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.
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NDA 50-608

SUMMARY BASIS OF APPROVAL

The medical officer's reviews and the pharmacology review will

serve as the Summary Basi< of Approval for the aoplication 50-6083
for UNASYN (ampicillin sodium/sulbactam sodium)
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NDA 50-608 April 29, 1986
Memorandum of Conference

Between: Pfizer:

. J. Mehta, M.D. (Pfizer, CT)

K. Knirsch, M.D, (Pfizer, CT)

F. Myers, Ph.D. (Pfizer, CT)

Swang, M.D. (Pfizer, NY)

Bluestoune, M.D. (Children's Hospital of Pittsburgh)

Cmm> o

and: FDA-DAIDP:

E. Tabor, M.D.

C. Stanley, M.D.

M. Albuerne, M.D.
R. Norton

J. Ramsey, Fh.D.

K. Creedon

Sub ject: 1Inadequate data for epiglottitis clain a.d proposed method for
changing the fixed ratio of drug combination (anpicillin and suibactam,

UNASYN).

Dr. Bluestone briefly described the previously and currently used therapy for
p2diatric patients with epiglottitis, He described the 6 patients with
confirmed ampicillin-resistant, beta-lactamase producing Haemophilus
influenzae whom he has treated with parenteral ampicillin and sulbactam, on
which a 100 percent cure rate is based. UDr. Knirsch noted that a seventh
patient had been treated since the results of the original 6 patients had been
submitted and handed a deck copy of the seventh patient's case report forms t»o
Dr. Albuerne,.

pr. Albuerne explained to the sponsor that this pediatric claim could not be
granted based on only 6 patients in a single-controlled study without any
supportive data from other pediatric indications.

Dr. Knirsch noted that there were two patients with resistant H. influenzae
who were enrolled in the controlled meningitis study that demonstrated
eradication of the pathogen. Drs. Tabor, Stanley and Albuerne all agreed that
a total of 8 patients was stilil inadequate to put a claim for these
jndications into the package insert.

Various regions with a high incidecce of resistant H. influenzae were noted
and possible investigators were suggested to the spomsor tor their
consideration in planning additicnal studies.
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It was further suggested that the sponsor market the product for treatment of
adults and that the pediatric claim be submitted as a new NDA since it would
consist of a different fixed ratio of sulbactaw:ampicillin than the adult
dosage this would be considered a classification 3,C drug.

.oby
S A
/f,-,;?./-_..oﬁr// { ﬂ',_',jﬁ,rl..
Kathleen,A. @reedon

/ s

’ i
cc: L_fiz
NDA 50-608 _ - ' ., b A
HFN-815 L

HFN-815/MO/MAlbuerne
HFN-815/MICRO/JRamsey

CHFN-815/cs0/KCreedor, »
47766
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URUG LONTROL REVTZIN iIOTES - #

Form 5 # 50-608 Rx, OTC (type of drug) Rx

DOSAGE FORI': Injection

SPONSOR : Pfizer Inc.
tastern Point Road

SUBMISSION REVIEWED:

a. Original dated: 4/19/85%

b. anendments dated: 4/14/86

St gy . e

c. Providing for;:

a. TRauL: Unasyn

b. HON-PROPRIETARY: Ampicillin Sodium/Sulbactan Sodium

Cc. CHEIICAL:

d. ESTAB:
e. USAN:
f. WhO:

STRUCTURAL FORMULA:

RELATED MDA, IND, 1IF, FORM 5's:




Form 5 50-508
Page 2

RzMARKS: (Clinical data supporting erficacy against methicillin resistant
Staphylococcus species are not sufficient. The package insert must have
a statement that says that methicillin resistant Staphylococcus must be
considered resistant to Unasyn regardless of zone diameter if the
proposed chart is to be retained. Alternatively, Staphylococcus species
must be listed separately trom Enterobacteriaceae and show & zone
diameter > 20 mn ror susceptible organisms.

(See enclosure 5, page 5).

\
/.,W) é"w
i 7

Ve
(Reviewer) James C. Ramsey
icrobiologist

HF-815 /l::_
5/12/86 - ’
cc: Orig. Form 5 # 50-608
HFiH-815
C_HFN-815/CS0
HF-178
HFN-235

hFii-815/JCRamsey /5/14/86/dh
R/D: init. by RNorton/5/ /86
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MeYieal aifficoy's Review of Uaaliage Insert fon WHRSYN
o il Tin sodioe/Sotbhactan sodim)

“he proposed package incert for UNASYN (apicillin solium/sulbactan sodium),
vovised according vith U reconmendat 1o provided by the DAIDP reviewing
tean, appeaTs adogquako,

Thore 15, houwcver, a Uaxgraphica! orror on page 3, under "Microbicloyv”,
second paragraph, third sentence.  ‘fhe word "plasmid" has been spelled
incorrectly. The Spoisor shoald v ashed to correct this mistake,
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Modical Bfffcor's v of MDA SN- o0

Tor Lhe couveatoncoe o) the reviecwers, the most imporiant studies whiel
woerided the cyidence ta support the rocommendation to approve UNASYN

teulhactam/amefciTlind {or the treatnent of (he condit {ona enumerated under
TOverall Conelasions” of the MOR (page L5Y are Tlaoted holow:

LOUR PESPINATORY TRACT TNFECTTIONS

Oprn Studies

Protocol # 52-1  (Pages 110=112) — 9 casex
Trotoenl #OR2-2 0 (Papes 112-114) — 4 cases
fretocsl 770 (Papes 12741300 - 1B cncen

SKI'™ and SN SIRUCTURE INFEOTICNS

Tontrolled §rudy T T
Protocnl A (Pages 44--h1) .

Sulbactam/amplcitlin —~ 21 cases
Ciindamyein/anlaoglyenstde ~ 24 canes

Open Studies

i e e e A e £ -

Studv # 02-L  (Pages 61-63) - L6 cases
Studv # 04-1  {Papges 63-65) - 13 rases
Studv # 20-1  (Pages 65-68) - 66 casey
Study # 12-2  (Pages 68-70) : b orases
Study # 15-1  (pages 101-102) = L0 cages

URTMARY TRACT INFECTIONS

Open studies

Protocol # 28~2 (Pages 97-99) — 14 cases
Protocol # 38-1 (Pages 102-104) ~ 9 cases
Protocol # 54-1 (Pages 115-116) -~ 11 cases
Protocol # 72-1 (Pages 120-122) - 9 cases

IMNIRA ABDUIIIMAL INFECT IONS
Controlied Studics

Protocol # 21-1 (Pages 35-139)
“ulbactam/ampic!llin - 5% cases
Stindamyein/geontamicin - 33 cascs

Protocol B (Puyes 83-91)

Sulbactam/aupleillin - 11 rases
Hotronidazole/ecentamic

'n - 10 casmes



Pretocol #0205 (fapes 91-94)

Sallactamfarpiet Titn - 24 casoy
THindamvetn/pontantein ~ 17 cases

Mmen Stnudy

Protoco! # 52-2 (Pac s 112-114) - 8 cases

GYNFCOLOCTCAL THFRECTIONS
Controlied SLUJ&NH o
Protacnl X (Papee 44-51)
Sulba;THE7hﬂpiciilin - 9 casos
Clindamycin/aminoglycosite -~ 9 casces

OTEN STUDY

o e ey

Protocol # 73-1 (Pag s 122-123) = 9 caces

An overall summiry of all ~iiufcal studies may he found on pape 148,
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NDA 50-608

Medical Officer's Keview of NDA 50-608

M. 0.

égglicant: Pfizer Central Research

Medical Research Laboratories
Groton, Connecticut

Date of Application: April 18, 1985

Date Review Started: May 6, 1935

Date Review Completed: Decembar 16, 1985

1.

A)

General Information

Name of Drug

(1) Generic: Sulbactam sodium and ampicillin sodium
(2) Trade: UNASYN

(3) Chemical:

Sulbactam sodium

Review #1

Sodium (25, 5R)=3,3~dimethyl-7~oxo-4-thia~1-azabicyclo [3.2.00

heptane-2—carboxylate 4,4~dioxide

Ampicillin sodium
Monosodium (2S, 5R,

6R)-6—[(R)-2-amino—2~phenylacetamido]—1,S*dimethyl—?—oxo—&-thia—l-

azabicyelo [3.2.0] heptane-2-carboxylate

Chemical Structure

Sulbactam sodium

Ampicillin sodium
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M 0\\ A iy
1 Uhy
econ 1Y

Aty oA

e s



NDA 50--608
Page (2)

B)

)

D)

E)

3.

Prarmacologic Category

Sulbactam is an irreversible inhibitor of several bacterial
Peta-lactamases. It is a derivalive of the basic penicillin nucleus, but
possesses little useful antibacterial activity except against the
Neisseriaciae.

Ampicillin is a semi-synthetic penicillin with a broad spectrum of
activity against penicillin-susceptible gram-positive organisms and
several gram-negative pathogens. However, it does not resist destruction
by beta-lactamases,

Proposed Indications

The proposed indications of Unasyn are the coanditions listed below when
caused by susceptible beta-lactamase producing pgram-positive and
gram-negative aercbic and anaerobic microorganisms,

infections
infections
infections

- Upper respiratory tract

- Lower respiratory tract

- 8kin and skin structure

- Urinary tract infections
Intra-abdominal infections
—~ Gynecologic infections

~ Bacterial septicemia

- Bone and joint irnfections

- CNS infections

(Yol JEN I W R O VU U
I

Dosage Foru

Unasyn, sulbactam sodium/ampicillin sodium parenteral combination, is
available as a dry powder for reconstitution in vials containing the
equivalent of 1000mg + 2000 mg, 500 mg + 1000 mg, 250 mg + 500 ng and 125
mg + 250 mg of sulbactam and ampicillin, respectively.

Route of Administration
Unasyn may be administered by either I.V. or I.M. routes.

Manufacturing Controls
(Refer to Chemistry Review)

Pharmacology
(Refer to Pharmacology Review)

Preclinical Studies

Microbioclogy

Study I.A. — In Vitro Antibacterial Spectrum of Sulbactam
The in vitro activity of sulbactam and ampicillin against a spectrum of
gram-positive and gram-megative organisms is shown in Table 1 below,
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Table 1
Primary In Vitro Activity of Sulbactam and Ampicillin
MIC (mcg/ml)
Orgaunisn St-ain No. Sulbac tam éggicillin
S, aureus (8) 5 200 Z 0.10
S. aureus (R) 400 200 200
S. epidermidis 111 50 £ 0.10
S. pyogenes 203 50 <.0.10
S. faecalis 206 7200 0.78
E. coli (R) 172 50 6.25
E. coli (R) 129 200 100
E. coli (S) 266 25 3.12
K. pneumoniae 009 50 12.5
K. pneumoniae 079 25 25
S. marcescens o0l 100 12.5
E. cloacae 00y 100 100
E. aerogeues 040 25 3.12
H. influenzae 012 100 0.78
P. aeruginosa 104 > 200 200
B. fragilis - 25-50 200
N. gonorrhoeae F18 0.15 0.07

S = Ampicillin susceptible
R = Ampicillin resistant

These results show that sulbactam ner se has veak antibacterial activity
compared to ampicillin. The potent activity of sulbactam against N.
gonorrhoeae is an obvious exception.

Study I.B. — Activity of Sulbactam against N, gonorrhoeae
The activity of sulbactam against N. gonorrhoeae isolates is presented 1n
Table 2.

Table 2

In Vitro Activity of Sulbactam, Ampicillin and Sulbactan/Ampicillin
against N. gonorrhoeae

MIC {mcg/ml)

Strain No. Sulbactam Ampicillin Sulbactam/Ampicillin
F-18CDC 0.15 0.07 0.07/0.07

c-9 3.12 0.09 0.09/0.09

66001 0.31 0.02 0.02/0.02

66008 0.15 0.02 0.02/0.02
CDC(R) 1.2 >10 0.3 /0.3

CDC(R) 2.5 710 0.9 /0.9

These data confirm that sulbactam is active against ampicillin susceptible
and ampicillin resistant strains of N. gonorrhoeae. In addition, there is
a synergistic response between sulbactam/ampicillin against the resistant
isolates.
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There 1s also a reference in the literature by Doern et al which presents
data showing that sulbactam markedly lowered ampicillin MICs to
Branhamella (Neisseria) catarrhalis strains harboring a beta-lactamase.

Study I.C. = Mode of Action of Sulbactam Against a Type IIl1 Eeta-Lactamase.

The purpose of this study was to demonstrate that sulbactam is a
non-vompetitive and irreversible beta-lactamase inhibitor.

Beta-lactam hydrolysis was measured at 37°C in 0.05M potassium
phosphate. Kinetic analyses were done with a Type III constitutive E.
coli beta-lactamase (unpurified). 1Initial rates of hydrolysis were
measured at various concentrations of penicillin G in the presence and
absence of sulbactam.

The inhibition of the Type III constitutive E. coli cell-free
beta-lactamase preparation by sulbactam is mechanistically complex.
Penicillin G hydrolysis was inhibited initially in a competitive fashion,
but within two minutes mixed inhibition kinetics were observed,
Necn—competitive (irreversible) inhibition was obtained by preincubating
the enzyme with a low concentration of sulbactam for ten minutes at 37°C
before the addition of penicillin G. The irreversibility of this
inhibition was also tested in a second experiment. Here, the enzyme was
almost completely inactivated by incubating with sulbactam for one hour.
Next, the enzyme was dialyzed in order to remove excess inhibitor. This
was completed within two hours, but at most, only 8% of the original
beta-lactamase activity was regenerated., Thus, 1t is proposed that
sulbactam first forms a reversible complex with the enzyme (competitive
inhibition). This complex reactis to form an inactivated enzyme inhibitor
complex, leading to non-coupetitive inhibition. This complex is stable
(irreversible).

Interpretation: The competitive component of inhibition is important as
this allows sulbactam to compete with the substrate, i.,e., gain access to
the active site of the beta—lactamase molecule. The non-competitive
inhibition effectively inactivates the enzyme long enough for the
beta-lactam antibiotic, ampicillin, to react with the penicillin binding
proteins responsible for cell wall biosynthesis.

Study I.D. - The Beta-Lactamase Inhibitory Spectrum of Sulbactam

Sulbactam is capable of inhibiting a variety of important beta-lactamases
from hydrolyzing ampicillin and penicillin G, ircluding the beta-lactamase
from methicillin-resistant staphylococcal species.

Fu and Neu demonstrated that sulbactam is an effective inhibitor of the
hydrolysis of penicillins and cephalosporins by both gram-positive and
gram-negative Richmond type II, III and ¥ beta-lactamase which are either
plasmid or ciromosomally mediated, Later they published a report on the
beta-lactam~inactivating activity of Legionella pneumophilia to
penicillins and cephalosporins. In the presence of sulbactam, the
hydrolysis of beta-lactams was prevented. The enzyme in L, pneumophilia
acted primarily as a cepholosporinase.
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Study I.E. — Activity of Sulbactam in a 1:1 Combination with Ampicillin
Against Beta-Laclamase Producing Orpanisws

Synergy (defined as at least a four-fold reduction in the MIC of both
agents) ~f sulbactam in a 1:1 combination with ampicillin was demonstrated
against the fsllowing beta-lactamase producing organisms: 5. aureus 01A10

and 01A400, §;_epidermidis 01B126, H. influenzae 54A036, K. pneumoniae
534009 and 53A031, S. marcescens 634017, P. stuartii 774013, and M.

morganii 97A001.
Synergy was not neeu against E, coli 514129, K. oxytoca 530024, E. cloacae

————

678009 and 2;_g£yaginosa 52A104,

Study I.F. - In Vitro Antibacterial Activity of Sulbactam/Ampicillin
Against 600 Bacterial Isolates

In an extensive in vitro study involvirg 616 ampicillin resistaut clinical
isolates, it was demonstrated that sulbactam is a potent inhibitor of the
beta-lactamase found in a variety of gram-positive and gram-negative
bacteria. Over 907 of the Staphylococcus, including methicillin-resisiant
S. aureus, Bacteroides, Hzemophilus, Klebsiella, E. c»li. E. aerogenrs and
Proteus species were inhibited by 16/16 mcg/ml of ampicillin/sulbactam.

Study I1.G. - Activity of Sulbactam/Anmpicillin Against Bacteroides fragilis

Ir. this study, over 100 mcg/ml of ampicillin were required to inhibit 9C%
of the 51 B, fragilis strains tested. However, when 3.12 mcg/ml of
sulbactam plus 6.25 mcg/ml of ampicillin were combined, 90% of the 51
strains were inhibited.

Study I.H. - Bactericidal Activity of the Sulbactam/Amnpicillin Combination

Counparison of the bacteriostatic - bactericidal activity of a 1:1
combination of ampicillin/sulbactam against 28 ampicillin resistant
strains of Staphylococcus aureus is presented in Table 3.

Table 3

Values* in mecg/ml

% of Strains Ampicillin Sulbactam Ampicillin/Sulbactam
Inhibited IC MBC MIC MBC MIC MBC
50 100 200 200 200 3.12 6.25
75 100 7200 6.25 12.5
90 200 6.25 50

f .
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Comparison of the bacteriostatic-bactericidal activity of a 1:1
combination of ampicillin/sulbactam against 17 ampicillin-resistant
strains of H. influcnzae 1s presented in Table 4,

Table 4

vValues* in mcyp/ml

% of Strains Ampicillin Sulbactam Ampicillin/Sulbactam
Inhibited MIC MBC MiC MBC MIC MBC
50 200 7 400 100 100 3.12 3.12

75 400 100 200 3.12 6.25

90 > 400 200 200 6.25 h.25

*Values represent total beta-lactam concentration, e.g., 3.12 mcg/ml
equals 1.56 ampicillin plus 1.56 sulbactam.

As shown in Tables 3 and 4, Lhe combination of sulbactam/ampicillin is
bactericidal. MBCs against S. aurcus were generally ocnly one dilution
higher than the MICs. Five of the 28 S. aureus strains were beta-lactam
"tolerant” strains. These isolates possess a form of penicillin
resistance that differs from resistance due to beta-lactamase and
resistance due to intrinsic (e.g. methicillin resistance) mechanisms in
that their MIC's are normal but their MBCs are generally high against cell
wall active antibiotics (nafcillin). This explains the apparent lack of
significant MBC activity at the 90 percent level and was not due to
inactivity against a beta-lactamase.

Against H. influenzae, the 90 percent MBC level was within one dilution of
MICs.

Study I.I - A Determination of the Rate at Which Sulbactam/Ampicillin
Kills Ampicillin Resistant Staphylococcus_aureus and Bacteroides fragilis

In this experiment the combination of 3.12 mcg/ml sulbactam plus 3.12
mcg/ml ampicillin killed 97.9% of S. aureus cells in 24 hours. The
combination of 6.25 mcg/ml of sulbactam and 0.78 ncg/ml of ampicillin was
bactericidal, but the reverse ratioc was not. This indicates that a
sufficient level of sulbactac is required for maintaining bactericidal
activity.

The combination of 3.12 mcg/ml sulbactam and 3.12 mcg/ml penicillin G
killed over 99.9%Z of the penicillin G resistant B. fragilis cells within
six hours.

Study I.J. - Comparative Activity of Different Ratios of
Sulbactam/Ampicillin Against Resistanit Staphylococcus auveus
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A.

Sulbactam in combination with ampicillin at ratio of 1:1, 1:2, or 2:1
exhibits synergestic activity as shown in Table 5.

Egb]e 5

Activity of Single Agents and Combinations Against

45 Resistant Staphylococcus aureus JIsolates

Activity of Components

or

» of Isolates MIC (meg/ml) of Single Agents

Inhibited Sulbactam Ampicillin
50 200 50
75 200 200
g0 200 200

Activity of Combinations

% of Isolates MIC (mcg/ml) at Ratio of Sulbactam: Ampicillin
Tohibited 1.1 2:1 1:2

50 1.56 + 1.56 1:56 + 0.78 0.78 + 1.56

75 3.12 + 3.12 3.12 + 1.56 1.56 + 3.12

90 3.12 + 3,12 6.25 + 3,12 3.12 + 6.25

Aswapokee and Neu reported that the combination of sulbactam and
ampicillin was synergistic at ratios of ampicillin to sulbactam of 1:1,
5:1 and 10:1, although complete synergy (4-fold reduction in MIC of both
agents) was shown for significantiy fewer isolates at an ampicillin to
sulbactam ratio of 10:1. 1In addition, Retsema et al reported that an
ampicillin to sulbactam ratio of 4:1 (as well as a 1:1 and a 2:1 ratio)
was highly synergistic against a battery of 21 methicillin-resistant
staphylococci.

Study I.X. — Emergence of Resistance in the Presence of
Sulbactam/Ampicillin

The emergence of resistance to sulbactam/ampicillin by ampicillin
resistant strains of S. aureus, H. influenzae and g;_fragilis was
determined by Retsema et al,

Results showed that §S. aureus strains highly resistant to ampicillin were
suscentible to the sulbactam/ampicillin combination (MIC 3.12/3.12
mcg/ml). After six transfers in the presence of a sublethal concentration
of the combination, the MICs increased only a single tube dilution to
6.25/6.25 mcg/ml for all the 16 strains tested. The MIC of
sulbactam/ampicillin remained the same (6.25/6.25 mcg/ml) after seven
tranfers of H. influenzae straing in the presence of sublethal amounts of
the combination and increased only one dilution after seven transfers with
B. fragilis strains highly resistant to ampicillin.

These results demonstrate that ampicillin resistant S. aureus, H.
influenzae and B. fragilis strains do not readily develop resistance to
the sulbactam/ampicillin combination.
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Study I.L. - Protection of Ampicillin by Sulbactam Against Resistance
Development

The MIC values of sulbactam, ampicillin and sulbactam/ampicillin (1:1}
against mixed inocula composed of ampicillin resistant 0l1A400 and
anpicillin susceptible 01A005 staphylococci were determined. §. aureus
01AD05 was susceptible to ampicillin at an MIC of 0.19 mcg/ml.hhin
contrast, the 0lA400 strain required more than 100 mcg/ml of ampicillin to
inhibit its growth. The presence of up to 10,000 resistant cells had a
minimal effect on MIC values (0.39 to only 1.56 mcg/ml) for ampicillin.
However, higher numbers of resistant cells in the mixture effectively
destroyed the activity of ampiciliin. 1In contrast the 1:1 mixture of the
sulbactam/ampicillin was highly active against the controls and all mixed
inocula.

Sulbactam per se was ineffective against all mixed populations at 100
meg/ml,

To further challenge the sulbactam/ampiciliin combinatior, a series of
serial transfer studies starting with mixed resistant and susceptible
staphylococci inocula were carried out. Cephalexin and cefaclor were
included as control antibioties. The activity of ampicillin (without
sulbactam) was lost after a single passage against inocula containing
small numbers of the resistant S, aureus 012400. By the fourth passage
both cephalosporins exhibited SLgnlflcanL irczreases in MIC values.
Sulbactam/ampicillin MICs were also increased over the 10 passage series;
however, the 6.25/6.25 mcg/ml concentrations observed at the end are well
within achievable levels following parenteral administration of the
combination.

Study I.M. - Studies on the Stability of Sulbactam at Different pH Values

The in vitro stability of sulbactam was evaluated at pH 2.6, pH 7.0 and pH
8.0 At the three pHs tested, sulbactam retained essentially full activity
over an interval of 24 hours. Under these conditions, the half-life was
greater than 100 hours.

English et al also demonstrated that sulbactam is stable in human serum at
pH 7.4 and human urine at pH 9.0 for more than 100 hours. In human urine
at pH 4.5 the estimated half-life is 82 hours.

Study I.N. = O her Studies Included in the Preclinical Development of
Sulbactam/Ampicillin

Influence of Medium. = The activity of sulbactam/ampicillin has been

2valuaied against resistant S. aureus in three different media using both
broth and agar preparations. " In addition to Lhe routinely used BHI, the
studies included Muller-Hinton and Trypticase Soy.

Sulbactam/ampicillin had almost identical potency in all three media
whether carried out in broth or agar. Occasionally higher MICs were
recorded in BHI medium probably due to better growth of the S. aureus in
this rich medium.

-

Serum Protein Binding - The protein biuding of sulbactam in human serum

was observed to be approximately 38%, compared with 28% for ampicillin.
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Affinity of Sulbactam for PBPs - Sulbactam has been shown to bind
preterentially to PBPs la and 2 of E. coli K-12, although its affinity for
these proteins is much lower than that of conventional penicillin
antibiotics

No other PBPs bound sulbactam to any significant degree.

Antagonism — At no time in the course of bacteriological studies was there
evidence of an an-agonistic response to Lhe sulbacrtam/ampicillin
combination.

Study II.A. - Acute Systemic Protection Tests with Sullacitam in
Combination with Ampicillin

The activity of sulbactam/ampicillin against a spectrum of bacterial
infections in mice has been determined. All pathogenic strains tested
were beta-lactamse producers highly resistant to ampicillin.

The sulbactam/ampicillin combination was active against all the isolates.,
Especially noteworthy was the activity demonstrated against
methicillin-resistant S, aureus isolates (01A137 and 01A133) and the mixed
anaerobic infection (Bacleroides fragilis plus Fusobacterium necrophorum).

Study II1.B. - The Activity of Sulbactam/Ampicillin Against Experimental
Urinary Tract Infections

The efficacy of sulbactam/ampicillin against experimental urinary tract
infections in rats caused by ampicillin resistant strains of Escherichia
coli and Proteus vulgaris has been evaluated.

Against the resistant E. coli infection, a 3.7 log reduction in viable
bacteria in the kidney—;htfngerved. This compared favorably with the
response effected by cefaclor.

Against the resistant P. vulgaris infection, a 2.3 log reduction in viable
bacteria was obse.ved. This activity was quantitatively identical to the
action of indanyl carbenicillin, the positive control used in these
studies.

Ampicillin and sulbactam as single agents were, as expected, without
gignificant activity.

Study 11.C. - Efficacy of Sulbactam/Ampicillin Against Localized Infection
Models in Mice

The activity of sulbactam/ampicillin in localized infection models that
are related to clinical situations such as skin and soft tissue infections
was studied. Ampicillin alone, dicloxacillin, cephalexin and cefaclor
were used as comparative agents.

Three different ampicillin resistant strains of 5, aureus of varying
susceptibility were used to produce these infections.

Other than the expected poor performance of ampicillin, the two
cephalosporins, dicloxacillin and sulbactam/ampicillin performed well
against these difficult to treat infections. Dicloxacillin's performance
was somewhat inferior against the methicillin resistant strain 0l1A 137,
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In an experimental suture infection in mice caused by S. aureus 01A470,
sulbactam/ampicillin and cephalexin were effective in ?Eﬁucing the
infection by a 2-log count from that of the infected control and
ampicillin,

Study II.C.1 ~ Efficacy of Sulbactam/Anpicillin Against Localized
Infection Models in Mice

The oral and paren’ cral dosage forms of sulbactam/ampicillin were
evaluated in an experimental thigh infection in mice produced by an
ampicillin-resistant S, aureus 01A400. Five commercial beta-lactam
antibiotics were included for comparison purposes,

The high dose (100 + 100 mg/kg) of the oral (ampicillin/sulbactam pivoxil)
and parenteral (ampicillin/sulbactam) dosage forms reduced the viable
count of staphylococci in the thigh muscle by nearly five logs from that
in the untreated controls. At the lower dosage studied (50+50 mg/kg), the
parenteral dosage from reduced the viable count by four logs from that of
the infected controls; the oral dosage form, by three logs.

This activity compared very favorably with that of cefazolin, oxacillin
and methicillin. The activity of sulbactam/ampicillin was greater than
that of dicloxacillin and cefalexin.

{ardiovascular Effects

Sulbactam/ampicillin was administered by 15 minute infusion to each of 4
anesthetized beagle dogs at a dose of 67 mg/kg of sulbactam and 133 ng/kg
of ampicillin, After a 10 minute interval, sulbactam/ampicillin was
administered by infusion to the same dogs at a dose of 134 mg/kg
sulbactam/266 mg/kg ampicillin. No significant changes in mean blood
pressure, heart rate or pattern of electrocardiogram were noted 1n any of
the animals.

Blood samples were drawn from each animal before and after each infusion
for determination of drug concentration. One minute after the end of the
second infusion, the serum concentration of sulbactam ranged from 641 to
787 mcg/ml and that of ampicillin from 711 to 1507 meg/mt.

Results of this study suggest that it is unlikely that
sulbactam/ampicillin will have cardiovascular adverse effects in man.

Protein Binding

Protein binding of sulbactam, ampicillin and carbenicillin was determined
in human, dog and mouse sera.

Approximately 38% of the sulbactam was bound to human serum protein,
Ampicillin and carbenicillin were bound approximately 28% and 48%,
respectively,

In dog serum, approximately 50% of the sulbactam, 18% of the Ampicillin
and 33% of the carbenicillin were protein bound.

In mouse serum, 33% of the sulbactam and 27% of the ampicillin were
protein bound. 1In the extravascular fluid fiom the mouse, 20% of the
sulbactam and 16% of the ampicillin were protein bound.
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Pharmacokinetic Studies

Study #07-2

Title:

The Kinetics of intravenous and Intramuscular Ampicillin/Sulbactanm
in Man

Investigator: Donald J. Weidler,
University of Miami

M.D., Division of Clinical Pharmacology,

Procedure: Sixteen volunteers received 1.0 g ampicillin/0.5 g sulbactam
y minute infusion and by I.M, injection in a cross-over pattern,
Eight other volunteers received a 15 minute infusion of 2.0 g
ampicillin/1.0 g sulbactam, and an additional eight subjects received a
single I.M. injection of 0.5 g ampicillin/0. 25 g sulbactam. Serum and
urine samples were obtained and assayed for sulbactam and ampicillin,

Results:

Mean Serum Concentrations of Sulbactan (16 subjects)

= 15 minute infusion o .0 g ampici .J g sulbactam

Dose

Concentration (mcg/mi)
Time (hours) AUC
0.10 0.25 0.50 0.75 1.00 1.50 2,00 4.00 6.00 8,00 |(Hrs. meg/ml)
29.67 21.48 15,31 11.42 9.06  5.75 3.90 1.04 0.39 0.12 32,54

Mean Serum Concentration of Ampicillin (16 subjects)
Dose = 15 minute infusion of 1.0 g ampicillin/0.5 g sulbactam

Concentration (mcg/ml)

Time (hours) AUC

0.10 0.25 0.50 0.75 1.00 1.50 2.00 4.00 6.00 8,00 |(Hrs. mcg/ml)

57.51 38,93 28.49 19.26 14.35  8.52 3.91  1.45  0.42 0.16 55.03

Mean Urinary Recovery of Sulbactam and Am icillin (16 subjects)
Dose = 15 minute infusion of 1.0 B amgjcillin?O.ig sulbactam

Sulbactam Concentration (meg/ml)

O=~4 Hours 4-8 Hours Total Racovery (% of dose)
981 43.6 86.0

<Ampicillin Concentration (mcg/ml)

0-4 Hours 4-8 Hours Total Recovery (% of dose)
2100 68.7 86.4
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Mean Serum Concentrations of Sulbactam and Ampicillin(l6 subjects)
Dose = I.M. injection of 1.0 g ampicillin/0.5 g sulbactam

Sulbactam Concentration (mcg/ml)

Time (hours) AUC
0.10 0.25 0.50 0.75 1.00  T1.506° " 2.00  4.00 6.00 B8.00] (Hurs. mcg/ml)
4,15 8.18 11.3 7 12,26 11.72 10.15  8.11 32.79 " 1.07 0.7 35.72

Ampicillin Concentration (mecg/ml)

Time (hours?) AUC
0.10  0.25 0,50 0.75 1.00 1.50 2,00 4.00 6.00 8.00 | (Hrs. ncg/ml)
5.40 10.38 15.56 16.97 16.59 15.43 13.48  4.53 1.33  0.38 53.98

Mean Urinary Recovery of Sulbactam and Ampicillin (16 subjects)
Dose = I.M. injection of 1.0 g ampicillin/0.5 g sulbactam
Sulbactam Concentration (mcg/ml)

0-4 Hours 4-8 Hours Total Recovery (% of dose)
1005 123 82.2

Ampicillin Concentration (meg/ml)

0-4 Hours 4-8 Hours Total Recovery (7% of dose)
1724 234 73.8

Mean Serum Concentrations of Sulbactam and ampicillin( 8 subjects)
Dose = I.M, injection of 2 g ampicillin/]l g sulbactam

Sulbactam Concentration (mcg/ml)

Time (hours) AUC

0.10 __0.25  0.50 0.75 1.00 1.50 2.00 4.00  6.00 8.00] (Hrs. mcg/ml)
0.

68.01 50.80 37.27 26.43 20.69 12.34  8.83 2,04 71 0.29 73.61
Ampicillin Concentration (mcg/ml)
Time (hours) AUC
0.10 0,25 0.50 0.75 1.00 1.50 2.00 4,00 6,00 8.00 [ (Hrs. mcg/ml)
124,2 94,51 65.32 45.75 32.99 18,19 11.5 2,97 1,05 0.35 121.96
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Mean Urinary Recovery of Sulbactam and Ampicillin{ 8 subjects)
Dose = 15 minute infusion of 2 g ampicillin/l g sulbactam
Sulbactam Concentration (mecg/ml)
0-4 Hours 4~8 Hours Total Recovery (% of dose)
1478 35.2 80.0
Ampicillin Concentration {(mcg/ml)
0-4 Hours 4-8 Hours Total Recovery (% of dose)
2921 93.1 78.1
Mean Serum Concentration of Sulbactam and Ampicillin (8 subjects)
Dose = I.M, injection of 0.5 g ampicillin/0.25 g sulbactam
Sulbactam Concentration {(mcg/ml)
Time (hours) AUC
0,10 0.25 0.50 0./5 1.00 1.50 2.00 4.00 6.00 8,00] (Hrs. meg/ml)
2.79 6.13  6.99 6.84 6.10 4,74 3.21 0.87 0.28 0.08 16.09
Ampicillin Concentration (mcg/ml)
Time (hours) AUC
0.10 0,25 0.50 0,75 1.00 1.50 2.00 4.00 6.00 8,00 (Hrs. mcg/ml)
4,83 9,23 12.34 11.91 11.85 8.90 6.21 1.58 0.45 0,16 29.39
Mean Urinary Recovery of Sulbactam and Ampicillin{ 8 subjects)
Dose = I,M, injection of 0.5 g ampicillin/0.25 g sulbactam
Sulbactam Concentration (mcg/ml)
0-4 Hours 4-8 Hours Total Recovery (% of dose)
425 32.2 79.4
Ampicillin Concentration (meg/ml)
0-4 Hours 4-8 Hours Total Recovery (% of dose)
986 87.5 92.3

Mean Serum Half-Life (T 1/2) of Sulbactam and Ampicillin

Half-Life (hours)

Doge Route Sulbactam Ampicillin
2 g ampicillin/l g sulbactam I.V. 1.0? 1.02
1 g ampicillin/0.5 g sulbactam I.V. 1.08 0.98
1l g ampicillin/0.5 g sulbactam I.M. 1.32 1,22
0.5 g ampicillin/0.25 g sulbactam  I.M. 1.12 1.03
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Renal and Non-renal Clearances of ampicillin and
Sulbactam in Normal Subjects

Clearance (ml/min}

Route Dose(g) Renal Non-Renal Total
Sulbactam '

I.V. 1.0 177 52 229
I.V. 0.5 208 60 269
1.M 0.5 203 40 241
LM 0.25 207 51 258
ALL ALL 201 50 251

Ameicillin
I.V. 2.0 215 59 274
I.V. 1.0 259 59 315
I.M. 1.0 248 75 324
1.M, 0.5 266 28 282
ALL Al 249 59 396

The mean peak serum concentrations following the fifteen minute infusion
of 2 g ampicillin/ 1 g sulbactam were 124 meg/ml ampicillin and 68 mecg/ml
sulbactam. One gram ampicillin/0.5 g sulbactam (I.V.) produced peak
concentrations of 58 meg/ml ampicillin and 30 meg/ml gsulbactam, I.M.
doses of 1 g ampicillin/0.5 g sulbactam produced peak serum
concentrations of 18 mcg/ml ampicillin and 13 meg/ml sulbactam. Urinary
recoveries following I.V. and I.M., doses were similar for both drugs.
Total clearance was approximately 306 ml/min for ampicillin and 251 nml /min
for sulbactam. Renal clearance was 249 ml /min for ampicillin and 201
ml/nin for sulbactam,

Following I.V. administration, the distribution of ampicillin and
sulbactam was moderately rapid with half-lives of 42 minutes for sulbactam
and 66 minutes for ampicillin. The apparent volume of distribution for
the central compartment (blood and rapidly equilibrating tissues) was 146
for sulbactam and 154 ml/kg for ampicillin, The whole body volume of
distribution (for I.V. doses) was 384 ml /kg for ampicillin and 332 nl /kg
for sulbactan,

Study #01-3: The Kinetic Interaction of Sulbactam with Ampicillin or
Jenicillin G in Man

Investigator: Sherrard L. Hayes, M.D., Department of Pharmacology,
University of Miami.

Procedure: This was a three-way cross~over study of sulbactam,

ampicillin, aud penicillin G, alone and in combination, 81x patients were
used for eacn of three dosing regimens: 1) 500 mg sulbactam and 500 ng
penicilliu G, aloae and in combination, I.V. infusion for 30 minutes; 2)
500 mg sulbactam and 500 mg penicillin G, alone and in combination, I.M.
injection; 3) 500 mg sulbactam and 500 mg ampicillin, alone and in
combination, I.V, bolus. Comparisons were made for AUCs, peak
concentrations of drug in serum, terminal half-lives and the percent

—— i
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recovered in urine for each drug administered alone VvS. in combination,

Results:
Mean Value (N=6)
(5) ©) Urinary

) AUC Cmax t 1/2 Recovery
Drug Route (meg.hr/ml) (meg/ml) {hrs) (% of dose)
SUL(alone) 30 nin 34.4 23.3 1.20 72.9
SUL(+PG) I.V. 36.0 28.4 1.30 77.8
PG(+SUL) 30.9 37.4 0.85 80.8
PG(alone) 25.8 27.7 0.87 86.1
SUL(alone) I.H, 35.5 14.2 1.51 76.5
SUL(+PG) 43.1 12.1 2.47 97.4
PG(+SUL) 24.3 7.8 1.90 76.9
PG(alone) 30.4 7.7 1.87 68.1
SUL(alone) i.V. 29.6 31.8 1.25 109.5
SUL(+AMP) Bolus 36.6 30.4 1,41 89.2
AMP(45UL) 24,7 23.2 0.99 59.¢
AlP(alone) 30.3 27.6 1.06 64.2

(a) SUL = sulbactam; PG = penicillin G; AMP = ampicillin
(b) penicillin G results are in u. hr/ml
(c) penicillin G results are in u/ml

Sulbactam had no consistent significant etfect on the disposition of
ampicillin or penicillin G. Additionally, the co-administration of
ampicillin or penicillin G appeared to have no effect on the kinetics of
sulbactam,

Study #07-3
Title: Fhase I Bioequivalency Study of Sulbactam Sodium/Ampicillin
Administered Intravenously to Normal Volunteers.

Investigator: Donald J. Weidler, Division of Clinical Pharmacology,
University of Miami,

Study Design:

Single dose crossover study designed to establish serum levels, urinary
excretion and bioequivalency following intravenous infusion of a fixed
combination of 2 g ampicillin/l g sulbactam compared to the same drugs
reconstituted separately, then given together.

Procedure:

Sixteen healthy male voluntecrs were divided into two groups of eight
subjects each. Group I was administered a fixed combination of 2 g
ampicillin/l g sulbactam by l15-minute intravenous infusion. Group II was
given 2 g ampicillin and 1 g sulbactam that had been reconstituted
separately then administered together by l5-minute IV infusion.

Sroup I and Group II reversed their drug assignments following a minimum
2—day washout period.
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Results;
SULBACTAM
DOSE AUC Peak Max Halt-Life Recovered in
FORM {0O-INF) (mcg/ml) (1-6 hrs) Urine (%)
FIXED
COMBINATION 63 55 1.06 77
SEPARATE
RECONSTITUTION 64 58 1.03 75
AMPICILLIN
J DOSE AUC Peak Max Halt-Life Recovered in
FORIM {O~1INF) (meg/ml) (1-6 hrs) Urine (%)
FIXED
COMBINATION 126 125 1.03 84
SEPARATE
RECONSTITUTION 119 119 1.00 79
The fixed combination of 2 g ampicillin/l g sulbactam and the separately
reconstituted 2 g ampicillin given with 1 g sulbactam are bicequivalent as
indicated by similar AUCs, peak ¢oncentrations, half-life and urine
recoveries,
Study #20-1
Title: A Comparison of the Pharmacokinetics, Toleratir and Safety of
Sulbactam and Ampicillin after Administration of Singie Intramuscular
Doses Alone or in Combination.
Investigator: R. Mesure, M.D., Clinique St, Remi, Brussels, Belgium
Study Design: A 3-period crossover study in which each of 12 healthy
young men received eitlier 0.5 g sulbactam plus 0.5 g ampicillin, 0.5 g
gulbactam alone or 0.5 g ampicillin alone as a single intramuscular
injection. There were intervals of 7 days between each injection, and the
allocation of treatment order was according to a computer-generated
randomization list.
Samples of blood and urine were collected at various time intervals for
drug assay.
- e
[
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summary of Sulbactam and Ampicillin Pharmacokinetics
Pharmacokinetic Parameter*
Peak Conc. AUC T1/2 HMedian time

Treatment (mg /L) mg/L. hrs) (hrs) to peek (hrs)
Sulbactam (0.5 g) 22,0 39,2 1.04 0.5
Sulbactam (0.5 g plus 23.2 42.3 1.05 0.5
0.5 g ampicillin
Ampicillin (0.5 g) 8.0 14.8 1.11 0.5
Ampicillin (0.5 g plus 7.1 14.8 1.17 0.5

0.5 g sulbactam
*Mean of values for 12 subjects

summary of Sulbactam and Ampicillin Urinary Excretion

Urine Sulbactam levels following: Ampicillin levels following:
Collection 0.5 g sulbactam]0.5 g sulb + 0.5g anmp 0.5 g Ampicillin|/ 0.5 g amp + 0.5 g sult
Period Amount (mg) Amount (mg) Amount (mg) Amount (mg)
0-24_hrs 547.4 412.5 288.0 287.6
% _of dose 89.5 82.5 57.6 57.5

There were no significant differences in the peak plasma concentrations,
AUCs, time to peak, plasma half-lives or urinary excretion of either drug
when administration alone was conmpared with administration of the drugs in
combination,

The only side effect relating to treatment was pain at the injection site
which was experienced by most of the vclunteers after each injection,

Study #24-2: The Pharmacokinetics, Toleration and Safety of Sulbactam
After Intramuscular Administration Alone and Concomitantly with Oral
Probenecid,

Investigatcr: R. Mesure, M.D., Clinique St. Remi, Brussels, Belgium

Design and Procedure: This was a four—period crossover study in which
each of 12 adult volunteers received either 0.5 g or 1.0 g sulbactam as a
single intramuscular injection in 1% lignocaine solution. On separate
occasions each .olunteer received the two doses of sulbactam alone and 30
minutes after taking 1.0 g probenecid orally. There was a minimum of 3
days between each injection and allocation of treatment order was
according to a computer-generated randomization list.

e e
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Results:
Summary of Sulbactam Pharmacokinetic Parameters
Peak t 1/2 AUC vd ~Time Lo Peak
Treatment Conc_(mg/1) (hrs) (mg/1.hr) (L) (hrs)
0.5 g sulbactam 18.0 1.09 34.3 23.4 0.5 -1
0.5 g sulbactan 20,8 1.43 49,1 22.3 0.5 ~ 1
pPlus probenecid
1.0 g sulbactam 36.6 1.11 75.3 21.7 0.5 -1
1.0 g sulbactam 36.1 1.51 92.2 24,2 0.5 -1

plus probenecid

Effect of Probenecid on Sulbactam Clearance

Mean Sulbactam Mean Creatinine
Clearance Clearance
Treatment (ml/min) (ml /min)
0.5 g sulbactan 255 183
0.5 g sulbactam 183 181
after probenecid
1.0 g sulbactam 227 170
1.0 g sulbactam 188 161

after probenecid

Mean Sulbactam Urine Levels

Urine 0.5 g Sulbactam 1.0 g Sulbactam
Collection 0.5 g Sulbactam after Probenecid 1.0 g Sulbactam after Probenecid
Period Amount (mg) Amount (mg) Amount (mg) Amount (mg)

0-3 hrs 350.5 315.6 657.3 626.4

3-6 hrs 70.1 81.5 177.4 176.7

6-12 hrs 11.3 24.2 27.8 63.4
12-24 hrs 1.1 2,2 2.9 3.5
Total

0-24 hrs 433.0C 432.5 865.4 870.0
Z of Dose 86.6 8%4.7 86.5 87.0

e

The concomitant administration of probenecid had little or no effect on
the peak sulbactam concentration at either dose level, but in both cases
elimination was delayed. This is reflected in the longer half-lives (t
1/2) and increased areas under the serum concentration/time curves (AUCs).
The peak concentrations of sulbactam in serum and the AUCs were clearly
proportional to the two dose levels given. The volume of distribution
(Vd) of sulbactam was not affected by the presence of probenecid.

The sulbactam clearance was greater than the creatinine clearance when
administered alone at both dose levels. The effect of concomitant dosing
with oral probenecid was to reduce the sulbactam clearance to a value

-
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¢lose to that of ¢reatinine, Thisg Strongly suggests that tubular
secretion contributed to the renal clearance of sulbactam and thar jt was
effectively inhibited by the oral administration of 1.0 g of probenecid.
The proportion of the sulbactam dose detected in the urine collected in
the 24-hour period after dosing was constant (84-87%), irrespective of tpe

with oral probenecid. As expected, the urinary concentrations of
sulbactam, were dose-related throughout the collection pericd. The
delaying effect of pProbenecid on sulbactanm clearance is most clearly
apparent in the enhanced levels excreted during the 6-12 hour collaction
period as a consequence of the slightly reduced ievels excreted during the

Side Effects

Pain at the injection site was effectively controlled at the time of
injection by the presence of 1% ligiocaine in the injection solution,
siace only one volunteer reported mild pain, Inspection of the injection
site after 24 hours revealed mild sensitivity to pressure on 10 occasions
in a tot-1 of 6 volunteers. Five other side effects were experienced by 7
volunteers. There were 4 episodes of diarrhea and one instance each of
dizziness, vowiting, itching and headache. Thejr association with the

study treatment wag considered uncertain by the investigator.

Transient small increases in laboratory test values were observed for ALT
(1 subjecc¢), urea (3 subjects) and total bilirubin (1 subject). Because
they had no (9se relationship, and often were seen at baseline, th::y were
not consider d associated with treatment,

Study #81-2

Title: A Comparative Study of the Pharmacokinetics and Toleration of
Sulbactam and Ampicillin afterp Intramuscular Administration of a Fixed
Ratio Combination formulation (1:2, Sulbactanm: Ampicillin) with and
without Lignocaine

Investigators: R. Mesure, M.D. and J. de Palol, M.D., Clinique St, Remi,
Brussels, Belgium

0.5 g sulbactam plus 1,0 8 ampicillin in Q,5% lignocaine solution or 0.25
g sulbactam plus 0.5 g ampicillin in 0,5% lignocaine solution as a single
intramuscular injection. The injection volume was constant at 5 ml.
There was a minimum of three days between each treatment, and the

randomization ligat,
Samples of blood and urine were collected at various time intervals for
drug assay.

