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NDA 19-384/S-031
JAN 15 1997

Merck & Company, Inc.

Attention: Henrietta N. Ukwu, M.D.
Director, Regulatory Liaison

P.O. Box 4, BLA-30A

West Point, PA  19486-0004

Dear Dr. Ukwu:

Please refer to your February 1, 1996 supplemental new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Noroxin® (norfloxacin) Tablets.

The supplemental application provides for revisions to the CLINICAL PHARMACOLOGY,
PRECAUTIONS, and DOSAGE AND ADMINISTRATION sections of the package insert.

We have completed the review of this supplemental application and have concluded that
adequate information has been presented to demonstrate that the drug is safe and effective for use
as recommended in the November 1995, “ 7898525", final printed labeling submitted February 1,
1996. Accordingly, the supplemental application is approved effective on the date of this letter.

However, at the next printing, revise the following sections of the final printed labeling to read as
follows:

CLINICAL PHARMACOLOGY

Revise the sentence that now ;eads “_ e ————

PRECAUTIONS - Information for Patients subsection

Revise the proposed statement to read:
“that norfloxacin should be taken at least one hour before or at least two hours after a

meal or ingestion of milk and/or other dairy products."”
‘DOSAGE AND ADMINISTRATION
Revise the first sentence to read:

"NOROXIN tablets should be taken at least one hour before or at least two hours after a
meal or ingestion of milk and/or other dairy products."



NDA 19-384/S-031
Page 2

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

If you have any questions, please contact Ms. Frances V. LeSane, Project Manager, at (301)
827-2125.

Sincerely yours,

o &
David W. Feigal{Jr.,
Acting Director
Division of Anti-Infective Drug Products
Office of Drug Evaluation IV
Center for Drug Evaluation and Research

¢-7—-j‘/

M.P.H.

RN
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MERCK & CO,, INC.
West Point, PA 19486, USA
TABLETS
NOROXIN®
(NORFLOXACIN)
DESCRIPTION
NOROXIN' (Norfloxacin} is a synthetic, broad-spectrum
antib | agent for oral Norfloxacin, a fluo-
toqulnolone. is 1-emyl-e-ﬁuoro-1d4-<|i|hvdro4oxo-741—plper-
C‘aH‘gFN;.Ogand the sttucnl::alafgnnula s
M
HN N N
— |
F COOH

Norfloxacin is a white to pale yeliow crystalline powder with
a molecular weight of 319.34 and a melting point of about
221°C. Itis freely solublein glacial acetic acid, and very slightly
soluble in ethanol, methanol and water.

NOROXIN is available in Aoo-mg lablets Each tablet con-

19 -B%4/5-031

; 9§29
NOROXIN® (Norfloxacin} i APPROVED
Renal Parenchyma 73pg/g -
Prostate 2.5u8/0 JAN I 5 l99 {
Seminal Fluid 2.7 pgfmt.
Testicle 1.6 pglg
Uterys/Cervix 3.0p0/g9
Vagina 43 ug/g
Fallopian Tube 19 ug/g
Bile 6.9 pg/mL (after two
200-mg doses)
Microbiology .
Norfloxacin has in vitro acnvaty agamst a broad range of -
gram-positive and g The ﬂuo—
rine atom atthe 6 position provid i
and the pip momy atthe7
poslﬁon is responsible for antip ivity
Norftoxacin inhibits b ey it teicacid synthe-
sisand is b idat. At the molecular lavel, three speciﬁc
events are attri tonor inE.
1) inhibition of the ATP-depandent DNA supercoiling reac-
tion catalyzed by DNAgyrase,

2)inhibition of the relaxation ofsuperoolled DNA,
3 promotion of doubl

to norfk in'due to in
vitro is a rare occurrence {range: 10-°to 10~ cells). Resistant
have d during th y with nor in
less than 1% of p treated. Org isms in which develop
mentof s gl are the following:
Pseudomonas aeruginosa
Klebsiella pneumoniae
Acinetobacterspecies
Enterococcus species

For this reason, when there is a lack of satisfactory clinical
response, repeat culture and susceptibility testing should be

done. suscep-
tible to norfl in vitro; h A these (°] may
have higher MICs to nor than nalidixic acid: pti-
ble strains. There is lly no ¢ i b

norfloxacin and other classes of antibacterial agents. There-

tains the followmg i g mel-  fore, norﬂoxacm may demonstrate activity against indicated
lose sodi pyl  cellul hydroxypropy! g to some other antimicrobial agents
methylcellutose, iron oxide, and tita- fuding the aminoglycosides, penicillins, cephalosporins,
nium dioxide. ycli lid com-
Nor in, a fl inol differs from non-fluori-  binations of: e and trimathoprim. Antag
nated quinolones by having a fluorine atom at the € position  has been d in vitro b norfl in and

and a piperazine moiety at the 7 position.
CLINICAL PHARMACOLOGY
Infasting heatthy volunteers, atleast 30-40% of an oral dose

nitrofurantoin.

