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Background: CEM-102 is an antibiotic of the fusidane class under development for treatment of acute bacterial
skin structure infections. PK and safety of escalating single (SD), multiple (MD), and loading dose (LD) regimens of
oral CEM-102 were evaluated.

Methods: This was a randomized, double-blind, placebo-controlled, dose escalation study. CEM-102 doses (550,
1100, 1650, 2200 mg) were administered as SD, then BID (up to 1650 mg) for 5.5 days to 4 groups of healthy
subjects in the fasting state. In addition, 2 LD regimens (1100 or 1650 mg BID on Day1 followed by 550 or 825 mg
BID for 6.5 days) were evaluated. In each group 6 subjects received CEM-102 and 2 received placebo. Dose
escalation occurred after safety of the previous dose was determined. Physical examinations, vital signs, ECGs,
clinical laboratory tests, and adverse events (AEs) were monitored. Blood for assay of CEM-102 concentrations and
PK analysis was collected pre-dose and at specified intervals after each dose.

Results: Mean C,,, and AUC,, ranged from 33.4 ug/mL and 242 pgeh/mL to 128 pg/mL and 1690 ugeh/mL for SD
of 550 to 2200 mg and from 130 pg/mL and 1150 pg+h/mL to 324 pg/mL and 3290 pg-h/mL for MD of 550 to 1650
mg. LD regimens resulted in trough concentrations on Days 2 and 8 of 73.8 and 101 pg/mL (1100/550 mg regimen)
and 146 and 204 pg/mL (1650/825 mg regimen). All doses appeared to be safe. SD up to 1650 mg, MD up to 1100
mg BID, and both LD regimens were well-tolerated. Nausea and vomiting occurred at SD 2200 mg (1 subject) and
MD 1650 mg (4 subjects), therefore MD above 1650 mg were not administered. No other clinically meaningful AEs
were seen. There were no clinically significant changes in monitored safety parameters.

Conclusion: CEM-102 was safe at all doses. Plasma exposure was higher after MD compared to SD, indicating
accumulation with MD. LD regimens were well-tolerated and produced plasma concentrations that approached
steady-state at 24 hours.

Introduction

CEM-102 (Figure 1) is sodium fusidate, an antibiotic of the fusidane class that is under development by Cempra
Pharmaceuticals for treatment of patients with acute bacterial skin structure infections. Systemic sodium fusidate
has been used widely for many years in the UK and olher parts of Weslem Europe, Australia, and Canada to treat
infections caused by ible and methicili it

CEM-102 inhibits bacterial protein synthesis through inhibition of elongation factor G, a mechanism of action
different than that of any anti-infective agent currently approved in the US. CEM-102 has shown excellent
microbiological activity against Staphylococcus aureus, including methicillin resistant S. aureus (MRSA)
(MICqy 0.12 pg/mL). Coagulase-negative staphylococci (CoNS) with or without oxacillin-resistance (MICgq
0.12 pg/mL) were all highly susceptible to CEM-102. The MIC range of CEM-102 against more than 100 isolates of
Group A streptococci was 2 to 8 ug/mL. In experimental murine infection models, CEM-102 showed protective
effects against systemic infection with S. aureus and was effective in reducing bacterial density in systemic and soft
tissue infections.

Metabolite stability and reaction phenotyping studies have shown that hepatic metabolism is a likely route of
clearance for CEM-102 and that CYP3A4 is the principal enzyme that metabolizes CEM-102. Animal toxicology
studies have shown limited toxicological effects of CEM-102, primarily minor gastrointestinal (Gl) tract and adrenal
gland changes. Pulmonary and cardiovascular safety pharmacology studies with CEM-102 in animal models found
no evidence of adverse effects.

In a previous Phase 1 study in healthy subjects, CEM-102 500 mg single doses were safe and well tolerated. Mean
Cirg Was 27.4 pg/mL and t,;, was 11.8 hours. Food appeared to decrease the Cpq, of CEM-102 by approximately
23%, although total exposure, time to peak plasma and t;, were when a CEM-102
500 mg dose was administered under fed or fasting conditions.

In a second study, CEM-102 500 mg administered orally TID for 4.5 Figure 1. Chemical Structure of CEM-102
days for a total of 13 doses was safe and generally well tolerated. 2 -
After the final dose on Day 5, mean CEM-102 concentrations rose
rapidly and peaked at ~3 hours post-dose, then declined slowly with
an apparent t;, of 19 hours. Maximum plasma concentrations
ranged between 87.6 and 245 pg/mL. Trough levels rose steadily
from Day 1 to Day 5 attaining 105 pg/mL at trough on Day 5 and
120 pg/mL at 8 hours post-dose. The continued rise in mean trough
concentrations following the last dose suggested that steady state
was not yet reached by Day 5.