IR e, = Rt g
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Sunmary of Sulbactam Serum Pharmacokinetics With and Without Lignocaine

Pharmacokinetic Parameler

Peak Conc. AliC T1/:Z Mean time

Treatment (mg /L) {rg/L.hr) (hrs) to peak (hrs)
Sulbactam (0.5g)+

Ampicillin (1.0g) 1¢.8 21.5 1.2 0.75

ia water trange 0,5 ~ 1.0)
Sulbactam (0.5 g)+
Ampicillin (1.0 g) 11.3 24.3 1.1 0.75

in lignocaine {(range 0.5 - 1,5)
Sulbactam (0.25 g)+
Ampicillin (0.5 g) 6.4 9.9 1.0 0.5

in lignocaine (range 0.25 ~ 1.0)

Summary of Ampicillin Serum Pharmacokinetics With and Without Lignocaine

Pharmacokinelic Parameter

Peak Conc. AUC T 1/2 Mean time

veatment {mg /L) {ng/L.hr) (hrs) to peak (hrs)
Ampicillin (1.0g)+

Sulbactam (0.5g) 15.2 34.3 1.6 1.0

in water (range 0.5 - 2.0)
Ampicillin (1.0 g)+
Sulbactam (0.5 g) 15.7 36.0 1.3 0.75

in lignocaine (range 0.5 - 1.5)
Ampicillin (0.5 g)+
Sulbactam (0.25 g) 9.7 19.6 1.3 0.75

in lignocaine (range 0.5 - 1,0)

summary of Sulbactam Urinary Excretion

Urine Mean Sulbactam Urinary Levels Following:

Collection 0.5 g Sulb + 1.0 g Amp 0.5 g Sulb + 1.0 Amp 0.25 g Sulb + 0,5 Amp

Period in water in lignocaine in lignocaine

3:24 hrs(mg) 268 263 137

%4 of dose 53.6 52.6 54.8
Summary of Ampicillin Urinary Pharmacokinetics

Urine Mean Ampicillin Urinary levels Following:

Collection 1.0 g Amp + 0.5 g Sulb 1.0 g Amp + 0.5 Sulb 0.5 g Amp + 0.25 Sulb

Period in water in lignocaine in lignocaine

0-24 hrs(mg) 698 700 382

%4 of dose 69.8 70.0 76.4

No significant differences in peak serum concentration, AUC, serum
half-Fife or urinary excretion were detected for either sulbactam or
ampicillin when administration of 0.5 g sulbactam plus 1.0 g ampicillin,
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with and without lignocaine, was compared. There were the expected
reductions in peak serum concentration and AUC for both drugs when the
dose level of the combination was halved.

Tolerance

The only side effect related to treatment was pain at the injection site,
All =leven volunteers rated the pain as severe or very severe when the
dose of sulbactam: ampicillin (0.5: lg) in water was administered.

The median pain score was reduced to 1 (mild) when the dose was
administered in the presence of 0.5% lignocaine.

Injection of half of this dose of sulbactam: ampicillin (0.25 g: 0.5 g)
with 0.5% lignocaine was virturally painless, with only one volunteer
reporting mild pain at the injection site.

Tenderness of the injection site was assessed 24 hours after each
injection. The incidence decreased from 7/11 volunteers after injection
of sulbactam plus ampicillin alone to 3/11 after both injections
containing lignocaine.

Lavoratory Test Results

Elevated serum CPK levels, accompanied by small elevations in serum AST
levels in 5 volunteers, were detected after each injection in all eleven
subjects. These were not affected by the presence of lignocaine in the
injection solutionmn.

Serum ALT levels were slightly elevated in one volunteer 7t the end of the
study,

These laboratory test abnormalities are indicative of some degree of
muscle damage and are consistent with the intramuscular injection site
pain observed.

Study #64-1: A Pharmacokinetic Study of Sulbactam and Ampicillin
Administered Concomitantly by Arterial Infusion in Newborn Infants

Investigator: Professor F. Cockburn, M.D., FRCP and Dr. T.A. McAllister,
Royal Hospital for Sick Children, Yorkhill, Glasgow

Procedure: This pharmacokinetic study of sulbactam plus ampicillin was
carried out in 16 newborn infants, 15 of whom were born prematurely. Each
infant received eicher a single dose (6 infants) or multiple doses (10
infants) 12-hourly for up to 4 days of sulbactam plus ampicillin,

Dosages were adjusted for body weight and were either 30 wg/kg of each
drug (5 subjects) or 50 mg/kg of each drug (11 subjects) given by rapid
infusion via an umbilical arterial catheter,

Results:

Mean elimination half-lives were 7.9 hours for sulbactam and 9.4 hours for
ampicillin, probably reflecting the rediced renal function during the
first few days of life.

Peak plasma concentrations of up to 330 mg/L were recorded for sulbactam
and up to 320 mg/L were recorded for ampicillin after the 50 mg/kg dose.
Substantial concentrations of both drugs, 6.8 - 110 mg/L of sulbactam and
4.,8-160 mg/L of ampicillin were still present 12 hours after dosing.
Urinary exretion was very variable, ranging from 7-91% of the administerved
dose for sulbactam and 5-132% for ampicillin.
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Study #24-4
Title: Compsrative Pharmacokinetics and Tissue Penetration of Sulbactam
and Ampicillin after Concurrent Intravenous Administration

Investigator: Dr. R. Wise, Department of Medical Microbiology, Dudley
Road Hospital, Birmingham, U.K.

Study Design:

An open, single—dose study in which six healthy male volunteers received a
combination of 500 mg each of sulbactam and ampicillin intravenously, and
subsequent serum, urine and blister {(cantharides-induced) fluid levels
were measured.

Results:

The mean serum levels of the compounds 30 minutes after dosing were
approximately 20 mcg/ml for sulbactam and 14 mcg/ml for ampicillin.
Generally, the serum levels of sulbactam were 1.5 times those of
ampicillin,

Blister fluid levels were determined in five subjects, since one failed to
produce adequate blisters. Peak concentrations of sulbactam and
ampicillin were 19.2 mcg/ml and 8.1 mecg/ml, respectively., The sulbacctam
levels were approximately equal in serum and blister fluid at 0.5 hrs,
The ampicillin levels in serum and blister fluid were approximately equal
at 1.0 hr, The rate of elimination of both drugs from blister fluid was
similar to that from ferum,

The mean value of the initial concentration ¢f sulbactam in serum was
almost twice as high as that of ampicillin. Higher values of AUC were
obtained for sulbactam than ampicillin; their mean values were 43.7 and
28.4 mecg/ml.hr, respectively.

Sulbactam and ampicillin had a similar serum half-life during the
elimination phase; 0.99 and 1.04 hrs, respectively.

Approximately 85% of both drugs was excreted in the urine by 24 hours.

There were no side effects or iaboratory test abnormalities in any of the
volunteers.

Study 37-2: A Phaymacokinetic Study to Determine the Penetration of
Sulbactam and Ampicillin into the Cerebrospinal Fluid of Patients with

Meningitis

Investigator: Professor M. Micoud, M.D,, Clinique de Maladies
Infectieuses, Grenoble, France

Procedure:

Eighteen patients with meningitis participated in this pharmacokinetic
study.

Sulbactam concentrations were determined in the CSF and serum of 6
meningitis patients 1.5 to 7 hours after administration of a single 1.0 g
bolus injection and in 12 patients 1 to 7 hours after dosing, during the
course of a regular multiple intravenous dosing regimen, with sulbactam
(1.0 g). All patients were receiving an appropriate therapeutic course of
ampicillin at doses ranging from 0.8 g to 2.0 g.
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Results:

Sulbactam concentrations in the CSF varied widely between < 0.15 - 12
mg/L, the degree of meningeal inflamation and the time after dosing being
the principal factors affecting them. Penetration into the CSF occurred
within 1 hour after dosing but did not jersist as long as 7 hours in two
patients sampled at these times. There was no clear difference in the
concentrations achieved in the CSF when single and multiple dose regimen
data were compared.

Ampicillin concentrations in the CSF were also very variable and, on the
average were about double those cf sulbactam, reflecting the higher dose
levels used and the greater frequency of administration.

Antibacterially significant concentrations of hnth drugs were detected in
the CSF in all patients except three, two who were not sampled until 7
hours after dosing and one in whom there was minimal evidence of meningeal
inflamation,

Study #58~2
Title: Determination of Drug Concentrations in Peritoneal Fluid after a
Single Intravenous Injection of Sulbactam Plus Ampi illin

Investigators: Dr. E. Houang and Mr. M. Chapman, Chelsea Hospital for
Women, London

Procedure: Sixteen female subjects undergecing elective laparotomy were
included in this study. Each subject received a single dose of sulbactam
(500 mg) plus ampicillin (500 mg) by slow intravenous injection ovar 3
minutes given 0.5-2 hours prior to specimen collection at operation. Data
from the 11 subjects from whom pe-itoneal fluid was obtainable were
grouped together, corresponding witw sampling times of approximately 0.5,
1, 1.5, and 2 hours post dosing.

Results: Both sulbactar and ampicillin distributed rapidly into the
peritoneal fluid with the highest concentrations (means 14.5 and 7.1 mg/L,
respectively) being detected at about 0.5 hours after dosing. The mean
serum concentrations of sulbactam and ampicillin were 24.3 and 18 ng/L,
respectively, at this time. The levels of both drugs in the peritoneal
fluid appeared to decrease only slowly with time, and the mean
concentrations at 2 hours post dosing were 10,9 mg/lL for sulbactam and 7
mg/L for ampicillin., The corresponding concentrations in serum at this
time were lower for both drugs (6.4 mg/L for sulbactam and 6.0 mg/L for
ampicillio,

Study #60-2
Title: The Penetration of Sulbactam and Ampicillin into Peritoneal Fluid
after Intravenous Administration

Investigators: Mr., I.A. Donovan, FRCS and Dr. R. Wise, M.D., MRCPath,
Dudley Road Hospithil, Birmingham, U.X.

Study Design:
This was an open, single—dose pharmacokinetic study in which 25 subjects
undergoing elective intra-abdominal surgery volunteered to participate.
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Eighteen palients received 1 g of sulbactam plus 1 g of ampicillin; seven
patients received 1 g of sulbactam plus 2 g of ampicillin coadministered
in sterile water as a bolus intravenous injection over 4 to 5 minutes at
various times before Lhe operation.

Results: Sulbactam and ampicillin penetrated the peritoneal fluid
rapidly, with levels comparable to those found in serum as early as 7
minutes post-administration.

The level of sulbactam in the peritoneal fluid declined to 10 mcg/ml at
2.75 hrs. A level of ampicillin greater than 10 meg/ml was found for 1.75
hours (after 1 g) and for 2.6 hours (after 2 g).

In the post distribution phase, the serum half-life of ampicillin (1 g)
was 0.8 h and 0.97 h for sulbactam. The half-lives of the two agents in
peritoneal fluid were 0.83 h for 1 g of ampicillin and 0.76 h for 1 g of
sulbactam,

After a 1 g dose of each drug, the serum levels of sulbactam were 34%
greater than those of ampicillin, and the peritoneal levels of sulbactam
were 47 and 54% greater than those of ampicillin at 1.5 and 2 b,
respectively.

After the 2 g dose of ampicillin, the serum levels were 3.05 times
greater, and the peritoneal levels were 2.45 times greater than after 1 g,
suggesting that twice the dose was accompanied by an approximately similar
rise in serum and peritoneal levels,

The half-lives of ampicillin after the 2 g dose were 0.6 and 0.71 in serum
and peritoneal fluid, respectively.

The mean percentage peritoneal penetration of sulbactam was 96% and of
ampicillin was 924 for both dosage ratios.

Study 61-1: A Pharmacokineti~ Study of Sulbactam (500 mg) Plus Ampicillin

(500 mg) in Patients Undergoing Peritoneal Dialysis

Investigator: Dr. R. Gokal, Manchester Royal Infirmary, Manchester

Concentrations of sulbactam and ampicillin were monitored in the dialysate
and serum of four patients with chronic renal failure undergoing
cortinuous ambulatory peritoneal dialysis (CAPD) following administration
cf 500 mg of each drug intraperitoneally with the dialysis solution. Data
from one patient was unsatisfactory due to initial problems with the assay
procedure. Data from the remaining three patients showed that both drugs
were rapidly absorbed from the peritoneal cavity and achieved similar peak
concentrations in the serum. Clearance of the drug was facilitated by
changing the dialysate for drug-~free dialysis solution at 8 and 12 hours
after the initial administration. Although ampicillin was cleared
slightly more rapidly than sulbactam, the relative concentrations of the
drugs remained within the optimum range for antibacterial synergy in both
dialysate and gserum for the 24 hour period monitored. Antibacterially
effective concentrations were still present at the end of this 24 hour
period.
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Study #95-1
Title: The Distribution of Sulbactam and Ampicillin into Subcutaneous
Tissue Fluid in Human Volunteers

Investigators: B. Hoffstedt, M.D., s, Haidl, M.D. and M. Walder, M.D.,
Department of Clinical Bacteriology and Infectious Diseases, General
Hospital, Malmo, Sweden.

Procedure: Mean concentrations of sulbactam and ampicillin in
Subcutaneous tissue fluid, following a single intravenous dose of
sulbactan (0.5 g) Plus ampicillig (1.0 g) were determined in eight healthy
volunteers. Blister fluid was obtained from two volunteers only, and this
fluid was assayed only for sulbactam,

Penetration of both sulbactam and ampicillin into subcutaneous tissue
fluid was rapid and elimination (t 1/2 about 0.9 hr for both drugs) was
very similar to the rate of elimination from the blood, The peak
concentrations in this fluid were 4,2 mg/liter for sulbactam and 8.1
mg/liter for ampicillin. The peak concentration of sulbactam in blister
fluid was 13.9 mg/liter, with a half-life of 1.1 hours. Brown et al
detected even higher concentrations of sulbactam in cantharides—induced
blister fluid., This type of blister is probably associated with a greater
inflammatory reaction.

Studies #11-1 and 12-1
Title: Penetration of Sulbactam into Cerebrospinal Fluid

Investigators: George A. Pankey, M.D., Ochsner Clinic, New Orleans, LA
and Charles V. Sanders, M.D., Louisiana State University

Procedure: Ten patients undergoing diagnostic lumbar puncture were given
1.0 g sulbactam and 2.0 8 cefoperazone by one hour IV infusions.
Following completion of the dose, a sample of CSF and a sample of serum
were drawn at approximately the same time. These samwples were analyzed
for sulbactam and cefoperazone by pioassay,

Results

The serum concentrations of sulbactam between 3 and 30 miautes after the
end of the infusion ranged from 11.1 to 19,3 meg/ml. CSF concentrations
were very low, between undetectable (below 0.02 mcg/ml) and 0.075 meg/ml,
Cefoperazone concentrations in serum were 48.5 to 87.2 meg/ml and less
than 1.0 meg/ml in CSF.

In two patients with bacterial meningitis, the CSF concentrations of
sulbactam were 7% and 9% of the serum concentration; one with viral
meningitis had a CSF concentration 7% that of the serum. Another subject
with post-trauma meningitis had relatively higher concentrations of
sulbactam in CSF: two CSF samples had sulbactam concentrations 147 and
32% of the serum concentrations,

These studies demonstrate that in subjects with normal meninges sulbactam
Penetration into the CSF appears to be low. However, in subjects with
inflamed meninges, sulbactan penetration into CSF is increased.

o
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Study 36-1: The Elimination of Sulbactam Alone and Sulbactam Plus
Ampicillin in Subjects with Renal Dysfunction

Investigators: Dr, N. Wright, FRCP and Dr. R. Wise, MD MRCPath, Dudley
Road Hospital, Birmingham, UK

Sulbactem (500 mg) was given as a single intravenous bolus injection to 11
subjects with various degrees of renal dysfunction (GFR range, 3-9%
el/min). The serum half-life of sulbactam ranged from 1.1 hours in those
with near normal renal function to 21.3 hours in those with terminal renal
failure.

The same dose of sulbactam was co—administered with 500 mg ampicillin to 5
subjects with various degrees of renal dysfunction (GFR range, 4-48
ul/min). The serum half-life of sulbactam increased from 1.5 hours in the
subject with least renal impairment tc 14 hours in the most
renally-impaired subject. The corresponding serum half-lives of
ampicillin were 1.8 and 19 hours.

The elimination constant of sulbactam increased linearly with creatinine
clearance and was not affected by the presence of ampicillin.

The volume of distribution of sulbactam showed no significant change
between the various groups of patients with differing renal function and
approximated to an overall value of ¢.0 liters.

Based on these results, the investigalors recommend that in subjects with
renal failure the dose of sulbactam/ampicillin should be reduced to twice
daily in patients with GFRs between 15 and 30 ml/min, once daily for GFRs
between 5 and 14 ml/min, and every second day for those with GFRs of less
than 5 ml/min,

Study #82-1

Title: An Open Pharmacokinetic Study to Determine the Ratio of Ffulbactam
and Ampicillin in Bile Following Intravenous Administration of a Fixed
Ration (1:2) Combination of the Drugs

Investigators: Dr. R.J. Walker, FRCP and Dr. M.P. Ghimire, Walton
Hospital, Rice Lane, Liverpool

Procedure: Six adult subjects requiring duodenmal intubation for

pancreatic function testing were entered in this study.

Each subject received sulbactam (250 mg) plus ampicillin (500 mg)
intravenously by bolus injection approximately two hours before duodenal
intubation. Duodenal aspirates containing firstly gall bladder bile, and
then predominantly hepatic bile, were collected from all subjects. Blood
samples were also taken during the same period for the determination of
drug concentration in serum.

Results: Sulbactam and ampicillin concentrations were satisfactorily
determined in aspirates from 5 of the 6 subjects,

Concentrations of sulbactam in bile were usvally lower than serum
concentrations, indicating the absence of active secretion,

The ratio of sulbactam to ampicillin concentrations in bile was lower than
the ratio present in the administered dose and consistently less than the
ratio “present in serum.

Sulbactam, therefore, appeared to be less readily transported into the
bile than ampicillin.
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Study #69-1

Title: A Pharmacokinelic Study to Determine the Transplacental Transfer
and the Etfect of Labor on Maternal Serum Concentrations of Sulbactam and
Ampicillin Administered as a Single IV Dose

investigator: Professor R, Lambotte, Clinique Gynecologique et
Obstetricale, Hospital de Baviere, Liege, Beligum

Procedure: Sixty-nine women in advanced pregnancy participated in this
study. Sulbactam and ampicillin were co-administered in a single
intravenous dose teo each subject at times ranging from 3 minutes to about
6 hours before delivery. The dcses given were 1.0 g sulbactam plus 1.0 g
ampicillin to the first 10 subjects and 0.5 g sulbactam plus 1.0 ¢
ampicillin to the remaining 59 subjects. Blood samples were taken from
each subject at various intervals after dosing until delivery, when a
final sample was taken together with a sample of the cord blood. A saumple
of the infant's urine was collected, whenever possible, immediately after
birth, and amniotic fluid was obtained from one patient. Assays for
sulbactam only were carried out on the samples frci the first 53

patients. Assays for botn sulbactam and ampicillin were carried out on
the samples from the last 16 subjects.

Results: Mean seruw concentrations of sulbactam were 63.8 mg/L and 45.7
mg/L following the 1.0 g and the 0.5 g doses, respectively, at the
earliest time (0.17 ~ 0,25 hrs) after aduinistration. The correspounding
ampicillin concentration was 59.9 mg/L after a 1.0 g dose.

The calculated serum half-lives {0.60-0.65 hours for sulbactam, 0.48 hours
for ampicillin) were significantly less than thcse usually recorded in
normal subjects (aprozimatley 1 hour for both drugs).

There was rapid transplacental transfer of both sulbactam and ampicillin
with antibacterially-effective concentrations being detected in cord blood
serum within 0.2 hours of dosing. Concentrations of both drugs in cord
blocd were similar to the concentrations in venous blood from about one
hour and thereafter fcllowing dosing. The high concentrations of
sulbactam and ampicillin detected in cord blood serum indicated that both
drugs readily traverse the placental barrier. Sulbactam was detected in
all samples of infant urine, and ampicillin was present in the two samples
on which ampicillin assays were carried out.

The one ammiotic fluid sample contained 48,7 mg/L of sulbactam and 43.1
mg/L of ampicillin,

Study 14-1: The Kinetics of Ampicillin/Sulbactam in Puerperal Women

Investigator: Lauri D. Thrupp, M.D., University of California, Irvine,
Orange, CA

Procedure: Eleven women who had failed to respond to doses of 2 g
cephalothin every 4 hours or 2 g ampicillin every six hours were included
in this study. These patients, most of whom had undergone cesarean
section delivery, were continued on cephalothin or ampicillin and also
were given 500 mg or 1 g sulbactam, administered by 20 minute infusions
every 6 hours. Following one of the doses, serum, urine, and/or milk
samples were obtained and assayed for sulbactam and ampicillin.

. T
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Results: The mean of the highest concentrations of sulbactam following
the infusion ot 500 mg was about 19 meg/ml. Following the infusion of 1.0
g, the mran of the highest concentrations was approximately 44 mcg/ml.
Half-lives of approximately 1 hour were observed for both sulbactam and
ampicillin.

The mean concentration in milk samples taken between 0 and 8 hours post
dose was 0.52 mcg/ml for sulbactam and 1.67 meg/ml for ampicillin.

Fitting of the sulbactam data to a pharmacokinetic two-compartment open
model gave a mean value for the apparent volume of distribution of the
central compartment of approximately 180 ml/kg and the apparent whole body
volume of distribution was approximately 450 ml/kg. Approximately 40% of
the drug was in the central compartment in the post-distributive phase.

The plasma clearance of sulbactam was 290 ml/min; the renal clearance was
220 ml/min., The steady-state volume of distribution (Vdgg) was
approximately 18.1 liters (268 nl/kg).

The ampicillin data could not be fitted to a two-compartment model. The
whole body volume of distribution was estimated by extrapolation of the
elimination phase data to time equals 0. Following the corvection for the
infusion time, the apparent volume of distribution was large (51.1 liters,
or 900 ml/kg). The steady-state volume of distribution was 27 liters (476
ml/kg), and the total body clearance of the drug was 457 ml/min. This was
substantially greater than that of sulbactam.

The steady-state volume of distribution of sulbactam was similar to that
of normal males, suggesting that equal dose regimens will produce serum
concentrations in puerperal women similar to those of male volunteers.

Study 24-1: Penetration of Ampicillin and Sulbactam into Prosta’e Tigsue

Investigator: Paul Madsen, M.D., Urology Sectiomn, V.A, Hospital, Madison,

Wisconsin

Procedure: Twenty-six patients about to undergo prostatectomy were given
1.0 g ampicillin plus 0.5 g sulbactam by IM injection for prophylaxis
against infection. During the surgery, samples of serum, urine and
prostate tissue were obtained and assayed for sulbactam and ampicillin.

Kesults:

The serum concentrations of sulbactam and ampicillin were similar with
mean concentrations of approximately 7 wcz/ml sulbactam and 8 meg/ml
ampicillin.

The mean prostate concentration of sulbactam was 19.8 ncg/g (range =
5.2-46.2 mcg/g).

The mean ampicillin concentration was 2.35 mcg/g (range = 0.4 - 9.3 mcg/g).

Study 21-1: Penetration of Sulbactam and Ampicillin into Appendix Tissue

Investigator: Thomas V. Berne, M.D., LAC/USC Medical Center, Los Angeles,

CA

Procedure: Prior to an emergency appendectomy, two patients received an

IV dose of 2.0 g ampicillin plus 1.0 g sulbactam by intravenous infusion
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for prophylaxis against infection. The appendix was divided into several
samples by the Pathology Department of the University of Southern
california. Additionally, a simultaneous sample of peritoneal fluid was
obtained from one patient. The samples were assayed for ampicillin and
sulbactam.

Results:

Yo mein tissue concentralions were 40 mcg/g sulbactam and 3.2 meg/g
ampicillin in one of the patients. In the other patient, mean tissue
concentrations were 29 mcg/g sulbactam and 0.8 mcg/g ampicillin.
Appreciable concentrations of sulbactam and ampicillin were found in
peritoneal fluid.

Study 89-1: An Open non-comparative Study of Efficacy, Saftey and
Pharmacokinetics of sulbactam Plus Ampicillin in Urinary Tract Infections
in Children

Investigator: Dr. O. Johansson, Malmo Allmanna Hospital, Malmo, Sweden

Procedure: Four children (1 male, 3 female) aged 11-18 months, with a
¢clinical diagnosis of acute pyelonephritis were treated with sulbactam at
approximately 100 mg/kp/day (300-350 mg doses) in combination with
ampicillin in a 1:2 ratio, in divided doses by IV bolus injection 8-hourly
for 2-3 days. Two children continued treatment with sultamicillin
suspeusion 200 mg 8-hourly for 2 and 3 days, respectively.

Pharmacokinetic Results: Mean maximum serum concentrations of 85 mg/L and
178 mg/L were recorded for sulbactam and ampicillin, respecrively. The
elimination half-lives of sulbactam (0.92 hours) and ampicillin (0.83
hours) were essentially the same as thuse obtained previously in health
adult volunteers at the same hospital. Mean AUCs were proportional to the
dose administered (86.6 mg/L.h for sulbactam and 180.5 mg/L.hr for
ampicillin), emphasizing further the similarity of the pharmacokinetic
properties of both drugs.

The similar clearance rate of both drugs (6l.4 ml /mir for sulbactam and
57.9 ml /min for ampicillin) was consistent with predominantly rtenal
clearance, as has been demonstrated in adults.

Efficacy Results

Two children had insignificant growth of mixed organisms in their urine
samples and were deemed unevaluable.

Both assessable patients were clinically and bacteriologically (E. coli)
cured.

Side Effects
One child developed skin rashes 2 hours afrer injections 2, 3 and 4, and

therapy was discoq;inued.

Study 88-1: A Pharmacokinetic Study of Sulbactam Plus Ampicillin in Bile
from the Common Bile Duct

Investigator: D. L. Morris, M.D., FRCS, Department of Surgery, University
Hospital, Nottingham
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Procedure: Six hospitalized patients with T-tube drainage of the common
67Te duct cach received a sinple dose of sulbactam (0.5 g} plus ampicillin
(1.0 g) by intravenous bolus injection. Bile, via the T-tube, was
collected during various time intervals after dosing and blood samples
were taken at the mid-point of each bile collection,

Results: Pharmacokinetic data for one subject were inadequate and not
Tncluded in the analysis. Maximum biliary concentration of sulbactam
ranged from 4.4 - 41.2 mg/L (mean 19.4 mg/L) and of ampicillin from 105.6
- 1412.6 mg/L) (mean 470.8 mg/L), occurring at 0.5 -1.0 hours after
dosing. Biliary excretion was a minor route of elimination for both drugs
accounting for about 0.24% (range 0.05 -0.61%) of the administered dose of
sulbactam and 2.81% (range 0.47-8.04) of that of ampicillin,
Antibacterially-effective concentrations of both drugs were attained in
the bile from all five subjecrcs.

Study 77-1: An Open Non—Comparative Study Lo Assess the Pharmacokinetics,
Efticacy and Safety of a Combination o Su'bactam with Ampicillin in the

Treatment of Acute Exacerbations of Chromic Bronchitis

Investigators: Dr. F. Maesen and Dr. B. Davies, De Wever Ziekenhuis,
Heerlien, The Netherlands.

Procedure: Twenty patients (14 male, 6 female) with acute purulent
ewacerbations of chronic bronchitis were created in this open
non-comparative study wi. ampicillin plus sulbactam. The dose was 1.0g
ampicillin plus 0.5 g sulbactan, dissolred with 2% lignocaine and given
bid by IM injection. The mean duration of treatment w~s 9.9 days. In 10
patients, for the purpose of pharmacokinetic studies, the first day's
doses were doubled, patients receiving two injections, one in each buttock.

Pharmackinetic Results:

Mean peak serum concentrations of sulbactam (13.3 mg/L) and ampicillin
(16.5 mg/L) occurred about 1 hour after dosing in the low dose group of
patients. The corresponding peak concentrations of 23.5 mg/L and 20.6
mg/l. were achieved at a similar time after dosing in the high dose group
of patients.

Peak sputum concentrations of both drugs were detected 2-3 hours later and
were about one-tenth of the peak serum concentrations.

A comparison of the AUCs (0-7 hr) for sputum and serum indicated that
sulbactam and ampicillin penetrate into the sputum to a similar extent
(13.7% and 12.4% for sulbactam, 13.0% and 9.3% for ampicillin, in the low
dose and high dose groups cf patieuts, respectively).

Efficacy Results:
At the end of treatment, 16/18 patients showed a satisfactory clinical and
bacteriological response. At follow-up the proportion was 12/18.

Side Effects:
No local or systemic side effects were reported in this study,
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Clinical Studies

1. Controlled Studies (Domestic)

1- Study #18-1
Title: A Single Blind Comparative Study of Sulbactam/Ampicillin and
Clindamycin/Tobramycin Combinations in Surgical Infections

Investigator: Frank E. Jones, M.D., Medical College of Wisconsin

Study Design:

This was a third party blinded comparative trial of the safety and
efficacy of a 1:2 ratio of sulbactam and ampicillin and
tobramycin/clindamycin regimens in surgical patients with serious
intra-abdominal infections.

Fatients

A total of 5 patients were enrolled in this study. Three were randomized
to the sulbactam/ampicillin group and two to the clindamycin/tobramycin
treatment group.

Dermographic Summary

Age (years) Sulbactam/Ampicillin Clindamycin/Tobramycin
Range 27-55 24-172

Mean 39.6 48,0

Sex

Male 0 2

Female 3 0

Dose and Route of Administration

Sulbactam 1.0 g and ampicillin 2.0 g were coadninistered by intravenous
infusion every six hours.

Clindamycin 600 mg was adninistered by intravenous infusion every six
hours and tobramycin, 1.5 veg/kg, by intravenous infusion every eight hours.

To blind the 8 hourly tobramy:in administration, and equal volume of
physiclogical salinz was administered every 8 hours to patients assigned
to the sulbactam/ampiciliin combination.

Duration of Therapy

Sulbactam/Ampicillin Clindamyein Tobramycin
1 dose 2 patients - -
4 doses - 1 patient 1 patient
6 days - 1 patient 1 patient
12 days 1 patient - -
EVALUATION
EFFICACY
No. of Cases Evaluable 0

No. of Cases Unevaluable 5
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Reasons Cases Unevaluable
Sulbactam/Ampicillin Group

Inadequate duration of treatment - 2 patients
No susceptibility testing done - 1 patient

Clindamycin/Tobramycin Group

Inadequate duration of treatment - 2 patients

One of these patients had a negative pre-treatment culture; the other
patient died 24 hours after havirg received only 4 doses of tobramycin and
six of clindamycin.

SAFETY
There were no side effects which in the investigator's opinion were
related to sulbactam/ampicillin or rlindamycin/tobramycin therapy.

There were no abnormal laboratory test values reported in either treatment
group.

Conclusions
1i is impossible to reach at any conclusions from this study, since there
were no evaluable cases in the sulbactam/ampiciliin group.

2- Study #23-1
Title: A Blind Comparacive Trial of Parenteral Sulbactam Sodium
Coadministered with Ampicillin Versus Clindamycin/Gentamicin
Coadministered in the Treatment of Endomyometritis Encountered After
Cesarean Section

Investigators: R, David Miller, M.D. and Louri D. Thrupp, M.D.,
University of California, Irvine

Study Design:

This was a third party blinded comparative trial of the efficacy and
safety of a 1:2 ratio of sulbactam and ampicillin and a
clindamycin/gentamicin regimen in the treatment of endomyometritis
following cesarean section, other infections following gynecological
surgical procedures and pelvic infiammatory disease.

Patients

A total of 48 patients wure enrolled in this study; 21 were assigned by
random selection to the sulbactam/ampicillin group and 27 to the
clindamycin/gentamicin group.

Demographic Summary

Sulbactam/Ampicillin Clindamycin/Gentamicin
Age (years)
Range 18-38 14-67
Mean 27.1 29.7
Sex
Male O ¢
Femalg 21 27
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Dose and Route of Administration

Sulbactaw 1.0 g and ampicillin 2.0 g were coadministered by intravenous
infusion every six hours. C(lindamycin 600 mg was administered by
intravenous infusion every six hours and gentamicin, 1.2 mg/kg, by
intravenous infusion every eight hours,

To blind the eight hourly gentamicin admin.stration, an equal volume of
physiolog.cal saline was administered every 8 hours to patients assigned
to the sulbactam/ampicillin combination.

Duration of Therapy

Days Sulbactam/Ampicillin Clindamycin/Gentamicin

T 0 1
2-3 12 14
4 -5 8 7
6 -7 1 4

10 0 1
EVALUATION
EFFICACY

Sulbactam/Ampicillin Clindamycin/Gentanicin

No. of Cases Evaluable 9 13
No. of Cases Unevaluable 12 14

Reasons Cases Unewvaluable
Sulbactam/Ampicillin Group

No pre-treatment pathogen ~ 6 patients
N> pre-~treatment culture - ' patient
No susceptibility testing done - 1 patient
Inadequate duration of therapy ~ 3 patients
No follow=-up culture - 1 patient
Clindamycin/Gentamicin Group
No pre-treatment pathogen - 5 patients
No susceptibility testing done - 2 patients
Inadequate cultures - 3 patients
Concomitant effective antibiotic - 2 patients
Treatment discontinued because of age — 1 patient
No gynecoclogic infection - 1 patient
RESULTS
SULBACTAM/AMPICILLIN CLINDAMYCIN/GENTAMICIN
INFECTION CLINICAL RESPONSE CLINICAL RESPONSE
GYNECOLOGIC No. CURE IMP ~ FAIL No. _CURE IMP FAIL
Endometritis 9 7¢784) 1(11%) 1(11%) 10 7C 70%y 1(10%) 2(204)
Vaginal cuff inf - 3 3(100%)



SAFETY
SULBACTAM/AMPICILLIN GROUP
No. of Patients - 21

SYSTEMIC SIDE EFFECTS
Cheet pain - 1 (5%)
Flatulence - 1 (5%)
Diarrhea - 2 {10%)

LOCAL SIDE EFFECTS

CLINDAMYCIN/GENTAMIQIN GROUP

No. of Patients - 27
No, of Patients with

SIDE EFFECTS

Dizziness -1 (3.7%)
Tachycardia -1 (3.7%)
Breathlessness -1 (3.7%)
Diarrhea -1 {3.7%)
Nausea -1 (3.7%)
Vomiting -1 (3.7%)
Headache -2 ( 7%)

I Abnormal Laboratory Tests

Sulbactam/Ampicillin Group
Increased eosinophils -~ 2
Increased SGOT -1
Increased SGPT -4

Conclusions:

———

No. of Patients with Local Side Effects: - 1 (5%)
No. of Patients with Systemic Side Effects - 3 (14%)

Pain at IV injection site - 1 (5%)

No. of Patients with Local Side Effects - 0O
Systemic Side Effects -~ 3 (11%)

NDA 50-608
Page (34)
SULBACTAM/AMPICILLIN CLINDAMYCIN/GENTAMICIN
BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
AMPIC{}LIN—SENSITIVE No. ERADICATED NOT FRAD No ERADICATED NOT ERAD
ORGANISMS
G. vaginalis 8 8 (100%) 6 6 (100%)
Peptococcus spp. 1 1 (100%) 2 2 (100%)
Peptostreptococcus spp. 1 I (100%) -
S. aureus - 1 1 (100%)
Enterococci - 7 6 (86%) 1 (14%)
E. coli - 2 1 (50%) 1 (50%)
Enterobacter spp. - 1 1 (100%)
Bacteroides spp. - 2 2 (100%)
AMPICILLIN-RESISTANT
ORGANISMS
E. coli - 1 1 (100%)
P. aeruginosa - 1 0 1 (100%)

Results of this study show that sulbactam/ampirillin was
clinically effective in 8/9 (88.9%) patients with endometritis.



NDA 50-608
Page (35)

Clindamycin/gentamicin treatment was clinically effective in 8/10 (80%)
patients with endometritis,

Sulbactam/ampicillin eradicated 10/10 (100%) ampicillin-sensitive
organisms, and clindamycin/gentamicin eradicated 19/21 (90.5%)
ampicillin-sensitive organisms,

However, there were no ampicillin-resistant organisms isolated in the
patients treated with sulbactam/ampicillin; therefore, it is not possible
to assess the comparative efficucy of the two treatment regimens in this
type of infections.

Study #21-~1

Title: A Double-blind Comparative Study of Parenteral Sulbactan
Sodium/Ampicillin versus Clindamycin/Gentamicin Coadministered in Cases of
Peritonitis Associated with Appendicitis

Investigators: Thomas V. Berne, M.D. and Albert E. Yellin, M.D., LAC/USC
Medical Center, Los Angeles, California

Study Design:

This was a third party blind (by hospital pharmacy) comparative study to
assess the efficacy and safety of parenteral sulbactam sodium
coadministered with ampicillin sodium in the treatment of peritonitis
associated with gangrenous or perforated appendicitis and to compare it
with clindamycin/gentamicin therapy

Antimicrobial therapy was started prior to laparotomy, but only patients
found to have peritonitis were continued on the assigned drug regimen.

Patients

A total of 196 patients were enrolled in this study; 131 were assigned by
randon selection to the sulbactam/ampicillin treatment group and 65 to the
clindamycin/gentamicin group.

Demographic Summary

Sulbactam/Ampicillin Clindamycin/Gentamicin
Age (years)
Range 17-63 18-45
Mean 27.38 26,12
Sex
Male 99 48
Female 32 17

Dose and Route of Administration

Sulbactam 1.0 g and ampicillin 2.0 g were coadministered by intravenous
infusion every six hours,

Clindamycin 600 mg’was administered by intravenous infusion every six
hours and gentamicin, 1.5 mg/kg, by intravenous infusion every 8 hours.

To blind the eight hourly gentamicin administration, an equal volume of
physiological saline was administered every 8 hours to patients assigned
to the sulbactam/ampicillin combinatioa.
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Duration of Therapy

Days Sulbactam/Ampicillin

1 42

2 -3 21
4 -5 27
6 -7 33
8 -10 5
11 -14 3

EVALUATION

i EFFICACY

Sulbactam/Ampicillin
No. of Cases Evaluable 58
No, of Cases Unevaluble 73

Reasons Cases Unevaluable
Sulbactam/Ampicillin Group
No culture taken -
No pre~treatment pathogen -
Resistant organism isolated -
No peritonitis found -5
Patients found to be allergic

to penicillin - patient
Concomitant antibiotic given - 1 patient
Treatment discontinued at

patient's request - 1 patieni
Wrong drugs given by nurse and

treatment discontinued - 1 patient

patients
patients
patients
patients

o N - o SR WX}

el

Clindamycin/Gentamicin Group
No pre-treatment pathogen — 6 patients
No peritonitis found — 26 patients

RESULTS

SULBACTAM/AMPICILLIN

Clindamycin/Gentamicin

23
5
17
16
2
2

Clindamycin/Gentamicin

33
32

CLINDAMYCIN/GENTAMIGIN

INFECTION CLINICAL RESPONSE

CLINICAL RESPONSE

INTRA-ABDOMINAL  No.  CURE IMP  FAIL

No.

CURE

i

IMP

FAIL

58  52(90%2) 2(3%2) 4&4(7%)

e W .

33

33(100%)
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SULBACTAM/AMPICILLIN CLINDAMYCIN/GENTAMICIN
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No., ERADICATED NOT ERAD No. ERADICATED NOT ERAD

Streptococcus Spp. 1 1 (100%) ~- )

S. viridans 5 5 (100%) 4 4 (100%)

Group D sgtreptococci 1 1 (100%) -

E. coli 32 30 (94%) 2 (6%) 17 17 (100%)

C. freundii 1 1 (100%) -

Lactobacillus spp. 2 2 (100%) 2 2 (100%)

C. perfringens 1 1 (100%) 2 2 (100%)

P. magnus 3 3 (100%) -

Eubacterium spp. 1 1 (100%) 1 1 (100%)
Propionibacterium spp. 1 1 (100%) -

Fusobacterium spp. 1 1 (100%) 1 1 (100%)

F. nucleatunm 1 1 (100%) 1 1 (100%)
Bactercides spp. 5 5 (100%) -

B. fragilis 6 o (100%) 6 6 (100%)

B. distasonis 4 4 (100%) 2 2 {100%)

B. vulgatus - 1 1 (100%)
Citrobacter spp. - 1 1 (100%)
Alcaligenes spp. - 1 1 (100%)

K. oxytoca - 1 1 (100%)

K. paneumoniae - 1 1 (100%)

AMPICILLIN-RESISTANT

BACTERIOLOGIC RESPONSE

BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERAD No. ERADICATED NOT ERAD
Alcaligenes spp. - 1 1 (100%)
E. coli 18 18 (100%) 9 9 (100%)
E. aerogenes 1 1 (100%) -

E. cloacae 3 3 (100%)

H. alvei - 1 1 (100%)
K. pneumoniae 3 3 (100%) 3 3 (100%)
K. oxytoca 3 3 (100%) 1 1 (100%)
A. faecalis 1 1 (100%)

Aeromonas spp. 1 1 (100%)

P. aeruginosa 12 12 (100%) 3 3 (100%)
Citrobacter spp. 1 I (100%)

C. freundii 2 2 (100%) 1 1 (100%)
Bacteroides spp. 10 10 (100%)

B. fragilis 17 16 (94%) 1 (6%) 6 6 (100%)
B, distasonis 11 11 (100%) 10 10 (100%)
B. wvulgatus - 1 1 (100%)
B. thetaiotaomicron - 4 4 (100%)

In the sulbactam/ampicillin group, 2 patients developed superinfections,
and 2 developed reinfections.

SAFETY

SULBACTAM/AMPICILLIN GROUP

No. of Patients: 131

No. with local Side Effects
No. with Systemic Side Effects
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SIDE EFFECTS

LOCAL

Pain at IV injection site
Phlebitis

SYSTEMIC

Chest pain/tightness/pressure
Diarrhea

YVomiting

Retention of urine

Rash

Epistaxis

Edema

CLINDAMYCIN/GENTAMICIN GROUP
No. of Patients - 65

e e b D

(0.8%)
(6.8%)
(0.8%)
(0.8%)
(0.8%)
(0.8%)
(0.8%)

No. with Local Side Effects - 3 74.6%)

No. with Systemic Side Effects - 3 (4.6%)

SIDE EFFECTS
LOCAL
Phlebitis

SYSTEMIC
Diarrhea
Rash

Abnormal Laboratory Tests

Sulbactam/Ampicillin Group

Decreased Hgb
Decreased Het
Decreased RBCs
Decreased neutrophils
Increased eosinophils
Increased bosophils
Increased lymphocytes
Decreased lymphocytes
Increased monocytes
Increased bilirubin
Increased SGOT
Increased SGPT
Increased LDH
Increased alk. phosphatase
RBCs in urine

Hyaline casts in urine

3

2
1

(4.6%)

(3.02)
(1.5%)
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Clindamycin/Gentamicin Group

Decreased Hgb

Decreased Het

Decreased RBCs

I .creased WBCs
Increased eosinophils
Increased bosophils
Decreased lymphocytes
Increased umonocytes
Increased SGOT
Increased SGPT
Increased LDH

Increased alk., phosphatase
Increased creatinine
Increased urine pH
Albumin in urine

RBCs in urine

Hyaline casts in urine
Granular casts in urine

ot gt
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Conclusions:

Resulcs of this study demonstrate that sulbactam/ampicillin was clinically
effective in 54/58 (93%) patients with peritonitis.

Clindamycin/gentamicin treatment was clinically effective in 33/33 {100%)
patients with peritonitis.

Sulbactam/ampicillin eradicated 63/65 (96.9%) anpicillin-sensitive
organisms and 82/83 (98.8%) ampicillin-resistant organisms.
Clindamycin/gentamicin eradicated 41/41 (100%) ampicillin-sensitive
organisms and 40/40 (100%) ampicillin-resistant organisms.

Local side effects were similar in both treatment groups,
Systemic side effects were somewhat higher in the sulbactam /ampicillin
group, mainly due to a 6.8% incidence of diarrhea.

This study demonstrates that sulbactam/ampicillin is as safe and effective
as clindamycin/gentamicin in the treatment of patients with acute
peritonitis,

Study #98-1

Title: A Single~blind Comparative Study of Parenteral
§u1bactam/Ampicillin versus Clindamycin/Gentamicin Coadministered in
Pediatric Cases .  Intra-abdominai Anaervbic and Polymicrobic Infections.

Investigator: .,“ephen C. Aronoff, M.D., Rainbow Babies and Children's
Hospital

Study Desigr-

This is a tlird party blinded comparative study designed to determine the
efficacy and safety of intravenous sulbactam/ampicillin combination
therapy in pediatric cases with appendicitis and peritonitis and to
compare it with a clindamycin/gentamicin regimen.
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patients:
_._I——-

clindamycin/gentamicin group.

Demographic Summary

Sulpactam/Ampicillin
Years No. Patients
Age Range 2-5 3 Age Range
P 10 2
Mean Range 8.6 Mean Age
-
Sex Sulbactam/Ampicillin
' Male 3
Female 2

Dose and Route of Administration

assigned to the comparative group.

to the sulbactam/ampicillin combination.

puration of Therapy

Sulbactam/Ampicillin
Days No. Pts

4-6 2

7 1

15-17 2

EVALUATION

EFFICACY

Sulbactam/Ampicillin
No. of Cases Evaluable 0
No. of Cases Unevaluable 5

Reasons (ases Unevaluable
Sulbactam/Anpicillin Group

No pre—treatment pathogen — 2 cases
Concomitant gentamicin thecapy — 3 cases

Only 10 patients completed this study which is continuing; 5 were
randomized to the sulbactam/ampicillin group and 5 to the

Clindamycin/Gentamicin

Years No. Patients
4=6 3

13-17 2
8.8

E}indamycinlcentamicin

1

gulbactam 50 ng/kg/day and ampicillin 200 mg/kg/day were coadministered by
intravenous ipnfusion in equally divided doses every 6 hours. Gentamicin
2.5 mg/kg every 8 hours was also administered until the susceptibility of
baseline isclates o the sulbactam/ampicillin mix
clindamycin 40 mg/kg/day in equally divided doses every 6 hours and
gentamicin 2.5 mg/kg every 8 hours were administerecd to patients randomly

ture was established.

To blind the eight hourly gentamicin administration, an equal volume of
physiological saline was administered every 8 hours to patients assigned

Clindamycin/Gentamicin

Days No. Pts
2 1
7 2
8-10 2

Clindamycin/Gentamicin

1
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Clindamycin/Gentamicin Group
No pre-treatment pathogen ~ 1 case

RESULTS

Since none of the patients in the sulbactam/ampicillin group were
evaluable, this study is not valid for evaluation of comparative drug
efficacy.

SAFETY

Sulbactan/Ampicillin Group

No. of Patients: 5

No, of Patients with Local Side Effects: O
No. of Patients with Systemic Side Effects: 0

Clindamyciv /Gentamicin Group

No. of Patients: 5

No. of Patients with Local Side Effects: 0
No. of Patients with Systemic Side Effects:; 1

SIDE EFFECT
Diarrhea ~ 1 patient

Abnormal Laboratory Tests
Sulbactam/Ampicillin Group
Increased eosinophilg ~ 1

Clindamycin/Gentamicin Group
Increased SGOT -1
Increased 3GPT -~ 1

Conclusgions: This study is not valid for the evaluation uf comparative
efficacy, since there were no evaluable cases in the sulbactam/ampicillin
group.

There were no local side effects in either group, and caly one patient in
the sulbactam/ampicillin group developed diarrhea.

Study #25-1

Title: A Comparative Study of Parenteral Sulbactam/Ampicillin Versus
Anpicillin and Chloramphenicol in the Treatment of Meningitis in Infants
and Children

Investigator: W.J. Rodriguez, M.D., Children's Hospital National Medical
Center, Washington, D.C.

Coinvestigators: J.R. Prri«; M.D. and J., Feris, M.D., Santo Domingo,
Dominican Rapublic

Study Design:

This is an ongoing study designed as an open, randomized comparative trial
of the safety and efficacy of sulbactam/ampicillin and a conventional
chloramphenicol/ampicillin regimen in the treatment of meningitis in
infants and cbildrer.

s
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Following performance of baseline physical and laboratory tests and having
obtained an informed consent, patients were randomly assigned to receive
either sulbactam/ampicillin or ampicillin and chloramphenicol,

A lumbar tap was done on all patients prior to the administration of the
test drugs, and samples were subjected to established methods of
examination utilizing both direct and cultural techuiques.