Norfioxacin has been shown to be active against most
stralns of the following organisms both /n vitro and in clinical
{see tNDICATIONS AND USAGE):

of NOROXIN is absorbed. Absorption is rapid g single
doses of 200 mg, 400 mg and 800 mg. Attherespective doses,
mean peak serum and plasma concentrations of 0.8, 1.5 and
2.4 pg/ml are attained approxnmately one hour after dosmg

Gram-posttive aerobes:
Enterococcus faecalis
Smphylococcusauceus

The p of food may
haltlife of norfloxacin in serum and plasma is 3-4 hours.
il be

e, o b
olaphy propiy

Steady-state of nor
within two days of dosing.
n heatthy elderly volunteers (65-76 years of age wnm nor-
is

Gram-;wgatlve aerobes:
Citrobacter freundii |

mal renal function for their age),
more slowly because of their shghuv decreased renal func-
tion. Drug ab , the effec-
tive half- llfe of norfloxacin in these elderly sub;ects is4 hours

Enterobacter cloacae
Escherichia coli
Ki Iebsiel_la pneumoniae

The disposition of norfloxacin in
clearance rates greater than 30 mummn 7:<]m2 is s«mllar to
that in heaithy vol In with clear-
ance rates equal to or less than 30 mi/min/1.73m?2, the renal
elimination of norfloxacin decreases so that the eff

Proteus mirabilis
Proteus vulgaris
Pseudnmanasaemginasa

serum half-life is 6.5 hours. In these patients, alteration of dos-

ageis necessary (see DOSAGE AND ADMINISTRATION). Drug
absorption appears unaffected ing renal fu

Nor h boli: biliary

ion, and fenal Aftera single 400—mg dose of

NOROXIN, mean antimicrobial activities eq to 278,

Norfloxacin has been shown to be actlve in vitro against'
most strains of the following ; the clinical

Gram-positive asrobes: ’ '
Bacillus cereus
o “

773, and 82 ug of norﬂoxacm/g of feces were obtained at12,
24, and 48 hours, resp Renal ion occurs by both
glomefularﬁltraﬂonand tubular secretion as evidenced bythe
high rate of renal clearance (approximately 276 mt/min).
Within 24 hours of drug admmistrauon, 26 to 32% of the

dose is n the urine as norfioxacin
with an additional 5-8% being recovered in the urine as six
active metabolites of lesser antimicrobial potency. Only a
small percentage {less than 1%)ofﬂledoselsrecuveredthere-
after, Fecal Y her 30% of the admini:
tered dose.

Two to three hours after a single 400-mg doss, urinary con-
centrations of 200 pg/mL or more are attained in the urine. (n
healthy volunteers, mean urinary concentrations of norﬂoxa-
cin remain above 30 pg/mL for at least 12 hours foll

Acinetobacter calcoaceticus
Aeromonasspecies
Alcaligenes species
Campylobacterspecies
Citrobacter diversus
Edwardslella tarda
Flavobacteriumspecies
Hafnia alvei

Klebsiella oxytoca
Klebsiella rhinoscleromatis
Morganella morganii
Providencis alcalifaciens
Prowdancia mngan‘

ia stuartii

400-mg dose. The urinary pH may affect the solubllity of nor—
floxacin. Norfloxacin is least soluble at urinary pH of 7.6 with
greatersolubilnyoccurring atpHsabove and below this value.
The serum protei g of nor isb 10 and
15%.

The following are mean concentrations of norfloxacin in
various flulds and tissues measured 1 to 4 hours post-dose
after two 400-mg doses, unless otherwise indicated:

*Registered trademark of MERCK & CO., Inc.
COPYRIGHT © MERCK & CO. Inc., 1986, 1989
All rights reserved

Salmonellaspecles
Shigeliaspecies
Vibrio cholerae
Vibrio parahemolyticus
" Yersinia enterocolitica ;
Qther: ;
Ureaplasma urealyticum |
NOROXIN is not g lly active agai
obes.
Norfloxacin has not been shown to be active against Tm
ponema pallidum. (See WARNINGS.)




