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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 21-572/S-008

Cubist Pharmaceuticals, Inc.

Attention: Francis P. Tally, MD

Senior Vice President and Chief Scientific Officer
65 Hayden Avenue

Lexington, MA 02421

Dear Dr. Tally:

Please refer to your supplemental new drug application dated September 22, 2005, received September
26, 2005, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for CUBICIN®
(daptomycin for injection) Intravenous, 500 mg/vial.

We also acknowledge receipt of your submissions dated October 24, 2005, November 14, 2005,
November 16, 2005, December 22, 2005, December 28, 2005, January 3, 2006, January 19, 2006,
January 23, 2006, January 24, 2006 (2), January 25, 2006 (2), January 26, 2006 (2), January 31, 2006,
February 3, 2006, February 10, 2006, February 21, 2006, February 22, 2006 (2), February 24, 2006 (2),
February 28, 2006, March 1, 2006, March 3, 2006, March 13, 2006 (2), March 15, 2006, March 22,
2006, and March 27, 2006.

Your submissions of April 14, 2006, April 18, 2006, April 19, 2006, April 20, 2006, May 18, 2006,
May 22, 2006 and May 24, 2006 constituted a complete response to our March 24, 2006 action letter.

This supplemental new drug application provides for the use of CUBICIN® (daptomycin for injection)
Intravenous, 500 mg/vial, for the treatment of Staphylococcus aureus bloodstream infections
(bacteremia), including those with right-sided infective endocarditis, caused by methicillin-susceptible
and methicillin-resistant isolates.

We completed our review of this application, as amended, and it is approved, effective on the date of
this letter, for use as recommended in the agreed-upon labeling text.

The final printed labeling (FPL) must be identical to the enclosed labeling. Marketing the product with
FPL that is not identical to the approved labeling text may render the product misbranded and an
unapproved new drug.
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Please submit an electronic version of the FPL according to the guidance for industry titled Providing
Regulatory Submissions in Electronic Format - NDA. Alternatively, you may submit 20 paper copies
of the FPL as soon as it is available but no more than 30 days after it is printed. Individually mount 15
of the copies on heavy-weight paper or similar material. For administrative purposes, designate this
submission “FPL for approved NDA 21-572/S-008.” Approval of this submission by FDA is not
required before the labeling is used.

All applications for new active ingredients, new dosage forms, new indications, new routes of
administration, and new dosing regimens are required to contain an assessment of the safety and
effectiveness of the product in pediatric patients unless this requirement is waived or deferred. We are
deferring submission of your pediatric studies for ages 0 to 18 years until December 31, 2011.

Your deferred pediatric studies required under section 2 of the Pediatric Research Equity Act (PREA)
are considered required postmarketing study commitments. The status of this postmarketing study shall
be reported annually according to 21 CFR 314.81. This commitment is listed as follows:

1. Deferred pediatric study under PREA for the treatment of Staphylococcus aureus bloodstream
infections (bacteremia), including those with right-sided infective endocarditis, caused by
methicillin-susceptible and methicillin-resistant isolates.

Final Report Submission: December 31, 2011

Submit final study reports to this NDA. For administrative purposes, all submissions related to this
pediatric postmarketing study commitment must be clearly designated “Required Pediatric Study
Commitments”.

We also remind you of your postmarketing study commitments, in your submission dated May 25,
2006. These commitments are listed below:

Clinical:

1. Description of Commitment: Conduct a study to evaluate the potential impact of daptomycin
used in combination therapy in the treatment of S.aureus infective endocarditis.

Protocol Submission: by November, 2006
Study Start by April, 2007
Final Report Submission by June, 2010

Microbiology:

2. Description of Commitment: Perform studies to assess penetration of daptomycin into
vegetations using simulated endocarditis vegetations in vitro and in animals.

Protocol Submission: by September, 2006
Study Start by October, 2006
Final Report Submission by December, 2007
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3. Description of Commitment: Perform in vitro studies to evaluate potential factors affecting
daptomycin potency including vancomycin exposure and the susceptibility of vancomycin
intermediate S. aureus (VISA) strains to daptomycin.

Protocol Submission: by July, 2006
Study Start by August, 2006
Final Report Submission by December, 2006

4. Description of Commitment: Perform studies of the activity and penetration of daptomycin in

biofilms.
Protocol Submission: by September, 2006
Study Start by December, 2006

Final Report Submission by April, 2007

5. Description of Commitment: Evaluate the efficacy of daptomycin in combination with other
antibiotics in vitro and in animal models of bacterial endocarditis.

Protocol Submission: by September, 2006
Study Start by October, 2006
Final Report Submission by December, 2007

We also remind you that you have agreed to collect the following information:

Clinical:

1. Monitor outcomes of patients with S. aureus bacteremia and infective endocarditis from the
ongoing Cubicin Outcome Registry and Experience (CORE) database. Summarize data in
annual report for 2 years.

Microbiology:

1. Monitor reports of resistance and collect isolates for determination of daptomycin and
vancomycin minimum inhibitory concentration (MIC) when possible. Submit findings in
periodic safety update reports (PSUR).

2. Perform surveillance studies to monitor the activity of daptomycin for a period of no less than 2
years. A summary of findings are to be included in each year’s annual report.

3. Collect organisms that become resistant to daptomycin and perform studies to characterize the
mode(s) of resistance, including genetic changes.

4. Determine cross-resistance of daptomycin resistant bacteria to other antimicrobials.

5. Evaluate the impact of sub-inhibitory concentrations of daptomycin on the development of
resistance and the results of serial passage experiments.
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Submit clinical protocols to your IND for this product. Submit nonclinical and chemistry,
manufacturing, and controls protocols and all study final reports to this NDA. In addition, under 21
CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii), you should include a status summary of each
commitment in your annual report to this NDA. The status summary should include expected
summary completion and final report submission dates, any changes in plans since the last annual
report, and, for clinical studies, number of patients entered into each study. All submissions, including
supplements, relating to these postmarketing study commitments must be prominently labeled
“Postmarketing Study Commitment Protocol”, “Postmarketing Study Commitment Final
Report”, or “Postmarketing Study Commitment Correspondence.”

In addition, submit three copies of the introductory promotional materials that you propose to use for
this product. Submit all proposed materials in draft or mock-up form, not final print. Send one copy to
this division and two copies of both the promotional materials and the package insert directly to:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, MD 20705-1266

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

We remind you that you must comply with reporting requirements for an approved NDA (21 CFR
314.80 and 314.81).

If you have any questions, call J. Christopher Davi, Regulatory Project Manager at (301) 796-0702.

Sincerely,

{See appended electronic signature page}

Janice M. Soreth, MD

Director,

Division of Anti-Infective and Ophthalmology Products
Office of Antimicrobial Products

Center for Drug Evaluation and Research

Enclosure: Approved labeling dated May 25, 2006



This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jani ce Soreth
5/ 25/ 2006 06:45: 10 PM
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville, MD 20857

NDA 21-572/S-008

Cubist Pharmaceuticals, Inc.
Attention: David Mantus, PhD
Director, Regulatory Affairs
65 Hayden Avenue
Lexington, MA 02421

Dear Dr. Mantus:

Please refer to your new drug application (NDA) dated September 22, 2005, received September 26,
2005, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for CUBICIN®
(daptomycin for injection) Intravenous, 500 mg/vial.

We also acknowledge receipt of your submissions dated October 11, 2005, October 24, 2005,
November 14, 2005, November 16, 2005, December 22, 2005, December 28, 2005, January 3, 2006,
January 19, 2006, January 23, 2006, January 24, 2006, January 25, 2006, January 26, 2006, January
31, 2006, February 3, 2006, February 10, 2006, February 21, 2006, February 22, 2006, February 24,
2006, February 28, 2006, March 1, 2006, March 3, 2006, March 13, 2006, March 15, 2006, and March
16, 2006.

This supplemental new drug application provides for the use of CUBICIN® (daptomycin for injection)
Intravenous, 500 mg/vial, for the treatment of Complicated Skin and Skin Structure Infections (¢SSSI)
and Staphylococcus aureus Bacteremia/Endocarditis.

We have completed our review of this application, and it is approvable. Before the application may be
approved, however, it will be necessary for you to revise your proposed labeling, submitted to the
Agency on March 12, 2006. Please address issues raised by the review team in their proposed label of
March 14, 2006 and in the meetings of March 20, 21, 22, and 24, 2006 concerning the following
sections of the label:

Indications and Usage
Clinical Studies Section
Dosage and Administration
Clinical Pharmacology

b e

In addition, please address how data regarding patients with persisting or relapsing Staphylococcus
aureus (PRSA) bacteremia, increasing MICs, and patient outcomes should be included in product
labeling. Approval is contingent upon agreement on content of labeling.
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Within 10 days after the date of this letter, you are required to amend this application, notify us of your
intent to file an amendment, or follow one of your other options under 21 CFR 314.110. If you do not
follow one of these options, we will consider your lack of response a request to withdraw the
application under 21 CFR 314.65. Any amendment should respond to all the deficiencies listed. We
will not process a partial reply as a major amendment nor will the review clock be reactivated until all
deficiencies have been addressed.

Under 21 CFR 314.102(d), you may request an informal meeting or telephone conference with the
Division of Anti-Infective and Ophthalmology Products to discuss what steps need to be taken before
the application may be approved.

The drug product may not be legally marketed until you have been notified in writing that the
application is approved.

If you have any questions, call J. Christopher Davi, Regulatory Project Manager (301) 796-0702.

Sincerely,

{See appended electronic signature page}

Janice M. Soreth, MD, Director

Division of Anti-Infective and Ophthalmology Products
Office of Antimicrobial Products

Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Janice Soreth
3/24/2006 05:26:06 PM
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Cubicin®
(daptomycin for injection)

Rx only

To reduce the development of drug-resistant bacteria and maintain the effectiveness of CUBICIN
and other antibacterial drugs, CUBICIN should be used only to treat or prevent infections caused
by bacteria.

DESCRIPTION

CUBICIN contains daptomycin, a cyclic lipopeptide antibacterial agent derived from the
fermentation of Streptomyces roseosporus. The chemical name is N-decanoyl-L-tryptophyl-D-
asparaginyl-L-aspartyl-L-threonylglycyl-L-ornithyl-L-aspartyl-D-alanyl-L-aspartylglycyl-D-
seryl-threo-3-methyl-L-glutamyl-3-anthraniloyl-L-alanine €;-lactone. The chemical structure is:

Hi % -

The empirical formula is C7,H ;91N 7026; the molecular weight is 1620.67. CUBICIN is supplied
as a sterile, preservative-free, pale yellow to light brown, lyophilized cake containing
approximately 900 mg/g of daptomycin for intravenous (IV) use following reconstitution with
0.9% sodium chloride injection. The only inactive ingredient is sodium hydroxide which is used
in minimal quantities for pH adjustment. Freshly reconstituted solutions of CUBICIN range in
color from pale yellow to light brown.

CLINICAL PHARMACOLOGY

Pharmacokinetics

The mean (SD) pharmacokinetic parameters of daptomycin at steady-state following IV
administration of 4 to 12 mg/kg q24h to healthy young adults are summarized in Table 1.
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Daptomycin pharmacokinetics were generally linear and time-independent at doses of 4 to 12
mg/kg q24h. Steady-state trough concentrations were achieved by the third daily dose. The
mean (SD) steady-state trough concentrations attained following administration of 4, 6, 8, 10 and
12 mg/kg q24h were 5.9 (1.6), 6.7 (1.6), 10.3 (5.5), 12.9 (2.9) and 13.7 (5.2) ng/mL,
respectively.

Table 1. Mean (SD) CUBICIN Pharmacokinetic Parameters in Healthy Volunteers at Steady-State

Pharmacokinetic Parameters”

Dose” AUC4 tis Vi CLy Crnax
(mg/kg) (ug*h/mL) (h) (L/kg) (mL/h/kg) (ng/mL)
4 (N=6) 494 (75) 8.1(1.0) 0.096 (0.009) 8.3(1.3) 57.8 (3.0)
6 (N=6) 632 (78) 7.9 (1.0) 0.101 (0.007) 9.1(1.5) 93.9 (6.0)
8 (N=6) 858 (213) 83(2.2) 0.101 (0.013) 9.0 (3.0) 123.3 (16.0)
10 (N=9) 1039 (178) 7.9 (0.6) 0.098 (0.017) 8.8(2.2) 141.1 (24.0)
12 (N=9) 1277 (253) 7.7 (1.1) 0.097 (0.018) 9.0 (2.8) 183.7 (25.0)

a. AUC.4, area under the concentration time-curve from 0 to 24 hours; t,, terminal elimination half-life; Vg,
volume of distribution at steady-state; CLt, plasma clearance; C,,,x, maximum plasma concentration.

b. Doses of CUBICIN in excess of 6 mg/kg have not been approved.

Distribution

Daptomycin is reversibly bound to human plasma proteins, primarily to serum albumin, in a
concentration-independent manner. The overall mean binding ranged from 90 to 93%.

In clinical studies, mean serum protein binding in subjects with CLcg >30 mL/min was
comparable to that observed in healthy subjects with normal renal function. However, there was
a trend toward decreasing serum protein binding among subjects with CLcr <30 mL/min
(87.6%), including those receiving hemodialysis (85.9%) and continuous ambulatory peritoneal
dialysis (CAPD) (83.5%). The protein binding of daptomycin in subjects with hepatic
impairment (Child-Pugh B) was similar to healthy adult subjects.

The volume of distribution at steady-state (V) of daptomycin in healthy adult subjects was
approximately 0.10 L/kg and was independent of dose.

Metabolism

In vitro studies with human hepatocytes indicate that daptomycin does not inhibit or induce the
activities of the following human cytochrome P450 isoforms: 1A2, 2A6, 2C9, 2C19, 2D6, 2E1,
and 3A4. In in vitro studies, daptomycin was not metabolized by human liver microsomes. It is
unlikely that daptomycin will inhibit or induce the metabolism of drugs metabolized by the P450
system.

In five healthy young adults after infusion of radiolabeled '*C-daptomycin, the plasma total
radioactivity was similar to the concentration determined by microbiological assay.
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In a separate study, no metabolites were observed in plasma on Day 1 following administration
of CUBICIN at 6 mg/kg to subjects. Inactive metabolites have been detected in urine, as
determined by the difference in total radioactive concentrations and microbiologically active
concentrations. Minor amounts of three oxidative metabolites and one unidentified compound
were detected in urine. The site of metabolism has not been identified.

Excretion

Daptomycin is excreted primarily by the kidney. In a mass balance study of five healthy subjects
using radiolabeled daptomycin, approximately 78% of the administered dose was recovered from
urine based on total radioactivity (approximately 52% of the dose based on microbiologically
active concentrations) and 5.7% of the dose was recovered from feces (collected for up to nine
days) based on total radioactivity.

Because renal excretion is the primary route of elimination, dosage adjustment is necessary in
patients with severe renal insufficiency (CLcr <30 mL/min) (see DOSAGE AND
ADMINISTRATION).

Special Populations

Renal Insufficiency

Population derived pharmacokinetic parameters were determined for infected patients
(complicated skin and skin structure infections and S. aureus bacteremia) and non-infected
subjects with varying degrees of renal function (Table 2). Plasma clearance (CLt), elimination
half-life (t;2), and volume of distribution (Vgs) were similar in patients with complicated skin
and skin structure infections compared with those with S. aureus bacteremia. Following the
administration of CUBICIN 4 mg/kg q24h, the mean CLt was 9%, 22%, and 46% lower among
subjects and patients with mild (CLcr 50-80 mL/min), moderate (CLcr 30-50 mL/min), and
severe (CLcgr <30 mL/min) renal impairment, respectively, than those with normal renal function
(CLcr >80 mL/min). The mean steady-state systemic exposure (AUC), t2, and Vg increased
with decreasing renal function, although the mean AUC was not markedly different for patients
with CLcr 30-80 mL/min compared with those with normal renal function. The mean AUC for
patients with CLcr <30 mL/min and for patients on hemodialysis (dosed post-dialysis) were
approximately 2- and 3-times higher, respectively, than for patients with normal renal function.
Following the administration of CUBICIN 4 mg/kg q24h, the mean C,,x ranged from 60 to 70
pg/mL in patients with CLcr >30 mL/min, while the mean Cy,ax for patients with CLcr <30
mL/min ranged from 41 to 58 pg/mL. The mean Cy,,x ranged from 80 to 114 pg/mL in patients
with mild to moderate renal impairment and was similar to that of patients with normal renal
function after the administration of CUBICIN 6 mg/kg 24h. In patients with renal insufficiency,
both renal function and creatine phosphokinase (CPK) should be monitored more frequently.
CUBICIN should be administered following the completion of hemodialysis on hemodialysis
days (see DOSAGE AND ADMINISTRATION for recommended dosage regimens).
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Table 2. Mean (SD) Daptomycin Population Pharmacokinetic Parameters Following Infusion of 4 mg/kg or 6
mg/kg to Infected Patients and Non-Infected Subjects with Varying Degrees of Renal Function

b

t1/2a \]ssa CLTa AUCO-ooa AU(jssb Cmin,ss

Renal Function (h) (L/kg) (mL/h/kg) (ng*h/mL) (ng*h/mL) | (ng*h/mL)

4 mg/kg 4 mg/kg 4 mg/kg 4 mg/kg 6 mg/kg 6 mg/kg
Normal 9.39 (4.74) 0.13 (0.05) 10.9 (4.0) 417 (155) 545 (296) 6.9 (3.5)
(CL¢gr >80 mL/min) N=165 N=165 N=165 N=165 N=62 N=+61
Mild Renal Impairment | 10.75 (8.36) 0.12 (0.05) 9.9 (4.0) 466 (177) 637 (215) 12.4 (5.6)
(CLcr 50-80 mL/min) N=64 N=64 N=64 N=64 N=29 N=29
Moderate Renal 14.70 (10.50) | 0.15(0.06) 8.5(33.4) 560 (258) 868 (349) 19.0 (9.0)
Impairment N=24 N=24 N=24 N=24 N=15 N=14
(CL¢r 30-<50 mL/min)
Severe Renal 27.83 (14.85) | 0.20(0.15) 59@3.9) 925 (467) 1050, 892 244,214
Impairment N=8 N=8 N=8 N=8 N=2 N=2
(CLcRr <30 mL/min)
Hemodialysis 29.81 (6.13) 0.15(0.04) 3.7(1.9) 1244 (374) NA NA

N=21 N=21 N=21 N=21

Note: CLcg, creatinine clearance estimated using the Cockcroft-Gault equation with actual body weight;

AUC,_,, area under the concentration time-curve extrapolated to infinity; AUC,, area under the concentration time-
curve calculated over the 24-hour dosing interval at steady-state; Cpinss, trough concentration at steady-state; NA,
not applicable.

a. Parameters obtained following a single dose from patients with complicated skin and skin structure infections
and healthy subjects.

b. Parameters obtained at steady-state from patients with S. aureus bacteremia.

Hepatic Insufficiency

The pharmacokinetics of daptomycin were evaluated in 10 subjects with moderate hepatic
impairment (Child-Pugh Class B) and compared with healthy volunteers (N=9) matched for
gender, age, and weight. The pharmacokinetics of daptomycin were not altered in subjects with
moderate hepatic impairment. No dosage adjustment is warranted when administering
CUBICIN to patients with mild to moderate hepatic impairment. The pharmacokinetics of
daptomycin in patients with severe hepatic insufficiency have not been evaluated.

Gender
No clinically significant gender-related differences in daptomycin pharmacokinetics have been
observed. No dosage adjustment is warranted based on gender when administering CUBICIN.

Geriatric

The pharmacokinetics of daptomycin were evaluated in 12 healthy elderly subjects (>75 years of
age) and 11 healthy young controls (18 to 30 years of age). Following administration of a single
4 mg/kg IV dose, the mean total clearance of daptomycin was reduced approximately 35% and

the mean AUC., increased approximately 58% in elderly subjects compared with young healthy
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subjects. There were no differences in Crnax. No dosage adjustment is warranted for elderly
patients with normal renal function.

Obesity

The pharmacokinetics of daptomycin were evaluated in six moderately obese (Body Mass Index
[BMI] 25 to 39.9 kg/m?) and six extremely obese (BMI >40 kg/m?) subjects and controls
matched for age, sex, and renal function. Following administration of a single 4 mg/kg IV dose
based on total body weight, the plasma clearance of daptomycin normalized to total body weight
was approximately 15% lower in moderately obese subjects and 23% lower in extremely obese
subjects compared with non-obese controls. The AUC,.,, of daptomycin increased
approximately 30% in moderately obese and 31% in extremely obese subjects compared with
non-obese controls. The differences were most likely due to differences in the renal clearance of
daptomycin. No dosage adjustment of CUBICIN is warranted in obese subjects.

Pediatric

The pharmacokinetics of daptomycin in pediatric populations (<18 years of age) have not been
established.

Drug-Drug Interactions

Drug-drug interaction studies were performed with CUBICIN and other drugs that are likely to
either be co-administered or associated with overlapping toxicity.

Aztreonam

In a study in which 15 healthy adult subjects received a single dose of CUBICIN 6 mg/kg IV,
aztreonam 1 g IV, and both in combination, the Cyax and AUCy., of daptomycin were not
significantly altered by aztreonam; the C,,,x and AUC_,, of aztreonam were also not significantly
altered by daptomycin. No dosage adjustment of either antibiotic is warranted when co-
administered.

Tobramycin

In a study in which 6 healthy adult males received a single dose of CUBICIN 2 mg/kg IV,
tobramycin 1 mg/kg I'V, and both in combination, the mean Cy,,x and AUC_,, of daptomycin
increased 12.7% and 8.7%, respectively, when administered with tobramycin. The mean Ciy,x
and AUCy., of tobramycin decreased 10.7% and 6.6%, respectively, when administered with
CUBICIN. These differences were not statistically significant. The interaction between
daptomycin and tobramycin with a clinical dose of CUBICIN is unknown. Caution is warranted
when CUBICIN is co-administered with tobramycin.

Warfarin

In 16 healthy subjects, concomitant administration of CUBICIN 6 mg/kg q24h for 5 days
followed by a single oral dose of warfarin (25 mg) had no significant effect on the
pharmacokinetics of either drug and did not significantly alter the INR (International Normalized
Ratio) (see PRECAUTIONS, Drug Interactions).
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Simvastatin

In 20 healthy subjects on a stable daily dose of simvastatin 40 mg, administration of CUBICIN
4 mg/kg IV q24h for 14 days (N=10) was not associated with a higher incidence of adverse
events than subjects receiving placebo once daily (N=10) (see PRECAUTIONS, Drug
Interactions).

Probenecid

Concomitant administration of probenecid (500 mg four times daily) and a single dose of
CUBICIN 4 mg/kg IV did not significantly alter the Cy,.x and AUCy., of daptomycin. No dosage
adjustment of CUBICIN is warranted when CUBICIN is co-administered with probenecid.

MICROBIOLOGY

Daptomycin is an antibacterial agent of a new class of antibiotics, the cyclic lipopeptides.
Daptomycin is a natural product which has clinical utility in the treatment of infections caused
by aerobic Gram-positive bacteria. The in vitro spectrum of activity of daptomycin encompasses
most clinically relevant Gram-positive pathogenic bacteria. Daptomycin retains potency against
antibiotic resistant Gram-positive bacteria including isolates resistant to methicillin, vancomycin,
and linezolid.

Daptomycin exhibits rapid, concentration-dependent bactericidal activity against Gram-positive
organisms in vitro. This has been demonstrated both by time-kill curves and by MBC/MIC
ratios (minimum bactericidal concentration/minimum inhibitory concentration) using broth
dilution methodology. Daptomycin maintained bactericidal activity in vitro against stationary
phase S. aureus in simulated endocardial vegetations. The clinical significance of this is not
known.

Mechanism of Action

The mechanism of action of daptomycin is distinct from any other antibiotic. Daptomycin binds
to bacterial membranes and causes a rapid depolarization of membrane potential. This loss of
membrane potential causes inhibition of protein, DNA, and RNA synthesis, which results in
bacterial cell death.

Mechanism of Resistance

At this time, no mechanism of resistance to daptomycin has been identified. Currently, there are
no known transferable elements that confer resistance to daptomycin.

Cross-Resistance

Cross-resistance has not been observed with any other antibiotic class.

Interactions with Other Antibiotics

In vitro studies have investigated daptomycin interactions with other antibiotics. Antagonism, as
determined by kill curve studies, has not been observed. In vitro synergistic interactions of
daptomycin with aminoglycosides, B-lactam antibiotics, and rifampin have been shown against
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some isolates of staphylococci (including some methicillin-resistant isolates) and enterococci
(including some vancomycin-resistant isolates).

Complicated Skin and Skin Structure Infection (cSSSI) Studies

The emergence of daptomycin non-susceptible isolates occurred in 2 infected patients across the
set of Phase 2 and pivotal Phase 3 clinical trials. In one case, a non-susceptible S. aureus was
isolated from a patient in a Phase 2 study who received CUBICIN at a less than the protocol-
specified dose for the initial 5 days of therapy. In the second case, a non-susceptible
Enterococcus faecalis was isolated from a patient with an infected chronic decubitus ulcer
enrolled in a salvage trial.

S. aureus Bacteremia/Endocarditis and Other Post-Approval Studies

In subsequent clinical trials, non-susceptible isolates were recovered. S. aureus was isolated
from a patient in a compassionate use study and from 7 patients in the S. aureus
bacteremia/endocarditis study (see PRECAUTIONS). An E. faecium was isolated from a
patient in a VRE study.

Daptomycin has been shown to be active against most isolates of the following microorganisms
both in vitro and in clinical infections, as described in the INDICATIONS AND USAGE
section.

Aerobic and facultative Gram-positive microorganisms:

Enterococcus faecalis (vancomycin-susceptible isolates only)
Staphylococcus aureus (including methicillin-resistant isolates)
Streptococcus agalactiae

Streptococcus dysgalactiae subsp. equisimilis

Streptococcus pyogenes

The following in vitro data are available, but their clinical significance is unknown. Greater than
90% of the following microorganisms demonstrate an in vitro MIC less than or equal to the
susceptible breakpoint for daptomycin versus the bacterial genus. The efficacy of daptomycin in
treating clinical infections due to these microorganisms has not been established in adequate and
well-controlled clinical trials.

Aerobic and facultative Gram-positive microorganisms:

Corynebacterium jeikeium

Enterococcus faecalis (vancomycin-resistant isolates)

Enterococcus faecium (including vancomycin-resistant isolates)
Staphylococcus epidermidis (including methicillin-resistant isolates)
Staphylococcus haemolyticus

Susceptibility Testing Methods

Susceptibility testing by dilution methods requires the use of daptomycin susceptibility powder.
The testing of daptomycin also requires the presence of physiological levels of free calcium ions
(50 mg/L of calcium, using calcium chloride) in Mueller-Hinton broth medium.
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Dilution Technique

Quantitative methods are used to determine antimicrobial MICs. These MICs provide estimates
of the susceptibility of bacteria to antimicrobial compounds. The MICs should be determined
using a standardized procedure' ? based on a broth dilution method or equivalent using
standardized inoculum and concentrations of daptomycin. The use of the agar dilution method is
not recommended with daptomycin®. The MICs should be interpreted according to the criteria in
Table 3.

Diffusion Technique

Quantitative methods that require measurement of zone diameters have not been shown to
provide reproducible estimates of the susceptibility of bacteria to daptomycin. The use of the
disk diffusion method is not recommended with daptomycin®>.

Table 3. Susceptibility Interpretive Criteria for Daptomycin

Broth Dilution MIC
(ng/mL)*
Pathogen S I R
Staphylococcus aureus <1 (b) (b)
(methicillin-susceptible and methicillin-resistant) -
Streptococcus pyogenes, Streptococcus agalactiae, < (b) (b)
and Streptococcus dysgalactiae subsp. equisimilis =
Enterococcus faecalis
(vancomycin-susceptible only) <4 (®) (®)

a. The MIC interpretive criteria for S. aureus and E. faecalis are applicable only to tests performed by broth
dilution using Mueller-Hinton broth adjusted to a calcium content of 50 mg/L; the MIC interpretive criteria for
Streptococcus spp. other than S. pneumoniae are applicable only to tests performed by broth dilution using
Mueller-Hinton broth adjusted to a calcium content of 50 mg/L, supplemented with 2 to 5% lysed horse blood,
inoculated with a direct colony suspension and incubated in ambient air at 35°C for 20 to 24 hours.

b. The current absence of data on daptomycin-resistant isolates precludes defining any categories other than
“Susceptible.” Isolates yielding test results suggestive of a “Non-Susceptible” category should be retested, and
if the result is confirmed, the isolate should be submitted to a reference laboratory for further testing.

A report of “Susceptible” indicates that the pathogen is likely to be inhibited if the antimicrobial
compound in the blood reaches the concentrations usually achievable.

Quality Control

Standardized susceptibility test procedures require the use of quality control microorganisms to
control the technical aspects of the procedures. Standard daptomycin powder should provide the
range of values noted in Table 4. Quality control microorganisms are specific strains of
organisms with intrinsic biological properties relating to resistance mechanisms and their genetic
expression within bacteria; the specific strains used for microbiological quality control are not
clinically significant.
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Table 4. Acceptable Quality Control Ranges for Daptomycin to Be Used in Validation of Susceptibility Test
Results

Broth Dilution MIC Range
Quality Control Strain (ug/mL)*
Enterococcus faecalis ATCC 29212 1-4
Staphylococcus aureus ATCC 29213 0.25-1
Streptococcus pneumoniae ATCC 49619° 0.06-0.5

a. The quality control ranges for S. aureus and E. faecalis are applicable only to tests performed by broth dilution
using Mueller-Hinton broth adjusted to a calcium content of 50 mg/L; the quality control ranges for
S. pneumoniae are applicable only to tests performed by broth dilution using Mueller-Hinton broth adjusted to a
calcium content of 50 mg/L, supplemented with 2 to 5% lysed horse blood, inoculated with a direct colony
suspension and incubated in ambient air at 35°C for 20 to 24 hours.

b. This organism may be used for validation of susceptibility test results when testing Streptococcus spp. other
than S. pneumoniae.

INDICATIONS AND USAGE

CUBICIN (daptomycin for injection) is indicated for the following infections (see also
DOSAGE AND ADMINISTRATION and CLINICAL STUDIES):

Complicated skin and skin structure infections (cSSSI) caused by susceptible isolates of the
following Gram-positive microorganisms: Staphylococcus aureus (including methicillin-
resistant isolates), Streptococcus pyogenes, Streptococcus agalactiae, Streptococcus dysgalactiae
subsp. equisimilis, and Enterococcus faecalis (vancomycin-susceptible isolates only).
Combination therapy may be clinically indicated if the documented or presumed pathogens
include Gram-negative or anaerobic organisms.

Staphylococcus aureus bloodstream infections (bacteremia), including those with right-sided
infective endocarditis, caused by methicillin-susceptible and methicillin-resistant isolates.
Combination therapy may be clinically indicated if the documented or presumed pathogens
include Gram-negative or anaerobic organisms.

The efficacy of CUBICIN in patients with left-sided infective endocarditis due to S. aureus has
not been demonstrated. The clinical trial of CUBICIN in patients with S. aureus bloodstream
infections included limited data from patients with left-sided infective endocarditis; outcomes in
these patients were poor (see CLINICAL STUDIES). CUBICIN has not been studied in
patients with prosthetic valve endocarditis or meningitis.

Patients with persisting or relapsing S. aureus infection or poor clinical response should have
repeat blood cultures. If a culture is positive for S. aureus, MIC susceptibility testing of the
isolate should be performed using a standardized procedure, as well as diagnostic evaluation to
rule out sequestered foci of infection (see PRECAUTIONS).

CUBICIN is not indicated for the treatment of pneumonia.

Appropriate specimens for microbiological examination should be obtained in order to isolate
and identify the causative pathogens and to determine their susceptibility to daptomycin.
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Empiric therapy may be initiated while awaiting test results. Antimicrobial therapy should be
adjusted as needed based upon test results.

To reduce the development of drug-resistant bacteria and maintain the effectiveness of CUBICIN
and other antibacterial drugs, CUBICIN should be used only to treat or prevent infections that
are proven or strongly suspected to be caused by susceptible bacteria. When culture and
susceptibility information are available, they should be considered in selecting or modifying
antibacterial therapy. In the absence of such data, local epidemiology and susceptibility patterns
may contribute to the empiric selection of therapy.

CONTRAINDICATIONS

CUBICIN is contraindicated in patients with known hypersensitivity to daptomycin.

WARNINGS

Pseudomembranous colitis has been reported with nearly all antibacterial agents, including
CUBICIN, and may range in severity from mild to life-threatening. Therefore it is important to
consider this diagnosis in patients who present with diarrhea subsequent to the administration of
any antibacterial agent.

Treatment with antibacterial agents alters the normal flora of the colon and may permit
overgrowth of clostridia. Studies indicated that a toxin produced by Clostridium difficile is a
primary cause of “antibiotic-associated colitis.”

If a diagnosis of pseudomembranous colitis has been established, appropriate therapeutic
measures should be initiated. Mild cases of pseudomembranous colitis usually respond to drug
discontinuation alone. In moderate to severe cases, consideration should be given to
management with fluids and electrolytes, protein supplementation, and treatment with an
antibacterial agent clinically effective against C. difficile.

PRECAUTIONS

General

The use of antibiotics may promote the selection of nonsusceptible organisms. Should
superinfection occur during therapy, appropriate measures should be taken.

Prescribing CUBICIN in the absence of a proven or strongly suspected bacterial infection is
unlikely to provide benefit to the patient and increases the risk of the development of drug-
resistant bacteria.

Persisting or Relapsing S. aureus Infection

Patients with persisting or relapsing S. aureus infection or poor clinical response should have
repeat blood cultures. If a culture is positive for S. aureus, MIC susceptibility testing of the
isolate should be performed using a standardized procedure, as well as diagnostic evaluation to
rule out sequestered foci of infection. Appropriate surgical intervention (e.g., debridement,
removal of prosthetic devices, valve replacement surgery) and/or consideration of a change in
antibiotic regimen may be required.
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Failure of treatment due to persisting or relapsing S. aureus infections was assessed by the
Adjudication Committee in 19/120 (15.8%) CUBICIN-treated patients (12 with MRSA and 7
with MSSA) and 11/115 (9.6%) comparator-treated patients (9 with MRSA treated with
vancomycin and 2 with MSSA treated with anti-staphylococcal semi-synthetic penicillin).
Among all failures, 6 CUBICIN-treated patients and 1 vancomycin-treated patient developed
increasing MICs (reduced susceptibility) by central laboratory testing on or following therapy.
Most patients who failed due to persisting or relapsing S. aureus infection had deep-seated
infection and did not receive necessary surgical intervention (see CLINICAL STUDIES).

Skeletal Muscle

In a Phase 1 study examining doses up to 12 mg/kg q24h of CUBICIN for 14 days, no skeletal
muscle effects or CPK elevations were observed.

In Phase 3 ¢SSSI trials of CUBICIN at a dose of 4 mg/kg, elevations in CPK were reported as
clinical adverse events in 15/534 (2.8%) CUBICIN-treated patients, compared with 10/558
(1.8%) comparator-treated patients.