Isolates were tested for antimicrobic susceptibility by in vitro disc
(Kirby~Bauer) and minimal inhibitory concentration (MIC) tests.
Beta-lactamase production was determined on H. influenzae isolates and on
other isolates as appropriate. -

Patients:
Thirty-six patients were entered into this study; 18 were assigned to the
sulbactam/ampicillin group and 18 to the chloramphenicol /ampicillin group,

Demographic Summary

e Sulbactam/Ampicillin Chloramphenicol /Ampicillin

1= 2 us 2 patients 2 patients
3-11 ms 8 patients 11 patients
1-2 yrs 4 patients 3 patients
3-4 yrs 3 patients 1 patient

9 yrs 1 patient 1 patient
Sex
Male 11 patients 8 patients
Female 7 patients 10 patients

Dose and Route of Administration

Sulbactam/ampicillin was administered by intravenous infusion at a dosage
of 400 mg/kg/day of ampicillin and 50 mg /kg/day of sulbactam, in equally
divided doses every 4 hours. Ampicillin was adminis.ered by intravenous
infusion at a dosage of 400 mg/kg/day, in equally divided doses every 4-6
hours.

Chloramphenicol was administered by I.V. bolus, over 3~5 minutes, at a
dosage of 100 mg/kg/day in four equaliy divided doses.

In patients who were proven not to have H. influenzae meningitis,
chloramphenicol was discontinued and either ampicillin therapy maintained
or Penicillin G started.

Duration of Therapy

Days Sulbactam/Ampicillin Ampicillin Chloro Pen G
1 0 1 2 0
2- 4 5 5 9 0
5- 7 2 1 4 0
8-10 . 3 1 0
11-13 6 6 2 1
14-16 0 ¢ 0 0
17-18 1 2 0 0
EVALUATION
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EFFICACY
Sulbactam/Ampicillin Chloro/Ampicillin
No. of Cases Evaluable 11 10
No. of Cases Unevaluable 7 8
Reason Cases Unevaluable
No pre-trestment pathogen 7 5
Concomitant antibiotic 1
Inadequate duration of therapy 2
‘ (death)
RESULTS Sulbactean/Ampicillin Chloro/Ampicillin
CLINICAL RESPONSE Clinical Response

INFECTION No. CURE FAIL No. CURE
Meningitis 11 10(91%) 1%(9%) 10 10(100%)
AMPICILLIN~SENSITIVE BACT. RESPONSE BACT. RESPUGISE

ORGANISMS No. ERADICATED No. ERADICATED
H. influenzae 6 6 (100%) 6 6 (100%)
S. pneumoniae 2 2 (100%) 3 3 (100%4)
Neisseria spp. 1 1 (100%) - -
AMPIQE}LIN-RESISTANT

ORGANISMS

H. iniluenzae 2 2 (100%) 1 1 (100%)

reported as sterile.

SATETY

*The one case considered as a clinical failure was a two-year old retarded
hydrocephalic child with an Arnold-Chiari malformation. A
ventriculo-peritoneal shunt was in place since hirth. On the fourth day
of therapy, the attending physician reviewed the results of the culture
collected following 48 hours of sulbactam/ampicillin treatment and decided
to change the patient to chloramphenicol regimen since the CSF still grew
out an ampicillin resistant H. inflaenzae. However, the CSF culture
collected on the last day of sulpactam/ampicillin was subsequently

Sulbactam/Ampicillin Group

No. of Patients - 18

SIDE EFFECTS
LOCAL

SYSTEMIC

-

No. of with Local Side Effects - 1 (5.5%)
No. with Systemic Side Effects - 1 (5.5%)

Pain at IV injection site — 1 (55%)
Bleeding from or 1 and rectal
Mucosas and .e~ipuncture site — 1 (5.5%)

ChloramEhenicol/Amoicillin Group
No oide effects were reported
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Deaths

There were two deaths reported in the chloramphenicol/ampicillin group,
One patient died on the third day of treatment and the Other a“ter having
received oniv 3 doses.

Abnortial Laboratory Tests

Sulbactam/Ampicillin Group

Increased eosinophils -
Increased SGOT -
Increased SGPT -
Increased alk. phosphatage -
Increased prothrombin tipe -

b e g e (L

Chloramphenicol /Ampicillin Group
Increased ecsinophils -1

Special Parameters
Sinultanéous samples of serum and CSF, obtained predose and at the end of
the intravenous infusicn, were taken when possible and assayed for
sulbactam and, when sample size was adequate, for ampicillin content,

In patients where no baseline pathogens were isolared (4), the ratios of
CSF/serum concentrations were low (6%)., 1In patient where bhaselina
bacterial pathogens were isolated (12), the ratios of CSF/serum
concentrations were higher (avg., 267)

Conclusions:
Sulbactam/ampicillin was clinically effecrive in 10/11 (91%) children with
meringitis,

Chioramphenicol/ampicillin was clinically effective in 10/10 (100%)
children witl. meningitis,

Sulbactam/ampicillin eradicated 9/9 (100%) ampirillin~gensitive organisms
and 2/2 (100%) ampicillin-resistant organisms,

Chloramphenicol/ampicillin eradicated 9/9 (100%2) ampicillin sensitive
organisms and 1/1 (100%) aopicillin-resiscant organisms,

This study is considered inadequate to support tiwe efficacy of
sulbactam/ampiciliin in the treatment of meningitis in children due to
ampicillin~resistant H, irfluenzae (only 2 cases),

Protocol "A"

Title: A Third Party Blinded Mulricenter Comparative Study of parenteral
Sulbactam/Ampicillin ersus Clindamycin and ¢n Aminoglycoside
Coadministered in Cases of Anaerobic and Polymicrobic Infections,

Investigators:

1 - Ian Baird, M.D., Riverside Methodist Hospital, Columbus, OH

2 - Nicolus V. Christou, M.D., Ph.D., Royal Victoria Hospital, Montreal
Canada

3 - C(Chariles Eriescon, M,D., University of Texas Health Sciences Center,
Houston, TX
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4L -~ Sydney M. Finegold, M.D., Wadsworth Hosptial Center, Los Angeles, CA
5 - John Gunning, M.D., Harbor/UCLA Medical Center, Torrance, CA
6 - W. Dean Hidy, M.D., St. Francis Hospital, Tulsa, OK

7 - Brent Stromberg, M.D., Medical University of South Carolina,
Charleston, SC

Study Design:

This study was lesigned as a third party blinded (by hospital pharmacy),
randomized, comparative tri:zl of the safety and efficacy of
sulbactam/ampicillin and clindamycin and aminoglycoside regimen in
patients with a diagnosis of an anaerobic or polymicrobic infection.

Patients:

A total of 133 patien’s were entered into this ongoing study, Sixty-seven
were randomized to receive sulbactam/ampicillin and 66 to receive
clindamycin/aminoglycoside. The number of patients contributed by each
investigator was as follows:

Investigator Su.bactem/Anpicillin Clindamycin/Aminoglycoside
Baird T 6 (clindamycin/gentamicin)
Ericsson 1 2 (clindamycin/gentamicin)
Gunning 23 24 (clindamycin/gentamicin)
Hidy 1 1 (clindamycin/gentamicin)
Finegold 2 1 (clindamycin/gentamicin)
Christou 1 ? (clindamycin/netilmycin)
Stromberg 32 _oi f2lindamycin/tobramycin)
Total 6 {.5%

* One patient received c¢lirnuamycin ulane

Demographic Summary

Age (years) Sulbacram,/Ampicillin Clindamycin/Aminoglycoside
Range 17-63 16-89

Mean 3%.4 40.9

Sex

Male 24 25

Fewale 43 41

Dose and Route of Administration

Sixty-seven patients were assigned by random selection to receive therapy
with 1 g sulbactam and 2 g of ampicillin administered as an intravenous
infusion every six hours.

hiXty=-six patients were assigned to receiv2 600 mg clindamycin every 6
hours by intravenous infusion together wirh 1.5 mg/kg gentamicin (34
patients), 1.5 mg/kg tobramycin (29 patients) or 1.8 mg/kg nerilmycin (2
patients) by intravenous infusion every eight hours.

One patient received clindamycin alone.

To blind the eight hourly aminoglycoside administration, an equal volume
of physiological saline was administered every eight hours ro patients
assigned to the sulbactam/ampicillin combination.
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Duration of Therapy
Dazf"ﬂ Sulbactam{AmpicilliE' Clindamycin/Aminoglycoside
2
2~3 14 17
4 -5 21 12
6 -7 13 13
8 -10 8 9
11 -14 5 10
15 -21 4 1
30 - 1
55 1 ' -
Total 67 65%

*One patient received clindamycin alone for 16 days.

EVALUATION
EFFICACY
Sulbactam/Ampicillin Clindamycin/Aminoglycoside
No. of Cases Evaluable 34 36
No. of Cases Unevaluable 33 30

Reasons Cases Unevaluable

Sulbactam/Ampicillin Clindamycin/Aminoglycoside

No pre-treatment pathogen 6 10
Resistant baseline

pathogen 1 4
No pre-treatment culture 1 -
No in-vitro susceptibility

done 9 2
less than 48 hours of therapy 3 3
Concomitant antibiotic 2 2
No follow-up culture 10 6
Received only clindamycin - 1
Treatment discontinued - -
due to side effects 1 2
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"ESULTS
SULBACTAM/AMPICILLIN CLINDAMYCIN/AMINOGLYCOS IDE
QEEE}CAL RESPONSE CLINICAL RESPONSE
INFECTION No, CURL MP FAIL No. CURE IMP FAIL
INTRA-ABDOMINAL
Abscess 2 2(100%) 1 1(100%)
SKIN & SKIN STRUCTURE
Ulcer 6 1 4 1 13 7 4 2
Cellulitis 2 1 1 2
Wound infection 3 1 2 2 2
Gangrene 1 1 1 1
Infected cyst 1 1 -
Abscess 8 7 1 4 3 1
Infected burn - L 2 1 1
Total 1 12(57.1%) 8(38.1Z) 1(4.84) | 24 10(41.74) 10(41.74) 4(16.6%)
INFECTION
GYNECOLOGIC
Salpingitis 9 8 1 8 7 1
Parametritis 1 1
Total 9 8(88.9%) 1(11.1Z2) 9 8(88.9%) 1(11.1%5
LOWER RESPIRATORY
Lung Abscess 1 1 1 1
Pneumonia 1 1 1 1
Total 2 1 (50%) 1(50%) 2 1(50%) 1(50%)
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INTRA-ABDOMINAL SULBACTAM/AMPICILLIN CLINDAMYCIN/AMINOGLYCOSIDE
AMPICILLIN-GENSITIVE BACIERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANIGHS No. ERADICATED NOT ERAD  No.  ERADICATED NOT ERAD
S. viridans 1 1 (1007) -
Enterococcus - 1 1 (100%)
E. coli 1 1 (100%) -
B. fragilis 1 1 (100%) -
AMPICILLIN-RESISTANT
ORGANISHS
§. epidermidis 1 1 (100%) -
P. rettgeri - 1 1 (100%)
M. morganii - 1 1 (100%)
E. cloacae - 1 1 (100%)
C. freundii - 1 1 (100%)
K. pneumoniae - 1 1 (100%)

SKIN & SKIN STRUCTURE SULBACTAM/AMPICILLIN CLINDAMYCIN/AMINOGLYCOSIDE
AMPICILLIN-5ENSITIVE BACTERIOLUGIC RESPONOE BACTERIOLOGIC KESPONSE
ORGANISMS NG, ERADICATED NOT ERAD _ No.  ERADICATED  NOT ERAD

Coag-negative staph 2 2 (1004) -

S. epidermidis 1 1 (100%)

S. aureus 3 3 (100%) 1 1 (100%)

S. viridans - 1 1 {100%)

Group B strep 1 1 (100%) -

Enterococci 3 3 (100%) 7 5 (71.4%) 2 (28.6%)
Corynebacterium 1 1 (100%) 2 2 (100%)

E. coli 4 4 (100%) 6 4 (66.7%) 2 (33.3%)
P. mirabilis 7 6 (85.7%) 1 (14.3%) 9 4 (44.4%) 5 (55.6%)
P. rettgeri - 1 1 (100%)

E. cloacae 1 1 (100%) -

E. agglomerans - 1 1 (100%)

K. pneumoniae 1 1 (100%) -

A. lwoffi - 1 1 (100%)
Propionibacterium sp. 1 1 (100%) -

Peptostreptococcus sp. . 2 (1007%) 1 1 (100%)

Bacteroides sp. 1 1 (100%) 3 3 (100%)

B. fragilis 1 1 (100%) 1 1 (100%)

(table continued)
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SKIN & SKIN STRUCTURE

SULBACTAM/AMPICILLIN

CLINDAMYCIN/AMINOGLYCOSIDE

AMPICILLIN-RESISTANT

BACTERIOLOGIC RESPONSE

BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERAD No. ERADICATED NOT ERAD
Coag-negative staph 2 1 {5C%} 1 (50%) 1 1 (100%)
S. aureus 6 4 (06.7%) 2 (33.3%) 9 6 (66.7%4) 3 (33.3%)
E. coli 3 3 (100%) 1 1 (100:%)
P. mirabilis 1 1 (100%) -
P. vulgaris - 1 1 (1007%)
P. stuartii - 1 1 (100%)
Providencia sp. 1 1 (1007%)| 1 1 (100%)
M. Morganii 2 2 (100%) 2 1 (50%) 1 (507%)
K. pneumoniae 2 1 (504) 2 2 (100%)
E. cloacae - 2 2 {100%)
A, anitratus 2 2 (100%) -
Achromobacter sp. 1 1 (100%) -
Corynebacterium sp. ~- 1 1 (100%)
C. diversus -~ 1 1 (100%)
C. freundii - 1 1 (100%)
S. marcescens 1 1 (100%) 2 2 (100%)
Aeromonas sp. - 1 1 (100%)
P, aeruginosa 4 1 (25%) 3 (75%) 5 3 (60%) 2 (407%)
C. perfringens 1 1 (100%) -
B. fragilis 4 4 (100%) 2 1 (50%) 1 (50%)
GYNECOLOGIC INFECTIONS
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERAD No. ERADICATED NOT ERAD
S. viridans 1 1 (100%) -
5. pyogenes 1 1 (100%) -
Group B strep. 1 1 (100%) -
Diphtheroids 1 1 (100%) -
E. coli 1 1 (100%) 1 1 (100%)
Pseudomonas sp. - 1 1 (100%)
N. gonorrhoeae 4 4 (100%) 7 7 (100%)
Peptococcus sp. - 1 1 (100%)
Peptostreptoccus sp. 2 2 (100%) 2 2 (100%)
AMPICILLIN-RES ISTANT
ORGANISMS
S. epidermidis 1 1 (100%) -
S. viridans 1 1 (100%) -
Gamma strep. 1 1 (10V%) -
E. coli 1 1 (100%) -
K. oxytoeca 1 1 (100%) -
N. gonorrhoeae 1 1 (100%) -
B. fragilis 5 5 (100%) -
LOWER RESPIRATORY SULBACTAM/AMPICILLIN CLINDAMYCIN/AMINOGLYCOSIDE
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERAD No.  ERADICATED NOT ERAD
E. coli 1 1 (100%) -
P. mirabilis 1 1 (100%) -
Peptostreptococcus sp. 1 1 (100%) 2 2 (100%)

Table continued




NDA 50-608
Page (50)
LOWER RESPIRATORY SULBACTAM/AMPICILLIN CLINDAMYCIN/AMINOGLYCOSIDE
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERAD 0. ERADICATED NOT ERAD
Eubacterium sp. - 2 2 (1004)
Peptostreptococcus sp. - 1 1 (100%)
F. nucleatum 1 1 (100%) - -
Bacteroides sp. 2 2 (100%) 1 1
AMPICILLIN-RES ISTANT
ORGANISMS
E. coli 1 1 (100%) -
M. morganii 1 1 (100%) -
K. pneumoniae - 1 1 (100%)
A. anitratus 1 1 (100%) -

SAFETY
Sulbactam/Ampicillin Group
No. of Patrients - 67

No. with Local Side Effects - O

No. with Systemic Side Effe

SYSTEMIC SIDE EFFECTS

cts = 7 (10.4%)

Nausea -1 (1.5%)

Diarrhea - 3 (4.5%)

Itching -2 (2.9%)

Rash - 2 (2.9%)

Yeast infection -1 (1.5%)
Clindamycin/Aminoglycoside Group
No. of Patients - 66

No. with Local Side Effects

- 0

No. with Systemic Side Effects - 4 (6.1%)

Systemic Side Effects

Fever - 1 (1.5%)
Rash -1 (1.5%)

Itching - 1 (1.5%)

Chest pain, shortness of breath, tachycardia - 1 (1.5%)

Yeast infections - 1 (1,5%)

Deaths

One patient in the clindamycin/aminoglycoside group died after 5 days of

therapy. The investigator

Abnormal Laboratory Tests

considered this death not drug related.

Sulbactam/Ampicillin Clindamycin/Aminoglycoside

Decreased Hgh 4 4
Decreased Het 3 4
Decreased RBcs 2 2
Increased eosinaphils 6 6
Increased platelets 1 1
Decreased platelets 1 1

table continued
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SULBACTAM/AMPICILLIN# CLINDAMYCIN/AMINOGLYCOSIDE
Increased Si30T 7 9
Increased SGPT 7
Increased alx. phocphatase 3

Increased bilirubin
Increased BUN -
Increasad creatinine -

ML O

Conclusions

Sulbactam/ampicillin was clinically effective in 2/2 (100%) patients with
intra-abdominal abscesses, in 20/21 (95%) patients with skin and skin
structure infections, in 8/9 (897) patients with gynecvlogic infections
and in 2/2 (100%) with lower respiratory infactions.

Clindamycin plus an aminoglycoside was clinically effective in 1/1 (100%)
patient with an intra-abdominal abscess, 20/24 (83%) with skin and skin
structure infections, 8/9 (89%) with gynecologic infections and 2/2 (100%)
with lower respiratory infections.

In intra~abdominal infections, sulbactam/ampicillin eradicated 3/3 (100%)
ampicillin - sensitive organisms and 1/1 (100%) ampicillin-resistant
organism; in skin and skin structure infections eradicated 26/29 (90%)
ampicillin-seasitive organisms and 22/30 (73%) angpicillin-resistant
organisme; in gynecologic infections eradicated 11/11 (100%)
ampicillin-sensitive organisms and 11/11 (100%) ampicillin-resistant
organisms and in lower respiratory infections ecadicated 5/6 (83%)
ampicillin-sensitive organisms and 2/3 (67%) ampicillin-resistant
organismsg,

In irtra~abdominal infections, clindamycin plus an aminoglycoside
evadicated 0/1 ampicillin-sensitive organism and 4/5 (80%)
ampicillin-resistant organisms; in skin and skin structure infections
eradicated 25/34 (74%) ampicillin-sensitive organisms and 23/33 (70%)
ampicillin-resistant organisms; in gynecologic infections eradicated 11/1l
(100%) ampicillin-sensitive organisms (there were no patients with
ampicillin-resistanc organisms), and in lower respiratery infections
eradicated 6/6 (100%) ampicillin-sensitive organisms and 1/1 (100%)
ampicillin~resistant organism.

There were no local side effects in either group. The incidence of
systemic side effects was somewhat higher in the sulbactam-anpicillin
group, again due to a higher incidence of diarrhea.

Results of this study demonstrate that sulbactam/ampicillin is . - safe and
effective as clindamycin plus an aminoglycoside in the treatmant of
patients with skin and skin structure and gynecologic infections.

A comparison of the efficacy in patients with intra-abdominal and lower
respiratory infections is not possible, due to the small number of
patients in each treatment group.

Protocol "B"

Title: A Third Party Blinded Multicente: Comparative Study of Parenteral

Sulbactam/Ampicillin versus Metronidazole/Aminoglycoside Coadmiwuistered in

Cases of Anaerobic and Polymicrobic Infections

D T
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Investigators
1 - ""Nicolas V. Christou, M.D., Ph.D., Royal Victoria Hospital, Montreal,
Canada

2 - Charles B. Hanna, M.D., Spartanburg General Hospital, Spartanburg, SC

3 - George A. Pankey, M.D., Alton Ochsner Medical Foundation, New
Orleans, LA

4 - R. Orahood, M.D., Grady Memorial Hospital, Delaware, OH

5 - Richard L. Sweet, M.D., San Francisco General Hospital, San
Francisco, CA

Study Design

This study was designed as a third party blinded (by hospital pharmacy),
randomized, comparative trial of the safety and efficacy of a 1:2 ratio of
sulbactam and ampicillin and a metronidazole/aminoglycoside regimen in
patients with a diagnosis of an anaerobi~ or polymicrobic infection.

Patients

A total of 34 patients were entered intc this ongoing study. Sixteen were
randomized to the sulbactam/ampicillin group and 18 to the metronidazole/
aminoglycoside group.

The number of patients contributed by each investigator was as follows:

Investigator Sulbactam/Ampicillin Metronidazole/Gentamicin
Christou s 0
Hanna 10 12
Orahood 1 1
Pankey 1 0
Sweet 3 5

Demographic Summary

Age Szears) Sulbactam/Ampicillin Metronidazole/Gentamicin
Range 13-79 16-87
Mean 39.6 45.13
Sex
Male 8 8
Female 8 10

Dose and Route of Administration

Sixteen patients were nssigned by random selection to receive therapy with
1 g sulbactam and 2 ¢ 1npicillin administered as an intravenous infusion
every six hours.

Eighteen patients were assigned to receive a 15 mg/kg loading dose of
metronidazole and 7.5 mg/kg thereafter every 6 hours by intravenous
infusion together with 1,5 mg/kg gentamicin by intravenous infusion every
eight hours,

!
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To blind the eight hourly gentamicin administration an equal volume of
physiological saline was administered every eight hLeurs tn patieunts
assigned to the sulbactam/ampicillin combination.

Duration of Therapy
Days Suibactam/Ampicillin Metronidazole/Aminoglycoside

[+ B RN a Bl S ]
[ S T |
QO o~ Lo

-1
13
26
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LB e Wy

EVALUATION

EFFICACY

Sulbactam/Ampicillin Metronidaznle /Gentamicin
No. of Cases Evaluable 3 6
No, of Cases Unevaluable 13 12

Reasons Cases Unevaluable
Sulbactam/Ampicillin Metronidazole/Gentamicin

No. pre-treatment pathogen 4 2
No pre—-treatment culture 1 2
Resistant baseline pathogen 3 1
No in-vitro susceptibility done 3 -
Treatment less than 48 hours 1 -
No follow—up culture 1 7
RESULTS
SULBACTAM/AMPICILLIN METRONIDAZOLE/GENTAMICIN
CLINICAL RESPONSE CLINICAL RESPONSE
INFECTION No. CURE IMP FAIL No. CURE IMP FAIL
INTRA-ABDOMINAL
Abscess 1 1 -
Peritonitis - 1 1 .
Total 1 1 (100Z)| 1 1 (100%)
SKIN & SKIN STRUCTURE
Ulcer 2 1 1 1 1
Abscess ~ 3 2 1
Cellulitis - 1 1
Total 2 1 (50%2) 1 (50%) 5 2 (40%) 3 (604)
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INTRA~ABDOMINAL SULBACTAM/AMPICILLIN METRONIDAZOLE/GENTAMICIN
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERAD No. ERADICATED NOT ERAD

Klebsiella sp. 1 1 (100%) -
B. fragilis - 1 1 (100%)

SKIN & SKIN STRUCTURE

AMPICILLIN-SENSITIVE
ORGANISMS

S. aureus -

E. coli

P. mirabilis

S. faecalis -

et

(100%)

|

1 (100%) 1 (100%)
(100%)

(100%)

—

(W

AMPICILLIN-RESISTANT
ORGANISMS

S. aureus

E. cloacae

A. anitratus

B. fragilis

N

(50%)

=t

1 (50%)
1 (100%) -
1 (100%)

| Bl |
Ll |

1 (100%)

SAFETY
Yo local or systemic adverse reactions were reported in either treatment group.

Deaths
One patient ia the sulbactam/ampicillin group died on the 4th day of therapy.
The investigator considered this death not drug related.

Abnormal Laboratory Tests

Sulbactam/Ampicillin Metronidazele/Gentamicin
Decreased Hgh 2 -
Decreased Hct 1 1
Decreased RBCs - 1
Increased eosinophils - 2
Decreased lymphocytes - 1

Increased SGOT 3
Increasad SGPT 1

Conclusions:

Sulbactam/ampicillin was clinically ineffective in 1/1 (100%) patient with an
intra-abdominal abscess and effective in 2/2 (100%) patients with skin and skin
structure infections,

Metronidazole/gentamicin was clinically effective in 1/1 (100%) patient with
peritonitis and in 5/5 (100%) patients with gkin and skin structure infections.

In one patient with an intra-abdominal abscess, sulbactam/ampicillin did not
eradicate one ampicillin-sensitive organsinm isolated and in skin and skin
structure infections eradicated 1/1 (100%) ampicillin-sensitive organism and 2/2
(100%) awmpicillin-resistant organisms.
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In one patient with peritonitis, metronidazole/gentamicin eradicated 1/1
(100%) ampicillin-uensitive organism and in skin and skin structure
infections eradicated 1/4 (25%) ampicillin~-sensitive organism and 2/3
(67%) ampicillin-resistant organism,

No local or systemic side effects were reported in either Lreatment group.

This comparative study is coasidered inadequate due to the small number ot
evaluable cases included in each treatment group.

Protocol #93-1

Title: A Partially Blinded Comparative Study of Parenteral
Sulbactam/Ampicillin versus Cefoxitin Coadministered in Cases of Anaerobic
and Polymicrobic Infections.

Investigatoi: William Holloway, M.D., Wilmington Medical Center,
Wilmington, DE

Study Design

This study was designed as a third party blinded (by hospital pharmacy),
randomized, comparative trial of the safety and efficacy of sulbactam and
ampicillin in a 1:2 ratio and a cefoxitin regimen in patients with a
diagnosis of anaerobic/polymicrobic infections.

Patients

A total of 31 patients were entered intc this ongoing study. Sixteen
patients were randomized to be treated with sulbactam/ampicillin and 15 te
be treated with cefoxitin,

Demographic Summary

Age (years) Sulbactam/Ampicillin Cefoxitin
Range 17-63 15-62
Mean 29,8 31.8
Sex
Male 6 5
Female 10 10

Dose and Route of Administration

Sixteen patients were assigned by random selection to receive therapy with
1 g of sulbactam and 2 g of ampicillin administered as an intravenous
infusion every six hours.

Fifteen patients were assigned to treceive 2 g of cefoxitin every four
hours by intravenous infusion.

Duration of Therapy

Days Sulbactam/Ampicillin Cefoxitin
ettty A ——
2-3 1 -
4 -5 5 b
6"7 ¢ 7
9 7 1
11 - 1
e c— ce——
b
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EVALUATION

EFFICACY

Sulbactam/Ampicillin Cefoxitin
No. of Cases Evaluable 12 9
No, of Cases Unevaluable 4 6

Reasons Cases Unevaluable

Sulbactam/Ampicillin Cefoxitin

No pre-treatment pathogen 1 7
No post-treatment culture 2 2
Treatment less thai 48 hours 1

(Attending physician wanted to

treat the patient with a more

conventional therapy)
bo susceptibility testing done - 2

RESULTS

SULBACTAM/AMPICILLIN CEFOXITIN

CLINICAL RESPONSE CLINICAL RESPONSE

INFECTION No. CURE IMP FAIL No. CURE IMP TAIL

GYNECOLOGIC

PID

Endometritis
Total

2
3
7

FN PRy

1
3
A

~JjLn bo

(100%) (100%)
INTRA-ABDOMINAL

Peritonitis

Rectal abscess 1 1 (100%)

-

1 (100%)

SKIN & SKIN STRUCTURE
Cellulitis
Wound infection
Ulecer
Abscess
Total

22
Z (504) 2 (504)

e e
—
&l

1 (25%2) 3(75%)

P

R ¥
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GYNECOLOGIC SULBACTAM/AMPICILLIN CEFOXITIN
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIQLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERAD No. ERADICATED NOT ERAD
Streptococcus sp. 1 1 (100%) -
Group B streptococcus 5 5 (100%) 2 2 {100%)
Enterococcus 1 1 (100%) 1 1 (100%)
E. coli 1 1 {100%) -
Bacteroides sp - 1 1 (100%)
AMPICILLIN-RESISTANT
5, epidermidis 1 1 (100%)
E. coli 1 1 (100%) 1 1 (100%)
INTRA-ABDOMINAL
AMPICILLIN~SENSITIVE
Enterococcus 1 1 (100%) -
P. mirabilis 1 1 (100%) -
E. coli - 1 1 (100%)
AMPICILLIN -RESISTANT
E. coli 1 1 (100%) -
B. fragilis 1 1 {100%) -
SKIN & SKIN STRUCTURE
AMPICILLIN-SENSITIVE
ORGANISMS

Coaguluse-negative Staph 1 1 (100%) -
5. aureus 1 1 (100%) -
Streptococcus sp. - 2 2 {100%)
S. viridans - 1 1 (100%)
Group B streptococcus 1 1 (100%) -
Enterococcus 1 1 (100%) 2 2 (100%)
B. melaninogenicus - 1 1 (100%)
AMPICILLIN-RESISTANT
S. aureus 1 1 (100%) 1 1 (100%)
S. epidermidis 1 1 (100%) 1 1 (100%)
E. coli - 1 1 (100%)
E. cloacae 1 1 (100%) -
Acinetobacter sp. 1 1 (100%) -
A. anitratus 1 1 (100%) -
Flavobacterium sp. 1 1 (100%) -
B, fragilis 1 1 (100%) 1 1 (100%)

SAFETY
Sulbactam/Ampicillin Greoup

No side effects were reported

Cefoxitin Group

No side effects were reported

. vl
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Abnormal Laboratory Tests Sulbactam/Ampicillin Cefoxitin
Increased eosinophils 2 1
Increased platelets 1 -
Increased CPK - 2

Conclusions:

Sulbactam/ampicillin treatment was clinically effective in 7/7 (100%)
gynecologic infections, in 1/1 (100%) intra-abdominal infection and in 4/4
(100%) skin and skin structure infections.

Cefoxitin treatment was clinically effective in 4/4 (100%) gynecologic
infections, 1/1 (100%) intra-abdominal infections and in 4/4 (100%) skin
and skin structure infections.

In gynecologi> infections, sulbactam/ampicillin eradicated 8/8 (100%)
ampicillin-sensitive organisms and 1/1 (100%) ampicillin-resistant
organisms; in intra-abdominal infections eradicated 2/2 (100%)
ampicillin-gensitive organisms and 2/2 (100%) sapicillin-resistant
organisms and in skin and skin structure infections eradicated 474 (100%)
ampicillin-sensitive organisms and 6/7 (85.7%) ampicillin-resistant
organisms.

In gynecologic infections, cefoxitin eradicated 4/4 (100%)
ampicillin-sensitive organisms and 2/2 (100%) ampicillin-resistant
organisms; in intra-abdominal infections eradicated 1/1 (100%)
ampicillin-gensitive organism and in skin and skin structure infections
eradicated 6/6 (100%) ampicillin-sensitive organisms and 4/4 (100%)
ampicillin-resistant organisms.

No side eifects were reported in either treatment group.
Although the number of patients in each disease category is too small to
allow for a comparative evaluation, it is apparent that both treatment

regimens were safe and effective in the conditions treated.

Protocol #15-1

Title: A Third Party Blinded Comparative Study of Parenteral

Sulbactam/Ampicillin versus Moxalactam Administered in Cases of Biliary

Tract Sepsis.

Investigators: Albert E. Yellin, M.D. and John M. Leedom, M.D., LAC-USC

Medical Center, Los Angeles, CA

Study Design

This study was designed as a third party blinded (by hospital pharmacy),
randomized, comparative trial of the efficacy and safety of parenteral

sulbactam and ampicillin in the treatment of patients with bilary tract
sepsis and to compare it with a standard moxalactam therapeutic tegimen.

Patients

A total of 31 patients were entered into this ongoing study. Fifteen

patients were randomized to the sulbactam/ampicillin treatment and 16 to
the moxalactam treatment.

———— s
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Demographic Summary

Age (years) Sulbactam/Ampicillin
Range 21-62
Mean 40.3
Sex
Male 3
Female 12

Dose and Route of Administration

Moxalactam
23--65
37

4
12

Fifteen patients were assigned by random selection to receive therapy with
1 g of sulbactam and 2 g of ampicillin administered by intravenous

infusion every six hours.

Sixteen patients were assigned Lo receive 2 8 of moxalactam every six

hours by intravenous infusion.

Duration of Therapy

Days Sulbactam/Ampicillin
i 1
2-3 1
4 =5 3
6 -7 4
8 -10 4
11 =14 2
EVALUATION
EFFICACY
Sulbactam/Ampicillin
No. of Cases Evaluable 3
No. of Cases Unevaluable 12
Reasons Cases Unevaluable
Sulbactam/Ampicillin
No pre-treatment pathogen 10
No pre-treatment culture -
No susceptibility testing done 1
No biliary tract infection 1

et e

Moxalactam

l WwLun N

Moxalactam
3
13 !

Moxalactam
8

2
3
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RESULTS

SULBACTAM/AMPICILLIN HOXALACTAM
CLINICAL KESPONE CLINICAL RESPONSE
INFECTION No. CURE No. CURE

INTRA-ABDOMINAL

Cholecystitis 3 3 (100% 3 3 (100%)
FACTERIOLOGIC EESFGN%E BACTERIOLOGIC ﬁESFUNSE

ORGANISMS No. ERAD No . "ERAD
H'IPICILLIN-SENSITIVE

Lactobacillus sp 1 1 (100%) 1 1 (100%)
E. coli 1 1 (100%) 1 1 (1002)
S. faecalis 2 2 (100%)

C. freundii 1 1 (100%) 1 1 (100%)
AMPICILLIN-RESISTANT

. epidermidis 1 1 (100%) -

S. aureus - 1 1 (100%)

SAFETY

Sulbactam/Ampicillin Group

No. of Patients - 15

No. with Local Side Effects - 1 (6.7%)
No. with Systemic Side Effects - 1 (6.7%)

Llocal Side Effect
Itching - 1 (6.7%)

Moxalactam Geoup

No. of Patients - 16

No. with Local Side Effects - 1 (6.3%)

No. with Systemic Side Effects - 3 (18.8%)

local Side Effec.
Phlebitis - 1 (6.3%,

Systemic Side Effects
Confusion - 1 (6.3%)

Diarrhea -1 (6.3%
Vomiting =~ 1 (6.3%)
Itehing -~ 1 (6.3%)
Rash -1 (6.3%)
Hiccoughs - 1 (6.3%)

Abnormal Laboratory Tests
No drug related abnormal values were reported in either treatment group,.

Conclusions:

Sulbactam/ampicillin treatmenr was clinically effective in 3/3 (100%)
intra-abdominal infections. Moxalactam treatment was clinically effective
in 3/3 (100%) intra-abdominal infections.,

Sulbactam/ampicillin eradicated 5/5 (190%) ampicillin-sensitive organisms
and 1/1 (100%) ampicillin-resistant organism.
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1L,

Moxalactam eradicated 3/3 (100%) ampicillin-sensitive nrganisms and 1/1
(100%) ampicillin-resistant organism.

Local side effects were similar in both treatment groups. A higher
incidence of systemic side effects was reported in the moxalactam treated

grouvn,

Thic comparative study is considered inadequate due to the small number of
evi4luabi? cases included in each treatment group.

Uncontrolled Studies (7 Domestic, 1 Canadian)

Study #02-1
Title: An Open Study of Parenteral Sulbactam/Ampicillin

Investigator: Joseph F. Plouffe, M.D,, Ohio State University

Study Design

Open, noncomparative study to determine the efficacy and safety of
sulbactam sodium combined with ampicillin in the treatment of patients
with respiratory, urinary and skin and skin structure infections.

Patients
Thirty patients were entered in this study

Demographic Summary of All Patients

Age (years)
Range - 18-79
Mean - 339,07

Sex
Male = 17 patients
Female - 13 patients

Dose and Route of Administration

Sulbactam sodium and ampicillin were administered by inmtravenous infusion
every 8ix hours in the following ratios of sulbactam to ampicillin:

500: 500 - 18 patients

500: 1000 - 7 patients

500: 1500 - 1 patients

500: 2000 - 4 patients

Juration of Tharapy
Days No. of Patients
2-3 3
4 - 5 11
6 -7 10
8 ~-10 4
11 -4 2

EVALUATIUN

EFFICACY

No. of Tases Evaluable - 20
No. of Cases Una2valuable - 10

o
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Reasons Cases Unevaluable

No pre-treatment pathogen - 2
Colony count less than 102 -1
Resistant organism isolated -1
No pre-treatment culture -2
No post~treatment culture -3
Concomitant antibiotic -1
RESULTS
INFECTION CLINICAL RESPONSE
SKIN & SKIN STRUCTURE No. CURE IMPROVE
Cellulitis 12 10 2
Abscess 3 2 ]
Ulcer 1 1
Total 16 12 (75%) & (254)
LOWER RESPIRATORY
Bronchitis 1 1
Pneumonia 2 1 1
Total 3 2 (67%4) 1 (33%)
INFECTION CLINICAL RESPONSE
URINARY TRACT No. CURE TMPROVE
(Uncomplicated) 1 - 1 (100%)
SKIN AND SKIN STRUCTURE
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED
S. pyogenes 5 5 (1004
Streptococcus spp. 1 1 (100%)
S. aureus 1 1 (100%)
S. epidermidis 1 1 (100%)
P. mirabilis 1 1 (100%)
E. cloacae 1 1 (100%)
Peptococcus sSpp. 2 2 (100%)
AMPICILLIN-RESISTANT
ORGANISMS
S. aureus 8 8 (100%)
S. epidermidis 1 1 (100%)
Staphylococcus spp. 1 1 (100%)
K. pneumoniae 1 1 (100%)
LOWER RESPIRATORY
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISM No. ERADICATED
H. influenzae 1 1 (100%)

T
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LOWER RESPIRATORY
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

OKCANISM ERADICATED
H. influenzae 1 (100%)

No.
1

AlIPICILLIN-RESISTANT
ORGANISM
H. influenzae 2 2 (100%)

URINARY TRACT (uncomp)
AMPICILLIN-SENSITIVE
E., coli 1 1 (100%)

The patient with urinary tract infection developed a P. mirabilis
superinfection,

SAFETY

No. of patients evaluable - 30

No. of patients with local side effects - 0

No. of patients with systemic side effects — 2 (6.7%)

SIDE EFFECTS
Abdominal distention - 1 (3%)
Rash -1 (3%)

Abnormal Laboratory Tests

Decreased Het -
Decreased RBC -
Increased eosinophils -~
Increased basophils -
Increased SGOT -
Increased GGT -
Hyaline casts in urine -

b b gty

2- Study #04-1
Title: An Open Study of Parenteral Sulbactam Sodium/Anpicillin

Invest}g§tor: Joseph J, Timmes, M.D., Director of Surgery, Jersey City
Medical Center

Study Design:

Open noncomparative study to determine the efficacy and safety of a
combination of parenteral sulbactam sodium and ampicillin in the treatment
of various skin and soft tissue infections.

Patients
Fifteen patients were entered in this study.
-
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Demographic Summary of All Patients

Age (years)
Range - 18-77
Mean - 42.6
Sex
Male - 11 patients
Female - 4 patients

Dose and Route of Adwinistration

All patients were administered 500 mg sulbactam sodium and 500 mg

ampicillin sodium every six hours by intravenous infusion (10 patients) ur
intramuscular injection (5 patients).

Duration of Therapy
Days No., o! Patients
4 -5
6 - 7
8 ~10
13 -14
18

Lol SR N L o

EVALUATION

EFFICACY
No. of Cases Evaluable - 13
No. of Cases Unevaluable - 2

Reasons Cases Unevaluable
No pre-treatment pathogen - 1
No pre-treatment culture =~ 1

RESULT
INFECTION CLINICAI. RESPONSE
SKIN & SKIN STRUCTURE EQ__ CURE IMPROVE
Cellulitis 5 5 -
Abscess 6 5 1
Wound infection 1 1 -
Infected ulcer 1 - 1 -
Total 13 11 (85%) 2 (154)

———i— A - o _
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SKIN & SKIN STRUCTURE
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
S. viridans T 1T (1007 -
5. pyogenes 2 2 (100%) -
Staphylococcus spp. 1 1 (100%) -
E. coli 1 1 ¢100%) -~
P. mirabilis 1 1 (100%) -
E. cloacae 1 1 (100%) -
Salmonella type B 1 1 (100%) -
AMPICILLIN-RES YSTANT
ORGANISHNS -
S. aureus 4 4 (10072)
E. coli 1 - 1 (100%)
P. mirabilis 1 1 (100%)
Enterobacter spp. 1 1 (100%)
SAFETY
No. of patients evaluable - 15
No. of patients with local side efffects - 0
No. of patients with systemic side effects - (
Abnormal Laboratory Tests
Decreased Hgb -1
Decreased Hctr -1
Decreased WBCs -1
Decreased preutrophils - 1
Increased eosinophils - 1
Increased SGOT - b
Increased SGPT -1
Increased GGT -2
Special Parameters
Sulbactam and ampicillin peak serum concentrations were determined on
blood samples collected from 5 patients on days 1 and 5 of intramuscular
drug administration.
Sulbactam peak serum concentrations were between 2.2 mcg/ml on day 1 at
1.0 hour following injection and 13.4 mcg/ml on day S at 0.5 hours after
injection,
Ampicillin peak concentvations were between 2.6 mcg/ml on day 1 at 0.5
hours and 12.2 mcg/ml on day 5 at 0,5 hours,
3- Study #20-1

Title: A Noncomparative Study of Parenteral Sulbactam Sodium and
Ampicillin Coadministered in Clinical Infections

Investigators:

Ronald Lee Nichols, M.D., F.A,C.S., Tulane University School of Medicine
William J. Mogabgab, M.D., Department of Infectious Diseases, Tulane
University School of Mcdicine

Study Design:
Open, noncomparative study to determine the efficacy and safety of
parenteral sulbactam sodium coadministered with ampicillin in the

treatment of various clinical infections.
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Patients:
A total of 84 patients were entered in this study,

Demographic Summary of All Patients

Age (years)
Range -~ 17-79
Mean - 38,56
Sex
Male -~ 55 patients
Female - 29 patients

Dose and Route of Administration
Sulbactam sodium and ampicillin sodium were administered by intravenous
infusion every six hours in the following ratios of sulbactam to
ampicillin:

500 : 500 -~ 56 patients

500 : 1000 - 21 patients

1000 : 1000 - 7 patients
Duration of Therapy
Days No. of Patients
1 - 1
2 -3 - 9
b -5 - 30
6 -7 - 17
8 «10 -~ 17
11 -15 - 8
19 -2 - 2
EVALUATION
EFFICACY
No. of Cases Evaluable =~ 66

No., of Cases Unevaluable - 18

Reasons Cases Unevaluable

No pre-treatment pathogen -8
No pre-treatment culture -1
Resistant organism isolated -2
No susceptibility testing done -2

Early discontinuation of

treatment due to side effects -
Inadequate duration of treatmeut -
No follow-up -3

Pt et
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RESULT
INFECTION CLINTCAL RESPONSE
SKIN & SKIN STRUCTURE No. CURE IMPROVE FAIL
Cellulits 35 T26 6 —3
Abscess 23 16 6 1
Wound infection 4 2 2 -
Infected ulcer 1 1 - -
Gangrene 3 - 2 1
Total 66 45 (68%) 16 (24%) 5 (8%)
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONFE
ORGANISMS No. EE&PICATED NOT ERADICATED
Bacillus spp. 2 2 (100%) -
S. aureus 5 S (100%) -
S. pyogenes 16 16 (100%) -
Streptococcus spp. ) S (83%) 1 (17%)
Streptococcus (Group D) 7 7 (100%) -
S. faecalis 6 5 (83%) 1 (17%)
H. parainfluenzae 1 1 (100%) -
E. coli 4 3 (75%) 1 (25%)
P. mirabilis 2 2 (100%) -
A. calcoaceticus 1 1 (100%) -
Citrobacter spp. 1 1 (100%) -
Peptococcus spp. 1 1 (100%) -
Bacteroides spp. 1 1 (100%) -
B. melaninogenicus 1 1 (100%) -
AMPICILLIN-RES ISTANT
ORGANISMS
€. aureus 37 34 (92%) 3 (8%)
S. epidermidis 1 1 (100%) -
E. coli 2 2 (100%) -
P. mirabilis P 1 (50%) 1 (50%)
P. vulgaris 2 2 (100%) -
K. pneumoniae 1 1 (100%) -
K. ozaenae i 2 (100%) -
Klebsiella spp. 1 1 (100%) o=
Providence spp. 1 1 (100%) -
E. cloacae 2 2 (100%) -
A. calcoaceticus 2 2 {100%) -
C. diversus 1 I (100%) -
C. freundii 1 1 (100%)
A. hydrophilia 1 1 (100%)
S. liquefaciens 1 1 (100%)

Five of the 66 evaluable patients developed a superinfection.

SAFETY

No. of patients evaluable - 84

No. of patients with local side effects — 0

No. of patients with systemic side efficets - 1 (1.2%)
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SIDE EFFECTS
Tightness in throat and
substernal pain - 1 patient (1,2%)

Treatment was discontinued in this patient after the fifth dose.