NOROXIN® (Norfloxacin)

Susceptibility Tests
Diffusion Technlques: Quantitativemethods that require mea-
ofzone di give the most ’ i of

mesmptibilityofbactedamanﬁm‘uobialagen&Onasuch
procedure is the National Committes for Clinicat Laboratory
Standards (NCCLS) approved proced {M2- r-
mance Standards for icrobial Disk ptibility Tests
1990). This method has been ded for use with the
10-¢g norfloxacin disk to test suse:g:iebllity to norfloxacin.

h lation o i o

in the disk test with minimum inhibitory concantration (MIC)
for norfloxacin. Reports from the laboratory giving results of
the dard single-disk rti_l?llily tost with a 10-ug nor-

floxacin disk should be P g to the g
criteria (these criteria apply to isolates from urinary tract or
prostatic infectionsk:
It interpretation
217 {S} Susceptible
13-16 {l) Intermediate
<12 (R) Resistant
A report of “Susc ptible” i : s Ihazlme p is

likely to be inhibited by g p
tissue levels. A report of “Intermediate” indicates that the test
resul_tsbe idered equi | or if i Areportof

f indi t achievable concentrations of the
antibiotic are unlikely to be y and other therapy
should be selected.

Standardized procedures require the use of laboratory con-
trol organisms. The 10-pg norfloxacin disk should give the fol-
fowing zone diameter:

Organi "
E. coli ATCC 25922 28-35
P, asruginosa ATCC 27853 22-29
S. auraus ATCC 25923 17-28

Other quinolone antibacterial disks should not be substi-
tuted when performing susceptibility tests for norfloxacin
because of spectrum differences with norfloxacin. The 10-ug
norfioxacin disk should be used for all in vitro testing of iso-
lates using diffusion techniques.

Dilution Techniques: Broth and agar dilution methods, such as
those recommended by the NCCLS (M7-A2—-Methads for Dilu-
tion Antimicrobial Susceptibility Tests for Bacteria that Grow
Aerobically 1990), may be used to determine the minimum

ibitory ion {MIC} of norfloxacin. MIC test results
should be interpreted ding to the fi ing criteria
{these criteria apply to isolates from urinary tract or prostatic
infections):

MIC {ug/mL} Interpretation
<4 {S} Susceptible
8 (I} Intermediate
216 {R) Resistant

As with dard diffusion methods, dilution p! d
require the use of laboratory controt organisms. Standard nor-
floxacin powder should give the following MIC values:

Organism
E. coli ATCC 25922

0.03-0.12

E. faecalis ATCC 29212 2.080

P, aeruginosa ATCC 27853 1.0-40

S. aureus ATCC 29213 0.05-20
INDICATIONS AND USAGE

NOROXIN is indicated for the treatment of aduits with the

following infections caused by ptible strains of the des-
ignated microorganisms:
Urinary tractinfections:

Uncomplicated u’rinan'l' tract igfe_'cn;ons (including t‘:'ysﬁtis) due

to i P
niae, Proteus mirabilis, Pseudomonas aelruginosa, Staphyio-
coccus _ep i phyli .

Ci fir <

PTOP .

cloacae®, Protaus vul'galfs', Smphyloooogus aur'aus‘, or Strep-
tococcus agalactiae’.

Complicated urinary tract inf due to

fanrenfi nerichia coli, fella p 16, Proteus

mirabllis, Pseud i or i s,
d {Sea WARNINGS.):

Uncomplicated urethral and cervical gonorrhea due to Nels-

seria gonorrhoease.

Prostatitis:

Prostatitis due to Escherichia coli.

(See DOSAGE AND ADMINISTRATION for appropriate dos-
ing instructions.)

Penicillinase production shouid have no effect on norfloxa-
cin activity.

Appiopriaw cuiture and su§cepﬁbillty tests should be per-

before toisolateand identify organ-
isms causing the infsction and to determine their
susceptibility to norfl in. Th with norfl inmay be

initiated before results of these tests are known; once fesults
b ilable, appropriate therapy should be given.
Repeat cuiture and susceptibility testing performed periodi-
cally during therapy will provide information not only on the

*Efficacy for this organism in this organ system was studied in fawer
than 10 infections.

TABLETS
NOROXIN®
(NORFLOXACIN)

Cliicmar Numii]iilslalslzill
TABLETS
NOROXIN®
(NORFLOXACIN)

Circular Number

TABLETS
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* 7898525
' NOROXIN®{(Norfloxacin}

merapeuuc effect of the anumlcroblal agents but also on the

P ofi bactenal c

CONTRAINDICATIONS

3 NOROXIN {norfloxacin) is contraindicated in persons witha
history of hypersensitivity, tendinitis, or tendon rupture asso-
" ciated with the use of norfloxacin or any member of the qui-
nolone group of antimicrobial agents.