In the S. aureus bacteremia/endocarditis trial, at a dose of 6 mg/kg, elevations in CPK were
reported as clinical adverse events in 8/120 (6.7%) CUBICIN-treated patients compared with
1/116 (<1%) comparator-treated patients. There were a total of 11 patients who experienced
CPK elevations to above 500 U/L. Of these 11 patients, 4 had prior or concomitant treatment
with an HMG-Co A reductase inhibitor.

Skeletal muscle effects associated with CUBICIN were observed in animals (see ANIMAL
PHARMACOLOGY).

Patients receiving CUBICIN should be monitored for the development of muscle pain or
weakness, particularly of the distal extremities. In patients who receive CUBICIN, CPK levels
should be monitored weekly, and more frequently in patients who received recent prior or
concomitant therapy with an HMG-Co A reductase inhibitor. In patients with renal
insufficiency, both renal function and CPK should be monitored more frequently. Patients who
develop unexplained elevations in CPK while receiving CUBICIN should be monitored more
frequently. In the ¢SSSI studies, among patients with abnormal CPK (>500 U/L) at baseline,
2/19 (10.5%) treated with CUBICIN, and 4/24 (16.7%) treated with comparator developed
further increases in CPK while on therapy. In this same population, no patients developed
myopathy. CUBICIN-treated patients with baseline CPK >500 U/L (N=19) did not experience
an increased incidence of CPK elevations or myopathy relative to those treated with comparator
(N=24). In the S. aureus bacteremia/endocarditis study, three (2.6%) CUBICIN-treated patients,
including one with trauma associated with a heroin overdose and one with spinal cord
compression, had an elevation in CPK >500 U/L with associated musculoskeletal symptoms.
None of the patients in the comparator group had an elevation in CPK >500 U/L with associated
musculoskeletal symptoms.

CUBICIN should be discontinued in patients with unexplained signs and symptoms of myopathy
in conjunction with CPK elevation >1000 U/L (~5X ULN), or in patients without reported
symptoms who have marked elevations in CPK >2,000 U/L (>10X ULN). In addition,
consideration should be given to temporarily suspending agents associated with rhabdomyolysis,
such as HMG-CoA reductase inhibitors, in patients receiving CUBICIN.
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In a Phase 1 study examining doses up to 12 mg/kg q24h of CUBICIN for 14 days, no evidence
of nerve conduction deficits or symptoms of periperal neuropathy was observed. In a small
number of patients in Phase 1 and Phase 2 studies at doses up to 6 mg/kg, administration of
CUBICIN was associated with decreases in nerve conduction velocity and with adverse events
(e.g., paresthesias, Bell’s palsy) possibly reflective of peripheral or cranial neuropathy. Nerve
conduction deficits were also detected in a similar number of comparator subjects in these
studies. In Phase 3 ¢SSSI and community acquired pneumonia (CAP) studies, 7/989 (0.7%)
CUBICIN-treated patients and 7/1018 (0.7%) comparator-treated patients experienced
paresthesias. New or worsening peripheral neuropathy was not diagnosed in any of these
patients. In the S. aureus bacteremia/endocarditis trial, a total of 11/120 (9.2%) CUBICIN-
treated patients had treatment-emergent adverse events related to the peripheral nervous system.
All of the events were classified as mild to moderate in severity, most were of short duration and
resolved during continued treatment with CUBICIN or were likely due to an alternative etiology.
In animals, effects of CUBICIN on peripheral nerve were observed (see ANIMAL
PHARMACOLOGY). Therefore, physicians should be alert to the possibility of signs and
symptoms of neuropathy in patients receiving CUBICIN.

Drug Interactions

Warfarin

Concomitant administration of CUBICIN (6 mg/kg q24h for 5 days) and warfarin (25 mg single
oral dose) had no significant effect on the pharmacokinetics of either drug and the INR was not
significantly altered. As experience with the concomitant administration of CUBICIN and
warfarin is limited, anticoagulant activity in patients receiving CUBICIN and warfarin should be
monitored for the first several days after initiating therapy with CUBICIN (see CLINICAL
PHARMACOLOGY, Drug-Drug Interactions).

HMG CoA Reductase Inhibitors

Inhibitors of HMG-CoA reductase may cause myopathy, which is manifested as muscle pain or
weakness associated with elevated levels of CPK. There were no reports of skeletal myopathy in
a placebo-controlled Phase 1 trial in which 10 healthy subjects on stable simvastatin therapy
were treated concurrently with CUBICIN (4 mg/kg q24h) for 14 days. In the Phase 3 S. aureus
bacteremia/endocarditis trial, 5/22 CUBICIN-treated patients who received prior or concomitant
therapy with an HMG-Co A reductase inhibitor developed CPK elevations >500 U/L.
Experience with co-administration of HMG-CoA reductase inhibitors and CUBICIN in patients
is limited, therefore, consideration should be given to temporarily suspending use of HMG-CoA
reductase inhibitors in patients receiving CUBICIN (see ADVERSE REACTIONS, Post-
Marketing Experience).

Drug-Laboratory Test Interactions

There are no reported drug-laboratory test interactions.

Carcinogenesis, Mutagenesis, Impairment of Fertility

Long-term carcinogenicity studies in animals have not been conducted to evaluate the
carcinogenic potential of daptomycin. However, neither mutagenic nor clastogenic potential was
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found in a battery of genotoxicity tests, including the Ames assay, a mammalian cell gene
mutation assay, a test for chromosomal aberrations in Chinese hamster ovary cells, an in vivo
micronucleus assay, an in vitro DNA repair assay, and an in vivo sister chromatid exchange
assay in Chinese hamsters.

Daptomycin did not affect the fertility or reproductive performance of male and female rats when
administered intravenously at doses up to 150 mg/kg/day, which is approximately 9 times the
estimated human exposure level based upon AUCs.

Pregnancy

Teratogenic Effects: Pregnancy Category B

Reproductive and teratology studies performed in rats and rabbits at doses of up to 75 mg/kg, 2
and 4 times the 6 mg/kg human dose respectively on a body surface area basis, have revealed no
evidence of harm to the fetus due to daptomycin. There are, however, no adequate and well
controlled studies in pregnant women. Because animal reproduction studies are not always
predictive of human response, this drug should be used during pregnancy only if clearly needed.

Nursing Mothers

It is not known if daptomycin is excreted in human milk. Caution should be exercised when
CUBICIN is administered to nursing women.

Pediatric Use
Safety and efficacy of CUBICIN in patients under the age of 18 have not been established.

Geriatric Use

Of the 534 patients treated with CUBICIN in Phase 3 controlled clinical trials of ¢cSSSI, 27.0%
were 65 years of age or older and 12.4% were 75 years or older. Of the 120 patients treated with
CUBICIN in the Phase 3 controlled clinical trial of S. aureus bacteremia/endocarditis, 25.0%
were 65 years of age or older and 15.8% were 75 years of age or older. In Phase 3 clinical
studies of ¢cSSSI and S. aureus bacteremia/endocarditis, lower clinical success rates were seen in
patients >65 years of age compared with those <65 years of age. In addition, treatment-emergent
adverse events were more common in patients >65 years old than in patients <65 years of age.

ANIMAL PHARMACOLOGY

In animals, daptomycin administration has been associated with effects on skeletal muscle with
no changes in cardiac or smooth muscle. Skeletal muscle effects were characterized by
degenerative/regenerative changes and variable elevations in CPK. No fibrosis or
rhabdomyolysis was evident in repeat dose studies up to the highest doses tested in rats (150
mg/kg/day) and dogs (100 mg/kg/day). The degree of skeletal myopathy showed no increase
when treatment was extended from 1 month to up to 6 months. Severity was dose dependent.
All muscle effects, including microscopic changes, were fully reversible within 30 days
following cessation of dosing.
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In adult animals, effects on peripheral nerve (characterized by axonal degeneration and
frequently accompanied by significant losses of patellar reflex, gag reflex and pain perception)
were observed at doses higher than those associated with skeletal myopathy. Deficits in the
dogs’ patellar reflexes were seen within 2 weeks of the start of treatment at 40 mg/kg (9 times
the human C,,, at the 6 mg/kg q24h dose), with some clinical improvement noted within 2
weeks of the cessation of dosing. However, at 75 mg/kg/day for 1 month, 7/8 dogs failed to
regain full patellar reflex responses within the duration of a 3 month recovery period. In a
separate study in dogs receiving doses of 75 and 100 mg/kg/day for 2 weeks, minimal residual
histological changes were noted at 6 months after cessation of dosing. However, recovery of
peripheral nerve function was evident.

Tissue distribution studies in rats have shown that daptomycin is retained in the kidney but
appears to only minimally penetrate across the blood brain barrier following single and multiple
doses.

ADVERSE REACTIONS

Because clinical trials are conducted under widely varying conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical
trials of another drug and may not reflect the rates observed in practice. The adverse reaction
information from clinical trials does, however, provide a basis for identifying the adverse events
that appear to be related to drug use and for approximating rates.

Clinical studies sponsored by Cubist enrolled 1,667 patients treated with CUBICIN and 1,319
treated with comparator. Most adverse events reported in Cubist-sponsored Phase 1, 2 and 3
clinical studies were described as mild or moderate in intensity. In Phase 3 ¢SSSI trials,
CUBICIN was discontinued in 15/534 (2.8%) patients due to an adverse event while comparator
was discontinued in 17/558 (3.0%) patients. In the S. aureus bacteremia/endocarditis trial,
CUBICIN was discontinued in 20/120 (16.7%) patients due to an adverse event while
comparator was discontinued in 21/116 (18.1%) patients.

Gram-negative Infections

In the S. aureus bacteremia/endocarditis trial, serious Gram-negative infections and nonserious
Gram-negative bloodstream infections were reported in 10/120 (8.3%) CUBICIN-treated and
0/115 comparator-treated patients. Comparator patients received dual therapy that included
initial gentamicin for 4 days. Events were reported during treatment and during early and late
follow-up. Gram-negative infections included cholangitis, alcoholic pancreatitis, sternal
osteomyelitis/mediastinitis, bowel infarction, recurrent Crohn’s disease, recurrent line sepsis, and
recurrent urosepsis caused by a number of different Gram-negative organisms. One patient with
sternal osteomyelitis following mitral valve repair developed S. aureus endocarditis with a 2 cm

mitral vegetation and had a course complicated with bowel infarction, polymicrobial bacteremia,
and death.

Other Adverse Reactions

The rates of most common adverse events, organized by body system, observed in cSSSI patients
are displayed in Table 5.
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Table S. Incidence (%) of Adverse Events that Occurred in >2% of Patients in Either CUBICIN or
Comparator Treatment Groups in Phase 3 ¢SSSI Studies

k

CUBICIN 4 mg/kg Comparator*

Adverse Event (N=534) (N=558)
Gastrointestinal disorders

Constipation 6.2% 6.8%

Nausea 5.8% 9.5%

Diarrhea 5.2% 4.3%

Vomiting 3.2% 3.8%

Dyspepsia 0.9% 2.5%
General disorders

Injection site reactions 5.8% 7.7%

Fever 1.9% 2.5%
Nervous system disorders

Headache 5.4% 5.4%

Insomnia 4.5% 5.4%

Dizziness 2.2% 2.0%
Skin/subcutaneous disorders

Rash 4.3% 3.8%

Pruritus 2.8% 3.8%
Diagnostic investigations

Abnormal liver function tests 3.0% 1.6%

Elevated CPK 2.8% 1.8%
Infections

Fungal Infections 2.6% 3.2%

Urinary Tract Infections 2.4% 0.5%
Vascular disorders

Hypotension 2.4% 1.4%

Hypertension 1.1% 2.0%
Renal/urinary disorders

Renal failure 2.2% 2.7%
Blood/lymphatic disorders

Anemia 2.1% 2.3%
Respiratory disorders

Dyspnea 2.1% 1.6%
Musculoskeletal disorders

Limb pain 1.5% 2.0%

Arthralgia 0.9% 2.2%
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Additional adverse events that occurred in 1 to 2% of patients in either CUBICIN (4 mg/kg) or
comparator treatment groups in the cSSSI studies are as follows: edema, cellulitis,
hypoglycemia, elevated alkaline phosphatase, cough, back pain, abdominal pain, hypokalemia,
hyperglycemia, decreased appetite, anxiety, chest pain, sore throat, cardiac failure, confusion,
and Candida infections. These events occurred at rates ranging from 0.2 to 1.7% in CUBICIN-

treated patients and at rates of 0.4 to 1.8% in comparator-treated patients.

Additional drug-related adverse events (possibly or probably related) that occurred in <1% of
patients receiving CUBICIN in the cSSSI trials are as follows:

Body as a Whole: fatigue, weakness, rigors, discomfort, jitteriness, flushing, hypersensitivity
Blood/Lymphatic System: leukocytosis, thrombocytopenia, thrombocytosis, eosinophilia,

increased international normalized ratio (INR)

Cardiovascular System: supraventricular arrhythmia

Dermatologic System: eczema

Digestive System: abdominal distension, flatulence, stomatitis, jaundice, increased serum lactate

dehydrogenase

Metabolic/Nutritional System: hypomagnesemia, increased serum bicarbonate, electrolyte

disturbance

Musculoskeletal System: myalgia, muscle cramps, muscle weakness, osteomyelitis
Nervous System: vertigo, mental status change, paraesthesia

Special Senses: taste disturbance, eye irritation

The rates of most common adverse events, organized by System Organ Class (SOC), observed in
S. aureus bacteremia/endocarditis (6 mg/kg CUBICIN) patients are displayed in Table 6.

Table 6. Incidence (%) of Adverse Events that Occurred in >5% of Patients in Either CUBICIN or

Comparator Treatment Groups in the . aureus Bacteremia/Endocarditis Study

CUBICIN 6 mg/kg Comparator?
(N=120) (N=116)
Adverse Event n (%) n (%)
Infections and infestations 65 (54.2%) 56 (48.3%)
Urinary tract infection NOS 8 (6.7%) 11 (9.5%)
Osteomyelitis NOS 7 (5.8%) 7 (6.0%)
Sepsis NOS 6 (5.0%) 3 (2.6%)
Bacteraemia 6 (5.0%) 0 (0%)
Pneumonia NOS 4 (3.3%) 9 (7.8%)
Gastrointestinal disorders 60 (50.0%) 68 (58.6%)
Diarrhoea NOS 14 (11.7%) 21 (18.1%)
Vomiting NOS 14 (11.7%) 15 (12.9%)
Constipation 13 (10.8%) 14 (12.1%)
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CUBICIN 6 mg/kg Comparator?
(N=120) (N=116)
Adverse Event n (%) n (%)
Nausea 12 (10.0%) 23 (19.8%)
Abdominal pain NOS 7 (5.8%) 4 (3.4%)
Dyspepsia 5 (4.2%) 8 (6.9%)
Loose stools 5(4.2%) 6 (5.2%)
Gastrointestinal haemorrhage NOS 2 (1.7%) 6 (5.2%)
General disorders and administration
site conditions 53 (44.2%) 69 (59.5%)

Oedema peripheral 8 (6.7%) 16 (13.8%)
Pyrexia 8(6.7%) 10 (8.6%)
Chest pain 8 (6.7%) 7 (6.0%)
Oedema NOS 8 (6.7%) 5(4.3%)
Asthenia 6 (5.0%) 6 (5.2%)
Injection site erythema 3 (2.5%) 7 (6.0%)

Respiratory, thoracic and mediastinal

disorders 38 (31.7%) 43 (37.1%)
Pharyngolaryngeal pain 10 (8.3%) 2 (1.7%)
Pleural effusion 7 (5.8%) 8 (6.9%)
Cough 4 (3.3%) 7 (6.0%)
Dyspnoea 4 (3.3%) 6 (5.2%)

Skin and subcutaneous tissue disorders 36 (30.0%) 40 (34.5%)
Rash NOS 8(6.7%) 10 (8.6%)
Pruritus 7 (5.8%) 6 (5.2%)
Erythema 6 (5.0%) 6 (5.2%)
Sweating increased 6 (5.0%) 0 (0%)

Musculoskeletal and connective tissue

disorders 35(29.2%) 42 (36.2%)
Pain in extremity 11 (9.2%) 11 (9.5%)
Back pain 8(6.7%) 10 (8.6%)
Arthralgia 4 (3.3%) 13 (11.2%)
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CUBICIN 6 mg/kg Comparator?
(N=120) (N=116)
Adverse Event n (%) n (%)
Psychiatric disorders 35 (29.2%) 28 (24.1%)
Insomnia 11 (9.2%) 8 (6.9%)
Anxiety 6 (5.0%) 6 (5.2%)
Nervous system disorders 32 (26.7%) 32 (27.6%)
Headache 8 (6.7%) 12 (10.3%)
Dizziness 7 (5.8%) 7 (6.0%)
Investigations 30 (25.0%) 33 (28.4%)
Blood creatine phosphokinase increased 8 (6.7%) 1 (<1%)
Blood and lymphatic system disorders 29 (24.2%) 24 (20.7%)
Anaemia NOS 15 (12.5%) 18 (15.5%)
Metabolism and nutrition disorders 26 (21.7%) 38 (32.8%)
Hypokalaemia 11 (9.2%) 15 (12.9%)
Hyperkalaemia 6 (5.0%) 10 (8.6%)
Vascular disorders 21 (17.5%) 20 (17.2%)
Hypertension NOS 7 (5.8%) 3 (2.6%)
Hypotension NOS 6 (5.0%) 9 (7.8%)
Renal and urinary disorders 18 (15.0%) 26 (22.4%)
Renal failure NOS 4 (3.3%) 11 (9.5%)
Renal failure acute 4 (3.3%) 7 (6.0%)

a. Comparator: vancomycin (1 g IV ql12h) or anti-staphylococcal semi-synthetic penicillin (i.e., nafcillin,
oxacillin, cloxacillin, flucloxacillin; 2 g IV g4h), each with initial low-dose gentamicin.

The following events, not included above, were reported as possibly or probably drug-related in
the CUBICIN-treated group:

Blood and Lymphatic System Disorders: eosinophilia (1.7%), lymphadenopathy (<1%),
thrombocythaemia (<1%), thrombocytopenia (<1%)

Cardiac Disorders: atrial fibrillation (<1%), atrial flutter (<1%), cardiac arrest (<1%)
Ear and Labyrinth Disorders: tinnitus (<1%)

Eye Disorders: vision blurred (<1%)

Gastrointestinal Disorders: dry mouth (<1%), epigastric discomfort (<1%), gingival pain
(<1%), hypoaesthesia oral (<1%)
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Infections and Infestations: candidal infection NOS (1.7%), vaginal candidiasis (1.7%),
fungaemia (<1%), oral candidiasis (<1%), urinary tract infection fungal (<1%)
Investigations: blood phosphorous increased (2.5%), blood alkaline phosphatase increased
(1.7%), INR ratio increased (1.7%), liver function test abnormal (1.7%), alanine
aminotransferase increased (<1%), aspartate aminotransferase increased (<1%), prothrombin
time prolonged (<1%)

Metabolism and Nutrition Disorders: appetite decreased NOS (<1%)

Musculoskeletal and Connective Tissue Disorders: myalgia (<1%)

Nervous System Disorders: dyskinesia (<1%), paraesthesia (<1%)

Psychiatric Disorders: hallucination NOS (<1%)

Renal and Urinary Disorders: proteinuria (<1%), renal impairment NOS (<1%)

Skin and Subcutaneous Tissue Disorders: heat rash (<1%), pruritus generalized (<1%), rash
vesicular (<1%)

In Phase 3 studies of community-acquired pneumonia (CAP), the death rate and rates of serious
cardiorespiratory adverse events were higher in CUBICIN-treated patients than in comparator-
treated patients. These differences were due to lack of therapeutic effectiveness of CUBICIN in
the treatment of CAP in patients experiencing these adverse events (see INDICATIONS AND
USAGE).

Laboratory Changes

In Phase 3 comparator-controlled ¢cSSSI and CAP studies, there was no clinically or statistically
significant difference (p<0.05) in the incidence of CPK elevations between patients treated with
CUBICIN and those treated with comparator. CPK elevations in both groups were generally
related to medical conditions, for example, skin and skin structure infection, surgical procedures,
or intramuscular injections; and were not associated with muscle symptoms.

In the Phase 3 ¢SSSI studies, 0.2% of patients treated with CUBICIN had symptoms of muscle
pain or weakness associated with CPK elevations to greater than 4X ULN. The symptoms
resolved within 3 days and CPK returned to normal within 7 to 10 days after discontinuing
treatment (see PRECAUTIONS, Skeletal Muscle). Table 7 summarizes the CPK shifts from
Baseline through End of Therapy in the cSSSI trials.
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Table 7. Incidence (%) of Creatine Phosphokinase (CPK) Elevations from Baseline while on Therapy in
Either CUBICIN or Comparator Treatment Groups in Phase 3 ¢SSSI Studies

All Patients Patients with Normal CPK at Baseline
CUBICIN Comparator CUBICIN Comparator
(N=430) (N=459) (N=374) (N=392)
Change % N % N % N % N
No Increase 90.7% 390 91.1% 418 91.2% 341 91.1% 357
Maximum Value >1X ULN* | 9.3% 40 8.9% 41 8.8% 33 8.9% 35
>2X ULN 4.9% 21 4.8% 22 3.7% 14 3.1% 12
>4X ULN 1.4% 6 1.5% 7 1.1% 4 1.0% 4
>5X ULN 1.4% 6 0.4% 2 1.1% 0.0%
>10X ULN | 0.5% 2 0.2% 1 0.2% 1 0.0% 0

*  ULN (Upper Limit of Normal) is defined as 200 U/L.

Note: Elevations in CPK observed in patients treated with CUBICIN or comparator were not clinically or
statistically significantly different.

In the S. aureus bacteremia/endocarditis study, a total of 11 CUBICIN-treated patients (9.2%)
had treatment-emergent elevations in CPK to >500 U/L, including 4 patients with elevations
>10X ULN. Three of these 11 patients had CPK levels return to the normal range during
continued CUBICIN treatment, 6 had values return to the normal range during follow-up, one
had values returning toward baseline at the last assessment, and one did not have follow-up

values reported. Three patients discontinued CUBICIN due to CPK elevation.

There was more renal dysfunction in comparator-treated patients than in CUBICIN-treated
patients. The incidence of decreased renal function, defined as the proportion of patients with a
creatinine clearance level <50 mL/min if baseline clearance was >50 mL/min or with a decrease

of >10 mL/min if baseline clearance was <50 mL/min, is shown in Table 8.

Table 8. Incidence of Decreased Renal Function Based on Creatinine Clearance Levels

CUBICIN 6 mg/kg Comparator”
(N=120) (N=116)
Study Interval n/N (%) n/N (%)
Days 2 to 4 2/96 (2.1%) 6/90 (6.7%)
Days 2 to 7 6/115 (5.2%) 16/113 (14.2%)
Days 2 to End of Therapy 13/118 (11.0%) 30/114 (26.3%)

a. Comparator: vancomycin (1 g IV q12h) or anti-staphylococcal semi-synthetic penicillin (i.e., nafcillin,

oxacillin, cloxacillin, flucloxacillin; 2 g IV g4h), each with initial low-dose gentamicin.
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Post-Marketing Experience

The following adverse reactions have been reported with CUBICIN in worldwide post-marketing
experience. Because these events are reported voluntarily from a population of unknown size,
estimates of frequency cannot be made and causal relationship cannot be precisely established.

Immune System Disorders: anaphylaxis; hypersensitivity reactions, including pruritus, hives,
shortness of breath, difficulty swallowing, and truncal erythema.

Musculoskeletal System: rhabdomyolysis; some reports involved patients treated concurrently
with CUBICIN and HMG CoA reductase inhibitors.

OVERDOSAGE

In the event of overdosage, supportive care is advised with maintenance of glomerular filtration.
Daptomycin is slowly cleared from the body by hemodialysis (approximately 15% recovered
over 4 hours) or peritoneal dialysis (approximately 11% recovered over 48 hours). The use of
high-flux dialysis membranes during 4 hours of hemodialysis may increase the percentage of
dose removed compared with low-flux membranes.

DOSAGE AND ADMINISTRATION

Complicated Skin and Skin Structure Infections

CUBICIN 4 mg/kg should be administered over a 30-minute period by IV infusion in 0.9%
sodium chloride injection once every 24 hours for 7 to 14 days. In Phase 1 and 2 clinical studies,
CPK elevations appeared to be more frequent when CUBICIN was dosed more frequently than
once daily. Therefore, CUBICIN should not be dosed more frequently than once a day.

Staphylococcus aureus Bloodstream Infections (bacteremia), including those
with right-sided endocarditis, caused by Methicillin-Susceptible and Methicillin-
Resistant Strains

CUBICIN 6 mg/kg should be administered over a 30-minute period by IV infusion in 0.9%
sodium chloride injection once every 24 hours for a minimum of 2 to 6 weeks. Duration of
treatment should be based on the treating physician’s working diagnosis. There are limited
safety data for the use of CUBICIN for more than 28 days of therapy. In the Phase 3 study, there
were a total of 14 patients who were treated with CUBICIN for more than 28 days, 8 of whom
were treated for 6 weeks or longer.

In Phase 1 and 2 clinical studies, CPK elevations appeared to be more frequent when CUBICIN
was dosed more frequently than once daily. Therefore, CUBICIN should not be dosed more
frequently than once a day.

Patients with Renal Impairment

Because daptomycin is eliminated primarily by the kidney, a dosage modification is
recommended for patients with creatinine clearance <30 mL/min, including patients receiving
hemodialysis or CAPD, as listed in Table 9. The recommended dosing regimen is 4 mg/kg
(cSSSI) or 6 mg/kg (S. aureus bloodstream infections) once every 24 hours for patients with
CL¢r >30 mL/min and 4 mg/kg (¢SSSI) or 6 mg/kg (S. aureus bloodstream infections) once
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every 48 hours for CLcr <30 mL/min, including those on hemodialysis or CAPD. In patients
with renal insufficiency, both renal function and CPK should be monitored more frequently.
When possible, CUBICIN should be administered following hemodialysis on hemodialysis days
(see CLINICAL PHARMACOLOGY).

Table 9. Recommended Dosage of CUBICIN (daptomycin for injection) in Adult Patients

Creatinine Clearance Dosage Regimen Dosage Regimen
(CLcR) (cSSSI) (S. aureus Bloodstream Infections)
>30 mL/min 4 mg/kg once every 24 hours 6 mg/kg once every 24 hours
<30 mL/min, including 4 mg/kg once every 48 hours 6 mg/kg once every 48 hours
hemodialysis or CAPD

Preparation of CUBICIN for Administration

CUBICIN is supplied in single-use vials containing 500 mg daptomycin as a sterile, lyophilized
powder. The contents of a CUBICIN 500 mg vial should be reconstituted with 10 mL of 0.9%
sodium chloride injection. Reconstituted CUBICIN should be further diluted with 0.9% sodium
chloride injection to be administered by IV infusion over a period of 30 minutes.

Since no preservative or bacteriostatic agent is present in this product, aseptic technique must be
used in preparation of final IV solution. Stability studies have shown that the reconstituted
solution is stable in the vial for 12 hours at room temperature or up to 48 hours if stored under
refrigeration at 2 to 8°C (36 to 46°F). The diluted solution is stable in the infusion bag for 12
hours at room temperature or 48 hours if stored under refrigeration. The combined time (vial
and infusion bag) at room temperature should not exceed 12 hours; the combined time (vial and
infusion bag) under refrigeration, should not exceed 48 hours.

CUBICIN vials are for single-use only.

Parenteral drug products should be inspected visually for particulate matter prior to
administration.

Because only limited data are available on the compatibility of CUBICIN with other IV
substances, additives or other medications should not be added to CUBICIN single-use vials or
infused simultaneously through the same IV line. If the same IV line is used for sequential
infusion of several different drugs, the line should be flushed with a compatible infusion solution
before and after infusion with CUBICIN.

Compatible Intravenous Solutions

CUBICIN is compatible with 0.9% sodium chloride injection and lactated Ringer’s injection.
CUBICIN is not compatible with dextrose-containing diluents.
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HOW SUPPLIED

CUBICIN (daptomycin for injection) — Pale yellow to light brown lyophilized cake
Single-use 10 mL capacity vial, 500 mg/vial: Package of 1 (NDC 67919-011-01)

STORAGE

Store original packages at refrigerated temperatures 2 to 8°C (36 to 46°F); avoid excessive heat.

CLINICAL STUDIES

Complicated Skin and Skin Structure Infections

Adult patients with clinically documented cSSSI (Table 10) were enrolled in two randomized,
multinational, multicenter, investigator-blinded studies comparing CUBICIN (4 mg/kg IV q24h)
with either vancomycin (1 g IV q12h) or an anti-staphylococcal semi-synthetic penicillin (i.e.,
nafcillin, oxacillin, cloxacillin, or flucloxacillin; 4 to 12 g IV per day). Patients known to have
bacteremia at baseline were excluded. Patients with creatinine clearance (CLcr) between 30 and
70 mL/min were to receive a lower dose of CUBICIN as specified in the protocol; however, the
majority of patients in this subpopulation did not have the dose of CUBICIN adjusted. Patients
could switch to oral therapy after a minimum of four days of IV treatment if clinical
improvement was demonstrated.

One study was conducted primarily in the United States and South Africa (study 9801), and the
second (study 9901) was conducted at non-US sites only. Both studies were similar in design,
but differed in patient characteristics, including history of diabetes and peripheral vascular
disease. There were a total of 534 patients treated with CUBICIN and 558 treated with
comparator in the two studies. The majority (89.7%) of patients received IV medication
exclusively.

The efficacy endpoints in both studies were the clinical success rates in the intent-to treat (ITT)
population and in the clinically evaluable (CE) population. In study 9801, clinical success rates
in the ITT population were 62.5% (165/264) in patients treated with CUBICIN and 60.9%
(162/266) in patients treated with comparator drugs. Clinical success rates in the CE population
were 76.0% (158/208) in patients treated with CUBICIN and 76.7% (158/206) in patients treated
with comparator drugs. In study 9901, clinical success rates in the ITT population were 80.4%
(217/270) in patients treated with CUBICIN and 80.5% (235/292) in patients treated with
comparator drugs. Clinical success rates in the CE population were 89.9% (214/238) in patients
treated with CUBICIN and 90.4% (226/250) in patients treated with comparator drugs.

The success rates by pathogen for microbiologically evaluable patients are presented in Table 11.
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Table 10. Investigator’s Primary Diagnosis in the cSSSI Studies (Population: ITT)

Primary Diagnosis Study 9801 Study 9901 Pooled
CUBICIN/Comparator® CUBICIN/Comparator® CUBICIN/Comparator®
N=264/N=266 N=270/N=292 N=534/N=558
Wound Infection 99 (37.5%)/116 (43.6%) 102 (37.8%)/108 (37.0%) 201 (37.6%)/224 (40.1%)
Major Abscess 55 (20.8%)/43 (16.2%) 59 (21.9%)/65 (22.3%) 114 (21.3%)/108 (19.4%)
Ulcer Infection 71 (26.9%)/75 (28.2%) 53 (19.6%)/68 (23.3%) 124 (23.2%)/143 (25.6%)
Other Infection” 39 (14.8%)/32 (12.0%) 56 (20.7%)/51 (17.5%) 95 (17.8%)/83 (14.9%)

a. Vancomycin or anti-staphylococcal semi-synthetic penicillins.
b. The majority of cases were subsequently categorized as complicated cellulitis, major abscesses, or traumatic
wound infections.

Table 11. Clinical Success Rates by Infecting Pathogen, Primary Comparative ¢SSSI Studies (Population:
Microbiologically Evaluable)

Success Rate
Pathogen CUBICIN Comparator®
n/N (%) n/N (%)
Methicillin-susceptible Staphylococcus aureus (MSSA)® 170/198 (85.9) 180/207 (87.0)
Methicillin-resistant Staphylococcus aureus (MRSA) 21/28 (75.0) 25/36 (69.4)
Streptococcus pyogenes 79/84 (94.0) 80/88 (90.9)
Streptococcus agalactiae 23/27 (85.2) 22/29 (75.9)
Streptococcus dysgalactiae subsp. equisimilis 8/8 (100) 9/11 (81.8)
Enterococcus faecalis (vancomycin-susceptible only) 27/37 (73.0) 40/53 (75.5)

a. Vancomycin or anti-staphylococcal semi-synthetic penicillins.
b. As determined by the central laboratory.

S. aureus Bacteremia/Endocarditis

The efficacy of CUBICIN in the treatment of patients with S. aureus bacteremia was
demonstrated in a randomized, controlled, multinational, multicenter open-label study. In this
study, adult patients with at least one positive blood culture for S. aureus obtained within 2
calendar days prior to the first dose of study drug and irrespective of source were enrolled and
randomized to either CUBICIN (6 mg/kg IV q24h) or standard of care [anti-staphylococcal semi-
synthetic penicillin 2 g IV g4h (nafcillin, oxacillin, cloxacillin, or flucloxacillin) or vancomycin
1 g IV q12h, both with initial gentamicin 1 mg/kg IV every 8 hours for first 4 days]. Of the
patients in the comparator group, 93% received initial gentamicin for a median of 4 days
compared with one patient (<1%) in the CUBICIN group. Patients with prosthetic heart valves,
intravascular foreign material that was not planned for removal within 4 days after the first dose
of study medication, severe neutropenia, known osteomyelitis, polymicrobial bloodstream
infections, creatinine clearance <30 mL/min, and pneumonia were excluded.
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Upon entry, patients were classified for likelihood of endocarditis using the modified Duke
criteria (Possible, Definite, or Not Endocarditis). Echocardiography, including a transesophageal
echocardiogram (TEE), was performed within 5 days following study enrollment. The choice of
comparator agent was based on the oxacillin susceptibility of the S. aureus isolate. The duration
of study treatment was based on the investigator’s clinical diagnosis. Final diagnoses and
outcome assessments at Test of Cure (6 weeks after the last treatment dose) were made by a
treatment-blinded Adjudication Committee, using protocol-specified clinical definitions and a
composite primary efficacy endpoint (clincal and microbiological success) at the Test of Cure
visit.

A total of 246 patients >18 years of age (124 CUBICIN, 122 comparator) with S. aureus
bacteremia, were randomized from 48 centers in the US and Europe. In the ITT population, 120
patients received CUBICIN and 115 received comparator (62 anti-staphylococcal semi-synthetic
penicillin and 53 vancomycin). Thirty-five patients treated with anti-staphylococcal semi-
synthetic penicillins received vancomycin initially for 1 to 3 days, pending final susceptibility
results for the S. aureus isolates. The median age among the 235 patients in the ITT population
was 53 years (range: 21 to 91 years); 30/120 (25%) in the CUBICIN group and 37/115 (32%) in
the comparator group were aged >65 years of age. Of the 235 ITT patients, there were 141
(60%) males and 156 (66%) Caucasians across the two treatment groups. In addition, 176 (75%)
of the ITT population had systemic inflammatory response syndrome (SIRS) and 85 (36%) had
surgical procedures within 30 days of onset of the S. aureus bacteremia. Eighty-eight patients
(38%) had bacteremia caused by MRSA. Entry diagnosis was based on the modified Duke
criteria and included 37 (16%) Definite, 144 (61%) Possible, and 54 (23%) Not Endocarditis. Of
the 37 patients with an entry diagnosis of Definite Endocarditis, all (100%) had a final diagnosis
of infective endocarditis, and of the 144 patients with an entry diagnosis of Possible
Endocarditis, 15 (10%) had a final diagnosis of infective endocarditis as assessed by the
Adjudication Committee. Of the 54 patients with an entry diagnosis of Not Endocarditis, 1 (2%)
had a final diagnosis of infective endocarditis as assessed by the Adjudication Committee.

