'icer's Comment. As noted"' Mr limper's review, stab1'11y data suhm111cJ thus 
far YUpf)(Jf(S a I _year errnrcllton cU1te, not 2 _years 
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Pharmacolol!,. and Tox1col01.\'f Preclimcal Tnal; 

(Please see re,1ew by the pharmacolog1st, Dr Sewa Joslu ) 

For/omvc1n Trnmttham111e 1Monuro/ip)1 
}'rerl•n1col /!harmat:oloK\ 

The following information is excerpted from volume 1.. 3 of the NDA submission, pages 179-
239. and volumes I. I and 1.5, pages 26-75 and !-35, respectively. of the IND submission: 

Fosfomycin trometamol has been extensive'" Jivest;.gatea in preclinical studies. Acute studies 
using oral, incraperitoneal, and intravenous administration have i;::e;1 completed in mice and rats; 
in rabbits and dogs, oral and intravenous administration acute studies have been completed. 
Subacute and chronic studies, ranging in duration from 15 days to 26 weeks, have been 
conducted using rats and dogs. Segment I, Il. and ill reproduction studies have been conducted, 
as well as an array of mutagenicity assays. A pharmacokinetic study in dogs using oral 
fosfomycin tromethamine was also conducted 

Overall. lugh doses of fosfomycm tromethamine were tolerated best when administered orally No 

adverse effects were observed in the mouse (5000 mg/kg) anc: in the n:t (5000 mg/kg) Watery 
stools m rabbits, a.Hd diarrhea wi!h anorexia in dogs, were manifest beginning 2-3 days after oral 
doses of 2000 mg/kg There was no moriality Diarrhea and high mortality (60%) in rats were 
observed only when single oral doses were administered in a range from mg/kg 
(LD'° 14,553 mg/kg) In the mouse, no gastrointestinal up~et or moflality was observed with oral 
doses up to J0,000 mg/kg. 

M~ca/ Officer's Comment: The proposed marketing dosage of 3 grams as a single dose 
IS the equivalent of 60 mg/kg in a 50 leg woman. As pointed out in the pharmacology review 
by Dr Joshi, 
"The luwest no-adverse effect level (NOAEL) of 100 mg/kg/day reported in a 4-week dog 
study 1s /. 67 limes the human dose. However, the actual safety margin would be larger 
smce the comparison was based upon a subi:hromc to:ricology s111dy whereas humar 
eJ.posure 1s based upon smgle dosage use. [Jn other subchronic studies, the NOAEL was 
generally 1,000 mglkglday or about 10 7 /Imes the human dose.}" 

High doses of fosfJmycin tromethamine were toXtc when administered parenterally t.:i mice, to rats, 
and to rabbits Signs of resp1ratory distress, cyanom, decreased motility, incoordination. catatonia., 
tremors, epistaxis, hypothermia., piloerect1on, polyuia, exophthalmos, and blepharopt0sis were 
observed vanably either during dosing or soon the1eafter Mortality was high LD,,, values are 
shown below 
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Preclin1cal Phannaco/og_\ 

Tai: le LD 50 of Single Dose Fosfomycin Tromethamine in DilTerent Species 

Animal Route LD,.(mg/kg) LD,.(mg/kg) 
males females 

Mouse po > 5000 > 5000 
ip• 4441 4344 

Rat po 14,553 > 5000 
1p 4539 4342 

Rabbit po >2000 >2000 

Dog Po >2000 >2000 

•1nuapcruoncJ..l 

Mice, rats, and rabbits were most sensitive to fosfomycm tromethamine when it was administered 
mtravenously In companion non-GLP studies, the acute LD,. level in male mice was 1652 mg/kg; 
in male rats, 1364 mg/kg.; and, in male rabbits, 1360 mg/kg. Cumulative mortality was high (male 
mice 72/150, 48%; male rats: 3Bn0, 54%, male rabbits 4/6, 67%). 

Male dogs tolerated fosfomycin tromethamine well when infused intravenously at doses of 
130 mg/kg (injected over a 15 mirute period) ano 260 mg/kg (injected over a 3 hour ~ riud), 
respectively There were no gdverse effects. No significant changes in hean rate or arterial blood 
pressure were noted There were no deaths and drug-related effects or changes in blood pH. pO~ 
and pCO, 

No drug-related deaths occurred in any subacute or chronic studies with doses up to 4000 
mg/kg/day. 

Medical Officer's Commeni.- Results from two sub-acute toxicity studies deserve mention. 
Both raIS and dogs showed elemiions in liver-associared enzymes when administered high 
doses daily for 4 weeks (32.000 mg/kg and 1000 mg/kg, respectively). The table below 
outl:nes these srudies: 
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Subacute Toxicity Studies 
Mulllple Dose Regimen 

Study ID/ Route or 
Deoigo AdminUtrahoa 

#88-ll24 Oral t;'age-
4 Week Study onc..e ly for 4 

weeks 

#88-Jl24 ()raJ gavage 
4 Week Study -once da.ilv for 4 

14'~ks 

-

SpecieJSt rain 

Ral. Spref}e 
Dawley ) 

Dog. Beagle 

All mutagenic1ty assays were negative 

11 

Animal/Sul 
Group 

60 males 
60 females 
15/sex/group 

16 male 
16 female 
4/sex/group 

r·as/omV!-'1'1 l rnme1ham111e (Afor11.1rol{,p.'/ 

/>rt'~ /1n1ca/ f'hor.,.1ucn/ogi 

Do1age 
Levell 

Finding• 

mg&giday No advc:rsc cffec~ level: 
0 200 moll-o/dav 
200 
800 No drug-related side effects or deaths 
3200 OC<:WTed dwmg study. A dose-related 

increase in cholCJtcrol was noled in 
the bigh-do1e group•. as weU as 
mcre&Scd hvcr Md ladnoy weights 
lncre.,u in SGPT and SGnT were 
no1ed in 3200 mgikgld group, 
sul.?oestJvc of effect on liver funcuon 

m&'ls&1dav No adverse cJfect level 
100 100 mg/kg/day 
300 
lOOO 

Control= No drug-related side eJects 

empty Decrease in body we~ts of high dose 

capsule males and 300 and I mg/kg/d 
femalo:s. 
!JJc,....e in AST and de<r..,.se in 
testu weigbtl '"'" in high dose mal 
at study tennination. 
ArumalJ W<2't sacrificed; on 
postmOrtem exam, lb= was no gross 
or mi~ic evidellce of adverse, 
b'Catmau-re atecl effects due to 
fosfomvcin 

Arute and subacute studies were conducted in 1989 acc')rding to Good Laboratory Practice (GLP) 
regulations However, many of th.e origi.ial toxicology and reproduc fon studies were not conducted 
using GLP gwdelines In 1993, a study evaluating fosfomycin and developnental toxicity (embryo­
fetal toxicity and teratogenic potential) was conducted in compliance with GLP requirements 
(Protocol No 406-004) Fosfomycm trometamol was adminir.tcred orally to New Zealand Rabbits. 
Dosages of 0 (vehicle), 250, 500 and !000 mg/kg/day were administered to 20 pregnant 
rabbits/group The .naternal no-observable-adverse-effect-level (NOAEL) for fosfomycin was less 
than 250 mg/kg/day The 250, 500 and 1000 mg/kg/day dosages caused abonions. reduced body 
weight and food consumption, the 500 mg/kg/day dosage •lso caused 2 deaths, and the 1000 
mg/kg/day caused one premature delivery MO Comment. As Dr. Josh• notes m his review. "l71e 
fetal NOAF.f,for j01fomycm tromethamme could 1101 be dt-termmedfrom this stu<~V. The app/1cant's 
prop<.'.>ed Prcgnann· ( "ategory R (110 terata effects/ •11011/d be changed to !'reRJtallcy Category C 
/he taara e;fec/\ 11oted .. -ere· 1n1vv nb.> and dt'ia1.,_ d retarded oss1jiratwn of ho11es 1t1 the rat. 
mcreased ahor110111, ft'ml resorptiom a11d reduced fetal body weights 111 !he rabbit " 
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Microbic.loln' 

(Please see review by the microbiologist, Mr. Peter Dionne.) 

f·osfomvc1n Tromerham'711ne (}.,.fonurol~) 

ftf icrobwlogy 

The following is excerpted from :he applican. s volume l J, pages 277-282, of the NDA submission 
and from preclmical studies reported in volume l..l of the IND submission 

Mode of Action 

Fosfomycin tromeLIJamine is a bactericidal agent which inhibits bacterial cell wall synthesis by 

Fosfomyc:;i tromethamine is active in low con~.entrations against the most common gram­
negative and gram-posifr1e bacteria involve-:! in urinary tract infections. Its antimicrobial 
spectrum includes E. coli. Citrobacter species, Proteus species, Klebsiella species, and the 
majority of strains of Stapfrylococci and Streptococci All these organisms are considered 
causative agents in lower urinary tract infections, E. coli accounting for at least 70-903 of the 
incidence in community-acquired urinary tract infections. 

Early work on fosfomycin showoo it to be very active (MIC .=::;.2 mcg/ml) against 73 investigated 
strains of E. coli. Tbe table below presents these data, as well as MICs against other 
uropathogens: 
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Microbiology 

Table MICs of Fosfomycin Trometamol Against 245 Urinary Pathogens 
(in presence of G6P*) 

Number .rvuc Range 
Organism Tested mcg/ml MIC"' MIC90 

Citrobacter spp. 18 0.5 2 

Enterobacter spp. 14 8 16 

E.coli 73 0.5 2 

Klebsiella spp. 12 16 64 

Proteus indole- 18 128 >5i2 
posiri-;e 

p mirabilis 22 2 64 

p aeruginosa 34 32 256 

Serratia spp. 14 16 >512 

St;iphylocxcus spp. 19 4 64 

S. faecal is 21 32 64 

*Glucosc-6-pbospbalc (G6P); m moiia with G6P. fosfomycm's lcilvitv '- potcntiatcd. 

ln initial pre·dinical studies in the United States, the in vitro antibacterial activity of fosfo01ycin 
tromethamine, in terms of fosfomycm base conreru, was determined against 352 bacterial is:ilat.::s 
from a wide variety of geographic locations. 1be isoi.ates represented 25 species often associated 
wi.th urinary tract infections. 1be investigators performed broth m.icrodilution susceptibility tests 
according to the procedures of the National Committee for Clinical Laboratory Standards. 
However, they fortified the media with 25 JLg/ml of glucose--0-phosphate (G-6-P) to reverse the 
antagonistic effect of high phosphate and glucose content in the cation adjusted Mueller Hinton 
broth (CAMHB) or ag-o.r. Fosfomycin inlllbit.M the growth of 91 % of the 352 bacterial isolates 
at conc.:ntrations ~ 12!l µg/ml. Against the san1e isolates, norfloxacin, nalidixic acid. 
trimethoprim, and trimethoprirn/ sulfamethoxazole inhibited, respectively. 943. 73 3, 76%, 
and 9 J 3 at their published NCCLS brealcp0ints. Susceptibility test results were virtUally 
identical when dilution tests were performed in CAMHB or on Mueller Hinton agar containing 
25 µg/rnl of glucose-6-phosphale. 

To determme more definitively the in vitro spectrum of fosfomycin tromethamine against 
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,\f icrobiolo,r.,·1 

bactena isolaced m the Ucmed Scates. agar dilu11on M!Cs were obtained against 0 .167 baccenal 
isolates of 21 species associated with unnar; trace mkct1on. Fosfomycin inhibited 9t '7o of the 
3, 176 bactenal isolates at concen'.rauons ~~ 128 µglml Among tbe Enterobactenaccae. 
r~sistance w2s ·1ery uncommon Morganella rnorgar111 and Enterobacur agglvmerans were 
exceptions to chat generaltzat1on Among 1.597 Escherichia coli isolates, tbere were no 
resistant strains and only two had "m:ermedia;e" MICs of 128 µgiml. Very few non-cnteric 
gram·negative bacilli were resistant co 256 µglml Staphvlococcus saprophy11cus isolates were 
variable l.• their suscepubihcy to fosfomvcm. 1 e , only 52 3 of 128 strains were susceptible to 
64 µg/ml. 12% were intemied1a1e, and 36% were resistant 

~J.Jsceptibilirv Cnrena · 

Due w the high anc prolonged unne concencrauon of fosfomycin followmg smgle oral doses of 
three grams of fosfomycin (a, the tromethamine salt), microorganisms that are inhibited by 

µglrnl were inicially considered to be suscepuble to fosfomycin. However, due to 
technical consideratiom regarding the relauonship of MIC to zone diameters obtained from disk 
diffusion srudies, it was deemed n~cessary to con.sider isolates with MICs ot µg/mi to be 
in~ermediace. An intermediate zone diameter range of mm, and a concom1tan! MIC 
of 1q11m1. wert: reqmred to a" aid excessive interpretive ~rrors with the disk met'iod, 
especially wi1h respect to Sraphvlococcus saprop/z}ticus 

DatJ from two srudies showed tbat susceptibility test disks containing 200-µg of iosfomycin 
base (375.4 µg of fosfomycin tromethamine) and 50 11g of G-6-P delineated susceptible from 
resi.stant i.solates. in accord with proposed MIC criteri:i. The species tested were: Escherichia. 
EJUerobaccer, l\.?ebsiella, Senutia. Morganel/a, Providencia, Acinetobacter, P. aeruginosa, other 
Pseudomonas species, X. rrtllitophilia, Enterocnccus, ar.J S. saprvphyticus. Investigators 
proposed a three-category system to u.void interpretive errors at the mm zor.e diameter and 

µglml MIC level. Thu.s, the following i.i1Lrprerive zone diameter categories are tlroposec!: 
lnh:bition Zone MIC (µg/ml) in 
Diameter (mm} Dilution Tes~ 

Susceptible ~ 16 :5 64 

lntermedi~te 13- t 5 128 

Resistant ~ 256 

With these cnte;1a, ma1or errors (which indicate false negative disk tests with sosceptible MlCs) 
were rrinimal, being only 2.8 3. When tlus three-ate gory system was applied to commercially 
prepared disks there were three (2 % ) false-resistant disk test results. Wiii:n these Ml Cs and disk 
zone diamecc;s were evaluated with respect t.~ bacteriologic ancl clinical outcomes obtained 
dunng clnucal evaluations • fosfomycm 1r. worne.1 with cysrn1s, tbe expenmentally derived MIC 
anJ dis~ zone suscep11llilll: cr'.ter1a were suppilned 
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Human Pharmacokinerics an·~ Bioa\'ailabilHY 

(Please sec the !31ophannaceutics review by Dr Dan Wang.) 

Fo_lf.Jn11·c1" 7 n1n1t1 lh111nn11nc (,\fonuro/(Jl. 1 

flu.man P,,armacoJ..ineticJ 

The follow~n3 1s excerpted from the applicant's biopharrnaceutic; summary m volume !.3 of the 
NDA submission 

After single oral doses of fosfomycin tromeihamine ranging frum g there is a dose·· 
dependent response in terms of peak. plasma concentration, lower doses bemg more completely 
absorbed than higher doses Mean peak plasma concentrations generally occur at 2-3 h after the 
dose and range from mg/L g dose) to mg/L g dose) The oioavailability of 
fosfomycin from Monurol expressed as the propomon of the oral dose recovered in the urine varies 
from about % at lower g) tc % at the g dose 

Fosfornycm 1s not bound to plasma proteins The volume of distribution following mtravenous 
adnunistration 1s about 17 - 21 liters FolioMng oral dosing with !'T, plasma concentrations tleciine 
with a half-life of about hours The apparent volume of distribution has been calculated to 
range from liters Following adm1rumation of Ff with food, the :.pparent volume of 
dismbut1on increased to 60 liters There appears to be no transformation of fosfomycin to active 
metabolites 

Following intravenouo aciministration of fosfomycin, more than 90% of the dose is recovered 
unchanged in urine Fecal recovery accounts for less than 0.1% of the administered i.v. dose. 
Following oral aGminiStration, urinary recovery of fosfomycin was 38% under fasting conditions 
and 37% when the dose was administered "ith food. Compared to i.v. administration, oral 
fosfomycin trometharnine recovery in feces increased to about 18% (fasting) and 19% (fed). 

Medical Offi.:er's Comment: For che oral formularion fosfomycin cromethami.'le, urinary 
and fecal recovery accounJ for approximarely 60% of the dose administered. The applicanc 
was asked in a fat of December I, 1994, co provide further informacion on the fate of the 
remaining 40%. Jn a response daied December 15, 1994. they seated· "No data is 
availabie co docwnent che fau of the remaining 40% of the dose ... Fmfomycin is a strong 
acid. In che milieu of the incestiTUJI tract. ionization of fosfomycin is likely. We believe 
in the wmzed Slate, fosfomycin is like/1 co be reaccive leading to its degradation. • 

Fol!oMng the 1.v. adnuniStration of disodium fcsfomycin, approximately half the dose is excreted 
in the unne •n the first: hours After dosing "lth oral fosfomycin tromcthamine (FT), excretion 

of fosfornyc1n 1s slower. presumably reflecting the longer observed plasma half-liie In the first 

12 hours all er a J g dose of FT, urinary concentrauons of fosfomycm are very high. peaking at 300 -
JOIJO µg!cnl at? - 4 hours and declining to 120 - 970 µg/ml at 8 - 12 hours and 9 - 600 µg/ml at 12 -
36 hours In a studv conducted 1n the Urnt 'd States, urinary fosfomvcm concentrations were found 
to be lower than thc>sc deterrrnned m pK studies abroad, but the total amount of fosfornycm excreted 
111 urine \V:I\ ')1rni!ar 
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lluman P!tarmaco/..int•ficf 

Jfrd1cal Ojjica's Comment !he ap{'!1cw11 aunbute.1 the Iowa figure' "' US .111h;ect.1 
!healthy 1'olu111eers) to their havmg han well-hydrated However .. fnre1g11 pK sllld1es were 
conducted 111 heairhy l'!Jlunteers as weil, whu were presumably we/I-hydrated 

Concemrat1ons above the MlC are maintained for at least 84 hours for E. coli following oral 
adrruru~trat1on rel!ardles~ of food Pia-ma and urinary concentrations of fosfomvcin are similar ·- -
"'he~ healthy adults (who received 3 g) are compared with children given a 2 g dose. In healthy, 
elderly subjects, unnary concentrations similar to those obtained in healthy young volunteers are 
noted In pregnant women, plasma levels and unnary <'xcret1on after a 3 g dose of fosfomycin 
tromethamine art nearly the same before and after delivery and are similar to those observed in 
healthy volunteers 

Drugs modifying gastroin!estinal motility (metoclopramide) and secretion (c~netidine) were 
coadrrurustered wnh fosfomycin tromethamine to c!etermine their effect on the kinetics of 
fosfom ycm The results of the study indicate that cimetidine does not have a significant effect on 
fosfomvcm kinetics In contrast, metocloprarrude sigrjficantly lowered serum anJ 1irinary 
concent1 ations vf fosfomycm 

In general, the human pharmacokinetic studiP-s performed with fosfomycin can be divided into two 
categones 

B1oavailability st, dies to define rate and extent of absorption relative to an 
intravenous inject1or. and pharmacokinetic studies in young healthy volunteers and 
healthy elderly subjects (Studies 1-10) 

2 Supportive studies in elderly subjects with renal impairment, pregnant women and 
in children (Studies 11-18) 

The studv designs were varied depending upon the study objective and the scientific endpoint 
The table lists of each of the human pharmacokinetic and bioavailability studies along with the 
obie~t1ves and summary conclusions These studies have been categorized as above and w-e 
presented in order of decreasing importance within each class 
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Table: Human Pharmacokinetics and Biodvailahility Study Summary 

--,---
S1ud) I Jn,,111c111or1 Study T\llc Study Dcal c;n No_ of An11)'1k•I Raulla •nd Concluslona 

~o Lo<11llo11 5ublrcu i\frlhod/MalrlJ 

I \ Ph•m11cokln,1ir ind Blo1v11\1b!!ll'¥ Studlrt ln Ht1.llhv Votuntrrn 

I 
I "\""' f A nudy to ch1.11ctcnzc the 11nglc-Oosc l4 GC/npd an<l Absolulc b101v11l1b1hty or FT ...,u J 7~'• following or J! 

I \.; Phannacolunclin. 'D101v11l1b1!1ty of aouovci: for \1F. 11M m11:tt>bio\og1c1\ 1dmiqisu111on under fasting cond111ons 1.nd 30'/~ 

' Fosfomyc1n Fol!owmg 1 Srn~!c J Gram oral f.:isled 1crum, unnc and following oral 1dm1n1W1t1on w1t.h food F0<_}(i 

! 

I 
Dou Admimstued Orally u fosfomycin and fed feces decreased both rate and extenl of absorption 

I 1 romc:thanunc (Monurot™j to Futcd and pha><• following l.V administration of 3 I of f"Na. over 90' • 
Fed Vvluntee~ or !nlravcnousiy u the followed by orroeromyc:in it exacted rcnally and lw th111 0 11/io 

i Disod1um Satt to Futcd Voluntcc~ I V phau exacted in the: recca Upon oral admim,tra11on. the 

I 
healthy urinary recovery orrosfomycin "'U J81.lio and J7•1e 

volun!een rcspcclivcly followin& i111cd .and fed c..:>nJ1twns rcc.11 
excretion or r~fon'lycin follovwing °''' admm1S1r1tion 
wu I 1% and J 9% respcctive~y folkwmg futcd .1t.nd 
fed ronditiont. 

Followins l.V. adrr.iniltration. thttc wu P. rtat1stically 
1ipilicani but noc cJWcaJJy rclcvanf d1ffcrmce 

I 
between female and male 11.lbjoru («the half-lire of 
climinalion and volume of distnbiJllon 11 11c1dy st.it.! 
Alf other ph1nn1cokinetic paramclcn were 111ml4r 111 

I 
both gcn<kn 

I Companson of ten.Im conctnlra::on d.111, unn~r) 

I I 

excretion and fee.at exaction ci&la and ph.1t.m\&<:.ol1!\t\1c 

puamcler1 (ALIC and C-J frQrt1 GOnpd assay ind 
microb1olog1cal auay indict.I~ that results rrom holh 

UU"'" wc:re similar. 
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Table I: Human Pharmacokinetics and Ilioavailability Study Summary (continued) 

r-
ln\nUJ:"lor S1uJy I ltlc S1uJy l>t1lrn ~o. ur Analyllcal lte•ullJI and C.:inchulont _J I ...,,..,.i ~ 

'" I ocallon Sub Itch Mclhod/Malr11 

I 

I 
: [h.;_•ri!C1rll1cl'1 Fosfomycm Phum1cokmcl1M ind 1inglc-dosc 12 m1crob,olog1cal/ The 1b'°Ju!c b10•\lail1bili1y o( FT wa1 12•~ 

: cC
1 and D101v1111bil1t)' of Fo•fomyc1n crouovcr 6~, '·-.I ICrlJm, t.f;f"IC lfld fc.fomyc1n k1ne11ca were linear over lhc doic r.lllb• 

Tromelamol a.J\cr Oral Admm11ir1.t1on healthy fcch tui:cd The mean 1.1rin&ry rcco"cry at\cr the mlrl\ cnou1 
\'Olun!ccn 

I admin.11tra11on of 31 of FNa wu 92% The mean 
UCU\U)' (CCO\ICf':I 11.t\« the O(ll\ .. dm1n11.\nbon .:if 1& :~I 
oNU J9•/• 

' ( ., ·rf1C \_'11nl.f) R~co\Ct)' of Fos(0mycm aflcr 11nglc-dosc I l microb1olog1c1I Following oral do&CI or2 I an·! Jg m Lhc cider I) 

lJ 
•, Tu.mg Fosfom)'cm frome:tamo1 crouover 6r. 6~i unne subjects aged 75 ycan and O\'t:f. ~here \\ • d1!fcu:r.cc 111 

\l.,ior.urol) h~ Mouth m Elderly Subjects heallhy 1hc amount offotfomyctn rccc;vered m urine durmg 
elde~!y !he liril and last fraCl10N and the 101al pcrccn1 
volunlccn. recovered There 11 no cond1l1cn bc1wcen erca1ininc 

dcuan.cc ae.1:. "'•d ~o\a\ roc:1,;:cn111:.eo\<>:T): 

I ' ·' '" C0mpar1tnc P!11rm1coiunct1~:1 of smglc-dosc ll m1erob10\og.ca\J Absolute bioava1labih1y of FT was )7•;. fosfom)~"' 
f, Fosfomyc1n Tromc!amol, Sodium crouovcr 3 r. 1 c~.1 scrum and unnc kmct1c1 wcrt hncas over lhe Oow range 1cst~J I )nut>lc 

foffOm)cm and Calcium rosfomytm 1n hcallhy I.he IT dose doubkd I.he AUC lmpJ~'-td fl\t 11\J 
Hum1ru voluntccn. cxtcnl of oral absorption oompared to c1lc111m 

fosfomycin (t-.Ca). Halflhc dou of FT ptoduccd 

double lhc tcrum conotnlralion ofFCa 

' 
i1c1gogr>t· Tromc!1mol·Fo1fomyc1n (~-ionuril) single-dose 10 m1crobiolog1e1V Wilh food Cmax wu reduced by )6% AUC wi.s 

' Bc1cz1n 8101v1i11bd1ty and food-Drug c:rouover 6F, <M tcrum and urine reduud by 28% and Tmax waa prolonged, however. 

t- !nterac1•on hcallhy urinary concentrations were only reduced for the fir,1 
voluntecn two hwn and compuable fL-1\lng ind fed at'ler 2 hou~ 

1nd1catin1 that Ff can be admi1111tcred without reg.irJ 
tomuls 

I 
. 

I 
:Jorg1~ Rc!•t1vc 8101v11l1b11!\y of Foslomyctn un&lc.-do&e 6 OOMS No stat\sllca\ly sigrnf;cant d1tftrence m an.,- FT 
' ; .a ~ • and of Tromc1amol Alter Admm1str1t1on crouover 5F, 1.1,-1 scrum and urrn~ phannacokinet1c puamclcrs, cicccpt Cm.all: '""h1c!1 ""~ 

of Smgle Dose by Oral Rou\r, of hcallhy 1tal11hcally lower under fed cood111on Lir1n•1J 
Fo~fomycm Tromctamo! m Futmg volunlecn 

I 
concenlrat1ons of FT were leu then ~o•,t :01-cr frJ 1l1Jn 

Cond1ttons a.nd Aft.er a Meal ruting al all inlcrvals 1ndica11ng th11 n can t>c 
1dm1n1'\lacd f1s11ng nr fed 
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Table I: lluman Pharmacol<inctics .tncl Bioavailahility Study Summary (continued) 

I -g Stud) Jn,.t1tl1ator.1 Study Tlllt Scudy De•lrn No. or Analytical Rl'Hdfl and Conclusion• 

~··· 0 
Locallon SubjecC1 Mcth~/Macrh. 

- Bergin Pharmacok1nct11:1 of Fo1fomyc1n and •ingle-d01e I ;,! m1crob1olo11cal/ C1mct1d1nc had no 1111ulica1i1 tffcc1 on 
.. l)['I .... ~ !1•1) lnflu~nc.e ofC1mc11d1nc and aouovcr 1crum and unnc phannacolr.ir.chct o(f"T ':¥hen given concom111nll) I r 

Ml:\ocloprarrude on the 01oav1il1b1lity of huhhy had lower AUC and lfl(:rcand nalf·hfc ~11cn 
~ ,11fomvc in T romc1amol volunt«n metoclooramide wu r.ivcn concomi11nt\v 

' I 
; \'·'~''· Fo1fomyc1n Ahsorphon Followu.g Onl 1inglc-do1c I rn1croh1olo&11:1ll Average FT Cmax wu )J ""&i'"L, A\iC,. w.ls 172 
11~;~ Treatment wtth FZ Sill by Um~ 1inglc 4F. JM acrum and unnc ug tvlml and unnary rccovc')· o"cr .-11 hrs VrrlS 4 7~, 

Fum1ceu11c1 Sp A, Oblerv1tion1 in trr:atment 
Healthy Volunteen healthy 

volu-tccA 

9 Borgia l. 128.: (FZ 588) A New Fo•fomycm tinglc..00.C 6 miaob1olo11c.1J Rate and cX1cnl ofab9olpei:n aM unnary rcCO\Cr)' o( 

:•al• Dcnvtt•vc w.th Much Improved aouovcr JF, JM ierum and unnc fr.11.fomycm ftom fT wuc l·.., hmn \ha\ o;-FCa Strum 

9to1v11l1b1h1y by Oral Roule healthy levcb or fT increased in pr( portion,,, mcreu1ng 
voh.:nleers dosca. Urin&l"\I reco\lctY wu 1ndeocndrn1 of dose 

10 Scg:i-c Pharmacokindic Profile of Fosfornycin 1inglc--dou l OC/MS ond The absoluic bioavail•bilily of fT wu 4~% Scrum 
lt1oh TrorT'damol (Monunl) CfOUO\ler IM miCfobiologic1V lc\ICll Of fT lppe&r IO incn-uc iW than 11'1 f'll'Opo:11Vli 

hc1lthy 1erum and urine 10 inac1J1ng dose Urinary ,c,covcry dccre11Ct- as Ju~.; 
volunlccn increuca. 0111 11 mconailleni with otMr 11ud1e1 

1inglc-dou • 
~0\'tf •M 
healthy 
volunlurs 
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Tahir i: llurnan l'harrnacokinetics and BioavailalJility Study Summary (continued) 

i 

I I 
'·: .. .i' S1t1<!) l'lllc ~luJy lfrtl1:11 ..... o_ or t\n11l)'ll.:•I Hc111lt1 •nJ (_,,.1,111~1.,1,, 

'" Subltcl.1 MethM/l\1alr11 

fl Sun!larth.: tludlct In Ponulatl '.\at lncreasc:d Rssk I 
i: Uc Cccco Unnary Tract Infection& m P..esnancy 1in1le..dou • m1aobiolo1icaL1 Pluma and urinary COl'Klt:IU"'Stion.1 or FT foilowmg I 

:11.;. M.:inuril Single-Dose Treatment venu1 aoaaover <F plasma and unne •infl! ll dose wer• oomparaOic durif'!g and alter 
Traditional Therapy pregna.n1 prcpancy 

women -- -
; \ lfC,j,!, L Tromcllmoi Silt of Forfo1n.,,cm 1mck-Jnsc 11 m1crol•1olor:1i..;11 FT h~ll-l1fc (:ipp.rn• l ht) ""I' cn.rp~r.1hh: In 111 •l 1<1 

I ]! ~:. (Monuol Prcl•mmary l'h.rm1cok1ncl1c panllcl 71. lbM Kn1m anJ unn-: adults Cm.ax ar.d AIK.: wen· d<'JC p1upo<11ur,.d 111 •h~ 

ind Chru~•! E.itpcncncc 1n lhc Trcatn1enl 1:.•uldrcn dose ranac lcstcd (0 .'i 10 lg) fw') I of Fl prO\tdcd 
o( Unnary Tract Infcct1on11 1n Children tuUm and (Jnnary lcvcl1 ct1rt1~'Uablc lo 3 g of FT m 

adulll -
'1 Pi~es,o Ph1-m1cokmct1C11n Ch1ldr1:n ofa New 1ingle-dolc: 6 QC/MS f'f wu more bio.vtilat.lt l.han FC.a (AUC ""u l·folJ 

lt~I\ F_,afo ... yc1n Jc;1~1\1Ye ""llh lmproYed Q'"OUOVU rluma and uri ... c 11ca1cr and Cmax wu l.~ llmc1 h;rt,cr) Unnuy 
B101Ya1l1bd1ty 

I 
conccnltat:on wu higher Wlth Fi 

··-
·,' I SahH.'\1 Oral B1":11Ya1i1t-1\Jt)' of Z I ;!.'l in Elderly 1ingle-dose 6 GC'MS Mean Cmax and ALIC of FT ,,.,uc shghtl}' higher 1h1ri 

ltih Pat1enu 11ngl~ ~F. IM I rl•~ ind UflM values obw:rved 1n other &1ud1~s in hc;1l1hy vuluniccrs 
lte&lmcnl 
eldcrlv I 

,. F 1!\11!re Comp1ta1ive Ptwmaook•O'\cfia o~ 1inglt-dosc ~ he1hhy mic:robiologic1l/ Bioava;labihly of f7 in healthy' chmleen ""u greattr 
i r ~n:c Fosfc.,,ycin Tromelamol Ycl"IUI Calcium Q'"OSIO\ICJ m Yolunlccn acrvm anJ urine 1h•n FCa l·T wu lua well absorhed b:u.cd 11prn1 

I f1J,fomyc1n m l:IJcrlt .luhJCciJ ind hca/1hy lM, uonial')' rc.:ovt:ry 1nJ n:nal ck.ar.ulCCS w.:r.: '"'"' 111 

I 
Uraemic Patients voluntcen K healthy elderly 1ub1i.:CU comparc.d lo young ~uiur.1.:cri f1•1 h .. 1h 

par1llcl in elderly drup In uremic patients. Cmax wu higher ""11h 

elderly and 4F,'4M longer Tmax. half-life wu lon1c1 and i..rioary 

clvonic renal lJ dvocuc chm\n~hnn d«.fcand in rclalton \e Jctr,,;c .,f 1cn~\ 
1mp1ired renal 1n1pa1m1t"nl 
patients impairment 

pal1enll 
'lC llM 
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Table I: lluman Pharmacokineltcs and Bioavailability Study Summary (continued) 

ln•ts•lc•lor' 
I on1llon 

~, I. 'I'./:' 

''I 1 

i ~ ' : ·, 

l\_.,l:J" 

I 1 '" ' I 

I I I _______ 1 

SIUd)' Tlllt Study l>cslcn No_ or 
Suhltcls 

AnelyOc1I 
MtlhodtM11r11 

H~1ult1 and Conchoioru 

fl cn1 I. I '!1sm.:it 1c u1J l Jr 1n1ry / 11nclc ... losc ·1 ~ 11:1.;uJ11uloc1cal Fl pr. .. h1~·~·J hith.:r pb~n• 1nJ urini.: . ,.,., ,·1111 11" '"' ,, 

lono.;1;nlnl1oru of I 01fuinyr;1n Ancr an I pu1JlcJ J ~I_. 711.t and <iC'MS well 1a h1&hcr 1..001,;4nlut1rn1 •n k1Jn.,;:v 111 .. ,11i.: 1Ji "'I ( 

C:Xt: Single Doae o! T romctamd or p1t1cnls \I~. l l M plum•. unnc and Urinary conccr.lr1\1ons following FT \\trc ) 11mc' 
Ca.k1' Fos{omvcm -, 11nu11: e1(£f than lhou produced by FC1 

<ituc!_• ._,f fosfomytm T1umcumol 
Kmctica for the Purpoae of E111lu11.ng lh! 

Coocentr111on' of Lh11 Ant1b1ctm1I 

Agent 1n V1nou1 Human T1uuc 

smclc-d .... sc 

1mglc 
lrcalmcnl 

pahcnlJ 

II 
2F. )M 

m1c;oh1olor..·cal 

icrum. ur· tr 

llHUC 

Thcfosfomycmconccn1ra11-:.m1ncr!l .. ;.t:! ..,··G"'' 

m \he acn.im. 11 6 µ&fml m tht p!os•11< 9 8 ... r, nil "' 
lhe pencystu..11.1 and BI µg/mL in ttm1:11! \·n·~lc 

I 01l•1myc1n ~crum am.J l'rot\ll1C I 1uue 

C"nccnl!al1~r'IJ fr,llowmg i!-e 

Admm1ru111on of FPSfomyc1n 

uni;lc Joie 

I p•nllcl 

l·1 
-:!4M 

rn..:1oluolo&•call 

SCNI"\. unnc a~ 

ltSS\JC 

Ilic :.~1011•y.c.r; conccn1J.11:ions 1•11h.: :.:•·"'• ,,,. -, ---1 
prost.a11c •iuuc t.l\cr IT wuc 7 t1r:"ltt t>igtu:r 1l 3 ha I 

-: f( i'lc!amo:>I. a New Fo,fcmy:1n 

Dcnv1.11vc w1lh H1s,h Bio1'>'11iab1lity by 

t~c Ott.I Route 

\ pallcnlJ 

I 
ond '"'" th•n J ''""' "'"'"" 1 l h~ 'h" FC• I 

I 



Sumrr.arv of Foreien .{;_linical Trials 

/•tH/0rt'/~'C/f1 rf()/rl('/}•,Jm/fll' 1 \ff!f!///(J/I< 1 

f·rnr11~'1 ( ·111111 iii ,' 11,1:'~ 

(The follcwing 1s excerpted !Tom the applicant's Summary of the Clinical Data and Introduction to 

the Cl<rnc~l/St:1u:,:1cal P.ert1n \ 

Based on the results of pharmacokmeuc and m vitro susceptibility studies, fosfornycm was 
studied as smgle dose therapy in lower unnary tract mfecuons. An open, uncontrolled l!ial of 
365 pauents was conducted by Morom et a!. in 1983-84 (84 male> and 28 ! females, thirteen of 
whom were pregnant) in an in-patient anJ out-patten! seninr,. Patients recetved either a single 
3 gram dose of fosfornycin trometarnol (198 patients) or 3 grams of fosfomycin trornetamol once 
daily for 2-3 days (167 pauents). The study enrolled patients with a variety of urinary tract 
infections. including asymptomatic bacteriuna. lower unco!Olp!icated symptomatic UT!s. lower 
complicated symptomatic UT!s. recurrent lower symptomatic UT!s and cystopyelitis (Table 1) 

Two hundred twenty-one strains, of which 134 were Escha:·::h!a coli, w~re isolated from the 
unne by urine cultures 

Medical Officer's Comment. 11ze bacrenolog1c llNi clinical efficacy definilions used 1n 1h1s 
srudv were nor srated. The llm1ng of posr-rherapy visits for in-patients and out-patients 
also was not sperijif'd. 

The applicant states that. 

"A high success rate was observed using the single dose regimen in asymptomatic bacteriurias and 
in lower uncomplicated symptomatic UTis -- 78 1% and 89.5%, respectively. In these cases, 
multiple doses did not increase the success rate any further 

"Excellent results were also observed using single dose in recurrent lower symptomatic UT! in 
which a 75% success rate was achieved, in fact, only slightly lower than the one obtained using 
multiple doses (80 6%) In remaimng syndromes. elevated succr.ss rates were observed only with 
the multtple dose regimen 

"As table 2 illu~trates. there were approximately three times more side effects among patients 
recewmg multiple dose (9 2%) compared to a single dose (3 1%) 

"This studv concluded that fosfomycu1 !rornetamol 1s safe and e!Tective in the treatment of UT! The 
single dcse regimen was shown \o ensure high s'1ccess rates m asymptomatic hactenurias and in 

lower uncomplicated svrnptomat1c UT!: In these patient$ cnultiple doses added no advantage " 
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TABLE 1: 

~-

L'TIS 

AS\mptornalic 
Baclenuna 

!·nt(om\·r-in l •-omethan11111• (,\foni;rof.\I. > 

/'1u1·n.:n ( 'l1111cal ; 1111/1 

fotfomycla Trometamol and tm Trrarmi:nr in Adult1: Bacteriological Retuh' 
According to UT1 Clin•cal Presi:nt4'tion' 

-----
Sinolc J ram Doic Multiole J Pram Do•• 

#of Patient1 Cur< Rate(~.) # of Patients Cure Rate 
(~·) 

32 78 I 16 68 7 

Lower Uncomplicated 
I 

114 89 5 87 89 6 
S\mntomat1c 

Lower Complicated 21 57 l 28 82 l 
J\mptomat.c 

RectUTCnt Lov.·cr 28 75 0 31 80 6 
S\mptomar1c: 

Cvstoovc\ius 3 666 5 100 0 

TOTAL 198 80 8' 167 ss o• 

•x' = l 6. J?OOS 
Adapted from MororuM EurUrol 1987, 13(suppl I) 101-104 Tablc!V,p 101 

TABLE 2: Fosfomycin Trometamol and trrl Trratmcnt in AdultJ: Saftt)' Evaluation 

Regimen #of #of Par;entJ .nth Side Effects 
Pa~:eats 

Diarrhra Itch Nautea Pyros is Skin TOTAL 
Rash Wo\ 

Sl!ude [)o-.c 231 4 I I 0 1 J I 

t.-11l\llple lJ1)~ 227 18 u 2 I 0 92 



' . -·· 
:\total of=:.; contro!Jej ,J1n1caJ tna!:-. v.:cr~ ,:, .. ndu.:ted dutside of the lJnucd State<. Each studv \<."1" 

conducted 111 s11pnon of foreign approva., of fosfomvcin 1rome1ha1111nc t\ total of 1649 pa11enh 

analvzed for safety we: e treated with FT in dosages ranging from I to 3 g per day for I to 4 davs 
Of the 1649 subjects enrolled, approximately 54% were adult non-pregnant women. I 5% were 

pregnant women. 25% were adult men, 6°0 were children l'wo perc~nt of this popuia110n (men :tnd 
w01-:~en) \.\.ere considered to be c!dcri; 

i\ total of 505 pauenrs were treated w11h FT at d'lses of 1-6 gin the two studies conducted in the 

United Kingdom and identified as MON-UK-05 and MON-UK-IO. Of the 505 patients. 350 
were adult women with uncompltcated {!Tl (MON-l~t{-10) and 155 were adult men (MON-UK-
051 who rec~ived prophvlac!Jc therapv for infernon associated with transurethral resection 

procedures 

In 16 completed. uncontrolled. foreign cl!rnc:al tnals. a total of 3930 pallenl5 were treated with 

fosfomycm. Of those. 3581 (913) received fostomvcrn tromethamine as a single dose therapy 
The remaining 349 patients (9 3) received fosfom,·cin tromethaminc in dosages ranging from 

60 mg1kg to 4 g per day. for durallons of c,ne dav up to 1w1ce weekly dosing over 9 months 
Of the 3930 suh1ects enrolled, approxuna1ely 68 3 v.ere adult non-pregnant women, < I 3 were 

pregnant women. 28 3 were adull men. 3 3 were children Eight percent of this popula1Jon 
1 men and women l were considered to be elderly. 