~ WARNINGS

THE SAFETY AND EFFICACY OF ORAL NOBFLOXACIN IN
CHILDREN, ADOLESCENTS (UNDER THE AGE OF 18), PREG-
{See PRECAUTIONS-Pregnancy, Nursing

. ESTABLISHED.
. Mothers and Pediatric Use.) The oral administration of single
: doses of norfloxacin, 6 times™ the reoommendad' humanclin-

PPV

NOROXIN®(Norfloxacin) Vel
sunhghtshouldbeavonded Therapyshouldbed-soonunuedsf
phototoxicity occurs. « W LNEn

Rarely, hemolytic reacﬂons l\ave been repomed in patlems
with latent or actual defectsin

‘who'-tal k baaanal agems '
includmg norﬂoxaeln (See ADVERSE REAC'HO )
Information for Patients -+~ '+

Patients should be advised: :
—to drink fluids liberally.

- that norfloxacin should be taken atleastone hourbefore or
atleast two hours afmra rnsal ormllklngesdon S
—thatmultivitami g ironorzine,
or antacids should not be taken within the two-hour period
before or within the two-hour period after talung norfloxadn.
{See Drug Interactions.) be

% ical dose {on a mg/kg basis), dl
Q dogs. Histologic examination of the weight-bearing joints of
. these dogs revealed permanent lesions of the cartilage. Other
quinolones also produced erosions of the cartilage in weight-
bearing joints and other signs of arthropathy in immature ani-

mals of various species. (See ANIMAL PHARMACOLOGY))
Convulsuons have been repor(ed in pauents receiving nor-

C

— that norfi in can cause di and lightheadedr
and, therefore, patients should know how they react to nor-
floxacin before they op an

Y O
in activities requiring mental alemessandcoo(dma- -

tion.
—to discontinue’ treatment and inform their physician if they
pain, or rupture of a tendon, and to

: and
toxlc psychoses have been reported in panents receiving
drugs in this class. Quinolones may also cause central ner-
vous system (CNS) stlmulauon which may lead to tremors,

rest and refrain from exercise unul the dcagnosus of tendinitis
ortendon rup has been
— that norfioxacin may be asoemed with hypersensitivity

dness, confusion, and h
If these reactions occur in patients receiving norfloxacin, the

drug should be discontinued and appropriate measures insti- .

tuted.

The effects of norfioxacin on brain function or on the electri-
cal activity of the brain have not been tested. Therefore, until
more information becomes available, norfloxacin, like all
other quinolones, should be used with caution in patients with

. known or suspected CNS disorders, such as severe cerebral
: arteriosclerosis, epilepsy, and other factors which predispose
: to seizures. (See ADVERSE REACTIONS.}

Serious and ¢ fonally fatal hyp itivity (anaphylac-
toid or anaphylactic) reactions, some following the first dose,
have been reported in patients receiving quinolone therapy.
Some reactions were accompanied by cardiovascular col-
lapse, foss of consciousness, tingling, pharyngeal or facial
edema, dyspnea, urticaria and itching. Only a few patients had
a history of hypersensitivity reactions. If an allergic reaction to
norfloxacin occurs, discontinue the drug. Serious acute hyper-
sensitivity reactions may require immediate emergency treat-
ment with epinephrine. Oxygen, intravenous fluids,
antihistamines, corticosteroids, pressor amines, and airway
management, including intubation, should be administered
as indicated.

Pseudomembranous colitis has been reported with nearly

even foll g the firstdose, and to discontinue the
drug atthe firstsign ofa skinrashor olherallerg:c teactlon
—to avoid undue exp to lightwhile recelv-

ing norfloxacin and to discontinue therapy if phototoxicity
oceurs.
—thatsome quinolones may increase the eflecls of theophyl-
line and/or caff {See Drugl
Laboratory Tests

As with any potent antibacterial agent, periodic assessment
of organ system functions, including renal, hepatic, and
hematopoietic, is advisable during prolonged therapy.
Drug Interactions

Elevated plasma levels of theophylline have been reported
with concomitant quinolone use. There have been reports of
theophyliine-related side effects in patients on concomitant
therapy with norfloxacin and theophyliine. Therefore, moni-
toring of theophylline plasma levels should be considered and
dosage of theophylline adjusted as required.

Elevated serum levels of cyclosponna have been reponed

with i use of cycl with norfl There-
fore cyclosponne serum levels should be monitored and
rine d it made when

mese drugs are used concomltandy
Quinolones, including norfl i, may enh the effects

of the oral anticoagulant warfarin or its derivatives. When

 allantb { agents, including norfloxacin, and mayrange  (hoca products are administered concomitantly, prothrombin
In severity from mild to life-threatening. “‘“ef'"" ® IS fime or other suitable coagulation tests shuulg be closely
important to conslder this di np itored.
Vil agenss, - -ubsequentto the fon of antiacte: " Bireag urinary ion of norfloxacin has been
agents. : p h P
Treatment with antibacterial agents alters the normal flora :'gobgﬁgcidgtrj:r;nr?orﬂ?xzdn of
of the colon and may permit overgrowth of clostridia. Studies The o usa of fe g inisnot Ao
indicate that a toxin produced by Clostridium difficile is one  ginco nitrof in may ize the antib ial effect of
pnmarvcause of anhbloho—assocaated colitis”. NOFlOXlN in the urinary tract.
After the diag of pseud: ouscolitishasbeen  “aq iviamins, or other prod ining iron or zin,

should be initiated. Mild
: cases of pseudomembranous colitis usually respond to drug

antacids or sucralfate should not be administered concomi-
tantly with, or within 2 hours of, the administration of norflox-