There were 182 patients with bacteremia and 53 patients with infective endocarditis as assessed

by the Adjudication Committee in the ITT population, including 35 with right-sided and 18 with
left-sided endocarditis. The 182 patients with bacteremia included 121 with complicated and 61
with uncomplicated S. aureus bacteremia.

Complicated bacteremia was defined as S. aureus isolated from blood cultures obtained on at
least 2 different calendar days, and/or metastatic foci of infection (deep tissue involvement), and
classification of the patient as not having endocarditis according to the modified Duke criteria.
Uncomplicated bacteremia was defined as S. aureus isolated from blood culture(s) obtained on a
single calendar day, no metastatic foci of infection, no infection of prosthetic material, and
classification of the patient as not having endocarditis according to the modified Duke criteria.
The definition of right-sided endocarditis (RIE) used in the clinical trial was definite or possible
endocarditis according to the modified Duke criteria and no echocardiographic evidence of
predisposing pathology or active involvement of either the mitral or aortic valve. Complicated
RIE included patients who were not intravenous drug users, had a positive blood culture for
MRSA, serum creatinine >2.5 mg/dL, or evidence of extrapulmonary sites of infection. Patients
who were intravenous drug users, had a positive blood culture for MSSA, serum creatinine <2.5
mg/dL, and were without evidence of extrapulmonary sites of infection were considered to have
uncomplicated RIE.
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The co-primary efficacy endpoints in the study were the Adjudication Committee success rates at
the Test of Cure visit (6 weeks after the last treatment dose) in the ITT and Per Protocol (PP)
populations. The overall Adjudication Committee success rates in the ITT population were
44.2% (53/120) in patients treated with CUBICIN and 41.7% (48/115) in patients treated with
comparator (difference = 2.4% [95% CI -10.2, 15.1]). The success rates in the PP population
were 54.4% (43/79) in patients treated with CUBICIN and 53.3% (32/60) in patients treated with
comparator (difference = 1.1% [95% CI -15.6, 17.8]).

Adjudication Committee success rates are shown in Table 12.

Eighteen (18/120) patients in the CUBICIN arm and 19/116 patients in the comparator arm died
during the study. This includes 3/28 CUBICIN-treated and 8/26 comparator-treated patients
with endocarditis, as well as 15/92 CUBICIN-treated and 11/90 comparator-treated patients with
bacteremia. Among patients with persisting or relapsing S. aureus infections, 8/19 CUBICIN-
treated and 7/11 comparator-treated patients died.

Overall, there was no difference in time to clearance of S. aureus bacteremia between CUBICIN
and comparator. The median time to clearance in patients with MSSA was 4 days and in patients
with MRSA was 8 days.

Failure of treatment due to persisting or relapsing S. aureus infections was assessed by the
Adjudication Committee in 19/120 (15.8%) CUBICIN-treated patients (12 with MRSA and 7
with MSSA) and 11/115 (9.6%) comparator-treated patients (9 with MRSA treated with
vancomycin and 2 with MSSA treated with anti-staphylococcal semi-synthetic penicillin).
Among all failures, 6 CUBICIN-treated patients and 1 vancomycin-treated patient developed
increasing MICs (reduced susceptibility) by central laboratory testing on or following therapy.
Most patients who failed due to persisting or relapsing S. aureus infection had deep-seated
infection and did not receive necessary surgical intervention (see PRECAUTIONS).
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Table 12. Adjudication Committee Success Rates at Test of Cure (ITT)

Difference:
Population CUBICIN 6 mg/kg Comparator® CUBICIN — Comparator
n/N (%) n/N (%) (Confidence Interval)
Overall 53/120 (44.2%) 48/115 (41.7%) 2.4% (=10.2, 15.1)°
Baseline Pathogen
MSSA 33/74 (44.6%) 34/70 (48.6%) —4.0% (-22.6, 14.6)°
MRSA 20/45 (44.4%) 14/44 (31.8%) 12.6% (—10.2, 35.5)"

Entry Diagnosis®

Definite or Possible Infective

41/90 (45.6%)

37/91 (40.7%)

4.9% (—11.6,21.4)°

Endocarditis

Not Infective Endocarditis 12/30 (40.0%) 11/24 (45.8%) —5.8% (—36.2,24.5)°
Final Diagnosis

Uncomplicated Bacteremia 18/32 (56.3%) 16/29 (55.2%) 1.1% (=31.7, 33.9)°

Complicated Bacteremia

26/60 (43.3%)

23/61 (37.7%)

5.6% (~17.3, 28.6)°

Right-Sided Infective
Endocarditis

8/19 (42.1%)

7/16 (43.8%)

~1.6% (—44.9, 41.6)°

Uncomplicated Right-Sided

Infective Endocarditis

3/6 (50.0%)

1/4 (25.0%)

25.0% (~51.6, 100.0)°

Complicated Right-Sided 5/13 (38.5%) 6/12 (50.0%) —11.5% (=62.4, 39.4)°
Infective Endocarditis
Left-Sided Infective 1/9 (11.1%) 2/9 (22.2%) —11.1% (=55.9, 33.6)°

Endocarditis

a. Comparator: vancomycin (1 g IV q12h) or anti-staphylococcal semi-synthetic penicillin (i.e., nafcillin,
oxacillin, cloxacillin, flucloxacillin; 2 g IV g4h), each with initial low-dose gentamicin

b.  According to the modified Duke criteria*

c.  95% Confidence Interval

d.  97.5% Confidence Interval (adjusted for multiplicity)

e. 99% Confidence Interval (adjusted for multiplicity)
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May 25, 2006
NDA 21-572/S-008
Division Director Memorandum for Cubicin® (daptomycin for injection)

I ndication Requested.:

The treatment of Staphylococcus aureus bacteremia (SAB), including those with known
or suspected endocarditis.

Indication Granted:

Staphylococcus aureus bloodstream infections (bacteremia), including those with right-
sided infective endocarditis, caused by methicillin-susceptible and methicillin-resistant
isolates. Combination therapy may be clinically indicated if the documented or presumed
pathogens include Gram-negative or anaerobic organisms.

The efficacy of CUBICIN in patients with left-sided infective endocarditis due to

S. aureus has not been demonstrated. The clinical trial of CUBICIN in patients with
S aureus bloodstream infections included limited data from patients with left-sided
infective endocarditis; outcomes in these patients were poor (see CLINICAL
STUDIES). CUBICIN has not been studied in patients with prosthetic valve
endocarditis or meningitis.

Patients with persisting or relapsing S. aureus infection or poor clinical response should
have repeat blood cultures. If acultureis positive for S. aureus, M1C susceptibility
testing of the isolate should be performed using a standardized procedure, as well as
diagnostic evaluation to rule out sequestered foci of infection (see PRECAUTIONS).

The pre-clinical and clinical reviewers have written very thorough reviews detailing the
issuesin their respective disciplines that describe the safety and efficacy of daptomycin
in the treatment of patients with Staphylococcus aureus bacteremia, including patients
with infective endocarditis (IE) due to methicillin-sensitive or methicillin- resistant S.
aureus (MSSA or MRSA). The original efficacy supplement to the New Drug
Application (NDA) was received September 22, 2005, and the Division filed the
supplement as a priority review with a 6-month clock.

Thereisclearly a public health need to get information in the label recommending to
physicians and other health care professionals that patients with S. aureus bacteremia,
including those with known or suspected right-sided infective endocarditis (RIE), should
be treated with the 6 mg/kg dose of daptomycin studied in bacteremia, as opposed to the
4 mg/kg dose approved for complicated skin and skin structure infections. We have
information to suggest that many patients, currently treated off-label for S. aureus
bacteremia/ endocarditis, receive an inadequate exposure to daptomycin (the lower dose
of 4 mg/kg or too short a period of therapy, < 28 days) which islesslikely to be effective
in this seriousillness.




Thereis aneed for additional products to treat severe infections due to Gram-positive
organisms, including not only methicillin-resistant Saphylococcus aureus (MRSA) but
vancomycin-resistant enterococcal (VRE) infections, too. This submission addressed
some but not all of theissues. No singletrial ever does. | will very briefly mention
preclinical findings, efficacy and safety, and then identify what | see as currently
outstanding issues.

Preclinical (excerpted from the Office/Division Director Memo of September, 2003):

The major target organs of daptomycin toxicity in rat, dog, and monkey were muscle and
periphera nerves. Muscle damage consisted of muscle degeneration/ regeneration and
usually resolved within 1 month of cessation of treatment. Muscle changes were
sometimes accompanied by increases in creatine phosphokinase (CPK). Peripheral nerve
damage occurred at higher doses and included loss of patellar/gag reflexes, loss of pain
perception, decreases in nerve conduction velocity, and axona degeneration. The dosing
interval (q12h v. g24h) appeared to play arole in the development of muscle toxicity in
animals, favoring g24h.

Clinica

The S. aureus bacteremia/endocarditis study, conducted by Cubist Pharmaceuticals Inc.,
represented the first multi-center randomized controlled clinical trial with long-term
follow-up submitted to the Agency, to determine the safety and efficacy of daptomycin
versus the standard of care (vancomycin/semi-synthetic penicillin plus gentamicin) for
these conditions. Over 200 patients were enrolled, and the study met its primary
endpoint. Issues arose within the review of the study by a multi-disciplinary FDA review
team that necessitated a public discussion of the study design and its results.

The Anti-Infective Drugs Advisory Committee addressed the application on March 6,
2006. When asked the question “Do the data provide substantial evidence of safety and
efficacy of daptomycin in the treatment of S. aureus bacteremia?’, the panel voted 9to 0
in favor of approval. Included in their deliberations was a discussion of the significance
of patients with persistent or relapsing bacteremias, and those whose staphyl ococcal
isolates had increasing minimum inhibitory concentrations (MICs) to daptomycin.
Comments included the following:

» MICs should be monitored weekly or more frequently when treating patients with
complicated or persistent bacteremia.

» Daptomycin should be used very judiciously, coupled with good culture and
sensitivity techniques.

» Community-acquired MRSA is adifferent disease entity than hospital-acquired
MRSA; therefore, clearance and complications of that organism can be expected
to be different and more difficult to treat.



>

>

The label should emphasize use of the appropriate dose, in order to discourage
under dosing during therapy.

Increasing MICs or failures may be an indication that the drug is being “pushed to
the limit” and considerations for surgical intervention should be explored; many
of these bacteremias require more than simply prescribing antibiotic therapy (e.g.,
surgery, debridement, hardware removal, etc.).

On the question of whether the data from this study provided substantial evidence of
safety and efficacy of daptomycin in the treatment of patients with infective endocarditis,
the panel voted 5 “yes” and 4 “no”. Comments included the following:

>

It is often difficult to make a diagnosis of endocarditis. The high risk nature of
this patient population at the front end makesit critical to begin treating these
patients with something, without knowing the precise diagnosis. Echocardiogram
and clinical outcomes data may be the best we can do to make a diagnosis,
although specificity is excellent, the sensitivity of echocardiography is not
sufficiently high.

Problems associated with concluding that there are sufficient datato determine
efficacy in all types of endocarditis lie more with the study than the drug. There
are not enough datain total numbersin the study, and even fewer in the subgroup
populations, which isimportant in analyzing right-sided versus | eft-sided
endocarditis. (Seetable at the end of this memorandum) Caution should be taken
in extrapolating data from the intention-to-treat population because S. aureus
endocarditis and S. aureus bacteremia are not equivalent diseases.

Concerns were discussed regarding the — 20% non-inferiority margin and the
difficulty in justifying a 20% non-inferiority margin when, in the left-sided group,
thereis a 22% control responserate. It is concerning that the control response
rate varies dramatically by these diagnostic subgroups.

The Committee discussed the significance of the echocardiographic resultsin the
clinical setting, when treating these patients. They cited a study that showed
initial therapy was rarely changed based on the results of the echocardiogram. The
choice and duration of therapy was based primarily on clinician bias at the outset,
even before the echocardiogram was performed.

A labeling suggestion was added here that, if thereis clear evidence of left-sided
endocarditis by the presence of vegetation, the clinician needs to be cautioned that
there are limited data available regarding efficacy for left-sided endocarditis, and
that these data are not very compelling.

Answering this question hinges on whether we define the population for infective
endocarditis as entry diagnosis or final diagnosis. Using entry diagnosis, the
study clearly showed daptomycin was non-inferior to control. Labeling should
include statements clarifying that daptomycin has been studied and is non-inferior
to the comparator for treatment of S. aureus endocarditis where the entry
diagnosis used the Duke criteriafor endocarditis. Additionally, labeling should
address the need for adjunctive therapy for complicated bacteremia (i.e. drainage),
in combination with medical therapy.



» Additional labeling suggestions by the committee included statements about the
overall effectiveness being 44%, making it clear to clinicians that it was not
compelling, while also clarifying that these data are based on small numbers.

» Given the sponsor’ s observation that 25% of off-label use of daptomycin isfor
bacteremia at 4 mg/kg, labeling should clarify that clinicians should be
prescribing a 6 mg/kg dose for bacteremia/endocarditis.

Thefirst cycle PDUFA goa date of March 24, 2006, came on the heels of the Advisory
Committee deliberations for this supplemental NDA. At that time, Cubist received an
“Approvable’ letter. Inresponse to the letter, the sponsor resubmitted a Class 1
information amendment on March 27, 2006, with aresultant Class 1 resubmission action
date of May 26, 2006. This additional information has been evaluated in depth by the
review team. There have been many discussions as to the scientific validity of the
endocarditis study, the appropriate analyses of the data, the appropriateness of the
indication, and the number of evaluable patients from thetrial. There is agreement within
the review team that the trial met its primary endpoint. The review team has not been able
to reach consensus on the approvability of this application with regard to the experience
in left- versus right-sided endocarditis. As Division Director, | have considered the input
from each and every team member and listened to the sometimes discordant discussions.
After dialogue with the review team, as well as the management of the Office of
Antimicrobial Products and the Office of New Drugs, | have decided to grant the S.
aureus bacteremia and right-sided endocarditis claims for daptomycin. The rationale
behind this decision is given below.

At its core, thiswas a historical control study. We anticipate that close to 100% of
patients with untreated 1E will die, while perhaps 80% will survive with treatment (e.g.,
19% in-hospital mortality for |E was reported in Early Predictors of In-Hospital Death in
Infective Endocarditis, Chu, et a; Circulation. 2004;109:1745-1749.). Therefore, there
was no scientifically justified need to have a control group in order to argue for the
efficacy of thedrug. Thisisone interpretation of what is recommended in the FDA 1992
Points-to-Consider document on devel oping anti-infective drugs for endocarditis. The
presence of a randomized control servesto strengthen the argument for efficacy, in that
similar cure rates and mortality rates argue for similar effectiveness between daptomycin
and comparator. This also provides some comparative safety data. The argument that the
cure rate was “too low” to prove efficacy is unwarranted, since the randomized control
group had asimilar cure rate. Because the patients studied do not represent a random
sample from the general population of al |E patients, there is no reason to think that they
will have the same cure rate as the population of all IE patients, or the cure rate reported
in the medical literature.

It isinevitable that differencesin cure rates will be seen among subgroups (males,
females, young, old, etc.), and the observed differences can be alarmingly large when the
sample sizes are small, even when there is no differencein the true cure rate. Thereisa
body of literature to speak to the various kinds of endocarditis, particularly LI1E versus
RIE. That the infection of heart valves on the high-pressure side of the heart is more



problematic is biologically plausible. It is plausible that daptomycin and vancomycin are
equally effective at treating RIE, but both are poor at treating LIE.

| have a hard time accepting the idea that the open nature of the study lead to
underreporting of truly serious adverse events. Dizziness/syncope may be underreported,
but the cases of acute renal failure and death are likely to be reported 100% of the time.
In general, the open nature of the study (which FDA requested before the study began),
while suboptimal for some scientific purposes, is unlikely to have any impact on study
outcomes that are objectively measured. The 95% Confidence Intervalsin the label are
there to give a sense of the variability in the estimates, and how hard it isto tell if the
response in the different subsets truly differ. The more one subsets, the smaller the “n”,
and the wider the interval.

Unresolved |ssues:

There is a continued need for new products to treat serious Gram positive infections, and
daptomycin, with its unique mechanism of action and its spectrum of activity, appears to
be an important product in the therapeutic armamentarium. Tempering this enthusiasm
are the results of studies conducted in serious conditions beyond the current indications.
In a Community Acquired Pneumoniatrial conducted by Cubist daptomycin performed
also performed less well than would have been expected. It is believed that reduced
penetration into the lung, due to binding to surfactant, is afactor in these results. The
pneumonia data were sufficiently convincing that a statement appearsin the “Indications
and Usage” section of the product label that daptomycin is not indicated for community
acquired pneumonia.

Finally, the optimal regimen for patients with all manner of endocarditis needs to be
determined. The sponsor should pursue collecting additional clinical and microbiologic
data, including the treatment of patients on combination antimicrobial therapies.



Table Adjudication Committee Success Ratesat Test of Cure (ITT)

Difference:
Population CUBICIN 6 mg/kg Comparator? CUBICIN — Comparator
n/N (%) n/N (%) (Confidence Interval)
Overall 53/120 (44.2%) 48/115 (41.7%) 2.4% (—10.2, 15.1)°
Baseline Pathogen
MSSA 33/74 (44.6%) 34/70 (48.6%) —4.0% (—22.6, 14.6)°
MRSA 20/45 (44.4%) 14/44 (31.8%) 12.6% (—10.2, 35.5)
Entry Diagnosis’
Definite or Possible Infective 41/90 (45.6%) 37/91 (40.7%) 4.9% (—11.6, 21.4)
Endocarditis
Not Infective Endocarditis 12/30 (40.0%) 11/24 (45.8%) —5.8% (—36.2, 24.5)"
Final Diagnosis
Uncomplicated Bacteremia 18/32 (56.3%) 16/29 (55.2%) 1.1% (-31.7, 33.9)°
Complicated Bacteremia 26/60 (43.3%) 23/61 (37.7%) 5.6% (—17.3, 28.6)°
Right-Sided Infective 8/19 (42.1%) 7/16 (43.8%) —1.6% (—44.9, 41.6)°
Endocarditis
Uncomplicated Right-Sided 3/6 (50.0%) 1/4 (25.0%) 25.0% (—51.6, 100.0)°
Infective Endocarditis
Complicated Right-Sided 5/13 (38.5%) 6/12 (50.0%) —11.5% (—62.4, 39.4)°
Infective Endocarditis
Left-Sided Infective 1/9 (11.1%) 2/9 (22.2%) —-11.1% (-55.9, 33.6)°

Endocarditis

a. Comparator: vancomycin (1 g 1V g12h) or anti-staphylococcal semi-synthetic penicillin (i.e., nafcillin,
oxacillin, cloxacillin, flucloxacillin; 2 g 1V g4h), each with initial low-dose gentamicin
b. According to the modified Duke criteria’

c. 95% Confidence Interval

d. 97.5% Confidence Interval (adjusted for multiplicity)
€. 99% Confidence Interval (adjusted for multiplicity)
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Background

An efficacy supplement, NDA 21-572/SE1-008 was submitted by Cubist Pharmaceuticals
Inc. on September 26, 2005 for the proposed indication of daptomycin in the treatment of
Staphylococcus aureus bacteremia including those with known or suspected endocarditis
caused by methicillin-susceptible and methicillin-resistant strains. An approvable letter
was issued on March 24, 2006 pending agreement on the product label in relation to the
Indications and Usage, Clinical Studies, Dosage and Administration, and Clinical
Pharmacology sections, and inclusion of data on persisting and relapsing S aureus
(PRSA) bacteremias, reduced susceptibility of S. aureusto study drug emerging during
treatment, and implications of PRSA and reduced susceptibility for patient outcomes.

A complete response to the approvable letter was submitted by the Sponsor on March 27,
2006. The resubmission materials included proposed labeling, clarifying information and
a meeting request. No new data were included in this submission.

This review will focus on the Sponsor’s proposed label submitted March 27, 2006 and
will be limited to the following sections: INDICATIONS AND USAGE,
PRECAUTIONS, DOSAGE and ADMINISTRATION and CLINICAL STUDIES.

For the INDICATIONS AND USAGE and PRECAUTIONS sections, I have provided
my proposed language followed by my reasoning under the Comments heading. For the
DOSAGE and ADMINISTRATION and CLINICAL STUDIES sections, [ am in
agreement with most of the language proposed by the Sponsor. For sections where I
disagree with the Sponsor’s proposal, I have provided my rationale under the Comments
heading.

INDICATIONS AND USAGE

Sponsor’ s proposal:

Saphylococcus aureus bloodstream infections (bacteremia), including those with right-
sided infective endocarditis caused by methicillin-susceptible and methicillin-resistant
strains.

The efficacy of CUBICIN in patients with left-sided infective endocarditis due to S
aureus has not been demonstrated. The clinical trial of CUBICIN in patients with S.
aureus bloodstream infections included limited data from patients with left-sided
infective endocarditis; outcomes in these patients were poor (see CLINICAL STUDIES).
CUBICIN has not been studied in patients with prosthetic valve endocarditis or
meningitis.

Patients with persisting or relapsing S. aureus infection or poor clinical response should
have repeat blood culture and susceptibility testing by MIC using a standardized
procedure, as well as diagnostic evaluation, to rule out sequestered foci of infection (see
PRECAUTIONS).



My proposal:

Saphylococcus aureus bloodstream infections caused by methicillin-susceptible and
methicillin-resistant strains. Efficacy of CUBICIN in patients with infective endocarditis
has not been demonstrated. (See CLINICAL STUDIES) CUBICIN has not been studied
in patients with prosthetic valve endocarditis, known osteomyelitis, or meningitis.

COMMENTS:

As discussed during the review of the original submission, data in study DAP-IE-01-02
did not provide substantial evidence of the efficacy and safety of daptomycin for the
treatment of infective endocarditis (IE). The ability to draw conclusions regarding the
efficacy of daptomycin in patients with IE was limited for the following reasons:

1.

2.

The number of patients with either left or right-sided infective endocarditis was
very small.

Although majority of patients had definite or possible IE at study entry based on
modified Duke criteria, only a small number of patients had a final diagnosis of
definite IE. In a clinical practice setting, patients with possible IE may be treated
as though they have definite IE. However, in a clinical trial wherein a test drug's
performance is being assessed it is important that the disease condition being
studied is well defined. Possible IE is not a well-defined clinical entity. All
patients with S aureus bacteremia who are febrile can potentially be classified as
having possible IE.

IE is characterized by the presence of vegetations. Both antibacterial activity and
ability of the drug to penetrate the vegetations are important in achieving cure. It
is thus important that the efficacy of a test drug is demonstrated in patients with
echocardiographic evidence of IE or in those with definite IE.

The specificity of diagnosis of IE is very important given that the
pathophysiology of IE is distinct from that of bacteremia and that it is associated
with high morbidity and mortality. In this study, specificity of diagnosis of IE was
limited for the following reasons:

e In patients with right-sided IE, the protocol did not require that
echocardiographic criteria for IE should be present. It is certainly possible
to have definite IE without echocardiographic evidence of IE. As outlined
in the Duke criteria for definite IE, such patients have to meet other minor
criteria such as presence of embolic phenomena, presence of immunologic
phenomena, fever, or history of intravenous drug use.' Of the 35 patients
with RIE, 17 did not have evidence of IE based on central
echocardiograms, 13 in the daptomycin arm and 4 in the comparator arm;
7/17 (5 daptomycin-treated and 2 comparator-treated) patients had three or
more minor criteria for the diagnosis of definite IE. Hence the number of
patients with definite IE was limited to 11/19 patients in the daptomycin
arm and 14/16 patients in the comparator arm.

e The number of patients with RIE who had negative central
echocardiograms was disproportionately higher in the daptomycin group
compared to those treated with comparator;13/19 (68.4%) patients treated



with daptomycin and 4/16 (25%) treated with comparator did not have
evidence of IE based on central echocardiograms.

e Inter-observer variability is expected in the reading of echocardiograms.
Discrepancies between the local echocardiography and the Duke Core
Echo laboratory assessments were noted in 18 patients (35%), 10 patients
with positive central echocardiogram findings had negative local
echocardiogram findings while 8 patients with negative central
echocardiogram findings had positive local echocardiogram findings. The
discrepancies in almost a third of echocardiogram results between local
and central laboratory readings raise additional concerns about the
specificity of the diagnosis of IE and limit the ability to accurately define a
well-characterized group of patients with IE.

5. As the preponderance of evidence was in patients with no demonstrable
vegetations, it limits the ability to extrapolate the efficacy of daptomycin from
this group of patients to those patients with vegetations on the tricuspid or
pulmonic valve.

6. The point estimates for the success rates in patients with right-sided IE were very
low compared to that reported in the literature. Success rates in RIE in the
intravenous drug using population have been reported to be > 85%.” In this study,
as ~ 60% of patients with IE were intravenous drug users one would expect higher
success rates.

7. The low success rates in both treatment arms and the wide confidence intervals
around the treatment difference between the two groups raise concerns regarding
the assay sensitivity of this trial.

PRECAUTIONS




MYy proposal:
Persistent and relapsing S aureus bacteremias were seen in 21/120 (17.5%) daptomycin-

treated patients and in 11/115 (9.6%) comparator-treated patients (See CLINICAL
STUDIES). Six daptomycin-treated patients with daptomycin-susceptible baseline S
aureus blood culture isolates developed rising MICs (>2 ng/ml) to daptomycin during the
study. All were failures. One comparator-treated patient, whose baseline S. aureus blood
culture isolate developed MICs =2 pg/ml to vancomycin during the study was a failure.
Daptomycin-treated patients with S aureus bacteremia should be monitored for the
development of persistent or relapsing S aureus infections and reduced susceptibility to
the drug. Blood cultures and daptomycin susceptibility testing by MIC using standardized
procedures should be repeated on a regular basis.

COMMENTS:

1. The WARNINGS section of the label should include a statement regarding the
observation made in the clinical trial of increasing MICs to daptomycin and its
association with clinical failure, even though a causal relationship has not been
demonstrated. The recommendation to include this information in the
WARNINGS section is consistent with 21CFR §201.57 (e), which states that
under this section heading, the labeling shall describe serious adverse reactions
and potential safety hazards, limitations in use imposed by them, and steps that
should be taken if they occur. In a severe illness such as S aureus bacteremia,
lack of efficacy is associated with increased morbidity and mortality and it is
important that the practitioner be made aware of this observation.

2. Literature reports and post-marketing adverse event reports regarding clinical
failures with daptomycin provide supportive information that development of
non-susceptibility to daptomycin is a real phenomenon. >

3. The Sponsor’s proposal to separate the comparator group into two groups, those
treated with vancomycin and those treated with semi-synthetic penicillins is not
appropriate for the following reasons: Most patients in the semi-synthetic
penicillin (SSP) group received vancomycin for 1-3 days prior to being treated
with SSP; secondly by splitting the comparator group post-hoc there is no
certainty that the daptomycin-treated patients and vancomycin-treated patients are
comparable as this division was performed post-randomization; lastly, all
vancomycin-treated patients had MRSA as the baseline pathogen, while the
daptomycin-treated patients had either MRSA or MSSA at baseline.

4. Though it is possible that most patients that failed due to persisting or relapsing S
aureus infection had deep seated infection and did not receive surgical
intervention, it is not clear to what extent it caused persisting or relapsing
infection. Also, we do not know that if patients had the surgical procedure the
outcome would have been different. Hence, my proposal is to not include that
statement in the label.



DOSAGE AND ADMINISTRATION

Sponsor’s proposal:
Staphylococcus aureus Bloodstream Infections (bacteremia), including those with

right-sided endocarditis, caused by Methicillin-susceptible and Methicillin-resistant
Strains:

COMMENTS:

Thus the statement proposed by the Sponsor

1s 1ncorrect.

1mportant that this be clearly stated n the label.

CLINICAL STUDIES

Sponsor’s proposal:

S. aureus Bacteremia/Endocarditis

6




COMMENTS:

. In addition to the point estimates, the appropriate confidence intervals for the
treatment difference should be included in the table to provide a clearer
understanding of the variability of the results. This is consistent with the
Guidance for Industry: Clinical Studies Section of Labeling for Human
Prescription Drug and Biological Products — Content and Format.

. As the primary endpoint was based on the IEAC final diagnosis and not on the
entry diagnosis, success rates by entry diagnosis should not be included in the
table.

. If efficacy data in patients with infective endocarditis is to be included in this
section, it is important to inform the practitioner as to why the IE data was
considered to be limited. This includes the fact that the numbers were small,
efficay rates were low, and that definite IE was identified only in a limited
number of patients.This information will provide the practitioner a better
understanding of the limitations of the data.

. As discussed in the WARNINGS section, it is not appropriate to divide the
comparator group into those treated with vancomycin and those treated with semi-
synthetic penicillin.

. Asuncomplicated and complicated RIE were considered different diagnostic
subgroups in the IEAC determined final diagnoses, the data should be presented
as such

. Mortality data on left-sided IE patients need not be inlcuded in this section as left-
sided IE is not being sought as an indication. As this was an all-comers study, it
will suffice to limit the mortality data to all-comers rather than the sub-groups.
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Medical Officer Review

NDA Number: 21572
Document Numbers: SE1-008
Submission: Complete Response to Action Letter

Dated March 24, 2006
Written Request for Meeting with FDA

Product: Cubicin™ (daptomycin for injection)
Sponsor/Applicant: Cubist Pharmaceuticals

Date of Submission: March 27, 2006

Medical Officer: Alfred F. Sorbello, DO

Submission Details: This document was received in print and electronic form as the
complete response (“resubmission”) from the applicant to the action letter dated March
24, 2006 for the priority review efficacy supplement that was originally submitted to the
Division on September 26, 2005. The resubmission materials include a meeting request,
proposed labeling, and clarifying information.

Background
The efficacy supplement SE1-008 for NDA 21572 was submitted by the applicant on

September 26, 2005 for the proposed labeled indication of daptomycin in the treatment of
Staphylococcus aureus bacteremia (SAB) including those with known or suspected
endocarditis caused by methicillin-susceptible and methicillin-resistant strains. Following
a priority review by the FDA, the supplement was assessed as approvable pending
agreement on the product label in relation to the Indications and Usage, Clinical Studies,
Dosage and Administration, and Clinical Pharmacology sections, and inclusion of data on
persisting and relapsing S. aureus (PRSA) bacteremias, reduced susceptibility of S.
aureus to study drug emerging during treatment, and implications of PRSA and reduced
susceptibility for patient outcomes. The efficacy supplement was discussed at a meeting
of the Anti-Infective Drug Advisory Committee on March 6, 2006 and at a CDER
Regulatory Briefing on April 20, 2006.

Initial FDA Proposed Label based on Priority Review of the Efficacy Supplement:
In response to the Sponsor’s original proposed labeled indication and based upon a
thorough scientific and statistical assessment of the efficacy and safety data by the
multidisciplinary FDA review team, the Division submitted a proposed label to the
Sponsor on March 14, 2006 containing specific proposed text for the Indications and
Usage, Warnings, and Clinical Studies Sections as follows:

INDICATIONS AND USAGE

Staphylococcus aureus bacteremia (SAB) without concomitant infective endocarditis
caused by methicillin-susceptible and methicillin-resistant strains. The efficacy of
CUBICIN in patients with infective endocarditis due to S. aureus has not been
demonstrated. CUBICIN has not been studied in patients with osteomyelitis, prosthetic
valve endocarditis, meningitis, and deep organ infections due to S. aureus.



WARNINGS

Persistent and relapsing S. aureus (PRSA) bacteremias were observed more
frequently among daptomycin-treated patients compared to patients receiving
standard of care. (See CLINICAL STUDIES). Six daptomycin-treated patients,
including three patients with infective endocarditis, had S. aureus blood culture
isolates that were susceptible to daptomycin at baseline and exhibited rising MICs
(>2 pg/ml) to daptomycin during or immediately following therapy. All six patients
were failures at the primary efficacy endpoint, and two patients with infective
endocarditis died subsequently. In order to monitor daptomycin-treated patients
with S. aureus bacteremia for the development of PRSA infections and reduced
susceptibility to the drug, blood cultures and daptomycin susceptibility testing by
MIC using a standardized procedure should be repeated on a regular basis.

CLINICAL STUDIES

S. aureus Bacteremia (SAB)




Sponsor Responses, FDA-Sponsor Telecons, and Face-to-Face FDA-Sponsor
Meetings

Following a review of the Division’s proposed labeling, the Sponsor provided a written
response on March 17, 2006 expressing dissatisfaction with the proposed labeling, and a
follow-up telecom was held to discuss the labeling issues on March 20, 2006. An
additional telecom was conducted with the Sponsor on March 21, 2006, and face-to-face
meetings were conducted with the Sponsor on March 23, 2006 and March 24, 2006
(PDUFA action date). An approvable letter was issued to the Sponsor on March 24, 2006.
A face-to-face meeting was conducted with the Sponsor, management from the Office of
Antimicrobial Products and the Office of New Drugs, and the FDA Review Team on
April 26, 2006.

Sponsor Proposed Label submitted as part of the Complete Response to Action
Letter of March 24, 2006

The sponsor has proposed the following changes to the package insert text in the
Indications and Usage, Precautions, Dosage and Administration, and Clinical Studies
sections. Revisions to the Clinical Pharmacology section are not detailed in this report
and should be referred to the report of the Clinical Pharmacology reviewer.

INDICATIONS AND USAGE

(Medical Officer Comments: Based on the Clinical Review of efficacy supplement SEI-
008, the data provided was insufficient to demonstrate the efficacy of daptomycin in the
treatment of S. aureus infective endocarditis (including right- and left-sided disease) and
does not satisfy the requirements of the regulations specified in 21 CFR 314.126
regarding adequate and well-controlled studies and substantial evidence of effectiveness.
The specificity of the diagnosis of infective endocarditis was questionable in a substantial
number of cases and was compounded by inter-observer variability in the interpretation
of echocardiograms between the local and central echolabs. The efficacy of daptomycin
in patients with osteomyelitis, prosthetic valve endocarditis, meningitis, and deep organ
infections due to S. aureus was not a pre-specified objective or endpoint for the study,
and the efficacy of the drug in patients with those complications was not assessed



prospectively in a systematic manner. As the study protocol did not require all study
subjects to have a diagnostic imaging evaluation to rule out sequestered foci of infection,
the potential relationship between persisting and relapsing bacteremais and sequestered
foci cannot be elucidated completely from the study results.

The Sponsor’s proposed text regarding patients with persisting and relapsing
bacteremias is generic and is not clearly correlated with actual study results in this
section. Among patients treated with daptomycin, the potentially serious implications of
persisting and relapsing S. aureus bacteremias associated with reduced susceptibility to

daptomycin emerging during treatment with the drug are not effectively communicated to
the prescriber.)

PRECAUTIONS

(Medical Officer Comments: In consideration of the high inherent morbidity and
mortality associated with S. aureus bacteremia and endocarditis, the proposed labeling
for the Precautions Section is not sufficient to communicate the potential risks of clinical
failure, emergence of metastatic sites of infection, and death as observed among
daptomycin-treated patients compared to comparator-treated patients in pivotal study
DAP-IE-01-02. Based on the assessment of efficacy supplement SE1-008 as detailed in
the Clinical Review report, labeling in the Warnings Section is warranted in view of the
clinical concerns underscored by the frequency of clinical failures and deaths among
daptomycin-treated patients with PRSA infections and S. aureus blood culture isolates
that exhibit reduced susceptibility to daptomycin during or immediately following
treatment with the drug. The regulations specified in 21 CFR 201.57(e) regarding
warnings to describe serious adverse reactions, potential safety hazards, and special
problems that may lead to death or serious injury for which a causal relationship need
not have been proved are particularly pertinent to this recommendation.