Medical Officer's Comment No raw data from rlre 25 conJrol/ed and 19 unconJrol/ed 
Eu.ropear. rnals wzth single or muillple i:'lJse fosfomyczn regimens are available for review 
Of rlre 25 conrro/led rrials coruiucred abroad. I /rave reviewed rlre final reports for all aduir 
srudies and commenred 011 study des1g11. number of evaluable palienls, riming of follow-up 
vuirs. a11d definlllons used for flacrerioiog1c efficacy. These summary rabies are found 
below· 
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l>.it' & l'..nd 
n;j1t1' 

, " , ,. '. (' V!T{·'ele 
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"'-'!!~· .. · ... ~~~-· II' tf\ . 

), .,_,. An1~le 1988. 
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I B1.:1e: Complere 
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T.\111.E: COVTHOl.tr·:n ffi"l>IE...'i di-" FOSF0~1YCll\ "fH0~1EillA~11NE 

CO'Dl'CTED OUTSIDE TllE t:'JHO STHES 

51 .Jd~ Dr\l&n T rralmtnl Dost Nurnhtr Age Ran~< 
r I.Ill =: \;11i;:lt do\t) E11tc1·c.:tl (l\-1c;111 or 

Each ~1t11ian), Years 
'f"rcalntcnl 

P1:-.Jomiz:J double Oral f-1 l g SD FT Jl FT It 12 yrs 

t>l1nJ. Jo;;blt dummy " (mean • ]9 2 )'ts) 

lf'll.11tlllon un Tnmelh:>pnrn (T~1P; 100 mg TM 0 A!O TMP 16-67 yn 

MO Com'"'"' bacrtnal SD (~an • )) 0 yrs) 

ptFIIJftf'ICt dt/ff'ltd tJJ 

> J 00 000 r/J.•lml of tht 

I 
original pathofttt 

I 

Randomued. placebo Oral FT J I l 2 doses FT JI J-1 . .S0-3l yrs 

controlled. doubic blind " (me•n .n 69 yrs) 
lndteallon proph)'boic Placebo (PL). ] I 1 2 doses PL JO Pi... •!·76 yrs 

use 1n u·•nsurcth"I (mean• 66 I yrs) 

prostateclomy 

I 

r-.1sf,Jrn~~m :romelhamme - fosfomy~m 1romet1mol. 
f'1e n1me 1nJ countr) or the ,1rst bsicd mvcsugator or author is prcscnied here 

Stx I \frri1cal (;fficcr'o;, 
(1\-1.11·~. Su111111.1r) ;11111 

No.(%) C;)mrnc-nls 

' 
~ .1.i .~r t• .. 1 .... 1'1~ 

75f(!00'1 J.: ;-MP e' 1iu1tile 

j ... i.hvs ~S!!her1~~ 
I Cdtl ~elf<' "'2' FT 

i 6a' T.~tP 
' ""'"~1 eraJ ;~' n I 

61' TMP 

I i="~.iJreS rnH c1rr1ert 

i ,l'l""i!d 1111\l I> ""CC'~ 

..... ·1•1ner1r~ '";1 

To1al l-.:is1l1"C culrure 

61 M (1001.) 1 24~ rnJ 48h (?l)Sl·op 
• { 1)1 FT 

161 JC plmM 
S11n1f1..:1n1 b1c:ern11 . .1 

c~f1ntd as ~ J(l\i ()•\ I <L'r:1L 

:' ~11n .1nJ end dues were no! g;vcn. the due of 1 document or pubhcat1on 1s prcscnicd here Study- complc11on assumed unless uatcd c1hcrw1\.C 



\'rtncip.d ln• t\lll).4tur. Cc.mpttt1on 

Cuunlr.• Statw (Start 

Dale & End 
OatrlJ 

J [J 1 f1,1('rerna I Comploc 

\teJ,,:al R1:1earch I 1987 1988) 
tL.ueau 

io\c1n1Y..1:e!;''''~ )2 U 

', •.1n1q::~r. .,.~fhcrlanJs 
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r \ 11 LF. cn....-TROl.1.FD S"n 'fllF.S () F FO<.;FOr>.1YllN 'I UO~ll· Tll .\ ~11NF 
I ll~IHJl""ll·.llt~l:l~lllL 1111· llNllLHSl1\ll·.~ 

>;;, udy Dts1gn 1 rralmrnl Dose l""'"'" Age Range 
(SO .. slnelr dose) Entered (Mean or 

Each Median), Years 
l'rcatn1cnt 

R1ndom1:('d. douVlc I On" FT ) g SD FT· 79 FT: 1- -45 yrs 

blind, multu.:i:ntcr. " (mean ... 30 yrs) 

\ '"d"rnon Norflo.z;acm 1Nrx: 400 r.ig b1J NFX. 79 NFX- 16-46 )'rt 
l:r.compbcucd UTI )I. 7 days (mean • 30 yrs) 
MO Commtrir_· Protocol 
doti no1 dtfiru a 
"potlflvt c .. :1urt 
po1rthtrap~· 

rr·.~f·•mv .. 1n frnmt1hamme - fosfornycm lrometamol 

I lie n•me aml country o( the first listed in~cs11g011lor or author is presenred here. 

Sex 
'M/F), 
No. (%) 

Total 
1~8 F 
(1001') 

lf scan and end daies were not given. the date of 1 documenl or public11iot1 is presented here. Study complcllon 1ssumed unless s111ed olherwise 

Medical Officer's 
Sun1nu1ry and 
Comn1ents 

61 FT cvaluo.l"'lt 

50 NFX c•alu·ti:r 
$.Ndy day 7 
bact cra<l 98 ~ Fr 

96'11 NFX 
elm cure 76 '1. FT 

'Jl1% NFX 

Thc.•e IS no ~ IS!I fo1 

NfX pu1enis 5 'I Ll~~1 

posnhcnpy 
sn1dy l!~y 42 

bac1 eu.; QJ'JI n 
90'1. NFX 

c1m cure 96,FT 
100'1 NfX 

Failures are net 

'C~ff\Cd {orv.:1o1d 

15179 (l93J FT 
par1ems repon.·d 

d1al1iv· w 



Pr1n(1p.1I lrn~q1g.i!nr, Col'lpletlon 
l'uunlf~ Status 1s~ .. rt 

Dair & End 

')atc) 1 

; [j J !-J,'t~c~:J Comr1:-1e 
\1e.J1~~1 ktseH:h 19\lt> - I Qb '> 
Ii~ -~.i ~ 

~:e·1e:~1-~'i''''n )~A 

• , ~vr: _ ' ".c:~1erlAnds 

0, 
~' 

TAflLE: COl'ITROLLEr> .:,-1vn1E .. " OF FOSFO~fYCIN TR0~1ETllA~11NE 
CONIHlr·11·~D Ol_JTSIUE TllE IJNITEB _o.;fA'fES 

Stl'~Y D~li:n '' t .. lmrnl Dosr Number Ai;e Range 
JSD ,,. sin&lt dosrl Entered (Mean or 

Each ~1~dian)i Years 
Trratment 

R1ndom11eJ. double Ora! Fl J g SlJ FT 11 FT 21-68yn 
bi ind .,, (mear • 40 9 yrs) 
;11u1c111on Amol.ycillin (A~iO:V) Jg SD AMOX 11 AMOX: 25-63 yn 

I uncomr11ca1td un (mean • 40.6 yrs) 
1 J.10 Commt.'11 

[11rolltd n·mprom.utic and 

asymprorru:J11c patitnrs 

51gn1fican1 tiantnuna at 
tnlry dt/intd a; 

c.'! /(J'(fuim/ Gram ...,- or 
2'. 1'o'cf'Jimi Gr.:im . 
bacttna. Enid1c1tJon • 

< IO' cfuinJ Gram {·. 
< 5 ;( 10' Gnm -

l .i~f,.,t~\\"1!'. 1romc•.hamine -= fosfomyctn Hoffie{unol 

r1ic mime .ind counrry of the first hsicd inYes11i;a1ur or author 1s prcsenrcd here 

Sex 
(M/F), 
No. (3) 

l~~ 
4~ F (100~) 

!I s:an and end d3tes w~re no! given, L~c date of a document or publ1ca11on 1s prcsenteJ here ::-tuJy complc110n assum..::d unicH sr .. rcJ otherwise 

Medical Officer's 
Sumn1ary and 
Comnients 

16 FT e•JluJt·1e 

14 Amo~ e•Ji ... able 

)-9 dJ:tS ~r.~11!1e~ 

hac craJ &R ':t l"l 

57 ':':. Ar.1v1 

clin cure fl] <r., FT 

77 3 f\!110-

12-57 JatS ros!lh!'rilPV 

bac: crall 11 ~ FT 
1)'f~ Anl<H 

crin fiu r,..'. reponed 



--------

-- ---
Princ1p.1I lrnt~t1g,;1t. r, l 'ompletlon 

Couroir~' SlallLS (Sllrt 
l>:ilr & Enrl 
l>;1te) 1 

' Bn;ne:;i Lomp!cie 
01~\~\,)i"\C Dtj•,a\nca I ''-ucs. r.01 

Ospedale "1 8uf;&i1n1 ' e:i --

\'1a Gh1ro:;1 ~26 !· P.Jbl1c1r1o'l 

.i ~o~ J l9S8l 
,~,\~!1] ,:.1·. 

I 

P CHed.JJ Complete 
Pc:J1.i.lr'C ( 1.r:1: i (\986·1987\ 

L' ri,,. cf \11i~n 

~! 1lan ::~!. 
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TAl:l.E: CONTROLLED SfUOIES o~: FOSFO~l YClt'io: TROMETHA~1.IN£ 
C:ClNHTll.ffiO Ol1f.'\lf)F TllF llNITl·IJ ',T..\TF .. S 

Stud:; Dts.1,t\ Trtatmtn~ Dust Nu,nber Age Range 
(SD ,.. slnglt dost] Enlerect (Mean or 

Each Medi<tn), Y t:ars 
'frcntn1cnt 

lnd1c1t1on Pediatnc Oral FT l ·2 g 3D Tu!.JJ 5 Tot.II l·l I yrs 
t~CU~Tit UTl " N11rofuranto1n ~ mgll.&lday ,, 

Cc1nmo1az'Jlc 40 mg lg/jay 

" Nalu!111c acid 50 mg.'lq~-'day ,, 
Ce11halosp<HH\~ 40 mg 1 ~g~-ta.,. 

Randomized. Oral FT 2 g SD FT 24 ! · 14 yrs 
compan11~f' \nd1c:a11on " PA 27 FT 
Pc:d1ainc UTI P1pcm1d1c acid (PAJ I {mean - 6 7 yrsl 

200140Cmg PA 
bid x 7 d.ays (mean "" 6 6 ;r~) 

;:~,rcm .• ~:n nomelh11mmi: -= fosf.:-mycm iromeumol 
: l.e rnn~e &rid cnunrr f nf the first lisred mvesr1gawr ,u author 1s prc:senic:d he: re 

Sex 
(M/f), 

No.(%) 

Tu!!.! 
l F (IOOlli 

FT 
2 M iUI 
2: r r92'\J 

I PA I) M l""I 
24 F(89"1 

II 'r.,11 .iri~ c11d d.ire:; ""ere 110t g1'Yen. U1c ~JJ1c: Jf ~ doc•1in1:nl or pub11c1111on IS fHcSC:111eJ ln.:rc Study 1,;41111pki1on J55111ncd 1111k~s ~ •.. :~·J t•ll11.:1w1~c 

-

Medic>! Officer's 
S11n1n1ary and 
l'on1111c111, 

Protocol nor re~·1ewed 

CF!Fi nG! a~aliatJ!~ 

Pro1c. : 1~·- · rn .t,..:: 

CR'·s n1.t a1 .id;i!"ll~ 



]'rlfl(lj:J/ tn~t-l1J.!.ilor, Compltllor• 
Cuu111r~· S1211us (S1art 
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Tl\l\LE: CONTROl.IJ·:D S"n1nn·:.."i 01· FOSFOMYCIN THO MF flll\P...11NE 
CONnUCTf:n OUTSIDE TJIE IJNITED .'{fl\'fl<'.I\ 

Study Dtsign Trc•lmtnl Dos,. Nu Ti her Age Range 
[SP ., slnitc dost} Entered ™tan or 

D:ile & Fnd 
E11ch Median), Year., 

fl.Ile)' 
Treatme1~t 

. 

I H.,11 (·J,1~ne lomrlerc Rar.dontzcJ, conuolkd On\ Fr 3 E SO FT 21 Age no1 spci:1fu;:U 
Dqi1 u! l ~oiog1 ( 1986 - 1987) lnJ1c111on ,, AMOX 34 
Fu11,h11,Jne P\.r11:•en uncomplicated UT! Amox1eillm (AP...10X) la SD 
Bilr~cl0nil Sp.arn 

MO Commtnt· I 

S1gruficunt bacrtrJ1Jria 
nor dtftn~d at ttJtry or 

follow-up 

J C.J,'".::: Cvmplcic R:1.ndomncd. open, Or1l Fi. J g SD FT.72 FT: l7·i8 ;n 
Eirns""'0",1 .\frd1cill I 1981 1988) conirollcd " (mean • 4~.4 yn) 

Cen1re lnd1cauons. bac1cn~· C la vunal a1c-po1c 1lt 111cd AMOX/C· AMOXIC: 
('e""'e & nonbacrcri1 1 dyruria Amolycillin (AMOXIC): 375 69 18-7S yrs 
Chesti1re CW 2JR &. frequency mg qSh l 5 j~ys (mean • SO yrs) 
l1K 

MO Comm1r11· Dtfinilion 

I for bacrt'"10l'1gic 
tradicat1ort rtot sptc,,'itd 

I 
I 

Fosfom;-cin tr.)ml"t!laminc • fosfomyc1n tromct1mol. 
TI·e ri.lrnc arid country of the first hs1cd 1nvcs11g11or or author ii prescnrcd here 

Sex 
("1/F}, 

No.!%) 

Tu!!! 
.59f(IOO~J 

Evaluable 
FT: 
lMO"'l 
6-4 F (91"' l 
AMOX!C 
2 M 13"') 
63 F 191"') 

ir \l.1r1 .11"1 ..:nd d.1rcs wen; nof given. lhc date of a <loe;u,ncn! or pohl1c111on 1s presented l1crc Study cu111pk11uu ii\" ~1ucJ 1111!c'~ ~1;11.:li 111hcrw1~c 

' 
McdiDI Officer's 
S11111111nr) :'lnd 
{:. lllHll l'll I.., 

2~ rT c .... a1u.1hlc 

23 Amox ev.1luable 

96' bac1enolcg1c ,,~r' 

for horh dnit:\ 0\(1.:r l 

1!.•y s, ., in 11.oy ~ ..... : 
21-28 dilyS Cl1n1c31 

eff1cJcy no! reporteJ 
CR~~ 'lQ( iilVIJIJbic 

--
)) FT e~:1.lui1bic 
29 Amo.1:/C C\lllU;tble 

5-10 diil):S 1,?2!nherai;Y 
bact erad 81;!; FT 

71~ An10xtC 
cl1n rurc 1!5' FT 

19 '- .'in\OJ.IC 

4 6 wks [?OSUhCriil(!~ 
ti.lei cra1J s13 rr 

653 .\!lllH.'~' 



l'<1:i.11'.d l11•nl1~.ilur, Co111~lt1lon 

co~1ntr• Slatw \Siar! 

D:.11' & End 
[);jt,): 

' C. r~" .• \1e1 Cernp1c1c 

~lei' I "~ I . r 'Ir' g, 
I 

I 19~~ J 986) 

'1',' C1 "'~', t 
[;~,_;S\e, \ 

!i~ .t, '-'! 

P Croccfiiul<' Compleie 

Ocp'. ,_,{ \r.lt,1~-.~u~ ( 19B6 · l9B1) 

D1seisi=s 

O\pedl\t ".1igg10rc 

2c-._1: s 

L JJ, i: .. 1, 

] (J 

I ,\111.E. CO ..... TIH>l.LEO ~~11.!IHES O~ FOSFU\tYCIN THOi\tETllA!\tlNE 
CONDUCTED Ol!TSIDE THE L'NITEO STATES 

Stutly Pc~ii:n Tr,alnunt Do~' Nun1hcr Age Rongc 
fSD "" slni:r, dos'j Entered (Mean or 

Each Median), Years 
'l'rcal111cnl 

t.1·.1\t\ctnlct. nmdom1zed Oral IT· 3 g SD FT 48 .. .,. 
lnJicaoon lower " (mean • 36 9 yrs) 
uncomphca1cd UTJ AmoJ;ycillrn IAr-.iOXl Jg SD AMOX 48 AMOX 
!ttO Commtfft: (mean • 42 ] ynl 
S1gruftcan1 bacuduna at 
trlfry dtji'ltd OJ > /(/ 
cfulm/ 8acltrtologlc 

l!radscarion dtfit1td at 
< lfY cfu/m! 

,..iul!JCenier. open, OCll FT JI SD FT JS FT, 
randomited. comrolled, " (mean • 43 6 yrs) 

lnd1ca11on tower UT! Co:nmOJ;ltolc (CTX) 960 CTX ll CTX' 
mgldiy J; J dais (mean "" 45 I yrs) 

,'.fO Commtnl 

Bacttnologtc trad1ca11on 
r.01 dtflntd 

/-osfom)'Cl11 lf01T1Cthamme "" (osfOmycin ltoRV!lamol 

11-.e nam!': and cour.1ry of the fin1 hs1cd mves11g11or or aulhor is presented here 

------ --

Sex 
(1\1/F), 

No.(%) 

Toul· 

96 F (100'!0 l 

IfilM·. 
7J F (100ll) 

it >tan ind end dues wcrt. not given. lhc date Qf a doc:.umcnt or public11ion is presen1cd here Srudy comph:1ion assumed unkss Sl.ltcd otherwise. 

~1cdical ()fficcr'., 
Sununar) nnd 
('on1n1cnl\ 

4 l Fr tYalual:lc 

4) Amo~ t•alu1f',\t_ 

Nu "1'>1\ ~ () J;\f~ pin\ 

Qven.11 end 3-~ v.J.~ 

78~ Fr 
1{\f. 1'.n1nl 

CRF> 11<1t av,11i;1i•k 

\9 FT e'VJ.\;.iablc 

Ii CTX evaluable 

srud:i: <11:i: 5- in 
ba.:t crad 100~ FT 

88 ~ CTX 
elm cure n .. FT 

flJ~ f'T\ 

scuJ:r: da:r: 25.3u 
bacl crad 89"' FT 

76~ CTX 
S1frry 2tl9Flpis 

rcpnne11 d1:nrhc:i 

CRFs ll(H ,.v~il~l1k 



:; l 

TABLE, CONTIWLLED STIJD!ES OF FOSFOMYCIN TROMETilAMINE 
CONDUCITD OUTSIDE TllE UNI TEO STA ITS 

'flnclp<il ln~t1!1ga1or, '-""" l ''"' ~ ... Trtalment Dose Number Age lhnge 
Country' Stalu.! (Start \SO • slntlt do!.t) Entered (Mean or 

D•ft & End 
Each Median), Years 02!t)1 

'l'rc:1l111L·111 

. Dt1"nc•f11:cre C ornplcie fl:irn:lom1zel.1. conirolled Or11l FT 3 g SD FT 32 rr 44 ~7 ... rs 
II JIAil ?•c"-c1i11u1s ( J 987 i 988) lnd1c111on posl·VP " NFX ll (mc<iu.., 504 )rSI 

Dept ol Gyn1cco\0g) c1lhctcr·•SU>C111ed UTI Norflo-.1c1n (NFXl 400mg bid NFX. 4\-51 y1s 
\I. ilgenstn.11 2 in 5yn surgery x ) days (mean - 41 ~)rs) 
~81)() Rocsclarc MO Commtnl 
nc·.~1um Ba<1triologic trodicollon 

dtflrud t:o:; Jltnlt culturt 

or orlgi11til ptir'iogtl't 
grown at < /(]' cfulml 

F 01S1heno Complete R•ndomi:r.ed, double Oral FT. 3 ii. 2 do!.e!. FT 40 FT 50-82 yrs 
Urolog1,al PathOIOBY <Dares nor blind, placebo conrrollcd. vs. (mean .. 6j yrs) 
L'n1v "La Sapienza" given - Indication: prophyl1c1ic Ph1Ctbo (PL): 3 I x 2 do!.es PL 24 PL. 36-85 yr~ 
\ 111 Ponv 20 Ab$1rttCl !990) tri.nrurtthral surgery. (31. Jhn before ind Jg, 24 hrs (mean • 66 yrs) 
Rome_ lul~ tCter surg1r.u procedure) 

Fosfomycm tromclhuninc • Casfamycin tromct.amol. 
The name and coun1ry or r.he fin.1 hs1ed invesriga1or or aLilhor i1 prcscn1ed here 

Sex 
(M!F), 

No.(%) 

Ir!W 
64f(](X)~j 

FT 
36 M 190,;; 
4 FUO~l 
PL 
21M1aa,;; 
)f!_i2,,J 

If ~!ar1 and end dares were not g1ver;_ lhe due nf 1 document or puh11c11ion 1S rire\.:TIIC'rl here S1tuly rnmr1t:i11111 a\<.11med u11lc<.~ <.1.i•c•I ,. 111.:rwi<.c 

!\!edical Ofriccr's 
Sumrnary and 
Con1n1r111-. 

' 
1() r-J C>.ll,;_d•ic 

l 1(, Nt-\ c•~I,,,: 1<. 

/ 1.il't S DOSI 

/ b.1L1 cr.J 96~ FT 

~'~% ".ir_ ... 
I n1r>11rh ru1-r 

bact eril.J 1J2 "'c ! -1 
9Sf,, ~.IFX 

rallureS nrJt CJf11tJ 

fnrv.ar.i 

CR!~ th" ~' 111 ,! ,,, 

l 
)5 f-j e\·a/uJ'"'k 
20 PL cvotluahk 
unne c1d:\>1( • 

6-8 dli)Ll'.D~!G(l 

J" FT 
25, pl•td'" 

25-)0 d:avs ro;wp 
J 3 FT 
20~ f'L 

CRFs lll!l J>.111.tbk 
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TAOLF.: CONTJlOl,LEO S11JOIF.S Of FOSFO.~f\'CIN TROl\IF.Tllr\MINI·: 
CONUUl.,.EIJ OlrfSIDE TllE liNITEU s·rA I ES 

l'nn"p•I '""'"<""· I Compl<llon Sludy Design Trt•lmtnl Dose Nun1her Age Range Sex t\1cchcal ()ffi<.:<'r's 
CGun1r~· 

1 

Sta\U1 (Slar1 {SO • llncle dostl Enlered (Mean or (M'l·), S11n1111ar~ :111d 
Dalt &. End Ench ~ .. 1('tUl\n\, Y r-:lr.;; No. ('7..,) ('0111111r111-. 
0<\lt\1 

'1"1 coifr11e11I 

c Ferraro Complc1c Open. conuolled. Oral FT_ 1 g SO FT 30 To1al !01al ' 
Dcp1 nf 01omcd1cal (Dues not randomized lnd1c11ion· " n1e1n • 68 4 }fS ll M ill"'I :'.OFT C•.11<1.t:>IC 

S-.icnccs &. given -- uncomplic11cd UT1 in the Norflo1ac1n (N.fX \ 400 r..g hid NfX }\) 4l F (7l"'J JO NFX c•AlcJ~l'i~ 

T ec.'1nolog 1es Arudc 1990) elderly 1 7 days 

F1ru School of Jnrcm~I MO Commtr.t · Nn 'i 'I .i .• , ''"1 

Mcd1une 811cttr1nln1:ic 'fficacy 

U•·1.,.. of Milin dtfirut,oru not uaud 2s-J~ d~}: er;~j 

O!ped1le Pol1cl!n1co t:iau tr.uJ 77 '"'• F·l 

\.11l1n. Ital) 7 J "° ... !"\ 
No significan1 

moJ1f1COilllUI~~ lif fe,ll 

flora no:ed 1·1 cit.her 
group 

CRFs mJI a•aol.it>!e 

Fosfo111vc1n 1rometham1oe • fo1fofliyc1n 1romc11mol. 
The name and country of th,. firs! lis1cd invcs1iBllor or 1uthor is prescn1cd here 

\f stln 11nd :nd da1cs were :-:ot given. the \.llC of a doc.umcnl or pubhca11on is presented here Stu ly comrlcc1on IHurT1cd unlcH s1a1cd ,-11!Jcr ... 1sc 



Principal lnH·_stlt•lor, Complcllon 

Countr)' Slalw (51ar1 

Dalt & End 

n .. 1"'1 

' hrdin Cornr:~~c 

IU1r11i.! Krt>m11,1 119St. t9Bg) 

fl•cctrc: 
"cn1Ct L'r0IOEIC 

lg ..... ~ d...i GtntrJI 

Leclerc 
F 942 .. ~- Kre:l1l1:i 

H1~e.rc 

[- '.lt1CC I 
I 
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TABLE, CONTROLLED STIJOl£.S OF FOSFO~IYCIN TR°'IETllA~llNF 
CONDUCTEO OllTSIOE THE lJNITFO 51ATI·:S 

Study l>estcn Trcalmtnl Dost Number Age Range 
[SD • slnele dosr) Entered (Mean or 

F.nch Mcillnn), Years 
'I' rt·at 11u·nl 

Open, muluccntcr, Onl FT lg SD FT 206 16 · 75 yrs 

p1r1lkl Jndicu10n. ,, PA .eo 
lower VT! P1pcmld1c ·~Id CPA) 80ol mg FT 

bid l. 5 dl)"S (mean"" 39 I )nl 
p, 

(mean• 41 5 ynl 

I I 

Fosfom.yc1n 1rometh1m1,ie • fosfomydn 1romct.1mol. 
The name and coi..ntry of the firsl l~sfed invcsuga1or or author is presenlcd here 

s .. 
(MIFJ, 
No. (l'."r) 

Jcral 
386 F 
( 100'!.) 

If si:1n and end daics were 001 riven, the date of 1 documcnl or public11ion 1s prcscnied here Srudv (Ompl:oon auumed unless Sl;ttcd otherwise 

·--

Medical Officer's 
Sun1n1ar) ancl 
('nn1111c111' 

I 
150 n C•l/u;i.hlc 

' 146 P . .\ C•~i.iAt-lc 

~!D(hr'l'.~~~ 
riac1 c: r;i<.J ~4'fo FT 

"' -1, p~ 
I.Lill.1..QQJJ 
hacr eraJ 91"' FT 

1n·,; l'r\ 
F11!ures 1101 c~rr,eJ 

(or.\' a rd 

CRFs 11n1 a•~ ;l~hlC' 



r>r1noral ln-t\C1i::a1or, Complr!lnn 

l_ uunl '."~ Stalus (Start 
Dale & End 
Dalc) 1 

I 'l.1H,-·".e Comp:cie 

f!,;,,·us ~) ~ea~t ' (Daces not 

,_ ·,:-"~ !PCCS gi ... cn -- Paper ,, . :-i., J s •li'.te: 1•H18. Pqxin 

'!'. r f'• • •J !99J) 

[·,'. 

! 
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fAHLE:: cor<TROLLEO STIJOIES OF FOSFO:\t\'CIN TH.0.\t[TllA~11NE 
CO~'T>UCTF.O OtITS?BE THE lJNJTED ST,\.I F."i 

Scurly o~,li;:n Trra1menl Oo'lc t\!111nhc1 AJ.!c Han~c 
1SD "" sln&lt do,:-} £nterr1J (Mean or 

Each Median), Years 
Treatntenl 

fl.iul!1cen1rr. o~n. Oral FT ] g S!l FT JO• FT J9J7,rs 

ral\dom11ed. controlled ,, "~.1ox 1 I (mean =- 17 3 yrs\ 
lnd1cauon Uil in Amoxyc:!lin (A~iOXJ 3 g SD AMOX 19·)6 )'r5 

prtgn1n1 women I mean = 26] )'!Si 

MO Commtn1· 

1 
Bacrtnafor1ca. tlfrcary 

, 1~ft1t1t101u "°' Uattd 
90' t1/ JHlfitrttJ !rt tach 
arm "' l"rl or third 
/flfnt1Ur 

I 
I 
I 

Fosforn~c1n rromethamint • fosfomycin !'1:1metamo 
Tht n1.mt. lnd couriu-y 0-{ the fln.l hslr.d i.n"lcs,1g1lOf or 1uthot '' p~sr.ntcd ht:re 

Sex 

(M/FJ, 
No. (%) 

Tau.I 
61 F (100"~1 

I 

1f ~r1n and cod dares were nof given. the dare of 1 document or poblic1rion 11 prcscnltd here Srudy Cl"rnr!e11r.n anumcJ unlcB s1a1cd oiher...- 1,c 

.~1rdir;d C lffiL r1 ·., 

Surnruar) <111d 

Co:nn1enlo; 

I 2-t Fl e.a:.;J~ ·c 
! 
' ~4 .Aim..:~ .:'o11u.i~ e 

,.t.u&lur~ L.ir:'['ed 

.L..!..i..2~~~~: ~ 
l.":!:..'11 
h~cl tr .1,! ., I ""• J ~ 

-; J 3 '*,;..1v• 

C!iniuil cff1c.1c~ n.-.1 

~"'""·; ,,, .,,.,,.! 1 

J~ 1 ~ 1"''1 
Safety 1n.1!~111 

m1ntm.1! So J,"...1g 

n:laiec• J1de eff~;:rs 

1t.poncj in either a~11 
Nn ot,11~1ri.:1! (u.10.,, -

LP 01 fc:al ,r.h1nt 

folio ... wr r!rnrled 

CRF~ n. ll ~ • .1 ::.,•·!e 



!'r '''''i'·'I lei• r<T •J:::ilor. Compl,!lon 

( ri<1nlr• S111tus ISl•rt 
u.;, &: End 

0atf')1 

i 

'd' ~· C on"rlete 

r-i;: ~ ·1, '( 1 lQ'ib. }Q8~1 

' 1'~'-·C' L \~ ·~;~I 

'\: ll'''r~qe :: 1 

() ilo!~·-· '\•"-""•fl-fRG 

:~ r '" ' 

-

JS 

TAPLf,, COITTROUHl sruoir_~ OF FOSHlMV:l!'l TROMETil'-\llNE 
CONDUCTED OITTSIDE THE t'NITED STATES 

Srudy O's!i:n Tr,11lmtnl Dvsf' Nun, her Age Range 
\SO .,,,. ~ln1;\t do"') Ent~red (Mean or 

Each l\lediao), Years 
Treatn\tnt 

~1ul11cen1er. s1nglc:-b!ind. Oral FT lg SD FT 266 Tou.\ ti\-i') '.t'r!o 
fllndom;tf'd /ndrctrion " OFX ! JI 

l1ncomph;::1!ed UT\ OnoJ..&CH\ ~OFX) 200 mg SD CTX ))4 

!tfO Commtr1f Par1n11J " l.!nknv1,.1n 31 
nrorifitd by colo"ly Cotnmclazole (CTX) I 92 g 

rouflt s1111ifira11r• ~ ia' SD 
lnw• Jn'-10' 

110 hflnrnunn S If>' 
Barrt'n·aro11c r/firary 

rlrfi11ir10.1.s 11or s1arrd 

.Ooti~rtU wtih t'!.1 

bG'CfrnuntJ too low fo,. 

srnflJl/C(Jf orinl;s11 

I I 

I .1f••'"T1_,c1n irnme1h.11m•ne • f<"~fomyc1n lro~U1mol 

11,t' n~mt' ~nd cmrn•ry ef the fir~! ltS!ed inve,uga1or or AIJ!h(tr IS presented here 

Sex 
(Mif), 

No. (o/") 

I 

Toul 
56l F 
!100~) 

' 

if v~n u)(J en<l d:aie:· w~rc Ml ,_iven. t"e datie or 1 document or pt.Jblic-1tion is prcscnred here Srudy compleuon IHumcd l•nfeu $1Jled 01~erwi~ 

~-

Medical Officer's 
Summa!") and 
Comments 

I 

2~4 FT e~·.1lu1ble • 

i130FXe•ll 
/09 CTX t•1J 

t·1~renolog1c enid up 

'°~~1 
RH. rr 
s1,; orx 
79" CTX 
Same. f11,1J.rc\ {nt 

clrn1c1I efficacy 

rcroncil 
Mosr comn1nn FT ~nJc 

effe.:::t d1arr~c1 (6l\ l 

CRFs 1101 available 



-~ 

I l'r1rinp;il l11•t\llR:ltr:>r, ('omplrllon 

(·"""tr' S11tu.1 (Siar! 

''11tr &: End 

['atrl 1 

;,' r, " '":nrk1e 

" .,/ ["'tr"'~i !">ates not 
'-l~"_! 1: ,~, I! ... ,., 

! -'e:'1• 'J\ [)1~e~~e< 111J hit>!1(1!J0~ 

;.,, .. ,,in,,r,:11" ."'J'' lQ"ll:\ 

I '': (" h '"." ;• 'I , 1,, ,·; n 

I •• ·1 I ')fn• l' 

'~ •.1.: .. 
; '~ '. I 

I -
I' Pe"" C'.''llrlere 

\''!'\ "'" f"')f"''": .~1"~' 1 [111tes r.-01 

I ' " ' I :. ,•r ,,, : ,i::1~cn · 

I·~ • J".;ril•cai1on 

jQ;l;81 
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TA OLE CO"TROLLEO SllJOtf~<\ or fOSF0~1\"ClN TR0~1ETil/\\1INE. 
coo.;Dl'CTED OUTSIDE TllF: L,~IITD STAil'.S 

'itudy Drsitn I Tt,atm(nt Uo!.( Nun1ber A~e Range 
I !SO "' ~ln&I' dov I Entered (Mean or 

' Each Median), Years 
Treatment 

Open, randomized, to, n J g ''"'f'Y 72 hrs • 4 FT 6 :otal 
con1ro11ed dO\f:\ mean • 64 yn 
Jnchcatlon UT! m the " NFX 6 

elderly Nnrfk1l.IC~n (NfX) 4('() m~ 

MO Commt'M All bid • 10 davs 

J"'<lfCt'1fJ ••1t~t 

ho1puof1trd S1111t/fro,,1 
bootnuno 11;01 drfirud I ['n mc/u1io" rntrna or 
folfcw-11:1 a11r1Jm<"' 

R100om1zed. orcn. On.! Ff Jg12doses FT 329 Ff 4)-92 }fS 
muh1cen1er ,, (median "" 68 }rs) 

lnd1c111nn l\nio1yc1lltn (!\MOX) J G 1 2 
'J>mphyl1c11c u~e 1n doses A~IOX 28) A,_10X 42·88 .~rs 
1111.nsure!hnil ,, (med11n .... 69 }fS) 

rro\tll!C~tor'1y Corr1mo~a1r-le (CTX) I 910 g 

t.fO Commtttf P(IJf·flP \ 2 doses C1X 1•• CTX 4A-89)n 

hncreri1.r10 defi•ied UJ ::> ID0\ir1i;: orie Un\e )hrs tiefnre fmed1an'"' 69 )fil 

/0' cfu/"11 'urgery and seco11d dc-~e 14hcs 
.11rrcr ~uri:e'1'J 

[". ,f,•!•;(111 1rome1l"lammC' - rn<fnmyc1n fn"lm(lllmnl 

Jl,c rnm(" .1.n<l cnunrf"I nf the fir\t l1'\1cd inv~\1i11111or or au1hor I\ p•csentc1I here 

I Sex 
I 

I 
(Mif"), 

Ne (%) 

I£ul 
'~ ;JJ~l 
8 F (67~) 

Tor.al 
900 M 

(100 .. ) 

If ''~" aM e'ld d11e1 1toerr nc1 g1ven. the dt1e of 1 documem or publicaf1on 1' presented here Srudy complcuon 1ssumed unless staled otherwise 

i\trdic~J ()fficrr'.; 

Su111n1\ar) and 
Comments 

6 FT e~1\u1~1e ' 
~ N FX '' ahllt' re 
No ~.9 d~> po\! •1s1• 

~5·)~ dl'<1 Q211 

h~cc er1d r," r-r 
5 6 SFX 

One ad•ett\ rta:w::n 
m FT mdd 1r1n1.!C~' 

gA\!r c <'.\1\~J11°'1r.ce 

I CRF' ~1\1 l•idJ!°1!e 

129 FT t;,11~u11t-\e 

2~3 ;'\mru evalu11t>ic 
2f!S CTX e,1lua\'lle 

Cumt:b!1,e HKl'.lence 

?' s1gn:f1ca;>1 ~)S\C'[ 

t'acrer1ur1a 11 1 "-CC~~ 
I"'~ r-; 
:<; 4;. ,\~Pl 

:~.;. ('!\ 

.Ad~erse e .. en!s 

rer.Jned m A" FT_ 
6~ Amo•. 8~ CTX 
CRFs net l."'lllable 



---

r·,,, '""I ln•ni•r:itnr. Complrlie~ 

( '"" ,, , ~lalus (Sl•rl 
Pnl(' !It F.ncl 

ll:\!c)I 

' r· ,., .. r · ~, (C'mrkre 

" 11,,,, .. , ·' If ~~!C~ n"! 

; \. ~,I " g" en 

'' . . ' Pe~rt 19~!11 

' . 

' f'"'< _, (:'>rirle1e 

r'~·j1~'"~ ~HT! I JQIO:/i - J 9!1f'J 

' ~ I '~ , ~,.. 
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TABLE CO,'TJIOL~ED "1C'lllf.S or FOSFOMYCIN TROMETIIAML'IE 
CO:"IOllctr..D O\JTS1UF.. THE t.:N1T£D STAn:.5 

.Sludy Drsl&n Trratmf'nl Dosr Numbtr '·g• Rang• 
{SU • sint.lr do~d En1c.-cd (l\.1cnn or 

En ch ~1c<liun) 1 Yen~ 
Tr"almeuf 

Oren, n.ndom1rcd. Onil FT s1ntlr dose 3 r. SD FT l& FT 
m11lrl(t•Her rar11lld " me.lln - 1(, 7 ~n 

lno..!1c111on Ir "'t UT\ Norf1o~•cm 1SFXl 400 mg ~FX 10 NFX 
,4./0 Commtnl F_.11.try bid ' S days meal" '"'4) ~ )tS 

(rlttntl 1ptof1td 2- JO' 

Baer trod1(at1r'l <: Jr)" 

Mul11cer.ter. optn. Oral FT- I or 2 g SD FT 71 12.!!l 
randomized ,, I mor•h to t6 yr~ 
l.ld1C1!;Jr. ~d1a:nc UTI Necilm)"ctn INETl ~mg kg 1\-1. NET 64 

SD 

l'··•fnm'>Cm nome1har.-.1noe • fn,fomycin ,-ome11mol 

T l·e run•e and country of the fin! hsled 1nvc,11111or or 1uthor 1\ rresen1ed here 

I Sn - . 