: alone. In moderate to severe cases, consider-  gun ‘bocaise they may interfere with absorption resulting in

: Iatton should be given to management‘;‘vlth fluids and elt:ctro- lowérserum and :li_ne’llevels ofnorﬂoxacin.rp ng

: avr::f.' protelg ru; D ety eHfontv :" it o ot :ch:wcolmasn Some quinolones have also been shown to Interfere with

: Yy fo} 3 i i -

. Ruptures of the shoulder, hand, and Achilles tendons that ;h“zen:’eftab‘?h.sma?‘fdc:ffeme. Thls m:}’[.é“g;&?ﬂ;?gged“'
required surgical repair or resulted in prolonged disability ) PP ‘s Imnal e i
have been reported with norfloxacin. Norfloxacin should be ~ Carcinag S esis, Imp of Fertility
discontinued if the patient experiences pain, inflammation,or _ No i in neof ges was observed with nor-
rupture ofa tendon. Patients should restand refrain fr as 10 in a study in rats, lasting up
cise until the diagnosis of tendinitis or tendon rupture has 10 96 weeks at doses 89 times* the usual human dose {on a
been confidently excluded. Tendon rupture can occur at any ~ mg/kg basis).

time during or after therapy with norfioxacin.

Norfloxacin has not been shown to be effectiva in the treat-
ment of syphilis. Antimicrobial agents used in high doses for
short penods ofumeto treatgonorrhea may mask ordelay the

ing syphilis. All pati with gonorrhea
should have aserologic test for syphllls at the time of diagno-
- sis. Patients treated with norfloxacin should have a follow-up
. serologic test for syphilis after three months.
PRECAUTIONS
General:

Needle-shaped crystals were found in the urine of some vol-

unteers who received either placebo, 800 mg norfloxacin, or

* 1600 mg norfloxacin {at or twice the recommended daily
dose, respectively) while participating in a double-blind,
crossover study comparing single doses of norfloxacin with
While cry is not exp d to occur under

usual conditions with a dosage regimen of 400 mg b.i.d. asa
precaution, the daily recommended dosage should not be
exceeded and the patient should drink sufficient fiuids to
ensure a proper state of hydration and adequate urinary out-

ut.
e ion in d y for with
impaired renal funﬂlon (see DOSAGE AND ADMINISTRA-
TION).

Moderate to severe phototoxicity reactions have been
observed in pauents who are exposed to excessive sunlight
. while receiving some members of this drug class. Excessive

| *Based on a patient weight of 50 kg.
1

T —

Norfloxacin was tested for mutagenic activity in a number
of in vivo and in vitro tests. Norfloxacin had no mutagenic
effact in the dommant lelhal test in mice and did not cause

h or rats at doses 30-60
times** the usuaf human dose {on a mg/kg basis). Norfloxacin
had no mutagenic activity in vitro in the Ames microbiat
mutagen test, Chinese h fibrobi: and V-79
fian cefl assay. Although norfloxacin was weakly positive in
the Rec-assay for DNA repair, all other mutxgemcmys were
negative including a more sensitive test(V-79). .

Norfloxacin did not adversely affect the lerulity of male and
female mice at oral doses up to 30 times"* the usual human
dose (on a mg/kg basis).

Pregnancy

Effects. Preg gory C. Norfl in has
been shown to produce embryomc loss in monkeys when
glven in doses 10 times'* the maximum dally total human
dose {on a mg/kg basis). At this dose, peak plasma fevels

were 2 times those
obtained ln humans, There has been no evidence of a terato-
genic effect in any of the animal specaes tested {rat, rabbit,
mouse, monkey) at 6-50 times®* the maximum daily human
dose(ona mglkg basls) There are, however, no adequate and

well ¢ in Norfloxacin
should be used during p only if the p ial benefit
justifies the potential risk to the fetus.
Nursing Mothers .
it is not known whether norfl in is d in human
mitk.
an
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NOROXINS® (Norfloxacin)

ik When a 200-mg dose of NOROXIN was administered to
i thers, nor was not d in human milk.