In addition, the data in the second paragraph describing the experience in both treatment

groups with respect to failure of treatment due to persisting or relapsing S. aureus
infections (19/120 (15.8%) CUBI CIN—treated,ﬁ vancomycin-treated, and



@@ ynti-staphylococcal semi-synthetic penicillin-treated patients) is incomplete

and potentially misleading. Table 1 below summarizes the Sponsor and FDA data on
persisting and relapsing bacteremias and persisting infections (without bacteremia)
stratified by treatment group and baseline pathogen:

Table 1: Persisting and Relapsing S. aureus (PRSA) Bacteremias and
Persisting S. aureus Infections (without persisting bacteremia), ITT population

Daptomycin Vancomycin SSP +/-
N=120 N=53 Vancomycin*
N=62
Sponsor Total PRSA n=19 n=9 n=2
MSSA 7/74 (9.5%) 0/10 (0%) 2/60 (3.3%)
MRSA 12/45 (26.7%) 9/43 (20.9%) 0/1 (0%)
No baseline pathogen 1 0 1
FDA Total PRSA n=21 n=9 n=2
MSSA 9/74 (12.2%) 0/10 (0%) 2/60 (3.3%)
MRSA 12/45 (26.7%) 9/43 (20.9%) 0/1 (0%)
No baseline pathogen 1 0 1

*SSP = semi-synthetic anti-staphylococcal penicillin; MSS A=methicillin-susceptible S. aureus;
MRSA=methicillin-resistant S. aureus

The Sponsor identified a total of 30 persisting and relapsing S. aureus (PRSA)
bacteremias and persistent infections, including 19 in the daptomycin group and 11 in the
comparator group (vancomycin plus SSP+/-vancomycin). Two additional PRSA cases
among daptomycin-treated patients were identified during the FDA review of the efficacy
supplement bringing the total to 21 in the daptomycin group. The two cases involved
patients with PRSA bacteremia due to methicillin-susceptible S. aureus (MSSA).

In terms of the overall frequency of PRSA bacteremias and persistent infections, the study
was designed to compare daptomycin to combined comparator (vancomycin plus SSP+/-
vancomycin experience) for which the data revealed 19/120 (15.8%) daptomycin-treated
and 11/115 (9.6%) comparator-treated patients based on the Sponsor’s compilation of
PRSA cases. The overall frequency of PRSA bacteremias and persistent infections based
on the FDA analysis was almost two-fold higher in the daptomycin group [21/120
(17.5%)] compared to comparator-treated patients [11/115 (9.6%)]. However, the data
was not depicted in this format by the Sponsor.

The data depicted in the Precautions Section of the Sponsor’s proposed labeling
separates the combined comparator arm into two treatment subgroups for which the
study was not designed nor powered, and the Sponsor does not distinguish the
demographics of the daptomycin and comparator subgroups by baseline pathogen. In
that regard, there were 74 daptomycin-treated patients with MSSA and 45 with
methicillin-resistant S. aureus (MRSA) bacteremia, 10 vancomycin-treated patients with
MSSA and 43 with MRSA bacteremia, and 60 SSP+/- vancomycin-treated patients with
MSSA and one with MRSA bacteremia. As depicted in Table 1, the frequency of PRSA
bacteremias and persisting infections in the daptomycin group was much higher
compared to the experience among vancomycin- and SSP+/-vancomycin treated patients



irrespective of the methicillin susceptibility of the baseline S. aureus isolate. This data
should be described in the label to accurately reflect the study’s results.

The Sponsor attributed failures due to PRSA bacteremias to deep-seated infections for
which the patients did not receive surgical intervention. However, this is a presumptive
clinical statement for which the Sponsor has not provided adequate objective supportive
data from clinical trials or the medical literature to substantiate the efficacy of the
daptomycin in comparable subjects with PRSA bacteremia and deep-seated infections for
whom appropriate surgical interventions had been performed.)

DOSAGE AND ADMINISTRATION

Staphylococcus aureus Bloodstream Infections (bacteremia), including those with
right-sided endocarditis, caused by Methicillin-susceptible and Methicillin-resistant
Strains:

edical Officer Comments:

According to the FDA
analysis, the following table depicts the median duration of treatment for patients who
completed therapy in the daptomycin group in pivotal study DAP-IE-01-02:

Table 2: Duration of Daptomycin Therapy among Patients who Completed Treatment (ITT)

TEAC Final Diagnosis n [Median|Minimum | Maximum

(days) | (days) | (days)
Left IE 4 14 12 42
Complicated Right IE 8 28 14 42
[Uncomplicated Right IE 4 14 14 28
Complicated bacteremia 371 23 11 74
Uncomplicated bacteremia | 27 14 11 28
IE=infective endocarditis; [EAC=Independent External Adjudication Committee
n=number of patients




Finally, as previously described in the Clinical Review report, the data provided in the
efficacy supplement do not provide substantial evidence of the efficacy of daptomycin in
the treatment of S. aureus infective endocarditis [including right- and left-sided disease].
The performance of daptomycin in patients with infective endocarditis (as identified by
the Adjudication Committee) could not be determined for the following reasons: All cases
were not echocardiographically-confirmed, local and central echocardiogram
interpretations were disparate in 18/53 (34%) patients indicative of substantial inter-
observer variability, and the low success rates, small sample size, and lack of assay
sensitivity in both treatment groups limited the ability to determine a true treatment
effect. Consequently, all references to right-sided endocarditis in the subtitle and all
recommendations related to the dosage and administration of daptomycin in the
treatment of right-sided endocarditis should be removed from this section.)




CLINICAL STUDIES

S. aureus Bacteremia/Endocarditis

(Medical Officer Comments: To more accurately reflect the experience in the pivotal
study, the paragraph above should also state that 76% of study subjects had an infection
within 30 days of onset of the S. aureus bacteremia. In addition, as classification of study
subjects at entry based on modified Duke criteria lacks specificity, there should be
information added to the end of the paragraph to reflect the final diagnoses of the
patients in each of the Entry diagnosis categories: definitie, possible, and not



endocarditis. Table 2 below depicts the poor correlation between Possible endocarditis
as an entry diagnosis and infective endocarditis (IE) as the patient’s final diagnosis.

Table 2:Correlation of IEAC Entry and Final Diagnoses

IEAC Final Diagnosis
Daptomycin (n=120) Comparator (n=115)
Bacteremias* [E** Bacteremias 1IE
Definite IE 0 17 0 20
IED‘;(;IE:;EY Possible IE 63 10 66 5
Not IE 29 1 24 0
Totals 92 28 90 25

*includes complicated and uncomplicated bacteremia

**includes complicated and uncomplicated right IE and left I[E

As depicted above, only 13.7% of daptomycin-treated subjects classified as having
possible IE at entry actually had IE as the final diagnosis. Similarly, only 7% of
comparator-treated sujects classified as having possible IE at entry actually had a IE as

the final diagnosis.

‘Medical Officer Comments: There are no provisions regarding
in the protocol-specified criteria for complicated and uncomplicated

bacteremia. According to the protocol-specified definitions, the patient must not have IE
according to modified Duke criteria. Thus, the proposed wording about_
is vague and confusing for prescribers and does not reflect the

actual criteria used in the study. Due to lack of specificity, modified Duke criteria should
not be misconstrued




(Medical Officer Comments: Table 12 should be labeled to indicate that the data is
derived from the Intent-to-Treat (ITT) population. In addition to the point estimates, the
appropriate confidence intervals should be included in the table to provide evidence of
the variability of the results.

The lisings of success rates by Entry Diagnosis should be deleted from the table and only
the success rates by Final Diagnosis should be included.

. In uncomplicated RIE, the Adjudication Committee success rates
were 3/6 (50%) for daptomycin and 1/4 (25%) for comparator. In complicated RIE, the
Adjudication Committee success rates were 5/13 (38.5%) for daptomycin and 6/12 (50%)
for comparator).




(Medical Officer Comments: A sentence should be added to this section to describe the
deaths among subjects with bacteremia. In that regard, there were 15/92 in the CUBICIN
arm and 11/90 in the comparator arm with bacteremia who died during the study.)

(Medical Officer Comments: In relation to the paragraph regarding failure of treatment
due to persisting and relapsing S. aureus infections, please refer to the comments
following the Sponsor’s proposed text for the Precautions Section of the label.)




Medical Officer Review of US Food and Drug Administration AERS Reports

Based on a retrospective review of post-marketing adverse event reports submitted to the
US FDA Adverse Event Reporting System (AERS) during 2004-2006, nine cases of
clinical and microbiological failure and PRSA infections associated with reduced
susceptibility of S. aureus to daptomycin emerging during treatment with the drug were
identified. The cases are summarized in Table 3 below:

Table 3: Post-marketing AERS reports involving clinical and microbiological failure,
PRSA infections, and reduced susceptibility of S. aureus to daptomycin emerging during
treatment with the drug

Year of . : Dosage of Initial Highest

report Age/Gender Infection site Pathogen Daptomycin MIC MIC Death
prosthetic valve )

2004 49/M endocarditis MRSA 6 mg/kg g48h 1 2-4 yes
septic arthritis,

2004 87/F bacteremia, epidural MRSA 6 mg/kg g24h-g48h 0.25 4 no
abscess
bacteremia and

2004 61/F vertebral MRSA/VISA 6 mg/kg q24h 0.5 4 no
osteomyelitis

2005 45/M | bacteremia and MRSA | 53-6mghkgq24h | 025 1 no
osteomyelitis

2005 73IM }3‘;:‘”% prosthetic MRSA 4-6mgkgq24h | 0.25 15 no
wound infection,
thigh abscess,

2005 64/M infected right MRSA 6 mg/kg g24h 0.5 8 yes
prosthetic hip,
bacteremia
Bacteremia, septic

2006 64/F arthritis left ankle®, MRSA 6 — 8 mg/kg q24h NR 4 no
cSSSI right leg

2006 g1 | bacteremia and MRSA 6 mglkg q24h 0.5 2-4 no
osteomyelitis
bacteremia, infected

2006 g/F | Pacemakersite with |\ pgn 6 mg/kg q24h <0.75 2 yes

vegetation on pacer

wire

M=male; F=female; MRSA = methicillin-resistant Staphylococcus aureus; VISA = vancomycin-
intermediate S. aureus; cSSSI=complicated skin and skin structure infection; NR=not reported;
MIC=minimum inhibitory concentration (ug/ml); *eventually required left below-the-knee amputation

As depicted in the table above, all of the cases involved MRSA as the principal pathogen.
The patients had varied primary infections sites, including endocarditis, prosthetic
device-related infections, or complicated bacteremias with sequestered foci of infection.
The dosage of daptomycin administered was 6 mg/kg every 24 hours (similar to the
dosage used in the pivotal study provided in the efficacy supplement) in all cases, except
for one patient with chronic renal failure on hemodialysis who was dosed on an every 48
hours basis. There were three deaths among the nine patients. Of the cases listed in the
table above, three have been published in peer-reviewed medical journals [1-3]. The true
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incidence of clinical and microbiological failure, PRSA infections, and reduced
susceptibility of S. aureus to daptomycin emerging during treatment with the drug could
not be determined on the basis of the case reports cited in AERS. As AERS includes
mandatory reports submitted by pharmaceutical drug manufacturers and voluntary reports
submitted by consumers and health professionals, voluntary reporting tends to
underestimate the actual occurrence rate of adverse drug reactions. The total at-risk
population of individuals treated with daptomycin for bacteremia, infective endocarditis,
and complicated deep organ staphylococcal infections is unknown.

Case Reports from the Medical Literature

A PubMed search of the English-language medical literature revealed two case reports of
clinical failure associated with reduced susceptibility to daptomycin during the course of
daptomycin therapy [4, 5]. The reports described patients with bacteremia and
osteomyelitis due to methicillin-resistant S. aureus (MRSA).

Medical Officer Comments and Conclusions

From the clinical perspective, the Sponsor’s resubmission (including revised labeling)
does not provide any new scientific evidence to substantiate labeling daptomycin for use
in right-sided endocarditis. In addition, the proposed label does not provide adequate risk
communication to prescribers related to persisting and relapsing S. aureus bacteremia,
reduced susceptibility to daptomycin emerging during treatment with the drug, and
subsequent clinical failure, metastatic foci of infection, and death. As described in this
report, nine cases of clinical failure (including three deaths) have been reported in the
AERS system since 2004 involving the emergence of daptomycin-nonsusceptible S.
aureus strains during daptomycin therapy, and five cases have been published in the
medical literature [1-5]. This is critical information that must be clearly and prominently
communicated to prescribers in view of the potentially serious implications for patient
outcome.

As described in the Clinical Review of efficacy supplement SE1-008 for NDA 21572,
daptomycin was non-inferior to standard of care (semi-synthetic antistaphylococcal
penicillin or vancomycin) in the treatment of S. aureus bacteremia in adults due to
methicillin-susceptible and methicillin-resistant strains based on an all-comers analysis.
However, the data was insufficient to demonstrate the efficacy of daptomycin in the
treatment of S. aureus infective endocarditis (right-and left-sided disease). The efficacy
of daptomycin in patients with osteomyelitis, prosthetic valve endocarditis, meningitis,
and deep organ infections due to S. aureus was not assessed. There was no uniform
requirement for all study subjects to have systematic diagnostic imaging studies for
evidence of sequestered foci of infection prospectively. Thus, the magnitude and extent
of metastatic complications of S. aureus bacteremia and endocarditis in the study
population and the efficacy of daptomycin in eradicating such foci of infection could not
be assessed. Pivotal study DAP-IE-01-02 involved a pathogen-driven, all-comers target
population having at least one positive blood culture for S. aureus irrespective of the
underlying clinical setting. However, the relevance of the findings in the all-comers target
population to the reference population of all subjects with S. aureus bacteremia and
infective endocarditis was limited. As a consequence of limitations related to study
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design, conduct, and generalizability, the lack of substantial evidence for efficacy in
infective endocarditis from study DAP-IE-01-02, and the lack of corroborative data from
earlier phase 2 and 3 studies, the following labeling recommendations are reproduced
from the Clinical Review report:

(1) INDICATIONS AND USAGE Section: Staphylococcus aureus bacteremia (SAB)
without concomitant infective endocarditis caused by methicillin-susceptible and
methicillin-resistant strains. The efficacy of CUBICIN in patients with infective
endocarditis due to S. aureus has not been demonstrated. CUBICIN has not been studied
in patients with osteomyelitis, prosthetic valve endocarditis, meningitis, and deep organ
infections due to S. aureus.

(2) WARNINGS: Persistent and relapsing S. aureus (PRSA) bacteremias were observed
more frequently among daptomycin-treated patients compared to patients receiving
standard of care. (See CLINICAL STUDIES). Six daptomycin-treated patients,
including three patients with infective endocarditis, had S. aureus blood culture isolates
that were susceptible to daptomycin at baseline and exhibited rising MICs >2 pg/ml to
daptomycin during or immediately following therapy. All six patients were failures at the
primary efficacy endpoint, and two patients with infective endocarditis died
subsequently. In order to monitor daptomycin-treated patients with S. aureus bacteremia
for the development of PRSA infections and reduced susceptibility to the drug, blood
cultures and daptomycin susceptibility testing by MIC using a standardized procedure
should be repeated on a regular basis. Antibiotic treatment should be adjusted based on
test results.

The labeling recommendations above are underpinned by the following evidence: (1) the
lack of substantial evidence from study DAP-IE-01-02 to demonstrate the efficacy of
daptomycin in the treatment of right-and left-sided infective endocarditis due to S.
aureus, and (2) the clinical concerns underscored by the frequency of clinical failures and
deaths among daptomycin-treated patients with PRSA bacteremias and S. aureus blood
culture isolates that exhibit reduced susceptibility to daptomycin during or immediately
following treatment with the drug. The analysis of post-marketing experience from the
AERS system and the case reports from the medical literature further buttresses concerns
about the association of reduced susceptibility of S. aureus to daptomycin emerging
during treatment with the drug, clinical and microbiological failures, and PRSA
infections. The recommendations for the Indications and Usage Section and the Warnings
Section are in accordance with the labeling requirements for prescription drugs as
described in 21 CFR 201.57. In addition, the regulations specified in 21 CFR 314.126(b)
regarding substantial evidence of effectiveness and 21 CFR 201.57(e) regarding warnings
to describe serious adverse reactions, potential safety hazards, and special problems that
may lead to death or serious injury for which a causal relationship need not have been
proved are particularly pertinent to the above recommendations. It is recommended that
the text described above for the Warning Section should be in bold type.
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1 EXECUTIVE SUMMARY - SAFETY

1.1 Recommendation on Regulatory Action

It is recommended that daptomycin be approved for the treatment of Staphylococcus aureus
bacteremia, but specifically excluding endocarditis and bacteremia with metastatic sites of
infection. In addition, the unique finding of increasing daptomcyin MICs that was observed to
have occurred while on therapy and was associated with clinical failure should be prominently
communicated in the label. Finally, the increased risk of persisting or relapsing Staphyl ococcus
aureus infection associated with the use of daptomycin should also be prominently displayed in
the label.

1.2 Summary of Clinical Findings - Safety

There were similar numbers of death in each treatment arm, 19 deaths in the comparator arm vs.
18 deaths in the daptomycin arm. However, there was an shorter time to death in the daptomycin
arm when compared to comparator, particularly for those patients who died within 42 days of the
last dose of therapy. This difference in early death rates may be at least, in part, explained by
increased rates of persisting or relapsing Staphylococcus aureus infections in the daptomycin arm
(17.5% in the daptomycin arm vs. 9.5% in the comparator arm). Beyond 42 days, the rates of
death become similar between the two treatment arms and the causes of death are less clearly
linked to a lack of treatment effect.

There were higher rates of infection-related serious adverse events (SAE’s) in the daptomycin
arm when compared to the comparator arm. In particular, there were higher rates of SAE’s that
appear to be related to measures of clinical efficacy including the following serious adverse
events: Staphylococcus aureus bacteremia, sepsis NOS, and osteomyelitis. These three were the
most common serious adverse events in both treatment arms but occurred at a greater rate in the
daptomycin arm, 14.2% (17 events) vs. 7.7% (9 events) in the comparator arm. Since these
events are likely to be related to the disease under study, such a difference is consistent with
decreased efficacy in the daptomycin arm, which may be explained by the finding that
daptomycin was associated with increased rates of the on-therapy development of increasing
MIC’s and subsequent microbiologic failure with increased rates of persisting or relapsing
Staphylococcus aureus infection.

Interestingly, there were also higher rates of serious gram-negative infections and gram-negative
bacteremias in the daptomycin arm vs. the comparator arm, 10 (8.3%) vs. 0 (0.0%). 6 of these
events occurred either on therapy or within 8 days of study drug exposure, and the rest occurred
later. One of the daptomycin-treated patients died as a result of their gram-negative infection.
This finding may be a reflection of the effect of gentamicin (in the comparator arm) on the gram-
negative flora which could extend beyond the average gentamicin exposure of 4 to 5 days..
Because gram-negative bloodstream infections are associated with significant morbidity and
mortality, this is an important safety signal and should be communicated prominently in the
product label.
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Rates of discontinuation due to microbiologic failure were higher in the daptomycin arm than
comparator arm, 9 (7.5%) vs. 3 (2.6%), which supports the conclusion that daptomycin may have
decreased efficacy compared to comparator. Further supporting this conclusion is the observation
that there were increased rates of discontinuation of study drug in the daptomycin arm (5.8% vs.
1.7%) for reasons that might be related to lack of efficacy, specifically, bacteremia, epidural
abscess, septic shock, staphylococcal bacteremia, staphyloccoal pneumonia, and osteomyelitis.
Numbers of discontinuation due to adverse events overall were similar between the 2 treatment
arms, 21 (18.1%) in the comparator arm vs. 20 (16.7%) in the daptomycin arm. There was an
increased rate of discontinuation due to renal events in the comparator arm vs. the daptomycin
arm, 4.3% vs. 0.8%.

Overall, there were more non-serious common adverse events in the comparator arm than the
daptomycin arm. There were increased rates of non-serious nausea (19.8% vs. 10.0%) and
diarrhea (18.1% vs. 11.7%) in comparator-treated patients compared to daptomycin-treated
patients. There were also increased rates of non-serious peripheral edema (13.8% vs. 6.7%) and
arthralgia (11.2% vs. 3.3%) in comparator-treated patients compared to daptomycin-treated
patients. Other notable differences include an increased rate of non-serious pneumonia in the
comparator-treated patients and an increased rate of pharyngolaryngeal pain in the daptomycin-
treated patients.

An analysis of renal toxicity using reported adverse events was difficult to comprehend. This is
possibly explained by the open label nature of the trial and the expectation of renal toxicity in the
comparator arm. There was no standardized reporting method for renal adverse events, and
examination of the data revealed widespread inconsistencies in renal adverse event reporting. For
this reason, renal adverse event rates were not helpful in terms of understanding the differences
in renal toxicity between the two treatment arms. Therefore, a separate analysis was performed in
which renal toxicity was defined as an increase in creatinine percentage by at least 25% and a
peak creatinine that increased to above the ULN. Using this definition, there were 25 (21.6%)
renal toxic events in the comparator arm vs. 17 (14.2%) in the daptomycin arm. However, the
two treatment arms were not balanced with regard to the sub-population with the highest risk of
renal toxicity. Specifically, there were more patients in the comparator arm who were 60 years of
age or older who received more than the median duration of therapy (26 of these patients in the
comparator arm vs. only 11 in daptomycin arm). When this imbalance is corrected and rates of
renal toxicity are recalculated, they are found to be 17.2% (20 events) in the comparator arm vs.
14.2% (17 events) in the daptomycin arm.

There was an increased rate of CPK elevations to above 500 U/L for daptomycin-treated patients
in this study compared to prior studies, 7.5% in the daptomycin arm vs. 0.9% in the comparator
arm. The rate observed in the daptomycin arm of 7.5% was higher than the rate observed in
daptomycin-treated patients in the complicated skin and skin structure infection trials where the
rate was under 3%. This is likely due to the fact that the drug was being administered at a higher
dose (6 mg/kg vs. 4 mg/kg). These events were not serious and did resolve with discontinuation
of daptomycin, or in some cases even with continuation of therapy. Prior or concomitant
administration of HMG Co-A reductase inhibitors was associated with a higher rate of CPK
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elevation to above 500 U/L than in the population without prior or concomitant exposure to
HMG Co-A reductase inhibitors (16.7% vs. 5.2%). Three patients discontinued study medication
due to increases in CPK.

There were no new findings to suggest hepatotoxicity or neurological toxicity.

The pivotal study provided very limited data on the safety of patients exposed to greater than 28
days of therapy with this disease at this dose, since there were only 14 such patients. This is a
potentially important issue because the proposed treatment duration extends to as long as 42 days
of therapy. The patient population most likely to require treatment duration longer than 28 days
includes those patients with endocarditis or those patients with bacteremia with metastatic sites
of infection. Based on the submitted data from the pivotal trial, the safety of this drug at this dose
for durations longer than 28 days cannot be determined.

2 INTEGRATED REVIEW OF SAFETY

This review consists of a safety review of the single, pivotal phase 3 study (DAP-0102)
submitted by the sponsor. A variety of materials were reviewed including datasets, CRF’s,
patient profiles, and sponsor reports. Several review tools were utilized including JMP,
CrossGraphs, and IReview.

2.1 Adverse Events

2.1.1 Deaths

There were a total of 19 deaths in the comparator arm (16.4%) vs. 18 deaths in the daptomycin
arm (15%). Table 1 shows the causes for these deaths.
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Table 1. Causes of Death by Treatment Arm.

Daptomycin (n=120) Comparator (n=116)

n (%) n (%)
Total 18 (15%) 19 (16.4)
Sepsis, or Septic Shock 2 (1.7) 4(3.5)
MI, Cardiac Failure, Cardiac arrest 4(3.3) 2(1.7)
Malignancy-related 1 (0.8) 3(2.6)
Respiratory failure or insufficiency 1 3(2.6)
Cardiorespiratory arrest 2(1.7) 0
Multi-organ failure 2(1.7) 0
Bacteremia 1 (0.8) 0
Hypoxia 1 (0.8) 0
Depression 1 (0.8) 0
Systemic candida, Candida sepsis 1 (0.8) 1(0.9)
Thrombocytopenia 1 (0.8) 0
Pulmonary embolism 1 (0.8) 0
Infective endocarditis 0 1(0.9)
Circulatory collapse 0 1 (0.9)
CVA 0 1(0.9)
Pulmonary embolism 0 0
Diabetes mellitus 0 1(0.9)
Renal Failure 0 1(0.9)
Myocardic abscess 0 1(0.9)

The distribution of causes of death are similar between the two treatment arms. After detailed
review of the cases of death, it was difficult to determine causality for reasons related to the
complexity of the natural history of the underlying disease under study, the associated morbidity
and mortality of the underlying disease, as well as the low success rates in both arms.

One interesting observation was that although the overall number of deaths were similar between
the two treatment arms, there was a clear difference in the timing of the deaths. Deaths up until
about 28 days after the first dose of study medication were similar in terms of days to death.
However, between 28 and 50 days after the first dose of study drug, a greater proportion of
daptomycin-treated patients died than did control-treated patients. This finding was confirmed by
Dr. Sorbello’s calculation of relative risk of death which was higher for daptomycin (2.2) at
study day 42 (please see Dr. Sorbello’s review). Graph 1 shows the time to death for all deaths
according to treatment arm.
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Graph 1. Days to Death for All Deaths in Study. (daptomycin=green, comparator = red)
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Because the overall number of deaths is relatively small compared to the total number of
patients in the study, this difference in time to death is not seen as clearly in a Kaplan-Meir curve
which includes non-deaths as well. The association of daptomycin with a more rapid time to
death raises questions about possible decreased efficacy mainly because of the increased rate of
persistent and relapsing Staphylococcus aureus (PRSA) infections seen prior to study day 42
since PRSA was associated with death. By contrast, the deaths that occurred later in the
comparator arm were not associated with persistent and relapsing Staphylococcus aureus
infection. So, although overall there were similar numbers of deaths between the treatment arms,
there were more deaths early on in the daptomycin-treated patients, which are partially explained
by increased numbers of daptomycin-associated PRSA infections. This is in contrast to the later
occurring deaths in the comparator arm which are not as clearly linked to an obvious lack of
treatment effect. Also, although not always the case, it is generally understood that the farther out
from study drug exposure a death occurs, the less likely it is to be related to the study drug
exposure. Indeed, if patients are followed long enough, they all will die, making both treatment
arms exactly the same with regard to rates of death. This could potentially partially explain the
delayed evening out of the death rates seen in the later window, given the high inherent mortality
in this patient population who have multiple co-morbidities.

Other than a possible decrease in efficacy for daptomycin-treated patients resulting in earlier
death, there were no clear patterns of causes of death that could be clearly associated with either
treatment arm.
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2.1.2 Other Serious Adverse Events

Graph 2 shows the most common serious adverse events by treatment arm. Patients with more
than one of the same adverse event are counted only once.

Graph 2. Most Common Serious Adverse Events by Treatment Arm.
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Renal SAE’s are discussed in detail in sections 2.1.4 and 2.1.5. There were more infection-
related SAE’s in the daptomycin arm than in the comparator arm and more renal SAE’s in the

comparator arm than the daptomycin arm. Because of the increased number of infection-related
adverse events in the daptomycin arm, analyses were performed looking only at the infection-
related SAE’s. Graph 3 shows the total number of infection-related SAE’s by treatment arm by
unique patient number. Patients who experienced more than one SAE are counted once. There
were a total of 34 (28.3%) patients who experienced infection-related SAE’s in the daptomycin
arm vs. 21 (18.1%) in the comparator arm. Graph 3 shows the total number of infection-related
SAE’s by treatment arm. In this graph, the total number of infection-related SAE’s is
represented.
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Graph 3. Number of Patients Who Experienced an Infection-related SAE by Treatment Arm.

ACTXDRNM [DEM]

PREFTERM [AE]

Infection Related SAEs

COMPARATOR

24(20.7%)

DAPTOMYCIN 6mg/kg G24h

10

20 30 40
Percent




Clinical Safety Review
Chuck Cooper

NDA 21,572
Cubicin™; daptomycin

Graph 4. Total Number of Infection-related SAE’s by Treatment Arm.
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Additional analyses were conducted to understand what was causing this difference in the rates
of infection-related SAE’s. Graph 5 shows infection-related SAE’s by treatment arm and

preferred term.
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Graph 5. Rates of Infection-related SAEs by Treatment Arm.
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Review of infection-related SAE’s reveals that there are more instances of infection-related
SAE’s that are possibly related to the underlying disease under study in the daptomycin arm vs.
the comparator arm. These include SAE’s such as osteomyelitits NOS, sepsis NOS, and
staphylococcal bacteremia which occurred at a rate of 14.2% in the daptomycin arm and 7.7% in
the comparator arm. This finding supports other analyses that suggest that the study drug may
have decreased efficacy in comparison to the comparator and, therefore, results in more disease-
related SAE’s. The sponsor has attempted to explain this difference as well as the increased
rates in the daptomycin arm of persisting or relapsing Staphylococcus aureus infections by
claiming that the patients in the daptomycin arm had an increased number of metastatic
infections at baseline which were not clearly identified at the time of enrollment. However,
because there was no systematic assessment of the presence or absence of metastatic infection at
the time of enrollment, this explanation can only be seen as speculation. An equally possible
explanation is that patients in the daptomycin arm developed increased rates of metastatic
infection as a result of failure to clear the organism from the blood (as evidenced by the
increased rate of PRSA and microbiologic failure requiring discontinuation of the drug). Another
possible explanation is that daptomycin is not as effective in treating metastatic complications of
the underlying disease, which is an explanation with a plausible mechanism given that this
drug’s activity is highly calcium dependant and given the expected lower calcium concentrations
that may exist at the sites of metastatic infection. Given the high inherent morbidity and
mortality associated with endocarditis, metastatic Staphylococcus aureus infection, and treatment
failure of Staphylococcus aureus bacteremia, clear data substantiating efficacy in these sub-
populations is critical. .

Additional review of the infection-related SAE’s revealed an imbalance between the two
treatment arms with regard to gram-negative related SAE’s. All gram-negative bacteremias were
reviewed. There were a total of 36 positive blood cultures from daptomycin-treated patients and
2 positive-blood cultures from comparator-treated patients. The 2 positive blood cultures from 2
patients in the comparator arm were considered as contaminants and included Pseudomonas
oryzihabitans and Moraxella atlantae neither of which required treatment with antibiotics. The
36 positive gram-negative blood cultures in the daptomycin arm came from 13 different patients.
2 of these patients had their gram-negative bacteremia at baseline and one was considered to be a
contaminant. The remaining 10 daptomycin-treated patients had gram-negative infections that
required antibiotic therapy. These patients are presented in Table 2.

12
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Table 2. Rates of Gram-negative SAEs and Gram-negative Bacteremias Requiring Antibiotic
Therapy by Treatment Arm.

Daptomycin Comparator
(n=120) (n=116)

Gram-negative Infection
Total 10/120 (8.3%) | 0/116 (0.0)
Bacteremia due to Enterobacter aerogenes 1(0.83) 0 (0.0)
Urosepsis with Pseudomonas aeruginosa from blood and urine 1(0.83) 0 (0.0)
Bacteremia due to Acinetobacter cal coaceticus 1(0.83) 0 (0.0)
Bacteremia due to Klebsiella pneumoniae 1(0.83) 0 (0.0)
Sepsis due to gram-negative rod in blood * 1 (0.83) 0 (0.0)
Sepsis due to Burkholderia spp. in blood * 1(0.83) 0 (0.0)
Sepsis due to Klebsiella pneumoniae in blood 1(0.83) 0 (0.0)
Bacteremia due to Serratia marcescens**
Bacteremia due to Klebsiella pneumoniae **
Bacteremia due to Prevotella bivia 1(0.83) 0 (0.0)
Bacteremia due to Serratia marcescens 1(0.83) 0 (0.0)
Bacteremia due to Pseudomonas aeruginosa and E. coli*** 1(0.83) 0 (0.0)

*These SAE’s occurred at separate times during the study to the same patient. They are
included in the total as only 1.

** These two gram-negative bacteremias occurred in the same patient at different times
during the study. They are included in the total as only 1.

*#* This patient developed hypotension and died. Blood cultures done at time of
decompensation revealed these gram-negative organisms.

Of these patients, there was one death that likely resulted from the gram-negative infection.
Patient”® who experienced a sudden deterioration and rapidly died. Blood cultures done at the
time of deterioration were positive for E. coli and Pseudomonas aeruginosa.

The gram-negative infections in the daptomycin arm occurred at time points throughout the
study. 6 of these 10 patients had their gram-negative infection occur either on therapy or within 8
days of the last dose of therapy. The other 4 patients had their gram-negative infection occur
beyond 8 days after the last dose of therapy. This clear trend towards increased numbers of
gram-negative infections in the daptomycin arm is possibly related to the use of gentamicin in
the comparator arm. Although the gentamicin was only used for 4 or 5 days for the majority of
patients who received it, it is possible that this exposure to gentamicin was enough to alter the
gram-negative flora to a degree that subsequent gram-negative infections were not seen. Another
possibility is that there is some as yet unexplained mechanism for why daptomycin use at this
dose in this patient population may result in increased gram-negative infection, such as increased
bacterial translocation across the intestinal mucosa.

An analysis was performed looking at infection-related SAEs by MedDRA High Level Group

Term and is shown in Graph 6. The purpose of this analysis was to assess the overall number of
other non-bacterial infection-related adverse events, in particular, fungal infections. It had been
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stated in the advisory committee meeting that although there were more gram-negative SAE’s in
the daptomycin arm, this was somewhat offset be an increase in fungal SAEs in the comparator
arm. This analysis shows that there were a total of 3 fungal SAEs in the comparator arm vs. 2 in
the daptomycin arm. This difference is small enough that it cannot be viewed as offsetting the
increase in serious gram-negative infections seen in daptomycin-treated patients.
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Graph 6. Infection-related SAEs by MedDRA High Level Group Term and Treatment Arm.
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2.1.3 Discontinuations and Other Significant Adverse Events

There were a total of 20 patients (16.7%) in the daptomycin arm and 21 patients (18.1%) in the
comparator arm who discontinued study medication due to an adverse event. Table 3 shows the
adverse events which caused the premature termination of study drug.
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Table 3. Premature Termination of Study Drug by Adverse Event and Treatment Arm.