I (M/f), 

No. \%) 

Total 
611 ftl()(J~1 

FT 
llM {30~) 
~OF (70~ I 

NET 
24~' 1)7 ~~I 

(()f\(·1 5 .... \ 

\! ~,-,.. 11rn\ ~nd Oa1C, were nnl ,t,..en. the dale nf 1 dncumenl nr l'"·hl1c111nn 1' r•rC\Cn!ed 1>e1c Study comr!c11nn 1numcd unlc1~ ,tired r:thcrv.-1(C 

'f''l'r"1' r,,..1 l·c11teJ Wl~h •m<111c1ll1n w!to v.<re ~w1lchctl In 1·1 1ncr f'C""!tlcn.cc IX fCllP"C .... 11., teen A lot•! or )7 r•ticnlJ were c .. ~cd ton· tn th1t lr11\ 

Medical Officer's 
Sun1n1ar)· nnd 
Co1nn1cnlli 

I 

)1 FT ('~1lu1hle ' 
JO ~rx ,,11u1t>le 

).4 da~s CQSt 

b1e1 rnrd 94~ Fr 
11:1'!\ r-;rx 

elm C'Jte ...,o, rr 
J!IJ'\ !'JFX 

2~·30 d.i~s 1:!2Sf 
t-acr erad 7~'\ FT 

.. ~, srx 
QrT1nJ.:1~rx 

rercn,.tl 11·l•er1e 

e .. erir~ ~ Q FT nad 
d11~ne1 

CRf~ n01 1 .. 11Jahle 

".'c>t ~f•lfh(d 

Reror. 
Sect1('- ' \'r~ume "11 

" IO: n . IO:! 

cr.F~ n·1r a~11i1Ne 
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'~ llLF co-..;rnOLl.Fll ~-Yl."Olr.s OF (·OSl-'0,1.YLI .... TR<)~1ETU.'i.~1l ... E 

CO~Dt:!";r·o Ol'lSIDF. 11\£ \.'SITED STA.TI...'; 

I'• " , ,.. ,1 ! "· r<l 1r 1• r.1 (" 1'•11!•;,, 1011 "•"''·' nr~ttll Trr:1t111f11' Ho~r ~1111ihC'r t\e,e ltanJ.!C Sc'< 

' •llnl" ·"' .·1 u, f..;.I ar1 !~I> :z 1h1cl< c.Jo~rJ Entered (!\t~an or \MW), n.1, &. F.nd 
Each Medi. n), Ytars No, (o/c) 

D•trt 1 

Treatment 

I'':, C'n'T't;,lr~r Muh1ccn1er. n.ndom1lcd. Uni FT J • S[J rr ;oq FT Total 

"" ,.f I,.._,.~.' ', ' 1D.a1~1 n(•! confr('lled .. lmean • 17 9~ )rs1 365 F 
·; . ...,~: ~ ·r' I !•'C'~ 'nd1c111on rre1p1aN P1ptm1d1c 1c1d 1rA1 PA 156 PA 1100~1 

'r·, .. , ., 
' 

A,.._.~\~ I 911:" l womrn. lTTl 4'l0 rr-g t-:11l1 ch~, (mean• ::8 1Q ~;\\ 

" ' , I 
' ' 

I 
Mo c""''"t'l'!I s;1,,.;;ca"r 

., . ban~nuna ~ JO'cfu.:ml 

at '"''') Erad·cal!C'f'T 

defir"d aI <i; la' rl:,,.mf 

r.,.f,,,.,,c•n !rnm('f~llmt~ - fndomyc1n ltOM"l'e!lmol 

11,~ .,,:.•c a•1'1 co11111ry nf rhe rir"-1 h~•cd m¥t~llll!llnr nr 111rhor 1< rre~mcd here 

?f <r~n and cnJ d~t'' wer~ n01 given_ !he date or 1 document or ('M.Jti11c111on 11 rr~>cntetl hen: Study comrilctll'.!n 1ssumt:d \lfllcs\ st11cd oL~eN<15e 

'i'<~·c ",., .,.~ .. r1!1rn\S lirfl treated w1\h ln"'OlUCtl11n who wt'fC' lwttchtd to fl antt r"':r'ltl1.imce Of relt~C WI' um A !olal o()7 p1t1mu were c~«d lo rr '" th11 t111I 

\1c1~iral <>Hice•'" 
Summary l!'ntl 
Comments 

' 
I .. .., FT e•a:uat-ir 

I 
I ~I, PA e,1IL11!-le 

I ~ ~ 1<l•'L_:) 
~I( ( ~'I j 'I' '\ [ I 

O~'\ f'A. 

)0 ch• S £"S! 
ba.ct enj Q.t•. rr 

?.t~ P.\ 
111~ r. ~··1 :1~ p_, 
fOllr>"' CLj c,~•:' 

delt•e:~ 

"I.FT 

'.' 
E 

sr 4.R ' . ~ 

q 

S!;'l'1:•t..>i ' ' 
. 

low nv.. ' ) ' 
' 

maJfnrm n ' " 
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TABLE CO."'-TROLLED STI!DIES tlf fOSFO\fYC!' TRO~lETHA!\tl'.S'E 

co~.ot:cn:o Ol'TSIOF_ TltF. t~"'":IF:D _,;,\lT....S 

l'r1•1(11•·ll ln~e'hR;-.1of, (omp!tl!on Study Dt-itcn Trt•lmtnt ll<.t\t '.'iumh-t:- I Agt Range Sex l ~!tdical orr1lfr'1i 
< "'""'' .'>1011n :Si•n fSD • ,inclt do~tJ Entered (!\ltan :1r (r,.tiF), I Surnn1an anti 

0:1.1, & F:nd r- I ., I' ) ,. N (P ' (' . , <,nc 1 1,. t·c tnn , car(O o. r) on1111r11lc; 
11:11{") I 'l'rtalment 

! I I P~. ,~.. C0mrleir I Random11e-d. connDlled Orai FT J 1 SD FT 1V FT 15-73 )rs Tou!_ !6 FT e•1i·J1ble 

r .. ,,,~, 11n11" ~Q!IP': !Ad1c11i-'\" "' . . (nlt-"'1•J1l\r(• .t()Fllr)(•<it 11r.·~r\~.l:1l•ic 

j unc•H~1r'l1Ci1ted l1ll ~;n1flr•1lc1" ·~r\, 41~1 ri•i:: h:d _..,~ \ ~o ,.., X 1~ 1,~ ~f( 

~ ., ,,..,.~,.. #,..r••~ 1 
1 

t~OCt'.'"1,..,,..,1 S18111/ira,,1 1ld1•~ (me1.-"""~""'~' ~-J-'-'___::!·~:~t'~ "· .. ,.. ,~ ·; I 1'11rrrra1'r('! 2 1ticf11 '"'!/ ha-:r er A.! ~~ ~. ! 1 

nr r"'" Trm1:rn/1(!11 ~w~ -.1 \ 

i drfi'1rdas <!Cf <:f.J'"'i (l•r (',(•_ ~-··~FT 

I 
89 °' ."-'FX 

I month po5! 

bac1 erad ~ l' FT 
56•, NFX 

One lther~e e~~nr rn 

each 1rm 

I '""h" FT 

I 
ht.II\~ srnmach NFX 
CRFs n('! 1•1il1tile 

F"d"""'~c1n ''°r"'cth1m1ne • fosfomvdn tmmct.am~I 
l11e name ao<l :oun1ry nf the rirst lt<!cd invcs11gttor or tuthor t' f'"''enred here 

11 .. ~ ... n"t erw1 :hit' were nn1 J1ven. 1hc due 1'11 • rl~u~nl or rulihc1111nn ,, pre\en!ed here '\m<l'J cnn'lrlcunn _.,s11mcJ unle" '~"led ntlicrwt•c 



l't "" ip.11 1,,, l"~I it:ri1 nr, c·n1npf('llnn 

( '"'"ti \ SL1lu~ (Siar I 

l~lc & F..n1' 
01101 

' p 'Cii.lUJ Comple!e 
[J.-;>r of l'rnlcg• (1988. 1989) 

H ··r"1~; ~"'"' 
Chem•n de~ !°'"1Hr~I·, 

i 1(~)~ t,,,1MIC.lle 

f r1T1l~ 

I 

I 
I - --------

r r )l."i~;i,~~I Comrlc1e 

:1,:!'I rof <i11 ri:c ry (1986 - 1987) 
Sur!J,c;i,I Ner.!irolngy 

um~ nf Ban 

1:~1~ 
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TABLE' CONTROLLED STUDIES OF FOSFOMYCIN TROMETIIAMINE 
CONDUCTED OITTSIDE TIIE UNITED STATES 

.S1ucly n('~ll!n Tr<':tlnH'nl On'<' Nurnhcr A~c ltnn~c 
l~U "' ,lnJtlr 110,rl Entered (Mc11n or 

Each Mcdlen),Years 
Treatment 

-· 
Multiccn1er, dcublc Or>I FT J g SD FT JI FT 
blind. dou;,,rc dummy, " (mean "" 51 2 yrs) 
nndomized PenoJ;acin (PFXJ 800 mg SD PFX· JI PFX 
Indication· lower UTI (mean so 51 4 )rs) 
MO Co'"'"tlft_ Si1n1ficont 
btJcttriu.na ~ JO'c_ ".tlmf 

at tntry. Eradication 
defintd OJ < JO' cfulml I Ho""'"· pmist'"ct 
dtfirud as 2: JO' {sic} 

I 

Molticenltr. nindomized. Oral FT: 3 g SD FT 4l FT: 16·66 yrs 
doCMe bluld. double •• tmedi1n • 39 yr~) 
dummy. Norflox1cin CNPX): 800 mg SD NFX: 44 NFX: 17-70 yrs 
Indication: (median • 33 yri) 

UT'ICV .. t cued UTT 
,._,. () Cnmmtnt: S1Rnificant 
bacttriuria dt/i11td as 
• :> J 0 bacuria /ml" 
Elftcacy dtfittitions not 
stared 

r .. <f.,1n\'Ct!1 irorrietlutn\inc n (no;Co1nyc.in 1mmc11.n\OI 

I lie ·1~me ;i,mJ counlry or the firs! li~1ed in\ICS!ig•IOt or author is prcscnled here. 

Sex 

(M/Fl, 
No. (%) 

Total 
62 F 1100~1 

IQ!!! 
89 F (IOO"J 

I' <1~n "nd ~nd d"1es we!'!! nnt f!i"en, the d111e of 1 doc:umenl or publicarion is presented here Srudy completion •Hurned unleH ~1ared othie:rw1se 

f\1cdicul <Hfitrr'o:; 
~u111111ar} null 
Cor11n1ents 

I 
129 FT '''l"'ble ' 

_g PFX cv&tuablc 

I I 8·!0 da:i:s 12osc 
tact e•ad 90~ FT 

93 3 PFX 

2@-:t5 days QOSl 

b1c1 erid 86" FT 
89ll PFX 

S'crn:lar d1mc1I 

eff1c1cy rtport~d 

~· 
fKH t.v&1\:.b\c 

; 
j 28 FT ~\.,l•i;i,li!e 

15 NrX e~11uah\c 

1..9!.U..rQ!! 
b11c~ en.d 1~"9 FT 

R4 '° NfX 

No 1•de .:riect~ 
re~oned Ill 89 r":1ent~ 
enroi!ed 
CPr< n 1 "~;i,il;i,hle 



-----

l'n,,rqi d l1nrq1i:_.11or. Con1plctton 

Cnw•!n St11tu.1 (St•r-1 

D11t & End 
Oatt)1 

" l '"1un111n C0mple!1on 

r )( r'' rf r.~11ec0l<>gy ~11n.is nor 

~"d nn~reiric~ 1ndic1ted 

! '"" I I•" r'H.11 Prd1mi111ry 

I 1tre n~1'-'''"" ren:lis 

J pu~11shed 1n 

I .\rt1de 1990 I (srudy 
.osumed to ~ 

comp!trt) 

j 
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TAnLE' COIITROLLED STIJDIES OF FOSFOMYCIN TROMETllAMINE 
CONDUCTED OllTSllJE TIIE UNITED ST A IBS 

Study lhs\r,n Trt•\mt'nl Host Nun1l>er Age Range 
ISO • sln,;lt do~t') Entered (Mean or 

Each Medlan),Years 
Treatment 

R1nd0m1ztd. cnnrrolkd Oral FT 3 g SD FT IJ Age nor spt-cifitd 

lndic111ion pregnanr ,, 
wJmen. UTI N1trofurantoin (NTFJ 100 mg NTF· 10 

bid x 7 days 

l n(fnmycir. 1mmtth11minc • fndnmy:in 1rnmeu1mnl. 

1111: name and country of the fi111 listed lnve~1i111or of 1u1hor is p~sen1ed here 

s .. 
(MIF), 
No.(%) 

T.-,1.11 
BF (I'.)(]"\ 

If tlar1 and end d•1es were no1 1lven, 1he d11c of• documenl or poblication is presen!Cd here Srudy t0~"1'.tior. 1ssumed unless s1111:d otherwise 

Medical Officer's 
Sumtnary end 
Comn1ents 

All evalu~hlt rnr 
I I 
'' tfficticy and safety 

l.Ll!n.. QQ.!! 
bac1 t~d g4 "- FT 

9()<; NTf 

Study on1oln1. No 
p•lltnl h211d dtllYtrtd 
by lht tlmt o; !his 
pubUcstion. 
CRf5 nn1 l\'l1l1bll! 
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Tr\nt.E· CONTROLl.ED STUOIF~<; OF FOSFOr-.tYCl!'I TROMF.TI1A~1\N£ 
CONDUCTEU OlJTSlllE TllE UNITED STA1ES 

-
A~o Rnn~e I Sex l'r11•11p.1! i.i>r.,11c:~tnr. Cnmplrllon S1t1rly D"~lr,r. Trr:Rlmt:nl Oos" Number 

1 '"'"'' \ 
Stnl 11• f"ll'rl fSJJ = .,111a:k dn~rj Enlcrcd (Mra11 or \ (M/Fl, 
lbtr A End Each 
Oa!t-) 1 Median), Ytars No. (%) 

Trealmtnl 

l..10~ l '!<'. (1 .. Complc!'- (July ~tndomiztd. p\;i::.::ebo- Ff 1 g ~ 1 doses Fft'Pl1cd>0 FT 116M(l00') 

JO. 1991 cof\lrollcd, double-blind, 1551!54 mean • 69 3 yrs 
4 S111th rr:n•er\ Ser1emb(r 17. group comptrtli\le. Ph•~~ Placebo 

l "··~tl K,np_\i':''~ 1993i 111 mu!ti-<:entrr c11nic1! CONTROL 11.CM(IOO~) 

lnal mean • 68 6 yrs 

Fm11l ~ron Is 
no1 l'f'l1l1blc lndic111on 

An1imicrobi1/ 

prophyla•is du:ing 
1r1nsuttlhnil resec1ion of 
lhe pron11e 

"-Hl ... I I\ ;n Cnmr1eie Ptu1st Ill. 1cr1.,t· O"I FT l g SD FT · llO FT l50Fi100ll> 
(M111y 199! corilrolled. r1n<lom1ted. ev1\uable me1n • )9 I yrs 

I , r, d J.: "'r .I""' Sep1emhlo:r gm'ur comp111111vc Trime1hnpum (TM P) 200mg TMP-180 

1991) BIO t. S d1y~ evaluable TMP· 180F(l00"1 
ln<Jic11ion· me11n • )9 0 yn. 

Fin-I ttport ts Lowe~ UTl 

nor •v1ih1blt MO Commtnt: 
Erodic'otion dcfintd aJ 

s JO cfulml.' 

i 
r .... .r .... m~c·n 1rnmerh111m1ne - rn,romycin 1mrnc111mol. 
Ii,, . ., "••o: i1HI c1111111ry nf 1hc (1r~1 li~IC•I Ul\IC~l•r-:unr ot ~111h11r i~ prc~cnrcd here 
If~,,,.., ~nJ c11d 1l111cs were not gi•tn, 1he dale of 1 docurncn1 or JlUblic111on is. pu~senrcd h;:re Stud)' CofT'rlction ass.um~d 1Jt\les' !.111tt1 oth~rw1s.e 

Mcdicnl Orriccr'r 
SunuHnry 1uHI 
Con1nie11ts 

. 
1 ' 

Final Jt11d.,, rfpc"f ~l(:ft 
ovl'Jl/ablr 
Repon S¥OC'lp .. 1• .. 

Section 8. Volume 1)2. 
I'll 8-0?i.QO 

CRFs n": ~·.111.tblt 

! 16 Fl ewa1u1hlc 
37 Tmr e\'~lu1~,Je 

1-9 days pas! 
h.11c; er~d (,Q" FT 

7• ll TMP 
d•:r: 26-~0 ~st 
h1c1 erad 69" crad 

g\,.tnd 
!J1.irrt11:1 w1s mo'1 

c11mmonl')' '"J>O"td F1 
td\'etsc tvenr 
CRr,- 1~n1 11·..,11l~\"11( 
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TABLE D: NON-CONTROLLED STUDIES OF FOSFOMYCIN TROMETHAMINE 
CONDUCTED OUTSIOI;; TllE UNITED STATF.s' 

I' I Ill( t p:i l Co1np1elion S•udy Dc•ign Trc~tmcnt Oost Number Age Rnn~c (MeAo; Sex (M/F) 
/ 11 \ c ~I ij!.1 In I , Slnlll• (Slnrr fSIJ • d11i;:lt ilro•t: Entered E.::tch or Mcd~an),Vtars No.(%) 
1...._- nu 111r\ 1 l>ale & End i\10 • mul!lplr doH·j Treat men I 

Ost•)' 

' \ 1111-(,_•< 11\lll Complete Open. nori· 0•11 FT !0111 (a • b) 16 1-9 )'tS ~MDI'/•) 

! l<rcrhlt \li!!-f-S::•rrc (14Nov IQ~)- c:0n1rortccl (1)2g~U (mean .. 5 5 ~($\ I I r 16~'t•) 
( " rr17~rd1 10 '-1•}' 198.Cl lndic11iori (t:i)2g•21osc1 

ilr•hrn~ 11.11, Pediatric--
lower UTI 

Ii \ "''"C I co~r!c!c Open, non- Onl FT Jg SO l6 !2-SJ yn 5 M (19%) 

l\·r1 '' \n1crkn fJ1 (011:c1 not given eontra!lcd (mean • ~2 3 yrq llf(8IV1) 
",,' ,, I l,···1· .. An•dc 1r>"7) ln1licntinn ln"'cr 

1111111 l!ol\ Ull 

n"'~ l1 fl:lilr~ Cc.npltre I ()p<n. non- Oral FT· J g SD lS 18-74 yn 2~ F (100-lf) 

\I, )'I .,f N,)'h"''"f'' 1 I ')"1 · 1 'l""l cnnlrnllc•I (111c1.11 .. JI(, )f') 

l li•l'ILIH1rcl1 1 h•<;p lndk1t!on 

Ch1•-1;1ch1nch I won;en with 
Ne" 7t11bnd lo'A. ( tJn 

!'"'fnri1~c1" 1rn1T'C!h11m1ne - (o,fomycln lromc11mol 
! 1,c n ""l' ,,,.i c"11n1ry n( 1hc rir<;I /i,rcd inve,1l11:nrnr nr n11!hnr j, prc~::nred here 

11 , 1 ,,1 .•:•ti i.:11.! .l.11cs .~c1c tHl! given_ the d:uc or n clncu111cnt nr rmhlicnlion ,, prc<;C11!cd here StuUy completion :t."iSurncd unless s1;i1cd otl•crw~~c 

-
NOA \'ol11n1c 

antl Page for I 
Sludy Reporl ' 
end CRF< 

Repon 
<;cchon P; Vnhme 

63. Pg !-Ol116 

CRis no! 1 ... 11l1blc 

-----------
Report 
Seclion ~ Vnl11mt 
r,1. rr. "-111,-11 

CRFs not •~·.11rl1hle 

Rt{'IOr1 

t\ct1im1 ~- Vplmrn: 

6.1. PC S-OJ504 

CRFs no! 1v1ihlhlc 
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T 1\1\LE D: NON-CONTROLLED STUDIES OF FOSFOMYCIN TROMETllAMINE 
CONDUCTEL 0UTSlt>E TllE UNITED STATES' 

I' r r11ci p:i I Complrlion Sludy Design Treatment Do5t Number Age Rang• (Moan Su (M/F) 
I 11' t'il ig:\lor, Slalu• (Storl (SD • 1lnglt dost; [nlerrd Each or Modlar),Yoars No. {"lo) 

Co11nlr~ 1 ll•lt & End l'tfO • mulllplt doH'I Treatment 
Untc)1 

!' l ~·edJu C0mple1e Non-<:ontrollrd Onl rr 10 4.11 yn l M (IOV,) 

f'td"I"~ (I, '•C I (01!Ct no! tivtn ln~ic111lo11 1-2 g 2ll}wcck for J (mean• 7 7 )rs) 9 F (00'!,) 
I ·n,. r i l.,I ·!.in -· A111clc 1987) pr0r;hytax1~ in weeks -9 mnnths 
I; 1·!~n !•~;, childrtn with 

Uf~n11') UICI 

1bnorm1litic' 

' I Ji'" r, ct'" l nn1plc1c Open. prC'Spcc11vc Or1111·1 712 l~-Qol, yn. ~2\ M \1)'/•) 
1 .. q rd I rr>ln~,c.il (July 19!!7-Jl'l'1 non-controlh:d Jgx2doses (mean • 59 yrs) 191 F (27¥.) 

r.11h0l0g~ 10111 lndk1tlon ()h before ind 

! '111• I .i <>~r•el"ITl'I prophyl1ctic · 24h following 

l{""'C l:~h ln1n,nrclhrnl ruocedurc) 
· surgery. 

urological 
maneuvers 

r,,.r..,, .. ,:•n lfomc!h1mine - fosfomycin trom...i1mol 

1 l•r n1n·c ind cnun1ry nr the lir"ll P~icc1 inve,1ip.11tnr nr i'IL1lhor I~ rre~cnlcd here 

11 , 1 ,,, ,., 1 ~,,.1 c1.,1r< . .::: nnl i•·,,cn. 1hc 1brc nr n 1lncu111c111 nr ruhlicntinn [\ ri(ctcntcd hc;c '\t11dy cn111rk1i0n n<,<,1m1t•i ,1nlt..,, ".l:-.!n\ 0t!1cr. ... i~e 

NDA Volunir 
and Page ror 
Stu<l)' Report ! I 
and CRFs . ' 
Report 

Section 8. Volume 
63, pg !!-OJIJ7 

CRFs not 11v11il11ble 

"crort 
Section 8. Volume 
6), pg 8-0)774 

cnr~ no! 11ond:-tlik 
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TABLED: NON-CONTROLLED STUDIES OF FOSFOMYCIN TROMETHAMINE 
CONDUCTED OUTSIDE TllE UNITED STATES' 

I' r 1rteI\1;1 I Completion Stu·h Design Trtatmtnt Do5t Number Ag< Range (Menn Sex (M!Fl 
111\"'lligllfnr. Stalu• (Storr ISO • slnit:I' do,t; Enlcrcd Each or Mtdian).Ytar~ No.(%) 

(·nun Ir~ ' IJalc & End MO • mulllplt dost! Trtftlmtnl 

Date)' 

r f''".1\rr•0 Complclt Open. non· Onl FT JO 21-16 yn 21 M (10%) 

1 .... ~1 r>f \ '10l0g1ca! (D111c' nol g•-..cn controlled Jg:ii:2doscs (mean • 42 yrs) 9 F (30%) 

r.ill10IC''\ -· Publication lndicti\\on \)'n bcfott and 

I '''" l ~ <\~,"•1!'1!! J 98 7) prophy/a_,is 24h (o//c11 .. ing 

l\,,I\ ancr ESWL & proc.cdurc) 

ureter-
pycloscopy 

'\ r ~l~dil'l•:'ln Com~lctc ~n.non· Onl fT lg SD ;o 47-88 yrs S M {25%) 

Dcri (lr ~frd•c11! (D11lcs no! 1ivcn c:onlrolled (mean• 11 'yfS) ! 5 F (15•/,l 

Jl,.locrrr>1;:>\0g; -- Article 1990) lndic11lon UTI 
'\n1•~hn1<: .icl I t0<r1c1il 

V.C's1hur)' 0n Tr;rn 

G11,1n\ ASH\ 5NB 
UnHed Kingdom 

I n<rn1:1..,cm 1rn111e!lu1minc .. ro~fomycin lromclnmol 

I he n:une 11.nd country of l,'\c flnt li~ltd hi-vt\\\gt\of Of 1uthor \1 prc1ented here 
If <1~rl ,,ml end c1111es wen~ no! given, the d111c or 1 document or publication I! rircsenlcd here Study comriletion as~umcd unlc~s '\\Med otherv,.i~c 

NDA Vol11n1c 
and Pllge- fnr 
Study Hcporl I I 
and CRF1 

' ' 

Report 
Scc\ion t \'ohimt 

t 61. p~ 8-0)781 

CR.Fs n01 inadahlr:: 

Report 

Scclion 8. Volume 
62, pg 8-03610 
CRF1 no! 11\1111l:!!ble 
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TAllLf. 0: NON-CONTROLLED STUDIES OF FOSFOMYCIN TltOMETllAM•NE 
CONDUCTED OUTSIDE THE UNITED STATES' 

Pnncip:il Cor.iplttion Study Dulgn Trtatmtnt Dost Number Ag• Rong• (Mun Stx (l\.t/f) 
lt1\C(fti?,:1lnr, St•tu• (Slorl jSO • slnRlt <fou; f ''d Each or Mtdian),Ytars No. (%) 

Counlr~ ' D•lt & End MO - mulllrlt doSfj Treafmtnl 

Oale)1 

~I .._,, •r'"" f'Nnrlcte Oren. non- Orid n N(lt given !2!!! (II + hi 

' '- ,, '-" I "'~i',1.11 I \qg) - \9g4) controlled. {a}JgSD {11) 22) g4 M{19*4) 

'-~' ! ~ '1 I 1~1. muhiccntu (b) J g x 2-3 day' (b) 221 281 F (62~-.1 
lndic11ion 8, NI (19'1.) 

uncomp\kaltd (I J Pregnant) 
Ul I 

"-1 '>it11'··~·1 (nmplc1c Open, non- Oral FT Nor gi ~en Tolll (1 • b • c) 

Ptri rf (IQS·i - 1985) controlled l•llgSO (a) lB I M (2.,,,) 
( •.1<1rr•c11!('rnln~~ lndic1111on (h)4gSO (b) I l 4 7 F {98'1•) 

!i.•~p•UI l "d"" 1mcn1HrlicMcd {C) 4 & J: 1-) d:t)'' le) 8 

!':111' I r~ncc U~I 

l'"rwtt:'IH fnmrh:1c Oren. nnn· Oriti rr· (;,) 12 lnclu~lnn crhcri:t 2 M(!O•/.) 

I lq•t 1 •I fl J:11c~ 11111 &•.,crt cm11r~1lfccl (n) J G ~IJ {h) R 19- 70 )'rs I B I' (90"1.) 

(j :i'lrf'C"IC rnlng~ •• Pt.1blic11i::m lndic11tion· lower (b) J g + 2 g 

\ \,,,r11:-\ Cnch1n 1918) un 
I' I! I< I •:"t'1CC 

fri~r0m)Clf'! t~omcth1minC • fosfomycin tromctamOI 
The n11mc 11nd ~ountry of the firs! listed in"e~1lg1tor or 1uthor Is presenled here 
If <l:"tr1 :ind cnJ d~•cs were ncl given. !he dittc of 11 documcnl or public111tion h prc~cnlcd here S1udy complc1ion assumed unit's '1n1cd 01hcrwi~c 

NDA Volumt 
and Pagt- ror 
Study Rtporl I I 
and CRF• ' ' 

Rtf'll•r1 
Section .!I, Volun1c 

62, pg 1-UllOJ 
CRF• not 1'¥11\ablc 

Rcpon 
Sccl.cH~ .!I Volumr 
f.2. ro~ 1t .n' <..4Q 

CRFs no1 11;1.Jat>le 

Rcj'lf'n 
Sccliou !. Volume 

62. rg !·Ol<lJ 
CRr, riot 11 ... 111l11hlc 
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TA nu: n: NO"<-CONTROLLED STUDIES OF FOSFOMYCIN TROMETllAMINE 
CONllUCTEO OlJTSHJE Tll E UNITED ST ATES' 

r riuc:ipnl Complttion Study Dt•lgn Treatment Do5t Number Age Range (Mean St• (M/F) 
l11\C'~ticn111r, SIRtU5 (Srort (SO • 1lnr..lc do,c:; F.nttnd E•<h or M•dlan),Yta'3 No. (%) 

( fl rt 11 Ir) ' IJnl< & E.•<l MO - muhlrlt dn•rl Trcarmrnf 

Dale)1 

r r~, •t• CClmpklt Open, non- Or•I fl J g x 2 N•2!J mc•n - 62 7 yn 23 I M {12~-<:I 
11tr1 ,,, 1·1,;.1111.1colog~ ( D:tlt"S not gi.,tn controlled d<'sts (Jg )hrs ~fore 52 f (119/tl 
~ 'r;,.,. <.:'( rt01cntc .• l\r\1tlt \9gt) 1ndit.a\ion and Jg l.6'nn af\u 

I ir'.rt"oco: ll11l't' prophyl1c1k - surgical procedure) 

cystoscopy, 
transurclhrat 
resection 

I ll0htd· Corr.{lktc 0Potn. non- Or•\ FT J A SD 21 5l-!Syr' 27 F (IOO~•J 

' '<I '' f I" I( f" .• ! (Dnrc, r.ol g1 .. cn cnnlrolled (mc1n • 5~ 7 yrq 

t...lcdoCPlC (\\ .. 11! -- Pub1tc111on lndic111ion UTI 
!1 .... ,,( r :~;.; .~ 19UI in elderly 

(icnn11 !t11I~ · ~omen 

""''' Comrle1e O~n. non- Of•I FT (11) 2148 To11I 

.,,,,,., "'·' fl 'lilt" - I 'lill'll c1111lrnlk1I. (.1) 1 S! o;;p (h) 10 liu:lu,iou c111cr11 rn1;,I 

"" ,,,, r I HlJ m111!iccnler (b)Jgx2<loscs 16-?S yrs 201 M (I 0~'•) 

lndic111ion UTI Ac1u1I mean 1913 F (89•1.) 

or urinitry 111c1 M • 52 yrs J!I (291.) Nol 

procedures F • 42 )''1: lndle11ed 

rn,fnm~cin lromethtmine - rosfomycin lromc11mol 
l he P,11nc :ind cot•nlry of 1tie rin:I li11cd invcsllg11101 nr 11ulhor is presenled here 

11 •11rt ~11d end r1nlc't \\CrC nnl gi¥Cn.1he d:itc O(A dotumcr.I or r11hlle1tl~n i~ rrc,cntcd here 51\ld)' C0"111iclion l"UR1Cd unit~~ ~l:lltd n!hC1"<4'i<C 

NDA Volume 
and Pag' ror 
Study Hrporl I I 
and CRFs ' ' 

Rt port 
Scc:1on 8, \.'olume 
62, pg 8-0)144 

CRF1 l"OI ,.,. adablc 

Rrport 
Sethf)n ~. Vni11mc 

63. pg 8-0J(, ~,,, 

CRF1 no! 11 .. 1i11~·le 

Rcrm11 
l\;cc11n11 Ill \'nl11111C 

62, pg ~-0)5''3 

CRFs no! .. ~ 11:~!hlc 
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TAllLE 0: NON-CONTROLLED STUDIES OF FOSFOMYCIN TROMETHAMINE 
CONDUCTED OUTSIDE THE UNITED STATES' 

~--
,., \\\(ljl:ll Co1nplr1io11 Study IJc>ign Trca1n1cn Nu1nbtr Age l!ar.g• (M•an Su (MiF) 
In\ c~fi~l'llor. St1lu1 (Start (SD• dnflt do1t, lo:nttrtd Each or M•dlan),' un No. ('/>) 

( '~IJ rd r ~ ' Oat• & End ~10 • mulllplt do!t/ Treatment 
Datt)1 

" I , 1•111-i~•tiln Ceompktc Open. non- \ Or1I FT 2 g Sfl 10 l-12 Y" Mand f, 
~"~' '.'( Potd•:':\!IC (\·.l'llt \D•\t1 nn\ grvcn tonl!o\ltd numbers no! 

( ,1~ ~·· lt,11; -- r11f'l=r 1986) lndlc11:1ion lower \t"rdic111td 
\_ITI 

I ' \'!Ht~( Compltlt Optn, nC'n- Or1Jn I mo1"1th ·IS yrs 9 M (21%) 
' c ~ • '"lng1c ~nd (M11rch 1984 · controlled (1) 2 g SD (1) JO (n\tan • ~ 1 )f~I l• ' (19'0) 

"''''""''"1",:•c Drri July 198-4) lndic11lon un ibJ J 1 sn (b) 2 

I. ·111ldrcn ~ I t0~p1t11i in children (c)lgSD \c) ~ 

f0r1n0 lu!~ (d/ 0 5 g SO (d) 2 
(t) lg MD (t) 6 

I \ '.' :lfC~( Comrlctc O~n. non· Oral n ,, I monlil 16 yrs StK nor 

Nq1hrnl0~rc 11nd (198_. · 19SS) conlrollcd 60-160 mg,\og SD (mean .. 6 yrs) indicated 

.._11c10"•r>IP'-•C Ocri lndirllion 

( ~·!drtrl 5 Hospital uncomplit1tcd 

1 r>r1n('I 11111~ UTI In children 

1 r(frim\ cin 1romc1haminc • rosromycin trornclamol 
l 1•c 11:im~ :md crumlry o( lht iiN:I li<ll!d in~(!tfl(!:l!llOr nr 1u11hor i• rrc<cnlcd heoe 

11 ~1:ir1 111J end d11cs were not giver., 1.hc dale or 1 document or public1tion ls pres.en.led here S~udy oomplction assumcO unless. stale<'.: otherwise 

NOA Volum• 

and Page for 
Study Rtpcrt I 

and CRF> ' 

~tpof\ 
Section 8 Volume 

63, Pl 8-0J 7)2 

CRFs not l\11!1b1c 

Rcpor1 
Scclion 8. Vol:.rm(' 

63. pg !·OJO!O 

CRfJ not •~ tdabh: 

Rcpor1 
Section !. \'oluinc 
6J, pg &-0)7!2 

CRFs nnt 11~111l11hlc 
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Clin1cal Tri:tls Conducced in the Unite.d States 

- ·-··----

1-·01/om_vc1n T romttham1nr 
(j S Tna/J 

The investigatJonal pla'1 for the U.S. clmical development of the 3 g single dose regimen of 
fosfomycin included two double-blind/<iouble-dununy, randomized, active-controlled, 
multicentcr studies th.It compared the safety and ef!icacy of a sir.gle 3 g dose of fosfomycin 
with an approve.:! comparator m adult female patients with acute uncomplicated urinary tract 
infectJons (cystitis). In each study, the same single 3 g dose regimen of fosfomycin was used. 
In MON-US-0 l the active comparator was c1prof1oxacm 250 mg, administered every 12 hours 

for sever. days, i11 MON-US-02, trimethorrirn/sulfamethoxaz.olc, 160 mg/800 mg, given every 

l 2 hours for ten days. 

APPLICANT'S PROPOSED PACKAGE INSERT 
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PROTOCOL J\1011;-lJS-Ol 

fo:sfoMVCln Trc"1~than11ne (A-fo1111ro/G<.1 
(/S C/1111cal Tr1alJ· Suuf\· OJ 

Volume 1 )4-1 5) 

Single Oose Fosfomycin Tromethamine Versm Multiple Dose Ciprono:i:arin for the 
T1·eatment Of Uncomplicated Urinary Tract lnfectiom !i: Female Patients 

The ~tudy was a multi-center, randomized tnal with double-blmd, double-dummy design 
companng the efficary and safety of Monurol® (fosfomycm) Sachet and Ciprotloxacm Tablets 
in the tr~atment of cJult women with acut~ cystius 

Stud' Population 

Inclusion Criteria 

• non-pregnant females ::c 18 years of age Medical Ofjiar's CommrnJ: In thu pivotal US mat. thtrt 
werr no paurnu rnrollrd lrs:s 1han 18 ~arJ of age_ Thr 
appJ1canf 1s stelong approval for cy:s11l1S for pat1enLJ o~r 1 J 
)''tars of r;:e 

chrncal signs andlor symptoms of a UT! ( e g , dysuria, frequency, urgency) with onset of 
symptoms s 96 hours prior to study entry 

• one pos1t1ve pre-treatment unne culture wilhm 48 hours of enrollment in the study 

Unne le:- culture was obtAined by the clcan-vo1ded midstream catch method (NB Altbougb unne obtamed Via 
cathe\er ~·as allowed b~ protocol, lfl pracuce tbJs was not done) A single spec1D1en conWmng ~ 10' CFl.Js of 1 
wopaU1ogen per rrulldHer of wine -...·a._<;, considered a pos1uve culture U more than one argarusm \\'as cultured.. 
there r::ust have been a rrurumum unnc: colony count of i 10' orgarusms pc:r milhhtcr of at least one orgarusm 
Eacho ~arusm cultured must have been present U'l a colon' count of? I 0, or~arusrns per nulWH~ lo have: been 
wns1dC'~e<l an evaluable pathogen for c:rad1c.alion 

• suscept1bl11ty testrng to both fosfomycrn and c1prof1oxacm 

Study med1cat1on was started before the results of the unne culture were 3vailable to the 
1nvestt,:atcr If culture results showed that no orf!arusm was isolated. or that the orgarusm 
'"'l;Hed was not present in suff1c1en1 quan1111es or was not a known uropathogen the patient \a1 
the discretion of the 1nvestJ~ator) v.·as either remc1\·ed fron1 the study and treated accordtnµ_ to the 
d1"~-ret11 1 ri of the 1n\e<;t1~ator or con1rlctl'd thf rrlitocol-de\c11bed 11eatment course and, 111 son1e 
ca..,c:-.. al', \tuciv 1euuirernent\ ln e11ht·~ ca">l' the pa11en1 ~·a\ ccH1\1dered a screer.ing failure and 
\'.";t<, fl(': 1_·\·,1lt1:thle !· 1r efl"icac\ ;u,alvst-., 1 he pat1en1 v,:a•, C\-·a\u<ned fu1 <.,afet\' 
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Elclusion ( nrcria 

SI f'o1fomyc1n 7rom~thamtne (Monurol~) 
l/ S Clini-.al Tna/1- S1ud\, OJ 

Pauenrs W''1C excluded irom srudy partrc1pat1on for reasons that would 1eopardrze erther 
pat!ent saler' or the reliabrliry and accuracy of the efficacy data The followmg patients were 
excluded 

women whc' were prc~nant. nursing, or nor us:ng a medically acr :p•ed. effe~tive method of 
h1rth conrrn;, 

p1t1enLs \'1th recurrent unnary tract infections (greater than J UT!s within the precedin!', 
1e:ir); 

• ratientS \\1th f;VIOence of factors predispostng to the development Of urinary tract 
rnfect1ons. mcludrng calculi. stricture, pnm~· renal disease (e.g., polycvstic renal disease). 
or neurog~n1c t!adder, 

• patients mth the onset of svrr.proms for this episode of UT! for more than 96 hours; 

p1uents \\1th a tP.mperature ::: I 01 °F, flank pam. chiils. or any other manifestations 
suggestive 0 f ~f'pP.r unnary tract infecuon; 

p.1<1ento. \\1th knovm or suspected hypersens1t1v1ty to fosfomycin, nalidrxic acid, 
c1r.rofloxac1n. or other qumolones. 

pat1< 1ts w1th cl1rucal ev1de:ice of severe renal impairment as detem.ined by estimated 
creatmu1c· c learancc of · 30 ml/min, 

patients \\1th c!1rncal or laboratory evidence of hepatic dysfunction. 

pat1en1s ''ho received theophylline. prohrnec1d. or rnetoclopramide; 

patients v.1th lno\\11 or suspe•:ted CNS disorders such as severe cerebral ancriosclerosis ('[ 
epilepS). or other factors which would predrspo>~ the patient to seizures: 

patient.· wnh -~cute sYmptomatlc vagimt1S, MO Commtnt.· Tht appi1aw: did not aplam wiry 
pat,cn.JJ .,..·uh 1·aR1n1llJ were e..x.clwitri from the sru..dv If a pall!nt had a pos1fl...., unnt culture (?_ Jo' cfu!ml 
of a uropu. (1" ~"and UT/ rvmproms). / 1ncludtd her tn my an.ai'Y.SlS 

pat1enls _ ,, had received treatment v..1th other ant1nucrobials v..itlun 48 hours pnor to 
entry. 

p1t1ents whc· had received am mvest1gat1onal compound wnhm L'ie pre' 10'-ls two weeks; 

patients ""i'h ~ranulllcvllipema i<S001mm' polymorphonuclear leukocy1es); 

pa11c111' w;:h presence or evidence of another s1gmficant underlving disease which 
prcclu bl n .tluat1on ol re,;punsc to thnapv. 111cludm~ slates of 1mmuno>uppress1on: 

11Jt1t·11 1 . \' :. 1.,1:1111, 'n, l1,il1:, 1)r1,n t(' erirlil\r11(·nt or durin~ tht' tr1aL re ... ~·1\·ed lHJflJr\· 
,\ 't'T\ 1 .. ~ \.~ . : 1~·,! \,\ \11~· ri1i, '>1-.1.1110.., I )l'-,k l\e!t'rt·nct· <J.\ anah!C'\tC'> 01 an!' -\pasrnod1c\ 
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(,' .\' (-ii111cal Tr1ah- S1uch· OJ 

Baseline assessments included complete history and ph}sical examinauon, unnalys1s, unne 
culture and sens111~tt1es. blood chemistnes (sodium, potassium, chloride, r.arb0n dioxide. blood 
urea mtrogen. creatmme. uric acid, alkaline phosph;itasc. total bilm1bm, SGPl. SGOl. and 
cholesterol! and hematolog1cs (hemoglobin. re.d blood cells, hematocnt, white blood cells. 
neutrophils, lymphocytes. monocytes, eosinophils, basophils, platelets, and prothrombm ame). 
Pyuna on unnalysis was routinely assessed at baseline but not an absolute cnterion for 
inclusion Urine culture results were routinely not known and the time of study entry. 
Pati=nts were randomized to either treatment with fosfomycin or ciprofloxacin on a 1: I 
schedule. Roth the investigator and the patient were blinded lo the treatment arm (all pauents 
look either a dwnmy "fo;fomycin" .sachet or dummy "ciprofloxacin" tablets) 

Studv Drug Regimenr. and lnform.ition 

The two treatment groups were: 

Fosfomycm (FT) Group Fosfomyc1n, 3 g single dose plus placebo tablets e\'ery 12 
hours for 7 days 

Ctprofloxacin (CIPRO) Group· Ciprofloxacm, 250 mg every 12 hours for 7 days plus one 
placebo sachet taken on the first day of dosing 

:fosfomvc1r. was supplied as single sachet packets containing 3 g of fosfomycin or identically 
a~·pearmg placebo Ciprofloxacin tablet,~ were obtained from , in bulk. They were 
packed in individual blister cards, each contairung fourteen (14) 250 mg tablets of active drug 
or ident1cally appearing placebo The control agent, ciprofloxacin, was not altered in an' way 
b1,1 1t was repackaged so that 11 could be blinded for this study. Ciprofloxacin 250 mg was 
admirustered ever'\· 12 hours for seven days (a dosage recommendation in the approved 
manufacturer's Package Insert). 