K, the dose studied was low, because other
-drugs in this class are din itk and b of
P jal for sefi dverse fons from norfl inin
nursing infants, a decision should be made to discontinue
nursing or to discontinue the drug, taking into account the
importance of the drug to the mother. .

Pediatric Use

hild:

TR LT R

7898525

NOROXIN® (Norfloxacin) 2
druria, dysphagia, elevation of blood glucose, elevationy g
serumch i, elevation of serum p i i
serum triglycerides, b ia, hepath is, SYmptom
atic hypoglycemia, nystag P 1 hyp ion, prolo
gation of prothrombln time, and vaginal candidiasis. )
OVERDOSAGE ?,

No significant lethality was observed in male and fomale,’

mice and rats atsingle oral doses upto4 gkg. .
in the event of acute overdosage, the stomach should be k¢
iad by inducing vomiting or by gastric lavage, and the .

The safety and effecti of oral nor in in
and adolescents below the age of 18 years have not been

established. Norfloxacin S ar pathy in j e ani-
ts of: t animal sp (See WARNINGS and ANIMAL

PHARMACOLOGY.} .

ADVERSE REACTIONS

Single-Dose Studies

portive must

patirent carefully ol}served and given symptomatic and sup-
DOSAGE AND ADMINISTRATION :

Tablets NOROXIN should be taken atleast one hour before Fe T e

or at least two hours after a meal or milk ingestion. Tablets
NOROXIN should be taken with a glass of water. Patients
jving NOROXIN should be well hydrated (see PRECAU-

In clinical trals involving 82 healthy and 228

patients with gonorrhea, treated with a single dose of norflox- TIONS).

acin, 6.5% reported drug-related ad peril How- { Renal Function

ever, the following incidence figures were lated with The ded daily dose of NOROXIN is as described
h inthe following chart:

todrug p.

The mostcommon adverse experiences {>1.0%) were: dizzi-
ness (2.6%), nausea {2.6%), headache {2.0%), and abdominal
cramping (1.6%).

Additional reactions (0.3%-1.0%} were: anorexia, diarrhea,
hyperhidrosi theni \frectal pain, constipation, dys-
pepsia, flatulence, tingling of the fingers, and vomiting.

Laboratory adverse changes considered drug-rel_ated were

reported in 45% of patients/subjects. These ry
changes were: increased AST (SGOT) (1.6%), decreased WBC
{1.3%), decreased platelet count (1.0%), increased urine pro-
tein (1.0%}, decreased hematocritand hemoglobin (0.6%), and
increased eosinophils {0.6%).

Multiple-Dose Studies

In clinical trials involving 52 healthy subjects and 1980
patients with urinary tract infections or prostatitis, treated
with muitipte doses of norfloxacin, 3.6% reported drug-related
adverse experiences. However, the incidence figures below
were lated without to drug ionship.

The most common adverse experiences {>1.0%) were: nau-
sea (4.2%), headache (2.8%), di i {1.7%), and astheni
{1.3%).

‘Additional reactions {0.3%-1.0%) were: abdominal pain,

 Iheart.

{nfection Dosa |Emquancy | Duration| Bose
Urnary Tract | Uncomplicated Wmg | ¢1zh 3days }800mQ
UTY's (cystitis) due
?Eci. }
umoniae,
nr‘;’."emimbilis
Uncomplicated 400mg 12h 710 | 800mg
Uﬂ'sdﬁemmher a day
indicated organisms
Complicated UTl's | 400mg |  QiZh 1‘0‘;21 800mg
S
Sexuel Uncomplicated 800 single i 800mg
T(ansr?lymd Gonarhea ™ doass o
Diseases
Prostatitis Acute or 400mg | qth Zdays | 800mg
Chronic
Renal impairment

NOROXIN may be used for the treatment of urinary tract
infections in patients with renal insufficiency. In patients with
a creatinine clearance rate of 30 ml/min/1.73m? or less, the

backpain,conslipation,diarrhea,drymoulh,d, pep
burn, fever, flatulence, hyperhidrosis, loose stools, pruritus,
rash, somnolence, and vomiting.

Less frequent reactions (0.1%-0.2%) included: abdominal
swelling, allergies, anorexia, anxiety, bitter taste, blurred
vision, bursitis, chest pain, chills, depression, dysmenorrhea,
edema, erythema, foot or hand swelling, insomnia, mouth
ulcer, my dial i jon, palpitation, pruritus ani, renal
colic, sleep disturbances, and urticaria.