Optimal treatment of skln structure lnlectlon pathogens S. aureus
and Group A may require dy te
plasma CEM-102 trough levels of 80 to 100 pg/mL early in the
treatment course. The present study evaluated the PK, safety, and
tolerability of single doses (SD) and multiple doses (MD) of CEM-
102 and explored loading dose (LD) regimens aimed at achieving
this profile in healthy adult subjects.

Revised Abstract

tudy Design and Methodolog

Objectives

* To assess the PK, safety and tolerability of escalating SDs and MDs of oral CEM-102.

+ To assess the PK, safety and tolerability of LDs of CEM-102 followed by lower Q12 hours
(Q12h) maintenance doses.

Study Design and Selection Criteria

« Phase 1, randomized, double-blind, placebo-controlled, escalating-dose, SD, MD, and LD

study in healthy adult male and female subjects.

Enrolled: A total of 40 subjects were enrolled in 5 cohorts of 8 subjects.

Key selection criteria:

» Healthy males and females 18 to 55 years of age.

> Body mass index (BMI) 18 to 30 kg/m?; total body weight >60 kg.

> () test and for females of childbearing potential.

> Drug or alcohol abusers and tobacco users excluded.

> Subjects with QTc >450 msec (470 msec for females) excluded.

Treatments
Period 1 Period 2
Cohort 1: 550 mg X 1 — 7 day wio*— 550 mg BID X 5.5 days
Cohort 2: 1100 mg X 1 — 7 day w/o — 1100 mg BID X 5.5 days
Cohort 3: 1650 mg X 1 — 7 day w/o — 1650 mg BID X 5.5 days
Cohort 4: 2200 mg X 1 — 7 day w/o — 1100 mg BID Day 1, then 550 mg BID X 6.5 days
Cohort 5: No Period 1 1650 mg BID Day 1, then 825 mg BID X 6.5 days
+ Within each dose group, 6 subjects received CEM-102 and 2 received placebo.
- Dose escalation proceeded only after the safety of the previous dose was determined.

* wio = washout

Safety Assessments

« Safety was assessed by monitoring of adverse events (AEs), physical examinations, vital
signs, and clinical laboratory tests pre- and post-dose. ECGs were obtained at baseline and
anticipated time of peak plasma drug concentration.

Pharmacokinetic Assessments

+ Blood samples for assay of CEM-102 concentrations and PK assessments were collected
pre-dose and at frequent intervals up to 72 h post-dose after the single dose in Period 1 and
the final dose in Period 2, and pre-dose and 3 h after each dose on Days 2-5 (Cohorts 1-3)
and 2-7 (Cohorts 4-5) of Period 2.

The following PK parameters were derived from the plasma concentration vs time curve
after single doses and at steady state (as appropriate):

» Maximum measured plasma concentration (C,,)

> Measured concentration prior to (Cpge) and 12 hours following (Cposy) the 11th dose
(Period 2) or 15th dose (Loading Dose Period 2)

> Average concentration during a dosing interval at steady-state (Cayg)

> Area under the concentration versus time curve (AUCq, AUCy.,,, and AUC, )
> The accumulation ratio (Racc)

> Time to peak concentration (t,,,,)

> Apparent terminal elimination half lfe (t, ;)

> Apparent first-order terminal elimination rate constant (Kel)

> Apparent volume of distribution (V,/F)

> Apparent clearance (CL/F)

Statistical Methods and Data Analysis
Sample size was based on clinical experience and judgment.
* No power calculations were performed.
+ Data was i using

and percentages for discrete variables.

+ Graphs of mean plasma CEM-102 concentrations vs (lme were produced for each dose
level and standard PK and ing statistics.

statistics for variables and frequencies

Subjects

+ Forty subjects (21 males and 19 females) were enrolled and 39 completed the study.
+ Demographics were comparable in CEM-102 and placebo groups.