Each sachet and each bhster card was labeled to show the sponsor, patient iC:entification. 
patient number, d1rect1ons for use, and storage conditions. The label consisted of identical 
fixed and roar-off por11ons Th~ portion of the label that was torn-off when medication "as 
dispensed was affixed to the appropriate page of the c.ase report form. All unused stud' 
med1ca11011 w;Ls remrned to the sponsor 

The stuJ\' drugs used ·.vere the folkwmg· 

hisfomvc111 trornetham1ne. 1 [ s;.ichet (Batch Nos 01268 and 11608) 

('1f'l<•:i1>\,1clf\ -,,, mg 1Jhk1 1IL1tch No·, S1'-l1J.'\:' and K0-9-)"\. Manufactured h\' 
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f"aluario_n Procedures 

S1udy Da\' 
Day O 

Vays ~-4 

Days 5-9 

Days 11-15: 

Days 35-49: 

Visit Name 
V1s1t I 

V1s1t IA 

Visit 2 

Visit 3 

Visit 4 

Assessments 

Fosfotn\.'Clll T romtlhamint 8fonur-nl®i 
LS Clin1caf Tna/_i- Stud\ OJ 

Baseline assessments included urinalysis, u.rme culture, complele 
history and physical examination, blood chemistries and 
hematologies. 
Patients were contacted bv phone. If symptoms persisted, pati~nts 
returned to clmic 
Visit with re-evaluation including history and physical examination, 
MSU culture, and unnalysis. 1lus visit represents either the 5-9 
day post-treaanem visit for patients who received fosfomycin or an 
end-of.-therapy/ just-off-therapy visit for pa1ients who received 
c iprofloxac in 
Visit with re-evaluaoon mcluding history and physical examination, 
MSU culrure, and urinalysis. This visit represents eirher the 5-9 
day post-treaunem visi1 for patients who received ciprofloxacin or a 
2-week post-therapy vistt for patients who received fosfomycin. 
Visit with re-evaluation includmg history and physical examination, 
MSU culrure, and urinaly~is. This is the 4-6 week post-therapy 
follow-up. 

Outline of Study Procedures and Visits (MON-US-01) 

VlS!T 

ASSESSMENT/ 
OBSERVATION 

lnclu~:on 'Exclusion 

lnfonned Consent 

Med"al HtStory 

JA" ,'! 
ll•«lrn< Day 2-4 Day 5-9 
fl•) o· 

J 
Day 11-15 

4 
4-() Wttk 

Posl-Thtrapy 

-- ----------------Physical EJCam1nat1on 

Vital S1~n~ 

Cltn1cal lvalu1it1on 

Pregnancy Test" 

Rac1enology 
()uanutat1ve Urine Culture 
and Suscept1b1\:tv 

.I 

.I 

,/ 

.I 

,I ,I .I 

,I ,/ .I 

,I I ( 

,I 
,-,.--------------------------------
H~:natolcgy .I I 

./ I ,I 

·' I ,I 

,/ 

.I 

,I 

,f 

,I 

-----
------

,I 

\ ., · ,1,• ' lfr' rt,(Hdtd ttiro\J~tl,,u! l11" 1rp.,rt ,_, \rl.>\\P u""' (JJ, I• I>•' .ii 1,r11 l1• \tCI~' •,,,tr ltl&\ lht t''""""\ 
··I' I' l I•' .: J. ' '1<>1or1r .. \ ! J,' I 

I~ "" •·· 1>f'>1u1na 11\1' f 1thri , \elq"l"'nr ,.i11t,.,1 Pl J • """' ,.,,1,juc1r,' JI 1)11, ""'r 
• · 1' r .- •1\r) .l1>11 trn,fT' 11rrrn1nl1 1e11 .. err 1 t>r .-~·L"1"r.c .•n .1111 km11r· · . r.,1.1 t•rJrir••· f' •11'111>JI 
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Applicant's Evaluability 

The applicant performed two analyses for efficacy and defined evaluabiliry ih each a> follows: 

I. Intent-to-Treat CITI) 
Patients wai; analyzed in the efficacy analyses of tbe iutenr-to-rreat (ITT) 
population u they were nor screening failurtJ (i.e .. ii they had a uropathogen .2. 
10' cfu/m!). Medical Officer's Comment: The applicant's m analysis is a 
modified intenJ-to-rrear analysis since screening failures are nor included. 

"-· Evaluable Populatic.i 
Patients was a.nalyzed in the efficacy an;;Jysis of the evaluable population if they 
were 
a- no! screening failures 
b- if they were found to have uropathogens !ha! were susceptilile to both 
antibiotics 
c- if they were compliant with taking stucly JIJedication (i.e., rook ::- IO tablets 
.Jf study medication} 
d- if there were no protocol violations. Such protocol deviation< of study 
inclusion or exclusion criteria that precluded patients from 'ffic.acy parameter 
analyses included 

l · > 3 UTls within the past year, 
2- active symptoms of vagi.utis, MO CDmmtnt: I didn't acllld• 

patit111s with 1·agmiris frcm my 
analysis. 

3- predisposing factors for UT!, 
4- adminisrration of antimicrobial 48 hours prior to study, 
5- administration of ar,. 1 -~siclantispasmodic, MO Cammml: Only a 

f- w paJious Wtr< 
acludtd for this rtason. 

6· UTI sy:np!oms occurred> 4 days, and 
7- other ( evaluability reviewed prior to breaking i.he blind) 

e- 1f the medical monitor deemed them appropriate for ·malys1s 
N.B. Tie medi::.al monitor did noi disqualify patients from analysis solely 
because of de·•iaoons from enrry or srudy criteria. Patients were excluded 
from the efficacy analysis in tbe EVALUABLE p0pulation if, in the opinion 
of the medical monitor (after blinded review of medical and surgicai 
hisrones). extenuaung circumstances that compromised the 1·alid1ry of patient 
data warranted said exclu,ion 
Medical Officer's Comment flle medical officer examined 1ho.1e cases 
made unevalw1h/1• h1· ;he medical monuor due ro "exrenua1111R orcunwanres 
thm co111prom11ed the va/1din cf pa11e111 data" These were all pa11e111s. who 
1.!lJ./i.LQJ!.1n111n of rhe tnve.HIP~lor, n.!l tnclusron and nrius1nn cnrena and 
were arproprwte for enroi/111enr in .in 11ncompl1cared UT! 11 curmenr rnal. 
The 1111·.licaf officer reviewai rhe tnfomwnon and exrluded mrh pallenrs wrth 
rlea1 -ru; n.<k< 1m r omp/ic{lied UT,' 1!11.Hon· of Slones, srn.·1111e.s 11e11101<enrr 
/lladdo. er c I 
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Medical Officer's Evaluability 

55 Fosfom_vc1n Trornetham1ne (Jfonurol®) 
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The following criteria were used by the Medical Officer co define e\ .luabilicy for efficacy: 

women 2: 18 years of age with clinical signs and symptoms of acu:e cystitis, 

2 a positive urine culture (defined as growth of a uropathogen 2: IO' cfu/rnl); 

3. medical history, physical examination and laboratory assessments (including unne 
culture) at 

Visit I Day 0 

Visit 2 Days 5-9 

Visit 3 Days 12-18 

'·.~It 4 Days 35-49 

4. ev1oence of compliance 

Entry 

This visit represents either the 5-9 day post-treaanent visit 
for patients who received single-dose fosf0mycin or an eod­
of-therapy/ just-off-therapy visit for patients who received a 
seven-day course of ciprofloxacin. MO Comment: The 
applicant accepied day 5-11 for visit 2, and I did the same 
for the sake of consistency in timing of visits. Throughout 
the rest of this re>iew, "days 5-11" will be used to describe 
visit 2. 

This visit represents either the 5-11 day post-rreaaneot visit 
for patients who received ciprofloxacin or a 2-week post­
therapy visit for patients who received fosfomycin. _MQ 
Comment: Study days "12-18" were derived by simply 
adding the "5-11" day follow-up to a 7-day long course of 
cipro (i.e .. 5+7=12, 11+7=18). 

This is the 4-6 week post-therapy follow-up. MO Comment: 
The applicanJ did not require this long-term follow-up for a 
palient to be included in their evaluable pool or modified m 
analysis. The majority of parienrs did have a long-t<!rm 
follow-up at least 25 days after the last dose of antibiotic. I 
required this long-term follow-up for patients to be included 
in my efficacy analysis. 

MO Comment Since all pallenis were adm1msrered fosfomycin in rhe plrnicza~ '< 
office. rhere was 100% comp/1ance wllh rhe sacher The applicam excluded from rhc 
cvaluahle poolfos(om.Yc1n-1remed pauenrs who did nor rake all rheir "dummr" c1pro 
whicr:, I 111c/uded Jhesc pal1enr.1 111 mi· cf(lcan a11ah·s1s Fur par1enrs rrearcd wllh c1pro, 

ompl!0ncc was defined per pr~1ocol. a1 wk/II};-~ 10 Iablers of srud} 111ed1ca11011 
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Outcome A s.~~'~sments 

Applicant's Bacteriologic Effuacy Definilions' 

Baclenological Cure~ 

F0Jfor.1vc1n Tron1e1nam1ne (A{onurol®) 

L'S Cl1111col Tr1alJ- S1ud~1 OJ 

A patient was defined to have a bactenological cure if the following criteria were satisfied: 

L A culture was taken within the fo!iowing 3ppropriate time windows (Prim<lf)' 
Evaluation Windows), when the ir.ittal treatment occurred on 
Day 0: 

Fc~fomycin 

Ciprofloxacin 

T·.ne Wmdow 

Days 5-11 

Days 12-18 

Visit Number 

Visit 2 

Visit 3 

2. All of the uropathogens, found a! baseline at levels :::IO' cfu/mL, were reduced to 
levels '.Sl o• CFUlml as evaluated in the Primary Evaluation Window. If more than cne 
sample was takrn within the window, the worst case was used. 

MO Comment: I used the tenn bacteriologic eradicarion and defined it as all 
uropathcgens, found at e'l!ry ar ~ JO' cfu!mL, reduced to < JO' cfulmL by the "5-11 
day· post-trearment visit (visit 2 for FI patients. visit 3 for Cipro patients). 

Bac:enolog1cal Failure: 

A patient who met Criterion #I above and faileo to meet Criterion #2 above was a 
bactenolog1cal failure 
MO Comment: A failing parieni can present outside of the above time windows. since 
c/1n1cal symptoms may re-appear aJ any 11me and prompr an unscheduled visit. This 
informatio11 needs to be captured. and 11 is a critical difference b~rween the 

applicant's analysis and mine, as illustrated by patient S.~e presented 

with IJTI symptoms 12 days after receiving a single-dose of fosfomycrn. A urine cu/tun 
from that v1s11 was poslllve (> J 00, 000 cjuimL of the o, :gmal pathog~n. K. pneumomae). 
The d1sconr1nu<Jllon reason noted by invesllgator was "treatmentfarlure". The applicant 
assess"d the patient's bactenolog-,c outcome as •·no sample", and c/1mcal evaluation as 
"no c~alua11on" I c/ass1(ied the pa11enr a1 a hactenologic pers1stence1cl1mca/fmlure 

·,\tn ('01n1nerzt I 11'1// note 1n . n111n1f'11t1 onr difference.~ 111 rief1n1no11s of m1croh1olaf?IC 

nuti on1t a.\.'~C.L\111c::11 hrf 1tt'l'n tlit' ll{JfJi1,-an1 and nit 
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Applicant's Bacteriologic Efficacy fJejinitions (conunu<.JI 

Bacteriological Failure: (conunued) 

2 For ciprofloxacin patients, the results frcm the Visit 2 culture were used if the Visit 3 
culture was not available. In that cucumstance, if during Visit 2, one or more of the 
uropathogens found at baseline at levels 2'. IO' CFU/ml were at !evels >IO' CFU/ml and if 
the patient had an overall clinical evaluation of treatment of uncomplicated ITTI that was 
classified as either improvement or failure, the patient was considered to have a 
bacteriological failure 

MO Comment: Patients on c1projlo:wcm, evaluated on day 5, could have as many as 3 
rrwre days of cipro to take (317 = 43 3 of the course) to corrplere their week-long 
regimen of therapy. Hence. I don'; agree with making a final assessment of a cipro­
treated patient's ourcome based solely on visit 2 unless clinical symproms were nor 
improving or were worsening compared 10 baseline and warranied switching 10 

another anlim1crobia/. 

Supennfection: 

Superinfection was defined as the growth of ;:: l 01 CFU/ml of urine of a pathogen other 
than the basehne pathogen during the course of active therapy. By definitic l, this 
outcome could only occur for patients in the ciprofloxacin g:-oup as the fosf 'mycin 
group was treated with only a single dose of therapy. Thus, for ciprofloxacin-treatcd 
patients, if curing Study Days !-6, a pathogen not found at baseline at a level 2:101 

CFU/ml was found at a level '.".I 01 CFU/rnl, the patient was c;onsidered to have a 
superinfection. 

Recurrence: 

A patient was considered to have a recurrent infection if the following criteria were 
satisfied 

A culture was taken v.1thm the appropnate time window [visit 3 (study days 12· 
18) or visit 4 (4-6 weeks posttherapy) for fosfomycin; visit 4 (4-6 weeks 
postthe•apy) for c1pro 
The patient had a documented hactenolo~1cal cure in the Pnmarv Evaluation 
\\' 1nd<1\\ 
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Applicant's Bacteriologic Efficacy Definitions (con1u.ued) 

Recurrence: (conunued) 

3. One or more of the cultures ev:tluated after 
the original pathogen, which was at a level ::.1 (, 
level ?:10' CFU/mL 

F0Jjomyc1n Trom~1ham1ne (Alonurol®J 
L'S Cltn1cal Trials- S1udy OJ 

entation of a cure showed that 
\..'.FU/ml at baseline, was at a 

MO Commr:nt: I defined the lime frame for bacteriologic recurrence as arryrime after 
documenrecJ eradicarion ar the 5-1 I day posr-trearmenr window, up !o and including 
the 4-6 week posr-thuapy visir. • considered a positive cullure ~ JO' cfu!ml of the 
original uroparhogen. 

New Infection· 

A patient was considered to have a new infection if the following criteria were satisfied: 

I. A culturt was taken within and/or after the appropriate time window 
2. A pathogen, other than the species found at baseline at a level ?: IO' CFU/ml, was 

present at a level 2: IO' CFU/ml. 

~,fO Comment: New infections can be documenred in scheduled visits ("appropriare rime 
window") as well as unscheduled vISits prompted by a symptvmaric parienr. I defined the 
wne frame for new infections as anytime after trearment finished. 
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Applicant's Clinical Efficacy Definitioni 

The inves11ga1or provided an overall clirucaJ "'' iUJiion of the pa11enr 's response of 
uncomplicated UT! made within the same time wiPdows as bacteriological evaluation (Visits 
2 ?~id J). Parameiers assessed included flank tenderness, suprapubic tenderness, frequency, 
dysuria. burrung and urgency. Symptoms were graded on a scale of 0-3 (O;absent, l =mild, 
2=moderate, };severe). The possible clinical outcomes were cure, improvement, failure, and 
nor assessable 

Cure: 
All pre-therapy signs lllld symptoms had subsided in a reasonable period of rime with no 

evidence of their resurgence at the follow-up visit 5-11 days after the first/last dose of 
fosfomycir1. or 5- I I days after the last dose of ciprofloxacin. 

Improvement: 
Most, but not all, pre-therapy signs and symptoms had subsided in a reaso'lab 
time but withGut complete resolution at the follow-up visit 5- I I days after the 
dose of fosfomycin or 5-11 days after the last dose of ciprotloxacin. 

Failure: 

period of 
rsVlast 

lltis was defined as no apparent response to therapy. This included persistence Gf all pre­
therapy signs and symptoms at the follow-up visit 5-1 l days after the first/last dose of 
fosfomycin and 5-11 days after the last dose of ciprofloxacin. 

MO Comment In the appiica!U 's electronic files submined for review. only clinical 
"cure", c/1nical "failure". or "no evaluation" appeared as outcomes. The applicant 
lumped c/m1cal improvements and failures in the electronic database and considered a 
p!l!ient with one or more symptoms present at the fol/aw-up VIS/! (5-11 days after the 
first/last dose of fosfomycin. or 5-1 J days after the last dose of c1projloxacmj, as a cbmca/ 
failure 1 a/so used only cure orfa1/ure c/m1ca/ assessments, but defined clmicalfailure as 
the presence of rwo or more UT! :-mptoms of any seventy (or one symptom of mo<krate lo 
severe degree) at the 5-11 day posi-treatment wmdaw. In my opm1on. a patient wilh a single. 
mild UT!-rype symptom may be reasonably assess~d as a cure. whereas(! patient wuh 2 or 
more on-going UT! svmptoms 5-1 J days after treatment will likely warrant farther 
mves//gauon andlor treatment. and 1s therefore reasonably assessed as a clinical fm/ure. 

Not Assessable 
A chn•caJ Judgment of cure, improvement, or failure could r • be made due to various 
reasons, 1e .. improper dose or length of therapy, conwmitaru antimicrobial therapy, no 
pathogen isolated, therapy discontinued due to adveT'e events, inadequate colony count, 
susceptibility test not done, or lack of follow-up cultures The mvestigator was required to 
state the circumstances which caused ti1c case to be ratec..i as not assessable. MO Comment: 
Lack of suscep11biliry testing did nor render a patient clinically unassessable in my 
an11hs1.1 Funl1ermore, no josfomvcin par1ent had an 1mpr.1per dose or length of therafl}' 
!di! hdd I 1,ri1er adm1111srered 111 rhe 1n1·e.111Rafc,r'.1 office) 

·---------·-----
·,\f() Comment I" 1/1nore111, ommenrs am d1Jference.1 in de(lniuon.1 of r/1mco! 

11ur(·oJJ1t' o 1\c1111:1'1!f.\ ht:f'\ t:l'n tht' aet'i1can1 an{·J 111e 
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Safety Evaluation 

60 Fo.Jjomvc1n Trometham1ne (}.,fonuroli.P.! 

(,.' :•.; ('ltn1cal Trial.~· Studv ()I 

Safety analyses (adverse events, laboratory evaluations, changes m physICal exammauon and 
body weight, and changes in vital sign measurements) were perfonned on data from all 
patients randomized and enrolled into the clirucal >tudy who received at least one dose of 
study medication. 

Safety assessments were made at all follow-up visits. Data were windowed to the following 
visits depending on the day of srudy as outlined below: 

Adverse Events 

TABLE Window of Days for Visits - Safcry 
Evaluations 
(STUDY MON-US-01) 

YISll Day' 

c 5-1 I 

3 12-18 

4 > 18 

Da~ 0 is uie first day of dosing. 

Patients were ob~rved and questioned at each clinic visit regarding any somatic complaints 
they may have experience.d throughout the double-blind treatment period. The true nature and 
severity of the adverse event, as well as the relationship of adverse events to study drug 
administration. were determined by 1e investigator after thorough consideration of all 
available facts. 

Investigators graded adwrse events on a three pJini: scale, i.e., mild (discomfon without 
disruption of daily activity), moderate (discomfon sufficient to r-:duce or affect normal daily 
activity), or severe (incapacitating with inability to work or perfonn nonnal daily activity). 
The investigators were requested to judge whether the adverse event was related to study 
rncd1cal1on ll1e followrng definitions were u.'<!d. 

Ikf1n11cly reiated Rclat1onsh1p has been .:unftm1ed by discontmuati0n and 
rechallengc, retniss1on and recurrence follow a reasonable 
temporal sequenGe 
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Probablv related Strong susp1c1on of drug ass0c1at1on when type. !!me course. and 
relat1onsh1p !fl dosing andior dechallenge are considered. 

Poss1blv related As suggested by type, time, course, relationship to taking of 
med1cat1on and external events; may follow a known response 
panem to suspected drug but could have been procluced by 
patient's clinical state •Uld/or other therapy. 

Ul\likely Drug relationship very unlikely; no clear external cause; does not 
follow a ~nown response pattern to drug. 

Not related: Clearly pr~-existing or cai.;sed by a specific extraneous event; not 
worsened by the study treatment; not a known response panern. 

Clinical Laboratory Tests 

The following laboratory tests were performed within 48 hours prior to the start of therapy, 
and were repeated at Visit 2 and Visit 3 (excludmg pregnancy tests). 

Complete Blood Count 
[Included hemoglobin, hem~.tocrit, red blood cell cow1t, white blood cell count 
(total and differenrial), and quantitative platelet count] 
BUN and creatmine 
Si..JOT, SGPT, alkaline phosphata-;e, and seru.'11 bilirubin 
Sodium, potasSiurn. :hloride. anu bicarbonate 
Uric acid 
Cholesterol 
Urinaly5is (lncludeti both biochemical and microscopic anlllysis) 
Serum pregnancy test and First Response® pregrumcy test 
(Performed on all females of childbearing potential) 
MO Commtm: Blood glucose was net monitored in this trial. 

Additionally, the urinalysis was repeated at 4-6 weeks post-therapy. 

All patients who were terminated from the study pr.::maturcly underwent appropriate 
laboratory evaluations. Unexplained ~bnormal laboratory tests were repeated and patients were 
followed until abnormal labonttory values returned to the normal range and/or an atlequatr 
explanation of the abnormaiity was found. 

A c~ntral laboratory was used to perform all of 
the laboratory tests except the urinalysis and the unne cultun that were performed by the 
local laboratory of the clinic.al site. The local rltn1cal labo'.'ltories were either licensed or 
d1..'...:rcd1tt!d 
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STUDY RESULTS 

Investigator'> 

S1udy Sile 01: 
Stephen Kraus. M D 
Georgia Clinical Research Center 
l555 Peach1ree Dunwoody Road 
Su11e 185 
A1Jan1.a, GA 30342 

S1udy Sile 02: 
Michael Demet, M D. 
J 71 I Garlic Id Streel 
Hollywood, FL 33021 

S1udy Sile 03: 
Lawrence Schetn1nger, M.D. 
Departmen1 of OB/G YN 
Robert Wood Johnson Medical 
School 
I Robert Wood Johnson Place 
CN-19 
New B~msw1ck. NJ 08903-0019 

S1udy Site 04: 
Boyd ~m. MO 
Ogden J.. escarcb Foundation 
4650 Hamson Boulevard 
Ogden, UT 84403 

S1udy Site 05: 
Eh~belll Evans, M.D 
Overlake Obstetrtc1ans & 
Gynecologists 
1&00 116111 Avenue, Northeast 
Bellevue, WA 98004 

Sludy Site 06: 
Hector Medma, M D. 
2950 Whipple A venue 
Redwood C11y, CA 94062 

Sludy Sile 07: 
MT Douglas. MO. 
Dlrector of Medical Research 
(Jreen Clinic 
1200 South Farmervtlle Street 
Ruston, LA 71270 

~tudy Site 01'i 
R1chird Isenberg. M D 
Three Coop<:r f'la.1..a 
Suite 211 
Camden. NJ 08101 
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Sludy Sile 09: 
Martm Marks, M D 
4312 Bell Shoals Road 
Valnco, FL J3594 

Sludy Site 10: 
Gregory Collins. M D 
Rani:lofph Internal 
Medicine 
1900 ~..andolph Road 
Suite 812 
Charlone. NC 28207 

Study Site II: 
Chrislopher Rbeams, 
MD 
H1£hland Clinic 
1435 E.as1 Bert Kouns 
Industrial Loop 
Shreveport, LA 71 I 3 5 -
1455 

Study Sile 12: 
David Lusllg, M.D 
Grovp Health Associates 
2915 Clifton Avenue 
Cincinnati, OH 45220 

Study Site 13: 
Ju_,tine Marul-Rcilly, 
M.D. 
Pediatric Urology 
300 State Slr'cet 
Sui1e 30JA 
Erie, PA 16507 

l-osfornvc1n 7 rometham 1ne (.\1onuro/ }I , 

( 1 .'; C'/in1cai Trial_~ Stud~ (); 

Sludy Sile 17: 
H"bert A Soper.MD 
Piedmont Research Associates 
190 I Soulh Ha wt home Road 
Su1le 308 
W1ns1on-Salem, NC 27103 

Study Site 1_8: 
M1ci1ael BaslSIA, M.D 
lmmcdiccnter 
! 358 Broad S~el 
C1ifton, NJ 07013 

Study Site 19: 
Jo'°ph l. DesRosiers. M.D 
1301 Wesl 381h Stre~I 
Sui1e 403 
Auslm, TX 78705 

Study Site 41: 
Si.acy Childs, M.D. 
Shelby Professional Building 
Suile 203 
I 006 First Streel North 
Alabasler, AL 35007 

Study Site 42. 
Peter J. Costanlini, D.O. 
Jeney Research foundation, tnc. 
1001 North Main Street 
Pleasantville, NJ 08232 

Study Site 14: Study Site 43: 
Ronald Pruitt, M.D. Robert Guthrie, M.D. 
Medic.al Research Institute Ohio State University Medic.al 
Building C, Suite 407 School 
397 Wallace Road 456 West 10th Avenue, 1142 UNC 
Nashville, TN 37211 Columbus, OH 43210 

Study Site 15: 
John Imig, M.D 
Boulder Medical Cen1er 
2750 Broadway 
Boulder. CO 80304 

Stud} Sile 16: 
Slephen Lerner. M D 
D1v1s1on of lnfccuous 
Diseases 
Harper Gr.cc 1'.osp11al 
3?90 John Road 
DelrOll, Ml 4820 I 

Study Site «: 
Abdollah lnvani, M.D. 
Central Florida Medical 
Research Center 
85 W. Miller Streel 
Su11e 202 
Orlando, FL 321!06 

Study Site 45: 
Wilham Patterson, M D 
Presidenl 
B1rm1nRham_ Research 
Group,lnc 
6869 Fifth A venue Sou Ill 
Birmingham, Al_ 35212 
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LIST OF INVESTIGATORS AND CLINICAL SITES (( oet'di' 
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~ludy Site 46: Study Site SO: Study Siie SJ 
Ha.TT) Scrfcr, D 0 Howard Hassman, [) 0 ioscph Borzulcca. M D 
6448 Pembroke Road 4205 fa1mlounl A.venue Department of OBIGYN 
Ho:lywo:x1, FL JJ02J San D1cgu CA 92105 Medical Colleg~ of Virginia 

Box 34, MCV Sui11on 
Richmond, VA 23298-0034 

Study Sit< 47: 
Dennis Jurcsak, M DI 
Gary Stem, Pham 1 D 
Mich1g"'1 State Un1vcrs1ry 
Olm Healch Center 
East Lansing, Ml 48824 

Study Site 48: 
L M1chaei Breec;en, M.D 
The ~~cGu1re Chn1r lnc 
f·amily Med1c1ne 
l 04) t Patterson A venue 
Ricl.mond, VA 23233 

Study Site 49: 
Dov1d Martin, M D 
Department of Medic me 
Section of lnfecuous Disease 
LS!J Medical Center 
I 1·12 Tulane Avenue 
New Orlearu:, LA 70112 

Study Site 51: 
Steven Harnack, M. D 
Department Educa!Jon 
Research Ccn1er 
Dreye1 Medical ChnJC, S C 
I 870 Wes1 Galena Boulevard 
Aurora, IL 60 506 

Study Site 52: 
~!an Berkeley, M.D 
Departm~nt of 08/GYN 
Cornell Un1vcrs1ty Medical Center 
525 East 68th Street 
Room M-036 
New Yor>., NY 10021 

Study Site SJ:' 
George W code\ Jr , M D 
Dcparnnent of OB/G YN 
Un1vers1ry of Texas 
Southwestern Medical Center at 
Dallas 
5323 Ha•ry Hines Boulevard 
Dallas, TX 75235-9032 

Sites arc not c~nsecutively numbered 
S1<es •vere shipped drug but did not en(er pauents 

Study Sito 56: 
Ehz.abech Lauber, M D./ 
Alan Rosenthal, Pharm.D 
Heartland Researc~ Centor, Inc 
108 North Mam Street 
Sullc 707 
South Bend, IN 4660 I 

Medical Officer's Comment: The applicalll did not consecwively number sites in this trial. 
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Patient Enrollment by Center 

1h1rty-two centers t'lroughout the lJmted States enrolled a total of 877 patients The table 
helow summanzes. by center, the number of patients enrolled. the number of pat1e:it3 in the 
applzcant 's modified Intent-to-Trear (ITn analysis. in the applicant ·s evaluablr,EVAL! 
analysis, and in the Medical Officer's evaluable (MO) patient populatton 

TABLE Distribution of Pahent.s by Center - ALL Enrolled Patients 
Rece1vmg Study Medication, Number of Patients per 
Treatment Group (SnJDY MON-US-Ct) 

F'T CIPRO 

Cf'nter ALL Enrolled ALL ,,_nrolled 
Nurr.ber (!TTIFVAL SP! MOJ (!TTIE'.','L SP! MC) 

I 3 (Iii/I) 5 (3/313) 

2 5 (212/1) 6 (6/3/6) 

3 0 (0) 2 (\)) 

4 35 (24/22/22) 35 (22/21/19) 

5 19(11/8/10) 19 (9/819) 

6 6 (S/5/5) 8 (4/4/4) 

7 7 (4/l/4) 8(11011) 

8 I (0/0/0) 2 (I/Ill) 

9 10 (217/'2) 10 (6/416) 

10 4 (212/1) 5 (2/0/2) 

11 28 (19/15/19) 30 (21/18115) 

t2 5 (3/0/3) 5 (2/0/I) 

i3 I (0/010) I (0/0/0) 

14 16 (6/315) 17 (513/5) 

15 25 (15114/13) 26 (14/12/10) 

16 7 (41314) 6 (313/3) 

17 28 (14/13113) 28 (14/12/12) 

18 23 o•n111> 22 (9/4/8) 

19 1 (Inn> 7 (5/4/4) 

41 11 (9t6m 10 (8/6/5) 

42 36 (27 /1.20.5) 38 (19/17117) 

43 10 (7nm 10 (9/918) 

44 26 (26122123) 26 (2512 i/21) 

45 13 (li/9/11) 13 (12/8/10) 

46 29 (19117/18) 23 (17/14/14) 

47 26 119116/19) 25 (I 7/14/t4) 

48 12 (61414) 11 (4/412) 

49 l i\l/()/('1\ ) (11\1\) 

50 22 li5111112) 22 (15111/10) 

5 I 10 (817/8) II (1017110) 

52 I) (010/0) 1 (l/0/1) 

56 5 (\ill)) 5 (0/0) 

Total 32 432 (28312ll1260) 445 (2651212/212) 
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I 0 summary. lhe table below presents pauent numbers and percentages of population totai, 
h; t;eatment group. for each of the populauons analyzed 

TABLE Applicant's Distribution of Patients (STUDY MON-US-01) 

Analysis Group 
(Populauoo Identifier) 

Paueots Randoauud, Enrolled and 
Treated, ''alid for Safcry Analysis 
(ALL) 

Paucnts tn the ln1en1-co-Treai 
Group-
Val1d for Efft=y Analysis (ITT) 

Pauents m the Sponsor's Evalu..ble 
Group- Valid for Efft=y Analysis 
(SP EV Al) 

FT 
N (~ of Pop.) 

432 (49) 

283 (52)" 

23 l (52) 

CIPRO 
N (~of Pop.) 

445 (51) 

265 (48)• 

212 (48) 

3 of Pop - Pem:ntage of PopUlauoo; N - NUIIlber of pa11eots 

TOTAL 
N (~of Pop.) 

877 ( 100) 

548 (100) 

443 (100) 

•MO CommenJ The appl1canJ calculawJ IM perce111agts in IM above 1able incorrectly. Th• 
figures should be bruw on the number of parienJJ randomiztd 10 each ann · 

2831432 (66%) 2651445 (60%) 

&!plicant's Exclu4ions from the Modified !TI and Evaluable Patient Populations 

Tlurty-four percent (34%) of the patients randomized and enrolled into the FT group (149/432) 
and 40"10 of patients randomized and enrolled into the CIPRO group (180/445) were screening 
failures (i e • results of a urine culture performed withi" two days of study start did not document 
growth of a known uropathogen at ?. I 01 CFU/mL) The screen failure rate was greater in the 
CIPRO group than m the FT grot.!' (p=0.07). However, both populations were subjected to the 
same criteria for defining screen fail,ll'e, criteria that were dctcnnined prior to breaking the blind 
The diffcfcnce in screen failure nte was, therefore, not considered to have compromised the 
analyses of the modified ITT and EV ALU ABLE populations. 

The 28~ FT patients and 265 CIPRO patients who were not screening failures were evaluated as 
the modified ITT population Of1hosc, 82% (2311283) of the Ff patients and 80% (212/265) of 
th~ CIPRO pattents were deemed evaluable for efficacy analysis b) the applicant and identified 
as the EV ALU ABLE population 

Not all patients classified as EVALUABLE populat.ton met all protocoi-defined entrar."~ 
cntena The EVALUABLE subpopulation was comprised of those !TI patients who, in the 
op1ruon of the medical monitor, had uncomplicated UT! based on medical and surgical 
h1Story, and for whom the 1rut1ally susceptible, UTl-defining uropathogen was found to be 
suscept;ble to both fosfomycin and c1profloxacm In addition, EV ALU ABLE patients were 
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required lo have taken al least I 0 of 14 studv med1cauon tablet' 

Of the I O'i patients who wc.e excluded from the evaluable roruta11on comrared to the 
modified Irr. 52 were m the FT grour and 53 m the CIPRO group Most patients were 
excluded because suscert1b11ity 01- the mfectmg uropathogen to both drugs was not 
establ 1shed Th11ty-seven patients m the fosfomycin group and 41 in the ciprofloxacin 
group haci pathogens that were not susceptible to both study drugs. Of the remammg 
patients (potentially EVALUABLE), ten ITT patienL' (seven FT, three CIPRO) were 
excluded from the EVALUABLE population, prior to breaking the blind and after review 
of each pauent by the medical monitor, for baschne deviations of protocol entr..nce 
requirements Finally, of those still remaining, seventeen 1n· patients (eight FT, nine 
CIPRO) were excluded from the [VALUABLE population because they were not 
compliant W1th study meci1catiC'n (took <IO tablets) There was no staustically significant, 
between-group difference in rne number of rauents considered evaluable for efficacy 
analysis (p~O 67) 

Medical Officer's Comment My analysis differed from the applicant's and resulled m 
larger numbers m m_1· evaluable pool of pallen/s for several reasons. 

I I erammed the ca.'e record forms, ma blmded fashwn, of pat1en1s erc/uied from /he 
evaluable pool by 1he medical mom/or. If the mvestwmor documented thnl the patient 
mer all mcluswn and erc/uswn cntena, and t~.:re was no history recorded to 1nd1ca1e 
loot the patient was predisposed to a complicated U77 (stones, strictures, polycyst1c 
ladneys. neurogemc bladder), then I mcluded such a patient m my evaluable pool 

2. If afosfomycm-treated patient did not talce the entire course of "dummy" Clfrofloracm 
tablets. I consuiered such a patient appropnate in the eyqluable populatwn m order to 
capture information on the t:fjicacy of fosfomycm 

3. I did not exclude patients because sensltlvity to bom ..uugs was not mea.rured or an 
isolate was "resistant" or "intermediate" m susceptibility to study drug(s). 
a- Many mvemgators fol/awed patients with ··resistant" isolates until the end of the 

study By the time culture and senslflvity results were ava1lar! •. patients were 
already several days beyond smgle-dose treatment or several days into a 10-day 
treatment regrmen. Their c/1mcal course guided the mvemgator at that point. not 
the suscept1bi/1ty results. 

b- Resistance 1s usually defined relatrve to serum. not urme levels 
c- The NCC LS has found problems wllh the breakpomts for fosfomycm. The applicant 

prc1cnted c/m1cal and m1rrob10/og1c data to the NCCIS and dur..l<! the J'OfT!TJ:!ll!f!''.., 
lack of confidence in th<" results of the qua/11y control strains for m-v1tro testmi;. tire 
N( '('[.\'comm II tee could reach no conc/us10ns regardmg the breakpoints The 
applicant wa.< advised to firui a solut10n to their m-v//ro lestmg problems 
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Medical Officer's Exclusions from the Evaluable Population 

Reason Fosfomycio Ci,,ronoxacin 

Protocol violation J 5 

Lost to follow-up 12 12 

Adverse Event 4 

C'oncomitant 7 
Ant1m1crob1als/other 

lntercurrent Illness 3 

Missing or late 5-1 I 5 12 
day posttherapy v1s<1 

Screenmg failures 149 180 

Total Unevaluable 172 223 

Total Evaluable 260 222 

Total Enrolled 432 445 
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Demographic and Baseline Charnc!eristics 

A !Ota! of 877 female patients were e1m~:Ied into the MON-US-01 clinical study across 32 
centers Four-hundred tlurty-two patients (49%) were randomized to the fosfomycin (FT) 
treatment group and 445 patients 151%) were randomized to ciprofloxacin (CIPRO). 

Patient race and age were recorded as basic demographic data. These parameters and other 
baseiine characteristics (height, weight, birth control method, UT! history, and urogenital 
surgical history) were evaluated to determine the similarities and differences between 
treatment groups. 