Abnormal Laboratory Tests

Decreased Het -
Decreased neutrophils -
Increased eospinophils -
Decreased serum albumin -
Increased SGOT -
Increased SGPT -
Increased LDH -
Increased alkaline phosphatase -
Increased GGT -

el R I N S

Study #12-2
Title: An Open Study of Parenteral Sulbactam Sodium/Ampicillin

Investigator: Charles V. Sanders, M.D., louisiana State University School
0f Medicine

Study Design:

Open noncomparative study to determine the efficacy and safety of
parenteral sulbactam sodium combined with ampicillin in the treatment of
patients with skin and skin structure, urinary tract and lower respiratory
tract iufections,

Patients
A total of 18 patients were entered in this study

Demographic Summary of All Patients

Age (years)
kange - 22-74
Mean - 42,39

Sex

Male - 8
0

Female -

Dose and Route of Administration

Sulbactam scdium and ampicillin sodium were administered by i..:ravenous
infusion every six hours in the following ratios of sulbactam to
ampicillin:
500 : 500 - 9 patients
1000 : 1000 - 5 patients
1000 : 2000 - 4 patients
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Duration of Therapy
No. of Patients

o)
o1}
L

—

-10
11

[ =3 o Y Y
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EVALUAT ION

EFFICACY
No. of Cases Evaluable - 11
Nc. of Cases Unevaluable - 7

Reasons Cases Unevaluble

No pre-treatment pathogen -

No susceptibility tesing done -

Colony count less than 10° -

Inadequate duration of treatment -

Addition of new antibiotic for
intercurrent infection -

Ll R Y

~J

RESULTS

INFECTIONS CLINICAL RESPONSE
SKIN & SKIN STRUCTURE E@;' CURE IMPROVE FAIL
Cellulitis )

2 (40%) 2 (40%) 1 (20%)

LOWER RESPIRATORY
Bronchitis
Pneumonia

- 1 (100%)
4 (100%) -
Tetal 5 4 (80%) I (20%)

£

URINARY TRACT (Uncomp)
Pyelonephritis 1 1 (100%)

SKIN & SKIN STRUCTURE

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS ERADICATED NOT ERADICATED

Streptococcus spp. 1 (100%) -

S. pyogenes 4 (100%) -

E. coli 2 (100%) -

A. calcoaceticus 1 (100%) -

SN

AMPICILLIN-RES ISTANT
ORGANISMS

S. aureus

Staphylococcus sp.-

3 (100%) -
1 (100%) -

Lol PV
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LOWER RESPIRATORY

APICILLIN-SENSITIVE

ORGANISMS No. ERADICATED NOT ERADICATED
S. pneumoniae 3 3 (100%) -
Streptococcus Spp. 1 1 (100%) -

H., influenzae 3 3 (100%) -
H. parainfluenzae 1 1 (100%) -
AMPICILLIN~RESISTANT

ORGANISHMS
A. calcoaceticus 1 1 (100%)

URINARY TRACT {Uncomp)
AMPICILLIN-RES ISTANT

ORGANISM
E. coli 1 1 (100%)
SAFETY

No. of patients evaluable - 18
No. of patients with local side effects -1 (5.6%)
No. of patients with systemic side effects - 1 (5.6%)

SIDE EFFECTS
LOCAL
Thrombophlebitis - 1 case (5.6%)

SYSTEMIC
Itching - 1 case (5.6%)

Abnormal Laboratory Tests

Decreased Hgh -
Decreased Het -
Decreased KBCs -
Decreased WBCs -
Decreased neutrophils -
Increased eosinophils -
Increased SGOT -
Increased LDH -
Increased alk. phosphatase -

R N Y " H S SRy

Study #16-1
Title: A Noncomparative Study of Parenteral Sulbactam Sodium and
Ampicillin Coadministered in Clinical Infections

Investigator: Nicholas V. Christou, M.D., Ph.D., Royal Victoria Hospital,
Montreal, Quebec, Cananda

Study Design:

Open, noncomparative study to determine the efficacy and safety of
sulbactam sodium combined with ampicillin in the treatment of a variery of
clinical infections potentially resistant to ampicillin due to veta
lactamase production,

Parients

e . w .
A total of 37 patients were entered in this study.
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Demographic Summary of All Patients

Age (years)
Range - 22-80
Mean - 62.97
Sex
Male - 24
Female - 13

Dose and Route of Acministration

Sulbactam sodium and ampicillin sodium were administered by intravenous
infusion every six hours in the following ratios of sulbactam to
ampicillin:

500 ; 500 - 3 patients
500 : 1000 - 34 patients

Duration of Therapy
Days No. of Patients
2 -3 -
4 -5 -
6 - 7 -
8 -10 - 1
11 =14 -
15 <21 -

L Ny =

EVALUATICN

EFFICACY
No. of Cases Evaluable - 3
No. of Cases Unevaluable - 34

Reasons Cases Unevaluble

No pre-treatment pathogen - 8
No pre-treatment culture - 11
Organism not identified - 2
Resistant organism isolated - 2
No susceptibility testing done - 10
Inadequate cultures -1

RESULTS

INFECTIOAS CLINICAL RESPONSE
SKIN & SKIN STRUCTURE No. CURE IMPROVE
Cellulitis 1 1 (100%) -

LOWER RESPIRATORY
Pneumonia 1 1 (100%) -

INTRA-ABDOMINAL
Peritonitis 1 - 1 (100%)

e
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SKIN & SKIN STRUCTURE

AMPIC L ULIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS ERADICATED

S. pyogenes 1 (100%)

St

LOWER RESPIRATORY
AMPICILLIN-RES ISTANT
ORGANISMS
E. coli 1 1 (100%)

INTRA-ABDOMINAL
AMPICILLIN-SENSITIVE

ORGANISM
Streptococcus spp. 1 1 (100%)
K. oxytoca 1 1 (100%)

SAFETY

No. of Patients Evaluable -~ 37

No. of Patients with Local Side Effects - 0
No. of Patients with Systemic Side Effects - 0

Abnormal Laboratory Tests
Decreased Hgb

Decreased Hct

Increased platelets -
Increased basophils -
Decreased lymphocytes -
Increased monocytes -
Increased bilirubin -
Decreased total proteins -
Decreased serum albumin -
Increased SGOT -
Increased SGPT -
Increased LDH -
Increased alk. phosphatase -
Increased BUN -
Increased creatinine -
Increased uric acid -

i
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6- Study #17-1
Title: A Therapeutic Trial of Epiglottitis (A Non Comparative Study of
Parenteral Sulbactam Sodium in Combination with Ampicillin Sodium)

Investigator: Ellen Wald, M.I'. and Charles D. Bluestone, M.D., Children's
Hospital of Pittsburgh

Study Design:

Open, noncomparative study designed to asses. - efficacy and safety of
sulbactam sodium coadministered with ampicillin in the treatment of
epiglottitis caused by H. influenzae. Prior to the initiation of
treatment, cultures were obtained from the blood and/or the surface of the
epiglottis,

e
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Patients
A toral of 26 patients were entered in this study,

Demograchic Summary of All Patients

ége S !ears!

Range: 1l - 2 years -~ 11 patients
3 - 4 years - 9 patients
5 -7 years =~ 6 patients
Mean: 3.12 years
Sex
Male: 19
Female: 7

Dose and Route of Administration

ulbactam was coadministered with ampicillin by intravenous bolus
injection (10 patients) or intravenous infusion (16 patients) every six
hours.

Sulbactam was given at a dose of 30 ng /kg/day and ampicillin atr 200
mg/kg/day.

Once the patients were significantly improved, the treatment was changed
to either ampicillin alone (if the organisms was sensitive) or to cefaclor

(if it was resistant),

Before the treatment was changed, a blood culture was obtained to assess

the efficacv of sulbactam/ampicillin,

Duration of Sulbactam/Ampicillin Therapy

Days — No. of Patients
1 ~ -1
2-3 - - 22
4 -5 - - 3
EVALUATION
EFFICACY

No. of Cases Evaluable: 19
No. of Cases Unevaluable: 7

Reasons Cases Unevaluable

No pre-treatment pathogen -2
Organism isolated not H. influenzae -1
No culture taken before changing therapy - 3
Treatment given for only 1 day -1
RESULTS

CLINICAL RESPONSE
INFECTION No. CURE
Epigloctitis 19 19 (100%)

!
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AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISM No. CATE
H, influenzae 13 T 13 (100%)
AMPICILLIN-RES ISTANT
QRAGNISM
H. influenzae 6 6 (100%)
SAFETY
systemic or local side effects related to sulbactam/ampicillin therapy
were reported.
Abnormal Laboratory Tests
Decreased Hgb -1
Decreased Mct - 2
Decreased RBCs -2
In:reased alk, phosphatase - 1
Increased SGOT -1
Increased SGPT -1
7- Study #14-1
TTET%?“‘?TTbn comparative study of Parenteral Sulbactam/Ampicillin
Coadministered in Gynecologic Infections
Investigators: Lauri D. Thrupp, M.D. and R. David Miller, M.D.,
University of California, Irvine
Study Design
This was an open, noncomparative study to assess the efficacy and safety
of a 1:2 ratio of sulbactam/ampicillin in the trearment of patients with
gynecologic infections.
Endometrial cultures were taken in every patient prior to initiation of
treatment.
Patients
A total of 45 patients, 44 with acute endometritis and one with acute
pyelonephritis, were entered in this study.
Demographic Summary of All Patients
e {years
Rarnge : 3=-40
Mean : 24.38
Sex
Female: 45
Dose and Route of Administration
Sulbactem 1,0 g and ampicillin 2.0 g were coadministered by intravenous
infusicn every six hours to all 45 patients.
At the discretion of the investigator, treatment was changed to oral
ampicillin in 29 patients, parenteral ampicillin/gentamicin in 4 patients,
parenteral ampicillin and chloromycetin in 1 patient, parenteral
gentamicin/clindamycin in 3 patients and parenteral
ampicillin/gentamicin/clindamycin in 7 patients.

‘
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Duration of Sulbactam/Ampicillin Therapy
Days No., of Patients
1 5
2-3 30
4 -5 10
EVALUATION
EFFICACY
No. of Cases Evaluable - 0

No. of Cases Unevaluable - 45

Reason Cases Unevaluable

No pre-treatment pathogen -
Resistant organism isolated -
Inadequate duration of therapy
Concomitant effective antibiotic
No post-treatment culture -3

1
=N

In addition, susceptibility studies were performed in only 13 of the 86
bacterial isolates cultured pre-treatment,

SAFETY

Total No, of Patients: 45

No. of Patients with Local Side Effects: 1 (2%)
No. of Patients with Systemic Side Effects: 2 (4%)

SIDE EFFECTS
—__LOCAL
Thrombophlebitis - 1 (2%)

Systemic
Diarrhea - 1 (2%)
Rash -1 (2%)

Abnormal Laboratory Tests

There were no abnormal values which "may be related” ro
sulbactam/ampicillin therapy.

Study #98-2

Title: An Open Study of the Efficacy and Safety of Sulbactam/Ampicillin

Administered Parenterally and Sultamicillin Adwministered Orally in
Childhood Skeletal Infectionms

Investigator: Stephen C. Aronoff, M.D., Rainbow Babies and Children's

Hospital, Cleveland, OH

Study Design

This was an open, moncomparative study to determine the efficacy and
safety of a 1:4 ratio of sulbactam and ampicillin administered
intravenously to children with septic arcthritis or osteomyelitis.

Patients demonstrating clinical improvement ware then treated with oral
sultamicillin, an ester of ampicillin which on absorption yields equimolar
concentrations of ampicillin and sulbactam.

I
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Appropriate cultures were taken before initiation of therapy and at the
time parenteral treatment was switched to oral treatment.

Patiencs
K total of 4 patients were entered in this study.

Demographic Summary

e
8 months and 16 months -~ 2 patients
7 years and 8 years -~ 2 patients

Sex
Male - 3 patients

Female - 1 patient

Dose and Route of Administratiocn

Sulbactam and ampicillin were administered by intravenous ianfusion in
doses of 50 mg/kg/day and 200 mg/kg/day, respectively, in equally divided
doses every six hours. Sultamicillin was administvered orally at a dosage
cf 50 mg/kg/day in two equally divided doses.

Duration of Therapy

Sulbactam/Ampicillin Sultamicillin
Days 5 22 -~ 24
EVALUATION
EFFICACY

No. of Cases Evaluable: 1
No. of Cases Unevaluble: 3

Reasons Cases Unevaluable
No pre-treatment pathogen - 3 cases

RESULTS
CLINICAL RESPONSE
INFECTION No. CURE
Septic arthritis 1 1 (100%)
AMPICILLIN-SENSITIVE
ORGANISM . BACTERIOLOGIC RESPONSE
ERADICATED
H. influenzae type B 1 1 (100%)
SAFETY

There were no adverse reactions during sulbactam/ampicillin parenteral
treatment,

After several days of oral sultamicillin therapy, two patieats developed
moderate diarrhea, and one experienced loose stools.

ABNORMAL LABORATORY TESTS
There were no abnormal values reported.
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Summary of Open, Noncomparative Studies
(Domestic and Canadian)
No. of Studies: Domestic - 7
Canadian - 1
No. of Investigators: 11
Adults Children Total
No, of Patients 229 30 259
Adults Chidren
Age Range IS -80 8 months - 1
1 - 2 years - 12
3 - 4 years - 9
5 - 8 years - 8
Sex
Male - 137
Female - 122
Dose {Sulbactam : Ampicillin)
Adults No. Children No.
500 : 500 q 6 h 101 Sulbactam - 3C mg/kg/day
26
500 : 1000 q 6 h 62 Ampicillin - 200 mg/kg/day
500 : 1500 q 6 h 1
1000 : 1000 q 6 h 12 Sulbactan - 50 mg/kg/day
4
500 :+ 2000 g 6 h 4 Ampicillin-~200 mg/kg/day
1000 : 2000 q 6 h 49
Route of Administration Adulcs Children
IV infusion 224 20
IV injection - 10
IM injection 5 -
EFFICACY EVALUATION
ADULTS: No. of Cases Evaluable - 113
INFECTIONS CLINICAL RESPONSE
SKIN & SKIN STRUCTURE No. CURE IMPROVE FAIL
Cellulitis 58 44 (75.9%) 10 (17.24) 5 (5.9%)
Abscess 32 23 (71.9%) 8 (25.0%) 1 (3.1%)
Ulcers 3 1 (33.3%) 2 (66.74) -
Wound infection 5 3 (60.0%) 2 (40.0%) -
Gangrene 3 - 2 (66.77%) 1 (33.3%)
Total 101 71 (70.3%) 24 (23.8%) 6 (5.9%)
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LOWER RESPIRATORY No, CURE IMPROVE
Bronchitis p) 1 (30.07) 1 (50.07)
Pneumonia 7 6 (85.7%) 1 (14.3%)

Total 9 d(77.8%) 2 (22.27)
UNCOMPLICATED UTI 2 2 (100%)
INTRA-ABDOMINAL

Peritonitis 1 1 (100%)

SKIN & SKIN STRUCTURE

PICILLIN- ITIVE BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERADICATED

Bacillus sp. 2 2 (1007
S. aureus 6 6 (100%)
S. epidermidis 1 1 (100%)
S. pyogenes 28 28 (100%)
S. viridans 1 1 (100%)
Streptococcus sp. 9 8 (88.9%) 1 (11.1%)
Group D streptococcus 7 7 (100%)
S. faecalis 6 S (83.3%) 1 (16.7%)
H. parainfluenzae 1 1 (100%)
P. mirabilis 4 4 (100%)
E. coli 7 6 (85.7%) 1 (14,3%)
E. cloacae 2 2 (100%)
A, calcoaceticus 2 2 (100%)
Citrobacter sp. 1 1 (100%)
Salmonella type B 1 1 (100%)
Peptococcus sp. 3 3 (100%)
Bacteroides sp. 1 1 (100%)
B. melaninvgenicus 1 1 (100%)
S ey — - "
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SKIN & SKIN STRUCTURE

ATPICILLIN-RESISTANT

BACTERIOLOGIC RESPONSE

ORGAN1SMS No. ERADICATED NOT ERADICATED
S. aureus 49 46 (93.9%4) 3 (6.1%)
S. epidermidis 2 2 (100%)
Staphylococcus sp. 2 2 (100%)
S. liquefaciens 1 1 (100%)
E. coli 3 2 (66.7%) b (33.3%)
P. mirabilis 3 2 (66,77 1 (33.2%)
P. vulgaris 2 2 (100%)
Providencia sp. 1 1 (100%)
Enterobacter sp. 1 1 (100%)
E. cloacae 2 2 (100%)
A. calcoaceticus 2 2 (100%)
C. diversus i 1 (.00%)
C. freundii 1 1 (100%)
Klebsiella sp. M 1 (100%)
K. pneumoniae 2 2 (100%)
s OZaenae 2 2 (100%)
A. hydrophilia 1 1 (100%)
LOWER RESPIRATORY
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISHNS No . ERADICATED NOT ERADICATED
Str.prococcus sp. 1 1 (100%)
S. pneumoniae 3 3 (100%)
H. influenzae 4 4 (100%)
H. parainfluenzae 1 1 (100%)
LOWER RESPIRATORY
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
CRGANISMS No, ERADICATED NOT ERADICATED
H. influenzae 2 2 (100%)
E. coli 1 1 (100%)
A. calcoaceticus 1 1 (100%)
UNCOMPLICATED UTI
AMPICILLIN-SENSITIVE BACTER.IOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
E. coli 1 1 (100%)
UNCOMPLICATED UTI
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
E. coli 1 1 {100%)
INTRA-ABDOMINAL
AMPICILLIN~SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
Streptococcus sp. 1 1 (100%)
K. oxytoca 1 1 (100%)
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EFFICACY EVALUATION

CHILDREN: No. of Cases Evaluble - 20

INFECTIONS CLINICAIL RESPONSE
PIRATORY No. CUKE

Epiglotcitis 19 19 {1007)

BONE/JOINT

Septic arthritis 1 1 (100%)

UPPER RESPIRATORY
PICILLIN-SENSTTI

BACTERIOLOGIC RESPONSE
M

ORGANISMS No. ERADICATED
H. influenzae 13 13 (100%)

UPPER RESPIRATORY
{IPICILLIN-RESISTANT

EACTERIOLOGIC RESPONSE
M

ORGANISNS No, ERADICATED

H. influenzae 6 6 (100%)

BONE /JOINT
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED

H. influenzae 1 1 (100%)
SAFETY EVALUATIO..

ADULTS CHILDREN TOTAL

No. of Patients 229 30 259
No. with local Side Effects 2 (0.9%) 0 2 (0.8%)
No. with Systemic Side Effects 6 (2.6%) 0 6 (2.3%)
LOCAL SIDE EFFECTS
Thrombophlebitis 2 (0.9%) 2 (0.8%)
SYSTEMIC SIDE EFFECTS
Abdominal distention 1 (0.4%) 1 (0.4%)
Diarrhea 1 (0.4%) 1 (0.4%)
Rash 2 (0.,9%) 2 (0.9%)
Itching 1 (0.4%) 1 (0.4%)
Tightness in throat and

gubsternal pain 1 (0.4%) 1 (0.4%)
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ABNORMAL LABORATORY TESTS ADULTS CHILDREN TOTAL
Decreased Hgb 6 1 7
Decreased Her 9 2 11
Decreased RB(s 3 2 5
Decreased WBCs 1 0 1
Decreased neutrophils 2 0 2
Decreased lymphocytes 1 0 1
Increased platelets 8 0 8
Increased eosinophils 10 0 10
\ Increased monocytes ] O 1
' Increased basophils 2 0 2
Decreased serum albumin 8 0 8
- Decreased total proteins 4 0 4
Increased SGOT 21 1 22
) Increased SGPT 15 1 16
Increased LDH 18 0 18
Increased alk. phosphatase 21 1 22
Increased bilirubin 2 9] 2
Increased GGT 2 0 2
Increased BUN 3 0 3
Increased creatinine 1 0 1
Increased uric acid 2 0 2
Urine hyaline casts 1 0 1

Conclusions:

These open, non-comparative studies were conducted to determine the
efficacy and safety of sulbactam plus ampicillin in the treatment of

' patients with infections caused by pathogenic bacteria susceptible to the

children.

ampicillin-resistant

combination treatment regimen,
children, were enrolled in these studies,
Evaluation of drug efficacy was assessed in 113 adults and in 20
All patients were considered in assessing druz safety.

In adult patients, a satisfactory clinical response (cure/improve) was
achieved in 95/101 (94%) patients with skin and skin structure infectiouns,
in 9/9 (100%) wi+h lower respiratory infectioms, in 2/2 (100%4) urinary
tract infections and in 1/1 (100%) with peritonitis.

A toral of 259 patients, 229 adults and 30

In patients with skin and skin structure infections, sulbactam/ampicillin
eradicated 80/83 (96%) ampicillin-sensitive organisms and 71/76 (93%)
ampicillin-resistant organisms; in lower respiratory infections eradicated
9/9 (100%) ampicillin-sensitive organisms and 4/4 (100%)
organisms, in urinary tvract infections eradicated
1/1 (100%) ampicillin-sensitive organsism and 0/1 (100%)
ampiciliin-resistant organism, and in one patient with peritonitis
eradicated 2/2 (100%) ampicillin~sensitive organisms.

In children, 2 satisfactory clinical response was achieved in 19/19 (100%)
patients with epiglottitis and in 1/1 (100%) patient with septic arthritis.
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In patients with epiglocticis, sulbactam/ampicillin eradicated 13/13
(100%) ampicillin~sensitive H. influenzae and 6/6 (100%)
ampicillin-resistant H, inflUenzae. In the patient with septic arthritis,
an ampicillin-sensitive H. influenzae was eradicated.

In adulcs, local side effects (thromblophlebitis) were reported in 2/224
(0.9%) patients who were treated intravenously. No local side effects

were rveported in 5 adults treated intramuscularly or in any of the 30
children treaced intravenously.

Systemic side effects were reported in 6/229 (2.6%) adults. No systemic
side effects were reported in children.

The most commonly reported abnormal laboratory tests were decreases in Hgb
and Hct, increased platelet counts, eosinophilia and increased liver
function test values,
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EUROPEAN STUDIES

Controlled Studies

Protocol 33-2
Title: An Open, Comparative Study of the Efficacy of Sulbactam Plus
Ampicillin Versus Gentamicin Plus Metronidazole in the Management of
Intra-Abdominal Sepsis,

Investigator: Mr, J. P, Duignan, MSc, FRCS, Mater Misericordiae Hospital,
Dublin, Eire

Study Design

An Open randomized comparative study to determine the efficacy and safety
of sulbactam plus ampicillin as compared with gentamicin plus
metronidazole in the management of intra-abdominal infections,

Patients

A total of 40 patients were enrolled in this study; twenty were randomized
to the sulbactam/ampicillin group and 20 to the gentamicin/metronidazole
group.

Demographic Summary

Age {years) Sulbactam/Ampicillin Gentamicin/Metronidazole
Range 13-89 13-86
Mean 38.5 42,9
Sex
Male 12 14
Female 8 6

Dose and Route of Administration

Patients in the sulbactam/ampicillin group received sulbacram (4g daily;
1.0 g qid) in a 1:1 combination with ampicillin administered by
intravenous injection, The control group received gentamicin (240 mg
daily; 80 mg tid) plus metronidazole (1.5 g daily; 500 tid) by the
intravenous route,

Duration of Therapy
Days Sulbactam/Ampicillin Gentamicin/Metronidazole
Range 1-8 3-10
Mean 6.2 6.7

EVALUATION

EFFICACY

Sulbactam/Ampicillin Group

No. of Cases Evaluable - 0
No. of Cases Unevaluable ~ 20
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Reason Cases Unevaluable

No pre-treatment pathogen - 6
Patient refused further treatment after 2 days - 1
Patient died on day 1 of treatment -1
No susceptibility testing done - 11

In addition, the investigator did not make an assessment of the patient's
outcome in any of the cases,.

Centamicin/Metronidazole Group

Since none of the cases 1n the sulbactam/awpicillin group were evaluable,
there is no need to evaluate the efficacy in the control group. Here
again, the investigator made no assessmsne of the outcome in any of these
patients.

SAFETY

SuIEactam/Ampicillin Group

No. of Patients - 20

No, with Local Side Effects - 4 (20%)
No. with Systemic Side Effects - O

LOCAL SIDE EFFECTS
Pain at 1.V, injections site - 2 (10%)
Thrombophlebitis - (10%)

>

Centamicin/Metronidazole Group

No. of Patients - 20
No. with Local Side Effects 7 (35%)
No. with Systemic Side Effeccts 1 (5%)

LOCAL SIDE EFFECTS
Pain at I.V. injections site - 7 (35%)

§YSTEMIC SIDE EFFECT
Tinnitus - 1 (5%)

Deaths

Sulbactam/Ampicillin Group

One patient died on day 1 of treatment from massive thrombosis of the
small bowel,.

Gentamicin/Metronidazole Group

Three patients died during the course of the trial, One died as a result
of surgical problems leading to an intra-abdominal abcess.

One died from hepato~renal failure developing on pre-existing portal
fibrosis. The third patient with a perforation of the duodenum developed
hemorrhagic pancreatitis and died in renal failure,
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ABNORMAL LABORATORY TESTS

Sulbactam/Ampicillin Group
Increased platelets - 2
Increased AST -1
Increased ALT -3

Gentamicin/Metronidazol Group
Increased platelets -
Decreased platelets -
Increased AST -
Increased ALT -
Increased eosinophils -
Increased serum urea -
Increased creatinine -

b e (0 L D)

Conclusions:
This study is not valid for the evaluation of comparative efficacy sincae
there were no evaluable cases in the sulbactam ampicillin group,

The incidence of local side effects was higher in the
gentamicin/metronidazole group, and the only systemic side effect reported
(tinnitus) also occurred in this group.

Protocol #84~-1
Title: An Open, Comparative Study of the Combination of Sulbactam with

Ampicillin Versus Cefotaxime in Serious Acute Bome and Joint Infections

and Skin and Skin Structure Infectioas.

Investigators: Professor Keyl and Dr. Pfister, Orthopedic Clinic,
University of Munich, Munich, Germany

Study Design:

An open, randomized, cowparative study to determine the efficacy and
safety of sulbactam plus ampicillin as compared with cefotaxime in the
treatment of bone and joint infections and skin and skin structure
infections caused by pathogens potentially resistant to ampicillin,

Patients

e — - - r
A total of 23 patients were enrclled in this study; thirteen were

randomized to the sulbactam/ampicillin group and 10 to the cefotaxime
group.,

Denographic Summary

Age (years) Sulbactam/Ampicillin Cefotraxime
Range 20=75 13-71
Mean 46.5 51.8

Sex
Male 8 3
Female 5 7
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Dose and Route cf Administration

Patients in Lhe sulbactam/ampicillin group received sulbactam (3.0 g
daily; 1.0 g tid) plus ampicillin (6.0 daily; 2.0 g tid) by intravenous

infusions.

patieats in the conirol group received cefotaxime (6.0 g daily; 2.0 g tid)

also by intravenous intusions.

Duration of Therapy

Days Sulbactam/Ampicillin Cefotaxime
“Range 8-1% 2-16
i Mean 13.9 12.4
i EVALUATION
] EFFICACY
: Sulbactam/Ampicillin Cefotaxime
t No. of Cases Evaluable 7 5
No. of Cases Unevaluable 6 5
Reasons Cases Unevaluable
No pre-treatment pathogen - 2 1
No x-Rays to confirm diagnosis - 4 3
Resistant organisms isolatec -0 1
RESULTS
b
SULBACTAM/AMPICILLIN CEFOTAXIME
I INFECTION CLINICAL RESPONSE CLINICAL RESPONSE
'. BONE/JOINT No. CURE IMPROVE No. CURE IMPROVE
Septic artnrits 4 1 (25%) 3 (75%) 4 1 (25%) 3 (75%)
SKIN & SKIN STRUCTURE |
Tlcer T 1 (100%) | \
Abscess 2 72 (100%) 1 1 (100%)
Total 3 2 (66.7%) 1 (33.3%) | |
BONE/ JOINT SULBACTAM/AMPICILLIN CEFOTAXIME
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERAD No,| ERADICATED NOT FRAD
5. faecalis 1 1 (100%) 1 1 (100%)
S. aureus - 3 2 (66.7%) 1 (33.3%)
AMPICILLIN-RESISTANT
ORGANISMS
S, aureus 3 2 (66.7%) 1 (33.3%) 1| 1 (100%)
S. epidermidis 1 1 (100%)

Table continued
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SKIN & SKIN STRUCTURE SULBACTAM/MPICILLIN CEFOTAXIME

AMPICILLIN~SENSITIVE BACTERIOLOG1C RESPONSE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED No. ERADICATED

E. coli 1 I (100%)

P, mirabilis 1 1 (100%)

S. faecalis 1 1 (100%)

AMPICILLIN—RESISTAN{
ORGANISMS

S. aureus 2 2 (100%) 1 1 (100%)

Colonization with a resistant P, aeruginosz vccurred in one patient with a
skin and skin structure infectiom in the su'bactam/ampicillin group.

In the cefotaxime group, one patient with an abscess caused by a resistant
S. aureus had a relapsed one week after treatment was discontinued.

SAFETY

Sulbactam/Ampicillin Group

No. of Patients - 13

No. with Local Side Effects - 0

No. with Systemic Side Effects - 6 (46.2%)

SYSTEMIC SIDE EFFECTS

Nausea -1 (7.7%)
Diarrhea -1 (7.7%)
Oral candidiasis -1 (7.7%)
Vaginal candidiasis - 1 (7.7%)
Rash = 2 (15.4%)

Cefotaxime Group

Ne . of Patients - 10

No. with Local Side Effects ~ 0

No. with Systemic Side Effects - 1 (10%,

SYSTEMIC SIDE EFFECT
Itching - 1 (10%)

ABNORMAL LABORATORY TESTS
Sulbactam/Ampicillin Group
Decreased Hgb =~ 2

Decreased Het -
Decreased RBCs =
Increased AST -
Increased ALT -~

[l ol NI )

Cefotaxime Group

Decreased Hgb -1

Decreas=a Het =~ 1

Decreased RBCs - 1

Increased eosinophils -1
Increased AST - 2

Increased ALT =~ 3

Increased alk. phosphatase - 3

e o
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Conclusions:
SuTbactam/ampicillin treatment was clinically effective in 474 (100%)
patients with septic arrhritis and in 3/3 (100%) with skin and skin
Structure infections. Cefotaxime Lreatment was clinically effective in
4/4 (100%) patients with septic arthritis and in 1/1 (100%Z) with a skin
structure infection.

In patients with sepric arthritis, sulbactam/ampicillin eradicated 1/1
(100%) ampicillin-sensitive organism and 3/4 (75%) ampicillin-resistant
organismsg,

In patients with skin and skin structure infections, sulbactam/ampicillin
eradicated 3/3 (100%) ampicillin-sensitive organisms and 2/2 (100%)
ampiciilin -resistant organisms,

In patients with septic arthritis, cefotaxime eradicated 2/4 (50%)
ampicillin-sensitive organisms and 1/1 (100%) ampicillin-resistant
crganisms,

In one patient with a skin and skin structure infections, cefotaxime
eradicated 1/1 (100%) ampicilllin-resistant organism.

Systemic side effects were significantly higher in the
sulbactam/amoicillin group than in the cefotaxime group.

The number of patients in each treatment group is too small to allow for
an adequate comparative evaluation of the efficacy and safety between the
two drugs,

Protocol B

Title: A Third Party Blinded Multicenter Comparative Study of Parenteral
Sulbacatam/Ampicillin Versus Metronidazole/Gentamicin Coadministered in
Cases of Anaerobic and Polymicrobic Infections,

Investigators:

Dr. A. Van Der Linde

Afdeling Chirurgie

Militair Hospitaal "Dr. A, Mathijsen"
Joseph Haydnlaan 3

3533 UTRECHT (The Netherlands)

Dr. Sigurdur B. Thorsteinsson
landspitali Islands v/Baronssrtig
Reykjavik, Iceland

Mr. J.P. Duignan

Surgical Professorial Unit
Jervis Street Hospital
Dubl:in, Eire

Study Design

A third party blinded, randouized, comparative trial of the efficacy and
safety of sulbactam/ampicillin versus metrronidazole/gentamicin in the
treatment of parients with suspected or documented anaerobic and
pPolymicrobic infections,
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Patients

A total of 46 patients were entered in this study; twenty-four were
randomly assigned to the sulbactam/ampicillin group and 22 to the
metronidazole/gentamicin group.

Demographic Summary

Age (years) Sulbactam/Ampicillin Metronidazole/Gentamicin
Range 13-89 15-86
Mean 39.4 37.7
Sex
MaTe 20 15
Female 4 7

Jose and Route of Administration

Patients in the sulbactam ampicillin group received 1.0 g sulbactam and
2.0 g ampicillin administered as an intravenous infusion every six hours,
Patients in the control group received a 15 ng /kg loading dose of
metronidazole followed by 7.5 mg /kg every 6 hours by intravenous infusion
with 1.5 mg/kg gentamicin by intravenous infusion every eight hours,

To blind the eight hourly gentamicin administration, an equal volume of
physiological saline was administered rto patients assigned to the
sulbactam/ampicillin combination.

Duration of Therapy

Days Sulbactam/Ampicillin Metronidazole/Gentamicin
Range 2-12 4-9
Mean 5.6 5.9
EVALUATION
EFFICACY
Sulbactam/Ampicillin Metronidazole/Gentamicin
No., of Cases Evaluable 11 10
No. of Cases Unevaluable 13 12

Reasons Cases Umevaluable

No pre-treatment pathogen 10 9
Regisvant organism isolated 2 2
Patient died of CHF 1 -
No pre-treatment culture - 1
RESULTS
- SULBACTAM/AMPICILLIN METRONIDAZOLE/GENTAMICIN
INFECTION CLINICAL RESPONSE CLINICAlL. RESPONSE
INTRA-ABDOMINAL  No.| CURE TMPROVE FAIL No. CURE IMPROVE | FAIL
Abscess 2 { 1(50%) 1(50%) -
Peritonitis 9 | 9(100% 10 8(80z) [ 1(10z) | 1(10%)
TOTAL 11 |10(90.9%) 1(9.1%)[ 10 8(804) | T(I0%) [1(10%)
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INTRA~ABDOMINAL SULBACTAM/AMPICILLIN CLINDAMYCIN/GENTAMICIN
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE ~_BACTERIOLOGIC RESPONSE
ORGANISMS No. | ERADICATED NOT ERAD No, ERADICATED NOT ERAD
S. epidermidis 1 1 (100%) 1 1 (100%)
Streptococcus sp. 2 2 (100%) 4 4 (100%)
S. faecalis 1 1 (100%) -
lLactobacillus sp. 1 1 (100%) -
Peptococcus sp. 1 1 (100%) 1 1 (100%)
Peptostreptccoccus sp, 1 1 (100%) 1 1 {100%)
Eubacterium sp, 3 3 (100%) 2 2 (100%)
Bifidobacterium sp,. i 1 (100%) - -
Propionibacterium sgp. 1 1 (100%) 3 3 (100%)
Fusobacterium sp. - 2 2 (100%)
Bacteroides sp. - 2 2 (100%)
B, fragilis 3 3 (100%) -
B. melaninogenicus 1 1 (100%) -
AMPICILLIN-RES ISTANT
ORGANISMS
E. coli 10 | 10 (100%) 9 7 (77.8%) 2 (22.2%)
K. pneumoniae )| 1 (100%) -
Entercobacter sp, 1 1 (100%) -
C. freundii 1 1 (100%) -
P. aeruginosa 1 1 (100%) -
Clostridium sp, 1 1 (100%) -
Eubacterium sp. 1 1 (100%) -
Bacteroides sp. 4 4 (100%) 4 4 (100%)
B, fragilis » 8 (100%) 7 7 (100%)
B. melaninogenicus - 1 1 (10C4)
C. jejuni - 1 1 (100%)

One patient in the sulbactam/ampicillin group who had an inta-abdominal
abscess developed a superinfection with a resistant P. morganii and a
resistant Enterobacter species,

SAFETY

Sulbactam/Ampicillin Group

No. of Patients - 24

No. with Local Side FEffects - 1 (4,2%)
No. with Systemic Side Effects - 2 (8,3%)

LOCAL SIDE EFFECTS
Thrombophlebitis - 1 (4.2%)

SYSTEMIC SIDE EFFECTS
Vomiting -~ 1 (4.2%)
Diarrhea - 2 (8.3%)

Merronidazole/Gentamicin Group

No. of Patients - 22

No. with local Side Effects - 0

No. with Systemic Side Eifects - 2(9%)
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4-

SYSTEMIC SIDE EFFECTS
Diarrhea - 1 (4.5%)
Rash -1 (4.5%)

Deaths

One patient in the sulbactar/axpicillin group died on the fifth day of
treatment of pneummonia .nd congestive heart failure. He was 85 years of
age,

ABNORMAL LABORATORY TESTS

Sulbactam/Ampicillin Group
Increased SGOT - 1

Metronidazole/Gentamicin Group
Increased platelets - 1
Increased SGOT -~ 4

Conclusions:

Sulbactam/ampicillin treatment was clinically effecctive in 10/11 (91%)
patients with intra-abdominal infections. Metronidazole /gentamicin
treatment was clinically effective in 9/10 (90%) natients with
intra-abdominal infections.

Sulbactam/ampicillin eradicated 16/16 (100%) ampicillin-sensitive
organisms and 28/28 (100%) ampicillin-resistant organisms.
Metronidazole/gentamicin eradicated 16/16 (100%) ampiciilin~sensitive
organisms and 20/22 (91%) ampicillin-resistant organisms.

Side effects were similar in botl treatment groups,

Results of this study demonstrated that sulbactam/inpicillin is as safe
and effective as metronidazole/gentamicin in the treatment of patients
with intra=-abdominal infections.

Protocol #29-4

Title: A Third Party Blinded Multicenter Comparative Study of Parenteral
Sulbactam/Ampicillin Versus Clindamycin/Gentamicin Co-Administered in
Cases of Intra-Abdominal Infections and Related Infec:ions of the
Gastro~Intestinal Tract

Invesrigators:
Lars Kager, M.D., Department of Surgery, Huddinge University Hospital,
Sweden

Lars Bergman, M.D., Department of Surgery, Centralsjukhuset, S-651 85
Karlstad, Sweden

Andres-Erik Eklund, M.D., Department of Surgery, Danderyds Sjukhus, S-182
88 Danderyd, Sweden

Henning Hojer, M.D,, Department of Surgery, Regionsjukhusetr, S-581 85
Linkoping, Sweden
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Study Design

A third party blinded, randomized, conparative trial of the efficacy and
safety of sulbactam/ampicillin and a clindamycin/gentamicin regimen in
patients with intra-abdominal infections caused by anaerobic and
polymicrobic infections.

Patiencs

A total of 80 patients were entered in this ongoing study. Forty patients
were ranuomly assigned to the sulbactam/awpicillin group and 40 to the
clindamycin/gentamicin group.

Demographic Summary

Age lzears) Sulbactam/Anpicillin Clindamycin/Gentamicin
nge T9=31 18-94
Mean 52.2 53.9
Sex
Male 24 22
Female 16 18

Dose and Route of Administracion

Patients in the sulbactam ampicillin group received 1.0 g sulbactam and
2.0 g ampicillin administered as an intravenous infusion every six hours.
Patients in the control group received 600 mg of clindamycin every 6 hours
by intravenous infusion together with 1.5 mg/kg gentamicin by intravenous
infusion every 8 hours,

To blind the eight hourly gentamicin adminisrration, an equal volume of
ptysiological saline was administered to natients assigned to the
sulbactam/ampicillin combination.

Duration of Therzpy

Days - Sulbactam/Ampicillin Clindamycin/Gentamicin

Range 1-10 1-14

Mean 5.4 5.82
EVALUATION
EFFICACY

Sulbactam/Ampicillin  Clindamycin/Gentamicin
No. of Cases Evaluable 24 17
No. of Cases Unevaluable lo 23
Reasons Case Unevaluable
No pre-treatment pathogen 8 14
No evidence of infectrion 3 1
No susceptibility testing done 2 1
Resistant organisms isolated - 1
Type of organism not specified - 1
No foliow-up 2 -
Concomitant antibiotic - 1
Patient refused to continue treatment - 1
Potient died during treatment 1 2
Ireatment discontinued due
to high creatinine (pre-treatment) - 1
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RESULTS
- SULBACTAM/AMPICILLIN CLINDAMYCIN/GENTAMICN
INFECTION CLINCAL RESPONSE CLINICAL RESPONSE
TNTRA-ABDOMiNAL  No. CUKE IMPROVE FALL No. CURE IMPROVE FALL
Peritonitls 21 17 3 1 T2 T0 2
Abscess 3 2 1 5 4 1 .
TOTAL 24 19(79.24) 3 (12.54) 2(8.3%Y) 17 14(82.454) 3 (17.6%)

AMPICILVLIN-SENSITIVE

BACTERIOLOGIC RESPONSE }

BACTERIO".OGIC RESPONSE

ORGANISMS

ERADIC..TED

No. , ERADICATED | NOT ERAD | No. NOT ERAD
Streptococcus sp, 4 3 (75%) 1 (25%) 1 1 (:00%)
S, viridans 3 3 (100%) 3 3 (100%)
Group D strep i 1 (100%) -
S. pyogenes b 1 (100%) -~
E. coli 4 4 (1004 | 5 4 {8G%) 1 (20%)
M. morganii - 1 1 (3.00%)
Enterobacter sp. 1 1 (100%) -
C. perfingens - 1 1 (100%)
Bacteroides sp. - 1 1 (106%)
B. fragilis - 4 4 (100%)
B. ruminicola 1 1 (100%)
F. nucleatum 1 1L (100%) |

SULBACTAM/AMPIE}LLIN CLINDAMYCIN/GEL. TAMICIN
AMPICILLIN-RESISTANT WACTERIO' "GIC RESPONSE —_BACTERICLOGIC RESPONSE
ORGANISHMS No. , ERADICA_ED | NOT ERAD No. ERADICATED HOT ERAD

S. aureus 1 1 (1007%) - -
S. epidermidis - 1 1 {100%)
E. coli 14 |12 (B5.7%) {2 (14.3%) |10 6 (60%) b (40%)
Klebsiella sp. 3 2 (66.742) |1 (33.3%) -
K. pneumoniae 1 1 (100%) 2 2 (100™)
Encterobacter sp. 1 1 (100%) - i
C. freundii - 1 I (100%)
P. aeruginosa - 1 1 (100%)
Bacteroides sp. 5 5 (100%) 2 2 (100%)
B, fragilis 7 7 (100%) 4 4 (100%)
B. corrodens 1 1 (100%)

SAFETY

Sulbactam/Ampiciilin Group

No. of Patients - 40

No. with Local Side Effects - 3 (7.5%)
No, with Systemic Side Effects - 1 (2.5%2)

LCCAL SIDE EFFECTS

Thrombophlebitis - 3 (7.5%)

SYSTEMIC SIDE EFFECT
Diarrhea - 1 (2.54)

Clindamycin/Gentamicin Groap

No. of Patients - 40

No. with Local Side Effects — 2 (5%}
No. with Systemic Side Effects - 3 {7,5%)
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LOCAL SIDE EFFECTS
Thrombophlebitis - 2 (5%)

SYSTEMIC SIDE EFFECTS
Diarrhea - 2 (5%)
Urticaria -~ 1 (2.5%)

Deaths

One patient in the sulbactam/ampicillin group and two in the
¢lindamycin/gentamicin group died during the study, None of the deaths
was considered to be drug related.

Abnormal Laboratory Tests
Sulbactam/Ampicillin Group

Increased eosinophils -2
Increased bilirubin - 2
Increased SGOT - 4
Increased SGPT -6
Increased Alk. phosphatase - 5
Clindamycin/Gentamicin Group

Tncreased eosinophils -2
Increased bilirubin -2
Increased SGOT - 8
Increased SGPT -6
Increased alk. phospharase - 8
increased BUN -1
Increased creatinine ~ 3

Conclusions:

Sulbactam/ampicillin was clinically effecrive in 22/24 (92%) patients with
intra-abdominal infections.

Clindamycin/gentamicin was clinically effective in 17/17 (100%) patients
with intra-abdominal infecrions,

Sulbactam/ampicillin eradicated 14/16 (87.5%), ampicillin-sensitive
organisms and 30/33 (91%) ampicillin-resisrtant organisms,
Clindamycin/gentamicin eradicared 15/16 (94%) ampicillin-sensitive
organisms and 17/21 (81%) ampicillin-resistant organisms.

Local side effects were similar in both groups, and systemic side effects
were somewhat higher in the clindamycin/gentamicin group.

Results of this study demonstrated that sulbactam/ampicillin is as safe
and effective zs clindamycin/gentamicin in the treatment of patients with

intra-~abdominal infections.

Uncontrolled Studies

Protocol # 27-1

Title: An Open ‘tudy to Assess the Safety, Toleration, Efficacy and
Pharmacokinetics of Combination Parenteral Therapy with Sulbactam plus
Anpicillin in Patients with Serious Infections of the Skin and Skin
Structures and Ears, Nose and Throat
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Investigator: Prof. Dr. P. Federspil, Universitats-lals-Nasen und
Ohrenklinik des Saarlandes, Hamburg, Germany

Study Design
Open, non-comparative

Patients
Fifteen adults patients were entered into this study.

Demographic Summary

Age (years)
Range: 20--80
Mean: 42
Sex
Male: 14
Female: 1

Dose and Route of Administration

The majority of the patients received multipl: intravenous doses of
sulbactam 500 mg tid in combination with ampicillin 2 g tid administered
by intravenous infusion over 15-30 minutes (13 patients) or by intravenous
injection (1 patients), 1In one ,atient the daily dcse of sulbactam was 1
g (500 mg bid) and that of ampicillin 4 g (2 g bid) by intravenous
infusion,

Duration of Therapy

The duration of therapy ranged from 1-20 days with a mean duration of 7.6
days.

EVALUATION

EFFICACY
No. of Cases Evaluable: 0
Ne. of Cases Unevaluable: 15

Reasons Cases Unevaluable

No pre-treatment pathogen: 2

No pre~treatment culture: 8

No post-treatment culture: 3

Treatment discontinued due to side effects: 2

SAFETY

No, of Patients: 15
Ne., with Local Side Effects: 0O
No. with Systemic Side Effects: 3 (20%)

Side Effects

Itching - 1 (6.7%)
Rash - 2 (13.3%)
Headache =1 (6.7%)
Inguinal and facial swelling - 1 (6.7%)
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Abnormal Laboratory

Decreased Hgb
Decreased Her

Increased platelets

Increased AST
Increased ALT

Pharmacckinetics

Blood samples were taken from 4

the course of their treatment fo
concentrations,

inetic data for the 4 patients are present below:

The pharmacok

Patients on at least two occasions during
r assay of sulbactar aad ampicillin

Pt. Numbar Peak Serum Conc (mg/L) Serum half-life (hrs) AlC (mg/L.hr)
and Dose Day Sulb Amp Sulb Amp Sulb Amp
1
0.5g Sulb+0, 5g Amp 1 38.1 25.6 1,27 1.23 58.7 43,1
0. 5g Sulb+0. 5g Amp 5 37.4 22.8 1.70 1.58 67.0 34.2
2
0.5g Sulb+2 g Amp 9 25.2 43,2 0.47 0.62 18.0 39.6
0.5g Sulb+2.g Amp 18 29.9 62.6 1.06 1,22 30.6 65.6
3
0.5g Sulb+2 g Amp 2 10.4 14.6 0.86 0.88 13.0 17.8
0.5g Sulb+2.g Amp 15 19,7 37.0 0.94 0.84 18.3 39.4
4
0.5g Sulb+2 g Amp 1 22,2 44.5 0.89 0.87 45.3 79.3
0.5z Sulb+2.g Amp 6 28.0 65.0 1.09 c.97 37.1 69.2
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A sample of pus from Peritonsillar abscesses wag taken from 3 patients and
assayed for sulbactam anrd ampicillin concentrations. Results are hown
below:

Drug Dose Time After Dose (hrs) Drug Conc. in Pus (mg/L)
0.5 g guIBaccam 0.1 2.7
2 g Ampicillin 0.1 15.6
0.5 g Sulbactam 1.0 6.5
2 g Ampicillin 1.0 N. A,
0.5 g Sulbactam 4,0 1.6
2 g Ampicillin 4,0 2.6

These data show that adequate concentrations of sulbactam and ampicillin
were preseat in pus very soon aftrer completion of drug administra-ion and
detectable levels Persisted for at least 4 hours,

Protocol #28-2
Title: An Open Study to Assess the Safery, Toleraction, Efficacy and
Pharmacokinetics of Parenteral Therapy with Sulbacctam plus Ampicillin

Investigators: Prof. B, Christoforov and Prof, J. Guerre, Hospital
Cochin, Paris, France

Study Design
Open, non~comparative study of mulctiple intramuscular doses of sulbactanm
and ampicillin,

Patients

e ————— . . . . . "

Seventeen adulc patlients, fifteen with urinary tract infections and two
with respiratory tracte infections were entered into this study,

Demographic Summary

Age (years)
Range: 32-70
Mean: 62,5

Sex

Male: 7
Female: 10

Doge and Route of Administration
All patients were treared with sulbactam 500 mg plus ampicillin 500 mg
every 8 hours by the intramuscular route,

Duration of Therapy
Fourteen patients were treated for 10 days and 3 for 11 days.

EVALUATION
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EFFICACY
No. of cCases Evaluable:
No. of Cases Unevaluable;

Reasons Cases Unevaluble
No pre-treatment culture:

Recistant organism isolated:

RESULTS

INFECTION
URINARY TRACT

Cystitis ZUncomplicated)

Cystitis (Complicated)

Pyelonepl.itis (Uncomplicated)

Pyelonephritis (Complicated)

ORGANISMS
AMPICILLIN-ENS1 (TVE
UNCOMPLICATED UTI

E. Coli
S. faecalis

COMPLICATED UTI
E. coli

AMPICTLLIN=-RESISTANT
UNCOMPLICATED UTI
E. coli
K. pneumouaiae
E. cloacae

COMPLICATED UTI
P. stuartii

SAFETY
No. of Patients: 17

No. with Local Side Effects:
No, with Systemic Side Effects:

LOCAL SIDE EFFECTS

-

2
1

ot

7

oo [F

(417)
0

Pain at intramuscular injection site:

Abnormal Laboratory Tests

Decreased platelets -2
Increased eosinophils = 1
Increased AST -1

CLINICAL RESPONSE

CURE

9 (100%)
1 (100%)
3 (100%)

1 (100%
TZ'?Tﬁﬁf%

BACTERIOLGIC RESPONSE
E ICATED

5 (100%)
1 (100%)

1 (100%)

4 (100%)
1 (100%)
1 (100%)

1 (100%)
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Pharmacokinetics

The concentrations of sulbacctam and ampicillin iu the serum were
determined in patient at the start of treatment (lst dose), mid-treatment
and at the end of treatment. Toral urine collections were made whenever
possible at the same times up to 8 hours after dosing,

summary of Pharmcokinetic Dara

Peak Conc, (mg/L) AUC (mg/L.hr) Half-life(hr) | Time to Peak(hr)
Sulb Amp Sulb Amp Sulb Amp Sulb Amp
Start (day 1) 15,9 15,9 50.1 48.8 2.59 2.15 0.5~2 0.5-2
Mid (day 3-7°» 17.5 18.3 62.7 61,0 2.45 1,8C 0.5-1 0.5-2
End (day 8-10) 17.1 16,0 59,2 56.6 2,40 1,78 0.5-2 0.5-2

Summarx of Urinary Excretion
PERCENT OF DOSE EXCRETED (0-8 Ers)

SULBACTAM AMPICILLIN
Start (day 1)(n=8) 62.0 55.0
Mid (day 3-7)(n=6) 54,6 76.2
End (day 8-10)(n=6) 68.6 77.4

n= number of patients

These data show that the serum pharmacokinetic properties of both drugs
atre very similar with only small changes evident when start of treatment
mid-tceatment and end of trearment dara are compared, The only
differences which are statistically sigaificant dre the mid and end of
treatment half-lives of ampicillin, 1.80 hrs {(p «<0.1) and 1.78 hrs (p <
0.05), relative to that at the start of treatment (2,15 hrs).