Daptomycin (N=120) | Comparator (N=116)

Adverse Event Resulting in D/C of Study Med n (%) n (%)
Total 20 (16.7) 21 (18.1)
CPK increased 3(2.5) 0
Bacteremia 2(1.7) 0
Rash 3(2.5) 3 (2.6)
Pyrexia 0 2 (1.7)
Renal failure 1 (0.83) 3(2.6)
Cardiac arrest 1 (0.83) 1 (0.86)
Diabetic gastroparesis 1 (0.83) 0
Epidural abscess 1(0.83) 0
Hypoxia 1 (0.83) 0
Osteomyelitis 1 (0.83) 0
Pneumonia staphyloccal 1 (0.83) 0
Septic shock 1 (0.83) 1 (0.86)
Staphycoccal bacteremia 1 (0.83) 0
Thrombocytopenia 1 (0.83) 0
Bacterial urinary tract infection 1 (0.83) 0
Vomiting NOS 1(0.83) 0
Sepsis 0 1 (0.86)
CVA 0 1 (0.86)
Circulatory collapse 0 1 (0.86)
Red man syndrome 0 1 (0.86)
Toxic nephropathy/ interstitial nephritis 0 2(1.7)
Hypersensitivity 0 1 (0.86)
Anaphylactic reaction 0 1 (0.86)
Respiratory failure 0 1 (0.86)
Dermatitis bullous/ dermatitis medicamentosa 0 2(1.7)

There were more instances of discontinuations in the daptomycin arm for reasons that may be
related lack of treatment effect than were seen in the comparator arm; specifically, there were 7
(5.8%) discontinuations in the daptomycin arm for reasons that might be related to efficacy
(osteomyelitis, bacteremia, epidural abscess, septic shock, staphylococcal bacteremia,
staphylococcal pneumonia, sepsis) vs. only 2 (1.7%) in the comparator arm. The comparator arm
had more instances of discontinuation due to renal events (5 vs. 1) and allergy-related events (6
vs. 3).

Graph 7 shows all reasons for discontinuation of study medication including those not related to
adverse events. Overall, the reasons for discontinuation are similar between the two treatment
arm with the exception that there were more cases of discontinuation due to microbiologic failure
in the daptomycin arm than in the comparator arm, 9 (7.5%) vs. 3 (2.5%). This difference may be
indicative of decreased efficacy for daptomycin compared to comparator.
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Graph 7. All Reasons for Premature Discontinuation of Study Drug by Treatment Arm.
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Graph 8displays the specific causes for study discontinuation that are referred to as “other” in
graph 7. It is interesting to note that two patients in the daptomycin arm in this “other” category

actually discontinued due to a gram-negative infection. These patients should have been
categorized as having discontinued therapy due to the adverse event of a gram-negative
infection. Inclusion of these patients in the “other” category is not appropriate.
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Graph 8. Causes for Study Drug Discontinuation in “other” Category by Treatment Arm.
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2.1.4 Common Adverse Events

Graph 9 shows the numbers and rates of the most common adverse events by preferred term by
treatment group and with non-serious AEs in blue and serious AEs in red. Patients with more
than one of the same adverse event are counted only once per preferred term.
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Graph 9. Most Common Adverse Events by Treatment Arm. Serious AEs are in Red.
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Overall, there were more non-serious adverse events in the comparator arm. There were
increased rates of non-serious nausea (19.8% vs. 10.0%) and non-serious diarrhea (18.1% vs.
11.7%) in the comparator-treated patients compared to daptomycin-treated patients. There were
also increased rates of non-serious peripheral edema (13.8% vs. 6.7%) and non-serious arthralgia
(11.2% vs. 3.3%) in comparator-treated patients compared to daptomycin-treated patients. Other
notable differences include an increased rate of non-serious pneumonia in the comparator-treated
patients and an increased rate of non-serious pharyngolaryngeal pain in the daptomycin-treated
patients.

Appropriateness of adverse event categorization and preferred terms

Because this study was an open label trial in which it can be presumed that an expectation of
renal adverse events existed in the comparator arm (which included gentamicin) but not in the
study drug arm, there was a concern regarding potential bias in the reporting of renal adverse
events. In addition, also because of the open label design of the study, there is the potential that
comparator-treated patients may have received treatment for longer duration of time because the
comparator arm is considered the standard of care. For these reasons, renal AEs were examined
for reporting inconsistencies. Graph 10 shows specific patients according to whether an adverse
event was reported as well as the corresponding change in creatinine. This assessment shows
some of the inconsistencies which were found during this review. There were patients with
creatinine measurements which increased did not exceed the ULN and yet were reported as
having renal failure, while other patients with similar or greater increases in creatinine were not
reported as having any renal adverse event at all.

Graph 10. Inconsistencies in Renal Adverse Event Reporting by Treatment Arm.

AE = adverse event; ARF = acute renal failure; RF NOS = renal failure not otherwise specified;
ULN for creatinine was 1.5

This review shows that there were significant inconsistencies in the study regarding when a
particular patient’s renal dysfunction was or was not reported as a renal adverse event. No
standard definition for renal adverse events was used throughout the study. For this reason, the
reporting of renal adverse events was left up to the individual discretion of each investigator
which is why there is so much variability in terms of what was reported as a renal adverse event.
It is also critical to note that the disease under study has an inherent expected rate of renal events
that is high enough that the standardization of renal adverse event reporting is absolutely
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necessary in order to understand what differences may occur between the two treatment arms.
This is especially important because of the open label design of the study.

Because of time constraints, a detailed assessment of whether or not the inconsistencies in renal
adverse event reporting were differential in nature was not done.

Given the clear lack of standardization of renal adverse event reporting, a different method was
used to attempt to better understand the renal toxicity profile of the therapies under study. This
analysis is presented in section 2.1.5.

2.1.5 Additional analyses and explorations

Because of the limitations of the study’s renal adverse event reporting methodology, a different
method was sought to attempt to understand the relative renal toxicity of the two treatment arms.
After discussion with Dr. Juan Pelayo, a neprhologist at the FDA, a decision was made to
compare the rates of percentage increases in creatinine between the two treatment arms for those
patients whose peak creatinine increased to above 25% over baseline and above the ULN (1.5
mg/dl) during therapy or within 30 days after the last dose of therapy. It is not necessary to
perform this analysis using calculated creatinine clearances for GFR. This is because the only
variable that changes in the MDRD or Cockcroft-Gault equations, over the relatively short time
period of study conduct, is the serum creatinine. Patient age, race, gender, and weight are not
expected to change, so these calculations are really not necessary in terms of trying to understand
decreases in renal function; percentage changes from baseline creatinine are sufficiently
adequate for trying to understand renal toxicity for the purposes of this analysis.

Using this definition, there were a total of 25 (21.6%) comparator treated patients with renal
toxicity vs. 17 (14.2%) daptomycin-treated patients with renal toxicity. Although this analysis
appears to represent a marked increase in the rate of renal toxicity in the comparator arm, there
were problems with the interpretation of the results because of inherent differences in the patient
populations with regard to key characteristics which predisposed the comparator arm to greater
rates of renal toxicity. Specifically, there were greater numbers of patients in the comparator arm
than the daptomycin arm who were 60 years old or older who received prolonged therapy (26 vs.
11) as shown in Graph 11. This is the sub-population with the highest rate of renal toxicity.

The association of drug-related renal toxicity and increased age has been noted in numerous
publications [ 1) Thomson NM. Drugs and the kidney in the elderly. Med J Aust 1995; 162:
543—547. 2) MuhlbergW, Platt D. Age-dependent changes of the kidneys: pharmacological
implications. Gerontology 1999; 45:243—253. 3) Streetman DS, Nafziger AN, Destache CJ,
Bertino AS Jr. Individualized pharmacokinetic monitoring results in less aminoglycoside-
associated nephrotoxicity and fewer associated costs. Pharmacotherapy 2001; 21:443—451. 4)
Vance-Bryan K, Rotschafer JC, Gilliland SS, et al. A comparative assessment of vancomycin-
associated nephrotoxicity in the young versus the elderly hospitalized patient. J] Antimicrob
Chemother 1994; 33:811—821. 5) AilabouniW, Eknoyan G. Nonsteroidal anti-inflammatory
drugs and acute renal failure in the elderly. A risk-benefit assessment.Drugs Aging 1996;
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9:341—351. 6) Knight EL, Glynn RJ, McIntyre KM, et al. Predictors of decreased renal
function in patients with heart failure during angiotensin-converting enzyme inhibitor

therapy: results from the studies of left ventricular dysfunction (SOLVD). Am Heart J 1999;
138:849—855.].

Prolonged duration of therapy only increases the exposure of the patient to the drug as well as
increasing the window during which time renal events might occur. In addition, because the
patient population who is at least 60 years of age and who received greater than the median
duration of therapy had the highest rate of renal toxicity, it is reasonable to conclude that there
are inherent characteristics to the patients in this subgroup that put them at greater risk for renal
toxicity. So even if the renal events in this group occurred early in treatment, there is still an
imbalance between treatment arms in terms of the numbers of patients who are most at risk for
renal toxicity.

APPEARS THIS WAY
ON ORIGINAL
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Graph 11. Graphical 2 x 2 Table with Distribution of Patients by Treatment Arm According to Duration of Therapy and Age.
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Graph 12. Distribution of Renal Toxicity Events Broken Down by Quadrant.
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Graph 12 shows that patients 60 years of age and older who received greater than the median
duration of therapy (which was 14 days) had the highest rate of renal toxicity events. The rate of
renal events in this sub-population appears to be higher in the comparator arm, although, because
of small numbers, this difference cannot be definitively concluded. It is clear, however, that a
significant portion of the overall number of renal toxicity events in the comparator arm is derived
from this sub-population and that this is at least partly responsible for the overall difference in
rates of renal toxicity between the two treatment arms.

The analysis of overall rates of renal toxicity can be corrected for this imbalance. First, the
comparator’s 116 patients are redistributed in a way that is proportionally equivalent to the
distribution that exists in the daptomycin arm. Then the observed comparator rates of renal
events within each quadrant can be applied to the redistribution. When the analysis is corrected
in this way for the imbalance in the patient sub-populations that exists between the two treatment
arms, the rates of renal toxicity events changes from a total of 25 (21.6%) comparator-treated
patients with renal toxicity vs. 17 (14.2%) daptomycin-treated patients with renal toxicity to a
corrected total of 20 (17.2%) comparator-treated patients with renal toxicity vs. 17 (14.2%) in
the daptomycin-treated patients. This analysis shows that the rates of renal toxicity are still
slightly higher in the comparator arm, but overall, relatively similar between the two treatment
arms.

One limitation of this analysis is that it only focuses on drug-related toxicity resulting in
decreases in glomerular filtration. Semi-synthetic penicillins are known to cause other types of
renal toxicity such as interstitial nephritis. In the study, there was a single case of comparator-
associated interstitial nephritis.

Another limitation is that it doesn’t correct for other differences that may exist between the two
treatment arms. For example, examination of the renal toxicity cases revealed that a large
number of them had temporally related hypoperfusion events that likely caused or at least
contributed to the decline in renal function.

An attempt was made to understand possible differences between the two treatment arms. A
hypoperfusion event was defined as including one or more of the following: SBP<90, treatment
with pressors, one or more of the following AEs: hypotension NOS, septic shock, GI
hemorrhage, CHF, cardiac arrest. Using this definition, it was determined that there were a total
of 39 patients in the comparator arm who experienced a hypoperfusion event vs. 32 in the
daptomycin arm. Of the patients in the comparator arm, a greater number of hypoperfusion
events, 12 (30.8%), occurred in the sub-population of patients who were 60 years old or older
and who received greater than the median duration of therapy. In the daptomycin arm, there were
only 4 such patients (12.5%). Of the twelve patients in the comparator arm who experienced a
significant hypoperfusion event and who were 60 years old or older and who were treated for
longer than the median duration of therapy, 6 met the specified definition for renal toxicity while
there were 0 in the daptomycin arm. This is another example of how some portion of the
difference between the two treatment arms in terms of renal toxicity could be potentially
explained by differences in the two treatment populations instead of solely due to differences in
drug-related renal toxicity.
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At the Advisory Committee Meeting, the sponsor presented mean changes in renal function for
patients receiving gentamicin vs. those not receiving gentamicin. Their analysis showed an
increase in the mean change in renal function for those receiving gentamicin vs. those not
receving gentamicin. However, this analysis is not informative because there were fundamental
differences in the patient populations between those patients receiving gentamicin vs. those who
did not receive gentamicin. The primary difference is that the patients who did not receive
gentamicin were not as severely ill as those who did receive gentamicin. Among the patients who
did not receive gentamicin, there was a total of 1 out of 8 (12.5%) who had a hypoperfusion
event. This is in contrast to the gentmicin group in which 38 out of 108 (35.2%) did experience a
hypoperfusion event. Furthermore, in the gentamicin group, there were 22/108 (20.4%) who
were determined by the IEAC to have had a diagnosis of endocarditis, while in the non-
gentamicin group, there were 0/8 who had endocarditis.

In summary, the overall rates of renal toxicity are relatively similar between the two treatment
arms, with slightly higher rate of renal toxicity cases in the comparator arm than in the
daptomycin arm.

2.1.6 Other Less Common Adverse Events

2.1.6.1 Hepatotoxicity

A search was made for patients whose hepatic laboratories were possibly suggestive of a
hepatocellular pattern of liver injury. There were a total of 15 patients with ALT measurements
over 3x ULN. 11 of these were in the comparator arm and 4 in the daptomycin arm. Only 2 of
these 15 patients (both in the daptomycin arm) also had concomitant increases in total bilirubin
measurement above the ULN. Patient®® had a peak ALT of 167 at the time of enrollment. This
patient’s alkaline phosphatase was elevated at 234 suggesting some component of cholestasis.
The patient’s ALT trended downwards during the study and normalized by study day 57.
Because the elevated ALT was a baseline finding and not treatment emergent, daptomycin-
related heaptotoxicity is not considered to be a possibility in this patient. Patient ®®© was a 79
year old woman with a history of coronary artery disease who had an ALT which was essentially
normal until day 28 of the study (2 days after last dose of daptomycin) at which time it increased
to 332. The alkaline phosphatase also increased to 136 from 62, but remained normal (ULN for
alkaline phosphatase was 147). No further measurements were collected for this patient. This
patient’s course was complicated by renal failure, cardiac failure, intestinal infarction requiring
total abdominal colectomy, and respiratory failure necessitating intubation. The patient
eventually died 7 days after the last dose of therapy with gram-negative organisms cultured out
of her blood. It is difficult to clearly link this patient’s liver enzyme abnormalities to drug
exposure because of the multiple confounding events that the patient experienced.
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2.1.6.2 Neurotoxicity

Because pre-clinical data suggests a possible dose-related neurotoxicity for daptomycin, an
analysis was done to look for potential safety signals consistent with neurotoxocity. It should be
noted that there was no systematic assessment of neurotoxicity as part of the trial which may
have limited the ability of the trial to detect possible differences in the rates of neurotoxicity, if
such difference actually exists. Graph 13 shows all possible neurological adverse events by
treatment arm. Serious events are in red and non-serious in blue.
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Graph 13. Rates of Neurological Adverse Events by Treatment Arm. Serious Events Are in Red.
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Most of the neurological adverse events in Graph 13 occur in similar rates between the two
treatment arms. It is difficult to form conclusions about differences between the two treatment
arms because of the low overall rates. There were a few differences which appear potentially
significant. There were 14 daptomycin-treated patients (11.7%) who experienced
pharyngolaryngeal pain or dysphagia vs. only 3 (2.6%) such comparator-treated patients. None
of these events were serious, but 7 daptomycin-treated patients did require therapy with a
concomitant medication. Other noticeable differences included an increased rate of non-serious
“sweating increased” in the daptomycin arm compared to the comparator arm (6 or 5% vs. 0).
There was also an increased rate of somnolence in daptomycin-treated patients (4 or 3.3% vs. 0).
There was an increased rate of dysguesia in the comparator arm (5 or 4.3% vs. 1 or 0.8%)).
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2.2 Laboratory Findings

2.2.1 Overview of laboratory testing in the development program

Review of laboratory data including hematology, chemistry, and coagulation did not reveal
marked differences between the two treatment arms. The only analysis which did show what
could be considered to be potentially clinically meaningful differences with regard to laboratory
findings was the CPK analysis.

2.2.2 Special assessments

2.2.2.1 CPK Analysis

Because of a previously recognized toxicity involving exposure to daptomycin and increased
serum CPK measurements, a detailed analysis of CPK elevations was performed for this study.

CPK measurement were checked very frequently during the course of the study. However, there
were difficulties in assessment of this data. Specifically, almost 2/3 of the CPK data was not
assessed by a central laboratory and was only measured using local laboratories. Problems
resulting from this became apparent when central and local results for the same samples were
compared and viewed in relation to the differing reference ranges. The upper limit of normal
(ULN) for the various local laboratories ranged from 135 U/L to 397 U/L, however, this
difference in reference ranges did not appear to represent a simple difference in proportions.
There were instances where CPK results from the same sample but measured both in local and
central labs were similar in value despite markedly different ULN’s and there were other
instances where lab results from local and central labs were relatively different despite ULN’s
which were similar. Based on this assessment, it was determined that the local laboratory data
could not mixed with the central lab data for the purposes of assessing CPK elevation and
therefore, only central lab data was used in the analyses in this section. Even given this
limitation, there were still over 1,200 total central lab measurements done for CPK in 236
patients, thus providing a reasonable amount of data to analyze.

Graph 14 is a delta graph which shows every patient in the study who received treatment with a
study drug. Those patients who did not experience any increase in CPK levels from baseline
throughout the study are represented as a blue dot. Those patients who did experience an increase
in CPK at sometime during the study are shown as red lines. The starting point of the red lines
(on the left) represents the baseline value and the ending point (on the right) represents that
maximum peak measurement. Only central lab data were used in this analysis. The green line
represents 500 U/L. This analysis shows that there are a total of 11 daptomycin-treated patients
who had CPK’s that increased during the study and whose peak CPK was above 500 U/L. Two
of these patients had CPK levels that were above the level of 500 U/L at baseline and then
increased further during the study. The other 9 patients had baseline level that were below 500
U/L. The rate of 7.5% (9/120) represents a meaningful increase over what was seen in the cSSSI
studies where the rate of increase to over 500 U/L was under 3%. 3 of these patients had CPK’s
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which normalized on therapy, while 4 of these patients returned to baseline after discontinuation
of daptomycin. The other 2 patients experienced an increase in CPK which occurred after the
final dose of daptomycin. Associated reported AE’s which could have been related to the CPK
elevations included one patient with arthralgia and one patients with asthenia that were
temporally related to the CPK increase. In addition, there was one patient who was reported to
have had rhabdomyolysis, however, the peak CPK level in the patient was under 1,000 U/L.

One interesting observation was that patients with prior or concomitant exposure to an HMG-Co
A reductase inhibitor appeared to have a higher rate of CPK increase to over 500 U/L as is

shown in Table 4.

Table 4. Rates of CPK Elevations to Above 500 U/L by Treatment Group

Compar ator Daptomycin
n/N (%) n/N (%)
Overall Study patientswith CPK>500 U/L 1/116 (0.90) 9/120 (7.5)*
With prior concomitant treatment with a statin 0/20 (0.0) 4/24 (16.7)
No Prior or concomitant treatment with a statin drug 0/96 (0.0) 5/96 (5.2)

*Does not include the 2 patients whose baseline CPK measurements were over 500 U/L

This analysis suggests that prior or concomitant treatment with an HMG-Co A reductase
inhibitor may interact with daptomycin in such a way to increase the risk of rhabdomyolysis.
This may not have been seen in prior studies because other studies used lower doses of

daptomycin.
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Graph 14. Delta Graph of CPK Elevations.
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2.3 Vital Signs

Vital signs were assessed looking at measures of central tendency, outliers, and dropouts for vital
sign abnormalities. No clear signals were detected from these analyses.

2.4 Electrocardiograms (ECGS)

A detailed review of ECG assessment for this drug is contained in the Chuck Bonapace’s review
for the initial approval of this drug at which time it was an NME. The review includes a
dedicated QT study as well as additional analyses which indicated that there was a low
likelihood that daptomycin had any significant effect on cardiac electrophysiology.

For the purposes of this study, the sponsor submitted ECG data from the patients in the study
which included shifts from normal to abnormal ECG by clinical significance as well as a table
displaying all ECG abnormalities reported as adverse events. These analyses were reviewed and
no new safety signal was noted.

2.5 Adequacy of Patient Exposure and Safety Assessments

2.5.1 Study type and design/patient enumeration

The study was a controlled, open-label design. This design has disadvantages from the
perspective of safety for a few reasons. One relates to the expectation of renal adverse events that
exists for patients in the gentamicin-containing comparator arm and potentially biased the
investigator’s likelihood of reporting renal changes as adverse events. The other relates to the
fact that the comparator is the standard of care, and so, in an open label design, there is the risk
that more patients in the comparator arm will be treated for longer durations of time. Such a
discrepancy is what was observed and prolonged drug exposure in one arm vs. the other has the
potential to effect rates of adverse events, since there can be expected to be a greater number of
treatment-emergent adverse events in the arm with prolonged exposure. This potentially may
explain some of the differences between the two treatment arms with regard to differing adverse
event rates, however, such an analysis was done because of time constraints.

2.5.2 Demographics

Demographic data were reviewed. In general, the two treatment arms had roughly similar
distribution of patients according to the various common demographic characteristics. Patients in
the comparator arm were slightly older on average than daptomycin patients (56.4 y.o.vs. 52.6
y.0.). Other baseline characteristics such as gender, race, BMI, and creatinine clearance were
similar between the two treatment arms.
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2.5.3 Extent of exposure (dose/duration)

Graph 15 shows the extent of exposure in days for comparator-treated patients and Graph 16
shows the extent of exposure in days for daptomycin-treated patients.

Graph 15. Duration in Days of Exposure for Comparator-treated Patients.

These two graphs (Graphs 15 and 16) show that there were more patients who were treated for
longer duration in the comparator arm than in the daptomycin arm. Of particular note, there were
only 14 patients in the daptomycin arm who received more than 28 days of therapy and 22
patients in the comparator arm who receveid more than 28 days of therapy. Since the expected
duration of therapy in the treatment of certain subsets of patients with staphylococcal bacteremia,
particularly those with endocarditis or metastatic sites of infection, is often more than 28 days, it
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is important to note that the safety profile of this drug at this dose for over 28 days duration
cannot be determined.

Graph 16. Duration of Exposure for Daptomycin-treated Patients.

2.6 Postmarketing Experience

This drug has been marketed for use in the treatment(b())(ii)complicated skin and skin structure
infections. It has been prescribed an estimated times. The sponsor has reported that the
post-marketing adverse event database for this drug is consistent with what is known about the
drug’s adverse event profile. A specific analysis of the post-marketing data has not been done for
the purposes of this review.
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2.7 Explorationsfor dose dependency for adver se findings

Multiple exploratory analyses were done examining the effects of BMI, weight, and renal
function on the rate of adverse events. Because this drug does not have a large volume of
distribution and because it is dosed according to weight, there is the potential for relative
overdosing in patients with higher BMI’s. The analyses performed were unable to detect
differences in adverse event rates according to these various parameters. The major limitation of
these analyses includes the fact that numbers for individual adverse events within subgroups
were low. Therefore, these analyses do not exclude a possible dose effect in the rate of adverse
events related to relative overdosing because of increased BMI.

3 ADDITIONAL CLINICAL ISSUES

3.1 Dosing Regimen and Administration

This drug is dosed at 6mg/kg IV q day. Because of the limited safety data available at this dose
(bmg/kg) for treatment durations of greater than 28 days of therapy (only 14 patients), it is not
possible to assess whether there are differences in the safety profile for patients who received
more than 28 days of therapy. This is potentially significant because the treatment duration that
the sponsor is proposing extends out to 42 days of therapy, presumably for those patients with
endocarditis and/or metastatic sites of infection.

3.2 Drug-Drug Interactions

In vitro studies with human hepatocytes indicate that daptomycin does not inhibit or induce the
activities of the following human cytochrome (CYP) P450 isoforms: 1A2, 2A6, 2C9, 2C19, 2D6,
2E1, and 3A4. It is unlikely that daptomycin will inhibit or induce the metabolism of drugs
metabolized by the CYP P450 system. It is unknown whether daptomycin is a substrate of the
CYP P450 system. In addition, concomitant administration of daptomycin (6 mg/kg once every
24 hours for 5 days) and warfarin (25 mg single oral dose) had no significant effect on the
pharmacokinetics of either drug and the INR was not significantly altered.

3.3 Special Populations

The primary safety issue in special populations is that associated with patients who have
decreased renal function or increased age. In these groups, there is a decrease in efficacy rates
which was not observed in the comparator arm (see Dr. Sorbello’s review). This finding was also
seen in the complicated skin and skin structure infection studies. Rates of adverse events did not
appear to be significantly different in these populations, however, because of small numbers of
patients and events, it is difficult to conclude that such differences do not exist.
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3.4 Pediatrics

No pediatric patients were studied in this study. The company has requested a deferral for the
study of pediatric patients and are currently planning on conducting a PK study in pediatric
patients.

3.5 Advisory Committee Meeting

An Advisory Committee Meeting was held on 3/6/06. Overall, informative and useful discussion
took place, however, there were some key limitations to the meeting. First, several AC members
were either absent or conflicted. Second, the FDA was not able to secure an SGE with special
expertise in endocarditis and staphylococcal infection for the purposes of consultation and
participation at the meeting. Thirdly, the discussions that took place during the meeting clearly
indicated several critical concepts were not fully grasped by the committee. This may have been
the result of the difficulty in presenting such complex information in such a limited period of
time.

For example, perhaps the most critical issue was that of increasing daptomycin MICs which
occurred on therapy. A clear understanding by Advisory Committee members of concerns over
this issue did not fully materialize. According to a rigorous and scientifically based definition,
daptomycin-treated patients had a higher rate of development of decreased staphylococcus
susceptibility while still on therapy which was then associated with treatment failure. This
rigorous definition included those patients who had all of the following: a two-tube fold increase
in MIC, a persisting or relapsing Staphylococcus aureus infection, and an increase in MIC’s to
the level of clinical significance (>2.0 mcg/ml). This occurred at a rate of 6/120 (5%) in the
daptomycin arm vs. 1/116 (0.9%) in the comparator arm. The one comparator treated patient was
questionable because of multiple conflicting MIC measurements, some of which did not show an
increase of MIC’s by 2-tube dilutions. The sponsor has presented differing numbers by using less
stringent and less scientifically supportable criteria, which, for example, include patients whose
isolates displayed only a 1-tube fold dilution increase (which is within the normal variability of
the assay) or by including a mix of local and central lab data. This less rigorous approach only
serves to obscure the finding of increasing daptomycin MICs while on therapy. The rate of
increase in MICs to daptomycin to a level of clinical significance, which was not seen in the
vancomycin arm, and which occurred on therapy, is highly unusual and different from other
antibiotics. The sponsor has pointed to a publication by Sakoulas in the Journal of Antimicrobial
Chemotherapy as evidence that such a phenomenon of increasing MIC’s has been observed with
vancomycin as well. However, that study is not informative and does not support the sponsor’s
conclusion because the isolates in that study were exposed to prolonged, low levels of
vancomycin which is not reflective of what occurs in properly treated patients. In addition, after
over 30 years of use, there is scant other evidence to support this conclusion.

In addition, there was confusion regarding additional analyses which support the possibility of
decreased efficacy associated with daptomycin. For example, daptomycin had a decreased
efficacy rate for patients with increasing age as well as those with decreasing renal function that
was not seen with comparator-treated patients. Members of the Advisory Committee did not
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understand that these differences were not seen in the comparator arm. In the end, the most
concerning issues were not resolved as a result of the AC Meeting.

3.6 Literature Review

There are concerning publications that seem to support the finding that daptomcyin behaves
differently than other antibiotics. First, the drug’s activity appears to be highly calcium
dependant. The activity of daptomycin is significantly reduced when there is an absence of
calcium. A previous study showed that the effect of daptomycin on the Staphylococcus aureus
membrane is dependant on the presence of calcium. (Alborn WE, et al. Daptomycin disrupts
membrane potential in growing Staphylococcus aureus. Antimicrob Agents Chemother. 1991
Nov; 35(11):2282-7. This is important because the MICs as measured by laboratory methods
requires the maintenance of calcium at physiologic levels that mimic the calcium content of
blood. However, in other locations of the body, particularly at metastatic foci of infection the
calcium concentrations are likely to be lower and thus may predispose patients to treatment
failure. Such a scenario is well supported by the results of this study where there were increased
rates of AE’s and SAE’s related to metastatic sites of infection. Of course, the higher rates of
PRSA and increased propensity for MIC elevations while on therapy may also be contributing
factors which suggest a potential problem with efficacy. Another publication (Skiest D.
Treatment failure from resistance of Staphylococcus aureus to daptomycin. J Clin Micro. Feb
2006; p655-6, Vol 44, no. 2) describes a patient who required leg amputation as a result of
properly dosed daptomycin treatment failure secondary to rising organism MICs while on
therapy. The observed increased rates of clinical failure in the pivotal study on daptomycin
therapy due to rising MIC’s was not observed in the comparator group nor has it been noted in
the published medical literature for other antibiotics that are used for this indication. Given the
potentially fatal nature of the infection under study, such a finding is concerning.

4 OVERALL ASSESSMENT OF SAFETY

4.1 Conclusions

The primary safety issue identified in this study is a question of the lack of efficacy. The findings
of this safety review support the efficacy review conducted by Dr. Fred Sorbello and call into
question the effectiveness of daptomycin in the treatment of endocarditis and staphylococcus
bacteremia with metastatic sites of infection. Given these uncertainties, in the absence of clear
data that show otherwise, daptomcyin should not be indicated for these purposes. In addition,
there is insufficient safety data to assess this drug’s safety profile when used for >28 days. The
sub-group most likely to require treatment for >28 days includes those patients with endocarditis
or staphyloccoal bacteremia with metastatic sites of infection, sub-groups which carry the
highest inherent mortality and also have the least amount of efficacy data.
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4.2 Recommendation on Regulatory Action

There are multiple analyses which seem to indicate a possible problem with decreased efficacy
for daptomycin. These include the following: increased rates of persisting or relapsing
Staphylococcus aureus infection (PRSA) in daptomycin-treated patients, decreased efficacy rates
in patients with reduced renal function not seen in the comparator, decreased efficacy rates in
older patients not seen in the comparator, increased rates of study drug discontinuation due to
microbiologic failure compared to comparator, increased rates of disease-related SAE’s
compared to comparator, increased rates of discontinuation due to disease-related SAE’s
compared to comparator, and increasing MIC’s with resulting clinical failure while on therapy.
There have also been published reports of clinical failure due to rising MIC’s with resulting dire
consequences, a failed pneumonia study, a phase 2 endocarditis study which showed an inferior
point estimate compared to control, a failed Eli Lilly endocarditis study. Because this is a disease
with a very high inherent mortality, it is critical to grant only an indication which includes the
treatment of patients for which the sponsor has clearly demonstrated efficacy. More specifically,
because the sponsor has not clearly demonstrated efficacy in the sub-group of endocarditis or
patients with metastatic sites of infection, these sub-populations should be clearly excluded from
the indication.

In addition, any label must contain prominently displayed information that communicates
daptomycin’s unique risk of increasing MIC’s while on therapy and subsequent clinical failure
due to persisting or relapsing Staphyloccos aureus (PRSA) infection. Such communication
should only use the numbers which represent organisms which (using central lab data only)
underwent a 2-tube fold increase in MIC, reached an MIC consistent with clinically significant
decreased susceptibility (>2 mcg/dl), and had PRSA. Because treatment failure due to PRSA or
rising on-therapy MICs is associated with high rates of morbidity and mortality this information
should be communicated in the WARNINGS section of the label so that clinicians has the
opportunity to make the best possible risk-benefit assessment when treating patients . In addition,
information in the label should convey the increased risk of CPK elevations to above the level of
500 U/L as well as the apparent increased risk of CPK elevation for daptomycin-treated patients
with prior or concomitant exposure to HMG-Co A reductase inhibitors. With regard to renal
toxicity, the information about the differences between the two treatment arms should be
portrayed in a clinically meaningful way without the use of “shift” tables which are confusing.
Finally, the label should accurately reflect that fact that daptomycin-treated patients had an
increased risk of serious gram-negative infections and gram-negative bacteremias (9/120 or 7.5%
vs. 0/116 or 0.0%) when compared to comparator-treated patients.

4.3 Labeling Review

No label was agreed upon during labeling negotiations. In particular, among other things, the
sponsor was not amenable to wording in the WARNINGS section which included information
regarding the associated increased risk of treatment failure due to persisting or relapsing
Staphylococcus aureus infections and treatment failure due to rising MICs while on therapy.
Because this disease has a high inherent mortality, the review team felt that this information
should be communicated in the WARNINGS section so that clinicians have the best possible
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opportunity to make an accurate risk-benefit assessment when deciding whether to use this drug
for this disease. In addition, because of the potentially fatal consequences of PRSA or
micobiologic failure due to the on-therapy development of decreasing daptomycin susceptibility,
the inclusion of this information in the WARNINGS section is appropriate from a regulatory
perspective. The sponsor proposed more generic wording regarding the issue of decreasing on-
therapy susceptibility that did not alert clinicians to this unique, and potentially harmful observed
on-therapy phenomenon.
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1. EXECUTIVE SUMMARY

1.1 Recommendation on Regulatory Action

The efficacy supplement SE1-008 for NDA 21572 regarding the use of daptomycin in the
treatment of Staphylococcus aureus bacteremia (SAB) including those with known or
suspected endocarditis is approvable pending agreement on the product label from a
clinical perspective only for the indication of S. aureus bacteremia without concurrent
infectious endocarditis caused by methicillin-susceptible and methicillin-resistant strains.
In accordance with 21 CFR 314.126 of the Code of Federal Regulations (1), the data
provided in this supplement do not provide substantial evidence to support a claim of
efficacy for daptomycin in the treatment of patients with infective endocarditis due to S.
aureus. Based on the data provided in this NDA supplement, there is insufficient
scientific evidence to support the use of daptomycin in the treatment of patients with S.
aureus bacteremia who are assessed as having definite endocarditis based on modified
Duke criteria. In addition, there is insufficient scientific evidence to support the use of
daptomycin in the treatment of patients with evidence of endocardial involvement by
echocardiography that is indicative of infective endocarditis. The empiric use of
daptomycin in patients with S. aureus bacteremia who are at risk of infective endocarditis
should be considered with extreme caution and limited to patients for whom the potential
benefits outweigh the potential risks. Patients with S. aureus bacteremia associated with
deep soft tissue involvement may require surgical drainage and debridement as
adjunctive treatment measures. The efficacy of daptomycin in osteomyelitis, meningitis,
prosthetic valve endocarditis, and deep organ infections was not studied. The efficacy of

daptomycin in pediatric patients with S. aureus bacteremia and endocarditis has not been
established.

1.2 Recommendation on Postmar keting Actions

1.2.1 Risk Management Activity

A prospective registry should be established for patients who are treated with daptomycin
for the indications cited above who experience persistent or relapsing bacteremias and
have S. aureus blood isolates that exhibit rising MICs to daptomycin during or
immediately following the course of daptomycin therapy. In addition, post-marketing
reports should be scrutinized for off-label use of the drug for suspected or proven
infective endocarditis, with particular attention to cases in which the S. aureus isolate
exhibited increasing MICs during or immediately following therapy compared to baseline
and for cases in which doses higher than the labeled 6 mg/kg q24h dosage for this
indication were used by the prescriber.
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1.2.2 Required Phase 4 Commitments

Please refer to Section 1.2.3 below.

1.2.3 Other Phase 4 Requests

If the Sponsor desires to pursue a labeled indication for infective endocarditis due to
S. aureus, the following phase 4 studies should be pursued:

(1) Extensive studies of the rabbit model of S. aureus endocarditis, in which
concentrations of daptomycin are measured in cardiac vegetation tissues and a subset of
treated animals are observed for several weeks to months following completion of
therapy (but prior to sacrifice) for evidence of relapse or metastatic complications.
Studies of the effects of daptomycin in tissue biofilms should also be pursued.