TABLE: Demogropbic Summary (lUce and Age) - AIL Enrolled PahetUs (MOi~-US-01) 

Race 

Caucasian 

Black 

H1span1c 

Asian 

Other 

Age Range (Years) 

Age (Yean) 

Median 

Mean 

Standard Dcviauon 

MuumlL_, 

Ma."\UTIWTI 

Numbe1 

fT 
[N=l32] 

No Pts (%) 

J 74 (87) 

41 (9) 

I 3 (3) 

2 (<I) 

2 (<I) 

204 (47) 

153 (35) 

.,, (9) 

35 (8) 

32 0 

36 0 

IS 8 

·132 

CIPRO 
[N=445] 

No Pts. (%) 

398 (89) 

28 (6) 

11 (2) 

6 (I) 

2 (<I) 

~05 (46) 

171 (38) 

49 (11) 

20 (4) 

33.0 

35.5 

14.5 

445 

Test Group Comparison 
[p-"aiue] 

0.27 

0.59 

0.61 
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TABLE Demographic Summary (Height and Weight)· ALL Enrolled (MON-US­
O I\ 

Height (locbes) 

Median 

Mean 

Standard Dev1a11on 

Number 

Weight (Pounds) 

Median 

Mean 

Standard Deviation 

ivii.:11.murn 

Maximum 

Number 

FT 
[N=432) 

65.0 

64.6 

2.6 

427 

\37.0 

146.0 

33.9 

431 

CIPRO 
[N"'445] 

64.0 

64.4 

2.8 

443 

136.0 

144.6 

34.2 

443 

Test Group Com pan son 
[irvalue I 

032 

0 57 

Medical Officer's Comment: For all patients enrolled, the two treatment arms were 
balanced with regGrd to age, race, weight and sex. Th~re were no appreci.:Jble 
changes in any parQrTU!tU (race. age, or weight) in the <Urivul populan.Jns 
(applicant's int<'l'll-to-treat, applicant's evaluable ,?opulaJion, or the medical officer's 
evaluable population). For the soki: eo.' brevity, I wiil not reprodlJce those tables here. 
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Methods of bulh control ur 1ltzed by pauents entering the tnal also characterized the 
p· ,:;.iations No sU1ust1ca'1y sigruficam differences were noted i1l betwe-~n rreaunent group 
comparisons of birth Lu.i'.101 practices. 

TABLE: Birth Control Methodology• 
Numbc' of Pauents Using Each Method - ALL EnrolleJ PauenL< 
(STUDY MON-US-011 

Birth Control ALL 
Methods Enrolled 

FT CIPRO Trea1ment Group 
[N =432] (N =445] Comparison 
N:>. (%) No. 1.%) (p-valuej 

Oral contraceptive 142 (33) 137(31) 0.52 

lntrautenne device 2 ,'<I) l (< l) 0.62 

Diaphragm 9 '2) 2(/ (4) 0.06 

Condom 105 (24) 114(.~) 0.70 

Sperrruc1de 81 ( 19) 92 (21) 0.50 

Sponge 11 :3) 11 (2) LOO 

Abstinence 5 (I) 11 (2) 0.21 

Surgically Stenl!Ud 118 (27) 115 (26) 0.65 

Other< 59 (14) 58 (13) 0.84 

Note that patients may have utiliud more than one method of binh 
control. 

• Other methods included: jelly, condoms/foam, contraceptive foam, and 
pu mer steril IUd 

Medic41 Officer's Cumment: Twice the number of dpro-trealed patients used 
diaphrc.gms as a method of binh co1; rol. This difference did not achieve statistical 
signifiaJ11cc. It is of inierest tha! Fihn et al. were able to define use of a diaphragm, 
together with a 1z;stCJry of recurrent UT! and high colo1•1 count in the urine (> UY 
cfu/ml), as risk factors that predisposed for failure with single-dose treatment in a 
study of rrimerhoprimlsulfamethoxazole. single dose versus JO-day trearment (Ann 
lnJem Med 1988:108:350-7). 
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TABLE lJfl and Urogenital Surgical History · ALL Enrolled 
Patients (STUDY MON-US-01) 

FT 
[N=432) 

Number of Days Symptomatic' 

0 65 (15) 

110 (39) 

2 126 (29) 

2:_3 71 (16) 

UTl5 in Pt-evious 12 Months' 

0 298 (69) 

86 (2'J) 

2 37 (9) 

L_3 11 (3) 

Pt-tvious Surgery 

None rerordcd 382 (88) 

I y= pnor 7 (21 

2 year.; pnor 3 (<I) 

2+ year.. pnor 40 (9) 

( ) Percentage 

CCPRO 
[N=445] 

71 (16) 

164 (37) 

1"6 (33) 

64 (14) 

308 (69) 

102 (23) 

28 (6) 

7 (2) 

395 (89) 

3 ( < 1) 

3 ( < 1) 

44 110) 

'0.isc dale minus symptom onset dale. 
'Not ind1'ding current UT!. 

Test Group 
Comparison (p-value) 

0.57 

0.33 

0.61 

Medical(,,., . 's Comment: For all enrolled, the treatment anns are balanced with 
respea to duration of l..JTI symptoms prior to enrollment, number of I.ms in the previous 
12 months, and prior urogenital surgery. For the derived patient populations (modified 
lntent-ta-Treal and Evaluable), the treatment anns are also balanced with regard to un 
ar.d urogl!nital surgical f · 7ory. The overwhelming majority (90%) of patients in each arm 
JuJd l or no urinary trac; , 1fections in the 12 months prior to study entry. 
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Microbiololtic Efficacy 

Applicant's Analysis.· Bactenologrcal Evalw.mor. 5-11 Days Pos!-Trealment 

'\mong patients in the modified ITT popul?.tion, 83% (2251270) of FT patients and 99% 
(23l123 3) of CIPRO patients' were determined to have a bacteriological cure within the 
Primary Evaluation Window. The ninety-five t>P.rcent one-sided confidencrc interval for the 
upper bound on the difference in the cure rates was 19. 7%. Seventeen percent ( 451270) of 
FT patiems and I% (2123 3) of CIPRO patients in the ITI population were determined to 
have a bacteriological failure of therapy (p<0.01) 

The table below presents the number and percentage of patients in each treatment group 
who were determined to be bacteriological failures or cures and the number of patients for 
whom bacteriological evaluation was not possible. 

TABLE A.pplicant's Bactenolog1cal Evaluauon in the Primary Assessment 
Wmdow - lvloditied ITT Population (MON-US-01) 

FT CIPRO Test Group Companson 
N (%) N (%) [p-valueJ 

CURE' 225' (83) 231 (99) 

FAILURE 45 ( 17) 2 (I) < 0.01 

NO EV ALU! TlON 13' 32' 

?5% one-sided confidence interval for the upper bound on the difference in the cure 
rates: 19, 7o/o 
Not inciuded in Total or Percentage calculation 
Inclusive of four patients with E. coli type different from that at baseline 

Medical Officer's Comment: In a intent-to-treat type of analysis, a "no 
evaluarion • caugory seems odd. I reviewed the cases of the 13 FT-treated 
patients and 32 cipro-treated paJienlS with "no evaluation·. C'f the I 3 
fosfomycin patients, two were clinical failures with baderiologic yersistence 
presenting outside the 5-l I day window. Of the 32 cipro patients, one W<TS 

a clinical failure with bacteriologic persistence presenling outside the 5-11 
day window. There are nwre cipro patients (i5132, all cures) in the "no 
evaluarion • category simply because their follow-up (after a 7-day course of 
rherapy) mure often fell outside the 5-11 day post-therapy time frame. 

The correct 95% confidence interval 1s rhe rwo-sided calculation (-0. 21, -0. 11). 
showing infenonry. 

l-lote that for \) FT pat1en~ and )2 CIPRO p;:ttlents, according to the applicant, bactcrio\ogtca\ 
evaluatton was not ava1!able and these rauents were exc\uded from this ana\ys1s. 
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Applicant's Analysis Bacrenolog1cal Evaluatwn 5-11 Days Post-Treatment (cont.) 

Among EVALUABLE patients, 84% (189/224) of FT pallents and 99% (187il88) of 
CIPRO patients' were determined tc have a bacteriological cure within the Primary 
Evaluatl()n Window. The ninety-five percent one-sid~d confidence interval for the upper 
bound on the difference in the cure rates was 19.2%. 

Sixteen percent (351224) of FT patients and 1% (1/188) of CIPRO patients in the 
EV ALU ABLE population were determined to have a bacteriological failure of therapy 
(p<0.01) 

The table below presents the nwnber and percentage of patients in each treaiment group 
who were determined to be bacteriolo~ical failures or cures and the number of patients for 
whom bacteriological evaluation was not possible. 

TABLE: Applicant's B1cteriological Evaluatioo io the Primary Assessment 
Window -EVALUABLE Populalioo (SnJDY MON-US-01) 

FT CIPRO Tc>! Group Companson 
N(%) N(%) [p-valucJ 

CURE' 189' (84) 187 (99) 

FAILURE 35 (\6) I (I) < 0.0\ 

NO EVALUATION 7' 24' 

• 

95% onc-s;.dcJ confidence interval for the upper bound on the d1ffenmcc in the cure 
rates: I 9.2"/o 
Not included in Total or Pc,.,-.cntagc calculation 
Inclusive of four patients wil!1 £. coli type diff~nmt from that at llaseline 

Medical Officer's Comment: It is not clear why the applica111 defined evaluabiliry in such 
a way that patients with "no evaluaJion • are in the evaluable pool. Based on the MO 
examination of ail thL patients in this •no evaluation• group, 3 of thL 7 Ff patients were 
investigaror-assessed failures (two with bacteriologic persistence), while oniy 1 of the 24 
ctpro "no evaluation• patients was a failure (clinical failure with bactenologic 
eradication). The reason for more cipro-treated patients in thL "no evaluation· category 
is due to more cipro patients outside the 5-11 day post-treatmLnt window and more cipro 
patients with intercurrent illnesses. 

Footnote ·a· in the ca?le gives a one-sided 95% r:onfidence interval. The correct 
calcu/alwn co use is che [Wo-sir)ed 95% confidence interval (-0.21, -0.10). showing 
infenonry. 

Note that for 7 FT p111ents and 24 CIPRO patients. according to the applicant, bactenologocal 
evaluation wa'.i not available and these patients were excluded from this analy!ilS 
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MO Results 5-11 DAY POST-TREATMENT 

Outcome Fosfomycin Cipro 
N (%) N (%) 

Erad~ca.tlon 196 (75) 218(98) 

Pcrsis1r.ace 54 (21)' 2 (I) 

Presumed 3 (I) I(< 1) 
Pers1stence6 

New infection 7 (}) 1 (< 1) 

Total 260 222 

MO "Collapse<!" Efficacy 5-11 Days After Therapy 

Outcome 

Erad1cauon 

Persistence 

fosfomycm 

203 (78) 

57 (22) 

CL,, is (-0.2'>. -0.14). showing inferiority 

Cipro 

219 (?8) 

3 (2) 

Medical Offioo-'s Comment: Sptdfic o:o.mpl" of wiry l found mart failure;: 

Pati"11t rrw.J with fosfomycin. hod Im symptoms o"'1 a pasiliW! uriM CMUllrt (> 100,000 
cf•i1l1L of tht original poJhogm. K. pneumoniat) 12 days past-trmtmeni. Tht origi1111l paJhot,m ltW 
wuinw to fosfowryciii (l8mm). resi.nOlll to dpro (lllmm). Discon111uuufon reason nnttJ lTY inYeStitator is 
.,, __ "' faiwrt". ~ mLdical monitor caJW this patim1 ~i, ("M sampk • . 10 evaluation")_ I 
clamfitd rht patiou as a lxuurio!ogic ~mstt'TICt with clilrical faiwrt. 

Patit!U 'nalt'd wilh fosfoM)'cin. Md un symptoms and positiW! adlurt (> 100.000 cfulmL of 
rht ongiM/ pa/)wgen. K pnnutliJlti,(u) 6 days afttr trtaPnntl Di.sJ• seJL<iliYity to both d!vgs was no< 
pt;fo~ accvrding to the appliCQllJ, so tht pant'Tll was dro1,ptd from IM EVAL population. lnW!£igator 's 
disconn/IMIJiion reason was "trtatmeTIJ failP.rt". In faa. st'TIJiri-Alies wtro rqiorttd to both FT (2/mm) liNi 
cipro (as an MIC. 0.25). Ht'TICt. tht isolalt wa.r unsiti•t to b<11h dFllgs. and I inclP.ded tht parit!lll in rht 
evaiJJable pool as a bocttrlowgic pemst~t. cli1Ucal failurt. 

Pallt'Tll IT-i•<Jlltd pallt'Tll was a bacrmologic failP.rt at 5-11 day po;r-rrtaimDU visit with 
connnutd rrucroscopic pyuna. Pt was nor a pan of Sf'O"-'e>r's f!Wlluablt group since all dwnmy cipro tabltts 
wtrt not rakl!n 

lnctudc!:. 3 pat~-:'.':nts with rt\1sta.nt IO:.iilatr.s \ZOtl.C 'ii.LC"'- lbmm) a.t entry 
IS saproph)'11cu.;. 'S. saproph]'1!CUS, and ,'Pf-oteus mirabilis 

Includes patients whose duucal symptoms had not clearcrl m the early l'O'nhcrapy pcnod but for 
whom a unnc culture was not t.U.cn 11 the same ume Of the 3 fosfomycw-trealc:d pallcnts in th.ts 
category. 2 r=1vcrl addJ!JorlAJ anlUillcrob1als for cysuus. the thud refused further paruc1pauon m lhe 
study The o:ie c1pro-U-eatcd pat.Jeni also received addillonaJ antun:crob1al rrcatmcnt 
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Medical Offi~ ~··s Comment Given the double-bluuied na1ure of the ma/ design. 
panencs returning for lhe 5-11 day posc-trearmenc assessment were represenred by visit 2 
for fosforrrycin pa11en1s and visit 3 for cipro pa11encs. ViJit 3 (roughly 2 wur.s after the 
1ncnacwn of treatment) permined an assessment of imminent recu"e11ces in the fosfonrycm 
group. It is of mterest to note char the IDSA Guidelines for Urinary Traer Infections (CID 
1992: 15 Decemi;:?r) recommends, ·When shon courses of therapy are compared with 
/{y~ger courses. fol/ow-ap for both co'irses should be done 5-9 days after completion of the 
longe.- cou.•se. • These dara are tabuL:ued below: 

MO Results Day 12-18 of Study (S-9 days after completion or longer course) 

Outcomt 

f- rad1cat1on 

Lady RecurrencC'1 

Persistence 

Prcsumf~d 
Pcrs1str:ncc~ 

New j.,fection 

Tora I 

Fosromycin 
N (%) 

187 (72) 

9 (l\ 

54 (21 )' 

J ( I) 

7 (l) 

260 

Cipro 
N (%) 

218 (98) 

2 (I) 

I (< I) 

I (< I) 

222 

MO "Collapsed" Efficacy Day '2-18 of Study (S-9 daya after completion of longer coune) 

Outcome Cipro 

Erad1cat1on 194 ('/5) 

66 (25) 

219 (98) 

3 (2) Persistence 

CI,. 1s (-0 29, -0.17), showin~ inferiority. 

All 9 fosfomycm-treated pallmts with early bactcnologic rocurrcncc bad ongioal uropathogcns 
scns1uvc 10 fosfomyclil (8 E wh and I Proteus rrurabilis) 

Includes 3 patients with res!sta.nr isolates (zone size< ltimm) at entry I 
'>aprophvt1cu~. 

.2Tolcus rr11rab1lts) 

IS 

Includes pauents whose chn1cal symptoms had not cleared 1n th~ early posttherapy period but for 

\vhom a urine culture was not taken at the same time Of the 3 fQSfomycm-treatcd pallc:r1ts m th.is 

category. 2 rec.e1 vod add1t.Jonal l!llJrtucrob1als for cystitis. the tlurd refu5cd fwlhcr putJc1pat.Jon 111 the 
study The one c1pro-treated pal.lent also received addJlionaJ anurrucrob1a1 treatment 
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Late Follow Up: 4-6 Weeks Post-Therapy 

di2J2.licant 's Analysis for the !IT Population 

The sponsor presented long-tenn bacteriological outcomes by treatment group below. 

TABLE: S(lonsor's Bactenolog1cal Evaluatioru of Supennfecllon, Recurrence and New 
lnfecuon - ITT Popufatwn (STUDY MON-US-01) 

FT 
N(%J 

[N =2 3] 

Superinfection 

NO NIA' 

YES NIA 

NO SAMPLE/NOT EVALUABLE' 283 

Rtcurrence 
NO 183 (86) 

YES 30'(14) 

NO SAMPLE/NOT EVALUABLE' 70' 

New Infection 

NO 255 (91) 

YES 25 (9) 

NO SAMPLE/NOT EVALUABLE' 3 

CIPRO 
N(3J 

[N =2 SJ 

100 (100) 

0 (0) 

165 

210 (96) 

84(4) 

471 

249 (96) 

10 (4) 

6 

Test 
Group Ccmpanson 

Ip-value! 

< 0.01 

0.02 

Sec APPENDIX 10 for l1St of pauents for wbom bacteriological evaluation could not be made. 
MO Comm<nt: Appendu JO 1s simply a fist of pa11em ID ,,.,rnbers. No reason is given by the 
app/1 C(JllJ. 
Ff pauents roa:iv<d only a single dose of active therapy; therefore, no FT oatients could meet tbe 
definmon of superinfecrion. · 
Eight (8) of tbese patients bad f. coli type different from tbat at baseline. 
Three (3) of tb~e paltents bad f. coli type different from tbat at baseline. 
Inclusive of 12 FT pa11ents who were bacteriological cures, but bad no fin.al bacteriological 
outcome; therefore, recurrence could noi be asse>serl. 
Inclusive of 13 CIPRO pallents who were bactenological cures, but had no fi.nal bacteriologiull 
outcome; therefore. recurrence could not be assessed. 

Medical Officer's Comment. It does not appear in the applicant's table above that 
hacteriolog1c failures are carried over from the 5-11 day post-treatment assessment. 
The applicant doesn't state whv the I 65 c1pro patients could not be assessed for 
supennfection Presumably. some of these cipro patients had visit 2 (study day ranf.!e 
5-f {! on dnv 8. 9. 10, or l l. which wm off-therapv. 
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Late Follow Up: 4-6 Weeks Post-Therapy (continued) 

Applicant's Analysis for the EVALUABLE Populati.Jt.!l 

f::Jsfomvc1n T rnmetham1n( rMonur0 /(j1. 1 
r_: .') ('i1n1cal Tria/J- ,\turf.·()/ 

TABLE Bacteriological Evaluations of Suptriofection, Recurrence and New Infection . 
EVALUABLE Populauon (SHJDY MON-US-01) 

Supcr1nfection 

NO 

YES 
NO SAMPLE/NOT EVALUABLE' 

Recurrence 

NO 

YES 
NO SAMPLE/NOT EVALUABLE' 

New lnfrction 

NO 

YES 
NO SAMPLE/NOT EV ALU ABLE' 

FT 
N(%) 

[N~23 I J 

NIA' 

NIA 

231 

153 (85) 

28'( l S) 

so• 

209 (92) 

I 8 (8) 

4 

CIPRO 
N(%) 

[N~212] 

80(100) 

0 (0) 

132 

173 (96) 

7'(4) 

32' 

196 (97) 

7 (3) 

9 

Test Group Comfanson 
[p-value 

< 0 01 

0.06 

See APPENDIX 11 for list of patient-• for whom bacteriological evaluation could not be made. 
FT _patients received only a Single dose of acuve therapy; llierefore, no FT patients could meet !he 
definition of superinfcct1on. 
Seven (7) of these pauents bad £. coli type iifferent from !!!~: Ai baseline. 
Three (J) of lhese patients bad £_ coli type different from that at baseline. 
Inclusive of 8 FT patients wbo were bactcnologicaJ cures, but had no final bacteriological 
outcome; therefore recurrence could not Le assessed 
lndw1ve of 7 CIPRO patients who \.Jere bactcn~~ical cures, but had no final bacteriological 
outcome; therefore, recwreoce cou~d oot be assc . 
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Late Follow Up: 4-6 Wei'k.s Post-Therapy (continued) 

MO Results 

Outcome 

Erad1c.at1oa 

Llt~ Recurrence 

Late New Iafccuoo 

La<e Presumed 
Recurrence 10 

Cluucal Failures at 
the 5 11 day pos<· 
therar-_. v1s11 11 

E.arlv Recurrenu 

Pers!stence 

Presumed 
Persistence" 

Ne'W' 1nfec11on 

Total 

Fosfomycin 
N (%) 

148 (57) 

19 (7) 

IO (4) 

2 (I) 

8 (3) 

187 

9 (3) 

54(21)" 

3 (I) 

7 (3) 

260 

Cipro 
N (%) 

192 (87) 

11 (5) 

~ (2) 

6 (3) 

4 (2) 

218 

0 

2 (I) 

I ( < I) 

I ( < I) 

222 

fosfomyc1n T rome1Jiam1ne (A{onuroJ<lt.:1 

ff S r·1in1(0/ T na/1- Stud-, n I 

MO Comment: If one combines all patienJs with "eradication·. "new infections·. and 
• c/in1ca/ failures wuh documenJed bactenowgic eradicaiion •. the data can be 
collapsed as indicated below. 

M:O "Collapsed" Efficacy at the 4-6 Week Follow-lip 

Outcome 

Erndtcat1on 

Pcrslstence 

Fosfomycin 

173 (67) 

87 (33) 

CL" ts (-0 31, -0.17), >howmg inferionty 

Cipro 

202 (9 l) 

20 (9) 

\" Ihes.e pal.Jent:> 1."1l1i "late presumed re..:WTer1cc" had chn1ca.l sy1nploms of cyst.H.1s which reappeared at the 
4-ti \.lol"';C~ luUo"·-up. Out for whom a W"lDC culture 1.va.s not done 

" Tnesc plll.lents werr cluucal fa.1lureS/bac1enologic erad1ca1.Jon at the: early follow-up (S-11 days post· 
th('rapy) who received &nother cou.rse of anllrrucrob1a.J therapy based on thc:u chn1caJ presentation Therefore. a late 
hJcler1ologi.c a.'iSCSSITie!lt coul~ not bf- mad(' 
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The table below presents the applicant's bacteriological cure rates at end of treatment, by 
isolated baseline pathogen, for the modified llT population 

TABLE Applicant's B1c1eriotogic1I Cure Rile in !he Primary 
Asse.,menl Window by P1thogrn - ITT Populalion 
(STUDY MON-US-01) 

FT CIPRO 
Pathogens No Cures!Tolal(%) No. Curesflota1(0/o) 

t.'nJtrobacttr 010 l·l I/I (100) 

Enltrobacltr aerogents 213 (67) 313 (IOOJ 

Enurobacrer agglomerans 010 (-) I/I (i00) 

Enttrobacttr cltJllcae 1/1(100) 515 (100) 

Enierococcus 314 (75) 2f'L ~I ~1t)) 

Enrerococcus fatcails 5'5(10~) 010 (-) 

Escherichia coll 201'232 (87) 1941196 (99) 

Klebs.tlla 2/3 (67) 2fl (100) 

Klebs1elia ozaenae 010 (-) 010 (-) 

K!tbs1tlla pneumoruar 10:13 (77) 616 ( IOO) 

Proteus 01 I (0) 010 (·) 

Proteus nurabil1s 619 (67) 1n (100) 

Providtnaa 1/1(100) 010 (·) 

Puu4omonas 010 (·) 010 (·) 

Sra.?hvlococau saproplry11= 519 (56) 12/12 (IOO) 

Streptococcus Group D 111 ( 100) 010 (-) 

Streptococ= faecal1J 010 (·) I/I (100) 

TOT AL lSOLA TES 237ns2 (84%) 234nJ6 (99% l 

MO Comnunt: 95'Jo Cl on aU isolJJUS is (-0.20, -0.IOJ, showing inftriorily. 
WN " Number of pauenrs with cu1ei101al number of parienrs wilh pathogen 
Note: More than one pathogen may have been isolated from one patient Therefore, 

the number of pathogens may exceed the number of patients 

Susceptibility testing on S saprophvt1cu5 showed three of the four isolates tested out of 
nme isolates available from FT-treated patients were resistant to FT, while only one of the 
I :l tested out of 14 total isolates in the CIPRO-treated patients was resistant to CIPRO 
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Applicant's Uac1eriolog1c Cure Rale by Pathogen - EVALlJABLI- l'opula11on 

The mos! prevalenl pathogen m the evaluable pa11enr.s was E co/1 In !he fosfomycin 
pat1en1s. there was a toLll of 204 patients with an infection caused by E. co/1 of which 87% 
(I 771204) were classified as a bacteriolog1ca1 cure. Among the 171 c1profloxacm-treated 
patients in whom E. coil was isolated, the bactenological cure rate was 99% f 1701171 ) 
There were fewer than ten evaluable patients with any one other pathogen in either 
treatment group. 

TABLE 4.39 Bactcnological Cure ~le in the Primary Assessment 
Window by Pathogen - EVALUABLE Popula11on 
(STUDY MON-US-OJ) 

FT CIPRO 
Pathogens No Curesff 01.11(%) No Curcsffol.11(%) 

Enltrobacttr 010 ( -) Iii (100) 

f~nrerobacttr aero~rnes 112 (50) 010 (-) 

Enttrobacrtr aggJoml!raru 010 ( -) 010 (-) 

Enrrrobacttr cloacae Ill (JOO) 313 (100) 

Enirrococcus 212 (100) I/I (100) 

,·::nirrococcus farcal1s 212(100) 0/0 (-) 

Escherichia coli 177/204 (87) 170/171 (99) 

Kleb11tlla 213 (67) I/I (100) 

Klebsttlla pMumoniae 5n (71 l 313 (100) 

Pro1eus Oil (0) 0/0(·) 

Proleus mirabi/Js 5n (71) SIS (100) 

Providenda Iii (100) 0/0 (·) 

S1aphylococatS r.aprophynatS 314 (7S) 6/6 (100) 

Strt!pl~ Group 0 Iii (100) 0/0 (-) 

NIN • Number of patients with cun/1oaal number of patients with pathogen 
Crou-Refercncc· APPENDIX 24 
Note: More Uwi one pathogen may bave been isolated from one patient. Tuercfo~. 

the number of pathogens may exceed the nwnbcr of patients 
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TABLE Medical Officer's llactenolog1cal Erad1ca11on Rate at the 
5-11 Dav Post-lherapv Wmdow by Pathogen - (MON-US-0 I) 

FT CIPRO 
Pathogens No Erad1cated/T or,1(%) No Erad1cated/T ota1(%) 

Ernerobacttr 010 (-) ill (100) 

Enttrobacttr atroRtnts 2/J (67) 313 (100) 

Enttrobacttr agglomeraru 010 ( -) 010 (-) 

Enterobacter cloacae Ill ( 100) 515(100) 

Enttrococcus 314 (75) 111 ( 100) 

Enttrococcus faeca/15 515 ( 100) 010 (·) 

Eschtridua coli 1751216 (SI) 1s411s1 (9eJ 

Klebs1tlla 2/3 (67) 2f2 ( IOO) 

Kltbs1tlla pntumon1ae 7111(64) 414 ( 100) 

Proteus 011 (0) 010 (·) 

ProltUS rrurab1lls 6/9 (67) 717{100) 

Provrdtnc1a Ill ( 100) 010 (-) 

Staphvlococcus saproph vllcus 4/9 (44) 12112 (100) 

Strtptococcu.r Group l J II) (100) 010 (-) 
TOTAL ISOLATES 2071264 (78%) 219122; (98%) 

95% Cl on •II isol•tes is (-~.26. --0.14), showing inftriority. 
Note More than one pat~o~cn may have b ·n isolated from one pattcnt. Therefore, 

the number of pathogens. may exceed the numtxr of patients 

Medical Officer's Comment. The owrwhe/min? majority of patients in both treatment 
arms luui E. coli isolated as the uropathogen No other isolate, with the exception of K 
pneumomae for fosfomvcin-treated patients and S saprophvt1cus for cipro patients. 
numbered lireater than 10 per treatment arm. 
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TABLE Medi<:~( Officer's Bacteriological Era<.lication Rate at 
Study Day 12-18 (5-11 days after completion of the longer 
course/cipro) ,MON·-US-0 I) 

FT CIPRO 
Pathogens No. Erad1catedff otal(%) No. EraOicatedff otal(°-'O) 

En1erobacter 0/0 (-) I/I (100) 

Enrerobacrer aerogenes 213 (67) 3/3 (100) 

En1erobac1t•r agxlomerans 0/0 (-) 0/0 (-) 

Enterobacrer cloacae 1/1 (100) 515 ( 100) 

Enterococcus 314 (75) l/J (100) 

Enierococcus faeca/is 5,_ (lr'l) 010 (-) 

Eschuichia coli t61n16 f.'7l 184/187 (98) 

Kl<bsiella 213 (67) 2n (100) 

Klebsie/la pneumomae 7/11 (64) 414 (100) 

Proteus Oil (0) 010 (-) 

Proteus m1rabil1s 5/9 (56) 717 (100) 

Prov1denc1a I/I (100) 0/0 (-) 

Staphvlococcus saprophy11cus 4/9 (44) 12/12 (100) 

Srreprococcus Group D l/l (100) 010 (-) 

TOTAL ISOLATES 1981264 (75%) 2191222 (99%) 

95% Cl oo total isolates is (--0,JO, --0,18), showing inferiority, 
Note: More than one pathogen may have been !sola~'"'.d from one patient. Therefore, 

the number of pathogens may exceed the number of patients. 
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TABLE Medical Officer's Bacteriological Eradication Rate 4-6 Weeks 
Post-Therapy (STUDY MON-US-01 i 

Fr CIPRO 
Pathogens No. Eradicatcdffotal(%) No. Erad1catcd/T otal(%) 

Enterobacter 010 1-) 01 I (0) 

Emerobacter aerogenes 2/3 (67) 3/3 (I 00) 

Enterobacter agglomerans 010 (-) 010 (-) 

Enterobacter cloacae !/I (100) 515 (100) 

EnJerococcus 314 (75) Iii (100) 

Enurococcus /atcalis 5/5 (IOC) 0/0 (-) 

Eschuichia coli 1491216 (6"' 1681187 (90) 

Kltbsitlla 2/3 (67) 2/2 (100) 

Kltbsttlla pneumontae 6/11 (55) 414 (100) 

Proteu~ 011 (0) 0/0 (-) 

Prort·us mirabdts 4,'9 (.:I~) '7(100) 

Provirf.~ncra !/I (100) 010 (-) 

Staphylococcus saprophrncus 4/(,,1 \ .;,. J 12/12 (100) 

Streptrcoccus Ciroup D I I (lOO) 010 (-) 
YOT AL ISOLATES 118.'164 (67%) 2021222 (91 % ) 

95°11. Cl on all isolates is ( 0.3:, -0.t".'), sbuwin:; inferiority. 
N(i.e- More than one pa '0~~e11 may hCtve been isolated from one patient. Therefore, 

the number of pathogens may exrccd tne nW11ber of patients. 
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The applicant made the following chrucal assessments 5- l I days posttherapy: 

TABLE Applicant's C!tmcal Evaluation m Primary P.ssessment Window -
Mooificd !IT Popula11vn (STUDY MON-US--0 I) 

Clinical Outcome FT CIPRO 1 est Group Comparison 
N(%) N(o/ol [p-value] 

cure• 21)7(8 I) 217(94) <0.01 

Jmprovement 40(16) 13(6) 

Failure 9(4) 0( ·) 

NC" Evaiu:a.ttonb 2·,· J) 

95°10 one-sided confidenc(" 1~-ro;:- th~ upper bound on the difference 1n the cure 
rates ! fC2'°/o 
Se·' APPENDIX 12 for a li>t of pat>enls for whom >clinical evalua11on could not be 
made 

Cross-Referee .\PPENDlX 24 and Raw Data L1s1ing 'I 

TABLE: 

Curt' 

Failure 

No Evaluation' 

Clinical bdlU4t1on m Pnruary Assessment Wu dow - EV ALU ABLE P?pulation 
(STIJDY MON-US-O:) 

IT CIPRO TeS1 Group Cornparison 
"1(%) N(%) [p-val.ic] 

!77 (83) '78 (95) <D.01 

37(! 7) '"'') 
17 24 

• · 95"/o one-sided confidence: interval for the upper bound on the dlffcrcnu in the cun raics: 17.0% 
• See Al'l'ENDlX l 3 for a list Jf patients for whom a clmical evllluation could not be made. 
No~ that patients in the EVAUiABLE populatio~ who were clinically "ilnproved" .,·~n: considered 

to be clinical failures in !hi• e.:..: ·,-.is 

Mtdicol Offictr's ConunenJ. The applic.miJ 's analysis with a •no evafuatian • caugary 
requires comment. In order to be c,?nsidered eva!.uablt in the COmpa!Ty 's "EVAL • 
populalion, a palienJ needed to have a uropaihogen al 10' cjulml., tro protocol violations, 
organism with suscepribiliry to both drugs, an/ !11-!dical compliance. In addition, patie11ls 
were required to fall within t~ 5-11 day posr-1reatment windaw for fl'llow-up, whether 
they were cures or failurt!s. l have listed the I 7-Ff patienrs and 24--cipro parienJs below, 
with the applicanJ's clinical assessment. mo 's clinical assessmenI, mo evaluabiliry, and mo 
corrunents with mvescigators · !lSSessments. Of the applicant's 17 "no evaluation• patierus 
/reared with fosforrrycin. 11 were clinical failures according to the inves11ga10r mid medical 
officer. Of rhe 24 cipro panenis with "no eva/U!Jlion ·, 3 were clinical failures according 
co the ir.vesrigaior and nu:d1cal officer The appllca!U 's aMiysis underestimaJes the 
number of pacieru 's with clinical fa1/ure, more in rhe fosfumycin ann thun rhe cipro ann. 
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ListinJ:__Qf Patients with "No Eva!11atioa" in A1mlicaat's Clinical Efficacv Table(S-11 Days 

Post-Treat1.;~111) 

Pl No. Trcal Al! Clin Mo Clin Mo Eval Mo Comments 
Cipro No Concom Antim1crohial/Othcr 
Cipro No Eval Cure No Toe Beyond 5-1 ldays/Curc 
Cipro No Eval Cure No Toe Beyond 5-1 ldays/Curc 
C:pro No Eval No Concom AntUnicrobial/Other 
Cipro No Concern AnumicrobiaVOther 
Cipro No Eval Cure No Toe Beyond 5-1 ldays/Curc 
Cipro No Eval Cure· Yes Toe Study Day 18 
Cipro No Eval Cure No T oc Beyond 5-11 days/Cure 
Cipro No Eval Fail Yes Investigator: "Clinical Recurrence" 
Cipro No Eva! Cure No Toe Beyond 5-1 ldays/Curc 
Cipro No Eva! Fail Ye5 Investigator: "Treatment Failure" 
Cipro No Concom Antim 1crobiaVOthcr 
Cipro No Eva! Cure Ne Lost to Follow-Up 
Cipro No Eva! Fail Yes Investigator: "Treatment Fai\urc" 
Cipro No Eva! Cure Yes Toe Study Day 18 
Cipro No Eva! Cure Ho T oc Beyond 5-11 days/Cure 
Cipro No Eva! Cure No T oc Beyond 5-11 days/Cure 
<=•pro No Eva! C:Jre Yes Toe Study Day 18 
Cipro No Eva! No Lost to Follow-Up 
Cipro No Eva! No Concom AntumcrobiaVOthcr 
Ct pro No Eva! No Lost to Follow-Up 
Cipro Cure No lntercwrcnt Medical llln 
c·1pro Cw-c No Protocol Viol 
Cipro No lntcrcwrcnt Medical Uln 

fl No Eva\ Cure Yes Toe Beyond 5-1 ldays/Curc 
fl No Eval Fail Yes Investigator: "Treatment Failure" 
fl N·> Eva! Fail Yes Investigator: "Treatment Failure" 
H No Eval Fail Yes Investigator: "Treatment Failure" 
Ft No Eva! No No Toe 
Ft No Eva! Cure No No Toe 
Ft No Eva! Fail Yes Investigator: "Treatment Failure" 
fl No Eva! Foil Yes Investigator: -· reatment Failure" 
Ft No Eva! Fail Yes Investigator: "Treatment Failure" 
H No Eval Fail Yos Investigator: "Treatment Failure" 
Fl Fail Yes Investigator: "Treatment Failure" 
F1 No Eval Cure No Toe Beyond 5-1 ldays/Curc 
I 1 Fail "cs ln,estigator: "Treatment Failure" 
Fl No Eva! Fail y., Investigator: "Trcatm~nt Failure" 
F~ No Ev1,I No No Toe 
Ft No Fv?il Ff.11 Yes lnvestigator "Treatment Failure" , , No F ir'al Cure Yes lnveJt1gator· "Completed Study"/Curc 
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Clinical F.ffican: (continued) 
1\10 Results · 5-1 I Days Post· Treatment 

Fosfomycin Cipro 

Outcome N (%) N(%) 

Cure 199 (77) 213(96) 

Failure 61 (23) 9 (4) 

ioial 260 222 

Day 12-18 of Study 

Fosfomycio Cipro 
Outcome N (%) N (%) 

Cure 189 (73) 212 (95) 

Early Relapse 10 (4) I (<I) 

Fail= (carried) 61 (23) 9 (4) 

Total 260 222 

4-6 Wu.ks Pnst-TreaJmenl 

fOs/omyc1n 7 rometham1ne fAfonuro/~;J 
{) ."i (~hnrcal Trial.I- Stud\., 01 

CI., ( -0.25, -0.13 ), 
showing inferiority 

c1.1 (-0.29, -0.16), 
sh.:iw\ng inferiority 

Fosfomycin Ciprofloxacin 

Outcome N (%) N{°/e) 

Cure 153 (59) 196 (88) er., (-0.37. -0.22), 
sbowing iDferiority 

Relapse 16 (6) 14 (6) 

Una.~sess.ab!e1 J 20 (8) 2 (I) 

Sub· total 189 212 

Early Relapsc(camed) 10 (4) I (<I) 

Failure (carried) 61 (23) 9 (4) 

"A55C5Slllcot at the 5-11 day Window was cillUcal curc/bactcnologic pcr5tstcocc. and pa~ent was re-treated 
wilh ant1b1ot1cs Thus. a late cluucaJ a.ssessmenl 1s nut possible 
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All patients raridomized to receive study drug were included m the safety assessment 432 
patients treated with fosfomycin and 445 patients treated with ciprofloxacm Those assessmen1s 
included: incidence and seventy of adverse events, discontinuations from study due to adverse 
event and intercurre· illness, and changes in clinical laboratory findings (ser: . .i and urine) 

Adverse Events (AEs): 
Deaths: There were no deaths in this study. 

Discontinuation due to AEs: 
Six patients in each of the treatment groups ( l % of each group) were discontinued from the 
study due to adverse events. The adverse events requiring discontinuation from study for 
fosfomycin-treated patients were: diarrhea i.i one patient, diarrhea, abdominal cramps and 
vertigo in one patient, hives in one patient, herpetic vulvovag1r.1tis requiring hospitalization m 
one patient, transient elevat10ns m serum enzymes in one patient, and stomach pains/gas in nne 
patient. Among ciprotloxacm-treated patients who discontinued from the study due to adverse 
events, the following were reasons given: rash in two patients, tachycardia in one patient, 
nausea and head...che in one patient, nausea, hP_adache and dizziness in one patient, anci dizzi'less 
m one patient. 