3= Protocol #34-1
Title: Open Non-Comparative Study to Assess Safety, Toleration and

Efficacy of Combination Parenteral Therapy with Sulbactam and Ampicillin
in Patients with Infections of the Respiratory Tract.

Investigator: Dr. A. Pines, MA, M.D. Herts and Essex Hospital, Bishops
Storcford and Hertford County Hospital, Hertford, U.K.

Study Design:

Oper, non-comparative study of multiple parenteral doses of a 1:1 ratio
sulbactam:ampicillin,

Patiente

Tiirty-five adult patients with infections of the respiratory tracr were
enered in this study,.

Dexographic Summary

Ale (years) s
Range: 34-80
Mean 65.9

Sex
Male - 26
}".-J.na].e = 9
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Dose and Route of Administration

All patients received sulbactam plus ampicillin in a 1:1 ratio; 19 were
given 1,5 g (500 mg tid) of each, and 14 patienrs received the same dose
6-hourly (2 g + 2g daily). Two patients received one and two doses,
respectively,

In 22 patients the combhination was administered by the intramuscular route
and in 13 by intravenous infusion.

Duration of Therapy
Duration of therapy ranged from 1 dose to 16 days with a mean duration of

7.0 days.,

EVALUATION

EFFICACY
No. of Cases Evaluable: 13
No. of Cases Unevaluable: 22

Reasons Cases Unevaluable

No pre-treatment culture -
No pre-treatment pathogen -1
Diagnosis not confirmed by X-rays -
Resistant organism isolarted -
No post-treatmen: culture -
Patient expired of Ca of the lungs -
Patient expired of MI after only 2 doses
Patient received only one dose (hospital supply shortage) - 1

P he e L W

RESULTS
CLINICAL RESPONSE
INFECTION No. CURE IMPROVE
TOWER RESP IRATORY — N
Bronchitis i3 2(15.4%) 11(84.6%)
BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
AMPICILLIN-SENSITIVE
H. parainfluenzae 3 2 (66,7%4) 1 (33.3%)
H. influenzae 5 3 (60%) 2 (40%)
E. coli 2 2 (100%)
Haemophilus sp. 1 1 (100%}
N. catarrhalis 3 3 (100%)
AMPICILLIN-RESISTANT
K. pneumoniae 1 1 (100%)
B. catarrhalis 1 1 (100%)

One patient developed a superinfection with E. coli which required
treatment with another antibiotic.
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SAFETY

No., of Patients - 35

No. with Local Side Effects from I.M. Injection - 5/22 (22.7%)
No. with Local Side Effects from I.V. Injection - O

No. with Systemic Side Effects =1 (2.9%)

LOCAL SIDE EFFECTS
Pain at I,M, injection site - 4 (18.2%)
Sterile abscess at I.M. injection site - 1 (4.5%)

SYSTEMIC SIDE EFFECT
Diarrhea -1 (2.9%4)

Abnormal lLaboratory Tests
Increased eosinophils -~ 1
Increased blood urea -1
Increased alk, phosphatase - 1

Protoczl #35-1

Title: An Open Non-Comparative Study to Assess the Efficacy and Safety of
Combination Parenteral Therapy with Sulbactam and Ampicillin in Patients
with Acute Infections of Skin and Soft Tissue.

Investigator: Prof. A.M. Geddes, MBChB, FRCP, East Birmingham Hospital,
Birmingham, U.K.

Patients:
Twenty-five adult patients, 23 with skin and skin structure infections and
one with a lower respiratory tract infection, were enrolled in this study,

Demographic Summary

_ Age (years)
Range: 18-88
Mean: 42.8

Sex
Male: 19
Female: &

Dose and Roure of Administration
All patients received sulbactam 2 g daily (500 mg ocid) in a 1:2
combination with ampicillin by intravenous injection.

Duration oi Therapy

Duration of therapy range from 1 to 16 days with a mean duration of 5.9
days.

oo ATION

EFFICACY

No. of Cases Evaluable: 11

No. of Cases Unevaluable: 14
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Reasons Cases Unevaluable
No pre-treatment pathogen - 12
Resistant organism isolated - 1
Treatment changed when organism
was found to be susceptible to penicillin - 1

RESULTS
CLINICAL RESPONSE
INFECTION No, CURE IMPROVE

LOWER RESPTIRATORY

Bronchitis 1 1 (100%)
SKIN & SKIN STRUCTURE

Cellulitis 6 6 (100%)

Abscess 4 1 (25%) 3 (75%

Total 10 T (10%. 9 (90%

LOWER RESPTIRATORY BACTFRIOLOGIC RESPONSE

ORGANISMS No. T TERADICATED
AMPICILLIN-SENSITIVE

H. influenzae 1 1 (100%)
SKIN & SKIN STRUCTURE
AMPICILLIN-SENSITIVE

ORGANISMS

S. sanguis 1 1 (100%)

S. pyogenes 2 2 (100%)

S. milleri 1 1 (100%)

S. aureus 3 3 (100%)
AMPICILLIN=-RES [STANT

S. aureus 5 5 (100%)

SAFETY

No. of Patients - 25

No. with Local Side Effects: 2 (8%)
No. with Systemic Side Effects: 2 (8%)

=0CAL SIDE EFFECTS
Thrombophlebitis = 1 (4%)
Pain at I.V. injection site ~ 1 (4%)

§YSTEMIC SIDE EFFECTS

Rash -1 (4%)

Dysuria - 1 (4%)

Vaginal candidiasis - 1 (4%)

Abnorr:.l Laboratory Tlests
Increased AST - 3 cases

5= Protocol #38-1
Title: An Open Non~Comparative Study of the Efficacy and Safery of a
Combination of Sulbactam plus Ampicillin in the Treatment of Serious
Infections
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Investigator: Dr, P, Kontomichalou, Assistant Professor of Microbiology,
Alexandra Hospital, Athens, Greece

Stud, Design
Open, non-comparative study of multiple intravenous doses of sulbactam in

combination with ampicillin (1:1 ratio) in patients with serious urinary
tract infecrions.

Patients

*-“ - - . - -
Nineteern adult patients, all with urinary tract infections, were enrolled
in this study.

Demographic Summary
Age {(years)

" Range:  44-80
Mean: 64.5

Sex
Male: b
Female: 13

Dose and Route of Administration

Patients received intravenous injections of sulbactam (4 g daily; 1 g qid)
in 1:1 combination with ampicillin. In one case, sulbactam 1 g 8-~hourly
was given with ampicillin 1 g 6~hourly for the first three days because
the blood urea was elevated due to extra- .nal causes, Otherwise,
treatment was 6-hourly with both compounds,

Duration of Treatment

The duration of treatment vranged from 2 to 9 days with a mean duration of
6.6 days.,

EVALUATION

EFFICACY
No. of Cases Evaluable: 9
No. of Cases Unevaluable: 10

Reasons Cases Unevaluable

Resistant organism isolated - 2

Treatment discontinued due to side effects - 1
No post-treatment culture - 7

RESULTS
CLINICAL RESPONSE
INFECTION No. CURE
URINARY TRACT
Pyelonephritis (uncomplicated) 8 8
Pyelonephritis (complicated) 1 e
Total 9 S5 (100%)
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Uncomplicated UTIL

AMPICILLIN-RES ISTANT BACTERIOLOGIC RESPONSE
ORGANISHS No. ERADICATED
E. coli 3 3 (100%)
P. mirabilis 2 2 (100%)
K. oxytoca 1 1 (100%)
K. pneumoniae 2 2 (100%)

COMPLICATED UTI

AMPICILLIN-RES IS TANT
ORGANISMS

T P. mirabilis 1 1 (100%)

SAFETY

No, of Parients: 19
No., with local Side Effects: 2 (10.5%)
No. with Systemic Side Effects: 2 (10.5%)

LOCAL STDE EFFECTS
Pain at I.V. injection site: 2 (10.5%)

SYSTEM” " SIDE EFFECTS
Glossitis - 1 (5,3%)
Erythema =~ 1 (5,3%)
Itching -1 (5.3%)

Abnormal Laboracory Tests
Increased AST - 5

Increased ALT - 2

Increased alk., phosphatase - 1
Increased bilirubin - 1

6. Protocol #42-1
Ticle: An Open Non-Comparative Study; A Combination of Sulbactam Plus

Ampicillin in Serious Infections

Investigators: P.D. Dr., Wernicke and Professor Dr. H.u. Sonntag, Klinikum

der Universitat Heidelberg, Heidelberg, Germany

Study Design:

Open, non-con _cative study of the efficacy and safsty of sulbactam plus

ampicillin in the trearment of prtients with serious infecc¢ions.,

Patients

Fifteen adult female patients, most of which were seriously ill with gross
infections, were enrolled in this study. 1In 10 patients irfectione were

associated with advanced carcinoma,

Demographic Summary
Age (years)
Range: 21-75
Mean: 52.1

S
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Sex
Male: 0
Female: 15

Pose and Route cf Administration

Six patients received sulbactam in a 1:1 combination with ampicillin (500
mg tid) by intravenous injection. The remairing 9 patients received the
combination by intravenous infusion. 1In these patients the dosage of
sulbactam ranged from 1500 mg to 3000 mg daily (500 mg - 100 ng tid) in
1:1 combination (2 patients), 1:2 combination (6 patients) and 1:10

combination (1 patients),

Duration of Treatment

The durition of treatment ranged from 4 to 7 days with a mean duration of

5.3 days,
EVALUATION
EFFICACY

No. of Cases Evaluahle:
No. of Cases Unevaliable: 8

-~

geasons Cases Unevaluble
Resistant organism isolacad

-1

No susceptibility testing done - 5

Concomitant antibiotic

-1

Patient died of metastaric carcinoma during treatment - 1}

RESULTS
CLINICAL RESPONSE
INFECTION No. CURE IMPROVE
GYNECOLOGIC
Pelvic abscess 3 3 (100%)
Vaginal stump icfection 1 1 (100%)
Tubo-ovarian abscess 1 1 (100%)
Endometritis 1 1 _(100%)
TOTAL ) 1 (16.7%) 5 (83,3%)
SKIN & SKIN STRUCTURE
Wound infection 1 1 (1006%)
GYNECOLOGIC
AME;§ILLIN-SEHSITIVE _BACTERIOLOGiC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
Enterococcus 1 1 (100%)
E. coli 4 3 (75%) 1 (25%)
P. mirabilis 1 1 (100%)
Bacteroides up. 1 1 (100%)
AMPICILLIN-RESISTANT BACTERIQLOGIC RESPONSE
ORGANISMS | No. ERADICATED NOT ERADICATED
E. coli "2 1 (50%) T (504)
K. oxytoca 1 1 (100%)
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SKIN & SKIN STRUCTURE
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

ORGANISMS No . ERADICATED NOT ERADICATED

E. coli 1 1 (10074

AMPICILLIN-RES ISTANT BACTERIOLOGIC RESPONSE
“ORGANDSMS

Nc.
M. morganii S T (1607%) T (1007
Enterobacter sp. P 1 (100%)

Four organisms were replaced by other pathogens at the end of treatment;
two patients developed reinfections after completion of rreatment.

SAFETY

No. of Patients: 15

No. with local Side Effects: O
No. with Systemic Side Effects: O

Deaths
One patient died of advanced metastatic carcinoma during treatment.

Abnormal Laboratory Tests
Decreased neutrophils - 1 case
Increased ALT - 1 case

Protocol #45-1
Title: An Open Non-Comparative Study; A Cembination of Sulbactam with
Ampicillin in Serious Infections

Investigator: Professor Dr. med H.M. Theopold, Klinikum Grnsshaderum and
Institute Max von Pettenkofer, Munich, Germany

Study Design
Open, non=-comparative study.

Patients

Eignteen adult patients, 7 with ENT infections, 9 with skin and skin
gtructure infections and 2 with respiratory tract infections, were
enrolled in this study.

Demographic Summary
Age (years)
Rauge: 28-70
Mcan: 49.6

Sex

» M——

Male: 13
Female: 5

Dose and Route of Administration

Patients were treated with sulbactam 0.5 g tid in combinztion with
ampicillin at a ratio of 1:4 in 10 patients and at a ratio of 1:10 in 8
patients, by intravenous infusion.

R _
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Duration of Treatment

The duration of treatmeir ranged from 5 to 11 days vith a mean duration of

6.4 days.

EVALUATION

EFFICACY

No. of Cases Evaiuable:

No. of Cases Unevaluable:

Reasons Cases lUnevaluable

8
10

No pre-treatment pathogen - 3
No pre-treatment culture - ]

Inadequate pre-treatment culture - 4

No post-treatment culture - 1

Tonsillectomy during treatment

for tonsillar abscess -1
RESULTS

CLINICAL RESPONSE
INFECTION No. CURE
SKIN & SKIN STRUCTURE
Abscess 2 p
Wound infection 2 2
Total 4 4 (10073
UPPER RESPIRATORY No. CURE IMPROVE
Epiglottic abscess 1 1
Paryngeal abscess 1 1
Otitis media 1 1
Peritonsillar abscess 1 1
Total 4 1 (2542) 3 (75%)

SKIN & SKIN STRUCTURE
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

ORGANISIHMS No. ERADICATED NOT ERADICATED
Citrobacter sp. 1 1 (100%)
P. mirabilis 1 1 (100%)
S. epidermidis 2 1 (50%) 1 (50%)
AMPICILLIN-RES ISTANT BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERADICATED
S. aureus 2 2 (100%)
K. pneumoniae 1 1 (100%)
M. morganii 1 1 (100%)
UPPER RESPIRATORY
AMPICILLIN-SENSITLVE

ORGANISMS No. ERADICATED NOT ERADICATED
H. influenzae 1 1 (100%)
E. cok 1 1 (100X
S. epidermidis 1 1 (100%)
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AMPICILLIN~-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISHS No. ERADICAT'D
K. pneumoniae 1 1 (100%)

SAFETY
There were no local ov systemic adverse reactions repcrted in this study,

Abnormal Laboratory Tests
Increased AST - 2 cages
Incrzased ALT - 1 cases

Protocol #51-1

Title: An Open Non-Comparative Study; A Combination of Sulbactam with
Ampicillin in Serious Jnfections

Investigator: L. Gomme, M.D., Burgerlijk Hospital, Ronse, Belgium

Study Design
Open, non-comparartive study

Patients
Twenty seriously ill adulr patients were enrolled in this study.

Demographic Summary
Age (years)
range: 26-82
Mean: 70,7

Sex
Male: 12
Female: 8

Dose and Route of Administraction
All patients received 3 g of sulbac.am daily (1 g tid) and ampicillin 6 g
daily (2 g tid) by intraverous infusion.

Duration of Treatment

The duration of treatment ranged from 4 to 13 days with a mean dura-icn of
8.5 days.

EVALUATION

EFFICACY

No. of Cases Evaluable: 10

No. of Cases Unevaluable: 10

Reasons Cases Unevaluable

No pre-treatment pathogen - 4
No peost-treatment culture =~ 2
Concomitant antibiotic -1
Diagnosis not confirmed -2

Died during treatment of
cardiovascular collapse -~

it
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RESULTS
CLINICAL RESPONSE

INFECTION No. CURE IMPROVE
BACTEREMIA* 5 4 (80%) 1T (20%)
LOWER RESPIRATORY
Pneumonia 1 1
Bronchitis 1 1

TOTAL 2 T (50%) 1 (50%)
UTI (UNCOMPLICATED) 3 1 (33.37%) 2 (66.7%2)

*Bacteremia is defined asg only one positive blood culture before treatment,

BACTEREMIA
{PTICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No, ERADTCATED

Enterococcus T ’ T (1007

E. coli 2 2 (100%)

AMPICILLIN-RES ISTANT
ORGANISMS

E. coll

Y. enterocolitica 1

(180%)
(107%)

it
e

LOWER RESPIRATOR{___
AMPICILLIN-SENSITIVE

ORGANISMS
S. pneumoniae (100%)
H. influenzae 1 1 (100%)

3]
(]

AMPICILLIN-RESISTANT
ORGANISMS
K. oxytoca 1 1 (100%)

UTI SUNCOMPLICATED!
AMPICILLIN-SENSITIVE
ORGANISMS
E. coli 1 1 (100%)

AMPICILLIN-RESISTANT

ORGANISMS
P. mirabilis 1 (100%)
K. oxytoca 1 1 (100%)

it

SAFETY
There were no local or Bystemic side effects repoited in this study,

Deaths
There were 3 deaths reported in this study. None was considered by in the

investigator to be drug related.

Bl |
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ABNORMAL LABORATORY TESTS
Decreased Hgb - 3 cases
Decreased Hct - 1 case
Increased Eosinophils - 1 case
Tncreased alk. phosphatase - 2 cases
9- Protocol #52-1
Title: An Open Non-~Compnarative Study to Assess the Efficacy and Safety of
a Combination of Sulbactam and Ampicillin in the Treatment of Serious
Infections,
b Investigator: Dr. S. Mehtar, MBBE, MRC Path, North Middlesex Hospital,
London, U.K,.
3 Study Design
| Open, non-comparative study of multiple parenteral doses of sulbactam plus
ampicillin (in 1:1 combination) in patients with serious infections.
Patients
Thirty-one adult patients were enrolled in this study.
Demographic Sunmary
Age {years)
Range: 17-84
Mean: 55.7
__Sex
Male: 21
Female: 10
Dose_and Route of Administration
The daily dose of sulbactam was 500 mg gid in 1:1 combination with
ampicillin, One patient received 1 g qid of sulbactam in 1:1 combination
with ampicillin for the last 3 days of treatment, then received the lower
dose.
Thirteen patients received the drugs by intravenous injection, one by
intravenous infusion, thirteen by intramuscular injection and four by both
intravenous and intramuscular administration.
Duration of Treatment
The duration of treatment ranged from 2 to 16 days with a mean duration of
5.3 days,
EVALUATION
EFFICACY
No. of Cases Evaluable: 17
No. of Cases Unevaluable: 14
Patients -
Thirty-one adult patients were enrolled in this study.
EARA MM SISy gyt ——
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Reasons Cases Unevaluable

No pre-treatment pathogen - 4

Diagnosis of appendicitis but without peritonitis - 4

No post-treatment culture - 3

Concomitant antibiotic -1

Patient died during treatment - 2 (One of a respiratory arrest and one of
cardiac failure)

RESULTS
CLINICAL RESPONSE

INFECTION No. CURE IMPROVE
BACTEREMIA 3 2 (66.7%) L (33.3%)
LOWER RESPIRATORY
Bronchitis 1 ]
Pneumonia 2 1
Broachopneunonia 5 2 3
Empyema 1 1

TOTAL 9 4 (44,47 ) 5 (55.6%)

CLINICAL RESPONSE
INTRA-ABDOMINAL No. CURE IMPROVE
Peritonitis 1 1
Abscess 2 ] 1
Cholecystitis 1 1
TOTAL 4 3 (75%) 1 (25%)
SKIN & EKIN STRUCTURE
Wound infection 1 1 (100%)
BACTEREMIA
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
S. aureus 1 1 (100%)
E. coli 1 1 {100%)
Klebsiella sp. 1 1 (100%)
LOWER RESPIRATORY
AMPICILLIN-RES ISTANT
ORGANISMS

B. catarrhalis 3 3 (100%)
S. aureus 2 2 (100%)
H. influenzae 3 3 (100%)
H. parainfluenzae 2 2 (100%)

table continugd
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10~

INTRA-ABDOMINAL

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGCANISMS vo. ERADICATED NOT ERADICATED

E. coli 1 1 (190%)

Streptococcus sp. 1 1 (100%)

AMPICILLIN-RESISTANT
ORGANISMS

S. faecalis

E. coli

E. aerogenes

B. fragilis

B. melaninogenicus

1 (100%)
1 (100%)
(100%)
(100%)
1 (100%)

o Bt
(% B

SKIN & SKIN STRUCTEEE
AMPICILLIN-SENSITIVE
ORGANISMS
Streptococcus 8p. 1 1 (100%)
P. mirabilis 1 1 (100%)

AMPICILLIN-RESISTANT
ORGANISMS
B. fragilis 1 1 (100%)

SAFETY

No. of Patients: 31

No. with Local Side Effects: 10 (32.2%)
No. with Systemic Side Effects: 1 (2,2%)

LOCAL SIDE EFFECTS

Pain at I.M. injection site: 6/17 (35.3%)
Pain at I.V. injection site: 3/18 (16.7%)
Theombophlebitis: 1/18 (5.6%)

SYSTFMIC SIDE EFFECT
Diarchea - 1 (3.22)

Deaths
Thecre were 2 deaths reported in this srudy. None was considered by the
investigator to be drug related.

AENORMAL LABORATORY TESTS
Decreased Hgb - 1

Decreased Het -1

Increased eosinophils -1
Increased platelets - 5
Increased SGOT - 5

Increased alk. phosphatase — 1

Protocol #52-2
Title: An Open Nen-Comparative Study to Assess the Safety, Toleration and
Safety of Sulbactam Plus Ampicillin iun Serious Infections
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Investigator: Dr. S. Mehtar, MMDS, MRCPath, North Middlecex Hospital,
London, U.K.

Study Design
Open, non-comparative study of the efficacy and safety of multiple
intravenous doses of sulbactanm in 1:2 combination with ampicillin.

Patients
Twenty-three patients (19 with acute intra-abdominal infections and 4 with
respiratory tract infections) were enrolled in this study,

Demographic Summary
Age (years)
Range: 7-10: 3 patients
Mean: 13-86: 20 patients

Sex
Mele: 14
Female: 9

Dose and Route of Administration

All patients received h~hourly injections of sulbactam in 1:2 combination
with ampicillin. Two children, aged 7 and 8 years, were given 1 g of
sulbactam daily (250 mg qid); the remainder patients received 2 g
sulbactam daily (500 mg qid) all in 1:2 combination with ampicillin.
Eighteen patients received the drugs by I.V. injections, 3 by I.M.
injections and 2 by both I.V, and I.M. injectioms.

Duration of Treatment
The duration of teatment ranged from 3-10 days with a mean duration of 5.4
days.

EVALUATION

EFFICACY
No. of Casas Evaluable: 12
No. of Cases Unevaluable: 11 (8 adults, 3 children)

Reason Cases Unevaluable

No pre-treatment pathcgen - 5

Concomitant antibiotic -1

Diagnosis of appendicitis but without peritonitis - 5

RESULTS

INFECTION CLINICAL RESPONSE
LOWER RESFIRATORY No. CURE IMPROVE FALL
Bronchitis 2 1 1
Bronchopneunonia 2 2

TOTAL 4 3 (75%) 1 (25%)

INTRA-ABDOMINAL
Peritonitis 8- 4 (50%) 2 (25%) 2 (25%)
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LOWER RESPIRATORY
AMPICILLIN~RESISTANT BACTERIOLOGIC RESPONSE
__ORGANISMS No. ERADICATED NOT ERADICATED
B, catarrhalis - 1 1 (100%)
S. aureus 2 2 (100%)
H. influenzae 2 2 (100%)
H. parainfluenzae i 1 (100%)
E. coli 13 1 (100%)
Klebsiella sp. 1 1 (100%)
INTRA-ABDOMINAL
AMPICILLIN-SENSITIVE
ORGANISMS
Streptococcus sp, 4 4 (100%)
P. mirabilis 1 1 (100%)
AMPICILLIN-RESISTANT
ORGANISMS
E. coli 8 5 (62.5%) 3 (37.5%)
M. morganii 1 1 (100%)
Klebsiella sp, 1 1 (100%)
K. oxytoca i 1 (100%)
B, fragilis 4 4 (100%)
B, melaninogenicus 1 I r100%)

One patient with a lower respiratory infection and an underlying
adenocarcinoma of the lung developed a re-infection at the completion of
treartment and was considered a clinical failure.

SAFETY
No. of Patients: 23

No. with Local Side Effects: 7 (30.4%)
No. with Systemic Side Effects: 1 (4.3%)

LLCAL SIDE EFFECTS
Pain at I.M. injection site: 2/5 (40%)
Pain at I.V. injection site: /20 (20%)
Thrombophlebitis: 1/20 (5%)

SYSTEMIC SIDE EFFECTS
Nausea -1 (4.3%
Vomiting - 1 (4.3%)
Diarrhea -~ 1 (4,3%)

Deaths

Three patients died during the study. A 72 year old man died after 10
days of treatment as a result of a small towel fistula. Two others died
after treatment had ceased; one from a cerebrovascular accident and the
other from a bleeding ulcer.

ABNORMAL LABORATORY TESTS
Increased AST -3
Increased bilirubin - 2
Increased blocd urra - 1
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11- Protocol # 54-1
Title: An Open Non-Comparative Study to Assess the Efficacy, Safety and
Toleratiorn of Sulbactam Plus Ampicillin in Patients with Serious Infections

Investigator: Dr, G. Siska, M.D., Ynite de Pharmacologie Clinijue,
Montigny le Tilleur, Belgium

Study Design:
Open, non-comparative study of the efficacy and safety of multiple .
intravenous doses of sulbactam in a 1:1 combination with ampicillin.

Patients
Sixteen adult patients (2 with skin and skin svructure infections and 14
with undefined urinary tract infections) were enrolled in this study.

Demographic Summary
Age (years)
Range : 63-96
Mean: 77.9

Sex
Male: 5
Female: 11

Dose and Route of Administration

All patients received sulbactam and ampicillin in a 1:1 ratio., Eleven
patients received 2 g of each compound daily as 500 mg ¢id, 4 patients
received 1.5 g of each compound as 50" mg tid, and one patient received 4
g8 of each compound as 1 g qid.

In 14 patients the dose was administered by I.M, injection throughout; one
received I.V. bolus injections, and one received I.V. bolus injections for
7 days followed by 2 days of I.M. injections.

Duration of Traatment
The duration of treatment ranged from 7-12 days with a mean duration of
8.8 days.

EVALUATION

EFFICACY
No. of Cases Evaluable: 13
No. of Cases Unevaluable: 3

E;asons Cases Unevaluable
Resistant ovrganism isoclated: 1

No post-treatment culture: 2
RESULTS

CLINICAL RESPONSE
INFECT ION No, CURE IMPROVE FAIL
UTI1 (Uncomgiicated) 7 6 (85.7%) 1 (14.32)
UTY (Complicated) 4 4 (100%)

table continued
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CLINICAL RESPONSE
SKIN & SKIN STRUCTURE No. CURE, IMPROVE FATL
Ulcer 1 1 (100%)
Abscess 1 1 (100%)
UTT (Uncomplicated)
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
E. coll 7 4 (577) 3 (437)

UTI (Complic ited)
AMPICILLIN-RESISTAN'

ORGANISMS No, ERADICATED NOT ERADICATED
E. coli 4 4 (100%)

SKIN & SKIN STRUCTURE
AMPICILLIN-RESISTANT

ORGANISMS
5. aureus 2 2 (100%)

One patient with a ccaplicated urinary tract infection had a relapse one
week following completion of t ‘rapy.

SAFETY
No. of Patlents: 16

No. with Local Side Effects: 12 (75%)
No. with Systemic Side Effects: 1 (6.25%)

LOCAL SIDE EFFECT
Pain at I.M. injection site - 12/15 (80%)

SYSTEMIC SIDE EFFECTS
Diarrhea - 1 (6,2%)
Rash -1 (6.25)

Deaths
Two patients died during the follow-up period from causes unrelated to

treatment,

ABNORMAL LABORATORY TESTS
Increased eosinophils - 1 case

Protocol #65-1
Title: An Open Non-Comparative Study of Sulbactam Plus Ampicillin in the
Treatment of Serious Infections

Investigatoxr: Professor J. Dalayeun, Hospital Suisse, Issy Les
Moulineaux, Fmance

Study Design

Open, non-comparative study to assess the efficacy, toleration and safety
of sulbactam plus ampicillin in the treatme ° of infections caused by
pathogens potentially resistant to ampicillin,

e ——— )
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Parients
Only one patient with an undefined urinary tract infection took part in
this study.

e: 67 years
Sex: Female

Dose and Route of Administration

The patient was treated with sulbactam 2 g daily (500 mg qid) plus
ampicillin 4 g daily (1 g qid) by intravenous infusion.

The duration of treatment was 10 days.

EVALUATION
EFFICACY
No, of Cases Evaluable: 1
RESULTS

CLINICAL RESPONSE
INFECTION _No. CURE
UTI (Uncomplicated) 1 1 (100%)
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

ORGANISM No. EBADICATED

E. coli 1 1 (100%)
SAFETY

There were no treatment related local or systemic side effects, nor were
there any drug-related laboratory abnormalities.

Protocol #37-1
Title: An Open Non-Comparative Study of Sulbactam Plus Ampicillin in the
Treatment of Serious Infections

Investigator: Professor M. Micoud, Centre Hospitalier Regional, Clinique
de Maladies Infectieuses, La Tronche, France

Study Design:

Open, non-comparative study to assess the efficacy, toleration and safety
of sulbactam plus ampicillin in the treatment of infections caused by
pathogens potentially resistant to ampicillin,

Patients
Only one patient with pyelonephritis took part in this study.

éﬁg: 40

Sex: Female

Dose and Route of Administration

The patient was treated with sulbactam 2 g (500 mg qid) plus ampicillin 4
g (1 g qid) by intravenous injection for only one day.

Treatment was discontinued wher the patient was found to be infected with
an ampicillin sensitive pathogen. Therefore, this case is considered
unevaluable for both efficacy and safery analyses,
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14~ Protocol #67~1

Title: An Open Non-Comparative Study to Assess the Efficacy and Safety of
Sulbactam Plus Ampicillin in Severe Infections of the Respiratory Tract

Investigator: Dr. C. Gillard, Pneumology Department, Civil Hospital,
Jumet, Belgium

Study Design:

An open, non-comparative study to assess the efficacy and safety of
multiple parenteral doses of sulbactam plus ampicillin in severe
respiratory tract infections.

Patients
Eleven adult patients with severe respiratory tract infections took part
in this study.

Demographic Summary
Age (years)

Range: 39-78

Mean: 62.7

Sex
Male: 7
Female: 4

Dose and Route of Administration

Six patients received ampicillin in combination with sulbactam in a 1:1
ratio, and five received ampicillin in a 1:2 ratio. Eight patients
started treatment with 4 grams of sulbactam daily (1 g qid) administered
by intravenous bolus ianjection.

One patient started on 1 g 4-hourly of sulbactam by intravenous infusion,
and two others started treatment with 500 mg rid or qid, respectively, by
intramuscular injection.

In 5 patients the dosage was reduced to 1,5-2,0 g daily and given by
intramuscular injection after 3-5 days.

Duration of Treatment
The duration of treatment ranged from 2-10 days with a mean duration of
7.1 days.

EVALUATION

EFFICACY
No, of Cases Evaluable:
No. of Cases Unevaluable:

[o s WL ]

Reasons Cases Unevaluable

No pre-treatment pathogen -5
Resistant organism isolated - 2
Another antibiotic given by error
hefore post-treatment cultures taken - 1
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RESULTS
INFECTION CLINICAL RESPONSE
LOWER RESPIRATORY No. CURE IMPROVE
Bronchitis 1 1 (100%)
Poneumonia 2 1 (50%) 1 (50%)

LOWER RESPIRATORY
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
__QRGANISMS No. ERADICATED

S. pneumoniae ? 2 (100%)

AMPICILLIN-RESISTANT BACTERIODLOGIC BESPONSE
ORGANISMS No. ERADICATED
S. aureus 1 1 ¢100%)

SAFETY

No., of Patients: 11
No. with Local Side Effects: 5 (45.5%)
No. with Systemic Side Effects: 2 (18,2%)

LOCAL SIDE EFFECTS

Pain at I.M. injection site: 2/7 (28.6%)
Pain at I.V. injection site: 2/9 (22.2%)
Thrombophlebitis: 1/9 (11.1%)

SYSTEMIC SIDE EFFECTS
Nauesea -1 (9.1%)
Yomiting - 1 (9/1%)

Deaths
One patient died 6 days after treatment was discontinued. Death was not
cousidered to be drug-related.

ABNORMAL LABORATORY TESTS

Increased eosinophils - 1 case

Protocol #70-1

Title: An Open Non-Comparative Study of Sulbactam Plus Ampicillin in the

Treatment of Serious Infections

Investigator: Dr. Hannu Kyronseppa, Aurora, Finland

Study Design

Open, non-comparative study ro assess the efficacy and safety of sulbactam
plus ampicillin after multiple intravenous d»sing.

Patrients

Only two patients were enrolled in this study.
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Demographic Summary
Age (years)

Range: 32-46

Mean: 39

Sex
Female - 2

Dose and Route of Administration

Patients were treated with sulbactam 2 g daily (500 qid) plus ampicillin 4
g daily (1 g qid) by intravenous infusion (1 patient) or intravenous
injection (1 patient). After 3 and 4 days, both patients were switched to
intramuscular administration.

Duration of Treatment
The duration of treatment was 10 and 14 days, respectively.

EVALUATION

EFFICACY
Mo, of Cases Evaluable: 1
No. of Cases Unevaluable: 1

Reason Case Unevaluable
No susceptibility testing done - 1

RESULTS
CLINICAL RESPONSE

INFECTION No. CURE
Bacteremia 1 1 (100%)
AMPICILLIN~SENSITIVE BACTERIOLOGIC RESPONSE

ORGANISM __ No. ERADICATED
E. coli ] 1 (100%5
SAFETY

No. of Cases: 2
No. with Local Side Effects: 1 (50%)
No. with Systemic Side Effects: O

190CAL SIDE EFFECT
Thrombophlebitis: 1 (50%)

ABNORMAI, LABORATORY TESTS
Increased AST - 1
Increased ALT -1

Protocol #72-1

Title: An Open Non—Comparative Study Using a Combination of Sulbactam
Plus smpicillin in Serious but not Life Threatening Infections in
Pediatric Patients

Invectigator: Dr. V. Syriopoulou, Aghia Sophia Children's Hospital,
Athens, Greece

PO A s S A A T
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Study Design:

An open, noun-comparative study of multiple parenteral doses of a 1:2 ratio
of sulbactam : ampicillin in pediatric patients with infections caused by
pathogens potentially resistant to ampicillin,

Patiencs

Fourteen children, 4 with acute lymphadenitis and 10 with acute urinary
tract infections, took part in this study,

Demographic Summary
Age (years)

< 1 year {9 months)
1 - 2 years
3 - 4 years
7 =10 years

Mean ége

Sex
Male - 4
Female - 10

- 1 patient
- 8 patients
- 3 patients
- 2 patients
2.9 years

Dose and Route of Administration

The duration of treatment ranged from 4-11 days with a mean duration of

9.4 days.

EVALUATION

EFFICACY

Ne. of Cases Evaluable

-~ 13

No. of Cases Unevaluable - 1

Reason Case Unevaluable

Patient continued on oral prophylactic

culture was taken ~ 1
RESULTS

INFECTION

SKIN & SKIN STRUCTURE

Lymphadenitis

UTI (Uncomplicated)

UT1 (Complicated)

SKIN & SKIN STRUCTURE

AMPICLLIN-RESISTANT
OT.GANISMS

S. aureus

UTI (Uncomplicated)

AMPICILLIN-RESISTANT
ORGANISM

i. coli

antibiotic before post-treatment

CLINICAL RESPONSE
CURE FAIL
4 7100%) —

5 (100%)
3 (75%) 1 (25%3
BACTERIOLOGIC RESPONSE

ERADICATED
4 (100%)

ERADICATED
5 (100%)
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UTI (Complicated)
AMPICILLIN-RESISTANT
ORGANISM No. ERADICATED NOT ERADICATED

E. coli T EENCEA N T (252)

One patient with a urinary tract infection had a relapse 12 days after
discontinuation of therapy.

SAFETY
No systemic or local side effects were recorded for any of the 14 patients.

ABNORMAL LABORATORY TESTS
Decreased neutrophils -1
Increased eosinophils -1
Increased AST -1
Increased ALT -1

Protocol #73-1
Title: An Open, Non-Comparative Study to Assess the Efficacy and Safety
of Sulbactam Plus Ampicillin in the Treatment of Gynecologic Infections

Investigator: Dr. H. Giamarellou, King Paul Hospital, Athens, Greece

Study Design

An open, non-comparative study of the efficacy and safety c¢f multiple
parenteral dosing of sulbactam plus ampicillin in gynecologic infections
caused by pathogens potentially resistant to ampicillin,

Patients
Fifteen female patients, 12 with gynecologic infections and 3 with wound
infections secondary to gynecologic surgery, were enrclled in this study.

Demographic Summary
e (years

Range -« 19-52

Mean - 38.1

Sex
Female - 15

Dose and Route of Administration

Ten patients received sulbactam 4 g daily (1 g qid) in a 1:1 combination
with ampcillin, and 5 patients received sulbactam 2 g daily (3500 mg qid)
in a 1:2 combination with ampicillin.

Thirteen patients initially were dosed intravenously and then were
switched to intramuscular injections. Two patients were dosed by the
intravenous route only,

Duration of Tééatment
The overall treatment duration ranged from 5 to 8 days with a mean
duration of 6.6 days.
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EVALUATION
EFFICACY
No. of Cases Evaluable -1

1
No. of Cases Unevaluable - 4

Reasons Cases Unevaluable

No susceptibility testing done -2
Concomitant antibiotic given -1
Patient continued on oral antibiotic
before post-treatment culture taken -1
RESULTS

{ INFECTION CLINICAL RESPONSE
GYNECOLOGIC No. CURE IMPL.OVE
Vaginal cuff abscess 7 7 (100%)
PID 1 1 (100%)
Endometritis 1 1 (100%)

TOTAL 9 8 (88.9%) 1 (11.1%)
SKIN & SKIN STRUCTURE No. CURE
Wound infection I 2 (1004)
GYNECOLOGIC
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISHS No. ERADICATED
E. coli i 4 (100%)
Enterococcus 1 1 (199%)
AMPICILLIN-RESISTANT
ORGANISMS No, ERADICATED

E. coli & 4 (100%
K. oxytoca 1 1 (100%)
Bacteroides spp. 1 1 (100%)
B. fragilis 1 1 (100%)
Peptococcus spp. 1 1 (100%)

SKIN & SKIN STRUCTURE
AMPICILLIN-RESISTANT

ORGANISMS No. ERADICATED
S. epidermidis T 0
B. melaninogenicus 1 1 (100%)

One patient with pelvic inflammatory diseasge developed a superinfection
with a K. pneumoniae strain resistant to the sulbactam/ampicillin

combination,

SAFETY

No. of Patients - 15

No. with Systemic Side Effects - 0

No. with Local Side Effects: None of the patients complained
spontaneously about any local side effects; however, upon questioning 12
pPatients indicated that they had experienced some pain, 9 with the
intravenous injections and 3 with the intramuscular injections,

e
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ABNORMAL LABORATORY TESTS
Increased AST -1
Increased ALT ~ 1

Protocol #74-1

Title: An Open, Non-Comparative Study to Assess the Efficacy, Safety and
Toleration of Sulbactam Plus Ampicillin 1n the Treatment of Patients with
Infections Caused by Beta~-Lactamase-Producing Bacteria

Investigator: FProfessor G, Burghard, M.D., Hospital Saint Francois,
Strasbourg, France

Study Design:
Open, non-comparative study of multiple parenteral doses of sulbactam in
combination with ampicillin in a 1:1 ratio.

Patients

Nineteen adult patients with acute bronchitis superimposed on either
chronic obstruc:ive pulirnary disease or chronic bronchitis were entered
in this study.

Demographic Summary
Age (years)

Range - 43-81

Mean - 64.9

Sex
Male ~ 14
Female - §

Dose and Route of Administration
All patients were treated with sulbactam and ampicillin in a 1:1
combination by intravenous infusion.

Five patients received 1.5 g (500 mg tid) of each compound daily; one
received 3.0 g (1.0 g tid) daily, and 13 received 2.0 g (1.0 g bid) daily,

Duration of Treatment
The duration of treatment ranged from 2 to 10 days with a mean duration of
7.9 days.

EVALUATION

No. of Cases Evaluable - 6
No. of Cases Unevaluable -~ 13

Reasons Cases Unevaluable

No pre-treatment pathogen -1

Resistant organisms isolated -7

No susceptibility testing done - 1

Patient left hospital against medical
advice after 2 days of treatment -1

Treatment continued with oral
antibiotics before cultures taken - 3
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RESULTS

INFECTION CLINICAL RESPONSE
LOWER RESPIRATORY No, IMPROVE
Bronchitis 6 6 (100%)

AMPICILLIN-~SENSITIVE BACTERIOLOGIC RESPONSE

ORGANTISMS ERADICATED NOT ERADICATED

Haemophilus spp. 1 (100%)
H, influenzae
H. parainfluenzae

1 (100%)
3 (100%)

AMPICILLIN-RESISTANT
ORGANISMS No. ERADICATED NOT ERADICATED

S. aureus 2 1 (50%) 1 (50%)
K. pneumoniae 1 1 (100%)

SAFETY

SIDE EFFECTS
No systemic or local side effects were reported for any patient,

ABNORMAL LABORATORY TESTS

Decreased Hgb -
Decreased Het -
Decreased RBCs -
Decreased WBCs -
Increased eosinophils -
Increased AST -
Increased ALT -
Increased alk. phosphatase -
Increased blood urea -

NN NN

Protocol #76-1
Title: An Open, Non-Comparative Study of Sulbactam Plus Anplcillin in
Patients with Serious Infections.

Investigator: Professor Andre Nenna, Hospital Raymond Poincare, Garches,
France

Study Design
Open, non-comparative study of multiple parenteral doses of sulbactam in a
1:2 combination with ampicillin

Patients _
Six adult patients, 3 with bacteremia and 3 with urinary tract infections

were enrolled in this study.
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Demographic Summary
Age (vears)

Range: 31-74

Mean: 56.7

Sex
Male: 4
Femsle: 2

Dose and Route of Administration

All patients were treated with sulbactam and ampicillin in a 1:2
combination,

One patient received 1.5/3.0 g (500/1000 q 8 hours) daily, 3 patients
received 2.0/4.2 g (500/1000 q 6 hours) daily, and one patient received
3.0/6.0 g (500/1000 q 4 hours) daily.

[wo patients received tratment by I.V. Infusion; one of these was changed
to I.V. injections after 4 days.

Four patients received treatment by I.V. injections

Puration of Treatment

The duration of treatment ranged from 1 to 28 days, except for one patient
who received only a single injection. The mean duration of treatment was
6.7 days.

EVALUATION

EFFICACY
No. of Cases Evaluable:
Ne. of Cases Unevaluable:

F o o]

Reasons Cases Unevaluable
Resistant organism isolated -1

No urine colony count -1
Treatment stopped on day 1 due to

poor condition of veins -2
RESULTS

CLINICAL RESPONSE

INFECT ION No. CURE
BACTEREMIA 1 1 (100%)
UTI (Complicated) 1 1 (100%)
BACTEREMIA
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE

OKGANISM No. ERADICATED
S. aureus 1 1 (100%)

UTI (Complicated)
AMPTCILLIN-RESISTANT

ORGANISM No. ERADICATED
P. mirabilis 1 1 (100%)
SAFETY
No. of Patients with Local Side Effects: 2 (33.3%)

No. of Patients with Systemic Side Effects: 0
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LOCAL SIDE EFFECTS
Pain at I1.V. injection site: 2 (33,3%)

ABNORMAL LABORATOKY TESTS
No drug related abnormal laboratory values were reported.

20- Protocol #77-1
Title: An Open Non-Comparative Study to Assess the Pharmacokinetics,
Efficacy and Safety of a Combination of Sulbactam with Ampicillin in the
Treatment of Acute Exacerbations of Chronic Bronchitis
Investigators
Dr. F. Maesen and Dr, B, Davies, De Wever Ziekenhuis, Heerlen, The
Netherlands
Study Design
Open, non-comparative study designed to assess thc pharmacokinetics
efficacy and safety of sulbactam in combination with ampicillin in
patlents with acute exacerbations ¢. chronic bronchitis caused by
pathogens potentially resistant to ampicillin.
Patients
Twenty adult patients with acute exacerbations of chronic bronchitis were
entered in this study.
Underlying lung diseases included emphysema, asthma, bronchiectasis and
silica pneumoconiosis.
Demographic Summary
Age (years)
Range: 26-78
Mean: 64.4
Sex
Male: 14
Female: 6
Dose and Route of Administration
A1l patients received sultaztam 1.0 g daily (0.5 g bid) in a 1:2
combination with ampicillin Zissolved iIn 0.5 ml 2% lignocaine made up to a
total volume of 4 ml and administered by intramuscular injection in the
gluteal region,
Duration of Treatment
The duration of treatment ranged from 9 to 11 days (mean 9.9 days), except
in one patient with metastatic carcinoma of the liver who was withdrawn
from the study after the third day of treatment because of his
pre-existing abnormal liver function.
EVALUATION
EFFICACY
No. of Cases Evaluable: 18
No. of Cases Unevaluable: 2
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Reasons Cases Unevaluable
No pre-treatment pathogen - 1
PFatient withdrawn after three days of treatment - 1

RESULTS
INFECTION CLINICAL RESPONSE
LOWER RESPIRATORY No. CURE IMPROVE FAIL
Bronchitis 18 9 (45%) 7 (35%) 2 (10%)
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED
S. pneumoniae 5 5 (100%)
H. influenzae 5 5 (100%)
B. catarrhalis 3 3 (100%)
AMPICILLIN-RESISTANT
ORGANISMS No, ERADIC&IED
S. aureus 1 1 (100%)
B. catarrhalis 7 7 (100%)

In two patients with ampicillin-~resistant B, catarrhalis, the infection
relapsed one week after discontinuation of treatment.

Four patients developed superinfections with resistarnt organisms (Ei
aeruginosa (3), K. pneumoniae (1).

Pharmacokinetics

Sulbactam and ampicillin levels were monitored in the serum and sputum of
all patients for up to 7 hours aiter administration of the first dose.
Ten patients received 0.5 g sulbactam plus 1.0 g ampil. i1lin (low dose),
and ten patients received 1.0 g sulbactam plus 2,0 g ampicillin (high
dose) by intramuscular injection.

[
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Summary of Mean Serum and Sputum Pharmacokinetic Parameters
Serum Pharmacokinetics

Drug Peak Concentration AC (0-7 hrs) T1/2 Time to
[ (mg/L + S.D,) (mg/L.hr + 5.D) (hr+ 5.D,) Peak (hr)
. Sulbactam (0.5 g) 13,3 + 1.8 38.6 + 3.5 2.8+ 0.3 0.5-2
P Ampicillin (1.0 g) 6.5+ 1.9 53.0 + 4.1 2.9 + 0.7 0.5~ 3

Sulbactam (1.0 g) 23.5 + 2.5 70.3 + 8.2 2.2 + 0.3 0.5 -2

Ampici{llin (2.0 g ) 20.6 + 2.5 73.1 + 4.8 3.3 + 1.4 0.5 -2
’ Sputum Pharmacokinetics
v Drug Peak Concentration AUC (0-7 hrs) Time to

(mg/L + §.D.) (mg/L.hr + §.D) Peak (hr)

. Sulbactam (0.5 g) 1.14 + 0.13 5.30 + 0,78 3-5
_. Ampicillin (1.0 g) 1.50 + 0.23 6.87 + 1,21 3-~-5
- Sulbactam (1.0 g) 2,32 + 0.53 8.70 + 1.58 1 -5
R Ampicillin (2.0 g) 1.44 + 0,21 6.77 + 0.94 1 -5

NDA 50-608
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Mean peak serum concentrations of sulbactam and ampicillin occurred about
1 hour after dosing in both low and high dose groups of patients.

Peak sputum concentrations of both drugs were detected 2 to 3 hours later
and were about one-tenth of peak serum concentrations.

SAFETY
There were no local or systemic side effects reported in this study.