(2) A comparative randomized clinical study of subjects with definite endocarditis by
modified Duke criteria having sufficient size and power to permit meaningful statistical
inferences about drug performance. All enrolled study subjects should have cardiac
echocardiography and a protocol-specified diagnostic imaging assessment for metatstatic
complications as part of the pre-randomization evaluation. A substantial proportion of
the study subjects should have echocardiographically-demonstrable evidence of
endocardial involvement that is suggestive of infective endocarditis.

1.3 Summary of Clinical Findings

1.3.1 Brief Overview of Clinical Program

Daptomycin (Cubicin™) is a cyclic lipopeptide antibacterial agent that is administered
intravenously. The drug was assessed for the proposed indication of Staphylococcus
aureus bacteremia (SAB) including those with known or suspected endocarditis (SAIE)
caused by methicillin-susceptible and methicillin-resistant strains in this efficacy
supplement. The submission included pivotal study DAP-IE-01-02 and an integrated
summary report, compiling limited additional clinical data based on two previous Phase
2 trials conducted by Eli Lilly & Company, two Phase 2 studies conducted by Cubist
Pharmaceuticals, and two phase 3 studies of complicated skin and skin structure
infections also conducted by Cubist Pharmaceuticals.

The pivotal study submitted in support of this efficacy supplement was study DAP-IE-
01-02, a randomized, open-label, non-inferiority trial comparing i.v. daptomycin with
conventional 1.v. therapy [SSP (nafcillin, oxacillin, cloxacillin, or flucloxacillin) or
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vancomycin] in patients with infective endocarditis (IE) or bacteremia due to S. aureus.
There were 246 randomized subjects with an intent-to-treat (ITT) population of 235
patients who were treated for 10 to 42 days with study drug on an inpatient or outpatient
basis.

1.3.2 Efficacy

Based on the FDA review of the results of study DAP-IE-01-02, daptomycin was non-
inferior compared to standard of care (SSP or vancomycin) in treating patients with
Staphylococcus aureus bacteremia (SAB). The data do not provide substantial
evidence to support a claim of efficacy for daptomycin in the treatment of patients
with infective endocarditis due to S. aureus, and the product labeling should indicate
this limitation. If the applicant plans to pursue the indication of infective endocarditis
due to S. aureus, additional phase 4 studies are warranted.

The analysis of the treatment effect of the study drug was complicated by multiple
study design issues, including the following: (1) open-label trial design, (2) lack of
assay sensitivity with respect to the endocarditis subgroups, (3) lack of adequate size
and statistical power to assess efficacy in the patients with infective endocarditis as
well as inconsistencies in efficacy across the IE subgroups of complicated and
uncomplicated right IE and left IE, (4) lack of appropriate characterization of the study
population in terms of prognostic factors that could affect outcome assessment at the
primary and secondary endpoints in the all-comers and final diagnosis subgroups, (5)
study design and conduct issues that tended to reduce observable differences between
the two treatment groups, thereby supporting the conclusion of non-inferiority, (6)
inconsistencies in endpoint assessment by the Independent External Adjudication
Committee (IEAC), and (7) use of post-randomization data by the IEAC to assess
outcomes and to classify subjects in final diagnosis subgroups.

1.3.3 Safety

Please refer to the report of Dr. Charles Cooper for full details and discussion of the
integrated safety review for this submission.

1.3.4 Dosing Regimen and Administration

Daptomycin was dosed at 6 mg/kg q24h in study DAP-IE-01-02, which is a higher
dosage compared to the current package labeling of 4 mg/kg q24h IV for the indication of
complicated skin and skin structure infections.
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1.3.5 Drug-Drug Interactions

Please refer to the report of Dr. Charles Cooper for full details on drug-drug interactions
and discussion of the integrated safety review for this submission.

1.3.6 Special Populations

Pivotal study DAP-IE-01-02 involved subjects aged >18 years, including patients with
diabetes mellitus, prior endocarditis, intravenous drug use, and HIV infection. Pediatric
patients were not included in the study population.

2. INTRODUCTION AND BACKGROUND

2.1 Product Infor mation

. Drug Name: Daptomycin (Cubicin™)

. Drug Class: cyclic lipopeptide antibacterial agent

. Sponsor: Cubist Pharmaceuticals

. Proposed Indications and Labeling Change:
“Staphylococcus aureus bacteremia (SAB) including those with known or
suspected endocarditis (SAIE) caused by methicillin-susceptible and
methicillin-resistant strains.”

. Dosage Forms: injectable; 250 mg.vial and 500 mg/vial

6. Route of Administration: intravenous following reconstitution with
0.9% sodium chloride for injection

7. Chemical Structure:

A W N =

9]
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8. Chemical Formula: C7H101N17026

9. Chemical Name: N-decanoyl-L-tryptophyl-L-asparaginyl-L-aspartyl-
L-threonylglycyl-L-omithyl-L-aspartyl-D-alanyl-L-
aspartylglycyl-D-seryl-threo-3-methyl-L-glutamyl-
3-anthraniloyl-L-alanine €;-lactone

10. Molecular Weight: 1620.67

2.2 Currently Available Treatment for Indications

FDA-approved Indication for Daptomyccin:
o Complicated skin and skin structure infections caused by susceptible

strains of the following Gram-positive microorganisms: Staphylococcus
aureus (including methicillin-resistant strains), Streptococcus pyogenes,
Streptococcus agalactiae, Streptococcus dysgalactiae subsp. equisimilis,
and Enterococcus faecalis (vancomycin-susceptible strains only).

o Daptomyecin is not indicated in the treatment of pneumonia.

Currently, six drugs are labeled for the indications of bacteremia or bacterial
endocarditis: cefazolin (Ancef™), gentamicin (Garamycin™ injectable),
vancomycin (Vancocin™ HCL), and imipenem-cilastatin (Primaxin™), nafcillin,
and oxacillin.

2.3 Availability of Proposed Active Ingredient in the United States

Daptomyecin is a lipopeptide antibiotic derived from the fermentation product of
Streptomyces roseosporus. It was manufactured as an investigational agent for clinical
use. In the US, the product was distributed on behalf of the Sponsor by Rl
In Europe, daptomycin was shipped by 0@ 1o 09

@9 Wwhere it was labeled by
country. It was then transferred to ®9 for distribution to investigative sites. All
study drug shipment requests were processed and approved by the Sponsor. In the US,
each investigative site was responsible for obtaining vancomycin, SSP, and gentamicin
from commercial

sources. In Europe, comparator agents were purchased, labeled, and distributed by | ®

Daptomycin was approved for the single indication of complicated skin and skin structure
infections in September, 2003. Daptomyecin is not indicated in the treatment of
pneumonia based on the results of two clinical studies: DAP-00-05, a comparative study
of daptomycin with ceftriaxone in 661 subjects (Intent to Treat [ITT] population) for the

10
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treatment of moderate to severe community-acquired pneumonia, and DAP-00-08, a
comparative study of daptomycin with ceftriaxone in 173 subjects (ITT population) for
the treatment of moderate to severe community-acquired pneumonia. In both clinical
studies, the success rates for daptomycin were inferior to comparator. In Phase 3 studies
of community-acquired pneumonia (CAP), the death rate and rates of serious
cardiorespiratory adverse events were higher in daptomycin-treated patients than in
comparator-treated patients. These differences were due to lack of therapeutic
effectiveness of daptomycin in the treatment of CAP in patients experiencing these
adverse events

The principal safety concerns from the current safety database for daptomycin include
elevations in serum creatine phospokinase (CPK) and decreases in nerve conduction
velocity. In Phase 3 complicated skin and skin structure infection (cSSSI) trials,
elevations in serum creatine phosphokinase (CPK) were reported as clinical adverse
events in 15/534 (2.8%) daptomycin-treated patients, compared to 10/558 (1.8%)
comparator-treated patients. In a small number of patients in Phase 1 and Phase 2 studies,
administration of daptomycin was associated with decreases in nerve conduction velocity
and with adverse events (e.g., paresthesias, Bell's palsy) possibly reflective of peripheral
or cranial neuropathy. Nerve conduction deficits were also detected in a similar number
of comparator subjects in these studies. In Phase 3 ¢SSSI and CAP studies 7/989 (0.7%)
daptomycin-treated patients and 7/1018 (0.7%) comparator-treated patients experienced
paresthesias. Additional adverse events that occurred in 1-2% of patients in either
daptomycin or comparator treatment groups in the ¢cSSSI studies are as follows: edema,
cellulitis, hypoglycemia, elevated alkaline phosphatase, cough, back pain, abdominal
pain, hypokalemia, hyperglycemia, decreased appetite, anxiety, chest pain, sore throat,
cardiac failure, confusion and Candida infections.

More recently, a labeling supplement was approved that cited post-marketing reports of
rhabdomyolysis and hypersensitivity received following marketing of the drug in 2003.

2.4 Important I ssues With Phar macologically Related Products

At present, the only antibiotics that are FDA-approved for the treatment of S. aureus
bacteremia and infective endocarditis are cefazolin, imipenem-cilastatin, vamcomycin,
gentamicin, nafcillin, and oxacillin. There have been no recent revisions of the labels of
the above products for efficacy or safety concerns.

2.5 Presubmission Regulatory Activity

Requlatory History of the Bacter emia | ndication:

This is the first NDA submission for the labeled indication of S. aureus bacteremia and
endocarditis in over twenty years, and it is the first such submission to include a
randomized controlled clinical trial as the pivotal study for the indication. Prior to 1992,
varying terminology had been used for antimicrobial labeling, including bacteremia,

11
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septicemia, bacteremia/septicemia, bacterial septicemia, and septicemia (including
bacteremia). Data to support labeling for such indications involved pooling of bacteremia
cases from the following sources: clinical trials involving different primary sites of
infection (such as lung or urinary tract), transient bacteremias, bacteremias secondary to
an identified focus, and bacteremias of unknown origin. In 1992, the FDA published the
Guidance to Industry on Clinical Development and Labeling of Anti-Infective Drug
Products (also known as the “Points to Consider” document.) In relation to that
document, a labeled indication referred to the treatment of an infection at a specific body
site due to a specified pathogen.

The appropriateness of the bacteremia indication was the focus on a meeting of the Anti-
Infective Drug Advisory Committee (AIDAC) in 1993. The Committee discussed a new
proposed anti-infective drug indication, “bacteremic sepsis”. The proposed indication
was defined based on the published American College of Chest Physicians/Society of
Critical Care Medicine Consensus Definitions of infection, bacteremia, and systemic
inflammatory response syndrome (SIRS). However, following extensive discussion
concerning issues such as the specificity of the definition, whether it is clinically relevant,
and the heterogeneity of the patient populations, the Committee recommended that
“bacteremic sepsis” be eliminated as an indication. The Committee’s opinion was that the
site of the infection was more important than the presence or absence of bacteremia.
Product labeling should include bacteremia only in the context of a site-specific
indication (such as community-acquired pneumonia with bacteremia).

In the ensuing years, bacteremia as a labeled indication was discussed at two AIDAC
Meetings. At the 1998 AIDAC, consideration was given to primary bacteremia as a new
indication and catheter-related bloodstream infections as a focus for future study. In
1999, the FDA/DAIDP Working Group issued a Draft Guidance for Industry on the
Development of Antimicrobial Drugs for the Treatment of Catheter-related Bloodstream
Infections (CRBSI), which was discussed at the 1999 Meeting of the AIDAC. No
antimicrobial agents were approved for the bacteremia indication during those
intervening years.

In April 2004, a joint workshop was conducted involving representatives of the US Food
and Drug Administration (FDA), Infectious Disease Society of America (IDSA), and
International Society of Antimicrobial Pharmacologists (ISAP) to address issues in study
design and feasibility for the proposed indication of primary bacteremia due to S. aureus
(PBSA). Among the issues discussed were that bacteremia is a laboratory finding and not
a disease entity and that drug efficacy is most often related to the underlying source of the
disease. Thus, drug efficacy may be different in pneumonia compared to complicated
skin infections, although bacteremia may accompany both diseases. Participants
discussed that disease with a primary focus and concomitant S. aureus bacteremia should
be considered under the indication for the primary focus (such as pneumonia). They cited
the need for clinical data from a serious disease indication as well as appropriate pre-
clinical information before proceeding with clinical trials in PBSA due to the seriousness
of the PBSA indication and high mortality rate in untreated disease.

12
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In October 2004, the AIDAC discussed the feasibility of PBSA as an indication. During
the meeting, there was considerable discussion about the difficulties encountered by some
Sponsors in an effort to enroll a sufficient number of subjects due to the restrictive
inclusion and exclusion criteria described in the Draft Guidance on CRBSI. The
committee members concluded that PBSA was an acceptable indication and defined
PBSA as referring to patients with S. aureus bacteremia without an obvious portal of
entry. Patients with indwelling intravascular catheters could be included in the PBSA
studies.

On March 6, 2006, a meeting of the AIDAC was convened regarding this application.
Please refer to section 8.5 of this document for additional details.

2.6 Other Relevant Background Information

There are several relevant background issues in relation to the development of
daptomycin as an anti-infective agent. First, daptomycin is a large molecule of high
molecular weight compared to some of the other approved parenteral antistaphylococcal
agents (such as vancomycin, MW 1485.73). As a consequence of its molecular size, the
penetration of daptomycin into dysvascular cardiac valve vegetations and into biofilms
could be hindered. Further studies are needed to investigate the interaction of daptomycin
with biofilms. Second, daptomycin is a calcium-dependent molecule. Calcium induces
conformational changes in its structure that augments the drug’s interaction with bacterial
membranes (2). As cardiac vegetations are relatively devoid of free calcium, additional
studies should be performed to further characterize the interaction of daptomycin and
calcium in relation to the drug’s ability to penetrate into vegetations and sterilize bacteria
residing there. Third, prior to Cubist’ acquisition of the IND for daptomycin, Eli Lilly &
Company conducted a phase 2 study of the drug in the treatment of subjects with Gram-
positive bacteremia and endocarditis. In that study, the clinical efficacy of daptomycin at
3 mg/kg every 12 hours for the treatment of S. aureus infective endocarditis was lower
than that of comparator (nafcillin and gentamicin, primarily). Further development of the
drug was abandoned by Lilly shortly thereafter. However, following acquisition by
Cubist Pharmaceuticals, it was postulated that the lower efficacy rate observed for
daptomycin in the treatment of S. aureus endocarditis in that study was possibly due to
the low daptomycin serum levels associated with the 3 mg/kg dose administered every 12
hours. The shortcomings of that dosage could be alleviated conceptually by
administration of the drug in a 6 mg/kg once daily regimen, which was the dosage studied
in the pivotal trial DAP-IE-01-02 in this supplement. Finally, daptomycin is not effective
in the treatment of pneumonia. As described in section 2.3 of this document, Cubist
conducted two controlled clinical trials of essentially identical design to evaluate
daptomycin in the treatment of moderate to severe community-acquired pneumonia
(CAP) due to Streptococcus pneumoniae, including penicillin-resistant strains. Each
study was a randomized, multicenter, multinational, double-blinded, parallel group,
active-treatment controlled trial using a dosage of 4 mg/kg q24h. The comparator in each
trial was ceftriaxone 2 g q24h. In both trials, non-inferiority of daptomycin to comparator
was not demonstrated. Subsequent research demonstrated that daptomycin interacts in
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vitro with pulmonary surfactant (3), and this interaction was the possible mechanism for
the drug’s poor performance in the pneumonia studies.

3. SIGNIFICANT FINDINGSFROM OTHER REVIEW
DISCIPLINES

3.1 CMC (and Product Microbiology, if Applicable)

Please review to the original NDA submission for findings related to CMC issues. Please
refer to the report of Dr. Peter Coderre for review of the Microbiology issues.

3.2 Animal Phar macology/T oxicology

Please review to the report of Dr. Wendy Schmidt for findings related to animal
pharmacology/toxicology.

4. DATA SOURCES, REVIEW STRATEGY, AND DATA
INTEGRITY

4.1 Sources of Clinical Data

The Sponsor submitted materials electronically for the review of Study DAP-IE-01-02,
including the study protocol, study report, multiple datasets, and multiple amendments
(review aids) in response to various inquiries posed by the Division to the Sponsor during
the review process. The integrated summary of efficacy relates to other clinical studies
conducted in adults by Eli Lilly & Company and by Cubist, including studies BSB-MC-
AVAE/B8B-EW-AVAG, B§B-MC-AVAM, DAP-BAC-9803, DAP-RRC-9804, DAP-
SST-9801, and DAP-SST-9901.
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4.2 Tables of Clinical Studies

Table 1: Summary Table of Clinical Studies

Study Sponsor | Dates Purpose Control Group Size
(ITT)
B8B-MC-
AVAE/ . 1987- . . . . Conventional
BSB-EW- Lilly 1988 Gram (+) skin/soft tissue infections therapy 161
AVAG
B8B-MC- . 1989- . . Conventional
AVAM Lilly 1990 Gram (+) bacteremia and endocarditis therapy 124
DAP- 1999- Vancomycin or
BAC- Cubist Bacteremia due to Gram (+) bacteria semisynthetic 67
2001 L
9803 penicillin
DAP- 1999- Hospitalized patients with Gram (+)
RRC- Cubist infections that are refractory to or for which Non-comparative 51
2001 . T
9804 current therapy is contraindicated
DAP- 1999- Vancomycin or
SST- Cubist Complicated skin and soft tissue infections semisynthetic 517
2001 L
9801 penicillin
DAP- Vancomycin or
SST- Cubist | 2000 Complicated skin and soft tissue infections semisynthetic 562
9901 penicillin
Vancomycin or
DAP-IE- | cupist | 2992 | Gram (+) bacteremia and endocarditis semisynthetic 235
01-02 2005 peniciilin

Clinical study DAP-IE-01-02 is the pivotal study for the efficacy and safety review of
this NDA efficacy supplement. The other studies in the table above provide limited
additional efficacy data based on previous trials conducted by Eli Lilly and Company and
Cubist Pharmaceuticals. Assessment of the efficacy results of study DAP-IE-01-02 will
constitute the principal focus of this review document.

Studies BEB-MC-AVAE/BSB-EW-AVAG, B8§B-MC-AVAM, DAP-BAC-9803, and
DAP-RRC-9804 were phase 2 studies, whereas DAP-SST-9801 and DAP-SST-9901
were phase 3 studies. The Phase 2 Lilly studies demonstrated that daptomycin
administered at a dose of 2 mg/kg q24h (Study B§B-MC-AVAE/B8B-EW-AVAGQG,
designated AVAE/AVAG) and 3 mg/kg q12h (Study BEB-MC-AVAM) is active in
treating Gram-positive skin and skin structure infections and is as safe and well tolerated
as standard of care. Cubist subsequently conducted studies of daptomycin at 3 different
doses for bacteremia (Study DAP-BAC-9803) and a variety of Gram-positive infections
(Study DAP-RRC-9804). The goals of these studies were to further explore the safety,
efficacy and dose-response relationship of the 4 mg/kg and 6 mg/kg q24h doses and the 3
mg/kg q12h dosage regimen. Further, Cubist studied daptomycin at 4 mg/kg q24h for
complicated skin and skin structure infections. Two separate randomized controlled
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clinical trials (Studies DAP-SST-9801, DAPSST- 9901) demonstrated that daptomycin is
as effective as standard therapy and led to the licensing of daptomycin for complicated
skin and skin structure infections. Although bacteremic patients were excluded from
these trials, 24 patients were diagnosed with Gram positive bacteremia following
enrollment, 12 of whom had S. aureus bacteremia.

4.3 Review Strategy

The FDA Medical Officer conducted an independent review of a random sample of 118
individual subject case report forms and patient profiles, which constituted 50% of the
ITT population of 235 subjects. The case reports and patient profiles were assessed for
the following information: case-id number, IEAC Entry Diagnosis, IEAC Outcome at
EOT, IEAC Outcome at TOC, IEAC Final Diagnosis, baseline pathogen, risk factors,
local and central Duke echocardiography reports, duration of bacteremia, persistence or
relapse of bacteremia, disk susceptibility and MIC pattern of S. aureus isolates from the
blood and other body sites (where provided), potentially effective non-study antibiotic
use, procedures and diagnostic tests, adverse events, medical history and physical
examination findings at study visits, investigator comments, duration of study
medication, investigator assessment at EOT, inclusion and exclusion criteria violations,
and reasons for early termination from study participation and premature discontinuation
of study medication, and compliance with the procedures, definitions, and provisions of
conduct according to the study protocol. During the course of the FDA review, the FDA
Medical Officer reviewed the remaining 117 case report forms and patient profiles in
order to gain a better understanding of the totality of the clinical experience, the IEAC
and Investigators’ diagnoses and outcome assessments, and the duration of study
medication administered.

4.4 Data Quality and Integrity

For purposes of the FDA review of this submission, the Sponsor provided electronic
versions of the all of the case report forms and patient profiles for purposes of verifying
the data submitted as evidence. The Sponsor conducted the study in accordance with
good clinical practices (see below).

4.5 Compliance with Good Clinical Practices

According to the Sponsor, the study was conducted in accordance with the ethical
principles articulated in the Declaration of Helsinki and its amendments; with the
Harmonized Tripartite Guidelines for Good Clinical Practices (GCP) issued by the
International Conference on Harmonization (ICH); and with the local laws and
regulations for the use of investigational therapeutic agents. These practices included:
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IRB/IEC procedures, informed consent, protocol adherence, administrative documents,
drug supply accountability, data collection, patient records (source documents), adverse
event recording and reporting, inspection and audit preparation, and records retention.
The Investigator was made aware that regulatory authorities and representatives of the
Sponsor could inspect the documents and patient records at any time. All patient
identities were kept confidential. Each patient was assigned a unique patient number,
which in turn was used on the case report form (CRF) in place of the patient’s name.

4.6 Financial Disclosures

The sponsor submitted financial disclosures for Study Dap-1E-01-02, including Form
3454 for the study investigators and Form 3455 for three investigators for services
unrelated to the execution of the study. There were no financial disclosures that would
cast doubt on the study findings.

5. CLINICAL PHARMACOLOGY

Please refer to the report of Dr. Charles Bonapace for review of the Clinical
Pharmacology issues.

5.1 Phar macokinetics

5.2 Pharmacodynamics

5.3 Exposur e-Response Relationships

6. INTEGRATED REVIEW OF EFFICACY

6.1 Indication

This efficacy supplement was submitted to the FDA in support of the proposed
indication of “Staphylococcus aureus bacteremia (SAB) including those with known or
suspected endocarditis (SAIE) caused by methicillin-susceptible and methicillin-resistant
strains”.
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6.1.1 Methods

Study DAP-IE-01-02 is the pivotal study in relation to the efficacy and safety of
daptomycin in the treatment of staphylococcal bacteremia and endocarditis. Additional
supportive data was provided in the integrated summary of efficacy regarding the clinical
studies conducted by Eli Lilly & Company and Cubist Pharmaceuticals as described in
Section 4.2 of this report.

6.1.2 General Discussion of Endpoints

The primary efficacy endpoint for study DAP-IE-01-02 to determine the success of the
trial 1s the IEAC Outcome assessment at the TOC visit in the ITT and per-protocol (PP)
populations. This is a composite endpoint that incorporates both clinical and
microbiological outcomes in determining success. Based on discussion with the Agency,
analyses were to be performed on the ITT and PP populations and were to be considered
co-primary for this study. Because the size of the study was not powered for the PP
population, the lower bound of the confidence interval (CI) in the PP population did not
have to meet the guidelines established for the ITT population. However, the findings in
the PP population were anticipated to be logically consistent with the findings in the ITT
population in order for the outcome of this study to be considered as positive; clinical
judgment would need to be applied in interpreting the study results. Thus, the outcome of
a positive study was to be determined by consideration of the totality of the data, which
would include evaluation of supportive sensitivity analyses.

Due to the open-label nature of the trial, the heterogeneity of the population, and the
complexity of diagnosis and treatment outcome assessments in patients with S. aureus
bacteremia and IE, an Independent External Adjudication Committee (IEAC) was
convened to conduct a clinical review of the data from this trial in order to make
independent assessments of Entry and Final diagnoses and outcome at selected time
points (EOT and TOC). The committee was composed of five infectious disease experts,
including one chairperson and four members as follows: oY

The IEAC was chartered to conduct a clinical review of final, locked patient data in a
blinded fashion to establish:

- Diagnosis at study entry, based on the Modified Duke Criteria (Definite IE,
Possible IE, Not IE).

- Diagnosis at EOT and Final Diagnosis, according to the diagnostic subgroups
(LIE, Complicated RIE, Uncomplicated RIE, Complicated Bacteremia,
Uncomplicated Bacteremia).

- Outcome at EOT (Success, Failure, Non-evaluable).

- Outcome at TOC (Success, Failure, Non-evaluable [carried forward from EOT]).

- Presence of polymicrobial bacteremia.
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A chairperson was designated ®® and the remaining f members were divided
into 2 reviewing teams. All cases that the IEAC reviewed were blinded to study drug
treatment. The chairperson was to review all cases and the 2 teams each reviewed 50% of
cases. The members received their cases approximately 2 to 3 weeks prior to each IEAC
meeting. During the meeting, each case was presented by a reviewing team member to
his or her partner. In the event of a disagreement, the case was to be reviewed by the
other team. If the other team also disagreed, the case was referred to the chairperson.
IEAC members who were also study Investigators were not to review data from their site.
The chairperson was to review results from each team for all cases and confirm all
diagnoses and outcomes. To ensure consistency of results between the two teams,
randomly selected cases were to be reviewed by both teams and concordance was to be
assessed. IEAC meetings were held on 4 July 2004, 9 November 2004, 4 April 2005 and
18 May 2005. At each meeting, the IEAC reviewed individual patient data, blinded to
study drug treatment, that had undergone final lock procedures at the CRO; any changes
made to these data after this time were presented to the IEAC Chair to determine if re-
adjudication of a case was necessary due to the data changes. IEAC-determined
diagnoses and outcomes were recorded on the IEAC case report form (CRF) and entered
into a database that was kept separate from the clinical database by | . Copies of each
patient casebook reviewed by the IEAC, including the completed IEAC CRF, were
included with the electronic submission.

Based on the review of the submission by the FDA team, major limitations of the
Sponsor’s primary endpoint and the planned endpoint analyses were identified including
the following: (1) Conceptually, the primary endpoint attempts to bridge outcome
assessments derived from an all-comers, pathogen-driven entry population of subjects to
five different protocol-specified clinical disease subgroups that encompass the clinical
spectrum of complicated and uncomplicated bacteremia and endocarditis due to S. aureus
in a retrospective manner using post-randomization data. The generalizability of the
results of the all-comers data and the ability to use such data to draw inferences about
drug efficacy in the five clinical subgroups is problematic. Classifying all study subjects
by clinical disease subgroup at study entry and then randomizing them within each
clinical subgroup would have been preferred, as it would have relied solely upon pre-
randomization data and would have ensured that the clinical subgroup distribution
between the two main treatment arms would be virtually identical eliminating
confounding from post-randomization variables. (2) The study was sized and powered for
statistical analysis of the all-comers population and not in relation to analysis of the final
diagnosis subgroups. Thus, it was not possible to make meaningful statistical inferences
in relation to study drug efficacy in each of the final diagnosis clinical subgroups
(particularly with respect to infective endocarditis).

In addition, it should be noted that, in general, the IEAC did not consider the recovery of
both MSSA and MRSA from baseline blood cultures as a polymicrobial infection. In the
FDA analysis, they were considered as separate pathogens when recovered
simultaneously from the baseline cultures.
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6.1.3 Study Design

Study DAP-IE-01-02 was the pivotal trial submitted in support of this efficacy
supplement for the indication of Staphylococcus aureus bacteremia (SAB) including
those with known or suspected endocarditis (SAIE) caused by methicillin-susceptible and
methicillin-resistant strains. This was a multicenter study conducted in the United States
(US) and Europe. Seventy-six (76) study sites were initiated for the study in the US,
Belgium, France, Germany, Italy, and Spain and patients were enrolled at a total of 48
sites, including sites in the US, Belgium, France and Germany. The study was
randomized (1:1) and open-label comparing i.v. daptomycin with conventional i.v.
therapy [SSP (nafcillin, oxacillin, cloxacillin, or flucloxacillin) or vancomycin] in
patients with IE or bacteremia due to S. aureus. Daptomycin was to be administered at 6
mg/kg q24h and the SSPs at 2 g q4h. In patients with normal renal function, vancomycin
was to be administered 1 g q12h; vancomycin dosing was to be adjusted based on renal
function and plasma levels according to the Investigator’s standard practice and
manufacturer’s guidelines. All patients randomized to conventional treatment and
patients with LIE randomized to daptomycin were to receive synergistic gentamicin for
the first 4 days (or until blood cultures had been negative for 48 hours); patients with
uncomplicated RIE due to a methicillin-susceptible isolate were to receive gentamicin for
the entire 14-day course if short course therapy was deemed appropriate by the principal
Investigator/treating physician. Loading doses of gentamicin may have been used with
prior approval of the medical monitor; dosing of gentamicin also was to be adjusted
based on renal function.

Objectives of the Study

The primary objective of the study was to demonstrate that daptomycin is not inferior to
comparator in the treatment of S. aureus bacteremia and IE as assessed by the
Independent External Adjudication Committee (IEAC) outcome at Test of Cure (TOC) in
the Intent-to-Treat (ITT) population.

The secondary objectives of the study were as follows:

e To compare clinical success rates between daptomycin and comparator in the
treatment of S. aureus bacteremia and IE as assessed by the IEAC outcome at End
of Treatment (EOT) in the ITT population.

e To compare clinical success rates between daptomycin and comparator in the
treatment of S. aureus bacteremia and IE as assessed by the IEAC outcome at
EOT and TOC in the Per Protocol (PP) population.

e To compare clinical success rates between daptomycin and comparator in the
treatment of S. aureus bacteremia and IE as assessed by the IEAC outcome at
EOT for each of the diagnoses defined by the IEAC in the ITT population.

e To compare clinical success rates between daptomycin and comparator in the
treatment of S. aureus bacteremia and IE as assessed by the IEAC outcome at
EOT for each of the diagnoses defined by the Investigator in the ITT population.
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e To compare microbiologic eradication rates between daptomycin and comparator.

e To demonstrate that survival rates are similar between daptomycin and
comparator in the ITT population.

e To evaluate the safety of daptomycin as compared to comparator in the safety
population.

e To assess the pharmacokinetics of daptomycin.

e To compare the pharmacoeconomic impact of daptomycin with that of
comparator.

(Medical Officer Comments: As an open-label study, it is subject to investigator bias in
terms of patient selection, duration of study drug, attribution of adverse effects to study
drug, and outcome assessments. The use of an IEAC was one approach to achieving
blinded assessment of outcome, but it also introduced additional subjective clinical
perspectives, was performed retrospectively, and involved post-randomization data that
was not accessible to the investigators in prospectively managing each study subject.)

Treatments Administered

Daptomycin

Patients randomized to the daptomycin treatment group were to receive daptomycin at a
dose of 6 mg/kg administered every 24 hours as an i.v. infusion over 30 minutes.
Daptomycin was to be reconstituted in the vial with 10 mL (500 mg vials) 0.9% sodium
chloride (normal saline, NS) such that the concentration of the reconstituted daptomycin
solution was 50 mg/mL and further diluted in 50 mL 0.9% sodium chloride (NS). The
actual dose administered was to be determined based on the patient’s actual body weight
and could be adjusted on a weekly basis if there was a fluctuation of >5% in the patient’s
weight.

Conventional Therapy: Vancomycin or SSP

Patients randomized to receive conventional therapy were to receive vancomycin or
semi-synthetic penicillin (SSP) (nafcillin, oxacillin, cloxacillin, or flucloxacillin). Patients
for whom susceptibility results were unknown at the time of randomization were to
receive vancomycin as the comparator medication. Patients whose isolates were reported
as MRSA or who had a history of allergy to SSP, were to remain on vancomycin as
comparator. At the discretion of the Investigator, patients with a history of allergy to
other B-lactam antibiotics may have been designated as allergic to SSP. Patients who
were not designated as allergic to SSP and whose isolates were reported as MSSA were
to receive SSP as comparator. Vancomycin and SSP could have been administered on the
same day, if required.

Patients treated with vancomycin were to receive a dose of 1 g, reconstituted with 20 mL
of sterile water for injection (or 5% Dextrose or 0.9% Sodium Chloride), diluted with 200
mL of diluent (5% Dextrose or 0.9% Sodium Chloride), administered as an i.v. infusion
over 60 minutes every 12 hours. Vancomycin dosing was to be adjusted based on renal
function and plasma levels according to the Investigator’s standard practice and local
hospital guidelines.
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Patients treated with one of the SSPs were to receive the medication at a dose of 2 g,
reconstituted in 15 mL of sterile water for injection USP or 0.9% sodium chloride
injection USP, administered as an i.v. infusion over 15 minutes every 4 hours.

(Medical Officer Comment: It is notable that some comparator-treated patients received
SSP by continuous infusion rather than the intermittent infusion as described above. The
potential effect of continuous infusion on serum drug levels and ultimately on drug
efficacy was not elucidated.)

Gentamicin

Gentamicin (1 mg/kg actual body weight) was to be reconstituted in 2 mL of sterile 0.9%
Sodium Chloride for injection, diluted with 50 mL of sterile 0.9% Sodium Chloride for
injection, and administered as an i.v. infusion over 30 minutes every 8 hours. All patients
randomized to conventional treatment and patients with LIE randomized to daptomycin
were to receive synergistic gentamicin for the first 4 days (or until blood cultures had
been

negative for 48 hours); patients with uncomplicated RIE due to a methicillin-susceptible
isolate were to receive gentamicin for the entire 14-day course if short course therapy was
deemed appropriate by the principal Investigator/treating physician. Loading doses of
gentamicin may have been used with prior approval of the medical monitor. Gentamicin
dosing was to be adjusted based on renal function according to the Investigator’s standard
practice and manufacturer’s guidelines.

Randomization and Assignment of Subjectsto Treatment Groups

Patients were randomized to treatment, daptomycin or conventional therapy (vancomycin
or SSP), based on a centralized computer-generated randomization schedule designed to
achieve a 1:1 ratio of patients, stratified by investigative site. With implementation of
Amendment 4A, the study was opened to enrollment of LIE patients. Because of the late
admission of LIE patients to the study and the small number of patients expected to be
available for enrollment, a separate, centralized randomization, without stratification by
investigative site, was implemented for patients with a high-likelihood of LIE at the time
of enrollment. When a patient met all eligibility requirements, study site personnel were
to contact an interactive voice response system (IVRS) to obtain a patient number and
treatment assignment. Following randomization, a fax was to be sent to the site indicating
that the patient had been randomized and the patient number and treatment assigned.
Once a patient number and treatment were assigned to a given patient, that number could
not be reused, even if the patient withdrew from the study prior to receiving any study
medication.

Patients may have been randomized and study medication initiated on the basis of a
single positive peripheral blood culture for S. aureus. Prior to Amendment 4A, patients
whom the Investigator believed to have a high-likelihood of LIE were excluded.
Subsequent to this amendment, patients with LIE were permitted enrollment and were
separately randomized to ensure an equal distribution of these patients in the 2 treatment
groups. If susceptibility results were unknown at the time of randomization, patients
assigned to conventional therapy were to receive vancomycin. If the organism proved to
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be MSSA, therapy was to be changed to SSP, unless contraindicated by a documented
prior history of penicillin or B-lactam drug allergy.