MO Comment: According ro the investigators· assessmems. 111432 (3%) Ff-treated patienls 
and 131445 (3%) c.pro-treated patiems ducontim~ed due to adverse evenls. It is not clear >ww 
long "continuous· symptoms lasted. since the patienl was dropped from the ,;tudy and no 
funher infomuuion was provided on the case repon form: 

AE AE 
Patient Rx Adverse Event (@ l" Dos~ Start Stop 

Ft Mild Diarrhea 5'2219 i 5f22191 5'25/91 
Ft Mod Hives/Urticaria 2/26/91 2127191 3/1 /9 l 
Ft Mild Abdom Cramps 8/6/91 8/6191 continuous 
Ft Severe Dianilea 816191 8/6191 coatinuow 
Ft Mild vertigo 8/6/91 816191 continuous 
Ft Severe Herpetic 10'27/92 1119/92 11/16/92 

Ft 
Vulvovaginitis 
Mod Hiatal Hernia i0f27/92 1119/92 continuous 

Ft Mild Y•.M! lnfect1oa 10f271'J2 1111192 11n/92 
Ft Sever<: Abnormal Labs 4124/92 518192 7'23/92 
Ft Moderate Gas 2117193 2117193 2125/93 
Ft Moderate Stomach Pa1M 2117193 2117193 2125193 

Cipro Mild Rash 5110/91 5/11/91 5113191 
Cipro Mild Rash 7'26/91 7'28/91 7/30/91 
C•pro Mod Diarrhea 7'23/92 7'24/92 7'24/92 
Cipro Mod lrrcg H•Mtbcat 7'23/92 7'28/92 7'29/92 
Cipro Mod Ortho Dtzzmcss 7'23/92 7'25/92 7130192 
Cipro Mod Queasy Stomach 7'23/92 7'25192 7/30/92 
Co pro Severe D1a..rrh~a 6/12/92 6115192 6/16/92 
Cipro Severe Headache 6111192 6114/92 6116/92 
Cipro Mode-ate Nausea 6112/92 6112/92 6116/92 
Cipro Moderate Dizzmess 7122/92 7122/92 continuous 
Cipro Moderate Hoadachc C 11,2192 7122/92 
Cioro Mdd Nausea c 122192 7122/92 
Cipro Moderate Dizzy 1128/93 1129/9) l/J0/93 
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Twelve patients (S/432 FT. 7/445 CIPRO) were discontinued from the study due to mter:urrent 
illness. The illnesses requ1rng discontinuation from study for FT patient~ were: urethral 
irritation with white va.ginal discharge in on\! patient, pleunsy, bro11chitis and congestion in one 
patitnt, vaginal infection in one patient, upper respiratory tract infection in one patient and 
sinusitis in one patient Among CIPRO patients who discontinued the study due to intercurrent 
illness, the following reasons were given: breast infection in one patient, bronchitis in two 
patients, bronchial upper respiratory infection in one patient, acute vaginitis in one patient, 
probable gastroenteritis in one patient and diverticulitis with a Mallory-Weiss tear in one 
patient 

Serious Adverse Events: 

Two pauents were hospitalized during the course of the study. One patient (ciprofloxacin 
group) was diagnosed as having diverticulitis and divcrticular abscess. Endoscnpy revealed a 
Mallory-W~1ss tear. The second patient (fosfomycin group) had urinary retention secondary to 
severe herpet1c vulvovaginitis caused by herpes. Both adverse events met the definition of a 
serious event but neither were considered to be study drug related. In addition, one CIPRO 
patient was seen in a hospital emergency r0om for tachycardia and another was trezted as an 
outpatient for a broken hand. 
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In this clmical study. !99 of 432 (46%) FT patients and 193 of 445 (43%) CIPRO patients 
reported at least one adverse event during the srudy period. A total of 383 adverse events were 
reported by FT patients and 348 events were reported by CIPRO patients. The majority of 
these adverse events were considered to be mild to moderate in severity. The only statistically 
significant diff~rence between the tteatment groups was in the metabolic and nutritional body 
system. Thi3 difference is largely. due to a greater incidence of blood chemistry changes in ;-T 
pat1enL~ !han in CIPRO patients. These laboratory changes were not considered to be clinically 
Significant. The table below presents the body systems and the number of events reported in 
each 

Occ:urrcncesof Ad-rtr.st Events and Number of P•tieots (Saftty PopuJa!ion) 
E1per1enc1ng an 11.d-.rse keawoo by llo1y ~ystem (STUO\' MCN-US-01) 

FT [N"'4l2J CIPRO [N"'44l/ 

{)<;cu; r.:nces Numbt'r Occurrences Number T reatmcnt Group 
BODY Si'STEM c.f .'-.Es of Pts of II.Es of l'Js Comparison 

{p~va!uel' 

llDDY A'> A Wf!OU. 146 102 Ill 94 0 42 

CARDI< >VAS('lJ!.AR g 7 6 6 0.79 

DIGESTIVE n 60 ()4 \I OJI 

f!EMIC AND LYMPHATIC 3 3 J 3 1.00 

METABOLIC AND NIJTlUTJONAL 1 l 9 3 2 0.04 

MUSCULOSKELET AL s 5 ll 10 O.JO 

NERVOUS 18 !7 16 16 {) 86 

Rl:S?!RA TORY )4 1-; 35 l2 0.59 

SKIN AND SKIN STRUcnJRES 18 16 ll !9 0 7J 

SPECIAL SENSES 2 l 8 7 0.18 

UR OGENJT AL 60 5J ., 41 0.24 

OVtRALL 383 events reported by J~ <:Ya\ts ttJ>Ortc<I by ! 93 
199 patients paucnt.s. 

'Fisher's EJcacl Test 
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The table below presents the individual adverse evenL> in the "metabolic and nutritional" bod' 
system. 

TABLl Occurrences of Adverse Events in the Metabolic and N-..tritional Body System 
(STUDY MON-U~l) 

FT [N-4321 CIPRO [N-4451 

()ccurrcnccs Number 'lo of Occurrences !'lumber 0/o of 
METABOLIC AND of AEs of Pu FT Pts of A.Es of Pu. CIPRO F'ts 
NUTRJTIONAL BODY SYSTEM 

sr.pf Increased ) 0 7 () 2 

SGOT Increased 2 05 02 

Alkallni- Phosphatase Ir.creased 0 0 00 0 2 

Bil1rub1n Elevated 02 0 0 Q ,, 

Cholesterol Increased ~ 2 v 0 00 

Gou1 02 0 0 00 

Hypoglycemia 02 0 0 00 

Lab Test Abnormal 02 0 0 00 

Uric A d Elevated 0.2 0 c 00 

TOTALS 11 9 2 I ) 2 04 
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-\ ""'"' f·.ve1 ., (J, ·ur· 1ng rn;:: I 0°,. of the l'a11ents (Most Common Adverse Events) 

I ·\BLI· ·currrnce~of Ad,trsc Events~ 1.3°10 1 of the Patients. All Oody Systems 
rr iDY ~HJN-U<>-<• I 1 

fT [N-4 ;_•1 CIPRO [N-445) 

( )ccurTences 01 N(• 01 
Advt"r.;e Evenh f'.1t1e~ s 

01., FT Occunences of No. of •;, CIPRO 
P.1.ucnts A~vcr..c Events Pati,~nts Patients 

Bo<lv II'> a \\ holr" 

! lr-adachc 

Backache 

Cnld 

A txiom 1na! rain 

r1red 

( ·ard10\·1scular0 

D1gC'stive" 

Diarrhea 

Na used 

D1zztnes.s 

Rcspiroto!1' 

:ongest1011 

Cough 

Sinusitis 

Sore throat 

Skin aod Skio 
Structure." 

Rash 

Hcfl>CS sunplcx 

Urogcoitar" 

Vaginal itching 

Vag1n1t1s 

Urinary symptoms 

~1enstrual cramps 

Vaginal discharge 

146 

I; 

16 

I I 

') 

6 

8 

I 

78 

34 

! s 
6 

18 

9 

J4 

7 

4 

4 

2 

18 

10 

0 

60 

10 

8 

8 

7 

4 

I 0~ 

I; 

60 

33 

i 8 

17 

8 

6 

4 

4 

16 

10 

0 

SJ 
10 

7 

8 

b 

4 

R 8 

j (I 

1 5 

I -l 

I c 

I 4 

19 

14 

0 " 
09 

0 5 

2.3 

00 

: ) 

16 

19 

I 4 

09 

Full hst1n~ of adverse events Ln APPEND'.X 15 
b Total n.imbcr of adverse events for Body System 
c Fisher's Exact lest 

IJJ 

56 

22 

1; 

9 

2 

2 

6 

2 

64 

22 

22 

3 

16 

10 

JS 

5 

5 

5 

6 

21 

3 

5 

48 

8 

8 

4 

3 

6 

94 

42 

20 

11 

9 

2 

6 

2 

51 

19 

21 

3 

16 

10 

32 

5 

5 

6 

19 

3 

5 

4J 

8 

8 

4 

J 

6 

9.4 

4.5 

2.5 

2.0 

0.4 

04 

0.4 

4.3 

4.7 

0.7 

2.2 

I.I 

I.I 

I.I 

1.3 

0.7 

I.I 

1.8 

1.8 

0.9 

~-7 

IJ 

Trcaonent Group 
Com pan son 

Ip-valuer 

0 82 

0 29 

0 43 

00 

006 

0 17 

0 28 

0.04 

0.75 

OJ~ 

O.~I 

0.77 

I 00 

1.00 

0.29 

C.05 

0.06 

0 64 

I 00 

0 26 

0.34 

0 75 
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I tit" table below summarizes the adverse events tha1 were 1n the opinion of the lnvestigator. probably or dcfinucl~ 

rel.iced 10 study drug adm1n1strauon MO l'ommtnl: Pus IS a study pnmanJy of young. healthy women (50% btttt·ten 

, ~ arui JO years of age. 80'fo berwun 18 arui 50 ytars of age). with a long lw of acluswn cntma detciled earl1tr in 

this review 1h.c1 stitcte.d our palltNs wuh s1gruficant medical h1sronts As such. I think. mosr of tht adverse nienrs 
reponed by patitnts could fit into tht caugory of "possibly related to study dTJJg •. 1f not probably or definitely 
re/artd 

TABLE Advtrst hents That Were Classified as Probably or Definitely Related to Study Drug 
All Body Sysler.is (Sll.JDY MON-US-0 I) 

BODY SYSTEM 

Body as a Whole (Total) 

Abdominal oain 

Headache 

Fangue 

Ye:i<>t Infection 

(__'arc'dovascular ~oral) 

HeJn:beat trregular 

1>1geHn< (Total) 

Diarrhea 

1....;ausea 

Abnormal stools 

Dr) rnourh 

•fem1c and Lvmpbatic 
(Tot•I) . 

CBC Abnormal 

Blood count low 

Mttabolic and Nutritional 
(Total) 

SGPT Increased 

SGOT Increased 

Nervous (Total) 

Insomnia 

Skio aod Sk..ia Stru<":urc 
(Total) 

Rash 

Pruntus 

Sr,ccial ~DSCS (:otal) 

T a'>tt" pt:r.'ers1on 

Uro~cn1tai j_vsttm (fotal) 

Vag1n1t1s 

'.'afina! Itching 

FT [N-432J 

Occurrences of 
Adverse Events 

9 

6 

18 

15 

0 

2 

3 

2 

3 

0 

0 

J 

No. of 
Patients 

9 

6 

17 

15 

I 

2 

0 

2 

2 

2 

2 

0 

0 

J 

2 

o/o FT 
Patients 

0.2 

0.2 

0.2 

I 4 

0.2 

3.5 

02 

0.5 

00 

0.2 

0.2 

0.5 

0.2 

0.2 

0.2 

0 2 

0.2 

00 

0 2 

0 s 

CIPRO [N=445] 

Occurrences of 
Adverse Events 

9 

0 

5 

0 

4 

0 

0 

14 

6 

7 

0 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

2 

2 

7 

s 
2 

No. of 
Patients 

6 

0 

2 

0 

4 

0 

0 

12 

6 

7 

0 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

2 

2 

7 

5 

2 

% CIPRO 
Patients 

00 

04 

0.0 

09 

00 

I 3 

1.6 

00 

02 

0.2 

0.0 

0.0 

00 

00 

0.4 

00 

0.0 

04 

I I 

04 

()vrr1ll 40 events reponeO by 36 patients 35 events repone<t by 28 pall~nts 
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The M~d1cal Monitor determined the markedly abnormal value for each laboratory parameter 
evaluated and. 1n general. these were considered to be three times the upper hm1t of normal. Post­
baseline serum chemistry results and hematology results were screened for values that were 
considered to be markedly abnormal. TABLE 4.76 presents the incidence of post-baseline serum 
laboratory values considered to be markedly abnormal, for each parameter assessed. 

T~-BLE Incidence of Serum L..boratory \'aluH (Post-bueline) Considered to be Markedly 
Abnorntal (STIJDY MON-US-01) 

# PTS I # OCCURRENCES I 
# OF PTS EVALUATED TOTAL# OF PT VISITS 

(%) (%) 

Laborarory rarametrrs Markedly fl CIPRO FT CIPRO 
(units) Abnormal Labs 

SGOT (Ufl) >ISO 21339 (0.6) 0/3S8 (0) 21646 (0 3) 016SO (0) 

SGPT (U!L) 16S 11339 (0.3) 01358 (0) 1/646 (0 2) 01650 (0) 

Alkaline Phosphatase 111/U > 420 0/339 (0) 01358 (0) 0/64S (0) 01650 (0) 

B1hruom (mg!dL) • ) 6 0/339 (O) 01358 (O) 0164 7 (0) 01650 (0) 

Creatinme (mgldL) >20 01339 (0) 01358 (0) 0/647 (0) 01650 (0) 

BUN (mg!dL) • 45 0/339 (0) 01358 (0) 0/647 (0) 0/650 (0) 

Hematocnt ('lo) < 27 0/340 (0) I/JS? (0.3) 0/628 (0) 1/643 (0 2) 

Hemoglobin (&/dli < 9.5 O/J4(l (0) 21357 (0.6) 0/628 (0) 1/643 (0 5) 

Red Blood Cells (x IO'iµL) < 2.9 0/340 (0) 0/357 (0) 0/628 (0) 0/643 (0) 

White Blood Cells (xlOOO/µL) < 2.0 O/J40 (0) 01357 (0) 0/628 (0) 0/643 (0) 

Fosmophill ("/•) >10.0 0/340 (0) 0/357 (0) 0/629 (0) 01644 (0) 

Plateleu (x 1000/µL) < 90 01)40 (0) 01)57 (0) 0/628 (0) 01643 (0) 

Cross-Reference !Uw Data ltsttng I 3 

Two of the Ff patients each had an elevated SOOT value that exceeded 150 U/L 

r -· · •nt (Ceater 46) was a 20 yur--0ld woman. weight I 59 lbs .• whc> presented to the study within one day of 
"-<onset of UTI symptoms. The patient's medical btstory was uoremarbble. The patient was taking btrtb control 
medication at baseline. She entered the study with moderute frequency, dysuria, burning, and urinary urgency The 
patient was randomtud to the FT group and trcannent was initiated at the baseline visit (Day 0)_ She took ail 
med1catton (4f24. 4/J0/92). and complete<I Vistts 2 and 3 without incident A lab repon from Visit 3 indicated an 
1nueue in ltver enzymes: SGOT • 666. SCPT • 213 (T. Bilirubin • 0.6 and Alk.alint Phosphatase· 73, ooth 
normal) These abnormalities were considered ~verc and. although follow up to resolution was rcqull'Cd, the patient 
wa.s dropped from the study. Liver function tests were w1thln nonnal limitli at the evaluation done approxunate\y 12 
weeks post do•mg (7123192) Al that tune SGOT = 33, SGPT = 28 (T_ Bilirubtn • 0.5, Alkaline Phosphatase 0 61) 
The 1nvest1galor considered the ev~nt to have been "unhkcly'" related to Fi 
MO Comnunt: No furthu 1nforma110n u prol'l(]ed about any othu lab t<.<ting don•- •.g., h•pantts s"ology 71u 
1nvt"Sll~a1or dots not sptculalt whal thtst markLd abnonMl111ts coul1 havt bttn artnbu.tM to. 
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dJ\ uf the onsc1 ot Ur I .,,.,mptom5 lhc pJt1cnt 'medical h1stor. 14J\ unrcrnar~ablt: Her ra.<.1 sur~1cat hislof) 
1nc\udcd cervical cancer with cy'it rcmo'<'a\ A.t baseline the patient was taking f1uoxe11nc hydrochloride (Proz.acQt.i)for 

an-.1ery and calcium carbonate for a~l upset stomach She entered the s1udy compla1n1ng c;f severe frcquenc;, dysur1a. 

burning, and urinary urgency and moderale flank tert1cmcss and surrapub1c tenderness Tht pa11en1 was random11ed 
10 the FT group, and rrearment was 1n1t1a1ed al the baselln.-; visit (Ody 0. 10127192) It was later discovered tha! the 
baseline sample wa.s lost and no UTI was confirmed A follow-up phone call on Day 3 revealed no UTI signs or 
'ymptoms MO Commtnt: On shuly day 9 ( 11 !5192), lht palitnt was sttn in joUow-up, and no complauus wtrr 
nottd. RoulUlt blood drawn on thaJ day for saftty tWJUuuson ,..,aJ•d a tripling of SGOT and doubling cf SGPT. 
(Stt tablt btlow.) Tht palltnl dtvtloped htrptllc •ulwovag1nilis on Day IJ (1119/92) and was hospilaliztd for 
associated urinary retention. She was d1scon11nucd from the study Trcatmcnr included acyclovu begun on 1119192 

In 1he op1n10!' of the mve:ollgator, this serious adve~c event (i.e, genital herpes) was not related to study mcd1ca11on 
The patient recovered and was d1sch.uged from the hospital. 
J,fO Commtnl: No funhtr 1nfomlllt101n ts rtporttd w1 ·Ji rtgr.rd 10 tht paJttn.I 's UW abnorrnal111ts 

VI 5 IT 1 VISIT Z 
.AIORATOllY TEST ~CJUCAL RAHCE U~ITS 10/Z7/92 11/0S~Z 
..... ---·-- -------- ... --·-- ---······----·------------· -····----- ·-·-------

ia\ATOLOOY 
3ucph ii& c 2 " 0 , 
C02 20 ~ liEQ/L 30 lO 
£DSincpnl la 0 6 :II 1 0 
Hecatocr! t 35.0 46.0 " 40.9 46 
wemo9lobln 12.0 ,5.6 C/lll 14 1S.5 
l )'llpllOCyt~ 18 47 " 2.6 u 
Monocyte. 0 10 " 4 z 
»tutroph ll s 40 .,, 

" ~ ~ 
?lete\et COll'lt 150000 400000 PER~ 329000 362000 
UC 3.9 5.2 liJLLIMCL 4 4.6 
lloccl u,..... Wltro;en 7 25 HC:./OL , , 12 
IJllC 3.8 10. 1 THQJ/MCL 9.11 11.3 H 

:1.IMICAL CJ!EMISTRY 
Allcalln& Pho.pti•t••• 20 140 UIL 100 114 
3!llrtbln o.z 1.Z l((i/l)l 0.2 o.z 
C~lcrld. 96 , 12 MEQ/L 99 92 L 
:110 l H tero l 0 ,~ MQ/OL m H 271 II 
:re.11tlnlM a. 7' t.4 MG/Ill o.11 0.11 
Sad!""' 135 t48 MEQ/L 14, 141 
?ota111l•.111 3.5 5.3 HEQ/I. 4., 5.4 H 
SGOT 0 50 U/l 56 M 164 H 
SGPT ~ SS U/L n H 1S4 H 
Uric Acid 2.~ T.5 ICG/OL 3.6 5.2 

··------------------·-------···----··-···--·····-··-················-··--·······--· 
l • IELC1.j ~ORWIL RA~GE H • AaOVE NOlll4AL RAHGE 
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MO Comment: Two other pa11ents w11h increases in /1l'er-assoC1a1ed enzymes are of note-

Pa11enr (cenrer /9) was a 27 year-old female. weight 160 lbs .. in good health and taking 
birth control pills only (l<>estnn 21 1.5130 (norethindrone ace/aJelethtnyl estradio/). Sh~ was 
randomized to the FT arm Labs on study enrry included SGOT 37 (0-50 normal range) and 
SGPT 53 (0-55 normal range). Seven days after single-dose FT. the panen1 returned info/low-up 
w11ho1.J compla1nJs. Repeat safety labs showed a doubling of transaminase val..:"S (SGOT 69. 
SGPT 99) RepeaI labs after anotfler week (s1udy day 14) rf!Yealed SGOT 41, SGPT 94. Three 
.rubsequent tletermifliltwns over the no:t 3 months showed SGOT 50. 44, and 66, and SGPT 87. 
104. and 97 At the last follow-up 8 monihs post-rrl'atmeni. SGOT was 78, SGPT 165. The 
pnnc1pal inves11gator considered the abnonna/1/les in liver-associated enzymes as possibly related 
to fosfomvc1n 

l'allent (center I 7) was a 23 vear oW female. weighl 125 lbs .. with a prior history of cervical 
dvspla.11<1 treated wl/h laser surge.-y and a h1storv of manic depress1ot1 treated with jluo:utine 
h u.ochlondr (Prozac"'! atld l11h1um for su months pnor to srudy entry Liver-assoc1Q1ed enzymes 
at srudv entrv WPre normal (SGOT 27 and SGFYf 37). The pa!iefll took a single dose of FT and 
was Set'fl of! study dav 71nfollow-up repeat SCOT 147. ~GPT 81. On study day 12, the values 
wNe SCOT 54. SGPT 59 

Patients in the CIPRO group had similarly low percentages of abno"'ltlal chemistry evaluatiolll>. 

No markedly abnonnaJ hematology values were noted in any of the FT patients evaluated. The 
mc1dence of markedly abnonnal test results LD both treatment groups was similar and in all cases 
less than l % 

Medical Officer's Comment on Diarrhea as an Adverse EvenJ: 

Diarrhea was noted in 83 of fosfomycin-rreated patinus and 4% of ciproflo:i:acin-treaud patienJs 
(p = 0 04) The majority of paienrs had .'71.i/d to moderate symptoms. Mean duralion of diarrhea 
was twice as long in fosfomyc,n pa11en1s- 2 days- compared to less than a day in parienls treared 
with 7 davs of cipro. The ma:umum number of days of diarrhea was 13 days for fosfomycin. 4 
davs for cipro Case record forms did not documeni further f!YQLuation of cases with diarrhea 
le R . assenment of pos.<lhle Clostnd1um d1ffic1ie) 
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MEDICAL OFFICER'S SUMMARY AND CONCLUSIONS FOR STUDY MON-US-01 

In this first U.S. clinical trial comparing single dose fosfomycin tromethamine to a 7-day course 

of ciprofloxacin in women with uncomplicated lower urinary tract infections (cystitis), efficacy 

results for both microbiologic and clinical outcome show single dose fosfomycin to be inferior to 

standard therapy. Safety overall of the two regimens appeared comparable. 

The Division has previously approved two products for short course therapy of cystitis: 

norfloxacin (Noroxin®) 

ofloxacin (Floxin®) 

400 mg ql2h for 3 days, and 

200 mg ql2h for 3 days. 

In each case. the shp-i-r::rm treatment was clinically and microbiologtcally equivalent (95 3 

confidence interval met) to standard therapy for 7-10 days. 

Potential advantages of single dose treatment are obvious: better patient compliance, possible 

reduced ri~l. ·ide effects. Whether one should accept lesser efficac~· to gain these advantages 

r~mains unclear. 

The Medical Officer recomm~nded that this New Drug Application be taken to the 

Anti-Infective Advisory Committee for further discussion. The Committee met in an open session 

on July 20. 1995, and th·:ir recommendations are briefly summarized on pages 138-139 of this 

rl'\'JC\\'. 
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PROTOCOL MON-US-02 .. 

Title: 

97 Fosfomvc1n T romr1ham1ne (Monurol®; 
( · ."i- ('/1n1cai Trials- S1udv 0] 

Volume l.56-1.58 

Single Dose Fosfomycin Trometbamine Venus Multiple Dose Trimethoprim/ 
Su"··"lethoxazole for the Treatment Of Uncomplicated Urinary Tract Infections 
In · Patients 

Study De~ign 

The study was a multi-center, randomized trial with double-blind, double-dununy design 
comparing the efficacy and safety of Monur0l® (fosfomycin) Sachet and Trimethoprim/ 
Sulfamethoxazole Tablets in the treatment of adult women with acute cystitis. 

Inclusion criteria, exclusion criteria, entry and evaluation procedures, evaluability criteria. 
micro!Jiologic rutd clinical outcome definitions and safety a:;sessment were the same in this 
study as in Mon-US-0 I. 

Study Drug Regimens 

The two treatment groups were: 

Fosfomycin (FD: 

T rimethoprim/ 

Sulfamethoxaz.ole (TMP/SMX): 

The study drugs used were the following: 

Fosfomycin, 3 g single dose plus placebo tablets 
every 12 hours for I 0 days 

TMP/SMX 160 mg/800 mg was administr:red 
ev~ry 12 hours for 10 <fays plus one placebo 
sacl::tet taken on the first day of dosing 

Fosfomytin tromethamine, 3 g sachet (Lot Nos. 01268 and 011608) 

TMP/SMX. 160 mg/800 mg tablet (Batch No. 04064C, Manufactured by 

Placebo sachets (Batch No 01495) and Placebo tablets (Batch No 04063C) 
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Medical Officer's Comment: In th1; second p1vocal U.S. study. the comparator TMPISMX 
was administered for JO days. Hence. Visit 3 (the 5-9 day posr-rreatment visit for TMPISMX 
patients) occurred slightly later than in study MON-US-Of. 

Table: 

• 

b 

' 

Schedule of Follow-up Visits (STUDY MON-US-02) 

Study Day 

0 

!A' 2 - 4 

2 5 - 9' 

3 14-18' 

4 

Study Tirnepoint 

First Day of Therapy 
(Prior to dosing) 

48-96 hrs after first 
dose 

5-9 days after first 
dose 

5-9 days after last 
dose 

4-6 weeks after last 
dose 

Opuonal clinic visit, all patients were either to be seen in clinic or 
contacted via telephone. 
For FT patients, the visit scheduled for Days 5-9 was the Primary 
Evaluation Visit. 
For TMP/SM.X patients, the visit scheduled for Days 14-18 was the 
Primary Evaluation Visit. 

Mdical Officer's CommenJ: This schedule ofv1S1ts gave time-frames as onginally stated m the 
protocol To be coflSlstent wuh the applicant's ertenswn of the "5-9 day" visit to 5-11 days post­
therapy m the first study {MON-US-0 I). I S1m1/arly accepted patients with fol/aw-up m the 
fol/owmg ranges visit 2 (5-11 days) and visit 3 (I 5-21 drys). 
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STUDY RESULTS 

LIST Of INVESTIGATORS AND CLINICAJ, SITES' 

Study Site 21: 
Sieven Harnack. M.D. 
Oepa.nmen1 Educauon Research 
Center 
Dreyer Medical Clinic. S.C. 
1870 West Galen.a Bot evard 
Aurora. IL 60506 

Study Site 26: 
William Lawrence. M.D. 
IO 10 wt McD:>well Road 
Sui1e 300 
Pboerux, AZ 85006 

F·osfomyc1n Trometham1ne (Monurol®J 

U.S (."'J1n1cal Trial.s- S'tuoy 0..1 

Study Site 31: 
David Ginsberg, D.0. 
176 Main Stn:et 
Haricysville, PA 19438 

Study Site 22: Study Site 27: Study ~-ite 32: 
Rllhard Coalson, M. D 
580 Lmcoln Park 

Anita Nelson. M .D. Anthony Lama, M.D. 
Harbor UCLA Medic.al Center 1350 South Eliseo Drive 

Suue 266 1000 Wes• Carson S1ree1 Greenbrae, CA 94904 
Daywn. OH 45429 Torrance. CA 90509 

Study Site 23: Study Site 28: Study Site 33: 
Jerry Smucker. M.D. John D. Wegenke. M.D. S1epben Mintz. M.D. 
Furure HealthCare Research Cenier Jack.son Foundauon/ 13 ! I Milstead Avenue 
3100 Olrnw:gy River Ro2d Physicians i'lus Cony«~. GA 30207 
Columbus, OH 43202 345 West Washi.ngton Avenue 

Madison, WI 53701 

Study Site 24: 
Craig B. Rogers, M.D. 
Rockford Clinic Ltd. 
2300 Nonh Rockton A venue 
Rocbord, IL 61103 

Study Site 2.~: 
Kim Tam, M.D. 
Nalle Clinic 
1350 South Klllgs Drive 
Cbarlone, NC 28207 

Study Site 29'': 
Gary E. Ruoff. M.D. 
WCSL•ide Family Medical 
Cmter 
6565 West Main Streiet 
~amazoo. Mi 49009 

Study Sitt 30: 
Str.ven Bowman, M.D. 
Mease Hospital Countryside 
3231 McMullen Booth Road 
Stlecy Harbor. FL 34695 

Sttes arc not cou=tivcly n•.imbc:red 
Sitos wen. &hipped drug but did oot enter patients 

Study Site 34: 
Jon Sali.<bwy, M.D. 
2 Kings Highway 
Middletawn, NJ 07748 

Study Site 35: 
Peter J. Costantini, D. 0. 
Jersey Rescan:b Foundmon, Inc. 
1001 Nanb Main Su.ct 
Pleasantville, NJ 08232 

Mario Padilla, M.D. (1255 Hill Rise Circle, Las Cruces, NM 88001) was originally assigned 
sue #29. Or. Padilb did oot enroll any paiienis and Ins site number was reassigned to Dr. 
Ruoff 
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usr OF INVESTIGATORS AND CLINICAL SITF..-S. 

Study Sit< 36: 
Murray Komlu. M.D 
550 Wes! Vista Way 
Suire 402 
Vista, CA 92083 

Study Site 37: 
Doaald B. Campbell, M.D. 
3100 Blue Ridge Road 
5u;tc 300 
Raleigh, NC 27612 

Study Site 3~: 
T1molhy Bruya. M.D. 
lnlaad Empire lnrcrnal Medicwc 
Medical Center Bu1ldwg 
Sou1h 820 McClcll2n 
Sune 306 
Spol<.ar.c, WA ~9204 

Study Site 63: 
Stanley A. Gall, M.D. 
University of Louiwillc 
Dcpanmcnl of Obstetric• and 
Gynecology 
550 South Jackson Strcel 
Louisville, KY 402YL 

Study Site 64: 
Walter E. Stamm, M.D. 
University of Washington 
Harborview Medical Center 
325 Ninth A venue 
Seanle, WA 98104 

Study Site 65: 
Ira W. KJ1mbcrg, M.D. 
Urology Center of Florido 
3201 South West 34th Stree1 
Ocala, FL 32674 

Fosfomyc1n Trome1harr11ne Ovfonurol~..i) 

{} S Cltn1cal Tr1al.J- S1udi' O~"' 

Study Site 71: 
Riciwll L. Swee1, M.D 
Depanmcn1 of Ob/Gyn 
Magee-Women's Hospital 
300 Halkct Street 
Pittsburgh, PA 15213 

Study Site 73: 
Lee A. Fisher, M.D. 
Medical Director 
Palm Beach Center for 
Clinical lnvcsugation 
2669 Forcs1 Hill Boulevard 
Suire 100 
Wc.•t Palm Beach, FL 3340<'> 

Study Site 75: 
Lawrcocc L. Pelle1ier. M.D. 
The University of Kaasas 
School of Medicine - Wichita 
IO I 0 North Kansas 
Wichita, K< 67214 

Study Site 61: Study Site 69: Study Site 76: 
Davd A. Baker. M.D. Eric Wall, M.D. Abdollah lravani, M.D. 
Department OB/GYN D<1Jartment of Family Central Florida Medical Research 
SUNY @ S1o~y Brook Medicine Center 
Health Scicocc Tower-9, Room 080 3181 South West Sam Jacboo 1720 South Orange Avcoue 
S1ooy Brook. NY I 1794 Part Road Suite 40 I 

Portland, OR 97201 Orlando, FL 32806 

Study Site 61: 
Claire Cox, M. D. 
Profe:;ror and Chairman 
D<:parunenl of Urology, 
Uruvcrsity of Tennessee 
956 Court Avenue, Room H216 
Memphis, TN 38163 

Study Site 70: 
John B. Gregorio, M.D. 
Highland Oinic 
1455 E. Ben Kouns Industrial 
Loop 
Shrevepon, LA 71105 

Sites are not oonsccutivclv numter:d 

Study Site 77: 
Suzanne Wcak:lcy, M .D. 
BioLogica Research Group, Inc. 
2700 Osler Boulevard 
Bryan, TX 77802 



.'!DA 50-7 / 7 !01 Fos/omvc1n Frometham1ne (Monurol®J 
ll .\· Cbn1cal Triaif- .\'1udv o~· 

Patient Enrollment by Center 

Thirty centers throughout the United States enrolled a lOtal of 854 patient.>. The table below 
;ummarizes by center, the number of patients in che applicant's modified lnient-to-Treat 
analysis (MIIT). the applican~·s evaluable (EV AL) p;,,aent populatio1. derived from che 
modified ITT, and che medical officer's evaluable population. 

TABLE: Di>rribution of Patient; by Center - ALL Enrolled Patients R=1ving 
· Srudy Medicauon, Number of Patients per Trcaimcnt Group (MON-US-02) 

FT TMPISMX 

Center ALL Enrolled ALL Enrolled 
Number (MITT/EVAUMO) (MITT/EV AUMO) 

21 3o (25n1n4> 30 (25118/21) 

22 28 (20/16/18) 29 (17/13/12) 

23 3 (212/1) J (Iii/I) 

24 I (1/0/1) 2 (1/0/l) 

25 15 (8/5/8) 16 (5/5/5) 

26 14 (12/9/10) 14 ( 10/917) 

27 I (11010) 2 <21010> 

28 35 (24/20/23) 34 (21/21/20) 

29 23 (91717) 22 (9/6/9) 

30 37 (22/14/19) 36 (21/19/16) 

31• 38 (18/4/0) 40 (24/10/0) 

32 I (0) 2 (0) 

33 7 (5/3/5) 8 (7/5/5) 

34 20 (1016/10) 20 (13/10/12) 

15 : : (25n2rJ.5) 30 (IB/17/18) 

36 14 (8/5/4) 12 (9/4/3) 

37 4 (31313) 4 (1/0/0) 

38 8 (6nt6) IO (4/ln) 

61 9 (4/0/4) 8 (2/0/1) 

62 11 (1119/9) 12 (12/8/8) 

63 9 (4/4/4) 9 (4/3/4) 

64 12 (8/8/8) 12 (9/8/9) 

65 17 (15/13/\2) 16 (l l/8/8) 

69 2 1211nl 2 (2/0/7) 

70 15 (9/~/9) 16 (7/517) 

71 3 (11011) 4 (2/0/ I l 

73 4 (3/1/2) 2 (0) 

75 2 (2/212) 2 (1/110) 

76 30 (30/27 /29) 29 (27 /20/24) 

77 3 (l/!/2) 2 (I/Ill) 

Toul Number 30 47~ c2911213n49) 428 (266/103/197) 
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MO Comment: On analysis of the 78 pauents enrolled by Dr. David Ginsberg at Center 31, the 
largest enrollment by any ,me mvest1gator m the study, I noted problems with both the 
m1crobwlof{lc and cl1mcal data recorded The suscept1bi/1ty data from this mvest1gator's 
/abo.ratory followed an unusual pallern, wllh most isolates recorded as "resistant" to one or both 
study drugs. I conferred with the reviewing m1crobwlogist, Mr. Peter Dwnne, whc agreed there 
was a problem The applicant was asked to exp/am the susceptibility data at this center and 
provided tne following mformatwn on June 13, 199 5 .· 

'In February of 1994 it was identified that Dr Ginsberg had a significantly higher rejection 
rate of patients than did the other sites. A series of inve;llgations were undertaken .. 
Ultimately it was determined that there was a systematic error occurring at [his] lab where 
the microbiologist was measuring the radius of the disk instead of the disk diameter. 
Appropriate measures were undertaken to prevent recurrence of the problem. At that time it 
was impossible to go back and retrospectively correct the microbiology in Protocol 02 " 

"We have examined the impact of this error on Protocol 02, with the results listed below 

Enrolled 

cure rat~ (ITT) 

cure rate (evaluable) 

FT 

38 

16/16 (100%) 

4/4 ( 100%) 

TMP/SMX 

40 

17117 (100%) 

8/8 (100%) 

Thus, the impact of the error m zone size 1s m1rumal on the primary efficacy vanables" 

In addll1on, !Jr ~;msherg assessed as climcal failures 4 patients m the FT arm and 2 111 the 
TM!' 'SMX arm What hecame of some of these clm1cal failures 1s no/ always clear, as 
11/ustraled h.1· the following examples 

l'at1em ·ms treated wah a single dose of fosjomycm, subsequently developed 
scvcre(/anl: tenderness and was assessed h.1· the 111ves11gator a_, a treatment failure. Yet, the 
111ve,11gator documents no further treatment given, no post-therapy ant1m1crob1al med1catwn 
prescnhed l,1kew1se, patient tremed wllh 7MP!SMX. was still symptomatic with 
mild frequency and hummg after takmg a week o.f the drug The mve.'//gator commented, 
"f'at;efll dropped from studv because .1ymptoms "orsened, organism resistant to Bactnm." 
!J:erc " no record of other tremment ;.;1ven. of post-therapy an11m1crob1al med1catwn required 

lice auw of concerns about the va/id1/\ and reliahilm· of these dala, I chose not to mclz:de /)1 

( ;1n.\hcr_R's {1.Jl/t'nts 1n '"-~' anal_vs1s 
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The. table below summarizes patient numbers and percentages of populauon total, by treatment 
group, for each of the populations analy:z:ed 

TABLE Distnbuuon of Paucnts (STUDY MON-US-02) 

Allalys1s Group FT 11&/SMX TOTAL 
(Populauon ldcnUficr) N (%of Pop.) N ('I. of Pop.) N ('lo of Pop ) 

Patients Randomiud, Enrolk-d 426 (50) 428 {50) 854(100) 
a"d Treated, Valid for Safcfy 
Allalys1s (ALL) 

Applicant's latent-lo-Treat Group- 291 (52)• 266 (48)• 557 ( 100) 
Valid for Efficacy Analysis (!TI) 

Applicant'• Evaluable Group- Valid 2 !3 (52) 193(48) 406 ( 100) 
for Efficacy Analysis (EV Al) 

Mediclll Oftl.,,r'1 Evaluable 249 (58) 197 (46) 
Populauon (MO) 

% of Pop =Percentage of PopuJauoa N = Number of patients 
• Medical Officer's Commtnl: The app/1canJ calcu/aud the ptrctmages above incorrectly. 
Figures should bt based on the total number of paritnls randofTllztd to each arm: 

291/426 (68%) 266/428 (62%) 

213/426 (50%) 193/428 (45%) 

Applicant's Exclusion':. from !he Modified ITT and Eva.luable Patient Pqpulations 

Thirty-two percent (32%) of the patients randomized and enrolled into the Fr group 
(135/476) and 38% of patients randomiz.ed and enrolled into the TMP/SMX group (1621428) 
>1ere screening failures (i.e., results of a urine culture performed within two days of study 
stan did not document growth of a known uropathogen at 2: iOS cfu/ml). The screen failure 
rate tended to be greater in the TMP/SMX group than in the Fr group (p=0.06). However. 
hoth popu!:i.tions were subjected to the same criteria for defining the screen failure, -:riteria 
that were determined prior to breaking the olind. The difference in screen failure rate wu, 
therefore. not considered to have compromised the analyses of tlle ITI and EV ALU ABLE 
populauons. 

The 291 Ff patients and 266 TMPISMX patients who were not screening failures were 
evaluated as the ITT population. Of those. 733 (213/291) of the Fr patients and 733 
(1931266) of the TMP/SMX pauents were deemed evaluable for efficac)' analysis o.nd 
1denttfied a~ the EVALUABU:: popularwn. 

Not all patients a112.lyzed in the EV ALU ABLE population met all protocol-defined entrance 
cntena 'The EV ALU ABLE subpopulation was cvmprised of those ITT patients who, in the 
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opmwn of the medical monitor, had uncomphcated UT! based on medical and sur61cal 
history, and for whom the mlllally susceptible, UTl-deftrung uropathogen was found to be 

susceptible to both fosfomycin and TMP/SMX. In ac,dit1on, EV ALU ABLE patients were 
required to have taken at lea.st 14 of 20 study medicar.ion tablets. 

Of the 151 patients who were excluded from the eva'uable population, 78 were in the Ff 
group and 73 in the TMP/SMX group Most patienli were excluded because ~usccptibility of 
the infecting uropathogen to both drugs was not esta:ihshed. Fifty-seven patients in the FT 
group and 51 in the TMP/SMX group had pathogen; that were not susceptible to both study 
drugs. 

Of the remaining patients (potentially EVALUABL.:.), 17 lIT patients (9 FT, 8 TMP/SMX) 
were excluded from the EV ALU ABLE population, prior co breaking the blind and after 
review of each patient by the medical m 1nitor, for baseline deviations of protocol entrance 
requirements. Finally, of those still remaining, 2(1 IIT patients (12 FT, 14 TMP/SMX) were 
excluded from the EV ALU ABLE population beca·1se they were not compliant with study 
med1callon (took < 14 tablets). There was no sta1istically significant, between-group 
difference in the number of patients considered EVALUABLE for efficacy analysis 
1.r =O 87) 

Medical Officer's Comment My anufys1s differed from the applicant's and resulted in larger 
numhers in my evaluable pool of pallents for sew ral reasons. 