Death
A 78 year old patient died 3 days after being withdrawn from treatment.
The death was due to stomach cancer and liver metastases.

ABNORMAL LABORATORY TESTS
Decreased Hgb -1
Decreased Hct -1
Increased eosinophils -1
Increased AST -3
Increased ALT -2

1

2

Increased blood urea -
Increased creatinine -

Protocol #80-1
Title: An Open, Non-Comparative Study to Assess the Efficacy and Safety
of Sulbactam Plus Arpiciilin in the Treatment of Urinary Tract Infections

Investigator: Dr. J. Reynaert, St. Jozefklinick, Kortenberg, Belgium

Study Design

Open, non-comparative study designed to determine the efficacy and safety
of sulbactam in combination with ampicillin in the treatment of urinary
tract infections caused by pathogens potentially resistant to ampicillin.

Patients
Ten female patients with cystitis and underlying mental disorders were

enrolled in this study.

Demographic Summary
Age (years)

Range: 44-76

Mean: 68.8

Sex
Female: 10

Dose and Route of Administration 7
All patients received sulbactam (1.5 g daily; 500 tid) and ampicillin (3.0
g daily; 1.0 g tid) by intramuscular injection.

Duration of Treatment _
All patients were treated for a total of 5 days.

EVALUATION
No. of Cases Evaluable: 2
No. of Cases Unevaluable: 8
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Reasons Cases Unevaluable
Resistant organism isolated - 1
Urine cultures obtained more than
; one week before treatment ~ 7

; RESULTS

!

' INFECTION CLINICAL RESPONSE
UTI (Uncomplicated) No. IMPROVE

) Cystitis 2 2 (100%)
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

F' __ORGANISMS No. ERADICATED

. E. coli 2 2 (100%)

' P. maltophilia 1 1 (100%)

b SAFETY

b There were no treatment~related side effects reported for any of the
patients,

ABNORMAL LABORATORY TESTS
Increased eosinophils -1

22- Protocol #83-1
Title: An Open, Non-Comparative Study to Assess the Efficacy and Safety
of Sulbactam Plus Ampicillin in Serious Infections

Investigator: Dr, R. G. Finch, M.B., ChB, MRCP, MRCPath, City Hospital,
Nottingham, U.K,

T T ey v

Study Design

An open, non-comparative study designed to determine the efficacy and
safety of sulbactam in combination with ampicillin in the treatment of
infections caused by pathvogens potentially resistant to ampicillin,

Patlients
Tweleve adult patients were enrolled in this study.

Demographic Summary

e (years)
| Range: 32-82
| Mean: 63.8
| Sex
Male: 7

Female: 5

Dose and Route of Administration

A1l patients received sulbactam and ampicillin in a 1:2 ratio,
intravenously.

Seven patients received 1.0/2.0g (250/500 qid), four patients received
2.0/4.0 g (500/1000 qid), and one patient received 2.0/4.0 g daily for 5
days, and then the dose was increased to 4.,0/8.0 q daily for 5 more days.

—
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Duration of Treatment
The duration of treatment ranged from 1 dose to 10 days with a mean
duration of 5 days.

EVALUATION
No. of Cases Evaluable: 0
No. of Cases Unevaluable: 12

Reasons Cases Unevaluable

No pre-treatment pathogen - 8

No post-treatment culture - 3

Patient withdrawn after receiving one dose when he was found to have
insulin-dependent diabetes - 1

SAFETY

No, of Patients: 12

No. with Local Side Effects: 3 (25%)

No. with Systemic Side Effects: 1 (8,3%)

LOCAL SIDE EFFECTS
Pain at I.V. injection site: 1 (8,3%)
Thrombophlebitis: 2 (16.7%)

SYSTEMIC SIDE EFFECTS
Diarrhea -1 (8.3%)

ABNORMAL LABORATORY TESTS

Decreased Hgb -
Decreased Het -
Decreased RBCs -
Increased platelets -
Increased ALT -
Increased alk, phosphatase -

b= 1R

Protocol #85-1
Title: An Open, Non-Comparative Study to Assess the Efficacy and Safety
of Sulbactam Plus Ampicillin in the Treatment of Pneumonia

Investigator: Primarius Dr. 0. Wieser, Landeskrankenhaus Karntem,

Klagenfurt, Austria

Study Design:

An open, non~comparative study to assess the efficacy and safety of
multiple doses of a 1:2 combination of sulbactam and ampicillin in the
treatment of pneumonia caused by pathogens potenti.lly resistant to
ammpicillin,

Patients
Fifteen adult patients with documented pneumonia or bronchopneumonia were

enrolled in this study.
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Demographic Summary
Age (years)

Range: 40-82

Mean: 60.1

Male: 5
Female: 10

Dose and Route of Administration
All patients received sulbactam 3 g daily (1.0 g tid) plus ampicillin 6.0
g daily (2.0 g tid) by intravenous infusion.

Duration of Treatmeat

The duration of treatment ranged from 8 to 12 days with a mean duration of
10.3 days.

EVALUATION

EFFICACY
No. of Cases Evaluable: 7
No. of Csses Unevaluable: 8

Reasons Cases Unevaluable

No pre-treatment pathogen -

Resistant organism isolated

Concoanitant antibiocic

Sputum culture taken more than
one week before treatment -

No post-treatment culture -

I
==L

Ll S}

RESULTS

INFECTION CLINICAL RESPONSE
LOWER RESPIRATORY CURE IMPROVE
Pneunonia 4 (57.1%) 3 (42.97%)

5

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS ERADICATED

S. aureus 3 (100%)

Streptococcus spp. 1 (100%)

S. pyogenes 1 (100%)

5. pneumoniae 2 (100%)

o wfE
L]

AMPICILLIN-RES ISTANT
ORGANISMS

ERADICATED NOT ERADICATED
Klebsiella spp.

1 (100%)

ml
1

Cne patient developed a superinfection with resistant organisms during
treatment.

SAFETY

To. of Patients: 15

Ne. with Local Side Effects: 1 (6.7%)
No. with Systemic Side Effects: 3 (20%)
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LOCAL SIDE EFFECTS

Thrombophlebitis - 1 (6.7%)

SYSTEMIC SIDE EFFECTS

Nausea -1 (6.7%)
Diarrhea — 1 '6.7%)
Rash -1 (6.7%)

ABNORMAL LABORATORY TESTS
Increased eosinophils

Increased AST -
Increased ALT -
Increased alk., phosphatase
Increased gamma GT -

O N

Protocol #87-1
Title: An Open, Non—-Comparative Study of the Efficacy and Safety of
Sulbactam Plus Ampicillin in the Treatment of Urinary Tract Infections

Investigator: Professor Dr. A. Taupitz, Stadt. Krankenhaus,
Kaiserslautern, W. Germany

Study Design:

Open, non—comparative study designed to determine the efficacy and safety
of sulbactam in combination with ampicillin in the treatment o urinary
tract infections caused by pathogens potentially resistant to ampicillin,

Patients

Twenty adult patients with complicated urinary tract infections were

enrolled in this study.

Demographic Summary
e (years)

Range: 17-86

Mean: 49.1

Sex
Male: 10
Female: 10

Dose and Route of Administration

Eighteen patients received sulbactam 1.5 g daily (500 mg tid) plus
ampicillin 3.0 g daily (1.0 g tid). One patient received sulbactam 1.5 g
daily (500 mg tid) plus ampicillin 1.5 g daily (500 mg tid), and a further
patient was treated with sulbactam 2.0 g daily (500 mg qid) plus
ampici{llin 4.0 g daily (1.0 g qid).

All patients received the drugs by intravenous infusion.

Duration of Treatment
The duration of treatment ranged from 7 to 17 days with a mean duration of

9.3 days.
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EVALUATION

EFFICACY
No. of Cases Evaluable: 5
No. of Cases Unevaluable: 15

Reasons Cases Unevaluable

No urine colony count = 1

Urine colony count less than 10° - 3
Duration of treatment not indicated -1

No post-treatment culture - 10

RESULTS

INFECTION CLINICAL RESPONSE

UTI (Complicated) No. CURE }HPROVE

Cystitis 2 2

pyelonephritis 3 2 : 1

TOTAL 5 2 (40%) 3 (60%)

AMEEQILLIN—SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED

E. coli 3 3 (100%)

P. mirabilis 1 1 (100%)

Enterococcus 1 1 (100%)

E. cloacae 1 1 (100%)

£, hafniae 1 1 (100%)

Klebsiella spp. 1 1 (100%)

SAFETY
There were no treatment-related side effects reported.

ABRNORAMAL LABORATORY TESTS
Increased AST = 1
Increased ALT -~ 1

25~ protocol #89-1
Tictle: An Open, Non-Comparative Study of the Efficacy, Safety and
Pharmacokinetics of Sulbactam Plus Ampicillin in Urinary Tract Infections
in Children.

Investigator: Dr. O. Johanssom, Musmb Allmanna Hospital, Malmo, Sweden

Study Design _
Open, mon—-comparativa study designed to study the efficacy, safety and

phatmacokinetics of a combination of sulbactam and ampicillin in a 1:2
ratio in children with urinary tract infections.

Patients
Four infants with a clinical diagnosis of urinary tract infection were

entered in this study.
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Demegraphic Summary
2
11 months - 2 patients
17-18 months - 2 patients

Sex
Male: 1
Female: 3

Dose and Route of Administration

) All patients received sulbactam at approximarely 100 ng/kg {3C0-350 mg
doses) in combination with ampicillin in a 1:2 ratio, in divided dnses by
I.V. bolus injection every 8 hours.

Two children continued treatment with sultamicillin suspension.

Duration of Treatment
The duration of parenteral treatment ranged from 2-3 days with a mean
duration of 2.8 days.

EVALUATION

EFFICACY
No. of Cases Evaluable:
No. of Cases Unevaluable:

(o)

Reasons Cases Unevaluable

No pre-treatment pathogea -1

| No urine culture done before parenteral
therapy changed to oral therapy - 1

Treatment discontinued due to rash -1

RESULTS
CLINICAL RESPONSE

INFECTICN No. CURE
UTI (Uncomplicated) 1 1 (100%)
AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE

ORGAN1SMS No., ERADICATED
E. coli 1 1 (100%)
SAFETY

No, of Patients - 4
No. with Local Side Effects - 0
No, with Systemic Side Effects - 1

SYSTEMIC SIDE EFFECT
Rash - 1 (25%)

ABNORMAL, LABORATORY TESTS
No abnormalities attributable to sulbactam : ampicillin were reporced.

gharmacokinetics
Results have been summarized under Metabolism and Pharmacokinetic Studies.

——
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26~ Protocol #93-1
Title: An Open, Non-Comparative Study : A Combination of Sulbactam with
Ampicillin Followed by Oral Sultamicillin Therapy in Pediatric Patients

Investigator: Dr. Ph. Reinert, Centre Hospitalier Intercommunal de
Creteil, Creteil, France

Study Design:

Open, non-comparative study of the efficacy and safety of sulbactam plus
ampicillin followed by oral sultamicillin in the treatment of pediatric
patients with infections caused by pathogens potentially resistant to
ampicillin,

Patients
Nineteen children with acute urinary tract infections were enrolled in
this study,.

Demographic Summary
Age
7 months - 2 patients
1l - 2 years -~ 9 patients
3 - 5 years =~ 4 patients
7 - 9 years - 2 patients
11 -12 years 2 patients

Sex
Male ~ 4 patients
Female - 15 patients

Dose and Route of Administration

Sulbactam 36-109.5 mg/kg/day (mean 80.7) was given in conjunction with
ampicillin in a 1:2 ratio in divided doses every 6 hours by intravenous
injection,

Three children, who were discontinued from treatment after 24 hours when
an ampicillin-sensitive pathogen was identified, received only parenteral
therapy. The remainder received oral sultamicillin following parenteral
therapy.

Duration of Parenteral Therapy ‘
The duration of therapy was 1 day in 17 patients and 2 days in 2 patients.

EVALUATION

EFFICACY
No. of Cases Evaluable - 0
No. of Cases Unevaluable - 19

Reasons Cases Unevaluable
No pre~treatment pathogen - 1
Treatment was discontinued after 24 hours when an
ampicillin-gsensitive organism was identified - 3
Duration of parenteral treatment 1-2 days
then followed by oral sultamicillin - 15
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SAFETY
There were no local or systemic side effects during the period of
parenteral therapy.

ABNORMAL LABORATORY TESTS
Increased eosinophils - 2
Increased AST - 2

These abnormal laboratory test values occurred while patients were
receiving sultamicillin; therefore, it is not possible to asssess whether
they were related to sulbactam/ampicillin or to sultamicillin.

Protocol #98-1
Title: An Open Study to Asses the Efficacy of Sulbactam Plus Ampicillin
in the Treatment of Acute Uncomplicated Gonorrhea

Investigators: Dr. A.G. Lawrence, MBBChir and Dr. E.T. Houang, MBChB,
MRCPath, John Hunter Clinic, St. Stephen's Hospital, London.

Study Design: Open, non-comparative study of a single dose of a 1:2 ratio
of sulbactam : ampicillin in th: treatment of patients with acute
uncomplicated gonorrhea.

Patlents
A total of 101 patients, 73 males and 28 females, were enrolled in the
study.

Demographic Summary
Age (years)

Range: 18-54

Mean:  25.8

Sex
Male: 73
Female: 28

Dose and Route of Administration

All patients were treated with an intramuscular injection of sulbactam 1 g
plus ampicillin 2 g, dissolved in 6.4 ml of 0.5% lignocaine, together with
oral probenecid 1 g.

EVALUAT ION

EFFICACY '
No. of Cases Evaluable - 83 (M-58, F-25)
No. of Cases Unevaluable - 18

Reasons Cases Unevaluable
Negative pre~treatment culture - 9
No follow=-up - 9
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RESULTS

MALES FEMALES
INFECTINDN CLINICAL RESPONSE CLINICAL RESJONSE
Uncomplicated No. CURE FAIL No. CURE
gonorrhea 58 57(98.3%) 1 (1.7%) 25 25 (100L7)
BACTERIOLOGIC RESPONSE BACTERIOLOGIC RESPONSE

ORGANISM No.* ERADICATED NOT ERAD No. ERADIZATED
AMPICTILLIN-SENSITIVE
N. gonorrhoeae 57 56 (98.2%) 1 (1.8%) 25 25 (100%)
AMPICILLIN-RESISTANT
N. gonorrhoeae 1 1 (100%)

No.* = No. of patients with infection

Bacteriologic Evaluation According to Site of Infection

SITE JF INFECTION No. Ne.
Urethra 60
Cervix 23
Rectum 19
Throat 4

ERADICATED
60 (100%)
23 (100%)
18 (94.7%)

4 (100%)

Two patients cured at first follow-up admitted further sexual intiercourse
with infrcted partners and were thus deemed reinfected at second follow-up.

SAFETY
No. of Patients — 101
No. with Local Side Effects -1

No. with Systemic Side Effects - 12

LOCAL SIDE EFFECTS
Pain at I.M injection site -1

SYSTEMIC SIDE EFFECTS

Rash -1
Diarrhea -5
Fatigue /Malaise - 3
Chills -1
Headache -1

Abnoraml laboratory Tests
Increased AST -3
Increased bilirubin -1
Increased creatinine - 1

Summary of Open, Noncomparative Studics

(European)

No. of Studies: 27

No. of Investigggors: 31




NDA 50-608
Page (140)

No, of Patients

Age Range

Sex
Male -~ 280
Female - 224

Dose (Sulbactam : Ampicillin)

Adult

500 : 1000 ql2h
500 : 2000 ql2h
1000 : 1000 ql2h
500 : 500 q8h
500 : 1000 ¢8h

500 : 2000 q8h

500 : 5000 q8h
1000 : 1000 q8h
1000 : 200u q8h

250 : 500 géh

500 : 500 g6h

500 : 1000 q6h
1000 : 1000 q6h

500 : 1000 q4h
1000 : 1000 q4h

1000 : 2000 (siugle dose) 101

Route of Administration

IV infusion

IV injection
IM injection
IV+ M

EFFICACY EVALUATION

Adults Children Total
464 40 504
Adults Children
13-96 7 = 11 months - 5
1 - 2 years - 19
3 - 6 years - 7
7 - 10 years - 7
11 - 12 years - 2
No. Children
20 “250 : 500 q6h
1 500 : 1000 g6h
13
54 Sulb 50 mg/rg/day
30 Amp 100 mg/kg/day
27 Amp 150 mg/kg/day
9
3 Sulb 100 mg/kg/day
39 Amp 200 mg/kg/day
8
45 Sulb 36-109.5 mg/kg/day
67 (mean 80.7)
45 Amp 1:2 ratio
1
1
Adults Children
135 0
105 40
190 0
34 0

19

ADULTS: No. of Cases Evaluable: 253
INFECTION CLINICAL RESPONSE
UNCOMPLICATED UTI No. CURE _: IMPROVEﬁ FATL
Cytitis 11 9 (81.8%) 2 (18.27%)
Pyelonephritis 11 11 (100X)
Unspecified 11 2 (18.24) 8 (72.7%) 1 (9.1%)
TOTAL 33 22 (66.7%) 10 (30, 3%) 1 (3%)
COMPLICATED UTI
Cytitis 3 1 (33.3%) 2 (66.7%)
Pyclonephritis 5 4 (80%2) 1 (20%)
Unspecified 5 1 (207) 4 (80%)
TOTAL 13 6 (46.27%) 7 (53.8%)

table continued
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INFECTION CLINICAL RESPONSE
EQNER RESPIRATORY No . CURE IMPROVE FAIL
Bronchitis 43 13 (30.2%) 27 (62.8%) 3 (74)
Pneunania 12 7 (58.3%) 5 (41.7%)
Bronchopneumonia 7 2 (28.6%) 5 (71.4%)
Empyema ] 1 (100%)
TOTAL 63 22 (34.9%) 38 (60.3%) 3 (4.8%)
INFECTION CLINICAL PESPONSE -
UPPER RESPIRATCRY
Epiglottic abscess 1 1 (100%)
Pharyngeal abscess 1 1 (100%)
Otitis media 1 1 (100%)
Peritonsiilar abscess 1 1 (100%)
TOTAL 4 T (25%) 3 (75%4)
SKIN & SKIN STRUCTURE
Cellulitis 6 6 (100%4)
Abscess 7 3 {42.9%) 4 (57.1%)
Wound infection q 5 (83.3%) 1 (16.7%)
Ulcer 1 1 (100%)
TOTAL 20 9 (45%) 11 (55%)
GYNECOLOGIC
Pelvic abscess 3 3 (100%)
vaginal cuff infection 8 7 (87.5%) 1 (12.5%)
Tubo~-ovarian abscess 1 1 (100%)
Endometritis 2 2 (100%)
PID 1 1 (100%)
TOTAL 15 9 (60%) 6 (40%)
INTRA~-ABOMINAL
Peritonitis 9 5 2 2
Abscess 2 1 1
Cholecystitis 1 1
TOTAL 12 7 (58.3%) 3 (25%) 2 (16.7%)
BACTERIEMIA 10 8 (80%) 2 (20%)

MALES FEMALES

INFECTION CLINICAL RESPONSE CLINICA&_EESPONSE
UNCOMPLICATED No. CURE FAIL No. CJRE
GONORRHEA 58 57 (98.3%) 1 (1.7%) 25 25 (100%)

UNCOMPLICATED UTL
AMPICILLIN-SENSITIVE

BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERADICATED
g5, faecalis 1 1 (1062)
E. coli 9 9 (100%)
P. maltophilia 1 1 (100%)

trable continued
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UNCOMPLYCATED UTT
AMPICILLIN-RESISTANT

BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERADICATED

E. coli 14 11 (78.6%) 3 (21.4%)

P. mirabilis 3 3 (100%)

E. eloacae 1 1 (100%)

K. pneumoniae 3 3 (100%)

K. oxytoca 2 2 (100%)

COMPLICATED UTI

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

Enterococcus 1 1 (100%)

E. coli 4 4 (100%)

P. mirabilis 1 1 (100%)

E. cloacae 1 1 (100%)

E. hapniae 1 1 (100%)

Klebsiella sp. 1 1 (100%)

COMPLICATED UTI

AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

E. coll A % (100%)

P. mirabilic 2 2 (100%)

P. stuartii 1 1 (100%)

LOWER RESPIRATORY

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

S. aureus 3 3 (100%)

Streptococcus sp. 1 1 (100%)

S. pyogenes 1 1 (100%)

S. pneumoniae 11 11 (100%)

B. catarrhalis 6 6 (100%)

Haemophilis sp. 2 2 (100%)

H. influenzae 13 10 (76.9%) 3 (23.1%)

H. parainfluenzae 6 2 (33.2%) 4 (66.7%)

E. coli 2 2 (100%)

LOWER RESPIRATORY

AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

S. aureus 8 7 (87.5%) 1 (12.5%)

B. catarrhalis 12 12 (100%)

H. influenzae 5 5 (100%)

H. parainfluenzae 3 3 (100%)

E. coli 1 1 (100%)

Kiebsiella sp. 2 1 (50%) 1 (50%)

K. pneumoniae 2 1 (50%) 1 (50%)

1 1 (100%)

K. oxytoca

e e

table continued
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UPPER RESPIRATORY
AMPICILLIN-SENSITIVE

BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERADICATED

H. influenzae 1 1 (100%)

E. colil 1 1 (100%)

S. epidermidis 1 1 (100%)

UPPER RESPIRATORY

AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

K. pneumoniae 1 1 (100%)

SKIN & SKIN STRUCTURE

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

S. aureus 3 3 (100%)

S. epidermidis 2 1 (50%) 1 (50%)

Streptococcus Sp. 1 1 (100%)

S. milleri 1 1 (1007)

S. pyogenes 2 2 (100%)

§. sanguis 1 1 (100%)

E. coli 1 1 (100%)

P. mirabilis 2 2 (100%)

Citrobacter sp. 1 1 (100%)

SKIN & SKIN STRUCTURE

AMPICILLIN-RESISTANT BACTERIOLOG.LC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

S. aureus 9 9 (1C0%)

S. epidermidis 1 1 (100%)

M. morganii 2 2 (100%)

Enterobacter sp. 1 1 (100%)

K. pneumoniae 1 1 (100%)

B. fragilis 1 1 (100%)

B. melaninogenicus 1 1 (100%)

GYNECOLOGIC

AMPICILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

Enterococcus 2 2 (100%)

E. coli 8 7 (87.5%) 1 (12.5%)

P. mirabllis 1 1 (100%)

Bacteroides sp. 1 1 (10U%)

GYNECOLOGICN

AMPICILLIN‘RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED

E. coll 6 5 (83.3%) 1 (16.7%)

XK. oxytoca 2 1 (50%) 1 (50%)

Peptococcus sp. 1 1 (100%)

Bacteroides sp. 1 1 (100%)

B. fragilis 1 1 (100%)

table continued
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INTRA~ABDOMINAL
AMPICILLIN~-SENSITIVE

rv , i

BACTERIOLOGIC RESPONSE

ORGANISMS No., ERADICATED NOT ERADICATED
Streptococcus sp, 5 S5 (100%)
E. coli 1 1 (100%)
P, mirabilis 1 1 (100%)
INTRA-ABDOMINAL
AMPICILLIN=-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
S, faecalis 1 1 (100%)
E. coli 9 5 (55.6%) b (44.4%)
M. morganii 1 1 (100%)
E. aerogenes 1 1 (100%)
Klebsiella sp. 1 1 (100%)
K. oxytoca 1 1 (100%)
B, fragilis 6 6 (100%)
B. melaninogenicus 2 2 (100%)
BACTERFEMIA
éﬂg}CILLIN-SENSITIVE BACTERIOLOGIC RESPONSE
;_ORGANISMS No. ERADICATED NOT ERADICATED
Enterococcus 1 1 (100%)
E. coli 3 3 (100%)
BACEREMIA
AMPICILLIN~RESISTANT BACTERIOLOGIC RESPONSE
- - ORGANISMS No. ERADICATED NOT ERADICATED
5. aureus 2 2 (1004)
E. coli 2 2 (100%)
Klebsiella sp. 1 1 (100%)
Y. enterocolitica 1 1 (100%)
GONORRHEA MALES : : - FEMALES -
éﬂg}CILLIN-SENSITIVE BACTERIQLOGIC RESPONSE BACTERIOLOGIC RESPONSE

No,

- - ORGANISMS
N. gonorrhoeae 57 56 (98.24) 1 (L.82) 25 25 (100%)

ERADICATED NOT ERAD No. ERADICATED

GONORRHEA

AMPICILLIN-RESISTANT - BACTERIOLOGIC RESPONSE
- ORGANISMS - - - - No. ERADICATED NOT ERAD
N. gonorrhoeae 1 1 (160%)

EFFICAC1 EVALUATION

CHILDREN: No. of Cases Evaluable - 14

INFECTION - - - o CLINICAL RESPONSE :
UNCOMP".ICATED UTI - - - No, CURE - - - -~ TMPROVE - FALL
Unspecified 6 6 (100%2)

COMPLICATED UTI

Unspecified 4 3 (75%) 1 (25%)
SKIN & SKIN STRUCTURE

Lymphadenitis A 4 (100%)
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UNCOMPLICATED UTI

AMPICILLIN-SENSITIVE

BACTERIOLOGIC RESPONSE

ORGANISMS No. ERADICATED NOT ERADICATED
E. coli 1 1 {100%)
UNCOMPLICATED UTI
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
E. coli 5 S (100%)
COMPLICATED UTI
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE _
ORGANISMS To. ERADICATED NOT_ERADICATED
E. coli 4 3 (75%) 1 (25%)
SKIN & SKIN STRUCTURE
AMPICILLIN-RESISTANT BACTERIOLOGIC RESPONSE
ORGANISMS No. ERADICATED NOT ERADICATED
S. aureus 4 4 (100%)
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SAFETY EVALUATION
7 ADULTS CHILDREN TOTAL

No. of Patients 463 40 503
No, with Local Side Effects 68 (14.7%) 2 (5%) 70 (13.9%)
No. with Systemic Side Effects 29  (6.3%) 1 (2.5%) 30 (62)
LOCAL SIDE EFFECTS
Pain at M injection site 37 (16.5%) -
Abscess at M injection site 1 (0.4%) -
Pain at IV injection site 22 (8%) 2 (5%) 24 (7.6%)
Thrombophlebitis 8 (3%) - 8 (2.5%)
SYSTEMIC SIDE EFFECTS
Nausea 3 (0.6%) 3 (0.6%)
Vomiting 2 (0.4%) 2 (0.4%)
Diarrhea 11 (2.4%) 11 (2.2%)
Glossitis I (0.2%) 1 (0.2%)
Itching 2 (0.4%) 2 (0.4%)
Erythema 1 (0.2%) 1 (0.2%)
Rash 6 (1.3%) 1 (2.5%) 7 (1.4%)
Inguinal and facial rwelling 1 (0.2%) 1 (0.2%)
Chills 1 (0.2%) 1 (0.2%)
Headache 2 (0.42) 2 (0.47%)
Fatigue /Malaise 3 (0.6%) 3 (0.6%)
Vaginal candidiasis 1 (0.2%) 1 (0.2%)
Dysuria 1 (0.2%) 1 (0.2%)
ABNORMAL LABORATORY TESTS ADULTS CHILDREN TOTAL
Decreased Hgb 8 0 8
Decreased Hct 7 0 7
Decreased RB(Cs 1 0 1
Decreased WBCs 1 0 1
Decreased neutrophils 1 1 2
Decreased platelets 2 0 2
Increaced platelets 9 0 9
Increased eosinophils 11 3 14
Increased SGOT 29 3 32
Increased SGPT 15 1 16
Increased alk., phosphatase 9 0 9
Increased bilirubin 2 0 2
Increased GGT 2 0 2
Increased blood urea 3 0 3
Increased creatinine 3 0 3
Conclusions

These open, non-comparative studies were conducted to determine the
efficacy and sﬁfety of sulbactam plus ampicillin in the treatment of
patients with infections caused by pathogenic bacteria susceptible to the

combination treatment regimen,
A total of 504 patients, 464 adults and 40 children, were enrolled in

these studies,
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Evaluation of drug efflcacy was assessed in 253 adults and in 14
chiléren. Evaluation of drug safety was arsessed in 503 patients.

In adult patients, a satisfactory clinical response (cure/improve) was
achleved in 32/33 (97%) patients with uncomplicated UTI, in 13/13 (100%)
with complicated UTI, in 60/63 (95%) with lower respiratory infections,
4/4 (100%) with upper respiratory infections, in 20/20 (100%) with skin
and skin structure infections, 15/15 (100%) with gynecologic infections,
in 10/12 (83%) with intra-abdominal irfections, in 10/10 (100%) with
bacteremia and in 82/83 (98.87) with uncomplicated gonorrhea.

In patients with uncomplicated UTIs, sulbactam/ ampicillin eradicated
11/11 (100%) ampicillin-sensitive organi-ms and 20/23 (87%)
ampicillin-resistant orgenisms; in complicated UTIs eradicated 9/9 (100%)
ampicillin-sensitive organisms and 7/7 (100%) ampicillin-resistant
organisms; in lower respiratory infections eradicated 36/45 (80%)
ampicillin-sensitive organisms and 31/34 (91%) amplcillin-resistant
organisms; in upper respiratory infections eradicated 1/3 (33%) ampicillin
sensitive organisms and 1/1 (100%) ampicillin-resistant organisms; in skin
and skin structure infections eradicated 12/14 (86%) ampicillin-sensitive
organisms and 16/16 (1007) ampicillin-resistant organisms; in gynecologic
infections eradicated 11/12 (92%) ampicillin-sensitive oraganisms and 9/11
(82%) ampicillin-resistant organisms; in intra-abdominal infections
eradicated 7/7 (100%) ampicillin-sensitive and 17/22 (77%)
ampicillin-resistant organisms; in bacteremias eradicated 4/4 (100%)
ampicillin-sensitive and 6/6 (100%) ampicillin-resistant organisms and in
uncomplicated gonorrhea eradicated 81/82 (99%) ampicillin-sensitive and
1/1 (100%) ampicillin-resistant N. gonorrhoeae.

In children, a sztisfactory clinical response was achieved in 6/6 (100%)
patients with uncomplicated UTI, in 3/4 (75%) with complicated UTI and in
474 (100%) with skin and skin structure infections.

In patients with uncomplicated UTI, sulbactam/ampicillin eradicated 1/1
(100%) ampicillin-sensitive E. coli and 5/5 (100%) ampicillin-resistant E.
coli; in complicated UTI eradicated 3/4 (75%) ampicillin-resistant E. coli
and in skin and skin structure infections eradicated 4/4 (100%)
ampicillin-resistant S. aureus.

In adults, local side effects were reported in 68/463 (14.7%2) patients.
These were pain at IV injection site, 22/273 (8%); thrombophlebitis, 8/273
(3%); pain at IM injection site, 37/224 (17%), and abscess at IM injection
site, 1/224 (0.4%).

In children, local side effects (pain at IV injection site) were reported
in 2/40 (5%).

Systemic side effects were reported in 29/463 (6.3%Z) adults and in 1/40
(2.5%) chiidren. Rash and diarrhea were the most commonly reported side
effects.

The most commonly reported abnormal laboratory tests were eosinophilia and
increased liver function test values.
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Overall Su mary of the Efficacy and Safety of Sulbactam/Ampicillin in

Comparative and Non-Comparative Studies

Comparative Non-Comparative
No. of Studies 13 35
DEMOGRAPHIC SUMMARY
‘ ADULTS CHILDREN TOTAL
No. of Patients 1061 91 1152
-
ADULTS CHILDREN
AGE RANGE 13-99 1 - 2 mos., - 2 patlents
3 -11 mos. - 14 patients
1 - 2 yrs. — 35 patlents
3 -10 yrs. - 38 patlents
11 -12 yrs. - 2 patients
SEX
Male - 636
Female — 516
ROUTE OF DRUG ADMINISTRATION
: ADULTS CHILDREN
v 832 91
™ 195 -
IV+ ™ 34 ~
EVALUATION
EFFICACY
ADULTS CHILDREN TOTAL
No. of Cases Evaluable 527 45 572
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RESULTS
ADULTS CHILDREN TOTAL
CLINICAL CLINICAL CLINICAL
RESPONSE RESPONSE RESPONSE
INFECT ION No. CURE/IMP No. CURE/ IMP No. CURE/TMP
UPPER RESPIRATORY 4 4 (100%) 19 19 (1007) 23 23 (100%)
LOWER RESPIRATORY 74 71 (96%) - 74 71 (96%)
SKIN & SKIN STRUCTURE 151 144 (95%) 4 4 (100%) 155 148 (95%)
UNCOMPLICATED UTI 35 34 (97%) 6 6 (100%) 41 40 (98%)
COMPLICATED UTI 13 13 (100%) 4 3 (75%) 17 16 (94%)
INTRA-ABDOMINAL 113 103 (91%) - 113 103 (91%)
GYNECOLOGIC 40 38 (95%) - 40 38 (95%)
GONORRHEA 83 83 (100%) - 83 83 (100%)
BACTEREMIA 10 10 (100%) - 10 10 (100%)
BONE/JOINT 4 4 (100%) 1 1 (100%) S 5 (100%)
MENINGITIS - 11 10 (91%) 11 10 (91%)
ADULTS CHILDREN TOTAL
UPPER RESPIRATORY BACTERIOLOGIC BACTERIOLOGIC BACTERIOLOGIC
AMPICILLIN-SENSITIVE RESPONSE RESPONSE RESPONSE
" ORGANISHS No. ERADICATED No,  ERADICATED No.  ERADICATED
S. epidermidis 1 0 (0%) - - 1 0 (0%)
H. influenzae 1 1 (100%) 13 13 (100%) 14 14 (100%)
E., cold 1 0 (0%) - - 1 0 (0%)

ORGANISMS No. ERADICATED No, ERADICATED No, ERADICATED
H. influenzae - - 6 6 (100%) 6 6 (100%)
K. pneumoniae 1 1 (100%) - - 1 1 (100%)
LOWER RESPIRATORY
AMPICILLIN-SENSITIVE

ORGANISMS No. ERADICATED No. ERADICATED No. ERADICATED
S. aureus 3 3 (1007%) -

Streptoccus sp. 2 2 (100%) -
S. pyogenes 1 1 (100%) -
S. pneumoniae 14 14 (100%) -
H, influenzae 17 14 (82%) -
Haemophilus sp, 2 2 (100%) -
H, parainfluenzae 7 3 (43%) -
B, catarrhalis 6 6 (100%) -
E. colil 3 1 (33%) -
P. mirabilis 1 0 (0%) -
Peptostreptococcus sp. 1 1 (100%) -
F. nucleatum 1 1 {(100%) -
Bacteroides sp, 2 2 (100%) -
uHlIIllIlIlHl.lIn---n-----ul----ﬁ
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ADULTS CHILDREN
LOWER RESPIRATORY BACTERIOLOGIC BACTERIOLOGIC
AMPICILLIN-RESISTANT RESPONSE RESPONSE

ORGANISMS No, ERADICATED No. LRADICATED

S. aureus 8 7 (88%) =
H. influenzae 7 7 (100%) -
H. parainfluenzae 3 3 (100%) -
B. catarrhalis ) 12 (100%) -
E. coli 3 3 (100%) -
M. morganii 1 0 (O%) -
A. calcoaceticus 1 1 (100%) -
A. anitratus 1 1 (100%) -
Klebsiella sp. 2 1 (50%) -
¥. pneumoniae 2 1 (50%) -
K. oxytoca 1 1 (100%) ~

ADULTS CHILDREN
SKIN & SKIN STRUCTURE BACTERIQLOGIC BACTERIOLOGIC
AMPICILLIN-SENSITIVE RESPONSE RESPONSE

ORGANTISMS No. ERADICATED No. ERADICATED

Coagulase neg. staph. 4 4 (100%) -
S, aureus 13 13 (100%) -
S. epldermidis 4 2 (50%) -
Streptococcus sp. 10 g (907%) -
S. pyogenes 30 3C (100%) -
Group B strep. 2 2 (100%) -
$. milleri 1 1 (100%) -
S. sanguis 1 1 (100%) -
S. faecalis 7 6 (86%) -
Enterococci 4 4 (100%) -
Group D strep 7 7 (100%) -
Corynebacterium sp. 1 0 (0%) -
Bacillus sp. 2 2 (100%) -
H. parainfluenzae 1 1 (100%) -
E. coltl 14 12 (86%) -
P. mirabilis 14 13 (93%) -
E. cloacae 3 3 (100%) -
K. pneumoniae 1 1 (100%) -
Citrobacter sp. 2 2 (100%) -
A. calcoaceticus 2 2 (100%) -
Salmonella type B 1 1 (100%) -
Peptococcus 8p. 3 3 (100%) -
Peptostreptoccus sp. 2 2 (100%) -
Propionibacterium sp. 1 1 (100%) -
Bacteroides sp. 2 2 (100%) -
B. fragilis 1 1 (100%) -
B. melaninogenicus 1 1 (1007) -
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SKIN & SKIN STRUCTURE T

AMPICILLIN-RESISTANT
ORGANISHS

Coagulase neg. staph,

S~
Staphyloccus sp. 2
7

S. aureus 6
S. epidermidis 4
S. liquefaciens 1
E. coli 6
P. mirabilis 4
P. wvulgaris 2
Providencia sp. 2
M. morganii 4
Enterobacter sp. 2
E. coloacae 4
Acinetobacter ap. 1
A. calcoaceticus 6
Achromobacter sp. 1
Klebsiella sp. 1
K. pneumoniae 5
K. ozaenae 2
C. diversus 1
C. freundii 1
Flavobacterium sp. 1
. marcescens 1
» aeruginosa 4
. hydrophilia 1
perfringens 1
melaninogenicus 1
fragilis 6

WO dwn

CHILDREN TOTAL

~LOGIC

USE

BACTERIOLOGIC
RESPONSE

BACTERIOLOGIC
RESPONSE

~xADTCATED

No.

ERADICATED No. ERADICATED

1
2
61

4
1
5
3
2
1
4
2
4
1
6
1
1
4
2
1
1
1
1
1
1
1
1
6

(502)
(100%)
(91%)

(100%)
(100%)
(83%)

(75%)

(100%)
(50%)

(100%)
(100%)
(100%)
(100%)
(100%)
(100%)
(100%)
(80%)

(100%)
(100%)
(1002
(100%)
(100%)
(25%)

(100%2)
(1007)
(100%)
(100%)

—

4

4 71 65 (92%)
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ADULTS CHILDREN TOTAL
URINARY TRACT BACTERIOLOGIC BACTERIOLOGIC BACTERIOLOGIC
AMPICILLIN~-SENSITIVE RESPONSE RESPONSE RESPONSE
ORGANISMS No. ERADICATED No. ERADICATED No. ERADICATED
S, faecalls 1 1 (100%) -
Enterococcus 1 1 (100%) -
E. coli 14 14 (100%) 1 1 (100%) 15 15 (100%)
P. mirabilis 1 1 (100%) -
E. loacae 1 1 (1007) -
E. hafniae 1 1 (100%) -
Klebsiella sp. 1 1 (100%) -
P, maltophilia 1 1 (100%) -
URINARY TRACT
AMPICILLIN-RESISTANT
ORGANISMS No. ERADICATED No. ERADICATED No. ERADICATED
E. coldi 19 15 (79%) 9 8 (89%) 28 23 (82%)
P. mirabilis 5 5 (100%) -
P. stuartii 1 1 (100%) -
E. cloacae 1 1 (100%; -
K. pneumoniae 3 3 (100%) -
K. oxytoca 2 2 (100%) -

B
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ADULTS CHILDREN

INTRA-ABDOMINAL BACTERIOLOGIC
AMPICILLIN-SENSITIVE RESPONSE

ORGANISMS No. ERADICATED No.
S. epidermidis 1 1 (100%) -
Streptococcus sp. 13 12 (92%) -
S. viridans 9 9 (100%) -
S. pyogenes 1 1 (1007} -
Group D strep. 2 2 (1007 -
S. faecalis 3 3 (109%) -
Enterococcus 1 1 (100%) -
E. coli 39 37 (95%) -
P. mirabilis 2 2 (100%) -
C. freundit yi 2 (100%) -
Erterobacter sp. 1 1 (100%) -
Kiebsiella sgp. 1 0 (0%) -
K. oxytoca 1 1 (100%) -
C. perfringens 1 1 (100%) -
Bifidobacterium sp. 1 1 (100%) -
Eubacterium sp. 4 4 (100%) -
Propionibacterium sp. 2 2 (100%) -
P. magnus 3 3 (100%) -
Peptococcus sp. 1 1 (100%) -
Peptostreptococcus sp. 1 (100%) -
Lactobacillus sp. 4 4 (100%) -
Fusobacterfum s-, 1 1 (100%) -
F. nucleatum 2 2 (100%) -
Bacteroides sp. 5 5 (100%) -
B. fragilis 10 10 (100%) -
B. distasonis 4 4 (100%) -
B. melaninogenicus 1 1 (100%) -
B. ruminicola 1 0 (0%) -
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ADULTS CHILDREN
INTRA-ABDOMINAL BACTERIOLOGIC
AMPICILLIN-RESISTANT RESPONSE
ORGANISMS No. ERADICATED No.
: S. aureus 1 1 (100%) -
. S. epldermidis 2 2 (100%) -
S. faecalis 1 1 (100%) -
E. coli 52 46 (88%) -
P Enterobacter sp. 2 2 (100%) -
E. aerogenes 2 2 (100%) -~
. E. cloacae 3 3 (100%) -
' Klebsiella sp. 4 2 (50%) -
n K. pneumoniae 5 5 (100%) -
K. oxytoca 4 4 (100%) -
r M. morganii 1 1 (100%) -
Eubacterium sp. 1 1 (100%2) -
Citrobacter sp. 1 1 (100%) -
C. freundii 3 3 (100%) -
A, faecalis 1 1 (100%) -
Aeromonas sp. 1 1 (100%) -
P. aeruginosa 13 13 (100%) -
Clostridium sp. 1 1 (100%) -
Bacteroildes sp. 19 19 (100%) -
B. fragilis 39 38 (97%4) -
, B. distasonis 11 11 (100%) -
| B. corrodens 1 1 (100% -
B. melaninogenicus 2 2 (10072) -
— na
I A Y AR DT AL 1-_(
|
|
’ - _ - - o



NDA 50-608

Page (155)
ADULTS
GYNECOLOGIC ~ BACTERIOLOGIC
AMPICILLIN-SENSITIVE RESPONSE
ORGANISMS No. ERADICATED
Streptococcus sp, 1 1 (100%)
S. viridans 1 1 (100%)
S. pyogenes 1 1 (100%)
Group B strep, 6 6 (100%)
Enterococei 3 3 (100%)
Diphtheroids 1 1 (100%)
E. coll 10 9 (90%)
P, mirabilis 1 1 (100%)
N. gonorrhoeae 4 4 (100%)
G. vaginalis 8 8 (100%3
Peptococcus sp. 1 1 (100%)
Peptostreptococcus 3 3 (100%)
Bacteroides sp. 1 1 (100%)
ADULTS
GYNECOLOGIC BACTERIOLOGIC
AMPICILLIN-RESISTANT RESPONSE
ORGANISMS No. ERADICATED
Gamma strep, 1 1 (100%)
S. viridans 1 1 (100%)
S. epicdermidis 1 1 (100%)
E. coli 8 7 (88%)
K. oxytoca 3 2 (67%)
N. gonorrhoeae 2 2 (100%)
Peptococcus sp, 1 1 (1007%)
Bacteroides sp. 1 1 (100%)
Bacteroides fragilis 6 6 (100%)
ADULTS
GONORRHEA BACTERIOLOGIC
AMPICILLIN~SENSITIVE RESPONSE
ORGANISMS No. ERADICATED
N. gonorrhoeae 82 81 (99%)
GONORRHEA
AMPICILLIN-RESISTANT
ORGANISMS No, ERADICATED
N. gonorrhoeae 1 1 (100%)
BACTEREMIA
AMPICILLIN-SENSIIIVE
ORGANISMS No. ERADICATED
Enterococcus 1 1 (100%)
E. coli 3 3 (100%)
BACTEREMIA
AMPICILLIN-RESISTANT
LRGANISMS No. ERADICATED
S. aureus 2 2 (1007)
E. coli 2 2 (100%)
Klebsiella sp. 1 1 (100%)
Y. enterocolitica 1 1 (100%)
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ADULTS CHILDREN

BONE/.JOINT BACTERIOLOGIC BACTERIQLOGIC
AMPICILLIN-SENSITIVE RESPONSE RESPONSE

ORGANISMS No, Eradicaggg No. Eradicated
S. faecalis 1 1 (100%)
H. influenzae 1 1 (100%)
BONE/JOINT
AMPICILLIN-RESIGSTANT

ORGANISMS No. Eradicated No. Eradicated
S. aureus 3 2 (67%)
S. epidermidis 1 1 (100%)
MENINGITIS
AMPICILLIN-SENSITIVE

ORGANISMS No. Eradicated No. Eradicated
S, pneumoniae 2 2 (1637)
H. influenzae 6 6 (100%)
Nelsseria sp. 1 1 (100%)
MENINGITIS
AMPICILLIN-RESISTANT

ORGANISMS No. Eradicated No. Eradicated
H. influenzae 2 2 (100%)
SAFETY

ADULTS CHILDREN TOTAL

No., of Patients 1060 91 1151
No. with LOCAL
SIDE EFFECTS 87 (8.2%) 3 (3.3%) 90 (7.8%)
No. with SYSTEMIC
SIDE EFFECTS 65 (€.17%) 2 (2.2%) 67 (5.8%)
LOCAL SIDE EFFECTS
Pain IV injection site 27/866 (3.1%) 3/91 (3.3%) 30/957 (3.1%)
Thrombophlebitis 23/866 (2.7%)
Pain IM injections site 37/229 (16.2%)
Abscess at IM site 1/229 (0.4%)
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SYSTEMIC SIDE EFFECTS ADULTS CHILDREN TOTAL
Itching 6 (0.67%)
Rash 13 (1.2%) 1 (1.1%) 14 (1.27)
Erythema 1 (0.1%)
Headache 2 (0.2%)
Flatulence 1 (6G.1%)
f Abdominal distension 1 (0.1%)
: Nausea 5 (0.5%)
Vomiting 4 (0.4%)
P Diarrhea 30 (2.8%)
Glossitis 1 (0.17%)
Oral candidiasis 1 (0.1%)
¥ Vaginal candidiasis 2 (0.27)
Yeast infection 1 (0.1%)
' Urine retention 1 (0.1%)
Dysuria 1 (0.1%)
’ Edema 1 (0.1%)
Inguinal and facial swelling 1 (0.1%)
Chills 1 (0.1%)
Chest pain 2 (0.2%)
Tightness in throat
and substernal pain 1 (0.1%)
Fatigue/malaise 3 (0.3%)
Epistaxis 1 (0.1%)
Bleeding from oral
and rectal mucosa
; and venlpuncture site 1 (1.1%) 1 (0.1%)
DR A
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ABNORMAL LABORATORY TESTS

No. ABNORMAL/No. DETERMINED

Decreased Hgb 40/1071 (2.7%)
Decreased Hct 3771047 (3.5%)
Decreased RBCs 18/978 (1.8%)
Decreased WBCs 2/1071 (0.2%)
Decreased neutrophils 5/854 (0.6%)
Decreased lymvwhocytes 8/860 (0.9%)
Increased lymphocytes 2/860 (0.2%)
Increased monocytes 11/857 (1.3%)
Increased basophils 5/833 (0.6%)
Increased eosinophlls 51/851 (5.9%)
Increased platelets 21/721 (2.9%)
Decreased platelets 3/721 (0.4%)
Decreased serum albumin 2/150 {5.3%)
Decreas.d total protelns 4/150 (2.7%)
Increased SGOT 102/1004 (10.2%)
Increased SGPT 84/804 (10.4%)
Increased alk. phosphatase 49/1020  (4.8%)
Increased LDH 40/258  (15.5%)
Increased bilirubin 7/975 (0.7%)
Increased GGT 4175 (5.3%)
Increased BUN 3/510 (0.6%)
Increased creatinine 471024 (0.4%)
Increased uric acid 2/157 (1.3%)
Hyaline casts in urine 2/731 (0.5%)
RBCs in urine 44731 (0. 5%)
Increased blood urea 3/391 (0.8%)
Deaths

A total of 39 deaths occurred ammong the patients treated wi h
sulbactam/ampicillin.