(Medical Officer Notes: Randomizing subjects based on only a single positive blood
culture without complete characterization of their underlying illness created
uncertainties for the FDA review team with respect to the following: (1) the patient
attribute(s) that led to the onset of the S. aureus bacteremia, (2) were there differences in
the presence or absence of the attribute(s) that ultimately impacted prognosis and
treatment outcome, (3) did inequities in site-specific disease distribution contribute to
imbalances in terms of the overall outcome, variations in use of adjunctive surgical
interventions, and different prognoses. It would have been preferable to have
characterized the study population fully at study entry in terms of the underlying disease
and any other identifiable attributes that could have led to onset of the S. aureus
bacteremia or complicated response to study drug therapy prior to randomization even if
this involved a delay of several days before randomization to complete diagnostic
testing.)

Blinding

In spite of its open-label design, the Sponsor implemented procedures to enhance the
rigor of the trial by keeping Sponsor’s employees, other than those identified below,
blinded to the treatment assignment of individual patients.

- Sponsor physicians directly involved in discussions with sites regarding
individual patient safety were in some instances unblinded to study drug treatment
for the specific patients being discussed.

- Pharmacovigilance personnel were unblinded to study drug treatment for patients
with SAEs.

- Three Sponsor employees had access to study drug listings. These listings were
not accessed during data review to ensure an unbiased data cleaning process. It
was necessary, however, to review the medication listings as part of the data
quality control process. This review occurred at a separate time and place from
the remaining blinded study data review.

- The Director of Pharmacokinetics had access to the identity of patients who
received daptomycin in order to prepare blinded PK data for DMC review; he was
not involved in reviewing any of the clinical data.

- The Manager of Data Management had access to unblinded data in order to:

e verify the accuracy of the PK data files, and

e prepare and blind local microbiology data for reconciliation with
central microbiology laboratory data by the Sponsor’s Clinical
Microbiology Department.

- The Sponsor physician who reviewed study medication listings to determine
individual patient adherence to study medication was not involved in the conduct
of the study.

- Two Sponsor employees from the Quality Assurance department had access to
unblinded data when auditing CRF data and the database.

At no time did any Sponsor employee have access to summaries of unblinded aggregated
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study data, nor was unblinded information on any given patient ever discussed between
those few individuals within the company who had access to individual drug assignments
and those individuals responsible either for the study design, for the study analysis, or for
communications with the FDA or the public

Evaluations

Baseline evaluations were to be performed within 2 calendar days prior to first dose and
included medical, antibiotic and medication history, physical examination, blood
cultures, chest x-ray, electrocardiogram (ECG), and clinical laboratory tests (including
hematology, clinical chemistry, coagulation, urinalysis, pregnancy test and CPK). All
patients were to undergo transesophageal echocardiography (TEE) for the diagnosis of IE
by the end of Day 5. During study treatment, daily and weekly assessments were to be
performed including blood cultures, physical examinations, vital signs, ECGs, and
clinical laboratory tests, as well as appropriate tests to rule-out metastatic foci of
infection. An EOT evaluation was to be performed on the day of, or within 3 days after,
study treatment completion or early termination.

Transesophageal echocardiography

All patients were to have a transesophageal echocardiography (TEE) performed by the
end of Day 5. The site results of the TEE were to be used by the Investigator to determine
the presence or absence of IE, as defined by the Modified Duke Criteria[1], to include
Definite IE, Possible IE and Not IE. In addition, the study site was to send a copy of the
echocardiogram to the central echocardiography laboratory, the Duke CORE Echo
laboratory, Durham, NC, for blinded, independent evaluation. The assessment by the
Duke CORE Echo laboratory was used by the IEAC for determination of Entry and Final
diagnoses; these results were not used by the Investigator. The IEAC used the local
echocardiography results in assigning the diagnosis at EOT, as their goal was to
understand how the duration of therapy was selected. If the patient had a transthoracic
echocardiogram (TTE) considered by the Investigator to be diagnostic for IE; that study
may have been submitted in place of a TEE.

(Medical Officer Notes: The use of post-randomization central echocardiography by the
IEAC in making final diagnosis assessments without providing the same information to
investigators managing the patients’ care prospectively limited the overall effects of
randomization. The discrepancies between local and central echocardiographic
interpretations may have underscored differences in assessment of the correct diagnosis
by the IEAC and investigators, which also has implications in terms of the duration of
study drug therapy and overall prognosis.)

| nvestigator’s Assessment of Clinical Response
For patients who completed study treatment, the Investigator was to determine the
patient’s
clinical response at the EOT, TOC, and PS evaluations using the following categories:
e Cure: Resolution of clinically significant signs and symptoms associated with
admission infection (i.e., return to pre-infection baseline). No further antibiotic
therapy required for the primary infection under study.
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Improvement: Partial resolution of clinical signs or symptoms of infection such
that no further antibiotic therapy was required for the primary infection under
study.

Failure: Inadequate clinical response to therapy - additional antibiotic therapy
required for primary infection under study.

Not seen: Patient was not available to be examined and assessed.

For patients who terminated study medication early, the Investigator was to determine the
patient’s response at the time of early termination of study medication using the
following categories:

Excellent: Complete resolution of signs and symptoms of S. aureus infection.
Satisfactory: Partial resolution of signs and symptoms of S. aureus infection
consistent with effective therapy (signs and/or symptoms present were to be
specified).

Unsatisfactory: Resolution of signs and symptoms of S. aureus infection
substantially less than expected at this stage of treatment (signs and/or symptoms
were to be specified).

| EAC Assessment of Diagnosis and Outcome

The IEAC was to conduct a clinical review of final patient data, blinded to treatment to
determine diagnoses, assess outcome and determine the presence of polymicrobial
bacteremia as detailed below:

1). Determination of IEAC diagnoses:

Establish Entry Diagnosis based on the Modified Duke Criteria at Baseline
(Definite IE, Possible IE or Not IE).

Establish EOT and Final diagnoses (LIE, complicated RIE, uncomplicated RIE,
complicated bacteremia, uncomplicated bacteremia).

For EOT diagnosis, the IEAC used all available clinical, microbiological and
safety data, as well as the local echocardiography reading, through the time of the
EOT visit to determine the patient’s “most severe diagnosis” while on therapy.
This diagnosis was made in order to understand how the duration of therapy was
selected.

For Final Diagnosis, the IEAC used all data through the last visit (including the
core echocardiography reading and the Investigator’s assessment at the TOC visit)
to determine the patient’s “most severe diagnosis” over the course of the study.
While the IEAC reviewed all available data, including that from the PS visit, if
applicable, only data obtained through the TOC visit was used to determine Final
Diagnosis.

(Medical Officer Notes: The assignment of an Entry and Final diagnosis by the

IEAC was problematic in this study, because the assignments were performed
post-randomization and were based in part on post-randomization data (such as
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echocardiography). The use of the “most severe diagnosis” by the IEAC could be
a potential source of misclassification in assessment of the subject’s diagnosis
and could contribute to disparities between the Investigator and IEAC diagnosis
assessments at EOT. As a consequence of the disparities in diagnosis
assessments, the duration of study medication employed by the Investigators may
not be aligned with the protocol-specified minimum treatment regimens as
described below in Table XXX.)

2). Determination of IEAC outcomes of Success, Failure and Non-evaluable at EOT
and TOC visits:
Definitions for Success, Failure and Non-evaluable at EOT:
Patients were to be classified by the IEAC as “Success” at EOT if they met all of the
following criteria:

e Were judged as cured or improved by the IEAC at EOT.

e Had a negative blood culture at EOT.

e Did not receive a potentially effective non-study (PENS) antibiotic that could

have altered the therapeutic outcome at EOT (as defined by the IEAC).
e Received at least the minimum amount of study medication.

Patients were to be classified by the IEAC as “Failure” at EOT if they met any one of the
following criteria:
e Were judged a clinical failure by the IEAC at EOT.
e Had persisting or relapsing bacteremia or no blood culture at EOT.
e Died.
e Received a PENS antibiotic that influenced therapeutic outcome (as defined by
the IEAC).
e Discontinued study medication prematurely according to the Investigator for one
or more of the following reasons:
o Adverse event.
o Microbiological failure.
o Clinical failure.

Patients were to be classified by by the IEAC as “Non-evaluable” at EOT if they were
neither a success nor a failure and discontinued study medication prematurely according
to the Investigator for one or more of the following reasons:

e Patient’s care transferred to another physician.

e Patient withdrew consent, continued with alternative i.v. antibiotic treatment.

e Patient discontinued all i.v. therapy for the current infection against medical

advice.
o Patient was lost to follow-up.
e Other administrative reason (reason is specified by the IEAC).

Definitions for Success, Failure and Non-evaluable at TOC:
Patients were to be classified by the IEAC as “Success” at TOC if they met all of the
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following criteria:
e Were a success as determined by the IEAC outcome at EOT.
e Were judged as cured or improved by the IEAC at TOC.
e Had a negative blood culture at TOC.
e Did not receive a PENS antibiotic that could have altered the therapeutic outcome
at TOC (as defined by the IEAC).
e Received at least the minimum amount of study medication.

Patients were to be classified by the IEAC as “Failure” at TOC if they met any one of the
following criteria:

e Were judged a clinical failure by the IEAC at EOT or TOC.

e Had persisting or relapsing bacteremia or no blood culture at TOC.

e Died.

e Received a PENS antibiotic that influenced therapeutic outcome (as defined by

the IEAC).
e Discontinued study medication prematurely.

Patients who were classified by the IEAC as “Non-evaluable” at EOT were considered
“Non-evaluable” by the IEAC at TOC. Patients who were determined by the IEAC to be
“Failures” at EOT were considered “Failures” at TOC; i.e., “Failures” were carried
forward.

(Medical Officer Comments: The IEAC outcomes at EOT and TOC were a composite
of clinical and microbiology data. Although the protocol requires that subjects
without a blood culture at EOT be deemed as a failure, the IEAC imputed a
successful EOT outcome for subjects who had negative blood cultures at TOC and no
obvious use of PENS antibiotics. An identical approach was applied by the IEAC for
subjects who had no blood culture at TOC but had a negative post-study blood
culture, stable clinical examination, and no record of PENS use. Although this
approach is reasonable in terms of clinical medical practice, it is a significant
deviation from the original study design and tends to make the two treatment groups
appear equivalent when applied in the setting of a clinical trial to assess the efficacy
of a drug. In addition, the use of such imputed data could potentially be biased if
applied on a non-random basis by the IEAC.

The IEAC did not articulate a clear definition of what specific antibiotics constituted
PENS, the relationship of the PENS antibiotics to pre-enrollment, on study, or post-
EOT time periods, or the duration of PENS that would be considered sufficient to
confound assessment of the treatment effect of the study drug. It is apparent that
many of the PENS determinations by the IEAC were made on an individual case-by-
case basis using subjective clinical perspectives and without a pre-specified
algorithm.)

3). Review of blood culture data to determine the presence of polymicrobial bacteremia
at Baseline.
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(Medical Officer Comments: The FDA considered recovery of MRSA and MSSA from the
same blood culture(s) as polymicrobial infections, although they are the same species of
Stpahylococci.)

Microbiological Evaluations

The microbiological response was to be ascertained from information obtained at the
local laboratory reported on the CRF, from data provided by the central microbiology
laboratory, and from data generated through supplemental microbiological testing. This
information was to be evaluated as described below. Microbiological outcomes by patient
were part of the [EAC outcome.

The study treatment regimen was to be based on the patient’s diagnosis and the
susceptibility of the S. aureus isolate. Baseline diagnosis was based on the Modified
Duke Criteria[1] and included the following
categories:

Definite IE.

Possible IE.

Not IE.

(Medical Officer Comments: As originally designed, the modified Duke criteria were
developed to increase the sensitivity of assessing patients for the likelihood of having
infective endocarditis (4). Although this approach is reasonable when applied in clinical
medical practice in order to avoid missing a potential case of IE, the Duke criteria are
not specific enough to ensure that all individuals classified as possible IE actually have
endocarditis. The assessment of subjects at entry using only the Duke criteria
overestimates the true number of subjects with IE in the study population and provides no
anatomical characterization of potential portal(s) of entry for staphylococcal infection or
evidence of concomitant metastatic infection complications.)

Diagnosis at EOT was defined as follows and reflected the Investigator’s chosen duration
of therapy:
S. aureus LIE
Definite or possible IE according to the Modified Duke Criteria[1]; and
echocardiographic evidence of involvement or predisposing pathology of the
mitral or aortic valve.
Complicated S. aureus RIE
Definite or possible IE according to the Modified Duke Criteria[1]; and
echocardiographic evidence indicating no predisposing pathology or active
involvement of either the mitral valve or the aortic valve; and any of the following
additional criteria:
O patient was not an IVDU,
o evidence of extrapulmonary sites of infection,
o serum creatinine >2.5 mg/dL,
o blood cultures yielded MRSA.
Uncomplicated S. aureus RIE
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Definite or possible IE according to the Modified Duke Criteria[1]; and
echocardiographic evidence indicating no predisposing pathology or active
involvement of either the mitral valve or the aortic valve; and

o history of intravenous drug use; and

o no evidence of extrapulmonary sites of infection; and

o serum creatinine <2.5 mg/dL; and

o blood cultures yielded only MSSA.

Complicated S. aureus bacteremia
Patient did not have IE according to the Modified Duke Criteria[1]; and
S. aureus was isolated from blood cultures obtained on at least two different
calendar days up through Day 5 (one blood culture must have been obtained from
a fresh venipuncture site and one blood culture must have been obtained on the
calendar day of or the day immediately preceding the first dose of study
medication (Day —1 or Day 1); and/or metastatic foci of infection (deep tissue
involvement) was present including, for example, septic arthritis, deep tissue
abscess, or infection involving prosthetic material including intravascular foreign
material not removed by Day 4.

Uncomplicated S. aureus bacteremia
Patient did not have IE according to the Modified Duke Criteria}; and
S. aureus was isolated from blood culture(s) obtained on a single calendar day
within 2 calendar days preceding the first dose of study medication (Day -2 or
Day —1); and no metastatic foci of infection was present; and no infection of
prosthetic material was present (not including intravascular foreign
material removed by Day 4).

(Medical Officer Comments. The definitions for the five final diagnosis subgroups
involved use of post-randomization data. In addition, the definitions are not based on a
uniform set of validated criteria that are accepted as standard within the medical
profession currently. In relation to specific definitions are the following comments.

(1) The definitions of RIE above do not require echocardiographic evidence of tricuspid
or pulmonic valve involvement, whereas the definition of LIE requires echocardiographic
evidence of left-sided heart valve (mitral or aortic) involvement. In the absence of
echocardiographic evidence of valvular vegetations or perforations for the diagnosis of
RIE, the specificity of that diagnosis is decreased and the applicable clinical subgroups
of patients with RIE may include subjects who do not actually have the disease.

(2) The definitions above of complicated and uncomplicated S. aureus RIE involve
evidence of extrapulmonary sites of infection, and the definitions of complicated and
uncomplicated bacteremia refer to evidence of metastatic foci of infection. It is
noteworthy that there is no requirement for all study subjects to have a standardized
radiologic imaging evaluation for metastatic extrapuulmonary infections. The decision as
to the intensity and scope of such a diagnostic evaluation was left solely to the discretion
of the individual Investigators. Thus, the magnitude of subjects with evidence of
extrapulmonary metastatic sites of infection as described in the sponsor’s study report is
likely an underestimate due to the lack of a systematic requirement for such diagnostic
imaging for all study participants.
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(3) The use of the criteria of two calendar days to define complicated bacteremias rather
than more specific criteria of two blood cultures separated by >24 hours in time could
lead to an overestimate of the number of subjects with a complicated bacteremia. It is
possible to have positive blood cultures over two calendar days that are not separated by
24 hours in time frame yet still be considered as a complicated bacteremia according to
the definition above. This approach could lead to subject misclassification, especially in
instances where the Investigator has treated a study subject for uncomplicated
bacteremia with a short course of study drug therapy on clinical grounds, but the same
patient is later reclassified as having complicated bacteremia by the IEAC due only to the
number of positive blood cultures as above.)
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Minimum Study Treatment Regimen and Duration

The duration of study treatment was to be based on the patient’s diagnosis as determined
by the Investigator and the susceptibility of the S. aureus isolate. The protocol-defined
treatment regimens are outlined in the following table which is based on the Modified
Duke Criteria.[ 1] Treatment may have been extended at the request of the Investigator,
with the concurrence of the medical monitor, based on the diagnosis and clinical status of
the patient. During the conduct of the study, actual treatment duration was based on
Investigator discretion.

Table 2: Protocol-Specified Minimum Treatment Regimens for Specific Diagnoses

Diagnosis

Organism Daptomycin Conventional Therapy

LIE

MSSA 28 to 42 days plus gentamicin first 28 to 42 days SSP plus gentamicin first 4 days (or until

4 days (or until blood cultures had been ~ blood cultures had been negative for 48 hours)
negative for 48 hours)

MRSA 28 to 42 days plus gentamicin first 28 to 42 days vancomycin plus gentamicin first 4 days
4 days (or until blood cultures had been  (or until blood cultures had been negative for 48 hours)
negative for 48 hours)

Complicated RIE

MSSA 28 to 42 days 28 to 42 days SSP plus gentamicin first 4 days (or until
blood cultures had been negative for 48 hours)

MRSA 28 to 42 days; or 14 to 28 days if only 28 to 42 days vancomycin plus gentamicin first 4 days

complicating factor was MRSA (or until blood cultures had been negative for 48 hours)
Uncomplicated RIE
MSSA 14 to 28 days 14 days SSP and gentamicin; or 28 to 42 days SSP plus

gentamicin first 4 days (or until blood cultures had been
negative for 48 hours)

Complicated S. aureus bacteremia without 1E
MSSA 28 to 42 days 28 to 42 days SSP plus gentamicin first 4 days (until
blood cultures had been negative for 48 hours)

MRSA 28 to 42 days 28 to 42 days vancomycin plus gentamicin first 4 days
(until blood cultures had been negative for 48 hours)

Uncomplicated S. aureus bacteremia without |Ea

MSSA 10 to 14 days 10 to 14 days SSP plus gentamicin first 4 days (or until
blood cultures had been negative for 48 hours)

MRSA 10 to 14 days 10 to 14 days vancomycin plus gentamicin first 4 days
(or until blood cultures had been negative for 48 hours)

a  Patients with uncomplicated bacteremia may have been treated for 10 days at the discretion of the Investigator if they
were clinicall stable and had no evidence of active infection at the time.

(Medical Officer Comments: Actual treatment duration was based on the Investigator’s
discretion and, frequently, did not correspond with the minimum treatment durations as
specified in the table above. This discrepancy was further compounded by the
reclassification of subjects by the IEAC in making assessments of the patient’s final
diagnosis post-randomization. In the case of complicated bacteremias, there were
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multiple instances in which the IEAC reclassified a patient from an assessment of
uncomplicated bacteremia (per the Investigator at EOT) to complicated bacteremia as
the final diagnosis based solely on the criteria of S. aureus isolated from blood cultures
obtained on at least two different calendar days. As there was no differentiation of
subjects who had blood cultures collected on two consecutive calendar days that were
separated by >24 hours compared to those whose blood cultures were collected in <24
hours, there is likely an overestimation of the number of complicated bacteremias in the
final diagnosis assessments by the IEAC. In addition, although evidence of a metastatic
focus was part of the criteria for a complicated bacteremia, there was no prospective
systematic assessment of all subjects for evidence of a metastatic focus, making that
criterion ineffective as the basis for classifying subjects. )

The IEAC also determined Entry, EOT and Final Diagnoses using these same definitions.
Specifically, they used Modified Duke criteria for Entry Diagnosis and Definitions above
for EOT and Final Diagnoses. Patients with LIE or complicated RIE were to receive
inpatient parenteral antibiotic therapy (IPAT) for at least 28 days. If conditions required
outpatient parenteral antibiotic therapy (OPAT), these patients were to have had at least 5
days of documented clearance of bacteremia, had a stable ECG, and been free of systemic
symptoms prior to switch to OPAT. Patients with uncomplicated RIE, or complicated or
uncomplicated bacteremia without IE were to receive at least 5 days of IPAT. Prior to
OPAT, these patients were to have had at least 3 days of documented clearance of
bacteremia, had a stable ECG, and been free of systemic symptoms. If a patient needed to
complete treatment using OPAT, the Investigator was to provide a written plan to the
medical monitor and obtain approval in advance.

Patients completing the minimum duration of study treatment who had a successful
clinical outcome (Cured, Improved) at EOT were to have a follow-up evaluation
performed 42 days (TOC) after completion of study medication; similarly, patients who
completed the minimum duration of study treatment and who had a successful clinical
outcome (Cured, Improved) at TOC were to have a follow-up evaluation performed 84
days (PS) after completion of study medication to assess for relapse. Most patients who
completed therapy and had an unsuccessful outcome at EOT (Failure) had a follow-up
safety visit conducted 42 days after completion of study medication. Patients prematurely
terminating treatment with study medication who were continued on alternate therapy
were to be followed weekly through completion of their alternate therapy or to a
maximum of 12 weeks from discontinuation. All patients who prematurely terminated
treatment with study medication were to have a posttherapy safety visit 42 days after the
last dose of study medication.

The Investigator was responsible for assuring that all protocol requirements were met,
including administration of all study medications and performance of all scheduled
assessments.

As described in Section 6.1.2 of this document, the Sponsor convened two separate
committees, a DMC to review blinded interim composite data broken down by treatment
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group A vs. B, and an IEAC to review blinded, individual patient data. The DMC was
chartered to undertake an ongoing review of safety and efficacy (as related to safety) data
during the course of the study. The IEAC was charged with confirming patient’s
diagnoses and determining outcomes via a post study review of blinded data using
standard definitions.

The Sponsor established a Data Monitoring Committee (DMC) whose main purpose was
to monitor the safety data from the study on a regular basis, review and assess the
performance of the study, and make appropriate recommendations to the Sponsor with
respect to the continuation of the study based on safety and efficacy (as it related to
safety). The DMC was comprised of the following 3 members who were not otherwise
mvolved in the conduct of the study: B

Six DMC meetings were convened in a timely manner. The first DMC meeting was
scheduled following completion of approximately the first 30 patients (29 September
2003). Subsequent meetings were scheduled following completion of approximately an
additional 20 to 50 patients (26 March 2004, 9 July 2004, 29 September 2004, 28 January
2005 and 29 April 2005). The DMC reviewed blinded patient listings and partially
blinded tables prepared by the CRO, where treatment groups were blinded as “A” and
“B” as well as pharmacokinetic (PK) reports including de-identified individual patient
data. The blinded patient profiles included data from physical examinations, medical
history, echocardiogram results, all adverse events, SAEs, clinical evaluations,
microbiologic evaluations, procedures, medications, etc.

Clinical and Microbiological Endpoints:

Primary Efficacy Endpoint: IEAC Outcome at TOC
The primary efficacy endpoint is the IEAC Outcome at TOC.

Success:
Subjects are classified as “Success” at TOC if they meet all of the following criteria:
e Were a “Success” as determined by the IEAC Outcome at EOT; and
e  Were judged “Cure” or “Improved” by the IEAC at TOC; and
e Had a negative blood culture at TOC; and
¢ Did not receive a potentially effective non-study (PENS) antibiotic that could
alter the therapeutic outcome at TOC (as defined by the IEAC); and
e Received at least the minimum amount of study medication as defined in above
on Minimum Study Treatment Regimen and Duration

(Medical Officer Comments: The actual duration of study drug as prescribed by the
Investigator was frequently not aligned with the pre-specified minimum study treatment
regimen and duration guidelines in the protocol. Thus, it was problematic to consider
subjects treated with shorter courses of therapy than outlined in the guidelines as true
successes in circumstances where the minimum duration was specified to be significantly
longer for a particular final diagnosis subgroup. This was a frequent finding among
subjects with complicated bacteremia who were treated for 14 days by Investigators, but
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for whom the minimum study treatment duration specified a 28-42 day course. The study
was not designed to assess whether short courses of antibiotic therapy would have
comparable efficacy to longer courses per the protocol guidelines.)

Failure:
Subjects are classified as a “Failure” at TOC if they meet any one of the following
criteria:

Were a “Failure” as determined by the IEAC outcome at EOT.; or
Were judged “Failure” or “Not seen”.by the IEAC at TOC; or
Had persisting or relapsing bacteremia, positive blood cultures or no
blood culture.at TOC; or
Died; or
Received PENS antibiotics that influenced therapeutic outcome (as defined by the
IEAC); or
Discontinued study medication prematurely.
- Inthe ITT analysis:

Subjects who discontinue study medication prematurely for any reason

are defined as “Failures”.
- In the PP analysis:

Subjects who discontinue study medication prematurely due to the
following reasons are defined as “Failures™:
- Adverse Event;

- Microbiologic Failure;
- Clinical Response unsatisfactory.

Subjects who discontinue study medication prematurely due to the
following reasons are defined as “Non-evaluable” and will be
excluded from the PP analysis

-Subject’s care transferred to different physician;
- Subject withdrew consent for study medication treatment;
continued with alternative i.v. antibiotic treatment;
-Subject discontinued all i.v. treatment for current infection
against medical advice;
- Other.
Subjects who were “Not seen” (with the exception of Deaths) or who did not
have blood cultures at EOT or TOC are included in the ITT population, but are
excluded from the PP analysis population.

Secondary Efficacy Endpoint: IEAC Outcomeat EOT

A secondary efficacy endpoint is the IEAC Outcome at EOT

Success:

Subjects are classified as “Success” at EOT if they meet all of the following criteria:
Were judged “Cure” or “Improved” by the IEAC at EOT; and
Had a negative blood culture at EOT; and
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Did not receive a PENS antibiotic that could alter the therapeutic outcome at EOT (as

defined by the IEAC); and

Received at least the minimum amount of study medication as defined in the section

above on Minimum Study Treatment Regimen and Duration.
Failure:

Subjects are classified as a “Failure” at EOT if they meet any one of the following

criteria:

Were judged “Failure” or “Not seen”.by the IEAC at EOT; or
Had persisting or relapsing bacteremia (Section 9.4.3) positive blood cultures or no

Died; or
Received PENS antibiotics that influenced therapeutic outcome (as defined by the

IEAC); or
Discontinued study medication prematurely.

blood culture.at EOT; or

o Inthe ITT analysis:

Subjects who discontinue study medication prematurely for any
reason are defined as “Failures”.

o In the PP analysis:

Subjects who discontinue study medication prematurely due to the
following reasons are defined as “Failures™:

- Adverse Event;

- Microbiologic Failure;

- Clinical Response unsatisfactory.

Subjects who discontinue study medication prematurely due to the
following reasons are defined as “Non-evaluable” and will be
excluded from the PP analysis:

- Subject’s care transferred to different physician;

- Subject withdrew consent for study medication treatment;
continued with alternative i.v. antibiotic treatment;

- Subject discontinued all i.v. treatment for current infection
against medical advice;

- Other.

Subjects who were “Not seen” (with the exception of Deaths) or who did not have
blood cultures at EOT are included in the ITT population, but are excluded from
the PP analysis population.

I nvestigator’s Assessment of Clinical Response

At End-of-Therapy, Test-of-Cure, and Post-Study Evaluations, the Investigator will
determine the subject’s clinical response using the following categories:

Cure: Resolution of clinically significant signs and symptoms associated with
admission infection (ie, return to pre-infection Baseline). No further antibiotic
therapy required for the primary infection under study.

I mprovement: Partial resolution of clinical signs or symptoms of infection such
that no further antibiotic therapy is required for the primary infection under study.
Failure: Inadequate clinical response to therapy — additional antibiotic therapy
required for primary infection under study.
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e Not seen: Subject was not available to be examined and assessed.

Microbiologic Endpoints

Microbiologic responses will be ascertained from information collected on CRFs and
from data provided by the Central Microbiology Laboratory. This information will be
evaluated as described below. Determination of microbiologic outcomes by pathogen will
be made before the study blind is broken. Microbiologic outcome by subject is evaluated
by the sponsor as part of the IEAC Outcome.

Standardization of Organism I dentification

The Local Microbiology Laboratories will culture specimens and will send isolates to the
Central Microbiology Laboratory for re-identification and for susceptibility testing. The
Sponsor will review a list of all unique isolates reported by both the Local and Central
Microbiology Laboratories and will assign an organism code and an organism name to
each using a standard vocabulary. Based on testing at the Central Microbiology
Laboratories, isolates will further be categorized, where appropriate, based on
vancomycin (ie VRE) and methicillin (ie MRSA) susceptibilities using the currently
accepted interpretative criteria (National Committee for Clinical Laboratory Standards,
M100-S13 document, January 2003). These isolates will have their organism code and
standard name modified to indicate the appropriate susceptibility categorization (ie
MRSA, VRE). The susceptibility results of the Local Microbiology Laboratories will be
listed, but will not be used for study analyses.

Isolates will be considered to represent the “same bacterial strain” if they are the same
genus, species, susceptibility type (ie MRSA or VRE), and molecular strain type.
Molecular strain typing will be performed at the discretion of the Sponsor.

(Medical Officer Comments: The IEAC made the final determination about whether a
subject had a polymicrobial infection. Despite the guidelines above, the IEAC did not
consider subjects infected concurrently with MSSA and MRSA to have polymicrobial
infections. This is noteworthy, because patients with a polymicrobial bacteremia at
Baseline, as determined by the IEAC, were to be excluded from the PP population.)

Baseline I nfecting Pathogen

A Gram-positive pathogen reported by either the Local or Central Microbiology
Laboratories cultured from a valid source for bacteremia or IE within the two days prior
to and including the first day of study drug administration (Day -2 through Day 1).
Non-pathogen:

a non-Gram-positive isolate; or

a Gram-positive isolate

not considered to be pathogenic;

not associated with emergence or worsening of clinical signs and symptoms; and
not requiring antimicrobial therapy.

Negative Baseline Culture:
Subjects who do not have a Baseline Infecting Pathogen identified subsequent to
enrollment will be assigned an organism code and organism name that reflect the
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category “Negative Baseline Culture”. Enrollment into the study is dependent upon a
diagnosis of S. aureus bacteremia. Therefore, there is no requirement that all subjects
have a confirmed Baseline Infecting Pathogen identified prior to study enrollment.

| solates cultured from Study Day 2 through the Test-of-Cure (TOC) visit, inclusive
The Sponsor will classify all reported isolates cultured from Study Day 2 through the
TOC visit, inclusive, into one of the following three categories:

Persisting Pathogen:
A Gram-positive pathogen that
e represents the same bacterial strain as a Baseline Infecting Pathogen;
e s cultured from an appropriate specimen obtained any time while on-therapy
(Study Day 2) through to and including the TOC visit; and
e s reported by either the Local or the Central Microbiology Laboratories.
Superinfecting Pathogen:
A Gram-positive pathogen other than a Baseline Infecting Pathogen that
e s cultured from any site on Study Day 6 through to and including the TOC visit;
e isassociated with emergence or worsening of clinical signs and symptoms;
e requires antimicrobial treatment; and
e s reported by either the Local or the Central Microbiology Laboratories.
Non-pathogen:
e anon-Gram-positive isolate; or
e a Gram-positive isolate
o not considered to be pathogenic;
o not associated with emergence or worsening of clinical signs and
symptoms; and
o not requiring antimicrobial therapy.
Not Classified:
A Gram-positive pathogen other than a Baseline Infecting Pathogen that
e is cultured from any site on Study Day 2 through to and including Study Day 5;
e is associated with emergence or worsening of clinical signs and symptoms;
e requires antimicrobial treatment; and
o s reported by either the Local or the Central Microbiology Laboratories.

| solates cultured after the Test-of-Cure (TOC) visit through to and including the
Post-
Study (PS) visit
The Sponsor will classify all reported isolates after the TOC visit through to and
including the PS visit into one of the following three categories:
Relapsing Pathogen:
A Gram-positive pathogen that
e represents the same bacterial strain as a Baseline Infecting Pathogen;
e s cultured from an appropriate specimen after the TOC visit through to and
including the PS visit; and
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e s reported by either the Local or the Central Microbiology Laboratories.
Superinfecting Pathogen:
A Gram-positive pathogen other than a Baseline Infecting Pathogen that
e is cultured from any site after the TOC visit through to and including the PS visit;
e is associated with emergence or worsening of clinical signs and symptoms;
e requires antimicrobial treatment; and
e s reported by either the Local or the Central Microbiology Laboratories.
Non-pathogen:
a non-Gram-positive isolate; or
a Gram-positive isolate
not considered to be pathogenic;
not associated with emergence or worsening of clinical signs and symptoms; and
e not requiring antimicrobial therapy.

Pathogen-L evel Microbiologic Response at the TOC Visit

For subjects with one or more Baseline Infecting Pathogens, the Sponsor will assign each
Baseline Infecting Pathogen to a microbiologic response category according to the
criteria

below. The criteria are hierarchical and mutually exclusive.

e Documented Persistent: The Baseline Infecting Pathogen was present at the
TOC visit as determined by an isolate classified as “Persisting Pathogen”.

e Presumed Persistent: The Baseline Infecting Pathogen was presumed present at
the TOC visit as determined by the lack of a negative culture result.

e Documented Eradicated: The Baseline Infecting Pathogen was absent at the
TOC visit as determined by a negative culture result from an appropriate
specimen.

¢ No Basdline Pathogen: Subjects who do not have any Baseline Infecting
Pathogen
identified will be assigned to this category for purposes of display and analyses.

Patients with S. aureus IE have substantial risk for serious complications, including
relapsing infection and death. Patients with S. aureus bacteremia without IE are also at
risk,

particularly if the bacteremia is sustained or high grade, i.e., documented to extend over 2
or more days or if metastatic foci of infection are present. At the initial presentation, it is
typically difficult to determine the nature of the bacteremia on clinical grounds.
Therefore, this study enrolled patients in whom S. aureus bacteremia had been
documented, but additional evaluation was pending to determine the presence of IE and
the severity of the bacteremia. The Investigator was to evaluate the patient daily for any
evidence of metastatic sites of infection. If metastatic sites of infection were suspected,
the Investigator was to perform appropriate investigations such as computed tomography
(CT) scans, magnetic resonance images (MRI), and/or bone scans. Final diagnostic
categories and treatment regimens were to be based
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(Medical Officer Comments: There was no specific requirement for investigators to
perform systematic diagnostic evaluations and imaging tests on all study subjects for
evidence of metastatic infections. The workup for metastatic sites of infection was left to
the individual investigator’s discretion and clinical suspicion, any metatstatic foci
subsequently identified on imaging tests were to be reported as adverse events. In view of
the lack of systematic radiologic imaging of all patients, the number of metastatic
infections reported in the study are likely underestimated. Clinical follow-up is limited to
the post-study visit (80-88 days following EOT), which may not be long enough following
treatment for some occult metastatic infections to become clinically apparent. )

The study was designed to facilitate enrollment of patients early in the course of infection
while providing appropriate intensity and duration of treatment for patients with varying
severity of infection.

(Medical Officer Comments: Bacteremia and endocarditis are not part of a continuum of
the same illness, but represent distinct clinical entities with differing pathophysiologies,
varied portals of entry, different anticipated response rates, and different requirements
for adjunctive surgical interventions that can confound assessment of the treatment effect
of the study drug. Failure to fully characterize the all-comers study population prior to
randomization makes it problematic to assess if the two study drug treatments had
comparable effects.)