I I exam med the case record forms, in a b/mded fasluon, of patients excluded from the 
evaluable pool by the medical monttor. If the invesll'lator documented that the patient met 
all inclusion and exclusion cntena, and there was no recent history recorded to ir.dicate that 
the patient was predisposed to a complicate 1 UT! (s1unes, stnctures, polycysllc kidneys, 
neurogentc bladder), then I included such' pallent in my evaluable pool. 

2 If a fosjomycin-treated pallent did not t:ilce the entire course of "dummy" TMPISMX 
tablets, I considered such a patient appropnate in the evaluable population in order to 
capture infonnanon on the efficacy of fos;omycin. 

3 I did not exclude patients l•ecause sen:;l/Jv1ty to both drugs was not meas11red or an 1so/a1e 
was "resistant" or "intermediate" in su::aptibi/1ty to study drug(s). 
a- !i1any 1ffllest1gators followed pat1en ·s with "res1s1an1" isolates un11l the end of the study 

By the lime culture and sens111v1ty 1esu/ts were available, patients were a/ready several 
days beyond single-dose treatment or several days into a 10-day treatment regimen 

h- Res1staT1ce IS usually defined relative to serum. not urme levels. So even levels of 16. 
32, 64, etc, are within the 11nne dr 1g level poss1h1b11es 

<· The NCCLS has found problems ><1th the breakpo1ntsfor fosfomycm The applicant 
presented c/1mcal and m1crohwlog1c data to the NCCU), and due to the cvmmll/ee's 
lack of confidence m the results o,' the quality control strains for //I-vitro tesfmi: the 
NCC!~~ commlllee could reach ni; conc/us10ns regarding the breakpoints The 
app/!cant was w../vned to find a ~,;/ut1on to their in-vitro te~ting problems. 
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Medical Officer's Exclusions from the Evaluable Population 

Reason Fosfomycio TMP/SMX 

Protocol v1olauon 4 6 

Lost to follow-up 11 8 

Adverse Event 3 7 

(~oncomltant 2 
Anttm 1crob1als/other 

lntcrcurrcnt Illness 3 4 

M1Ssing or late 5- 11 day I I 
posnherapy v1s1t 

Dropped d'Je to resistance 5 

Pauent w1thdrev• censer.: 0 2 

Screening failures 115 146 

Dr. Ginsberg/Center 31' 
-Screening Failures 20 16 
-Patients with ;: IO' cfu/ml 18 24 

Total Unevaluable 177 231 

Total Evaluable 249 197 

Total Enrolled 426 428 

1
1)r Gmsberg's en1L-" center 1s cxcludo.1. with the nwnber of pauc.,ts who had ncga;ive cultures or pas1uvc 

cu\rures at entry specLfied 1n the table 
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A total of A total of 854 female patients were enrolled into the MON-US-02 clirucal study 

across 30 centers Four-hundred twenty-six patients (50%) were randomized to the fosfomycm 
(FT) treatment group and 428 patients (50"/o) were randomized to the 
trimethoprim/sulfamethoxazole (TMP/SMX) treatment group 

Patient race and age were recorded as basic demographic data. These parameters and other 
baseline chara~eristics (height, wei~t. birth control method, lITI history, and urogenital 
surgic.al history) were evaluated to determine the similarities and differences between treatment 
groups 

TABLE D•mograpbic Summuy (Race and Ag•) -All Enro/JLd Pa/Una (MON-US-
02) 

Race 

Caucas1'1!l 

lllack 

Hisparuc 

Ag• Rang• (Yun) 

Ag• (Ycan) 

Median 

Mean 

Standard DeVJa~on 

Muumwn 

Maximwn 

FT 
[N~-126) 

No Pts (%) 

361 (85) 

46 ( 11) 

I 5 (4) 

2 (< I) 

2 (< I) 

198(46) 

151(35) 

48 ( 11) 

29 (7) 

32 0 

36 I 

I 5 4 

TMP/SMX 
[N=428] 

No Pts. (%) 

369 (86) 

36 (8) 

9 (2) 

10 (2) 

4 (I) 

204 (48) 

1)6 (32) 

54(13) 

34 (8) 

315 

36 7 

16 4 

Treauncnt 
Grnup Companson 

(p-valuc] 

007 

0 45 

0 59 
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TABLE !l<mogr•pblc Summary (H<1gb1 •nd W<igbl)-Al/. Enro/Jrd (MON-US-
02) 

IT TMP/SMX Treatment 
[N=416\ [N=428j Group Companson 

[p-~alucj 

H<igbl (lncb .. ) 

Median 64 0 64 5 

Mean 64 4 64 5 0 53 

Scanda•d Devlauon 2 7 2 7 

Muumwn 

Maxunwn 

Nwnbcr 421 425 

W<i~bl (Pounds) 

M"'11an I 19 0 138 0 

Mean 146 I 145 I 066 

Standard Dcviauon JS 0 33 7 

Mirumum 

Maxunum 

Number 424 423 

Medical Officer's Q,,,uMnt: For all patients enrolled, the two treatment arms 
were balanced with reg-vd to age, race and weight. For thz derived 
populations, there are minor unbalances noted be/aw, but I do not thmlc the 
differences have any ma1or impact on s:Ucfy results. 

For the applu:ant's modified 17T population, the two !TT treatment groups were 
statistically different (p•O. 03) only with respect to panent race. The largesr 
differena warm blai..ks (FT=J 1%. TMPISMX=8%). Jn both groups. the 
ma1onty of panents were Caucasian (8-1% and 86% m the Ff and TMPISMX 
groups. respectively). With respect to patient age and weight. the two ITT 
treatment_groups were similar. 

For the applicant's EVALUABL.E population. the two tre~nt groups were 
sca11srically different (p = 0. 02) only w11h respect to paliefl/ race. Th.: largesc 
differences were in Caucasians (FT=833. TMPISMX=88%) and blacks 

(Ff= I I 3. TMP!SMX=6%) W11h respect to patient age arul weight. th.: two 

f:VAL 1reatmenl groups were similar The tables are reprodul~d below 
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TABLE Demographk Summary (IU<e and Age) • ITT Pop,. 1Jion (MON-U~2) 

FT TMPISMX Trwmcnt 
[N~291J [N =2661 Grol fi Comparison 

N (") N (ll.) p-value] 

Race 

Cauca.stan ~44 (84) 228 (86) 0.03' 

Black 11 (II I 20 (8) 

Hisparuc 13 (4) 8 (3) 

Asian I (0.3) 9 01 

Other 2 (I) I (0 4) 

Age Range (Y <2rs) 

140 (481 132 '.50) 0.73' 

93 (32) 77 129) 

58 (20) 57 (2 J) 

Age (Yean) 

Median 31.0 31.0 

Mean 36 I 36.4 0.83' 

Sll!ldard Dev1auon I~ c 16.5 

Ml1Wilwn 

Muunwn 

Nwnbcr 291 266 

Fisher's cua iesr 
Clu-squ= uulym 
I ·tC$t 
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TABLE Dcmog.-..phic Summary (R.acr and Age)· APPUCANT'S EVALUABU 
PopulaJUJn (STUDY MON-US--02) 

Ract 

C.auea:iian 

Black 

Other 

Age Range (Years) 

Age (Years) 

Median 

Mean 

S14ndard Dev1auon 

M!Jlirnwn 

Maximum 

Number 

Fisher's cua test 
Clli-squatt analym 
l-t.CSI 

IT 
[N =2131 

N (%) 

177 (83) 

24 (I I) 

9 (4) 

I ( < I) 

2 (11 

101 (47) 

66 (31) 

46 ( 22) 

32.0 

36.5 

16.4 

213 

TMPl3MX 
fl'l=l91J 

N (%) 

170 (88) 

12 (61 

3 (2) 

7 (() 

I ( < ll 

98 (51) 

53 (27) 

42 (Z2) 

30.0 

36.2 

16.8 

~93 

Trutmcot 
Group Compansoo 

[p-valuc} 

0.02' 

0.72' 

O.S5' 
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No statist1ca!ly significant dif.'erences were noted in between treatment group compansons of 
btrth contrul pt act ices 

TABLE Birth Control Metbodolog:y -ALL Enrolled (MON-Us...!2) 

Birth Control ALL 
Metho<h' Enrolled' 

FT TMPISMX T rcatmcnt Group 
[N=426) [N"'428) Comp an son 

[p-value) 

Oral contraceptive: 108(25) 127(30) 0 17 

lntraur1 nnc: device 3 (<I) 2 (<I) 069 

D1'phuizm I 5 (4) 14 (J) 0 85 

Condom 139(33) 129 (JO) 046 

Spcnruc1de IOI (24) 86 (20) 0 22 

Sponge 7 (2) 5 (I) 0.58 

At>suncncc 7 (2) 12 (J) 0.35 

Sw-gicaJly Stcn11zcd 116 (27) 120 (28) 0.82 

Other° 66 (l 5) 60 (14) 0.56 

' Note that pauaits may hAvc UU!Jzcd more than ooc method of buth ccntrol. 
•Other 'llClhods mcludcd: Jelly, coodomslfosru. cootnccptivc foam, and par1ncr 
sunhz.ed 

Medical Officer's Comment: For the derived populations (modified ITT an4 
evaluable), both tre~nJ groups were similar with respect to binh control practices. 
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The ma1orny oi patients m both treatment groups were enrolled within two days :if 

the onset of symptoms of UT!. For the maJonty of patients m both treatment groups, 

thl current UT! was the fim UT! within the twelve month period prior to the study, and 
there was no history of previous urogenital surgery. 

TABLE un and Uror,enital Surgical History - ALL Enrolkd 
(MON-US-02) 

. IT 
[N=426) 
N(%) 

Number of Day• Symptomatic' 

0 57(13) 

172 (40) 

2 !JI (31) 

d 66 (I 5) 

LTls in Previou! 12 Months' 

0 298 (70) 

76 ( 18) 

2 44 (I 0) 

;3 8 (2\ 

Prniou1 Surgery 

None or Missmg 381 (P.9) 

I year pnor 2 (<I) 

2 years prior 2 (<I) 

> 2 year.; pnor 41 (10) 

() Percentage 

TMPISMX 
[N=428] 
N (%) 

61 (14) 

I 56 (36) 

140 (33) 

71 ( 17) 

291 (68) 

79 ( 18) 

46 (I I) 

12 (3) 

376 (88) 

5 (I) 

6 (I) 

41 (10) 

Cross-Rcfen:ncc: Raw Data Ltsungs 1 and 3 
'Dose dale IIllIIW symptom Qnsd date 
"Not mcluding cum:nt un 

Treatment 

Group Co'Ilpanson 
[p-value] 

0 71 

0 81 

0.35 

Medical Officer's Comment: The treatment arms are balanced for a/I oatients enrolled 
wllh respect to U77 sympto:n duration, ltumber of U77s in the preceding year. and prior 
urogemta! surgery. This holds tr.1e for the derived patient populations (modified in· and 
evaluable) as well 
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Microbioloeic Efficacy Results 

Time Frame: 5-/ J Days Post-therapy 
Analysis: Applicant's Modified Inurit-trr 1 rear 

FoJ/O"l'J,'Ctn Trome1ham1ne (Afonurol~, 

L1 S CJi,11cal Tna/J- Stuffi.· O~' 

Among patients in the ITT population, 893 (2461276) of Fr patients and 983 
(2071211) of TMPISMX patients' were d~termined to have a bacteriological cure 
within the Pri.'Tlary Evaluati0n Window. The ninety-five percent one-side.d confidence 
interval for the difference in the cure rates was 12.4 % . Eleven percent (30/276) of 
FT patients and 2 3 ( 4121 l) of TMP/SMX patients in the lTT population were 
determined to have a bacteriological failure of therapy (p<0.01). 

TABLE Applicant's Boc1eriolog1caJ Evaluauoa in the Primary Asses,meac Wmdow 
. ITT Popu!atioo (STUDY MON-US-02) 

FT TMP/SMX Treatment 
N(3) N(3) Gro11p CoLnpanson 

[p-valueJ 

CURE' 246' (89) 207 (98) 

FAILURF 30 (\\) 4 (2) < 0.01 

NO EVALUATION 15' 55' 

See APPENDIX 10 for the llSl of patients for whom llacteriologic.U cvaluauon could 001 be 
made. MO Comnunt. Thu IS simply a lw of palitru nu.mbtrs without rw.sons for "no 
rvaluaJion •. 

953 one-sided coafidcnc;,, lllterval for the urpcr bound on difference in cure rates: 12.43. 
• lnclus1ve of one pauent with £. coli type different from that at baseline. 

Not included w Total or Pcrc;,,niage caJc•tlaic n. 

Medical Officer's Comment: The confiiena inJervaL calculation done by :lie 
applicant above should be two-sided, nor u.rie. For the figures given by the applicanr, 
the two-sided 95% confidence inrerval is (-0. l'I, -0.044). 

In the applicaJU's modified inrent-to-rreaJ analysis (wliich already excludes patienJs 
without a positive urine culture of J(f cfulmL). rhtrt' should not be a "no e11aluation" 
ca!egory. Ir appears the appliClllll assessed patients 1,.,jth "no e11aluation • if patienrs 
were not seen in rhe "primary assessment window', 1Jay 5-11 post-therapy for each 
drug (visit 2 for FT. Yisit 3 for TMP-SMX. respectively). As one wo11ld expect, 
patienrs who are failures, n:perience adverse e11ents, get an intercu"eru illness. etc, 
often present at unscheduled Yisits. Of the 15 'no e11aluarion •FT-treated patienJs, 8 
were assessed by investigarors as having failed fosfomycin therapy and were given 
additional antimicrobials. They failed prior to or just after the 5-11 day "primary 
assess~nt window". Of the 8 failures. 4 had proven bacteriologic persistence. I 
patient started her<elf on another anJilioric before a urine culture could be taken 
(presumed persist• ice). I pa11erU ·s culture was discarded in e"or (presumed 
perswence). l1Jld 2 paJie.~:s hail new infections If one tu.. is the 6 patierus 'Vith 
bactenologic persisrence 10 the 30 failures above, the 95 3 confidence rnrerva/ is 
1-0. 16. -0. 06). showtn!( rnfenonry 

r-or 15 FT pa11enl5 and 55 TMPISMX pa11enl5. accordwg to the applicant. bactenolog1caJ 
evaluauon was not ava.ilable. and lhesc pat1cn1-; were e~cluded from this analysis. 
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Of the 55 TMPISMX. parzenJs. 9 were assessed fry invemgarors as treatmell/ failures based on 
c/:nical symptom> and re-treared with ant1bioti,~s. Of the.le 9 patients. all had negative urine 
cultures at the time of clinical failure. I have listed all the applicanJ 's "no evaluation" 
patients below. with commenJs and need for additional anJimicrobials. 

!'-!o eva1uauon· FT patients~ applicant's moddi.cd rn analysis a~-ovc, wtti1 mvcst!ga1ors' and MIJ comments 

FT ·PatientJ 

IMP-SMX 
Patient.J 

lnve1tizator'1 CommeotJ 
disconunucdlintcrcum:nt illness 
lost to ti'u unul day 27; recurrence 
trcatmall fa.tlure 
recurrence; ad= experience 
non-compl1ancc 
lost to fi.. 
adverse expenencdr ash 
treatment failure 
treatment failure/no culture done 
treatment failure/no culture done 
severe frcqucncyldySWlalburrung 
adverse expcnencclvomJUng 
treatment failure 
treatment failure 
adverse event 

Lost to follow-up 
dropped study day 7 due to resistance 
Tmp/smx shows rcsisunoe 

adverse evcnVpoS3iblc allergy 
(DODC) 

Additional 
~atibiotics 

N 
y 
y 
y 
N 
N 
N 
? 

y 
y 
y 
N 
y 
y 
N 

removed from study early due to resistance 

Wlthdrew comcnt 

N 
N 
y 
y 
N 
y 
N 
y (nooe) 

(DODC) 
(ooocl 
(oonc) 
(oooc) 
Advasc expcncncc 
Removed from study 
Removed from study 
( noue) 
(none) 
(none) 
Lost to follow-up 
(none) 
(none) 

(none) 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

MO F.valuatioa/Commeats 
nolintercum:nt illness 
ootnew mfocllon 
ycslbact pcmstlclin fail 
yes/new mfoction/chn fail 
no/lost to ti'u 
lost tofu 
noJpaUent not followed 
ycs/bact end/clw fa.ti 
ycs/bact ppcrnst/clin fail 
ycslbact ppcrslst/chn fail 
yes/bact pcrsistlchn fail 
noladversc cxpcnence 
yes/bact pcrsistlclm fail 
yeslbact pcrsistlclm fail 
na/advene cxpcnence 

no/lost to £lu 
nolstai.le culture. no symptoms on study day 7 
oolcb upped study day 2 due to n:sistana: 
oolstcrilc culture, no un symptoms on study day 4 
yeslbact cndication. clinical cure 
no/dropped study day 4 due to resistance 
oolstcrile culture study day 9 
y='bact end study day 13, new infoctioo study day 25 
yeslbact cndicatian with clinical relapse study day 4 l 
ooloutsidc 5-11 day wmdow/lilderiologic cnd.icaUonlcure 
ooloutsidc 5-1 I day wmdowlbact<:riologic cradicauon/cure 
ooloutsidc 5-11 day windowlblderioloinc cradicauon/cure 
oolsterile culture, oo utJ symplolIIS study day S 
ooJmisrcod entry urmc culture as srrccn failure/dropped 
nolmis:-....a.d en~y unne cuirurc as screen feilurcidropped 
ycs/bact crod/clm cure study day I I 
noJno test of cure culture 
no/outside 5-11 day wtndowlbactenologic erad1car1on!cw-~ 
no/lost to £lu 
no/outside 5-1 I day wmCow/bactcnologic eradicauon/cwc 
noloulsldc 5-11 day WUldowlbactenologic cradicauonlcwe 
noloulsldc S-11 day WUl<!owlbactcriologic erad1c•Uonlcurc 
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TMP-SIVIX Additional 

E•ti.cnts (cont )lnve.stig,•t<'r'1 Comments Antibiotic1 

1 roatmcnt f&Jlure Y 
Treatment failure 7 
adverse C"CpCflCtlc-c N 
non-cornphanc< with scheduled vtsJts N 
lost to flu N 
Treatment failure Y 
Lest to follow-up N 
lab error N 
non-comphan<X with scheduled vtSlts N 
T rcatment failure Y 
(none) N 
Treatment failure Y 

l reatmet"t fatlurc N 
lost to flu N 
.'.~dvcrsc: cxpenencc N 
Resistant orgarusm y 
(none) N 
Pauent orgarusm res1stA.nt N 

Non-<:<>mplian<X after J days N 
treatment fi.ilure y 
lnlcrcurrt:nt medical i · nes."i N 
(none) N 
Adverse expcn= y 
Adverse expcnence y 

Adverse expcnencc N 
T reatmcnt failure y 
adverse expcncnoc y 
losl to foUow-ur N 
Treatment failure y 
(none) N 
Advcnc expern:ncc N 
Lost to follow-up N 
ln=t medical illness N 

Fosfomvc1n T rome1ham.tne (}vfonurol<F , 

[ r S Ci1n1cal Tna/.!- ~\1udv (}_' 

MO F..v~\uationJComments 

yes/bact crad study day 22 with rccunence study d,y 29 
yes/bact erad. cllDlcal failure 
nolbact 1~ adicatJon.. co ull. symptoms study ctay 6 
no/lost to follvw~up 
no/lost to flu 
yes/bact erad. cl1D1cal failure 
no/lost to flu 
no/S-11 day post therapy culture not doneichn cure 
no/missed 5-1 I day post therapy vtstt 
yesl'oact crad, clw failure 
yesfoact crad/chn cure S!'Jdy day l l 
yeslbact cradlclm cure 12 dajs post therapy/later chn 

yesJbact crad1ca1..1on. clu\ failure 
no/lost to follow-up 
no/stcrtle culture. no uu symptoras when disconunued 
no/ bact crad study day 4/droppcd due to res1stAllcc 
no/outside 5- l l day Window/bactenologic cradtcaUon/cure 
no/stenle culture, no uu symptoms/dropped due to 

no/stenle culture stuay day 6 
no/pt removed from study at bcr request on study day 2 
oaf mtcrcurrcnt medical illness 
no/test of cure culture not done/elm cure 
no/adver.ic event study day 2 
no/adv= event study day J 
noiadv= event study day 3 
yeslbact cradtcauon/clin failure 3 days post therapy 
no/adv= event 
no/lost to flu 
yes/bact cnd/clin cure stUdy day 12 with clin relapse sd34 
no/no test of cure unnc cultur.: 
noladYCl'SC event 
lost to flu 
inten:urrcnl medical illuess 
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Mirrobiolo~ffica~Lfurulti (continued) 

Time Frame: 
Analysis: 

5-11 Days Post-therapy 
Applicant's Evaluable PopulaJion 

Fosfomyc1n T romttham1nt fMonuro/®J 
US Clm1cal Tnals- Study 0.' 

TABLE Applicanl's Bao!eriological Evaluation in the Primary A.sessmenl Window -
Evaluable Population (STUDY MON-US-02) 

CURE' 

FAILURE 

NO EVALUATION 

FT TMPiSMX 
N(%) N(%) 

187' (90) 

21 (10) 

5' 

166 (98) 

3 (2) 

24' 

Treatmem 
Group Compansoll 

[p-value) 

<0.01 

Sec APPENDIX 10 for the list of patients for wbom the bacteriolog1cal evaliwioa coul~ "01 
be made 

95 % one-sided confidence interval for tbe upper bound on the difference in the cure r;ites: 
12.23. 
lnclus1·.c of one pa11en1 with £. coli type different from thal at baseline. 
Nol included tn Total or Percentage calculation. 

Cro"-Refereace: APPENDICES 11 and 24. 

MO Comlnl!nl: The "no evaluation" patients above are a subset of those in the previously 
described modified /IT analysis. For fosjomycin, tht patient numbers are 

Two of the 5 FT-treated patients 
rn the "no evaluation" category were investigator- and MO -assessed clinical failures with 
bacteriologic perststence. Of the 24 ercluded 71vfP-SMXpatients, 3 were investigator- and 
MO-assessed climcal failures . all with 
bactenologrc eradication The two-SJcfed 95% confidew~ interval ba;;ed on the dJ!ference 
m successful outcome 1s f-() 143, .. Q. 037), showing inferiority. 
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Microbiologic Efficacy Resul!t (continued) 

Time Fr.• me: 5-11 Days Post-therapy 
Analysis: Medicul Officer's El'a/uable Population 

Outcome Fosfomycin TMP-.~MX 

N (%) N (%) 

Eradication3 104 (82) 190 (96) 

Persistence' 37'(15) 3 (2) 

New infection 8 (3) 4 (2) 

Total 249 197 

MO "Collapsed" Efficacy 5-11 Days Post-Therapy 

Outcome Fosfomycin TMP-SMX 

Eradication 212(85) 194 (98) CL,, (-0.18, -0.08), 
showing inferiority 

Persistence 37 (IS) 3 (2) 

Includes S FT-patJenL' with isolates resistant to FT (rone diameter <16 nun) and 9 FT-patJenL• with 
""1SIUV\ly not tested ln the TMP-SMX-orm. 7 pauents had 1sola1cs resistant to TMP-SMX. 6 patients. 
not mea5urcd 

Includes 4 l-:-i--pallents with isolates of 1ntermed1ate susceptibility (zone size 12-1 S mn1), l FT-pattt'.nt 

withe. resistant t5'"llate (zone diameter< 12). and I FT-pal.lent Wlth scnstliVlty not tested Ln the Ti· '.P­
SMX arm, : patient had an isolate resistant to TMP-SMX 

Includes 2 out of 37 Fl ·patients "1th prerumCC. pcrs1stenc.(! (1 e, chrucal f&llures at end of therapy, but 
the reqwred unne culture was not performed) 
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Microbiologic Efficacy Results (continued) 

117 fOJ/omyc1r. Trom~1ham1ne (Monurol~) 
ll S Chrucal Tria/J- Studi· 02 

MO Comment: Given the double-blinded nntu,·e of the tnai design, patrents returning fvr the 5-9 
post-treatment assessment were represented by vrl'I/ 2 for josfomycm pat:ent:; and v1s11 3 fi>r FA11'­
SM)( pauents Vrnt 3 (study days 15-21. 1.e. 5-11 davs after the longer course, 7MP!SivfX; 
perm111ed nn assessment of 1mmment recurrences m the fusfomycm group. lt 1s of interest to note 
that :he !DSA Gu1delmesjor Urinary Tract lnfect.10ns (CID 1992;/5 December) recommends. 
"When short courses of therapy are compared wllh longer courses, fol/aw-up for both rourses 
should be done 5--9 -Jays after completion of the longer course. " These data are tabulated below 

Time Frame: 
Analysis: 

5-11 Days after the Longer Course 
Medical Officer's Evaluable Population 

Outcome 

(~rad1cauon 

Ne'>"· 1nfecuon 

Pe. s1stence (earned for FT) 

New 1nfo.:tion (earned f()r FT' 

Total 

MO "Collapsed" Efficacy 

Outcome 

1:rad1cattnn 

f't_'T"t-.;\enct_· 

Fosfomycin 
N ("/.•) 

19006) 

I I (4) 

1 (I ) 

37 (IS) 

8 (3) 

249 

TMP-SMX 
N (%) 

190:96) 

1 (2) 

4 (2) 

J 97 

5-11 Days after the Longer Course 

Fosfomycin TMP-SMX 

201 (81) 194 (98) 

(2) 
----------·---------------

c1., (-On. -o 11). 
showing mfenority 

Al! l I fosfomVCLn-treated p8.llenls with early hactenolog1c recurrence had onginal uropatho~~cns 
sensJIJVC to fosfornvc1n (10 f r-ofi and I Proteus m1rab1hs) 
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Time Frame: 4-6 Wuks Post-therapy 
Analyus: Medical Officer's EvaiuaJ.le PopulaJion 

OutcomP. 

Erad1cat1on 

Late Recurrence 

New 1nfecuon 

Clin Fadur., End of Tllerapy 

Early Recurrence (car11ed forward) 

Pemstence (cacned forward) 

?-1ew 1nfec:tiun (earned forwMd) 

Toul 

MO "Collapsed" Efficacy 

Outcome 

End.tcauoo' 

Pernstcncc 

fosfomycio TMP-SMX 
N (%) N (%) 

·159(64) 

27 ( 11) 

2 (I) 

2 (I) 

11 (4) 

37 (15) 

11 (4) 

249 

165 (84) 

14 (7) 

7 (4) 

4 (2) 

3 (<2} 

4 (2) 

197 

4-6 Weeks Post-therapy 

Fosfomycio TMP-SMX 

174 (70) 180(91) 

7S (30) 17 (9) 

1
1nclude.; all y&lu:nts for whom the "ngm&I palhog<.n was c-rod.tcated 

Fo.r/OlhYCtn Trom~tham1ne (Monurol~J 
US Cbnical T nals- Stud\' O_' 

c~ (-0.2&. -0.14). 
showing inferiority 
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Mic1Jtl!~9!_Q_~is Efficacy Result~ (continued) 

Time Frame: 4-6 Weeks Post-therapy 
Analysis: ApplicanJ'~ Modified Jntent--tv-1r.eat Popullllion 

TABLE 4.40 Bacteriological Eval\Ulion.s of Supc:nufcoion. RtcllfTCtlCC and New lnlec11on - ITI 
Popul•tioo (STUDY MON-US-02) 

Sup<tinf<:ction 

NO 

YES 

NO SAMPLE/NOT EVALUABLE' 

Rtcurttnce 

NO 

YES 

NO SAMPLE/NOT EVALUABLE' 

New Infection 

NO 

YES 

NOSAMPLE/NOTEVALUABLJ:' 

f T 
N(,_) 

!N =291] 

NIA' 

NIA 

291 

209 (89) 

2~c {11) 

57' 

~67 (93) 

20 (7) 

4 

TMP/SMX Treatment 
N(,;,) Grou& Compmson 

IN =2661 p-vlluej 

238 (99.6) 

1 (0.4) 

27 

190 (94) 0.09 

12' (b) 

64' 

233 (95) 0.47 

13 (5) 

20 

See APPENDIX JO for lis! of patiClll.S for wbom ba:teliologtcal evaluation CIOU!d aot be made. 
Patients in the FT group m;:eivcd only a single dose or octive therapy; therefore, no Fi patients 
could rooet the defioilioo of superiofeaion. 
Four (4) of lhcsc pu;cms had e. coli type diffctait from lb.II 1t baselillc. 
Tb= (3) of these pmen1$ II.ad E. a>li type different from clul .11 b&<dine. 
Inclusive or 12 fT paticms who were baaeriological a.ires, but bad ao final baderiologiu >UU:Omc; 
therefore, l'tCWTellOe could DOI be auetsed. 
lncldSivc of five TMi'/SMX potiCllll who were ba:leriological ewes, but bad no final l>adcriological 
outcome; therefore. f'CO.l.fTQ)Ce could oot be as1 essed. 

NIA. No1 Applic.abk 

Medical Officer's Comment: Failures at the eculy follaw-up tut! not carried forward. In the 
app/i,--ant's modified mtenHo-treat ty{H! of analysis nbove. a "no sample/not evaluable" category 1~ 
od<.i Appendix JO simp(v lists patient ID numbers. not specific reasons why these patients we mo 
";-10 .<;ample/no evaluanon" cntegory. In my review of the data. this "no sample" group mclu4es 
pariems who presented outside p1 oscnbed follow-up windows (such as mvesngator-a.ssessed 
ja1 lures or recu"ences. pallents with adverse events or mtercurrent Illnesses, etc.) as well as 
pallent.> ,-,,ho were lost to follow-up. When patients were treatment failures or recurrences. I have 
brauiht them back into my analysis. If patients d-opped out of the study early for rea~ons other 
than treatmrnt_fa1Jure (advene event. f'<J//ent request, lost to follow-up, etc-) then! did not include 
such patients m my analysis 
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Microbioloeic Efficacy Results (continued) 

Time Frame: 4-6 Weeks Post-therapy 
Analysis: Applicant's Eva/uab/I! Population 

TABLE: ~nological Eval~uons of Supcrinfection, Recurrence and New lnfccuoa . 
EVALUABLE Population (STUDY MON-US-02) 

Superiofcctioo 

NO 

YES 

NO SAMPLE/NOT EVALUABLE' 

NO 

YES 

NO SAMPLE/NOT EVALUABLE' 

New Infection 

NO 

YES 

NOSAMPLE/NOTF.VALUABLP 

FT 
N(%) 

[N=213] 

NIA' 

NIA 

213 

164 (90) 

18' (10) 

31' 

194 (93) 

14 (7) 

5 

TMP/SMX 
N(%) 

[N=l93] 

182 (99.5) 

I (0.~) 

10 

155 (94) 

10'(6) 

281 

177 (94) 

12 (6) 

4 

1·rcatmcn1 
Group Companson 

[p-valueJ 

0.24 

1.00 

Sec APPENDIX 11 for list of patients for whom baacriological evahw.ion could 001 be made. 
Pa!icms in the FT group received oruy a single dose of active therapy; thcrctorc, no FT pauents 
ar.i.ld meet the definition of supc:rinfection. 
Four of these patients bad £. coli different from llw II baseline. 
ThRe of these patiClllS bad £. coli different from thl1 II baseline. 
Inclusive of five FT patients who were baacriolog•cal c:urcs, but bad oo final bacteriolog1cal 
outcome; therefore, recum:nce could not be .,.,.....,, . 
Inclusive of one TMP/SMX paucnt who wu a bacteriological cure, but bad no final 
bacteriological outromc; thercforc, rccurrcnce could DOI be usr.s..cd. 
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The table below presents the applicant's bacteriological cure rates at end of treaunent (5-11 
davs post-therapy), by isolated baseline pathogen, for the modified llT population. 

TABLE: Applicant's 1UC1enolog1c.a1 Cure r..1!e in the Pnm.ary Assessmcn1 
Window by Pathogen - 11T Populallon (STUDY MON-US-02) 

FT TMP/SMX 
Pathogens No Cures ff ol.ll ( ~) No. euresrrow < ~ l 

Enltrobaatr I/I (IOO) 2n (IOOJ 

Enltrobaatr atrogtn~ 2/3 (67) 212 (100) 

Enurobaatr cloaca• 2i2 ( 100) Iii (100) 

Elt1crococcus 5i6 (83) I i2 (50} 

EnrtrococCIL! fatCtJlls 3/3 (100) 212(100) 

Bchmchia coli 2111234 (90) 183/187 (98) 

Kltbs1tlla li3 (33) Iii (100) 

Kltbs1tlla pneumonwt 7110 (70) 5i5 ( 100) 

Pr~ttu.s m.irabilis 13113 (100) 1n (100) 

PuudomoNJ.J OiO ( ) Iii (100) 

PuudomoNJ.J aerug1nosa OiO (-) Iii (100) 

StaplrylococCJLJ :;aproplryncu.s 3i4 (75) 616 (100) 

StrqitococCJLr Group D in (100) 2i2 (100) 

NIN~ Number of patients .,ith curc/toLll ocmbcr of parients with parbogen 
Cross-Reference· APPENDIX 24. 
Note: More tb&n one parbogen may have bcerr i50la1ed from one pa11ent. Therefore, 
the ou:nbcr of palbogens may exceed the number of pa:ients. 
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The tahle below ;iresents the applicant's bactenclog1ca1 cure rates at end of treatment (5-11 
days post-therapy), by 1;,olated baseline pathogen, for the applicant's evaluable oopulat1on 

TABLE Ap.nlicant'.~ fi1ctmnlopcal ('u:re Rat~ UJ th~ P1unary A.'-·~"-mezll lJ'u::do ..... 
by Polhogcn - EVALUABLE Popuhuon - (S11JDY MON-US-02) 

Fi TMP/SMX 
Pathogc:ru No CurcsiT ol&l (%) No Curcs/T ouJ (Vo) 

f.'n1trobac1tr 0.1) (-) I/I (100) 

f_"nttrobacltr atroKt1.~s 0.1) (·) Iii (100) 

Enrtrobacltr c/oacat 2fl (100) 01() (·) 

f.."n1trococcMJ 4i4(100) Oil (0) 

Ent~rococcuJ fatcalu 2f2 (100) 2n (IOO) 

£.Jchtnchia coll 163il82 (90) I 56il 59 (98) 

_!. • .'ltb11tila Oil (0) Iii ( 100) 

J.:teb11l'/Ja pn'!umon1at 6f7 (86) 313 (I 00) 

Pro1tus m1rabdu 919(100) 313(100) 

P1tudomonas at"'g1nnsa 0/0 (·) Iii (!OOl 

S1aplrylococcw saproplryt1cus 213 (67) )/3(100) 

Strtptococcw Group D Iii ( 100) 212(100) 

N/N=Numbcr of paucnts W1lh CW'C/loW number of paucnts with pathogen 
Cross-Rcfen:ncc APPENDIX 24 
Note More !ban one pathogen moy have ba:c 1JOlated from~ palJcnl Therefore. the 
mwiber of patbog<ru moy exceed the number of pallcnts 
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T AHLE 1'ffl'dical Officer's BarAer•ologic Eu11:1Jconon Rot• •t ~-1 I doy Pou 
Treatment \l.'lllJow by Palboga. (5Tu1JY MON-US-02) 

FT TMPISMX 
Pathogens No Endicotodffot.o.I (%) No End:cotodff ot.o.I (%) 

Enttrobacltr Ml(·) 212(100) 

En:trobacttr atrogtnts 2fJ (C> 7) 212 ( 100) 

t:nttrobacttr cloacat in (100) Ml(·) 

Enttrococcus 516 (83) 212(100) 

Enttrococcus fatcalu 414 (100) 1./4 ( 100) 

Eschtncl11a coll 179f2C7 (116) 1711174 (98) 

Kl•bm/la 111 \33) Ill (100) 

Kitbs1tlla p'1.!Umoruat 518 (63) 515 (100) 

Prottus m1rab1hs 12112 (100) 818 ( 100) 

PJtudomonas atrug1n0Ja Ml(·) 111 

S1aph)1/ococcMJ saprophyt1cw 316 (50) 818(100) 

Srnptocaccvs Group D 212(100) 1/1 (100) 

Total bolateo 215/253 (IS} 2051208 (99) 

Cl., (--0.19, --0.09) 1bowlac lnteriortty 

Medical Officer's Conurwtt: The overwhelming 11UlJOnty of patients in both treatment arms had 
E. coli isolated as the uropathogen. The 95% confidence interval between the difference in 
successful outcomes overall is (--0.19, --0.09). 
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T /'.BLE Medical Officer's <lactcnologic 2radicauon Rate at Study D•~ IS-21 -
(5-11 ct.ys after the longM" course. TMP-SMX) by Pathogen. (MON-US-02) 

•r TMPISMX 
Pathogens No Eradicatod/T otal (%) No. Eradicatcd/T otal (%) 

En1erobacttr O~(-) 212 (100) 

Enterobacttr atrc:.gtnt.l 213 (67) 212 (100) 

Enterobacttr c1.'oacat 212 (100) o~ (-l 

En1erococcus 516 (83) 212 (100~ 

Enterococcw fae:aiu 4/4 (100) 4/4 (100) 

fuchtn'chia coli 169/207 (%2) 171/174 (98) 

Klebsiel/a 1/3(33) Iii (100) 

Kleb.!ttlla pneumonlae 5/8 (63) S/5(100) 

Proteus mrrabtlu 11/12(92) 8/8(100) 

Pseudomonz aerug1nosa o~ (·) 1/1 

Sraphylococcu.r sapropfryt1cus 3/6 (50) 818 (100) 

Strtptococcus Group D 212 (100) 1/1 (100) 

Toi.I bolates 20412."3 (80) 20S/208 (99) 

ci., (--0.?5, --0.14), 1bowlnc Inferiority 
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TABLE Medical Officer's Bactenologic Eradication Rate at 
4 6 Weeks Pos!-Treatment by P"11ogen - (STIJDY MON-US-02) 

IT TMP/SMX 
Pathogens No Eradicatedffo•aJ (%) No Eracticattxl!fotaJ (%) 

E:nterobacter 0/0 (-) 212 (100) 

r~nlc:robacter aerogent.1' 2/i (67) 212 (100) 

Enterobacter cloacae 212 (JOG) 0/0 (-) 

Ent.?rococcu5 4/6 (67) 212 (JOO) 

Enterococcus faecalu 4/4 (100) 4/4 (100) 

Eschmchia colt 1451207 (70) 1.57/174 (90) 

KlebJ1ella 113(33) 111 (100) 

KlebJte/Ja pneumon:ae 418 (50) 515 (100) 

Proteus m1rah1lH 11112(92) 818(100) 

Plt:udomona.s aerugrnosa ')/O (-) 111 

S1aphvlococcu.s saprvphyt1cus 3/6 (50) 818 ( 100) 

Streplococcu.s Group() 212(100) Iii (IOOJ 

Total isolate' 178/253 (700/o) 1901208 (91 o;,) 

Ct., I -0.28, --0.14), 1howin~ inferiority 

----------------
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Clinical Efficacy Results 

Time Frame: 5-11 Days Post-Therapy 
Analysis: ApplicanJ's Intent-to-Treat Population 

F0Jjomyc1n Tro"1etham1ne fMonuro/®) 
(/ S Ciin1ca/ Tnal<- S1ud-.· O.' 

TABLE: Applicant's Chnocal Evzlualion in Pnmary Assessment Windows - ITT 
Population (STUDY MON-US-O"ll 

Chrucal Outcome 

Cure' 

lmprovemenl 

Failure 

No Evaluatloab 

FT 
N(%) 

205 (77) 

57 (22) 

3 (I) 

26 

TMP!SMX Treatment 
fl:(%) r.roup Comparison 

(p-valneJ 

195 (93) <0.01 

14 (7) 

0 (-) 

57 

95 % one-sided confideacc interval for the upper bot;.11d on the wffercncc in the cure rates: 
21.0% 
~ APPENDIX t2 for a hst c! P"ticnts for whom a clinical evahwicn could not be made. 