Abnormal laboratory values observed in these patients/
subjects were: eosinophilia (1.5%), elevation of ALT (SGPT)
{1.4%), decreased WBC and/or neutrophil count{1.4%), eleva-
tion of AST (SGOT) (1.4%), and increased alkaline phos-
Phatase (1.1%). Those occurring less frequently included

ded dosage is one 400-mg tablet once daily for the
duration given above. At this dosage, the urinary concentra-
tion exceeds the MICs for most urinary pathogens susceptible
to norfloxacin, even when the creatinine clearance s less than
10 mL/min/1.73m2,

When only the serum creatinine level is avaitable, the fol- -
lowing formula {based on sex, weight, and age of the patient)
may be used to convert this value into creatinine clearance.
The serum creatinine should representa steady state of renal
function.

(weight in kg) x {140 —age)
72) % serum creatinine (mg/100 mL}

Males:

d BUN, increased LDH, i d serum
decreased hematoctit, and glycosuria.

Post Marketing
The most frequently reported ad in post-mar-
keting experienceis rash.

CNS effects characterized as gener: lized seizures and myo-
clonus have been reported with NO OXIN. A causal relation-
ship to NOROXIN has not been established (see WARNINGS).
Visual disturbances have been reported with drugs in this
class.

The following additional adverse reactions have been
reported since the drug was marketed:

Hypersensitivity Reactions
nsitivity reactions have been reported including
amgphylactoid reactions, angioedema, dyspnea, vasculitis,

arthritis, ar \gia and myalgia (see WARNINGS).
Skin
Toxic. epi | necrolysis, S Johnson synd
and erythema multiforme, liative dermatitis, p I-
tivity
Gastrointestinal

Pseudomembranous colitis, hepatitis, jaundice including
chalestatic jaundice, pancreatitis (rare), stomatitis. The onset
ofp olitis sympic y occur during or
after antibacterial treatment. (See WARNINGS.)

Renal

Interstitial nephritis, renal failure
Nervous System/Psychiatric

pPeripheral neuropathy, Guillain-Barté syndrome, ataxia,
paresthesia; psychic disturbances including psychotic reac-
tions and confusion
Musculoskeletal

Tendinitis, tendon rupture, possible exacerbation of myas-
thenia gravis
Hematologic

f U (0.85) x {above value}

Elderly

Elderly patients being treated for urinaty tract infections
who have a creatinine clearance of greater than 30 mUmin/
1.73m2 should receive the d ded under Nor-
rmal Renal Function.

Elderly patients being treated for urinary tract infections
who have a creatinine clearance of 30 ml/min/1.73m? or less
should receive 400 mg once daily as recommended under
Renal Impairment.

HOW SUPPLIED

No. 3522 — Tablets NOROXIN 400 mg are dark pink, oval
shaped, film-coated tablets, coded MSD 705 on one side and
NOROXIN on the other. They are supplied as follows:

NDC 0006-0705-68 bottles of 100 .

{6505-01-258-9542 100's}

NDC 0006-0705-20 unit of use bottes of 20

NDC 0006-0705-28 unitdose packages of 100.

Storage

Tablets NOROXIN should be stored ina tightly-closed con-
tainer. Avoid storage at temperatures above 40°C(104°F).
ANIMAL PHARMACOLOGY

Norfloxacin and related drugs have been shown to cause
arthropathy in imals of most species tested (see
WARNINGS).

Crystatluria has occurred in laboratory animals tested with
norfioxacin. (n dogs, needie-shaped drug crystals were seen

- In the urine at doses of 50 ma/kg/day. In rats, crystals wers

reported following doses 0f200 mg/kg/day.

Embryo lethality and slight matemotoxicity {vomiting and
anorexia) were observed incynomolgus monkeys atdoses of
150 mg/kg/day or higher

Ocular toxicity, seen with some related drugs, was not
observed in any norfloxacin-treated animals.

Neutropenla, leukopenia, hemolytic 8C i
assoclated with glucose-6-phosphate dehydrogenase defi-
dency:lhrombocﬂopenia
Special Senses

Transienthearingloss {rare), tinnitus, diplopia

Other adverse events reported with quinolones include:
agranutocytosis, albuminuria, candiduria, crystalluria, cylin-
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Division of Special Pathogens and Immunologic Drug Products

PROJECT MANAGEMENT OFFICER REVIEW
OF
FINAL PRINTED LABELING (FPL)

Application Number: 19-384/SLR-026, SLR-031, SLR-036
Name of Drug: NOROXIN™ (norfloxacin) Tablets

Sponsor: Merck & Co., Inc
Material Reviewed

Submission Date(s): November 3, 1997 and December 9, 1997

Receipt Date(s): November 6, 1997 and December 10, 1997

Background and Summary Description:

These supplemental new drug applications (SLR) $S-026, S-031, and S-036 for
NOROXIN™ were dated April 27, 1994, February 1, 1996, and June 6, 1997,
respectively. The following FDA letters were issued in response to the SLRs
identified above: an approvable letter for S-026 dated September 12, 19986, an
approval letter for S-031 dated January 15, 1997, and an approval letter for S- 036
dated June 20, 1997. S-031 and S-036 contained identical revisions. These
supplements account for the two identical FPLs contained in the November 3,
1997, submission (for distribution (Roberts Pharmaceutical, Puerto Rico)), and (for
manufacturing (Merck & Co.)).