None of the deaths was considered to be drug related.
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Overall Conclusioens

Results obtained in clinical studies conducted by well qualified
investigators demonstrate that Unasyn (sulbactam/ampicillin) is safe and
effective in the treatment of infections caused by susceptible strains of
the designated organisms In the conditions listed below:

1- Lower Respiratory Infections caused by beta-lactamase producing
strains of Staphylococcus aureus*, Branhamella catarrhalis and
Haemophlilus influenzae*,

2—- Skin and Skin Structure Infections ceause by bets-lactamase producing
strains of Staphylococcus aureus, Eschericiiia coli*, Proteus
species*, Enterobacter species*, Acinetobacter calcoaceticus¥,
Klebsiella species* (including XK. pneumoniae*), and Bacteroides
species* (including B, fragilis¥*),

3- Urinary Tract Infections (complicated and uncomplicated) caused by
beta~lactamase producing strains of Escherichia coli, Proteus
mirabilis* and Klebsiella species* ( including X. pneumoniae*)}.

4- Intra-Abdominal Infections caused by beta-lactamase producing strains
of Escherichia coli, Enterobacter spacies*, Klebsiella speciles
(including K. pneumoniae*) and Bacteroides species (including B.

fragilis).

5~ Gynecologic Infections caused by beta-—-luctamase producing strains of
Escherichia coli* and Bacteroildes* species (including B. fragilis*).

The data are not adequated to support the efflicacv of Unasyn
(sulbactam/ampicillin) in the treatment of bacterial septicemia, upper
repiratory, bone and joint, and central nervous system infections.

The data are considered also inadequate to support the use of Unasyn in
children.

* Efficacy for this organism in this organ system was demonstrated in
less than 10 infections.

Review of Package Insert

The proposed package insert requires extensive revisions; therefore, its
evaluation will be deferred until a meeting with other team reviewers and
Pfizer's representatives is held in the near future.

Recormendations

Based on the data contalned in Antibiotic Form 5 50-608, it 1is recommended
that Unasyn (sulbactam/ampicillin) be approved for the indications listed
under Overall Conclusions.
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PEVIEW AND EVALUATIN 3F PHARVACILOGY % iNXICHNGY DATA

Faorm 5 - 5N-608 (Criginal Submissinn, dated 4/18/857)

Date Review Completed: 9/5/85

Sponsnr: Pfizer fentral Research, Groton, Conn,

hrug: Trade dane: HNASYHR

Grneric tame: Sulbactam Sodinm/Amniciliin Sndium (ratio of 1:2)

Code Hame: CP-45,899-2 (sulbactam Na)
CP-45,899 (sulbactam as free acid; equiv. to 71.4% Na salt)

Cateqorv: Antibiotic/Beta-Lactamase Inhibitor Combination

Dosage Form: Parenteral; vials conntaining sulbactam + ampicillin
combination (1:2)

Sulbactam Ampicillin
000 mq  + 2000 mq
500 mg + 1000 mq
250 mq + 00 mq
125 mg + 250 ng

The druqg is to be supplied as sterile pouder, tn be reconstituted with
specified volume of diluent, '

Propnsed Dnse

Adults: 1.5 tn 3.0 q, q 6 h; total dose not to exceed 4 q/day (equiv, tn
80 mpk of the combination in a 50 kg patient)

Children/infants/neonatas: 150 mg/day
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Chemical

Names Sulbactam

1.

1. 4-Thia-l-azabicyclo[3.2.0]heptane-2—carboxylic acid,
3,3-dimethyl-7-oxo-, 4,4-dioxide, sodium salt, (2S5,cis)-

2. Sodium (25,5R)-3,3-dimethy1—7-oxo-&-thia-l-azabicyclo[3.2.0]
heptane-2~carboxylate &4 ,4-dioxide.

Ampicillin

4~Thia-l-azabicyclo{3.2.0]heptane-2-carboxylic acid, 6-[(amino-
phenylacetyl)aminc}-3,3-dimechyl-7 -oxo—, monosodium salt, (25-[2a,
5a, 6B(S)*]]-

Monosodium (2S,5R,6R)=6-[(R)~2-amino-2-phenylacetawido]~3,3-
dimethyl-7-oxo-4-thia-l-azabicyclo[3.2.0]heptane-2~carboxylate.

Sodium (6R)=6-(a —phenyl-D-glyclamino)penicillinate
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Acute Toxicity

Sulbectom Bodimy (Cr-43,899-2)

Page 3

Acwts Tumicity

Protocel #

Purat fon Spectiesn

Rowte Bose Lavelet Pindinge
wi/kg/dny
17-12%-0% Acote~slngle rats orsl tebe » glag Tete and sice - mo scrtality iy srel rewte; <on-
dose w‘o 10 molee/ 1.7, 3.4 glig etdevahle thiret and w1ld dlarrhas teogavdlisee of
: level /route foute
atce oral tude Y0 g/ng alce - stoxie, decressed respiretion, depreceliong
10/0un/level manivwes sortality in aeles by 1.v. edutulotration
fn 40 epconds
10 awles/Jovel 1.+, 3.004 g/ng
h.o”l
¥71-22%-20 Acwte=nfingle rate s.c. 1000, 2500 LDSO’ 000 up/he
dose aronatal Ap0ON
9-10 males/level
3000 ag/kg ~ deathe in 2/9 tn 7-0 days post
partum; depressl v, wealiness, fotlure to mwerse,
hypathernlia
290 ag/kg - slight depression
Tovs :-E.‘ ~ asysptosatie °
03-72%-21 Acute-single esice f.v. 82%/12%0 L0, Males 1230/2500 - 1373/2730 ug/kg
Selbecton doe Yeen/leeel to 1875/3750  Femalew >1250/2%00 ug/hg 19lbacton/
Sod. :Aap. owpictilinm actliviry.
Sod. 1:2 .
1873/3730 = 375 desthe, 1/1 to } sinetes aftar
dosing - clonic conveleiom.
rate t.v. 62571250 wa Males «a 1875/3750 ug/ig
S/nenflevel to 1871373730  FPeaslen >1073/3130 ug/kg
Acete deattn following clonlc convulcions.
83-22%-2 Atwte-single rebbits t.v. 1 ut Mildly teriteting.
Selbocton/ dore veniuy w/lr T "
Anpletllin frritation

123/250 wg/at

* Doses expressed as

‘roe acid

Subacute/Chronic Toxicity

Intravenous Injection

1.

Five-day (4-dose) IV Range Finding Studv in Dog, with CP-2 Alone and in

Combination with K Peniciliin G:

Material Tested:

Animals: 1/sex/dose, Beagles

Groups:

“‘ Nose (mpk)
Cp-2 1000

. 800
"/ Penicillin G 2007200

Controls

Sterile Saline

[Rpt. Wn. 77-335-08)
CP-2 and PfizerpenR (Penicillin G)

Conc'n. Volume (ml/kq)
250 4.0

250 3.2

240/147 1.1/1.42

0.9% MaC1 4.C

e e m 4 _
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A1l doses wera iniected IV 0 3-5 m1/min, via the coephalic vein, Nons were
dised ance dailv for 4 consec. davs.

Results: tHo mortalitv. Adverse clinical reactions to IV bolus injections
manifastation of K* contents in K penicillin G ‘vere observed in the
combo treated gn, and were a functinon of its rate of admin,

Clinical Pathology: GElevations in SGNT & SGPT abserved in the combo gn
were constdered to be related to nenicillin G admin, since nno alterations
in these enzymes nocurred in either the LD or HD sulbactam (alone) aps.

Patholoay: Gross & histopath, revealed no drug-related alterations,
nxcopt reaction at the injection site,

" Dne-manth IV Studv in Dngs with CP-2 Alane ar in Combination wi&h

Penicillin G: TRpt. Wa, 77-7225-701

Material Tested: CP-2; bhuffered Pfizerpen®: Polycillin-nR

Anirals: 6/sex/dosn, Reagles

ireatment (roups

Dose (mpk/day) Conc'n (mg/m) Volune(ml /kg)
CP-7 8500 250 3.2
" 400 250 1.6
‘! 200 260 0.8
"+ Peniciliin G 200/200 200/200 1.0
"+ Ampicillin 2007200 200/206 1.0
Saline Contrnls 1.0

A1l dogs were dosed once daily for 35 consac. days. The infusion rate was
approx. 4 ml/min {sulbactan) & 2 ml/min (druyg combn),

Results: 0n~ F dog from the penicillin G combo gqp died on dav 35; death
was ascribed to dosing - both to K content and rapid de)ivery.

Clinical Signs: Dose-related snft stanls, emasis in the senicillin G
combn qp, Vital sians, EKGs & indirect systnlic BP showed only normal
variation, Mo drug-induced ocular lesions wore reported.

Body Wts: Individual hody wi Tosses ynre s51ight (1.0-2.4%),

Clin. Patholngy: Stat. sig. elavation of alk. phos. (ALP) in HD & MD M
and 1n M) F, Elevation of SGNT & SGPT were nnted, Elevation in SGPT
occurred in HD M on day 15 and in MD F on day 19, These were dose and
time-related. No clevatinns at the L in eithor sulbactam or
sttlbactam/ampiciliin coabo gp on day 29. Although there were also
increases in prothrompin times in Arug-treated gns compared to controls,
all individual values were considered within normal limits (except 1 HD M),

Urinalvsis: MNegative for all dogs.

I |
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Gross & Histopathology
- Injection site reactions were nild tn moderate,

- Dose-~related hepatocellular “glycogenosis” was observed in all
drug-treated dogs. The lesion, dofined as “increased qlycagen starage"
in hepatocytes was characterized by redistribution of cellular glyconqgnn
into dense packets located neripherally in the hepatocvtes. "The
compartmentalization of hepatic intracellular glycogen cnnstitutes a
storage nattern that deviates from tite normal diffuse intracellular

storage of hepatic glvcogen."”

In further discnssion of this Yesion, the Following is stated: "Tha
only histologic indication of an adverse effect of this glvcogenosis
was widely scattared necrosis of individual hepatocytes in one {1/3)
(P-45,899-2 high dose level male dog (Animal No. 731854). This dog
alsn demonstrated the largest increase in SGPT (Y01 mU/m1), SGNT (74
mu/ml) and prothrombin times. "

“The nature of the PAS positive depnsits within the hepatocytes was
investigated by enzyme histochemical techniques. The deposits appear
to be glycogen which is abnormal in its histochemical marphology and
its decreased susceptibility to enzyme digestion,  The depnsits are
completely digested by malt diastase treatment. "

17-Day IV Infusion & Uithdrawal Study of Sulbactam Na in Beagle Nogs:
Rpt. Wo. 78-725-T3]

Nbjective: To determine reversibility of hepatic qlycogenosis observad in
the previous 1-moath IV dog study.

Animals: Tntal of 8 Bragies (7-7.5 months old): 6 in expt 1; 2 in exnt ?

Groups

D Dose No. of dogs

Cp-? B0t mpk M +3F 1Biopsy on day 16)
Saline Controls 0 ™+ 1F

Experimental Plan: Dogs were given IV infusion at approx. 4 ml/min,, nnce
daily for 17 consec. days. Two drug-treatad M were killed on day 19 after
48-hr fast. The remaining 1 M & 3 F were killed on day 113/114 after
24-hr rast,

Rrsults

Clinical Observations: o mortality

Clin. Pathology: Serum chenm,, hematology & urinalysis were nerformed
twica on all dogs (once pretreatment: again on day 15), Dngs in thn
reversibility segment were bled weeklv to monitor ALP, SGPT & SGNT.
Hematologv, urinalysis, ALP, SGPT & SGNT were determined prior to
necropsy. On day 15, ALP was elevated in 6/6, SGPT in 4/6 & SGOT in 576
drug-treated dogs, but none in controls,
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shagit increases in protirombin times (bt remaining within normal limits)
on day 15 in 5/6 sulbactari-treated dnas.  Prothrombin times returned to
baseline values in 411 ‘oqgs in the reversihility segment,

Serum ALP, SGPT & SUOT wore deternined at weekly intervals after drug
withdrawal, The tine elapsed to return to normalcy was as follows: Sernm
ALP in 6-/ wks; SGNT in 1-6 wks: SGPT renitiring 1-7 weeks to return to
acceptable levels. The variability of SGOT & SGPT was further avidenced
by the fact that 1/4 Adoqs in the reversibility segmant manifested no
elevation in these parameters on day 15 (as a direct result of drug
treatment) but did show SGPT elevations batween davs 31 & 59 after liver
binpsies perforned during this time. Liver biepsy per se did not produce
nlevation in serun transaminases ar alk. phos. T

Urinalysis: tnremarkable

Liver Biopsy: All dags (treated & controls) on Day 16 of dosing., Two
treated & one control dog also on days 24, 26 & 102. Liver biopsy
materials on days 16, 24 & 26 from control and Arug-treated dogs were
examined microscopically; there was an apparent hepatocellular
glycogenosis in drug-treated doqs (PAS staining). The investigators
described the hepatic lesion as follows: “This apparent henatocellular
glycagennsis appears to be comprised of 3 redistribution of cellular
glycogen tn a position near the cell mombrane at the canalicular and
sinusoidal margins of the hepatocyte causing a parentheses-1ike anpearance
around the centrally located aucleus. This compartmentalization of the
hapatic intracellular glycnger intn dense packets located peripherally
near the cell memhrane constitutes an unusual stuorage pattern that
deviates from nornmal. The glvcoaennsis anpears eaually distributad with
no area of the hepatic lobule being more predominantly affected than the
another, Ho other nenatecellular alterations were semen. "

The liver from 2/3 drug-treated M necropsied on day 19 revealed the
continued presence of the apparent hepatacellular glycogennsis pravionslv
diagnosed on day 16, However, the magnitude of the glycogennsis on day 10
appeared substantially reduced (approx 503) in these dogs as compared to
biopsics taken from the same animals 3 days earlier,

n days 113/114 the remaining dnqs (1M & 3F drig-treated; 1M & 1F
controls) on the reversibility regment were necropsied. MNore of the
drug-treated dogs showed any evidence of henatocellular glycogennsis. Nn
other hapatncellular alterations werc observed.

Conclusive microscopic evidence for the reversal of the hepatic lesion was
thus obtained in 1 drug-treated ¥ (Rpt. Ho. 70204) by biopsy (on day 102),
85 days after the last dose, and in tie remaining drug-treated dogs at
necropsy (days 113/114), 96/97 days after their last dose of the drug,

[he hepatic Tesians in all dogs are tabulated below:

e e W
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Reversibility of Bepatic Glycogenoris
(Drug Withdrawn on Day 17)

Necropsy &/ Dose Dav 16 Day 19 Day 2{ .6 Day 102 Day 113, 114
Acimal ¥ wmg/kg/day Biopsy  Necropsy Biopey Biopsy Necropsy

A27806/7-32001- M 800 . a* n N

A27807/7-32009-M 800 - +% N N

426816/7-31998- oo . . . -
28656/7~02038-F 800 + + N -

428858/7-02029~F  sgoo + . N -

428818/7-02060- F 800 . . - -

A26817/7-32010 - M) 0 - - - -

A28857/7-02050 F 0 - - . ~

* Hepatic glycogenosis

= Rormal hepatic glycogen

N Biopsy not taken

*Necropsied on day 19 after 48 hour fast and two cays after drug withdrawal.

Discussion of Results: The investigators stated:

Hiiver biopsy sfter the léth dose confirm?d the presencr of an 1ntr§:ei{uln:
redistribution of hepatic glycogen identical to that oaser;ed g;tzzsglog
in the dog after one month of drug trearment (protocol num e;/s e 89§-2
On day 15, ALP was elevated in 6/6, SGPT in 4/6 agd $GOT in :herefare'
trested dcgs but not in controls. A causal Telationship 1s herefore
implied betw:en the presence of the hepatocellular glycogen;s;s  eidely
e.evations of these enzymes. Since there was Bo evidence ob b;ca‘ videly
scattered hepatitc necrosis, transaminase elevutl?us are prg ‘vey pigh
of altered membrane permesbility brought gbout either b{)t edjozyby &
serum levels of drug achieved (v2200 ug/mi or v§.4 uM/ml) an
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cztraceilular redistridbution of hepstic glvcougen to a peripheral position
neer the cell membrane. ALP elevations are probably hepatic in origin
since there was & concomitant increase in serwn transaminase levels.
Since ALP i5 & microsomal membranme-bound enzyme which is incapable of
"lesking" during altered hepatocellular permegbility, increased serum
levels are probably related to incressed intracanalicular hydrostatic
pressure, 8 factor known to induce alkaline phosphatase production and
seTun release by a yet unknown mechanmism (1).

Although the reversibility cf the serum 2nzyme elevations may have been
complicated somewhat by surgical procedures, ALP seems to exhibit the

most consistent patterp, requiring 6 to 7 weeks to return to normal levels.
Transaminase elevations and their reversibility appesr more variable;

some dogs demonstrated mo elevations on day 15, others with elevations
Teturned to normal after only 1 week; still others did not return to Dormal
until 6 to 7 weeks had elapsed since the last dose of drug. Since the
duration of serum transazminase elevatior is dependent upon its persistent
leakage from bepatocytes, very high serum levels of CP-45,899-2 would not
seen to be the gole ceuse ¢of apparent membrane permeability alterations.
Bovever, if the redistridution of intracellular hepatic glycogen is respons-
ible for ALP elevations through increases in intracanalicular hydrostatic
pressure, the conmsistency with which this paremeter returms to baseline
values may reflect, to some degree, reversibility of the hepatic lesion.

The reduction in the maznitude of the hepatic glycogenosis ohserved ia

the two male dogs nmecropsied on day 19 after a 48 hour fast vas probably
produced by the removal of residual normal glycogen that is still present
in the dog after only an overnight fast and does hot indicate rapid rever~
8ibility of the bepatic lesion. Conclusive evidence for the reversibility
of the lesion was obtained on day 102 (85 deys after the -last dose of

drug) where biopsies revealed that the liver of one female dog (702040) was
essentially normal and the iiver of the other doz (731998, male) had only

a4 mild bepatic glycogenosis. At necropsy, (96-97 days after the last dose
of drug) all livers of the remaining dogs had returned to mormal.M

Conclusions

CP-2 at 800 mpk/day for 17 consec. days was very well tolerated. The drug
did induce a reversible hepatocellular glycogenosis (PAS +) comprised of a
redistribution of intracellular glycogan into dense packets located
peripherally in the hepatocytes. Associated enzyme elevations nf alk.
phos., SGOT & SGPT were also reversible. No other hepatic lesions.

The investigators conclude, "The compartmentalization of hepatic
intracellular glycogen is an unusual finding and constitutes a storage
nattern that deviates from the normal diffuse intrahepatocellular storage
of glycogen. However, the lesion is fully reversible and the mechanism by
which it occurs is currently under investigation," )

seven-day IV & Oral Range Findirg Studv in Male Rate: [Rpt. No. 77-225-1n2]

Material Tested: Cp-7
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ﬁnj@gliz SO rats from Charlec Rivery M oaly: & rats/gp

Dosage Levels: CP-2 0 800, 600 & 4nn "k /day orally and 0 600 & 400 mnk
IV for 7 Coarsec. days .

Hesults: Mo clinical 51gns 6F compound-indnced toxicity were reported.
Gross % histopathology of major organs reportedly showed no alterations.

Dne-month IV Stuay in tats with P-2 Singly & in Combo with Ampicillin:
Pt Wo. 7727752037

Matorial Tested: CP-2 alonn or in combo With ampiciliin Ma

Animals: SO (CR) rats; total of %0 M+ R0 F

Groups: Dose (mpk/day)

T CP-45, 8997 PolyciTTin-H
A /O(IVY — N —
j 200 {IV) {
D 200 (IV) + 2600 (1Iv)
E 200 (1V) + 200 (oral)
(. Contrals (saline) f)

Rats were dosed once daily for 36 days.

Results: Two rats died; 1 HD F on 11y 6 of accidental asphyxiation and
one combo (Gp. N) 1l was sac'd due to severe malocglusion (testh?) causing
mainutrition. Occasional soft ston] & diarrhea occurred in the HD & LD
gps during the firgt week., Jacreases in fond intake andg slowing in rate
of body wt gain were observed initially in treated gps, but on terminatinn
the differencas were smaller,

Ophthalmic Exam: Performed sing a hand-hald direct ophthalmoscope; done
at pre-test and on day 36. No drug-induced ncular changes vere noted.

Clin, Chem.: Stat, sigq. increases in SGNT & LDH on day 37 in all M drug
gps and SGOT in F gps receiving CP-2 1V & ampicillin PO (Go. E).
Hematology and urinalysis were unremarkahble,

Pathnlogy: “There were no gross or histopathoTogic lesions that could bo
attributed to tha administration of CP-2 alone or in combination with
ampicillin."

Hote: o mention of glycogenosis either in the tables or in the text,
Marginal increases (stat. sig) in rel. liver WL were observed in all M
treated groups,

One-month 1V Study in Rats with CP-2 Alane or in Combo with Penicillin G:
LRpt . o, 17-2725-TT]

Material Tested: €p-2 (1a nenicillinate sulfone)

e v
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ﬁﬂiﬂilit S0 {CR) rats: 10/sex/gn

Groups & Treatment

Cp-2 300 mplc in terms of CP
[H 400 1] th 13 1] 1]
"/Pen. 4 200/100

Controls 0 {Saline)

Rats were injected [V once daily for 30 consec. cays.,

Results:  Two rats from the combo qp died (1 M an day 7 of suffocation:
I F after dnsing, showing convulsions and bleeding from the mouth).

Injection site trauma (6 (D & 2 LD) necessitated infrequent SC injection
of CP-2 alone in 6/40 rats (see Table I of report), However, inj. site
tratma in the combo qraup (20/20) required SC admin, much more frequently,

[Note: The cause of this discrenancy anong groups has not been explained
in the report.

Minor changes occurred in hody wt gain. The primary effect of the drug
vas a dose-dependent increase in PAS-staining characteristics of liver
sactions - the so called "glycogennsis" - alteration of cellular glvenqen
distribution suggestive of increasod glycogen storage. This was dose- &
sex-related, In F, the rosponse as stight at the MU and ahsent at the LD
in the combo gp with penicillin G. M showed a slight effect in the combo
gn. increased abs. & rel. liver wts occurred in the HD M & F and the M) M,

Clin, Chem: Elevated serum X values were not consistent between M & F and
Tacked dose-response relationship.  SGPT values had decreased in 4 & F at
the HD. Urinalyses were reportedly unremarkable.

Injection site reactions were witnin the range of tissue alteratinns with
the dosing procedures,

Subcutaneous Route

7.

One-montn “C Study in Beagle Dogs with CP-2 Followed by Drug dithdrawal
tor Reversibilitv: [Rpt. Wo. 78-205.T7T

Material Tested: C(Cp-?

Animals: Beagles; total of 91 + 9 iy 3/sex/gn

Methods: CP-2 at doses eqiv. to CP free acid 0, 100 & 200 mpk b.i.d.
(total daily dnse: 200 4 400 mpk/day) was injacted SC for 35 consec. days.

At the end of 35 days, 3/sex LD, 1/sex HD & 1/sex control dogs were
sac'd. The remaining 2/sex Hi dogs and controls were yithdrawn and
placed on a restricted diet (reduced intake of standard diet not to excead

200 reduction in body ut). This reversibility groun was sac'd on days
106-100,
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?ﬂiﬁl£§: No mortality; loase stanlsg in 5/6 4D, 4/6 LD & 5/6 controls doqs,

C1in, Chem.: Elevated serum alk. phos. (ALP) in 4/6 HD dogs after 15

days7and Ta all HD dogs at day 35. ALP returned to pre-tast levels in
378 HD dogs within 9-28 days after cessation of treatment, Very slight
elevation in SGNT Tevel occurred in 3/6 HD dogs after 35 days of dnsing,

Glucose nesponse to Glucagon: Forty-cight hrs after treatment withdrawal,
and again on 3 subscquent occasions, 1/sex from treated & control qns were
evaluated.  Glucagoin was adnin. IV at 1 ug/kq; qlucose levels vere
measured for 30 min. A second glucagon dose of 4 ug/kg was then admin,
and qglucose levels were again monitored for an addl. 30 min, (nn eval,
Guring dosing period).

In general, on days 44 & 51, the qlucose response Lo glucagnn in treated
dngs showed a tendency to return to the value in controls. Although the
response of the treated animalg only reached approx. 753 of contrnls
following the first challenge of 1 ug/kg qlucagon, following the 2nd
challenge (4 ug/kg) they seemed to be restored to IN0% contral response.
On day 65, the glucose response to the 2nd challenge (4 ug/kg) vias alsn
back to control values, althonugh tha resnonse to the initial challenqa
(1 ug/kg) remainad 1oy,

Hermatology 4 Urinalysis: Stat. $i1q. increase in prothromhin timn in Hn 1
on day 35, However, aTl values were within normal limits, Urinalyses for
21? dogs were tnremarkable,

Grnss & tistopathology: [Mote: Glucngnrnaesis, its histnlogical grading
system and incidence, were provided in datail in this study. )

The grading system involved two factors (a) the no. of cells afrected;

(b} the degrne of redistribution of qlycogen, The former was invoked at
grades 1 & 2 wiere not al} cells were alterad, while the Tatter refleacted
progressively increasing amounts of glycogen located in the periphery of
the cell rather than having its usual diffuse intracellular distribution.

Hepatocellular glycogenosis incidences were: HD (400 mpk/day) - both dogs
killed nn day 35; Lp {200 rpk/day} - 1/3 11 & 3/3 F on day 35. Nn an
arbitrary scale of 1-4, HD dogs had changes graded as 4+ in M and 3+

inF, Inthe LD qp, 1 M yas graded 2+ and 3 as 1+, Tha remaining 2 F
Jere essentially normal.

In ihe reversibility part af the study, on day of terminal sacrifice, bnth
HIY M had returned to normal but 1 HD F still had grade 1 {on day 66) and
the nther was normal; controls were normal,

The wt changes and Spermatogenesis seenad to be within normal limits and
changes, if 2ny, wera due to individual variations,

Special 10-wk SC Study in Rats With CP.2 (14-29 Daily Doses Followed by
Drug W thdraval s LTS £: By 12 )

Study Dates: h/26/78 to 3/6/78
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Mhjective: Previous expts with CP-? in both dogs and rats showed a
doce-raTated nepatic alvengenosis (PAS+). Tramsaminase & alk. phos.
elevations occurred in time- & dose-related fashion in the dng, but not in
the rat, and vere believed to be assnciated with hepatic glycogenosis.
Additionally, neither amnicillin Na nor penicillin G K co-administered
with CP-2 appeared to pntentiate these nffects in either species.

This study was designed to evaluate the time-course of onset and
reversibility of the apparent hepatic lycnqgennsis induced hy CP-2 in rats.

Material Tested: C€P-?; each vial eq. to 0.5 q CP (free acid)

Animals: Total nf 68/sex Sprague-Dawley (CR) rats; 17/sex/group

Druq Treatment

Compound bose (mpk)* Conc'n (mqg/mi1Y* Vol (m1/100 q hody ‘it)
cp-2 100 250 0.16

" 200 250 0.08

" 100 280 n.04
Controls n 0,9% HaCt 0.16

* ng of CP as free acid

Rats were injocted SC once daily  The number nf dnses/qroup varied from
14-29, according to experimental desian {see Table, page 13). The non. of
dnses depended on histo confirmation of glvcogendsis. Cessation of dosing
for reversibility for an entire group was instituted when positive
diagnoses of glycogenosis were made, with the exception of the LD qp.
NDosing was contd, for 1 week in the LN gn after positive diagnosis for
glycogenosis vas made,

Gross & Histopathnloqgy: Although all the usual organ tissnes were taken

for histoTogy, only the results of liver changes (glycogenosis) were
included in the report. Hepatic glycngennsis was graded on a scale from
+1 to +4 (41 with least and +4 with most PAS-positive material).

Results: fnly those pertaining to hepatic alycogennsis are described,

HD {400 mpk/day)

sccurred in W & 5 0 day 15 (after 14 doses); dosing discontinued after
the 15th dose;

greater in M than in r;

in reversibility expt, a gradual decrease in deqgree in both M & F with
time, until F appeared normal after 21 days and M after 49 days.

'
d
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iniection site in all drug-treated doqs, which later spread from the ini.
Site over th~ entire dorsal area. IHisto. mild to sligat fibrosis,
chronic cellulitis & hemorrhage in the subcutis of feyw dngs - local
reaction]

Vital signs, EKGs tracings & indirect svstnlic 8p showed nor.aal
variations. Mo treatment-related ocular alterations {(hand-held
ophthaimoscopy pretest and on days 92 4 183).

Clin. Patholoqy: Serum chem., hematology & urinalysis were nerfsrmed
twice on alTl animals pre-test and on days 15, 29, 43, 64, 85, M3, 141,
162 & 183.

Serum ﬁhem1§tr3: Statistical summarv af sepym chemistry is tahulated
(pTease see Tabla I, DA Vol 1.22{4), pou. 1350-1357).

With the exception of anparent sliqght dac, in fasting qlucose (treated &
control gps), a markedly elevatnd ALP in 1/4 control F and isolated
slightly elevated 5GOT values (combo W, T H&E1F; LD, TME&ET F; HD,

1 F; controls, 1 F), all individual values showed normal variability. The
Tow blnod qlucnse values vere suspectad Lo be due to time delay in
refrigeration of samples, Thus, on day 183 (terminal) most, but not all,
blood glucnse values were higher than those abserved on day 162. However,
at that tim2 several controls still showed slightly Tow blood glucnse
values equivalent to thase nhserved during the study period in hoth
treated and controls. According to the investigators, these changes were
not drug-related.

SGOT: Mo statistical differences in M or F in any gp.

SGPT: No stat. diff. in F in any gn; lower in 60 mpk M on day 183, but
sTightly higher in 1D i1 nn day 162 - binl, insig.

ALP: No stat. diff. in M or f of any qn

Hematology & Urinalysis: ‘ormal variations; no drug-related effects.

Liver Total Glucose & Glycogen Analysis

Total glucose (glycogen + free gluconse) and perchloric acid (PCA)-
insnluble qlycoqgen were anaiyzed in livers of all dogs. All dags were
fasted for 24 hrs prior to necropsy. The value for total Tiver glucnse
incTudes all forns of glucose within the tissue (free glucose, PCA~snlubje
glycogen & PCA-insoluvle giycogens).

The investigators state, "Ho stat. sig. change in total liver glucosa vas
associated with admin, of any dose of CP, in either M or F dogs. There
Was however, an increase in the amount of PCA-insoluble glycogen, which
was dosc-related and stat, sig. except at 20 mpk /day of CP in M, A
converse decrease in PCA-soluble liver Jlycoqgen accurred at doses nf 120
and 60 mpk/day, as determined in qualitative axpte,"

SN "D e——-
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Gross & Histunatholoqgy

Hn o differences in wis of liver, kidney and testis, [Histo: testis not
Tisted; presumably normal,]

Crug~induced hepatocellular glycogenosis not exceeding 1+ (scale of 1-4)
occurred in 4/4 M & 3/4 F at 120 mpk and in 3/4 M & 3/4 F at 60 mpk. Mo
evidence of glycogenosis was observed in any animal in either the Ll (20
mnk) or combo (20/20mpk) gp.

Discussion & Conclusions Dose-related stat. sig. increase was noted
{except Tn 20 mpk F) in PCA-insoluble glycogen, with a converse decrease
in PCA-soluble Tiver glycogen at the higher doses. Histo. evidence of
marginal glycogenosis was observed at the HD (120 mpk) & MD (60 mpk), .v-
in neither the LD (20 mpk} or combination {20/20 mpk) groups. The
investigators state,” The greater sensitivity of the bioch~mical method
may have been due to the high levels of iiver qlycogen remaining in the
dogs following the 24-hour ante-mortem fast, obscuring any marginal
morphological changes. {UnderTining mine.) Therefore, CP when given
alone or in combination with ampicillin at the nroposed clinical level to
beragle dogs for a period of 6 months prodiced no clinical or morphological
evidence of toxicity and only a slight accimulation of PCA-insoluble
glycogen in lives, "

They further add:

/Bistochemical studies have shown this material to be completely digestible
by mglt diastase, an enzyme known to hydrolyze liver glycogen. Biochemjcal
studies uave demonstréted an excess amount of acid-insoluble liver glycogen
which has been found to be 4 semsitive biocbemical marker for the accumuls~
tiop of the histologically identifiable PAS-positive material in drug-treated
animals. ;n previous experiments, the two phenomena were tlosely correlated
over & variety of dose~respouse, progression and regression situations,
Other work has aho?n that the acid-insolubility of the gl cogen from livers
of drug-treated efinmals was due #_E’_ggmiltinmzi&h_xntrac_gjlulnr
protein(s). Additionally, no othe carbohydrate containing material other
than glycogen was found in abnormal smounts in livers of treated animals.

All available evidence suggests that the glycogen molecule per s~ is
structurelly normal. -

The formation of this material in the liver is apparently a result of
a direct drug action, develops in a dose— aad time-dependent fashion,
and 1s reversible upon drug withdrawa.. It is not similar to the known

gBlycogen storage diseases.
——

Although irtended for short-term untibacterial therapy in man (cs. two
weeks), the effects of parenterally administered CP-45,899-2 alone or in
combination with awpicillin were examined in beazle dogs under chronic
conditions (six months), at doses projected to be 1, 3, and 6 times human
use levels and are described in this report. Additionally, at the terminas-
tion of this study, biochemical analysis of glucose and glycogen in liver
sanples frow each animal was conducted in an attempt to correlate these
data with histopathologic observations.!)
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10. Six-month SC Study in Rats with Cp-7 Alonn or in Combination with

AT n: TRpE. Mo TA-25-T8T —

Study Dates: 7/16/78 o 01/26/79

Material Tested: CP-2; Lat No. E0-V-034-38: 75§ mg/m1 conc'n of snl'n

Animals: Sprague-bDawley (Charles River) rats: total of 50 M + 50 F:
T0/sex/up.

orug Treatment

Compound Dose (mpk)*
CP-% 120
i 6()
1] 2(}
"+ Ampicillin 20 + 20

* mpk of CP 45,899 free acid
The rats were injected SC once daily for 187-191 consec. days.

BgSultS

Clin, Observations: ilo nbservable advorse nffeces, Nn dose-related

changes in body wi. & fnod intake. o treatment-related ocular changes,

Clin. Patholoqy

Harkedly eltevated BUN in 1/9 LD F; SGPT elevations in 3/30 HD 1, 1210 HD
F, 4/10 My M, 3/10 combo F, 3710 LD M, 3/10 LD Fy, 2/10 control M & 4/1n
control F. Additionally, 2/10 combo F & 1/10 LD i had marginal increases
in SGOT activity. However, all mean values were within normal limits and
were not siq, diffarent from controls,

Transient sporadic WBC counts greater than 30 x 103 in both treated and
controls; otherwise hematolngv unremarkable. Except for one LD F with
alk. pH on and after day 57, consistent protienuria (+1' on and after day
29, as well as varying degrees of hematiria throughout the studv, A1l
other urinalyses were unremarkable,

Gross & Histopatholnqy

Hepatocellular olvcoqen accunulation, glycngenosis on scale 1+ tn 4+:

HD (120 mpk/day): HMales (see Table VII): 2+ in 6/10 to 1+ in 4/10,
These rats alsn had sl.ghtly increased Tiver wts, Females: 1+ in 6/10;
the remaining 4/10 had normal livers,

Mh {60 mpk/day}: Malas: 1+ in 6/10; Fema’ms: none (010)

LD (20 mpk/day} & Combo Group (20/20 mpk/day): None reported.




F oy

Intr

5B Pagcj 1R

Nther Lesions: Subcutaneous chronic inflammatory chanqges (local reactinn
of drugy.

Liver Total Glucose & Glycogen Analysis: (4 rats/group) Nosa-resnonse
increases in fasting Tivers of total qlucose and PCA-insoluble gl ycogen
were observed in M rats, The increases in hoth substances were stat. siq,
in the MD and HD grouns. In the liver of F rats there was no stat. siq,
increase in either total qlucose or PCA-insnluble qlycngen at any dose,
nor was a trend toward elevated values apparent, even at HD (120 mpk /day ).

In parallel qualitative expts. there was nn marked drug-related ¢hange in
liver levels of either PCA-soluble glycogen or free glucnse, in M or F
rats, at any dose nf Cp,

amuscular Route

11.

12.

25 _Lidocaine: TRpt. To. 78-275-T47

IM Irritation Study in Albinn Rabbits with Lypholized CP-2 IM/IV: (Rnt.
No. 77-225207]

The Tocal tissue offects of dose volumes of 0.5, 1.0 & 2.0 nl nf a 250
mg/ml CP-2 s01'n were evaluated at 3 & 7 days after single IM injection;
similar injection with Na ampicillin (Po]ycillin-NR) served as
comnarative controls.

The lesiao=s produced oy CP-2 sol'n, AMpicillin or water were similar
histologically. It was concluded that CP-2 was not more irritating than
PolycillinR,

IM _Irritation Study in Albine Rabbits with Cp-2 IM/]V Reconstituted with

Oral

Methodology: Same as in the previous study (vide su?ra) except that the
material aTso contained 2% lidocaine, HistoTogica y, the iesions
produced by ei.her CP-2 or water were similar and characterized by
interstitial nroliferation of Fibroblastic cells, coagulation necrosis,
hemorrhage, occasional mineralization of the muscle fibers, and
inflammatory cell infiltration at the periphery of the lesion, These
Tesions were related to the volume injected rather than to an irritating
effect of the respective test sol'n.

Route: (Mot the proposed route of admin, )

13. 5-Day {4-dose} nral Range Finding Studies in Nogs: [Rpt. No, 77-225-07)

Animals: Beaqles; 1/sex/dose

Treatment: (Cp 0 400, 400 & 80 mpk/day; controls - enpty gelatin

capsuTe.” uogs dosed once daily for 4 consec. days, observed 2x/day and
necropsied on day 8.

Results: Nn mortality. No signs nf toxicity. Serum chem., hematolaqgy,

and urinalysis were negative, No drug-related gross or histo. findings.
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#3.

Results

Ho ¢linical signs in drug-treated or controls animals.

Pregnancy rates of 90, 80, 90, 95 & 85% in controls, LD, #MD, HD and combon
gps, respactively; 11 matings (1 HY, 2 11, 4 LD, ? comho gn and 2 contrnl
animals) did not result in pregnancy.

At day-14 (mid-gestation) & day 2) nf lactation, no drug-related nffects
on reprod. parameters, survival and body wts of pups,

. Segment II Teratoiogy Study in Mice (IM Route): [Rpt. MNo. 78-0957

[Conducted by Laboratoires PFIZER, France.]

Material Tested: CP-2

Animals: ICR Swiss nice [from Charles River Labs. {France)l; 25 F/qp

Groups & Treatment: Controls, (P (free acid) O 200, 400 & 800 mpk /day ;

administered M once daily from gastation days 6-13 (sperm positive = day
0). On day 17 p.c. mice were necropsied and evaluated for varints terata
parameters, iacluding (a) staining of uteri (Salewski method), (h)
staining skeleton by alizarin red, and (c¢) sectioning fetuses (4ilson
technique}.

Results

Maternal Toxicity: fne Hi} pregnant F died {accident); no drug related

effects on body wt gains, or reproductive parameters,

Fetal levelopment: o drug-related ~ffact on fetal growth.

Fetal Abnormalties

External: One LD (200 mpk) fetus had deformed left hind paw.

Visceral: One control fetus showed bilateral hydronephrosis & one LD
(200 mpk) fetus had cleft palate.

Skeletal: ONne MD {400 mpk) fetus showed absence ot palatine bone. The
percentage of delays in ossification was noted in all groups including
controls and drug-treated groups, and was concluded tc be not
drug-related,

Sagment II (Teratolngy) Study in Rats (IM route): [Rot. No. 78-096]
tConducted by Pfizer Labs, France]

Material Tested: CP-2

Animals: Charles River SD rats; 20 F/gp
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#4,

Groups & Dose Levels: Controls, CP (free acid) @ 200, 400 & ano mnk /day
injected TN once datly from gestation days 6-15 (vaq. olug = Day 0), nn
day 20 p.c. all rats were killed and evaluated for various terata.

Results

Maternal Toxicity: No mortality. Slight qrowth inhibition (stat. siq.)
at Mpk. No sig. differences in reproductive parameters,

Fetal Devel opment

Fetal Wts: Stat, sig. wera: 200 pk M & F were slightly less than
controTs; in 400 mpk M & F, Wts were slightly higher than the controls,

Abnormalities

External: one HD (800 mpk ) fetus showed "kinky tail" svndrome with
twisted tail, protruding tongue, syndactylia of both hind paws and
tetradactylia of forepaws.

Visceral & Skeletal: None ascribed to drug treatment,

Segment II {Teratology) in Rabbits (IV Route): [Rpt. dated Hov. 1984;

conducted by Nagoya Pharmacology taboratory, Pfizer Taito Co., Ltd.,
Japan. ]

Material Tested: (p-2 vial containing equivalent to 0.625 q free acid was

reconstituted with 2.0 m] of sterile water. This sol'n was then diluted
with normal saline ty obtain conc'n, of 100 mg/m1.

Animals: Japanese white rabbits; total of 58 F; 14-15 preq. rabbits/gp

Groups & Procedure: Saline controls, CP (free acid) 0 50, 100 & 250

mpk/day; Tnjected IV once daily from gestation days 6-18 (copulation day =
Day 0). All rabbits were killed on day 29 of gestation. All 1ive fatusos
were weighed and crown-rump length measured; 2/3 fetuses of each litter
were necropsiad and examined for sayx determination and internal
abnormalities, then stained (alizarin red) and examined for skeletal
malformation and degree of ossification. The remaining 1/3 fetuses were
examined for visceral malformations by sectioning technique.

Results

Maternal Toxicity: No toxic sians; no abortion; no mortality. Mean body

wt gains at the HD (250 mpk) were slightly but not significantly Jess than
in controls; other groups not affected, (Note: In their prelinm study,
body wt loss was noted at 500 mpk dose). The no. of corpora lutea and
implants wer» comparable in treated & controls. Mean placental wt at the
HD (250 wpk) were sig. less thap in controls; other gps were comparable,

Fetal Develogment: Mean fetal wt at 250 mpk was siqg. lower than in

controls; o.her gps not affected. Fetal crown-rump tail lengths wera
comparable ir treated and control gps.

- P
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Fetal Abnormatities: No external, visceral or skeletal malformations wore
reportedly abserved in the control or treated groups, The incidence nf
skeletal variationg (e.q., extra 13th rib) in the treated groups (33%-39%)
was higher than in the controls (20%), but this variation was, according
to the investigators, within the normal range,

Conclusion: CP-2 at doses up to 100 npk/day was devnid of maternal
toxicity or teratogenicity in rabhits,

Perinatal & Postnatal (Segrient 111) Study in Rats (M): Rpt. No. 8n-01n
dated 3770787 conducted by Pfizer Lab, France.T

Material Tested: CP-?

Animals: Charleg River (France) sp rats; 20 F/qgp,

Dose Groups & Procedure: Controls, CP (free acid) @ 200, 400 & g80o
mpk/day, injected 11 once daily from day 15 nost-coital thru parturition
and up to day 20 Post-partum (day preceding weaning). Treated dams
killed at weaning; 5 pups/sex/dose level sac'd at wrRaning,

Results: The treatment induced a slight growth innibition of the dams at
the end of gestation, but did not affect pregnancy, fertility gr
lactation. Growth of pups born to dosed mothers was normal; their
siirvival was not affected, The postnatal developmont nf pups and the
visual & hearing functions were normal. In behavior, only a depression of
the exploratory activity (rearing) of the offspring, possibly related to
their slightly Jower mean weights, was noted. Mo drug-related anomaly was
reportedly found at necropsy of the nffspring,

Genetic Toxicology

Material Tested: Cp-p (Lot No. 9571-102-AH)

]0

Ames Plate Assay: Point mitation assays in histidine auxotrophs of

3. typhimurium 3t levels ranging from 10.0 to 0.0005 mg/plate did not

produce increased reversion frequency, and gave negative results witp
metabolic activation. Uripe collected from mice dosed IP with 1000, 500 &
30 mpk of CP-2 did not show the presence of Mitagenic metaholitas when
tested on five tester strains,

Forward Mutation Assay: Using E. coli 343/113, no 31q. miutagenic activity
was reported at the galactose locus when CP-2 was applied at levels
ranging from 50.0 to 0.02 fng/ml .

Assay Utilizing DNA Repair-deficient E, coli (Pol A"): Did not produce

a significant response when tested at Tevels 1.0 to 0.m mg/disc.

Assay Using Yeast: An assay using 3. cerevisiae strains D-3 & D-4, cp-2
at Tevels of 70.0 to 0.7 mg/ml did not show a dose-related increasa in
mitotic recombination or mitotic gene conversion.

2.
3.
a.
@
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5. Cytogenetic Studies: In vivo: #Mice rec'd an acute IP dose of 1000 mpk and
a subacute dose of 500 mpk/dav for 5§ days. Results showed no increase in
abnormal cells over historical controls. In vitro results in human
lymphocytes using culture medium Jevels of 1000, 100 & 10 ug/ml of CP-2
were negative,

Special Riochemical Study

Characterization of Liver Glycogen Associated with CP Administration:

[NDA Voi. 1.1, pp. 65-T19]

This study was conducted by Pfizer's Pharmacology Research Dept. to
investigate the biochemical nature of the glycogen-like, PAS-positive
material, to explore possible mechanisms & pre-conditions for its formation,
and to evaluate physiological & clinical consequences of its presence in the
liver.

The "Discussion” portion of the report (pp. 46-51) addresses several issues:
(1) the nature of the PAS-positive deposits, including their distribution
within the liver; (2) proposed mechanism for formation and removal of the
glycogen deposits; (3) clinical significance and consequences for carbohydrate
metabolism,
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5. Cytogenetic Studies: In vivo: Mice rec'd an acute IP dose of 1000 mpk and
a subacute dose of 500 mpk/dav for 5 days. Results showed no increase in
abnormal cells over historical contrels. In vitro results in human
Tymphocytes using culture medium levels of 1000, 10C & 10 ug/m} of CP-2
were negative,

Special Riochemical Study

Characterization of Liver Glycogen Associated with CP Administration:

[NDA Yot. 1.1, pp. 65-T159]

This study was conducted by Pfizer's Pharmacology Research Dept. to
investigate the biochemical nature of the glycogen-like, PAS-positive
material, to explore possible mechanisms & pre-conditions for its formation,
and tco evaluate physiological & clinical consequences of its presence in the
liver,

The "Discussion” portion of the report (pp. 46-51) addresses several issues:
(1) the nature of the PAS-positive deposits, including their distribution
within the liver; (2) proposed mechanism for formation and removal of the
glycogen deposits; (3) clinical significance and consequences for carbohydrate
netabolism.



Conclusion: The investigators state, "The weight of evidence from this study
indicates that sequestration of protein-bound glycogen is the only significant
effect of CP on glucose homeostasis. This effect can account for essentially
all the known characteristics of the depnsited material. Furthermore, the

. dosing-feeding schedule adopted for safety trials may have inadvertantly
produced the maximum possible amount of hepatic glycogen deposition. Finally,
thera is 1ittle 1ikelihood that CP will alter carbohydrate metabolism in any
significant way in either diabetic or non-diabetic patients, hecause of the
absence of direct druq effects on the major pathways of carbohydrate metabolic
flux."

A
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Absorntinn, Distribution, Metabnlism & Ficretinn

The following 3 studies in animals wore submittod (NDA Vnl. 1.3):

1.

Sarum Conc'n in Rats Following High Doses of Sulbactam: [Study Yo. 161

The nbjective was to determine serum levels following high dosns, e.q.
ised in toxicnlogy studies,

]

Methods: Rats were given 200 wipk Sulbactam IV (2 rats/time noint), 120
mpk SC (3 rats/time point), or 400 mpk IM {3/time pnint), Additionally,
urine was cellected for 24 hrs fron rats injectad SC at 400 & 800 mpk
sulbactam for 14 days.