Mtdical Off&«r'1 Commaat: Tht 26 "no evaluauon" patients tltaltd with FT wrr actually i"'1'estigator-a.sstsstd 
c/1mcal fai/ur<: in I 3126 (50%) of ca.J<S by the 5-11 day p1n·•-1he. npy window. Of the 57 TMPISMX pa11en1J wt/haul 
,,,a/uallon, 915 7 (16%) ,.,,,.. 11fW•llgator a.sse.ued clin1cal fa1/ur<3 ~Y tlu! 5-1 I day po31-thernpy window. I haw Juud 
below trrvtst1ga1or a.sse::smtnl3 for thtst appbcanl "no evaluation• paiitnlS: 

Rs Investt1ator'1 A11a1ment P•t!eal Coant 

Ft Adllel'X Expcncnoe 4 
Ft lntawrn:nt Medi~.al llln 2 
Ft Lo-.:t to Follow-Up 2 
Ft Non-Cornphanoe I 
Ft Other ,ad= Expcncnoe C&n1 Keep Med I 
Ft Otha-: Rcmo""'1 from Study 
Ft Otha-: RMistant 0rgamsm 
Ft Otha: RCS15lant to Monunl 
l't T re&IIDClt F ailurc 13 

Tmp/Smx [flu VJ.Sit fell OO!Slde 5-11 days post-Rx. all cu=] 16 
Tmp/Smx Adver.ic Expcnax:c 9 
Tmp/Smx lntm:urrcnt Medical Din 2 
Tmp/Smx lnterc-urrmt Medical Illn l 
Tmp!Smx Loil to Follow-Up 7 
Tmp/Smx Noo-Compuancr ) 

Tmp/Srnx Other Pt.org res Bactrun l 
TmpiSmx Other Removed from Study 2 
Tmp/Smx Other Resistant Orgarusm I 
Trnp/Smx Other Stt Comment 
Tmp/Smx Other Withdrew Consent 
lmp/Smx Screening F allure 
Tmp/Smx T rcatment F BJ!urc 9 
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Clinical Efficacy Results (continued) 

Time Frame: 
Analysis: 

TABLE 

Cure' 

Fa.Jlure 

5-ll Days Post-Therapy 
Applicant's Evaluable Population 

Applicant's Clinical Evaluauon ID Prunary Assessment Window - EVALUABLE 
Populauon (STUDY MON-US-02) 

FT TMP/SMX Trcaunent 
N(%) N(%) Group Companson 

[p-valueJ 

I 56 (76) 158 (93) <0.01 

48 (24) I I (7) 

No Evaluauon• 9 24 

95% one-sided confidcnoc mtcrvai for the upper bowld oo the ddfcrcncc m the cure rates 22 9% 
Sec APPENDIX 13 for a llst of paucnts for whom a clinical evaluallon could not be made 

Note that paucnlS m lhe EV ALU ABLE popul•llon who were cluucally "unproved" were considered 10 be 
cluucal failures ID lhts analyru 

Medical Officer's Comment: I h- /,,ltd below inwm1gator a.u<umenLJ at 5-11 days post-therapy for the 
applicant's '"no O'alua/lon" pallenl.S. fOr the 9 .CT pat1enls with '"no evaluation", 6/~ (01%) we~ tnatmenl 
failures For TMP-SMX, 2/24 (8%) .,.,.. tr<atm<ntfailuru. 

Rx 

Ft 
Ft 
Ft 

Tmp/Smx 
Tmp/Smx 

Tmp/S= 
Tmp/Smx 
1mp!Smx 
Tmp/Smv 

Investigator's Ass nent 

Lost to Follow-Up 
Noo-Comphnoc 
T rcattncn! F atlurc 

[flu VIS!t ootsidc 5-1 I day. post-Rx; all = o I 
lntcrcurrcnt Mcclical llln 
Lost •o Follow-Up 
Noo -Comptianoc 
Other Withdrew Coosc:ll 
T rc&lmcnt F atlurc 

Patient Count 
2 
I 
6 

16 
I 
l 
I 
I 
2 
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Clinical Efficacy Results \continued) 
Time Frame: 5-11 Days Post-Therapy 
Analysis: Medical Officer's Evaluable Population 

Fo1fomycic TMP-SMX 

Outcome N(%) N(%) 

Cure 199 (80) 186 (94) 

Failure so (20) \ I ( 6) 

Total 249 197 

Fo$fom_vc1n T rom~1ham1ne (Monuro/r,..') 
lIS C'brucal Tr1a/s- Studv O~ 

c1., c-0.20. -o.osi 
showing inferiority 

Day 15-21 of Study (5-11 Days after the Longer Course, TMP-SMX) 

<>utcome 

Cure 

Early Relapse 

Failure (earned for FT) 

Total 

Fosfomycin 
N (%) 

189 (76) 

I 0 (4) 

so (20) 

249 

TMP-SMX 
N (%) 

186 (94) 

11 (6) 

197 

4-6 Weeks Post-Treatment 
Fosfomycin TMP-SM). 

Outcome N (%) N(%) 

Cure \64 (66) 173 (88) 

Relapse 16 (6) 11 (6) 

l I nassecsabl.' 9 ( l) 2 i I I 
----

Sub-tocal 'gt~ 1&6 

l·.arly Relapse teamed forward) \0 (4) 

f·ailure (carried forward) 50 (20) I I (I• I 

l or al 249 197 

c1., (-o.2s. -0.11 l 
sho.-ting inferiority 

'Assessment at the S-1 I day "'-10dow was chrucal curC"JbJctenologic persistence. and p?.t1ent was re-treated 
v.·1lh anllb1olJc.s 11lus. a late chrucal assessment 1s not possible 
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SAFETY EVALUATI0N 

All patients randomized to receive study drug were included in the safety assessment 426 patients 
treated with fosfomycin and 428 patients treated with TMP-SMX. Those assessments included. 
tncidence and severity c' adverse events, discontinuations from study due to adverse event and 
intercurrent illness, and changes in clinical laboratory findings (serum and urine). 

Adverse Events (AEs): 
Deaths: There were no deaths in this study. 

Discontinuation due to AEs: 
Twenty-five patients (seven FT, l 8 TMP/SMX patients) were discontinued from the study due to 
an adverse event T1'e table below outlines the specific reasons for discontinuation of each of these 
patients 

TABLE List of Pauents Who Were D1SC0nunued from the Study Due 10 an 
Adverse Event (STIJDY MON-US-02) 

Center/Pallent DescnptJ.on of adverse cvenl 

FT T rat111att Gro111p 

26 [h.arrftu. Lf1tCSlUU..I cnmpmg. mouth •"ll'U:. l.ut dose of ~cwon Day O 

JO 

1}! 

Prun"!W and erythcrna (neck and arm), Ill dome of mcdic.all<ln 
Day J 

Vurrut.lng", last~ of medu:a.l.J(J(\ Day 0 

bsh aod rwua., last dime oC mabc:auoa Day I (Sa'Cla'l Failure). 

Vorrutw.g. l&sl do6e: ot <n01•C8'1<Xl Day 3 

PWcnl mused pdlod., WU c:ontinned &o be~ WU wrttwhwa from dudy, l&SI: &:.: 
of med.lcalJOC'I Day 9 

Very dry mouth. last doK of medu::auon 0.y I 

TMPISMX T~ G,,,.p 

21 Nausea. - ond ttaol pam; WI dole of modla1'oG Day l. 
lt 

21 

2l 

26 
JO 

JI 

) 1 

JI 

J6 

62 

62 

62 

·~· 6S. 

10, 

'"' 
7i1 

Lyn>llh node, luva, ""!' ._nmc; WI - of -+ '""' Day 9 
Ruh.Wldoocof..-O.yl 

Ang:i<>a:kma and~ lUl ctic. oin tliorttcX" 0.yO. 

Na.usea and~ WI dme cl mnfi=cim Day I 

Pn.lnWs and rub; lat ._ ol mDdi 1tW " Dily 6. 

Urucan.a.:. lasl doil.c ol mtidlcabC111 0.y o. 

ltdry ~,..-:..·•~aid bt¥CS ~ WI dme olmd:ict'K'tt Day 4 

Ruh; Id - "'"'*- 0.y 6 
~ld-ot-•cetM.nO.y6. 

R..nb and pno'TtUI', lut Joee of miieawoo. 0.y 1 

hdr)'. ~ ni.tb, lu dost:: of mc.-i•<:aLt<Jn Day 0 

"..i&,l.UU. ~ ~ ol mcidK:a11on Day 1. 

Hcad&d:lt.. nawa. n:idDal &ad ~ling oC (.a.er:, last 00.C q{_ ftledlctUJa. Unknown. 

Na.u.sca. warnttmg. ~ lad di.l:z:lnal; WI dme or mo:bc:il1acm. Day.;( 

N wsea, last dmc ol modw::mon Day 4 

F u:uJ swelhag and red £aor, !tdry amt1 and body. bodily ""'1rlth. Wt doise of mcdica1100 
DayO 

Rash, hudM::hr. R1Ulea. and ~. tas1 do&c of me:d.lcauoa D•y S 
------~~~--~~--'-~~~~~-=~~~~~~~-'-~~~~~~-
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Serious or Potenually Serious Adverse Events 

Seven patients (two Ff. five TMP/SMX) had senous adverse events; six of these patients (one 
Fr, five TMP/SMX) were hospitalized due to the adverse event. These events mer the 
definition of a serious adverse event, bur were not considered to be study drug-related (see 
table t>elow) 

TABLE Summary of Scnous or Potenually Scnous Adverse Events (MON­
US--02) 

Center/Pauent Descnpuon of Adverse Event 

FT Treatment Group 

30 

61. 

TMP/SMX 

31 

33 

36 

38. 

62. 

Automobile accident; hospitalized; all study medication was taken. 

Optic neunus; all srudy medicauon was taken. 

•Cerebrova.scular accident; hospitalized; all study medic.auon was 
taken 

Acute UT!; bospttalized; all study medication was taken_ 

Broken ankle; hospitalized; all srudy medication was taken. 

Acute pyeloncphritis; hospitalized; last dose of medicat10n Day 9 _ 

Anctrua; bospualized; last dose of study medication Day 2. 
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Summan of All Adverse Events 

\ 3 I Fo1fomye1n Trometham1ne tAfonun1/J<. 

r: s {/1nrca/ rr1a/:-, .\1ud1 o: 

In this clm1cal srudy, 176 of 426 (t.I %) FT pa11encs and 212 of 428 (503i 'r'MP!SMX pauent!> 
reponed ac lease one adverse evenr dunng the scudy period. A cou: of 363 adve:se e•:enL~ 
were reported by FT pallents and 439 events "1ere reponed by TMPi5MX pa!iencs. 11w 
majority of these adverse evencs were cons1dere£1 co be mild to modera~e in severity. 
Stauscically significant differences between creaunem groups wue seen L'l the nervous hody 
syscem (p<0.01) and i:n the skin and skm suucrures body sym:m (p<IJ.01). Wi•hin the 
nervous body system, !he difference 1s 1~.rgely due co !he greater mci'l~nce ,1f diume~s noted 
m TMPISMX patients than m FT pa<1ents Within the skin and skin strucrur,,s body system. 
che difference is largely due co the greacer incidence of allergic-type skm r».1:tions (1,e . rash. 
hives, icching, and unicaria) m TMP!SMX paciencs than in FT patients. The rable below 
presents the body systems and che number of =·1ents reponed in each. 

TABLf {)Ccurrentes of Adverse E:_ .. ents ~nd Number of Pat1enl~ (Sa.fery Populaoon) Experiencing .in 
Adver~ ReaLuon by H~-.· :_;ys1em (STUDY MV!'l·US-02) 

FT [N =4261 TMPISMX [N =428) 

C.kcurrences Numt>f!r Ck:c~rrences of Number Treatrnca1 
BODY ~YSTEM of AEs of Pt~ A Es of Pt>. Group 

Compa.nson 
(p·va.lue!' 

BODY AS A W1!0LE 130 Qj 154 102 0.52 

CARD 10'.I ASCIJl.AR 2 2 .. oo 
D!GE.ST!YE Qj 76 102 80 0.79 

FNDOCRIN'£ 0 0 0.50 

HEMlC AND LYMPHATIC 5 5 6 6 100 

METABOLIC AND NLTPJTIONAL 6 5 5 0 73 

M USCULOSKEU:'T AL 15 15 II I l 0.43 

Ni'.RVOUS 14 12 35 30 < 0.01 

RESP!R..4. TORY 29 20 27 22 0.88 

SKJN AND SKIN sntUCTUR.l'S 12 12 52 41 < 0.0[ 

SPECLA.L SE.NSF.S 7 7 8 8 100 

lfROGLNTI'Al •> JQ 37 3'\ 0.54 -------36 1 events reponed by 4 39 events reported by 
OVERALL 176 pauent~ 212 p>tl<OC. 

' fuher'5. CUC[ ~S( 
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1 ABLE ()ccurrences of Advcnr [vcnl' ;o the Ncn·ou' body System 
(STUDY MON-US-02) 

FT [N-4261 TMP!SMX [N-..281 

Occ u rrenccs Number ./. o..>f (kcum::nxs Number •1. o( 

of AEs of Ptl Fr Pts of AEs of Pu TMP/SMXPts 
NERVOUS BODY SYSTEM 

l>cprcssion 2 2 0 s 1 1 0.2 

Dr..>wstness 02 2 2 OS 

L1ghthead<"dnes.s 02 2 2 05 

Paresthes1a 02 1 1 0.2 

Shakey 0 0 00 2 2 0 5 

Sleepy 2 02 0 0 00 

T 1nghng. lns1de Mou•.ti 0 0 00 2 2 05 

Anx..iety A nae~ 0 0 00 02 

Ccrebrova..s.cutar Accident 0 0 00 0.2 

Concussion 02 0 0 00 

Euphona 0 0 DO 02 

Opbc Neu, .I.JS 02 0 0 00 

T 1ngl1ng tn T ocs 0 0 00 02 

Vuovagel 0 0 00 02 

Dtz:z.i n ess s 5 1 2 15 15 3 s 
Insomnia c 0 00 s 5 L2 

TOTALS 14 12 2 8 30 30 7.0 
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lABLE OccUJTences of Advenc Events in the Skin and Skin Structures Body System 
(STUDY MON-US-02) 

FT [N-426) TMPISMX [N-428) 

Oa:urr<n<es Number "I. of Oa:urm>CCS Number •;,of 
SKIN AND SKIN of AE.· of P1s FT Pis of Af.s of Pis TMPISMXPts 
STRUCTIIRES BODY SY~rEM 

~h J 3 07 22 22 5 I 

~{Jlo'C'S 0.2 7 6 I 4 

l1ch1ng 02 6 6 I 4 

Urt1cana 0 0 00 5 5 12 

Acne 02 2 2 0 5 

Itchy Arms 02 2 ' 05 . 
PrunfU~ 02 l l 0 5 

SwealJng 0 0 00 l 2 0 5 

Bl1s1ets·Wnst 0.2 0 0 00 

Herpes Simplex 0 0 00 I 01 

tla.u Loss 02 0 0 00 

Itchy Eyes 02 0 0 00 

Macul0p.apular ru:i 0 0 00 02 

Ringworm 0 0 00 I 0.2 

Skin L>\Sorder 0.2 0 0 00 

Skin Cut 0 0 00 0.1 

TOTALS 12 12 2.8 52 41 96 
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TABLE Occurrences or Advent [vents ;, 1.0"1.· of tht Patknts - A.U Bod} Sy1tems 
(STUDY MON-US02) 

FT [N=42.'i__ __ TMPISMX [N=428J 

Occ:urrcriCC'S Nvmbcr of •;. of FI Occurrcnca Numbct of •1. of T rcalinen1 
BODY SYSTEM of Advcn.e r'ttJents Paaents of Advcnc Pa bents TMPISMX (froup 

Events Events Patients Companson 
[p-valucJ' 

Body as a Whole IJO 93 154 102 

Headache S8 48 11 J S4 46 10 7 0 83 

Y cast mfccuon <; R I 9 9 9 2 I I 00 

Cold 9 9 7. I 7 7 16 0 61 

Back•chc 10 8 19 s s I 2 0 42 

Fauguc 4 4 09 7 7 I 6 0 SS 

Flu <i)ndromC" 5 5 I 2 s 5 I 2 I 00 

Ou tis 02 7 6 ! 4 0 12 

Fever 4 4 09 4 4 09 I 00 

Mal&JSC 02 6 6 I 4 0 12 

Digestive' 95 76 102 80 

Nausea 22 21 4.9 44 43 10.0 <001 

D1arrhu 44 40 94 11 II 26 <001 

Vom!l~ng 6 6 I 4 12 12 28 0 23 

ConstJpauoo 0 0 0.0 8 8 1.9 <001 

Ciastntis 2 2 05 5 s 1.2 0 4) 

Abnormal stools s s I 2 0 0 00 003 -----
Nen-ou1• 14 12 JS 30 

DLZZlilCSS s s I 2 IS IS 3.5 004 

lnsomrua 0 0 00 s s 12 006 

R.,plratory" 29 20 27 22 

CongtstJoo s s I 2 4 4 0.9 0 7S 

Sore throat ) ) 07 6 6 14 0 51 

Stnusitu ) 1 07 s s 12 0 73 

Sida and Sida 12 12 52 41 
Structuru' 

Rash 3 ) 0.7 22 22 5 I <0.01 

f{1ves 02 7 6 I 4 0 12 

ltctung 02 6 6 I 4 0 12 

lJrucana 0 () 0 ,, s s I 2 0 ()(, 

{j ru~cntt:!" 48 39 37 34 

Vainn1lis 10 10 2 ) 6 ,, I 4 0J1 

Va~1na! discharge 7 " I 4 7 7 16 I 00 

full !1stm~ adverse events lil APPFN1JlX IS 
I otal nwn of adverse events for fk>dy System 
li.:L<;.('.d on F 1sher's eo:xacl lest 
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The (able ~low sununanzes the adverse cven[s r.hat were. 10 lhe op1nJon of the 1nvesuga1or. probably or defln11el~ 
relaled 10 srudy drug ad[JUruStrauon 

TABLE Aduru Events' Thal Wtre Cla.<sifitd as Probably or O.finit<I~ Rela!td to St~dy 
Drug (!kith Trutmem Groups! · All Body Systems (STUDY MO -US-021 

FT fN = 4261 TMPISMX n< = 428) 

--c5a""urrcnccs Number ~of FT Occuncoccs Number ~of 
BODY SYSTEM of Adverse Events of Pi1ucnu o( Adverse of TMP.SMX 

P1uents Events Pauenu P1t1cnu 

Body as • Wbok: (Total) l l IJ II 

Hc.ad.acbc 0 0 00 • • 09 

Yc.asf ll\lecaon 0 l 2 O I 

Flu~led 0 0 00 0 l 

EderN 0 0 00 0 l 

F.augut 0 C• 00 0 l 

Ho< 0 0 00 0 l 

P.un () () 00 0 l 

s .... cihng 0 () 00 0 l 

Dt1rsti•e IToulJ I) II 14 II 
f'.i.au~ 4 • 0 9 7 7 [ . 
D1.1rrtle.1 4 • 09 0 l 

Vorrun.'li 0 l 0 7 

Stom..&cb up1ot1 0 l l 0 l 

Appear~ (DecrusedJ ' ' 0 l 0 0 00 

A boo nn.aJ Stools 0 2 0 0 00 

G.1.1cntu. 0 0 00 [ [ 0 2 

H muc aad Lym pbaDc 2 2 
ITo<all 

WBC Low 0 0 00 l l 0 l 
Htib pb.t£kc cou.Dl [ I 0 2 0 0 00 

M.ubob< aad NWtional (Toull J 

SGOT mcruscd 0 2 [ I 0.2 

Phosphacuc llkaJux 0 l 0 0 00 

SGPT IDC~ 02 0 0 00 

Nenota (Total) 0 0 2 2 

D.u.u>eu 0 0 00 0 2 

T"'IUQi msidc moulb 0 0 00 0.2 

Slan aad SldD Sb1aclun tT«al) 2 2 21 16 

R&Jh 0 l [0 IO l J 

HIYCJ J D l 2 J 0 I 

l<clw>& 0 0 00 J J 0 7 

Umuna 0 0 00 J ) 0 7 

lu:by arms 0 0 00 0 l 

Maculopapulu rub 0 0 00 0 2 

Prunnu 0 0 00 0 l 

llrocca&t.a.J Srstan (Tot.a.I) 10 • 2 2 
\'agl.DJW [ , 0 0 00 

\" ag U\41 Ltchln.s 0 ' 0 l 

\.l,'B(" rn .. nna..lysu () : [ I 0 l 

I 1~lhn.l tyndromr 0 l 0 0 00 

Vagul.ll d1s.;.t\.arsc 0 l 0 0 1l 0 

(h·cnU 11 tYent\ •t"pon«J b., :<i ~ocou Ci~ C'tcnu rtponed by 4Cj pancnu 
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Markedly Abnwmal Lab Result5 
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(,' .\ C'/1n1cal Tna/J· .\'1ud\ U.' 

The medical morutor determmed the markedly abnormal value for each laboratory parameter 
evaluated and. in general, these were considered ·o be three tunes the upper lmut of normal. 
Post-baseline serum che~·stry result:; and hematology results were screenell f'lr value:~ L'ult 
were considered to be m·akedly abnormal. The table below presents the incidence of post­
baseline serum laboratory values considered to be markedly abnormal for each parameter 
assessed. 

TABLE: lnc1dcncc of Serum L.tl>orarory Values (Posl·ba...,lane) Considered 10 be Markedly Atioormal 
(STUDY MON-US-02) 

I P'TSI I OCCURRENCES/ 
I OF P'TS EV ALU A TED TOT AL II OF PT VISITS 

(%) (%) 

l...ahora!ory Parameters tun1LS) Markedly 
Aonormal 

FT TMPISMX FT TMP/SMX 

VaJues 

S(iOT (ll/l) :> I 50 1/338 (0.3) 21327 (0.6) 1/634 (0.2) 31604 (0.5) 

SGPT IU IL) > 165 1/338 (0.3) 2/327 (0.6) 1/634 (0 2) 4/604 (0 7) 

Al<alme Phosphatase ll/iL} > 420 0/338 (0) 1/327 (0.3) 01634 (0) I 1603 (0 2) 

Bil1rub10 1mg/dL) > 3 6 0/338 (0) 0/327 (0) 01634 (0) 01604 (0) 

('rea11n1ne (rng/dLI > 2 0 0/338 (0) 2/327 (0.6) 0/634 (0' 31604 (0.5) 

BllN tmgidl.) > 4~ 0/3 38 (0) 01327 (0) 01635 (0\ 01605 (0) 

lkmatocm ( % ) < 27 0/338 (0) 0/323 (0) 01629 (I)) 015% (0) 

Hemogloblll lgidl.) < 9 5 0/338 (0) 2/323 (0.6) 01629 10) 31596 (0.5) 

Red Blood Cells 1xlO'iµLi < 2 ~ 0/338 (0) 0/323 (0) 01629 (0) 01596 (0) 

Wh11e Blood Cells (<1000/µL) < 2.0 01338 (0) 01323 (0) 01619 (0) 01596 (0) 

Eoscnoph1ls ( % ) >JOO 11338 (0.3) 01325 (0) 1/628 (0.2) 01596 (0) 

Platelets (x 10001 µL) < 90 01338 (0) 01323 (0) 01629 (0) 01596 (0) 

Cros::-!~ctc~c R•w Dau Liiung 13. 

One FT patient Center 38) had an elevated SGOT value that exceeded 150 U/L (169 
U/L at Visit 3) anrt an elevated SGPT value that exceeded 165 U/L (175 U/L at Visit 3). 
Baseline SGOT and SGPT values for patient were 1 i:> and 129 UIL. respectively. One 
FT patient Center 25) had an ~sinophil evaluation that exceeded 10.0% (14% at Visit 
3> V1511 I (baseline) and Visi, 2 eosinophil counts were both 3% for patient Nooe of 
the m.ulced elevations 'Nas consiC:c:red to be clinically significant. 

Patients m the TMP/SMX gro,;;> .. il:;o had few markedly abnormal chemist!) and hematology 
evalua11ons The mccdence of marlcedly abnorma' test results in both treaunem groups was less 
than 1 % for all chemistry and hematology parameters assesse<t. 
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ME!>ICAL OFFICER'S ~UMMARY AND CONCLUSIONS FOR MO!li-l!S-oi 

In this second U S clinical trial comparing smgle dose fosfomycin tromethamine to a I 0-dav 

course oftnmethoprim/sulfamethoxnole (TMP/SMX) in women •.vith uncomplicated lower 

unnary tract mfect1ons (cystitis), efficacy results for both microbiologic and clinical outcome show 

smgle dose fosfomycm to be mfenor to standard therapy Safet:r overall of the two regimens 

appeared comparable (more diarrhea with fosfomycm, more nausea, rashes and hives with 

TMP.'SMX) These findings of lesser efficacy and similar safety corroborate those found m the 

first study. 

At the lime fosfnmycin was filed a' an IND to the Agency (1990), no short-term therapy for 

cys1111s wa:; appro\ed Si.ice 1990. the D1v1s1on has approved two products for short course 

therapy of cv<:itis: 

norfloxacin (Noroxm~l 

otloxacin (Floxm~) 

4(Xl mg q l 2h for 3 days, and 

2(Xl mg q l 2h for 3 days 

In each case, the short-term treaunem was chmcally and microbiclogically equivalent (95 % 

confidence interval mel) to standard therapy for 7 -10 days. 

,•otential aavantages of smgle close treaunem are clear: better patient compliance, possible 

reduced nsk of sid, ffects V.'hether one should accept lesser efficacy to gain these 

~.Jvantages remains unclear 

The Medical Officer recommended t:C•t 1l11s New Drug Application be taken to the 

Ant1-lnfec11ve Advisory Committee for further d1scuss1on The committee met man open session 

on July 20. \ 'l9) 
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ADVISORY COMMITfF.E ME£TING SUMMARY 

Fo.sjom_'.'Cln Trometham1;1e (Monuro/IP;J 
l/ S ('fin1cal Tr1a/J- Studi., O~ 

During the July 20 open session the Committee reviewed NDA SO-717, fosfomycin tromethamine 

(Monurol), Forest Laboratories. Inc /Zambon Corporation, 'or short-term treatment (3 g single 

dose oral therapy) ofuncomplicatt:d lower urinary tract infection (UTI) in women 

Traditional antibacterial therapy for uncomplicated UTI is a 7-10 day course of treatment 

Currently in the US, there is no approved smgle dose short-term treatment for UTI, although 

norfloxacin (Noroxin) and ofloxacin (Floxin). as noted above, are ap;:iroved for a 3-day course of 

therapy 

The following questions were posed to the Committee 

Should short course therapy (single dose or 3 days) for the treatment of cystitis in women be 

held to the same standard as traditional courses of7-10 days? 

COMMITTEE VOTE _<,=No 

3 =\es 

2 = Abstain 

2 If no. what is the mmimum efficacy acceptable for approval of short-term therapy? 

The Committee declined to answer this question 



NDA 50-7 J 7 139 Fosfomyc1n Tromethamtne {Mott~1rol®J 
US C/1nical 7 rial.<- Studv 02 

3 Based on the efficacy and safety data you have ~een presented today, would you recommend 

that fosfomycin be approved as a single dose therapy for cystitis in women? 

COMMITTEE VOTE 8 =No 

2 =Yes 

The majority of Committee members concluded that efficacy for single dose fosfomycin was 

relatively low, in the 70-80% range, while comparators ( ciprofloxacin and 

tcimethoprim/sul~amethoxazole. given for 7 and 10 days, respectively) were in the 90-99% range 

Some expressed cuocem that the phannacokinetic (pK) profile of the drug had not been adequately 

studied, with 40% of a 3 g oral fosfomycin dose not accounted for in clinical pK trials Finally, 

there was a consensus that the Sl'Jety profile of fosfomycin as a single dose did not balance the 

lesser efficacy of the drug, particularly with regard to diarrhea 
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MF.DICAL OFFICER'S OVERALL Sl!MMAF.Y FOR PIVOTAL US TRIALS 

STUDY MON-US-01/EFFICACY: 

BACTERIOLOGICAL O~'TCOME BY PATIENT 

Evaluation Fosfom}c1n Ciprofloxac1n - 95\ C. I. 
Period n/N (\ n/N (ti 

@i;-::-11 days after last 
dose of drug 203/260 (78\) 219/222 (98t) ( <-26\' -14\ I 

"' 12.-18 days of the 
study 194/260 175\ I 219/222 (98\) ( -~3'' -17\ I 

,. 4-6 weeks after 
last dose of drug 173/260 (67') 202/222 (91\.1 ( - 31 \' -1 7\ I 

n nurri.ber or-patJ..ents whose isolates were eradicated 
N ~ number of patients evaluable 

BACTERIOLOGICAL OUTCOME FOR SELECTED PATHOGENS 
at Days 12-18 of Study 

Pathogens 
Evaluated 

----------
All Pathogens 

Escherichia coli 

KleCsiella pneumoniae 

Proteus mirabilis 

Enterobacter aerogenes 

Enterobacter cloacae 

Fosf omyc1n 
n/N (\) 

198 /264 (75\) 

'6'/216 (77\i 

7 /11 (64\) 

5/9 (56\) 

2/3 

l/ l 

Ci.prof loxac1n 
n/N (\) 

219/222 (99\) 

184/187 (98\) 

4/4 

7/7 

3/3 

5/5 

CLINICAL OUTCOM.c: BY PATIENT 

-E-;::d I ua t 1 on 
Period 

,::;.-r, ··1--days after Iast 
do~.Jf· of drug 

.., 1: 18 days of the 

----ros f omyc 1 n 
n/N (t) 

199/260 (77\) 

~;t ,1::y 1A9/260 (75\) 

~ 1-6 weeks after 
ldst dose of drug 153/260 (59\) 

C1profloxacin 
n/N (\) 

213/222 I 96\I 

212/222 (95\) 

196/222 ( 88\ I 

~-i1Ufiilier of pat1entc; whose were cured of acute cyst1t1s 
N "' number of patients evaluable 

95\ C.I. 

{-30\, -19\) 

4rr-c.-r--

I -2 5\, -13\) 

I -2 9\. -16\) 

( - 37\. -22\) 
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STUDY MON-US-01/SAFETY: 

Adverse Events Occurring in 2: 1.0% of the Patients (Most Common Adverse Events) 

TABLE: Occurrences of Adverse Events 2: 1.0•;.• of lbe Patients - All Body Systems 
(STUDY MON-U~l) 

FT [N-432] CIPRO [N-445] 

Occurrences of No. of 'Yo FT Oe<:urrcnus of No. of 'Yo CIPRO Treatment Group 
BODY SYSTEM Advci:sc Events Patients Patients Adverse Events Patients Patients Comparison 

[p-valuef 

Body a.s a Whole' 146 ·102 133 94 

Headache 50 38 8.8 56 42 9.4 0.82 

Y cast infection 13 13 3.0 22 20 4.5 0.29 

Backache 16 15 3.5 12 II 2.5 0.43 

Cold 11 I J 2.3 9 9 2.0 0.82 

Abdominal pain 9 g 1.9 2 2 0.4 0.06 

Tired 6 6 l.4 2 2 0.4 0.17 

Car-diovascula,; 8 7 6 6 

Migraine s s 1.2 2 2 0.4 0.28 

Digestive" 78 60 64 51 

Diarrhea 34 33 7.6 12 19 4.3 .0_04 

Nausea 18 18 4.2 22 21 4.7 0.75 

Stomach upset 6 6 1.4 3 3 0.7 0.34 

Nervous" 18 17 16 16 

Dizziness 9 8 l.9 10 10 2.1 0.81 

Raplnilory" 34 Tl 35 3l 

<'.ongc:.'ltioo 1 6 1.4 5 5 I.I 0.77 

Cough 4 4 0.9 s 5 I.I 1.00 

Sinusitis 4 4 0.9 s 5 I.I 1.00 

Sore throat 2 2 0.5 6 6 1.3 0.29 

Skin aadJkin 18 16 21 19 
Structur 

Rash ·"':.">!·'f-W:'*~~·-, 10 10 23 3 ~'!;;.,:1 ) 0.1 •·. .:Q.OS 
-~- ' -~~~;,.,~ .:.,.-.. , 

Hczpcs simplex 0 0 00 5 5 I.I 0.06 

Urogenital' 60 53 48 43 

Vaginal itching 10 10 2.J 8 8 1.8 0.64 

Vaginitis g 7 l.6 8 8 l.8 l.00 

Urinary symptoms 8 8 1.9 4 4 0.9 0.26 

Mc.1srrual cramps 7 6 I 4 J 3 0 7 0.34 

Vaginal d1~harge 4 4 09 6 6 I.) 0.75 

b 
Fu\\ \is\ln~f a.dvcr..c: C'Vcnts en APPENDIX IS 
Tot..il nurn r uf adverse eventc:; for Rody System 

( F1shcr·s Ex:ac1 1est 
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STUDYMON-US-02/EFFICACY: 

BACTERIOLOGICAL OUTCOME BY PATIBNT 

Evaluation- Fosfomrcl.n TMP/SMX 
Period n/K (\, n/N ( \) 

@ 5-11 davs after lasr: 
dose of drug 212/249 (85\) 194/197 

@ 15-21 days of the 
study 201/249 (81\) 194/197 

@ 4-6 weeks after 
last dose of drug 174/249 (70\) 180/197 

n nuiriber of patients whose isolates were eradicated 
N c number of patients evaluable 

(98\) (-18\, -8\) 

(9Bt) (-23\, -llt) 

(9Hl 1-28\, -14\) 

BACTERIOLOGICAL OUTCOME FOR SELECTED PATHOGENS 
at Days 15-21 of Study 

Pathogens Fosfomyc1n TMP/SMX 
Evaluated n/N 1% I n/N (\) 95% C.I. 

All Pathogens 204/253 180% I 205i208 (99%1 1-25%,-14%1 

Escherichia coli 169/207 182%) 171/174 1980) 

Klebsiella pneumoniae 5;8 (6HI 5/5 

Proteus mirabilis 11 /12 (92%J 8/8 

Enterobacter aerogenes 213 212 

Enterobacter cloacae 2/2 

CL!N!CA r. OUTCOME BY PATIENT 

Evaluation Fosfomyc1n TMP/SMX 
Period ~IN I' I n/N ('I 95, c. r. 

----
Q 5-11 days after last 
dose of drug 199/249 180%1 !86/197 194'1 I -20%. -8,1 

Q 15-21 days of the 
study 189/249 176\ I 186/197 (94\1 I -25%, -llil 

Q 4-6 weeks after 
last dose of dr·ug 164/249 166\J 173/197 (88\) (-JO\, -14\ \ 

-------·----
n number of patients WhOSf' were cured of acute cystitis 
N 0 number o[ patients evaluablt> 
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STUDY MON-US-02iSAFETY: 

TABLE • Occurrences o( Advcn~ Evenu 2: 1.o•;.• of the PatientJ ·AU Bod..{, Srscems 
{STIJDY MON-US 2 

Ff (N"426) TMP/SMX (N=-i28) 

OocwTa'oOCSoNumbaof %ofFT ()calna>ea oNumba o~ of TMPISMX T rcalJDC:Dl Group 
BODY SYSTEM Ad....., Evenis Polic:nls Patic'1ts Ad vase E>a11S Patic'1ts Palicnis CompciS()O 

[p-value]' 

Body as a Whole 130 9J 154 102 

Headache 58 48 I 13 54 46 10.7 083 

Yeast infectloc 9 8 1.9 9 9 2.1 [_()() 

Cold 9 9 2.1 7 7 1-6 0.63 

Backache 10 8 1.9 s 5 1.2 0.42 

Faugue 4 4 09 7 7 l.6 o_ss 
Flu syndrome 5 5 1.2 5 5 1-2 LOO 

Du Us 02 7 6 14 0.12 

Fever 4 4 09 4 4 0.9 LOO 

MAlnse 0.2 6 6 1.4 0.12 

Digestive" 95 76 102 80 

Nausea 22 21 4.9 « 43 10.0 ~O.Ql 

Dimbca 44' 40 9.4 ll 11-~~:·~ i.6 -.<.-0'31 , /.):<··· . .,.,,. 

Voo:llting 6 6 14 12 12 2.8 0.23 

c.~~~~.i~:s~ . . : ~·.::-·:~~:t. :~ ·:-~ p.o 1L.·. - ~i:!: ... , . ''!ii .. .,$ ~ -- +, l_ ,9 __ . •. ,_ :e.:.-'-· 
;,m . 
~/Al 

Gaslritis 2 2 0.5 5 5 1.2 0.45 

AbD<Xlilll stools 5 5 1.2 0 0 0.0 0.03 

Nen·ow• 14 12 JS JO 

Dazin= 5 "'.; 1.2 15 15 3.5 0.04 

Ice.•'" •i1 0 0 0.0 s 5 1.2 0.06 

Respiratory' 29 20 27 22 

Congestioa s s 1.2 4 4 0.9 0.75 

S<nthroal J J 07 6 6 I .4 0.51 

Sinusitis 3 3 0.7 5 s L2 0.73 

Skin and Skin 12 
Stn1ctnr'Jl'!S• 

12 52 41 

Rash:; - :_ ~--~· ( 3 ;!. > 

22 .<~t!~: ,, ,;:.,,. ,, ' 

.3 • ~ ~ s , 0.7 22 5.1 :-;-,0.01 
Hives 02 7 6 1-4 0.12 

It clung 02 6 6 !.4 0. 12 

UrtJcana 0 0 00 s 5 12 006 

Urogcoitar 48 39 37 34 

Vaguuti_-- 10 10 2 3 6 6 I 4 0.33 

V agmal dl5Charge 7 6 I 4 7 7 I 6 l.00 

Full hstin~f adver>< evcnlS m APPENDlX 15 
Tout nwn r of adva-sc events for Body System 
Based on fLshcr's c:xact test 
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SAFElY SUJ\!.MARY FOR PIVOTAL U.S TRIALS (MON-US-01 and MON-US-02) 

Adverse Event 

Body as a Whole 
Headache 
Backache 

Yeast infection 
Cold 

0 

% of Patients with Adverse Event 

2 6 6 10 

Abdominal pain <'+-<=>---<111---------------------------­
Flu syndrome --,.<90---------------------------­

Fatigue c+-----A--------
Chills 

Malaise 
Digestive 

Di arm ea 
Nausea 
Vomiting~ 

Abnormal Stools o~~·------------------------~------
Gastritis Glll---0----------------------------Constipation 0'"•._ ___ _,,._ ________________________ _ 

Nervous 
Dizziness 
Insomnia O ... .__O<=>----------------------------

Musculoskeletal 
Cramps 

Respiratory 
Congestion 

Sinusitis 
SoreThroat -~•a...-'l~W-------------------~--~-----­

Cough 0 • O 
Skln and Skin Structures ------------------------------­

Rash 
Hives <9---Ci)_--------------------------­

ltching <9---{;;>---------------------------

Urticaria C9--~---------------------------
Urogenftal 

Vaginitis 
V.:.ginal itching 

Vagrnal discharge 
Menstrual cramps ~(i):i)._..CO-:>e-------------------------'---­
Un nary Symptoms G--·4!119.,__-----------------------------

• Foslornycin. n"'656 
O C1prc •=445 
0 TMP/SMX, n=428 

12 
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Parameter 

No. (%)of Cases 

Mean Duration 
(days) 

Duration Rang-: 
(days) 

145 Fos/omyc1n Trom~thanun~ (A.fonurol®J 
SAFETY SUMMARY S/Jldie OJ and 01 

Incidence and Duration of Diarrhea, by Treatment 
From lf_S, C!inical Studie£ (#l and #2) 

Fosfomycin 

70/858 (83) 

2.0 

Ciprotlo1acin 

19/445 (43) 

0.8 

TMP/SMX 

11/428 (33) 

1.0 

As seen in the table above, the incidencP of diarrhea m patients on single-dose fosfomycin was 
higher than in either of the other tre1tment arms. Furthermore, the av'!r:ige duration of 
diarrhea was twice as long (2 days) when compared to ciprofloxacin or TMPISMX. 

A graphical presentation of the cumulative incidence over time is provided below. 
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MEDICAL QFFICEB.~RECOMMENDATION 

fO~fomyc1n Trome1ham1ne (Monurol®J 
Medical Officer's Recomr1endaJ1on 

Based on her review of the <iata a.'!d the Advisory Committee discussion and vote, the Medical 

Officer recommends not approving fosfornycin trom.;;tharnine (Monurol®) as a single dose 

treatment for uncomplicated unnary tract infections (cystitis) in w.:-men 

Concurrence only 
HFD-500/Act DepDir ODE Il/Feigal 
HFD-S20/D1vDir!Fanning 
cc 
Orig NDA 
HFD-340 
HFD-520/DepDir/Gavrilovich 
HFD-520/SMO/ Albrecht 
HFD-520/Chem!Timper 
HFD-520/Micro-Dionne 
HFD-520/Pharm-Buko 
HFD-520/Stat-Tumt:y 
HFD-520/Project Mgt-Dillon-Parlcer 

Janice Soreth, MD 
Medical Officer 