Review

The FDA requested changes are incorporated in the FPLs dated May 1997. The
changes to the applicable sections of the labeling are listed as stated in the FDA
approvable and approval letters:

The Microbiology
subsection should be rewsed in accordance with the enclosed copy.” The
following wording was provided to the sponsor.

CLINICAL PHARMACOLOGY
Microbiology

Susceptibility Tests
Dilution Techniques:
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Organism : | MIC range{ua/ml)

E. coli ATCC 25922

E. faecalis ATCC 29212

P. aeruginosa ATCC 27853
S. aureus ATCC 29213

Diffusion Techniques: /
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1. National Committee for Clinical Laboratory Standards, Methods for dilution
antimicrobial susceptibility tests for bacteria that grow aerobically - 3rd ed.,

Approved Standard NCCLS Document M7-A3, Vol 13, No 25, NCCLS,
Villanova, PA, 1993.

2. National Committee for Clinical Laboratory Standards, Performance standards
for antimicrobial disk susceptibility tests - 5th ed., Approved Standard
NCCLS Document M2-A5, Vol 13, No 24, NCCLS, Villanova, PA, 1993

FDA approval letters dated January 15, 1997, (S-031) and June 20, 1997, (S-036)



’ sfated that the following revisions should be made to the CLINICAL
PHARMACOLOGY, PRECAUTIONS, AND DOSAGE AND ADMINISTRATION

sections of the package insert at the next printing. The following wordmg was
provided to the sponsor.

CLINICAL PHARMACOLOGY

L J

PRECAUTIONS - Informatiqn for Patients subsection

Revise the proposed statement to read: :
“that norfloxacin should be taken at least one hour before or a least two hours after
a meal or ingestion of milk and/or other dairy products.”

DOSAGE AND ADMINISTRATION -
Revise the first sentence to read: »
“NOROXIN tablets should be taken at least one hour before or at least two hours
after a meal or ingestion of milk and/or other dairy products.”
The June 20, 1997, FDA approval letter stated that the following revisions should |
be made to the CLINICAL PHARMACOLOGY, PRECAUTIONS, AND DOSAGE AND
ADMINISTRATION sections of the package insert at the next printing. The
following wording was provided to the sponsor.

Conclusidns
An acknowledge and retain letter will be issued accepting the FPLs enclosed in the

submlssmn dated November 3, 1997.
e L DA ipls

Pro;ect Man er

Risivts 4. Rocer iy

RigoBerto Roca, Medical Officer

concurrence:
HFD-590/ActingTL/MMann/ VY//W £-2-9¢
HFD-590/MO/RRoca/



HFD-590/ActingSCSO/LHubbard/ M f Né\i
HFD-590/CSO/BAtkins/drafted012398

cc:

Original NDA

HFD-590/Div. Files
HFD-590/ActingTL/MMann
HFD-590/MO/RRoca
HFD-590/ActingSCSO/LHubbard
HFD-590/CSO/BAtkins

address: o:\atkins\n19264\971022.rev
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Public Health Service -

Date  FEB 2 I
| | NDA No. 19-384
Benrietta No Ukwu, M.D.
" Merck Research Labordtories
Sumnevtown Pike
West Point, PA 19486

" Attention: Henrietta N. Ukwu, M.D.

Dear Sir/Madani: i

'We acknowledge recelpt of your supplemental application for the followmg
: Name of Drug Noroxip Tableta

NDA Number: 19-384

Supplement Number: 5~031

Date of Supplement. February 1, 1996

~ Date of Receipt- February 7, 1996

Food and Drug Admmlstratlon '

Rockvnlle MD 20857

1996

. Unless we find the application not acceptable for fllmg, the fi hng date will be 60 daysf )

from the recelpt date above.
Lo All'commUnicatio,ns_' concerning this NDA should be addressed as follows:

- Center for Drug Evaluation and Research

- Attention: Document Control, Room 12B-30
5600 Fishers Lane
Rockville, MD 20857- .

: !
Sincerely;yours,
_‘,.j://] f’ f 1‘!

ST
7 Superwsory ‘Consumer Safety Officer
Dwnsmn of Anti-Infectivé Drug Products -
Center for Drug Evalugflqn and Research

;
ot

FORM FDA 3217d (12/91)

70/