395u1ts

Comparison of dos2 regimen following admin, nf sulbactam:

Dose Mean AUC Crhax

(mpk ) Route (ug hr/ml) {ug/ml}

‘Z%U_' v e i —
120 SC 77 83
400 I . 381 538

AUC appeared to be related to dose reqimen, Cnax (peak conc'n) varied
substantially. The urinary recoveries (25-45 of dose) following SC adnin.
of the HD were similar to those (31%) following lower parenteral dosns
{(10-25 mpk).

Kinetics of Parenteral Sulbactam in Beagle Nogs: [Study Hn, 17]

Methods: Three dogs were admin. sulbactam at doses of 100, 200, 400 & §00
mpk, IV, Sets of 2 dogs were given IM or SC Aoses of 400 mpk, Another
set of 2 dogs was given 2 x 200 mpk SC donses every 3 hrs., Serum from the
jugular vein (contralateral to the site of IV injection) was assaynd,

Results: The half-life of sulbactam in the dog was approx. 50 min. The
fit of the data to a 2-compartment model was excellent with gnodnass of
fit (r2) greater than 0.990 for all curves, The 800 mpk data were
interpreted as a 1-compartment model, since the 2-rompartment model did
not provide a significant improvement in the fit to the curve.

Interpretation: Serum conc'n at each time point and AUC's following IV
doses were proportional to dose. The apparent volume of distribution for
the central compartment, V. (blood and rapidly equilibrating tissues),
was approx, 210 ml/kg. The whole-body apparent vol, nf distribution,

Vp, was approx. 340 ml/kq. Between 1/2 & 2/3 of the drug was in the
central compartment in the post-distribution phase.

s1though SC & IM doses produced Yower prak conc'n, the total expnaure of
the animals to drug (AUC's) was sinmilar tn that following ecqual IV doses.
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summary of IV Kinetics of Suibactam in Beagle Dogs: (Based on mean serum

conc'ns of 3 dogs/dose Tevel.]

Hean Parameter Value
Dose (mg/kg)
Parameter 100 200 400 800
8 0.887 0.818 0.880 0.880
2 0.991 0.998 0.996 0.992
avc’ (pg he/ml) 348 804 1206 2602
k, (heh) 0.547 1 6.69 1.28
kyy (e h) 1.78 8.64 3.48 *
kg (hr D) 1.43 1.52 1.3
v (ml/kg) 201 164 253
vy (ml/kg) 324 304 377 349 |
f 0.62 0.56 0.67 * =

*1 compartment

‘O-E hours.

Penetration of Sulbactam into Rat Fetuses: (Study No. 19]

Methods: Pregnant rats (2/time point) were injected IM (thigh) with
suTbactam Na 0 800 mpk. The dams vere kiiled 0 15 min., 1 hr & 3 hrs
post-dosing, and 4 fetuses from each dam were sampled.

Results: The conc'n in the maternal blood and in the fetuses decreased
rapidly between 0.25 & 3 hrs. The conc'n was above 200 ug/g in aln
fetuses at N.25 & 1 hr, At 3 hrs, fetal conc'ns were greater than those
n maternal serum.

Interpretation: Sulbactam crosses the placenta rapidly, and high conc'ns
of the drug were found in the fetuses. {Note: Tissue distribution in the
fetus was not reported.)

SUMHARY & COMMENTS

Sulbactam is a beta-lactamase inhibitor, being developed by Pfizer Labs
for use with beta-lactam antibiotics.
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Sulbactam is a penicillin sulpbonc, [t structurally resembles clavulanic
acid in that the -6 acylaminn side-chain is missing, and thore are ¢inse
functional parallels with clavuianate in terms of 1ts interaction with the
target enzyme. It is a potent comprtitive inhibitor of the linmogeanans
RTEM beta-lactamase. Although bound tightly to the enzyme, it is quite
resistant to enzymatic hvdrolysis. Unlike clavulanate, there 15 nn
ovidence for the formation of a transient complex between sulhactam and
the enzyne, and the sulphone is only a lcthargic inactivator. fhe

hal f-time for irreversible inactivation of beta-lactamase by sulbactam is
44 min, with an inactivating »vent occurring approximately overy 4500
turnovers. This is much less effective than clavulanic acid, the
inactivation half-time of which is 8 min., with 150 turnovnrs befnre
inactivation., [NDA Vol. 1.5, pp. 1306-07]

Acute toxicity of a single IV dose of nither sulbaclam nr the antibintic
combination is quite low (more or less similar Lo othrr beta-lactam
antibiotics).

The most striking effect nf repeated administraling of sulbactam faleae nr
in combination} was an unusual drug-induced hrpatic lesion, and an
associated elevation of liver enzymes in the serun. ihis lesion, referrad
*0 as "“glycogenosis", occurs in bnth rats and dogs. [t is described
histalogically as increased PAS-pnsitive deposits {glycoqen) ocourring in
doense aggregates lccated peripherally within the cell. The availabl~
evidence suggests that this glycogen is essentially of narmal structure,
but is acid inscluble and is found in clnse assnciatinn with cellular
nrotein,

Although tne drug-related glycoqen was inert to glycngenolytic stimali
{e.g., fasting, glucagon challenge), the lesion was reversible with tine,
as woere the serum enzymes. It has been hypathesized that sulbactam nav
have an effect on an enzyme of alycogen metabolism {(e.g., glycogen
synthase) similar to the desired effect on beta-lactamasnes.

The significance of this phenomenon with regard to humans is not knnun.
If a similar phenomenon can nccur in man, the fact that it is revar<ible
could be considered a mitigating factor,

[t is recomiended that a summary description of the rat & dog liver
findings be included in the labeling.

l S.R. Joshi, D.V.M., Ph.D.
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C-3. SUMMARY AND EVALUATION

Cal naLiCRALE ruu. I.”J_R_E(_:’_{;_E

HIGHLIGHTS OF CLINICAL ZTUDIES

L]

After careful profiling of the antibacterial spectrum of
. sulbactam/ampicillin, a comprehensive program was carried cut to
evaluate its clinical efficacy and safety.

To date, sulbactam/ampicillin has been used in various clinical
settings to treat 1764 patients, This submission is an analysis of
the 1,105 evaluable patlents for whow case record forms were
avallable at the time of data cut-off,

a. Rationale and Organization of Clinical Program

Sulbactam/ampicillin was tested clinically in both the U,S. and
Europe, The purposes of the clinical evaluation include the
following:

1) To evaluate the efficacy of the sulbactam/ampicillin
combination for the treatment of serious bacteri{al infections
of a variety of organ systems,

2) To evaluate the effilcacy of the drug against an expanded
spectrum of pathogens such as beta-lactamase prcducing
strains of H, influenzae, Klebs, pneumoniae, Staph., aureus.
Staph. qpidermiﬂiﬂ E. coli{, Branham, catarrhalis,- Prot
spp., Enterobacter zpn., Hocggnﬁlla morganii, Acin.
rgicoaceticus var., anitratus and anaerobic Bacteroldes spp.
znd Peptococcus spp. In addition, mixed infectionn with a
polymicrobie flora containing amriciilin susceptibdie
micro-organisms are also amenahle to sulbactam/empicillin
tregtment due t¢ its a2, 101110 L Ll

3) To evaluate the safety of the drug.

Data reported in this submission were obtalined in open and
comparative clinical studies of sulbactam/ampicillin and were
conducted by a total of 75 investigators.

h, Indications Evaluated

A total of 744 patlients reported in this submission were treated
in 15 controlled clinical trials, which were well moritored, and
followed well defined protocols. The total of T44 ircludes 404
patients who received sulbactam/ampicillin and 340 who raceived
comparative antimicrobials,

The indications evaluated included many types of infectlions
including:

: 1<0
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Upper aud 1oWer respliauvury Liace iocecLions
3kin and skin structure infections

Urinary tract infections

Intra-abdominal infections

Gynecological infections

Bacterial septicemia

Bone and joint infections

CNS infections

The efficacy of Ssulbactam/ampicillin in a prophylartic/
perloperative setting was also evaluated in 8 studies whioh
included 579 suibactam/ampicillin and 768 control patients,

Qualifications for Efficacy Evaluations

All of the available case record forms were carefully analyzed
and evaluated for efficacy and safety. The patients were
classified into efficacy assessment categories as follows:

Bacteriological response

Only those patients from whom pre-therapy (i{.e., baseline)
pathogens were isolated were considered fully evaluable. The
bactericlogical efficacy responses used in the analysis were
categorized as follows:

1) Eradication -~ elimination of initial principal baseline
patnogen(s) or no culture obtainable at the end of therapy
(i.e,, no specimen obtainable).

2) Eradication with superinfection - elimination of initial
pathogen(s) at the end of treatment but with emergence of
different pathogenic organism(s) during or at the end of
treatment,

3) Eradication with reinfection - elimination of initial
pathogen(s} at the end of treatment but with later appearance
of different pathogen(s),

4} Eradication with recurrence - elimination of initial
pathogen(s) at the end of ‘:catment but later re-emergence of
Ltue Initial pathogen(s),

5) Persistence -~ initial pathogen(s) cultured at the eni of
treatment,

Clinical response

1) Cure - Defervescence and disappearsnce of all presenting
signs and symptoms at the end of therapy,

121
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» 2} Improvemen: * -~ Disappearance of some presenting signs and
symptoms or reduction in number and severity of most signs
and symp*oms at end of therapy.
, 3} Failure - No apprecliable change in number or severity of
. presenting signs and symptoms at end of therapy.
* In scme of the studies "Improvement® was divided into
} sub-cntegeries designated "Marked,™ "Moderate" or "Slight™;
hovever In this submission "Slight” improvement was
classifiecd Aas an unsatisfactory response,
3
Overcll regponse
, -~ Iesponse
| Patients who had both evalizhlae hantartan Ardmat cmd b4
f responses, wWere assigned an overall respons: categorized as
elther Satisfactory (i.e., cure) or Unsatisfactory (i.e.,
fallure), based on the last visit at end of therapy. An overall
Satisfactory response required a bacteriological response of
eradication, eradication with superinfection or eradication with
reinfection together with a clinical response of cure or
improvement. ("Slight" improvement was classed with an
unsatisfactory overall response). An overall Unsatisfactory
response was defined as bacteriological persistence during or at
the end of therapy and/or clinical failure (or only slight
; improvement).
' d. Overview of Clinical Experlence
1) Of the 2,872 patients entered into the clinical program,
1,764 were treated with sulbactans apicillin in comparative
and non-comparative studies. Of the sulbactam/ampicillin
treated patients, 1,105 (640 in therapeucic studies)
qualified for evaluation of drug efficacy. An overall
SATISFACTORY response for sulbactan/ampieillin therapy was
achieved tn B8.3% 7SAF om0y v o T Ll o o
(excludes prophylactic/perioperative status)
A total of 1,108 patients received one or more ~omparative
agents., In this comparative group, §01 (200 in therapeutic
studies) patients could be evaluated for efficacy. The
overall SATISFACTORY response for the patients who received a
comparative agent was conparable to that for sulbactam/
ampieililin 90,0% (108/129) for n~lindamycin/amiacglveoside;
87.5% (21/24) for metronidszole/gentamicin; 1004 (13/13) for
cefoxitin and 100% (10/30) for chleramphenicol/ampicillin,
2) Highlights of Individual Therapeutic and
Srophylactic/Zeitupci vbare wvanax -
In this section, hizhlights of all U.S. studies (controlled,
uncontrolled, therapeutic and prophylactic) as well as for
controlled (therapeutic and prophylactic) European studles
are provided, Additionally, in open label studies in Europe, 122
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Sl patlents were treated with sulbactam/ampicillin - details
o whieh are given in Individual c¢linical stmmaries,

a)

CONTROLLED THERAPEUTIC STUDIES

Clinical Study #15-1; A Blind Comparaiive Study of
Parenteral Sulbactam/Ampicillin versus Mosalactam
hdministered 111 .ases ¢ piliary Trac: Sepsis

in this study, parenteral sulbactam/ampicillin and
moxalactam were equally effectiva (100%) in the

bacterieleogion) | olfpfant cod apamasy Lol -

patients with documented biliary tract sebsis.

Clinical Study #18-1: A Singlg Blind Compa-ative Study
of Sulbactam/Ampicillin and Clindamycin/Tobramyein
Combinations in Surgical Infections

Therapy with sulbactam/ampicillin eradicated a
Velllonella 2p. and a Clostridium 3p. from the only
evaluable patient accrued in this study.

Clinioal Study #21-1: A Double-blind*® Comparative Study
of Parenteral Sulbactam Sodium/Ampicillin versus
Clindamycin/Gentamicin Coadministered in Cases of

Peritonitis Associatec with Appendicitis

*Third party blinded by hospital pharmacy.

Sulbactam sodium and ampicillin were coadministered
intravenously to 131 patients with preoperative diagnosis
ol gangrenous or perforated appendicitis. Ampicillin and
sulbactam therapy erad:cated 93.5% (180/170) Af 11
organisms isolated from &2 evalnatad natiante Whan
examining the subsets by ampieillin susceptibility
assignment, 89.6% (£6/77) ampiciliin resistar-t strains,
96.5% (56/58) ampicillin sensitive and 96.3% (26/27)
intermediate organisms were eradicated, Susceptibility
data were missing for eight cultures, however, these were
eradicated also.

Sixty-four patients received clindemycin/gentamicin
therapy: thirty-three patients were evaluated. All B2
1solated organisms were eradicated,

Side effects were experienced by 17/131 (13%) patients in
the sulbactam/ampicillin troatment group and 4/65 (6,2%)
in the c¢lindamycin,/gentamicin group. No patients were
withdrawn from the s5tudy because of side effects,

Numerous abnormal laboratory values were recorded
assoclated with both drug regimens in all likelihood
stiributable to the 1llness or surgical intervention.

1w
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Clinical Study #23-1: A Blind Comparative Trial of
Parenteral Hulbacpam Sodiam Coxdninistered with
Amnicillin Versus Clinc: m,-xn/Gentamjcin Cozdrinistered
in Treatment of Endomyometritis Encountered After

Bacterliological (94.6%), clinical (90,91) anc overall
(31.37) res.onse rates achieved in the 11 evaluable
patients who were treated uith <ilhgetem/eripieillin
deronstrate the efficacy of “iils combinstlcn in the
Lreatment ot a variety of infectiuns, Comparative rates
for “he c¢lindamycin/gentamicin group were:
bacteriological 50/54 (52,61), clinical 78/19 (94.7%) and

Clirical Study #25~1: A Comparstive Study of Parenteral
Sulbactam/ Ampicillin versus Ampici. lin and
Chloramphenicol in the Treatment of Heniggitis in Infants

Bacterliological (100%), clinical (90.5%) and overall
(90.9%) response rates achieved in the 17 evaluable
patients who were treated with sulbactam/ampicillin
demonstrate the efficacv of this comdination in the
treatment of menlingltls (v lnfants and chiliren. Two of
the 771 Laselinz isUldico woie MMpiGiiiin §esisvalu

The single case considered &z clinfeal and overall failure
resulte3 from a premature decision to change therapy
based ¢n an early culture report. Subsequently, the CSF
culture taken on the final day of sulbactam/ampicillin
therapy was found to be negative for the ampiecillin
resistant H. influenzae presen’, before therapy.

Bacteriologicel, clinica’ and overall responses in the
chloramphenicol/amp*-11l{n treated group were 100%.

Clinical Study #93-1: £ Perrially Blind«! Zomparative
grudv of Parenmtera) %u1b9~*~W’=*“i 111in verzuz Cefexitin
Coadministered in Cases of Ansarobic and Polymicrebic

Bacterlolegical (97.2%). ¢l nical (1009 and ruare®
£92,.3%) response rates schieved in the 13 evaluable
patients who were treat:d with sulbactam/ampicillin
demonstrate the efficacy of this combination in the
treatment of a varlety of infections including seven of
elght cases assoclated with baseline pathogens found
resistant in vitro to the action of ampicillin alone,
Comparative rates for the cefoxitin group were:
bacteriological 37/39 (94.9%), =linical 13713 (100%) and
overall 13/13 (100%). Both regimens were well tolerated,

124
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Clinical Study #98-1: A Single-blind Comparative Study
of Parenteral aulbactam/Ampicillin versus

Clindamycin/Gentamicin Coadministered in Pediatric Cases
of Intra-abdominal Anaerobic and poly.nicr'obic Infections

None of 5 patients treated with the sulbactam/ampicillin
mixture were evaluable, The combinztion was well
tolerated. There were no clinically significant side
effects,

The administration of the clindamycin/gentamicin regimen
eracdicated 1603 of the 17 baseline isolates obtaired fron
4 evaluable patients. One patient experlenced diarrhea

and a second had elevated SGNT/SGPT values, which
retarned t~ nnerm=] naet therapy,

linfeal Study #69-1, #16-3, #30-1 #83-1, #88-1, #95-1,
{%? 1, #96-1, #91-1, #81-1: Protocol "A": A lhird Party
?linded Multicenter Cg;parative Study of Parenteral

SWJHOE£Y°°810€ gyﬁdministergg in (oses Q' ‘Anazrobic and

Pelyminmahis Tafao v damne

Bactericlogiczal {(31.1%), eclinical (92.2%) and overall
f8£,2%) response rates achieved in the 51 evaluadle
petients who received the sulbactam/ampicillin tr-eatment
regimen demonstrate the efficacy of this combination in
the treatment of a varlety of infecttons.

Eighty~-six percent (55 out of 64) of the ampicillin
resistant bacterial pathogens encountered were eradicated
as a result of sulbactam/ampicillin therapy.

Comparative responses in the clindamyéin/aminoglycoside
grcup were: bacteriological 84.1%, clinical 86.4% and
overall 84,1%.

The incidence and nature of side effects and laboratory
abnormalities encountered in the two groups of patients
were similar,

Clinical Study #29~4: Protocol "A": A Third Party

slinded Muiticenter Comparative Study of Parenteral
Sulnsctam/imn:  Tie o e e T 3

Coadministered in Cases of Intra—abdomina; Infection and

Kelated Infectiors of Gastrointestinal Tract (Conducted

in Europe)

Bacteriological (90%), clinical (88.9%) and overall
(R3.3%) response rates achleved in the 27 evaluable
ratients who recelved the sulbactam/ampisillin treatment
regimen demonstrate the efficacy of %his combination In
the treatment of a varlety of infectinns,

125
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ctlghty-elght percent (30 out of 34) of the ampicillin
resistant bacterlal pathogens encountered were eradicated
e a result -7 sulbactam/an,.lollll, ey up.

Comparative responses Iin the clindamycin/gentamicin group
were: bacteriological 84.4%, clinical 100% and overall
904,

The frequency and nature of both side effects and
laboratory abnormalities observed in the
sulbactam/ampici114n and Aldrndamustn/enne amt 1 sroups
were similar.,

Clinical Study #16-4, #95-2, #97-1, #82-1, #11-2, #94-1:
Protocol "B": A Third Party Blinded Multicentier
Comparative Study of Parenteral Sulbsctam/Ampicillin
versus Metronidazole/Aminoglycoside Coadministered in
Cases of Anserobic ard Polymicrobic Infections

Bacterioclogical (9:.9%), clinical (85.7%) and overall
(85.7%) response rates achieved in the saven evaluable
patients who received the sulbactem/ampicillin treatment
regimen demoristrate the efficacy of this combination in
the treatment of a varfety of infections including three
cases assoclated with baseline pathogens found resistant
in vitro to the action of impicillin alone, Comparative
rates for the metronidazole/aminoglycoside group were:
bacteriological 32/37 (86,5%), clianidal 12/13 (92.3%) and
overall 11/13 (54,03}, nBOLh regimens were weil
tolerated.

Clinical Study #30-1, #31-1, #33-3: Protocol "B": A
Third Party Blinded Muiticenter Comparative Study of
Parenteral Sulbactam/Ampicillin versus
Metronidazole/Gentamicin Coadministered in Cases of
Anaerobic and Polymicrobic Infections (Conducted in

Europe)

Jacteriological (100%), elintical (90.9%) and overecll
(50.9%) response rates achieved in the eleven cvaluable
patients who received the sulbactam/ampicillin treatment
regimen demonstrate the e. " :acy of this combination i{n
the treatment of a variety of infections including all of
27 baseline pathogens found resistant in vitro to the
action of ampiciliin alone. Comparative rates for tne
wetronidazole/gentamicin group were: bacteriological 86
out of 50 (92%), elinical 11/11 (100%) and overall 10/11
(90.9%). Une patient from eech treatment group was
discontinued because of a side effect.

1<6
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Clinical Study #51-2 and #12-5: Protoqg; "C": A Third
Farty Blinded Multicenter Comparative Study of Parenteral
Sulbactam/Ampiciilin versus Clindamyein in Cases of

Anaerobic and Polymicrobic Infections

Therapy with clindamycin eradicated Staph, sureus,
Bacteroides melaninogenicus, Ciostridium perfringens and
Peptococcus. sp, strains from two evaliable patients with
osteomyelitis but failed to eradicate one strain of
Enterobacter cloacae, One patient was an overall
treatment success; the other a failure, The treatment
regimen was well tolerated,

Clinical Study #33-2: An Open Comparative Study of the
Efficecy of Sulbactam Plus Ampicillin Versus Gentamicin
Plus Metronidazole in the Management of Intra-abdominal

Sepsis

Forty patients with acute intra-abdominal infections
requiring surgery (mainly appendieitis and peritonitis)
were entered in this comparative study of sulbactam plus
ampieiliin versus gentamicin plus metronidazole, The
sulbactam group (20 patients) received sulzactam (4 g
daily; 1 g a.i.d.) for up to 8 days and the gentamicin
group (20 patients) received gentamicin (250 mg daily; 80
mg t.i.d.) and metronidazole (1.5 g dally; S00 mg t.i.d.)
for up to 10 days. All drugs were administered by the
intravenous route. .

At the end of treatment, 14/15 and 15/16 patients in the
sulbactam and gentamicin groups respectively showed a
satisfactory clinical response; at follow-up the
proportions were 12/13 and 10/13 respectively, Eighteen
of 18 and 16/18 pretreatment patnogens were eradicated in
the sulbactam and gentamicin groups respectively at the
end of treatment, C(linical plus bacteriological success
was achieved in 10/10 and 8/10 sulbactam and gentamicin
patients respectively at the end of treatment.

Side effects in the sulbactam group were restricted to
pain at the injection site in 3 patients asscciated with
phlebitis in one; one further patient had phlebitis, In
the gentamicin group, 7 patients experienced pain at the
injection site. One patient also had tinnitus. Four
patients (one in sulbactam group and 3 in gentamicin
group) died from causes unrelated to the treatment.

“wo patients were withdrawn because of possible
gentamicin induced nephrotoxicity and another patient

treated wish gentamiein and metronidazole showed
eosincohilia,
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tlinical Study #84-1: An Open Comparative Study of the
Combination of Sulbactam with Ampicillin Versus
Cefotaxime in Serious Acute Soft Tissue/Joint Bone
infect.ions

Twenty-one pallinis Wil oo tuus Sene o vt wadouc
infections were treated with elgher sulbactam plus
ampicillin (11 patients) or with cefotaxime (10
patients). Patients in the sulbactam group received
intravenous infusions of sulbactam (3 g daily; 1 g
t.1.d.) plus ampicillin (6 g datly; 2 g t.1.d.) for 8-16
days (mean 13,9}, Patients in the cefotaxime group
received cefotaxime (6 g deily; 2 g t.1.d.) also by
intravenous infusion for 2-16 days (mean 12.4),

Of pathogens isolated pretreatment, 11/12 and 6/8 were
eradicated at the end of treatment in the sulbactam and
cefotaxime groups respectively fincluding 6/7 in the
former resistant to ampicillin. At the end of treatment,
all 11 sulbactam patfents and 7/8 cefotar'me subjects
showed acceptable clirical improvement,

Five patients in the sulbactam/ampicillin group
experlenced mild to moderate side effects {diarrtea,
nausea, skin reaction and yeast infection [2 patients)
respectively). In the cefotaxime group one patient
complained of mild itching.

Although rises in 530T and S3PT vaiues were recorded in
several patients in both groups, many were transitory and
were considered therefore attributable to the infection
end/or surgery coupled with a history of alcohol abuse in
some cases. In one patient, however, who received
cefotaxime the rise was greater snd not readily
explained. Increased alkaline phosphatase levels and
falls in red cell values were considered attributable to
the disease and surgery and occurred in both treatment
groups.

Clinical Stuz "on.<. =+ -~ _ S i - CLLl,

SLIENY A S -3
Determine Any Effects of Sulbactam on Glucose Metabolism
in Diabetic Subjects

Twenty-six diabetic patients, all with skin and soft
tissue infections entered the study. Three patients were
treated twice, once in each group,

In the first group, 15 patients received intravenous
sulbactam/ampicillin (mean duration 8.7 days) usually
followed by sultamicillin oraliy. 1In the second group,
14 petients were given Intravenous flucloxaclillin plus
amplcillin (mean duration 6.6 days) followed in most
cases by oral treatment with the same antibiotics.
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C-peptide AUCs and change to peak concentrations did nnt

first and second chalienges, Percentages of abnormal
8lucose readings, for bovh high and 1low values, were
Similar {p each treatment group,

A number of patients had Severe ischemio disease
Pre-existing the Infeetion and amputations were
necessary, In no case was amputation the result of
fallure of trial therapy. Where pre~existing ischemic
disease digd not compromise the outcome, both treatnents
Showed 3 satisfactory response {n 8/¢ bpatients in each
group,

patients, including 2 resistant to anpicillin, were
€radicated byt one relapsed while oral therapy continued,
Five Pathogens from 4 patients in the comparative group,

One pstien: . AL - c 1
Other side effects, mainl- Sonnected itk tw. Injeetien
Site, were transient ang minor,

underlying disease and infection; for others no
explanation was apparent. These inecluded increases 1in
blood urea (plus creatinine i{n one case) in 4 patients ¢n
sulbactam/ampicillin @nd one patient on flucloxacillin/
ampicillin, 1Twe Patients in the latter group showed
eilevated SGOT values, One, who also had decreased red
blood cell parameters, required a transfusion,

b)  CONTROLLED PROPHYLACTIC/PERIOPERATIVE STUDIES

Clinical Study #02-4. An Observer-Blind Comparative
Study of the Efficacy of Parenteral Sulbactanm/Ampicillin

—

Cenpared to Cefazolin in Previnting Infection Following
Elective Surgery

. 129
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Ciinical Study #19-1; A Third Party Blinded Comparative
Trial of Parenteral Sulbactam Coadministered with
Ampicillin and Placebo in Preventicn of Postoperative
Infections Encountered After Cesaresn Section

in this study dealing with 113 patients, perioperative
treatment with sulbactam/ampicillin regimens of
1.0gm/2.0gm and 0,5gm/" Ogm produced significant (p
5.001) reauctions in Lne 1ncigenee ot po3t-cesarean
se2tion infections as compared with placepo prophylaxis,

Clinical Study #24-1; A Prospective, Random!zed,
Chserver-blind Study of the Efficacy of
Suibactam/Ampicillin Comparcd 1o Cefoxitin in Preventing

Iafection Following Transurethral Surgery

i 103 evaluable ~srianta cden rUenaperat s rlaellia rine
oy underwent R A LRSI gy PCILupnraLLY e
wreatment with 0,5gnm sulbactam and 1.0gm  apiciilin
reduced the incidence of postoperative iniections to
gpproximately 19% while perioperative treatment with
i.0gm cefoxitin reduced the same incidence to
approximately 10%, No statistically significant
difference was found between the two results,

The above analysis was based on an assunption that any
bacteriuria was evidence of postoperative infection. An
indenendent analysis >f this study -hes been done by the
investigator utilizing standgrd infection criteria for
signifi&ant bacteriuria (310 CFU/ml in elear catch urine
and >10 CFU/ml in catheterized samples, Based on this
analysis, he reports postoperative infections in 82 of
the evaluable patients treated with sulbactam/ampicillin
and in 4% of the evaluuble patients treated with
cefoxitin, He also concluged that sulbactam/ampicillin
and cefoxitin were equally efficacious and safe in
prevention of postoperative infection in transurethral
surgery,

Clinical Study #33-1: An Open Conparative Study to
Assess the Efficacy of Sulbactam Plus Amplcillin,
fefazolin Plus Metronidazole, and Placebo, in the
Propnylaxis of Atdominal Wuund Infections

A single dose of sulbactam/ampicillin (500 mg/500 mg, 125
patients), cefazolin/metronidazole (.,000 mz/50 mg, 126
patients) or placebo (132 patients) was administered by
intravenous bolus injection and 30 minvte infusion within
30 minutes prior to the start of clean, contaminated
abdominal surgery, Wound infections developed in only
one case on cefazolin/wetronidazole, none on
Suslactam/ampieisiiin, pbut 11 cases in the placebo group.
Overall, pathogens were isolated from B8/12 wounds, all {n
the placebo group. Single dose prophylaxis with
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postoperative wound infections, There was no difference
in the length of stay in the hospital of patlients in the
3 groups and the incidance of infection at other sites
Was not affected by treatment,

There wers np side effects related to treatment.
Laboratory safety barameters were not monitored,

Clinical Study #58-1; A Single Blind, Comparative Study
Lo Assess the Efficacy of Sulbactam Plus Ampicillin,
Metronidazole Plus Ampicillin, and Placeho, in the
Prophylaxis of Wound Infections After Clean or Clean
Contaminated Gynecologica? Surgery

A single dose of sulbactam + ampicillin (500 mg + 500 mg,
112 patients), met ronidazole . ampleillin (1,200 mg + 500
ng, 116 patients), or placebo (117 patients) was
adininistered before clean or clean contaminated
8¥necological Surgery. Metronidazole and placebo were
administered by Suppository 1-2 hours before the start of
the operation ang Sulbactam and ampicillin by slow
intravenous Injection at the time of inductien of
anaesthesi{a. The three treatment groups were well
matched for known risk factors for infecli,e
complications - age, obesity, anemia, postmenopausal
status and operation type. During-the 7 days immediately
after surgery, wound infections developed in 4/87, 3/88

No further wound infections were recorded at follow=-up
40-60 days after operation., Pathogens were isolated from
2/4, 0/3 and 11719 wounds in the aulbactam/ampicillin,
metronidazole/ampicillin and placebo groups respectively,

respectively., The mean duration of atay in hospital was
10,6, 9.8 and 11.8 days in the sulbaetam/ampicillin.
metronidazole/ampicillin and placebo groups respectively,
Four patients in the placebo group with infected wounds
had extended dtays in the hospital,

Seven patients {n the sulbactam/ampic{11in group reported
treatment-related mild nauseca, In the metronidazole/s
SARRE-L R ALY I J o, ) e L TETR RO MMbL G e wew WY mes e
4 12ash) experienced side effects, 1In the Placebo group
there were 2 patients who reported nauseca ard one patient
with moderate diarrhen,

Laboratory tests were performed once only preoperatively
before drug administration, Postoperative treatment
Samples were not obtained,
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It was concluded that prophylaxis with either sulbactam
plus ampieillin or metronidazole plus ampici{ilin
signficiantly reduced the incidence of wound infections,
Fabrile moruidil, Lul dio oo ALLEGL Lue athivauvnce Of
postoperative infections at other sites,

Clinical Study #62-2: An Open, Comparative Study To
Compare the Efficacy of Sulbactam Plus Ampiciilin and
Cefoxitin in the Prophylexis of Infective Complicatiorns
After Colorecta:l Surgery

Une hundred three patients undergoing eolorectal surgery
were randomized into two €roups to receilve 24 hours
perjioperative and postoperative prophylactic antibiotie
therapy with either sulbactam 1,000 mg plus ampieillin
1,000 mg or cefoxitin 2,000 mg 6~hourly for 4 doses, The
groups were well matched in respect of known risk factors
and operative procedures, Five of 36 assessable patients
in sulbaetr-=/z-~+ad311- o dozlonl? cee LDt
in the i{mmediate postoperative period, and a further 4/25
assessable later, had later wound infections., In the
cefoxitin group, 4/39 had early wound infections and h/28
later wound infections, Four infections in each group
were classed as major, Bacteria we. e 1so0lated from 7/9
sulbactam/ampicillin wound infections and 4/8 cefoxitin
wound infections. Sixteen other infective complications
occurred in both groups in the first 10 days
postoperation and a further 3 in each grouwp developed
later infective complications, Other complications of
surgery were recorded in 14 and 8 patients respectively
in the 2 groups, some of which were surgical protlems
ultimately leading to death.

R T L L

Both treatments were well tolerated. One patient on
sulbactam/ampicillin had venous induration at the site of
infusion, Most changes in laboratory safety tests were
attributable to the extensive surgery and were similar in
the 2 treatment Brcups; 2 patieats on Suibactam/
amplieillin had 8lightly raised SGOT values and minor
elevetion 1in alkalire phosphatase was ~anm ¢+ 0
sultactam/ampicilli+ and 3 cefoxitin patients, Increased
total bilirubin values were recorded in 4
sulbzctam/ampicillin and 2 cefoxitin patients,

It wan concluded that sulbactam plus ampicillin was
equally efficacicus as cefoxitin in controlling
postoperative complications following colorectal surgery.
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plinica£ Study #75-1¢ A Single-blind Study to Compare
the Efficacy of Sulbactam Plus Ampicillin and Placebo in
the Prophylaxis of Postoperative Infection in Patients

—

Undergoing Termination of Pregnancy by Vacvum Aspiration

This 13 an Interim report of g study still i{n progress,
4 single dose or sulbactam 500 mg plus ampiefllin 1,000
mg (S2 patients) o- placeb. {54 patients) wag
administered by slow intravenous injection immediately
belfore the start of vacuum aspi~ntion for terrmination of
Pregnancy, The 2 treatment Eroups are well matched in
respect of age, presence of intrauterine devices and
baseline bacteriological findings, 2 single dose of
sulbactam/ampicillin reducad the incidence of frank nor
SUuspected endometritis, During the 7 days immediately
after operation, 2/52 and 4/53 patients in the
sulbactam/ampicillin and placebo groups respectively were
diagnosed as having endometritis and another 8 and 12
respectively had symptoms indicative of infection. Two
PAatients §in tha rlacetn grayn developed ~ndometritisg 17
and 30 days afta- the neanodura

Ko treatment-related side effects were reported in either
treatment Broup. There were no clinically relevant
laboratory test abnormalities attributable to treatnment,

Clinical Study #73-1: An Open, Comparative Study to

Compare the Safety and Efficacy of Sulbactam Plus ~

Ampieillin, and Gentamicia Plus Metronidazole, in the

——

Prevention of Infective Complications After Colorectal

Surgerz

treatoed prophylactically with elther 4 doses at & hoyr
intervals or Sulbactam 1.0 € vlus ampleillin 2,0 g or 3
dozes at 8 hour intervals of gentamicin 80 mg plus
metronidazsle 500 mg. At preserl the 2 Lreatment groups
are no% comparable with respect to age, sex or operative
procedures. In the first week postoperation, 4 minor
wound infeections have been observed in 11 assessable
patients in the sulbactam/ampiciilin group and ove wound
ini-ziion in L '€ d8Ytsoaugwe gentamiein/metroniaazole
nat ents,  Two patients in the sulbactam/ampicillln group
énd one in the gentamicin/metronidazole group had urinary
tract {nfections in the same period only the latterp beins
confirmed microbiologically. There were no further
infections in the follow-up period, There was no
difference in the luration of hospital stay in the 2
treatment groups,

dne case on Sulbactam/ampicillin who had persistent
¢22ing of blood after 8 hours (2 doses of sulbactam/
anpleillin) required further 3urgery. No abnormality of
bieeding time or clotting parameters were found, One
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c)

OPEN, NON=COMPARATIVE STUDIES

Clinical Study ¢02-1: An Open Study of Parenteral
Sulbactam Sodium/ﬁmpicilltg

Sulbactam sodium/ampicillin administered 1ntravenou31y
every 6 hours was effective in the treatment of a variety
of infections caused by ampicillin resistant and
Susceptible organisms, The comtined therapy eradicated
97.46% (38/39) of all organtisms 1solated from twenty-six
patients; 93.7%1 (15/16) of ampicillin resistant and 100%
(13/19) of amplecillin sensitivye organisms ware
2radicated, Clfical Cui'e was obtalned in af o¢ (5 72F)
o patients, The drugs were well tolerated,

Clinical Study 104.2, 10-1L 20-1; A Noniéomparative Study
of Sulbactam Sodium/Bets Lactam Antibiotic Coadministered
In Cltnical Infections

bacteriological responses in the treatment of infecttions
caused by both penieillin or ampicillin resistant and
Susceptible strains of organisms. Of the 65 isolates, 36
(55.4%) were resistant. Twe. yonine of thirty-six
resistant organisms (80.6%) were eradicated by the
combination therapy,

Clinical Study #12-2: ap Open Study of Parenteral

—

Sulbactam Sodium/Ampicillin

Sulbactam sodium combined with ampicillin and
administered by intravenous infusion was effective in the
treatment of a variety of infections caused by ampiciliin
resistant and susceptible organisms, The combined
therapy eradicatod 87.08 (20/23) of 811 organisms
isolated from 12 patients; 66.7% (4/6) or ampicillin
resistant and 93,13¢ (14/15) of ampicillin sensitive
organisms were eradicat ed (senaitivity data were not
available for 2 organisms),

Two adverse reactiaons (nhYakitic ana e AL
reported. Four instances of elevated SGOT and one of
Increased alkaline phosphatase were observed,
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phivieal Study 213-1: A Kon-Comparative Study of
Parenteral Sulbactam sodium (CP-45,890) Co-Administered

S

with Ampici)lin in a Variety of Clinical Infeections,

Tareniers” PATQUILNLS G aeaen Wl 350 e wiivueuan ousium
-3 500 mg ampiciilin every six hours for eight days
“eivlled in ccomplete clinical remiasion of acute

¢ . lulitis i{n one patient, However, a baseline pathogen
* o not isclated, and therefore, this case was not
“v>luated. A second patient received g non-protocol
antiblotic in addition to Sulbactam/ampicillin and was
not evaluated.

There were no side effects or abnormal laboratory values
due to sulbactam or ampicillin therapy,

Clinical Study #14-1: A Noncomparative Study of

i

Parentersl Sulbactam/Ampicillin Coadministered in

Gxnecological Infections

Administration of 1.0gm sulbactam 2nd 2.0gm ampicillin by
intravenous infusion every 6 hours was successful in the
eradioation of 84/86 bacterial strains isolated at
baseline from 30 patients with gynecological infections
(postpartum endometritis), Overal}l satisfactory
résponses were obtained in 24/30 (80%) of patients. One
vuf the patients with unsatisfactory responses received
only 48 hours of therapy, .

<linical Study #16-1; A Noncomparative Study of
Parenteral Sulbactam Sodfim and Amnief 1l in AnoTmtnictaran
in Clinicsl Infections

~ oy s e e aaas . . . N .
wuilactam MM i M A m maet e ee e I T USRI R

intravenously to patients with a variety of severe
clinical {nfections, The combined therapy eradicated
19/23 (82.6%) of the organisms isolated from 15 evaluated
patients. Ampicillin Susceptibllity data were missing
for 17/23 pathogens, however, 2/2 ampicillin resistant
(100%), 3/4 (75%) ampiciilin sensitive strains were
eradicated by the combined therapy. Thirteen of 15
evaluated cases were considered clinical cures,

No side effects were reported,
A number of abnormal laboratory findings was recorded in

all likelihood related to the nature of this scverely {11
patient population,
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Clinical Study #17-1: A Therapeutic Trial of

Eplglottitis (A Noncomparative Study of Parentera)
CP~45,899 in Combination with Ampicillin)

Sulbactam sodium/ampicillin administere
every six hours was highly effective {n
epiglottitis caused by H. influenzae. Regardless of the
ampicillin Susceptidbility of the pathogen, the combined
therapy eradicated all the causative organisms and
effected a complete clinical remission in all patients,

d parenterally
the treatment or

Clinical Study #98-2: An Open Study Of the Efficacy and

Safety of Sulbactam/Ampicillin Administered Parenterally

and Sultamicillin Administared Orally in Childhood
Skaletal Infections

Therapy with Sulbactam/ampicillin followed by oral

treatment with sultamicillin eradicated the Hemoghilus
influenzae ctrain 1s02z4 -2 rene o sl SO
bacteriologically

arthritis of the knee in the only
eviluable patient reportec in this study,

March 29, 1985 P:March 29, 1985 17
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4. CONCLUSIONS

Sulbactam/ampicillin is a n
beta-lactams for parentoral
of bacterial infections in

Ampicillin 1s 3 time-tesied
established record of safet
teta-lactangse producing pa
clinicsol usefulness, S .,a
penicililin nucleus does nnt
activity, however, {t
impertang be;a~1actamases.

sulbaztam restores ampicill
Ineluding veta-lastamase e
influenzae, Bacter ides

ig A

o

A potent 5o
ampicillin alone, —

promising antimicrobial for
and anaerobic) infections ¢

producing B. fragilis.

No untoward cardiovascylar
experiments or clinical try

Siulbactam pharmacokinetics
beta-lactam antimicrodfals,
Kinetics of coadministered
regime of ampieillin need n
Sulbactan,

Plays a major role in its e
half-life of sulbactam, 31
with impaired renal functio
s a4 n.nrr :.a;hway of a3 fmi,
sulbasztam are heth approim
¢ nparable rates f{nto wimil
Frotedr binding (38%) of su
o Vellavdniiiar L ssues,

AN extensive corics of safa
in experiment a2l animale. T
reproductive,
Section 2-3.D.3. "Safety Ev

effect of sulbactam in both
amounts (400 mg/kg) over 30

8lycogen, This effect (gly
related,
: doses and Corresponding pla

short periods of treatment

899.38Y4 MLT/Jw/Tw V: March 29, )
B —————t————

~
[N

netgistic aeti, )
experimerts against organisms
K. pneumoniae and p, vulgaris which were always resistant to

target organ demonstrated for sulbactam,

oW combinatisnp antimiecrobial of two
(Intravencus or intramusculac) el
a variety of clinical Indications,

broad~spectrum antimicrobial with an
Y. The increasing incidence of
thuyens has, however, limited amplieillin'g
ctam, a simple derivative op tne pasic
itself have a useful antibacterial
Irravaneint, Trbdhniton Ar mrvensl
“ne combination of ampicilliny and
In to its5 former utility of activity
wdvzing strains of Staphylocccci, H.
S many Enterobacteriaceae.
“y has alsu uvecu demunsiracey g in vitro
with constitutive beta-lactamase such as

The combination of .sulbactam and ampieillin {s g particularly

th> treatment of polymicrobial (aerobias
requently involving beta~lactamase

effects have been observed in animal
als, .

in man are very similar to those of other
Sulbactam has virtually no effect on the

ampicillin Suggesting that the usyal dose

ot be

Tubular secretion
limination and hence probenecid extends the

milarly, half-life is extended in patientq

n. Blliary excretion of sulbactam in man

nasfon,  Thie na.r-iives or ampieiilin ang

ately one hour. They botn distribyte with |
ar apparant volumes of distribition, Low

lonetam prediots rapld diffusion fram biood

LR R T . - -~ ) [N

'y oevaluatio- e

e rnanltae Af these studiss and of

teratology, and neonatal studies have been discussed in

aluation Studies, Liver {s the only

The most characteristic
dogs and rats, when administered {n large
days, was the deposit of hepatocellular
cogenosis) is reversible, dose and time

This effect is not expected to develop at the therapeutic

ama levels attained during the relat{vely
in man,
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The elirieal arogram asmprised 2870

and safety evaluation studles,  There were 1764 patients treated with
“ultactam/ampic{llin and 1108 treated with comparati{ve antimicrohbials.
In the therapeutie trials Y125 patients were 283igned to
suihactam/ampieillin therapy.  An overal] satisfactory response was

ochleved in 88.2% (565,040 of thie evalvated patients treated with
sulbactam/amplei{ilin,

In controlled comparative trials, sulbactam and ampiclllin was ejually
efficazious as aontre antimieroblals (clindamyctn, gentamicin,
cefoxivin, and ampi-{1lir chloramphenicol)

g .

Sulbactam/anpledllin was ch

0wt to be highly efficacius In treating
Infentfoee ciead beokaeo oL Tl e <iekel LD
influersse, Klshs. pnewmoas.c, wiaph. sureus. Staph. epidermidis, t.
acli, Brant.-, catarrhalils, Frot. srp., Enterobacter Spp., Morganella
rorgani, Anin, ~alcoaceticus var, anttratus and anaerotic Bacteroldes

snp, and fupﬁﬂgﬁjcus spp. I[n» aldition,

¢ mixed Infeetizns with a
pe.vmicerobir “lgra contalain. ampleiliin susceptible micro=-organisms
respondad gt ot sulbacter/arnt 51 101n trratis =% due te {tg ampicy{lin
eonTLent,

Ine hundred niv=ty five driy. colated adverse reactions occurred in

VISI/NTERY of L atlaents trecraed with sulbactam/ampieillin., The moet
ermmon adverse reaction was Pain on injection site 3,5%% (Ees1784)
follzued 5y 2farrhes 1.3% V38717645 and phlebitis 1.2% (22/1764). All

suwrer adverce roactions Yo o incldenie of less than 1'%,

59

'n mesr cases ‘ne rFeparvet aocverse rencrions were mild to moderate <n

severity and wualy fin C.7% (313/1764) cases treatment with
sulbactam/ampicillin #a3 dise qtinued because of an adverse reaction.

In controlled comparative irials the incidence and severity of adverse
reactions was nearly i{denti

cal for sulbactam/ampicillin and the
control antimicrabials,

The most frequently detected laboratory abnormalities were elevations
of SGOT 9.3% (113/1216), sSapT 8.9% (84/947), LDH 11.3% (44/390), and
alkaline phosphatase 3,u4% (43/9249), In a subset of cases entered
randonly inte controllad comparative trials, the incidence of
respective abnormal values in sulbactam/ampicillin treated patients

for 5GOT, SGFT, LD and alkaline kFhosphatase were 11.4% (50/440),

TR (U /370y 190, 4% (26/2u¢ ), and 2. 7% CI27841Y,  The incldence o]
latoratory atacrmalities racordod for Lhe came tests In azsnclaticn
with other "esptrol® antimicroblials was nearly fdent.icals 12,2%

40753705, 170t (32/278), 0. :% (1971353, and 2.8% (97327,

In sunmary, Sultactam/ampicllliin {8 an efective and safe
antimizrobial combination, porticularly sultable for the treatment of
infections caused hy beta-lactamase producing pathogens anc the

treatment of 5olvmiarabial {acrobic and anaerobie) infections

where
éne or more tueta-:anot

amage producing pathogens commonly are involved,

RAQ AL MITrrusry . Yarah 20 10BT Pp M- a0 reag ?
S ———

¥

patients entered jirto the efficacy
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URUG CONTROL REVIEW NOTES -

NUA 50-608 Rx: Rx

DOSAGE FORM: Dry powder filled vials for IV & IM inspection

ampicillin sodium (1) (2] (3] {4}

“sulbactam sodium 2.0q9 1. 0g 0. 5¢ 0.25g
1.0g 0. 5¢g 0.25¢g 0.125¢

SPORSOR: Pfizer Inc.

tastern Point Road, Groton, Conrecticut 06340

SUBMISSION REVIEWED:

a. Original dated: 4/18/85

b. Amendments dated: ’
C. - Providing for: _ ¢
NAMES

a. TRADE: Unasyn

b. NON-PROPRIETARY: Sterile ampicillin sodium/sulbactam sodium

-

C. CHEMICAL: Monosodium (2S,5R,6R}-6-[ (R)-2-amino-2-
henylacetanido]-3,3-dimeth 1-7-0x0-thia=1-
azanicyclolJ.2.0Jheptane-2-carboxylate and sodium

(ZS,SR)—3,3-dimethyT:7¥oxo-4-thia-1-azabityclo 13.2.0]

heptane-Z-carboxylate 4,4~dioxide.

d. ESTAB: Ampicillin sodium/sulbactam sodium

e. USAN: Ampicillin sodium/sulbactam sodium -

T. WhO:
“on S
LA # —F Iy
STRUCTURAL FORMULA: Ty = b =l ld Pen
. ( W - L -
/v""l -~ ‘ZW)Z;. ’-'r.;;‘& .

RELATED NDA, IND, MF, FORM 5's: IND 13,940; Form 6#s 61-789, 61-618,

6Z-056, 60-TZ9 and &2-552.
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REMARKS:

CONCLUSIONS: Labeling for trays needs to be submitted. Labeling on vialg
needs some revisions, package insert needs some revisions, additiona)
stability data needed.
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