Safety and Tolerability

SDs MDs and LDs:
« AEs were all mild in severity « AEs mostly mild in severity at all dose levels
+ No AEs seen at 1650 mg + Gl symptoms (primarily mild nausea) in all MD groups

GI AEs in 4 subjects at 2200 mg
> Nausea in 3 subjects sul
> Vomiting in 1 subject > 1650 mg BID =5 sumec«s (4 with vomiting)
» Abdominal distention in 1 * GIAEs in the LD regimens were minimal

subject > 1100/550 mg = 1 subject with mild nausea

> 1650/825 mg = None
* Transient low-level bilirubin increases were seen at
1650 mg MD and both LDs consistent with Mrp2 &
Bsep inhibition
No clinically significant ECG or PE changes
CEM-102 was well tolerated at MDs up to 1100 mg
and in both LD regimens

> 550 mg BID = 2 sul jecls
» 1100 mg Bl

+ No clinically significant changes
in labs, ECGs, or PEs
CEM-102 was well tolerated at
single doses to 1650 mg

Pharmacokinetics
Descriptive statistics of CEM-102 plasma PK parameters are summarized in the following
tables & figures.

Table 1. Mean PK Parameters for CEM-102 in Plasma after Single and Multiple Doses
Cohort 1 Cohort 2 Cohort 3 Cohort4
550 mg 1100 mg 650 mg 2200 mg
Parameter [Mean | sp | Mean | sD | Mean | SD | Mean | sD
Period 1 Day 1
e HGIML 334 [ 122 | 722 | 108 | 102 | 258 | 128 | 283
e 200 | (2:3) | 350 | (1-4) | 300 | (2-4)
T 0.0564 | 00130 | 0.0617 | 0.0120 | 00498
7 123 | 298 | 112 | 247 | 139
UCyg56, g himL 242 | 102 | 844 | 115 | 1260
AUCip.an, g himL 441 | 260 | 1100 | 247 | 1800
CLIF. Lih 169 | 100 | 104 | 0202 | 107 0924
VL 284 | 108 | 169 | 120 | 211 | 496 | 192
Period 2 Day 6
e HGIML 130 | 305 | 281 [ 525 [ 324 | 268 -
o 300 | (154) | 400 | (-8) | 400 | (156) [ -
T 0.0554 | 00131 | 0.0404 | 0.0162 | 00199 | 00118 | -
b 125 | 305 | 171 | 679 | 316 | 189 -
UCy.17, g himL 1150 | 433 | 2550 | 417 | 3200 | 146 -
CLIF. Lih 0553 | 0255 | 0449 | 0.100 | 00503 | 0.0223 | -
VgL 988 | 305 | 127 | 566 | 348 | 229 -
[ ratio | 389 - 389 - 318 - -
'AUC,q.1, accumulation 261 7 230 7 e 7 7 7
ratio

@ Exprossod as modian and rango.
b Apparentirst-order terminal elimination rate constant
© Expressed as harmonic mean and pseudo SD.

Figure 1. Mean CEM-102 Plasma Concentrations after Single and Multiple Doses
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Table 2. Mean PK Parameters for CEM-102 in Plasma after Loadlng Doses
Day:

on Day 1 Followed by Maintenance Doses X 6.5

11001550 mg 16501825 mg
Parameter Mean sD Mean sb
Conse I 144 ar9 261 324
Tome| 400 (36) 3.50 34
Koht| 00427 0.0139 00231 0.00650
Tuh| 163 5.60 30.0 850
AUCz, pgimL | 2,380 717 2,560 345
CUF.UNh| 0246 00618 0325 00397
VyREL| 604 1.70 150 486

* Expressed as median and ran
© Apparent first-order terminal elimination rate constant

Figure 2. Mean CEM-102 Plasma Concentrations after Single and Multiple Doses
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Conclusions

Cnax @and AUC showed more than dose proportional increases from 550
mg to 1100 mg, then approximately dose proportional increases from 1100
mg to 2200 mg (single dose only for 2200 mg).

Accumulation occurred from Day 1 to last day of dosing at all dose levels

1100 mg BID Loading Dose followed by 550 mg BID Maintenance Dose
resulted in trough plasma concentrations of 74 ug/mL at 24 hours and 101
pg/mL after 7 days of dosing

1650 mg BID Loading Dose followed by 825 mg BID Maintenance Dose
resulted in trough plasma concentration of 146 pg/mL at 24 hours and 204
pg/mL after 7 days of dosing.

All dose levels in all regimens were considered safe in healthy subjects.

Single doses to 1650 mg and multiple doses to 1100 mg were well
tolerated by healthy subjects.

The 1650 and 1100 BID LD regimens were very well tolerated by healthy
subjects.

A LD regimen intermediate between the 2 regimens evaluated (e.g. 1500
mg BID followed by 600 mg BID) should provide the optimal exposure for
eradication of both S. aureus and Group A B-hemolytic streptococci and
minimize any potential for emergence of resistance.