Inclusion Criteria

A patient was eligible for inclusion in the study if he/she met the following criteria:

1. Provided signed and dated informed consent.

2. Was >18 years of age.

3. If female of childbearing potential, was willing to practice barrier methods of birth
control (e.g., condoms or diaphragms together with spermicidal foam or gel) during
treatment and for at least 28 days after treatment with study medication.

4. Had documented S. aureus bacteremia defined as at least one positive blood culture for
S. aureus obtained within 2 calendar days prior to the first dose of study medication
(Day -2 or Day —1).

(Medical Officer Comments: As the target population in the study was defined based on a
common pathogen (S. aureus) in the baseline blood cultures, data was not collected
prospectively with regard to other variables that would portray the heterogeneity of the
patients in terms of specific baseline disease entities. The primary efficacy endpoint
provided an assessment of study drug efficacy in this all-comers population. However,
the generalizability of the all-comers efficacy data to the final diagnosis subgroups was
limited due to the absence of statistical power and adequate sample size in the final
diagnosis subgroups. In addition, the final diagnosis determinations were made using
post-randomization data, which further complicates efficacy assessment.)
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Exclusion Criteria

The following presents the exclusion criteria as outlined in the final protocol; several of

the

criteria were modified by protocol amendment .

A patient was to be excluded from the study if he/she met any of the following criteria:

1. Was anticipated to require non-study systemic antibiotics that were potentially
effective against S. aureus for another reason after the time of randomization.

2. Weighed >150 kg or <50 kg.

3. Had intravascular foreign material at the time a positive blood culture was drawn (e.g.,
intracardiac pacemaker wires, percutaneous or implanted venous catheters, vascular
grafts), unless the Investigator intended to have the material removed within 4 days

after the first dose of study medication (exception: vascular stents that had been in
place >6 months or permanent pacemaker attached via epicardial leads).

4. Had a prosthetic heart valve.

5. Had cardiac decompensation and/or valve damage such that there was a high
likelihood of requiring valve replacement surgery in the 3 days after randomization.

6. Had a moribund clinical condition (i.e., high likelihood of death during the 3 days after
randomization).

7. Had shock or hypotension (supine systolic blood pressure <80 mmHg) or oliguria
(urine output <20 mL/hour) unresponsive to fluids or pressors within 4 hours.

8. Had received an investigational drug within 30 days of study entry.

9. Had a documented history of significant allergy or intolerance to both SSPs and
vancomycin, or if known to be infected with MRSA, to vancomycin.

10. Had an infecting pathogen with confirmed reduced susceptibility to vancomycin
(MIC >4 nug/mL).

11. Had a creatinine clearance (CLcr) < 30 mL/minute (calculated using the Cockceroft-

Gault equation using actual body weight).

12. Had an alanine aminotransferase (ALT) >5 - upper limit of normal (ULN).

13. Had an aspartate aminotransferase (AST) >5 - ULN.

14. Had a total bilirubin €3.0 mg/dL.

15. Was severely lymphopenic (i.e., CD4 lymphocytes <0.200-10°/ uL).

16. Was severely neutropenic (absolute neutrophil count <0.500-10%/ uL).

17. Was anticipated to develop severe neutropenia (absolute neutrophil count
<0.500x10%/uL) during the study treatment period due to prior or planned
chemotherapy.

18. Was considered unlikely to comply with study procedures or to return for scheduled
posttreatment evaluations.

19. Was pregnant, nursing or lactating.

20. Had known osteomyelitis.

21. Had a polymicrobial blood infection.

22. Had pneumonia.

(Medical Officer Comments: Despite specific exclusions, there were several patients
enrolled who had radiographic evidence of pneumonia and five subjects had a creatinine
clearance (CLcr) < 30 mL/minute at baseline.)
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Efficacy Populations

Efficacy analyses were to be performed on the ITT and PP populations. The ITT
population included all patients who were randomized and received at least one dose of
study medication. Patients enrolled prior to Amendment 4A who were considered by the
Investigator to have a high likelihood of LIE were to be excluded from the ITT
population and all efficacy analyses. All efficacy data collected for these patients are
presented in the data listings, thus the listings of efficacy data are based on the Safety
population. Patients in the ITT population were to be analyzed according to their
randomized treatment group. The PP population includes those patients in the ITT
population with documented adherence to the protocol.

Patients in the PP population were to be analyzed according to their
randomized treatment group. The following considerations were to be made in a
hierarchical manner when determining the composition of the PP population:

1). Patients were to be excluded from the PP population if they violated
inclusion/exclusion criteria that could have had an impact on the assessment of
efficacy.

e The following criteria were to be evaluated on a per-patient basis. If it was felt
that the extent of the violation would impact the assessment of efficacy, then the
patient was to be excluded from the PP population. This evaluation was to be
performed by a manual Sponsor review of the clinical relevance of these
violations prior to unblinding of the data.

Inclusion Criteria
o .>18 years of age.
o adequate birth control for females

Exclusion Criteria
o weight >150 kg or <50 kg.
o investigational drug within 30 days.
o CLer<30 mL/min.
o ALT >5-ULN.
o AST >5-ULN.
o total bilirubin €3.0 mg/dL.
o CD4lymphocytes <0.200-103/e<L.
o absolute neutrophil count <0.500-103/e<L.
o absolute neutrophil count <0.500-103/<L anticipated due to chemotherapy.
o considered unlikely to comply.
o pregnant, nursing, or lactating.
e Patients expected to receive HMG CoA Reductase Inhibitors were not to be
excluded from the PP population.
e Patients with a polymicrobial bacteremia at Baseline, as determined by the IEAC,
were to be excluded from the PP population.
e The inclusion criterion for the blood culture window was to be determined
programmatically. All patients assigned a Baseline Infecting Pathogen of
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S. aureus
were to be considered to have met this inclusion criterion.

e Patients in violation of any of the inclusion/exclusion criteria not specifically
mentioned above were to be excluded from the PP population.

2). Patients were to be excluded from the PP population if their duration of treatment
with study drug was less than 4 days.

3). Patients not excluded from the PP population based on Items 1 and 2 above were to
be included in the PP population if, according to the Investigator, they terminated

early from study medication because of an adverse event, microbiologic failure, or
clinical response of unsatisfactory.

4). With the exception of those patients identified in Item 3 (who are included in the PP
population), the remaining patients were to be excluded from the PP population if

they satisfied any of the following criteria:

e Did not receive the correct study drug per randomization.

e Received <80% of the minimum expected total daily doses for the duration of
study drug treatment as determined by a manual Sponsor review of the data by a
non-study physician who was not otherwise involved in the conduct of the study
on a by-patient basis prior to unblinding.

¢ Did not have evaluations performed at major specified time points (Baseline,
EOT, and TOC [if required]). At Baseline, these evaluations include the
Investigator’s Entry Diagnosis and a blood culture; at EOT and TOC these
evaluations each included the Investigator’s assessment of clinical response and a
blood culture.

e Were determined to be “Non-evaluable” per the IEAC.

(Medical Officer Comments. In this non-inferiority study, permitting reassignment of
subjects who would have been excluded from the PP population if they violated
inclusion/exclusion criteria to be included in the PP population if it was felt that the
violation(s) did not have had an impact on the assessment of efficacy could make it easier

to show non-inferiority of the treatment groups and mask any true treatment efficacy
differences.)

Patients may have been withdrawn from the study and treatment with study medication
may have been terminated under the following circumstances (Investigators were to
indicate one primary reason for early termination):

e Adverse event (AE), regardless of whether the event was considered serious or
drug-related. Patients who withdrew because of an AE were to have follow-up
until the AE resolved or stabilized.

e Microbiologic failure - persistent positive cultures from blood or other site, such
that the Investigator considered the response to study medication inadequate.

e C(Clinical (symptomatic) response unsatisfactory - inadequate response to study
medication based on evaluation of clinical signs and symptoms of infection.

e Patient’s care transferred to a different physician unwilling to continue study
medication as randomized.

e Patient withdrew consent for study medication treatment.
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e Patient discontinued all i.v. treatment for current infection against medical advice.

e Other.
All patients who terminated study medication early were to have an Early Termination
evaluation performed between the last day study medication was administered and the
third post-treatment day, inclusive. These patients were also to be followed for safety
weekly through completion of alternative treatment (if applicable) or to a maximum of 12
weeks from discontinuation. Patients prematurely terminating treatment also were to have
a posttherapy safety visit 42 days after the last dose of study medication.

Prior and Concomitant Therapy

Clinically indicated non-study medications may have been administered as required
except as noted below. Patients were prohibited from receiving potentially effective non-
study anti-staphylococcal antibiotics (e.g., rifampin) during the study (i.e., from
enrollment to completion of follow-up) unless administered for study treatment failure.
With the approval of the study medical monitor, patients requiring treatment for an
intercurrent infection may have received aztreonam for Gram-negative organisms or
metronidazole for anaerobic organisms or both.

(Medical Officer Comments: The use of potentially effective non-study antibiotics (PENS)
was of critical importance in the assessment of patient outcomes at EOT and TOC by the
IEAC and the FDA. Based on the FDA review of the source documents, the IEAC was
inconsistent in re-adjudicating cases for use of PENS and did not provide a pre-specified
algorithm to describe PENS in terms of susceptibility of the baseline pathogen, duration
of PENS therapy, use of PENS to the pre-enrollment period, on-study period, and in the
time interval following completion of study drug. Many IEAC decisions regarding PENS
were subjective and were conducted on a case-by-case basis.)

Treatment Compliance

Treatment compliance was assured using quality control systems established at the
clinical study site. Measures taken to ensure compliance included recording of dose and
timing on the appropriate CRF, recording of study drug dispensing on the appropriate
drug accountability forms, and verification of the accurate accounting of study drug by
the clinical monitor at the completion of the study. In addition, the Investigator
maintained records that adequately documented that the patients were provided the doses
specified in the protocol (date, time, regimen, route and total dose) and that all study drug
provided by the Sponsor was fully reconciled. The records included dates, quantities, lot
numbers, and any unique code numbers assigned to the investigational product and/or
patients.

Efficacy and Safety M easurements Assessed and Flow Charts
In addition to daily monitoring for adverse events and concomitant medications, each
patient was to have the following evaluation visits:
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e Baseline - within 2 calendar days prior to the first infusion of study
medication (designated as Day -2 to Day 1 prior to treatment).

e Treatment period - Day 1 to the last day of therapy (designated as #L, where #
is the last study day of therapy).

e EOT - within 3 days after the last day study medication was administered for
patients who completed the minimum duration of treatment (Day 3P, where
the day after the last day of therapy is designated as Day 1P).

e TOC - 38 to 46 days after completion of study medication for all patients who
completed the minimum duration of study treatment and who were considered
to have a successful outcome at the EOT evaluation (Cured or Improved). For
patients who completed treatment but did not have a successful outcome at
EOT or discontinued treatment prematurely, an evaluation of safety was to be
performed at this visit.

e PS - 80 to 88 days after completion of study medication for all patients who
completed the minimum duration of study medication and who were
considered to have a successful outcome at the TOC (Cured or Improved). If
the patient was unable to return to the site for follow-up, a clinical assessment
may have been done via telephone contact. Patients reporting signs or
symptoms of infection were to be seen for full evaluation.

APPEARS THIS WAY
ON ORIGINAL

44



Alfred Sorbello, DO
NDA 21572, SE1-008

Table 3: (Sponsor Table 9-3) Schedule of Assessments - Patients who Completed Study

Medication

Daya

Baseline

Treatment

Follow-up

-2, -1,or
1

Daily
to
EOTh»

Weekly
to EOT

EOT

TOC
42P

PS
84P

Informed Consent

Demographics and
Medical History

Antibiotic /
Medication History

X
X
X

Investigator’s
Assessment of
Clinical Response

>

i

o

Clinical Assessment

o

Vital Signs

Xe

Xe

Xe

Xe

Xe

Xe

Physical Examination

Blood Culture

Xa

Xe

Xe

R R

S Bk

<l el kel el

Hematology.
Chemistry,
Coagulation,
Urinalysisf

>

i

CPK Monitoringh

Pregnancy Testj

PK Sampling

Chest X-ray

ECG

TEEm

SF-12v20Health
Survey

Randomization

Study Medication
Administration

Concomitant
Antibiotics/Significant
Procedures

Concomitant
Medications

X

X

X

X

X

X

X

X

X

AE Monitoring

X

X

X

X

X

X

X

X

X

X

X

a. Study days were numbered relative to the day of the first dose of study medication, which was designated Day 1. The

preceding day was Day -1, the day before that was Day —2. etc. The last day of study medication per protocol was

designated Day #L and subsequent days were designated Day 1P, Day 2P”, etc.
b. EOT = End-of-Treatment;

c. Temperature only

d. Patients were to have at least one blood culture positive for S. aureus that was obtained on Day -2 or Day -1.
e. Blood cultures were to be repeated daily until all cultures obtained within the past 48 hours had remained negative.
f. Any clinically significant abnormal laboratory value considered probably or possibly related to study medication was

to be repeated until it returned to the baseline value.

g. Laboratory tests on Day 1 were to be obtained prior to the first dose of study medication.

h. CPK was to be monitored using local laboratory: if the value exceeded 4.0 x ULN the medical monitor was to be
contacted and additional CPK evaluations were required.

i. CPK was to be obtained every other day (after Day 7) during the treatment period or a minimum of 3 days per week.
j- Pregnancy test was required only for females of childbearing potential.

k. To be obtained within 24 hours prior to the first dose of study medication
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1. To be obtained 0.5 hours before and at 4 additional time points after the end of infusion

m. TEE was to be performed by the end of Day 5.

Table 4: (Sponsor Table 9-4) Schedule of Assessments - Patient who Did Not Complete

Study Medication
Baseline Treatment Follow-up
Daily | Weekly Wkly | Safety
2,1, to to ET FU | 38P-
Daya orl 1 2 3 4 5 6 |7 | ET ETb 46P
Informed Consent X
Demographics and X
Medical History
Antibiotic / Medication
. X
History
Assessment of
.. X
Premature Termination
Clinical Assessment X X|IX]IX|X|X]|X]|X X X X
Vital Signs X X Xe | Xe Xe Xe | Xe X Xe X X X
Physical Examination X X X X X
Blood Culture Xa Xe | Xe Xe X X
Hematology,
Chennstry. X Xe X X X X X
Coagulation,
Urinalysisf
CPK Monitoringh X X X X Xi
Pregnancy Testj X X X
PK sampling Xk Xi
Chest X-ray X
ECG X X X X X
TEEm X
-12v20
SF-12v2JHealth X x X X X
Survey
Randomization X
Study Medication
Administration X[ XXX | X|X]|X X X
Concomitant
Antibiotics/Significant X[XIX]|X[X]X]|X X X X X
Procedures
Concomitant x[x|x|x|[x|x]|x| x X
Medications
AE Monitoring X1 XXX X]1X]|X X X X X
Survival Data X X

a. Study days were numbered relative to the day of the first dose of study medication, which was designated Day 1. The
preceding day was Day -1, the day before that was Day —2. etc. The last day of study medication per protocol was
designated Day #L and subsequent days were designated Day 1P, Day 2P, etc.

b. ET = Early Termination

c. Temperature only

d. Patients were to have at least one blood culture positive for S. aureus that was obtained on Day -2 or Day -1.

e. Blood cultures were to be repeated daily until all cultures obtained within the past 48 hours had remained negative.
f. Any clinically significant abnormal laboratory value considered probably or possibly related to study medication was

to

be repeated until it returned to the baseline value.
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g. Laboratory tests on Day 1 were to be obtained prior to the first dose of study medication.

h. CPK was to be monitored using local laboratory; if the value exceeded 4.0 x ULN the medical monitor was to be
contacted and additional CPK evaluations were required.

i. CPK was to be obtained every other day (after Day 7) during the treatment period or a minimum of 3 days per week.

j. Pregnancy test was required only for females of childbearing potential.

k. To be obtained within 24 hours prior to the first dose of study medication.

1. To be obtained 0.5 hours before and at 4 additional time points after the end of infusion.

m. TEE was to be performed by the end of Day 5.

All patients who terminated study medication early were to have an Early Termination
evaluation performed within 3 days after the last day study medication was administered.
Patients prematurely terminating study medication who continued on alternative
antibiotic therapy were to be followed weekly for safety through completion of their
alternative therapy, or to a maximum of 12 weeks from discontinuation. Patients who
prematurely discontinued study treatment were to return for a follow-up safety visit 42
days after discontinuation of study medication. Efficacy was to be assessed based on
evaluations of the clinical signs and symptoms of the infection and by bacteriologic
cultures conducted at the above scheduled visits. The pharmacokinetic profile was to be
determined based on blood samples obtained on Day 1 and Day 5 of the treatment period.
Safety was to be assessed by monitoring for treatment-emergent adverse events and for
use of concomitant medications and by analyzing changes in clinical laboratory data,
physical examination findings, ECGs, and vital signs.

Changesin the Conduct of the Study

The original protocol, dated 8 November 2001, was amended 4 times as detailed below.
No patients were enrolled under the original protocol or Amendment 1. Fifty-two patients
were enrolled under Amendment 2, 104 patients were enrolled under Amendment 3, 26
patients were enrolled under Amendment 3-EU, and 64 patients were enrolled under
Amendment 4A.

Amendment 1, dated 21 February 2002, changed the original protocol as follows:

e Patients with uncomplicated bacteremia were allowed to remain in the study.

e A Data Monitoring Committee was implemented to review the ongoing safety
data and efficacy data (as it related to safety) on a periodic basis.

e Pharmacoeconomic endpoints were added.

e Background information correlating the animal pharmacokinetic and
pharmacodynamic endocarditis data with the proposed human dose was added
as was background information relating to Eli Lilly’s previously conducted
endocarditis study with daptomycin.

e Minor administrative changes were made.

Amendment 2, dated 3 May 2002, included the following changes to the protocol:

e Exclusion of patients with a high likelihood of LIE at enrollment. Patients who
were enrolled and subsequently found by TEE to have left-sided involvement may
have been continued or discontinued from the study at that time based upon the
Investigator’s judgment.

e The timing for convening the DMC was changed to after the completion of every
30 patients (originally after every 50 patients).

Amendment 3 (US only, dated 24 March 2003) and Amendment 3A-EU (Europe only,
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dated 07 May 2003) made the following changes to the protocol:

e The qualifying blood culture window was extended from Day -1 to Day -2 for
bacteremia patients because of the time constraints of reporting blood culture
results.

e The microbiologic profile of daptomycin and Phase 2 and 3 Clinical Trial Safety
Experience were updated.

e The use of conventional therapy was broadened due to the lack of nafcillin use in
European countries. SSPs that could be used as comparator was to include
nafcillin, oxacillin, cloxacillin or flucloxacillin.

e Additional administrative clarifications were made to the protocol.

e Changes from Administrative Letter #1 dated 01 August 2002 were incorporated.
Specifically, exclusion criterion No. 12 was revised to incorporate the use of
actual body weight rather than ideal body weight and LIE patients were excluded
from the ITT population based upon discussion with the FDA.

e The frequency of the DMC meetings was modified to occur after the first 30 IE
patients with subsequent meetings occurring after every 50 IE patients.

e Changes from Administrative Letter #2 dated 31 October 2002 were incorporated.
Specifically, this allowed for the patient’s legally authorized representative to
provide asigned informed consent for the patient; clarified the expectations for
discharge to outpatient antibiotic therapy; modified the stability of daptomycin
based upon recent data that indicated reconstituted daptomycin product is stable
longer than previously stated;incorporated minor clarifications to study drug
receipt, accountability and dose adjustments; and clarified the susceptibility
testing, shipment and storage of isolates.

Amendment 4A, dated 1 April 2004, made the following changes to the protocol:

e Allowed for enrollment of patients with LIE in order to expand the patient
population for enrollment of sufficient numbers of patients.

e The definition of catheter-associated bacteremia was deleted from the protocol.

(Medical Officer Notes: There were considerable changes in the statistical analysis plan
for the study over the course of the amendments that are not described in this report.
Please refer to the report of Dr. Scott Komo, Statistical Reviewer, for further details.)

Disposition of Patients
A total of 246 patients were randomized into the study. Ten of these patients, including 4
randomized to receive daptomycin and 6 randomized to receive the comparator agent,
were
not dosed. Thus, a total of 236 of the 246 randomized patients received at least one dose
of study drug, including 120 who received daptomycin and 116 who received the
comparator agent. These 236 patients, who were treated at 44 study sites in the US (38)
and Europe (6), comprise the Safety Population. Among the 116 comparator patients in
the Safety population, 53 received only vancomycin and 63 received SSP with or without
initial vancomycin therapy of 83 days duration, with the exception of 4 patients who
received a longer duration of vancomycin therapy. These 4 patients included Patients
@@ and @@ who received 5, 4 and 8 days of vancomycin prior to
switching to nafcillin. All 3 of these patients had MSSA isolated at baseline. The fourth
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patient, Patient ®® received 9 days of nafcillin prior to switching to vancomyecin,
which the patient received through Day 35; MRSA was isolated at baseline in this patient
but was not recognized until Day 9. The 63 patients who received SSP with or without
initial therapy with vancomycin are reported as the ‘SSP treatment group’ in all in text
tables.

Table 5: Sponsor Table of Subject Disposition:
Patient Disposition

Daptomycin Comparator Total
Disposition n (%) n (%) n (%)
Randomized 124 122 246
Randomized but not treated 4 6 10
Safety population 120 116 236
Completed therapy 80 (66.7%) 78 (67.2%) 158
(66.9%)
Prematurely discontinued therapy 40 (33.3%) 38 (32.8%) 78 (33.1%)
Reason for discontinuation of study treatmenta
Adverse event 20 (16.7%) 21 (18.1%) 41 (17.4%)
Microbiologic failure 9 (7.5%) 3 (2.6%) 12 (5.1%)
Withdrew consent 1 (<1%) 2 (1.7%) 3(1.3%)
Discontinued therapy against medical advice 1 (<1%) 2 (1.7%) 3(1.3%)
Unsatisfactory clinical response 1 (<1%) 1 (<1%) 2 (<1%)
Care transferred to another physician 1 (<1%) 1 (<1%) 2 (<1%)
Other 7 (5.8%) 8 (6.9%) 15 (6.4%)
Completed therapy and study 54 (45.0%) 50 (43.1%) 104
(44.1%)
Completed therapy, prematurely discontinued study 26 (21.7%) 28 (24.1%) 54 (22.9%)
Reason for discontinuation of studyb
Lost to follow-up 7 (5.8%) 9 (7.8%) 16 (6.8%)
Adverse event 6 (5.0%) 54.3%) 11 (4.7%)
Withdrew consent 1 (<1%) 0 1 (<1%)
Other 12 (10.0%) 14 (12.1%) 26 (11.0%)

Note: percents are based on the number of patients in the Safety population.
a Primary reason for discontinuation from treatment as reported by the Investigators; only one reason could be given.
b Primary reason for premature discontinuation for patients who completed therapy.

Based on the table above, approximately 44% of all study subjects both completed
therapy and completed study participation, whereas 33% discontinued therapy
prematurely. Adverse events and microbiologic failures were the most frequently cited
reasons for discontinuation of study drug.
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Table 6: Sponsor Table of Protocol Deviations

Table 10-2: Major and Minor Protocol Violations (Safety Population)
Daptomycin ~ Compar ator Total
(N=120) (N=116) (N=236)
Violation n (%) n (%) n (%)
At least one violation 19 (15.8%) 35 (30.2%) 54 (22.9%)
At least one major violationa 18 (15.0%) 27 (23.3%) 45 (19.1%)
Did not have evaluations at major time point(s) 7 (5.8%) 6 (5.2%) 13 (5.5%)
Polymicrobial blood infection (Exclusion 23)b 6 (5.0%) 4 (3.4%) 10 (4.2%)
Intravascular foreign material not intended to be 3 (2.5%) 6 (5.2%) 9 (3.8%)
removed within 4 days of 1st dose (Exclusion 3)
Not adherent to study drug 0 8 (6.9%) 8 (3.4%)
Blood culture negative for S. aureus (Inclusion 3) 1 (<1%) 1 (<1%) 2 (<1%)
Known osteomyelitis (Exclusion 22) 1 (<1%) 1 (<1%) 2 (<1%)
Pneumonia at baseline (Exclusion 24) 1 (<1%) 1 (<1%) 2 (<1%)
Anticipated to require non-study antibiotics 1 (<1%) 0 1 (<1%)
(Exclusion 1)
High likelihood of LIE (prior to Amendment 4A) 0 1 (<1%) 1 (<1%)
(Exclusion 21)
Creatinine clearance <30 mL/min (Exclusion 12)c 0 1 (<1%) 1 (<1%)
At least one minor violationa 2 (1.7%) 8 (6.9%) 10 (4.2%)
Expected to receive HMGCoA reductase inhibitor 1 (<1%) 3 (2.6%) 4 (1.7%)
(Exclusion 9)
Creatinine clearance <30 mL/min (Exclusion 12)c 1 (<1%) 2 (1.7%) 3 (1.3%)
Total bilirubin >3 mg/dL (Exclusion 15) 0 3 (2.6%) 3(1.3%)
a More than one violation could have occurred per patient.
b As reported by the IEAC
c The patient with a major violation (Patient ®)®) had a creatinine of 210 pmol/L and a calculated CLcr of
23.0 mL/min; patients with minor violations had CLcr of 27.0 (Patient (®)® 773 (Patient ®)® and 29.7
mL/min (Patient ®) ) These data were based on site-reported creatinine clearance values (see

Based on the table above, more comparator-treated patients had at least one violation and
at least one major violation compared to daptomycin-treated patients. There was one
subject with high likelihood of left IE who was enrolled in the comparator-treatment
group prior to amendment 4A. Eight comparator-treated subjects were non-adherent to
study drug compared to none in the daptomycin group.
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6.1.4 Efficacy Findings

Baseline Demoqgr aphics of the Overall Study Population for Study DAP-1 E-01-02:

The baseline characteristics of the study population are summarized in the following table:

Table 7: FDA MO summary of subject demographics for Study DAP-IE-01-02

Daptomycin Combined Vancomycin SSP+/-Vanco
Compar ator
N=120 N=116 N=53 N=63
Age
Median 50 56 53 58
Mean +sd 52.6 £17.55 56.47 £15.6 54.9 £15.96 57.76 +15.24
<65 years 90 78 37 41
>65 — 74 years 11 22 11 11
>75 years 19 15 5 10
Gender
Male 70 (58.3) 72 (62.1) 31 (58.5) 41 (65.1)
Female 50 (41.7) 44 (37.9) 22 (41.5) 22 (34.9)
. Race
De‘:‘g‘;’;gﬁics Caucasian 75 (62.5) 82 (70.7) 35 47
Black 32 (26.6) 23 (19.8) 12 11
Hispanic 8 (6.7) 5(4.3) 2 3
Asian 1(0.8) 2(1.7) 0 2
Other 4(3.3) 4(3.4) 4 0
Diabetes Mellitus 44 (36.7) 42 (36.2) 21 21
Prior Endocarditis 7 (5.8) 6(5.2) 3 3
Shock 1(0.8) 0 (0) 0 0
SIRS 89 (74) 87 (75.6) 39 48
HIV (+) 8 (6.7) 1(0.9) 0 1
IVDA 25 (20.8) 25 (21.7) 11 14
ITT (n=235) 120 (100) 115 (99.1) 53 (100) 62 (98.4)
. PP (n=139) 79 (65.8) 60 (51.7) 22 (41.5) 38 (60.3)
Study Populations =g B pulation® 120 (100) 116 (100) 53 (100) 63 (100)
Non-evaluable by IEAC 9(7.5) 14 (12) 8 (15) 6 (9.5)
MSSA 74 (61.7) 71 (61.2) 10 61
Baseline Pathogen MRSA 45 (37.5) 44 (37.9) 43 1
No BLP 1(0.8) 1(0.9) 0 1
Definite I[E 17 (14) 20 (17) 7 (13) 13 (21)
I[EAC Entry Dx Possible IE 73 (61) 72 (62) 37 (70) 35 (55)
Not [E 30 (25) 24 (21) 9(17) 15 (24)
Uncomp Bacteremia 32 (26.7) 29 (25) 15 (28.3) 14 (22.2)
. Uncomp RIE 6 (5.0 4(3.4) 0 (0) 4(6.4)
' EA%w)a' DX e 1B 9(7.5) 10 (8.6) 4(7.6) 6(9.5)
Comp Bacteremia 60 (50) 61 (52.6) 28 (52.8) 33 (52.4)
Comp RIE 13 (10.8) 12 (10.3) 6(11.3) 6 (9.5)
Deaths 18 (15) 19 (16)
D/C due to an Adverse 17 (14) 15 (13)
Event
Patient Disposition | Lost to follow-up 9(7.5) 10 (8.6)
Withdrew consent 2(1.7) 3(2.3)
Transferred Care 1 0
Other 13 (11) 17 (15)

10 subjects were not treated and were not included in the safety population.
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As depicted in the table above, both treatment groups had more men than women, more
Caucasians than non-Caucasian subjects, and similar percentages of intravenous drug
users (IVDU), diabetics, and subjects with previous endocarditis. Of note, there were
more HIV-seropositive subjects and fewer subjects older than age 65 in the daptomycin
group. Approximately 75% of the subjects in both groups had systemic inflammatory
response syndrome (SIRS), but only one patient had frank shock.

The overall intent-to-treat (ITT) population consisted of 235 subjects, including 120 in
the daptomycin group and 115 in the comparator group. The per-protocol (PP) population
was considerably smaller in size and disparate by subgroup, as there were 79 patients in
the daptomycin group and 60 patients in the comparator group. Methicillin-susceptible S.
aureus was the predominant pathogen in both groups accounting for 61% of the infected
subjects compared to methicillin-resistant S. aureus (MRSA). In terms of entry diagnosis
based on modified Duke criteria, approximately 75% of both groups had definite or
possible endocarditis. Complicated bacteremia was the largest clinical subgroup final
diagnosis accounting for 50% of the subjects in both treatment groups. Subjects with
infective endocarditis due to S. aureus accounted for almost 22% of both groups.

In addition to the data depicted in the table, 30 study subjects had only one positive blood
culture for S. aureus (16 in the daptomycin group and 14 in the comparator group), and
202 patients had two or more positive blood cultures (103 in the daptomycin group and
99 in the comparator group).

|EAC Entry Diagnosis and modified Duke Criteriafor |E:

The use of the modified Duke criteria by the IEAC to classify study subjects at study
entry for their likelihood of having IE uses post-randomization data (central
echocardiography) and overestimates the true number of subjects with IE in the study
population. The table below illustrates the incomplete correspondence between the IEAC
Entry Diagnosis (based on modified Duke criteria) and the IEAC Final Diagnosis (based
on the IEAC’s retrospective assessment of all study data):

Table 8: FDA analysis of Correspondence between IEAC Entry and IEAC Final
Diagnosis Subgroups

IEAC Entry Diagnosis Daptomycin (n=120) Comparator (n=115)
Subgroups Bacteremias* [E** Bacteremias™ [E**
Definite IE (n=37) 0 17 0 20
Possible IE (n=144) 63 10 66 5
Not IE (n=54) 29 1 24 0
Totals 92 28 90 25

*includes complicated and uncomplicated bacteremia;
**includes complicated RIE, uncomplicated RIE, left IE

Of note, 63/73 (86.3%) of the patients classified as “Possible IE” in the daptomycin
group had an IEAC Final Diagnosis of Bacteremia (complicated or uncomplicated), and
66/71 (92.9%) of the patients classified as “Possible IE” in the comparator group had an
IEAC Final Diagnosis of Bacteremia. The substantial overestimate of the number of
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subjects with infective endocarditis reflects the poor specificity of the modified Duke
criteria and the lack of anatomical correlation between using this methodology to assess
likelihood of IE and the true underlying disease process for study patients. It is evident
that using the modified Duke criteria at study entry does not permit the all-comers
population to be characterized in terms of critical predisposing factors and patient
attributes that could lead to the onset of S. aureus bacteremia (such as portals of entry)
nor does it reflect differences in pathophysiology between primary bacteremias,
secondary bacteremias, and IE and their inherent differences in prognosis.

Strict application of the modified Duke criteria revealed some subjects who were
misclassified by the IEAC. The cross-tabulation of IEAC entry diagnosis subgroups and

IE according to the modified Duke criteria are summarized in the following two tables:

Table 9: Comparator-Treated Subjects with IEAC Final Diagnosis of IE

IE according to modified Duke Criteria
Possible IE Definite IE
IEAC Entry Diagnosis I,1%* 1,2 1,3 2,1 2,2 2,3
Definite IE 0 1 4 2 7 4
Possible IE 2 1 1 1 0 0
*The number pairs provide the number of major, minor Duke criteria that are applicable for the diagnosis

category

Misclassified subjects in the Comparator group: Two subjects with findings compatible
with definite IE by modified Duke criteria were miscategorized as possible IE, and one
subject with findings compatible with possible IE was miscategorized as definite IE.

Table 10: Daptomycin-Treated Subjects with IEAC Final Diagnosis of IE

IE according to modified Duke Criteria
Not IE Possible IE Definite IE
IEAC Entry Diagnosis 1,0* 0,3 1,1 1,2 1,3 1,4 2,1 2,2 2,3 ,
Definite IE 1 0 1 0 4 1 4 2 3 1
Possible IE 0 2 1 7 0 0 0 0 0 0
Not [E 1 0 0 0 0 0 0 0 0 0
*The number pairs provide the number of major, minor Duke criteria that are applicable for the diagnosis

category

Misclassified subjects in the Daptomycin group: One subject with findings compatible
with not IE by modified Duke criteria was miscategorized as definite IE, and one subject
with findings compatible with possible IE was miscategorized as definite IE

Portals of Entry

According to the Sponsor’s data, 73.3% of the daptomycin-treated and 74.8% of the
comparator-treated patients had an infection within 30 days of onset of S. aureus
bacteremia; additionally, 40.8% of the daptomycin-treated patients and 31.3% of the
comparator-treated patients had undergone surgery within 30 days of onset of S. aureus
bacteremia. However, despite the striking frequency of infections and surgeries prior to
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the onset of bacteremia in a considerable number of study subjects, discrete data relevant
to potential portals of entry was not collected prospectively as part of the study design.
Patients with bacteremias that develop secondary to an identifiable portal of entry
frequently need adjunctive treatment (such as incision and drainage procedures, surgical
debridement, etc.) which can confound assessment of the treatment effect of the study
drug. Primary staphylococcal bacteremias, in contrast, have no identifiable source; hence,
treatment relies much more substantially on the efficacy of the study drug for successful
eradication.

The FDA conducted a post-hoc review of all the case report forms and patient profiles in
order to compile data relevant to potential portals of entry. The following figure contrasts
the relative homogeneity of the all-comers study population as assessed based on IEAC
Entry Diagnosis subgroups using the modified Duke criteria compared to the underlying
heterogeneity of the same population that is evident when characterized by potential
portals of entry. Of note, approximately 25% of the patients with staphylococcal
bacteremias in the study had a probable skin/soft tissue portal of entry and 17% were
likely catheter-related. In the remaining 46% of subjects, either no portal of entry was
identified or there was insufficient information to determine the existence of a portal of
entry.

Figure 1: IEAC Entry Diagnosis versus Possible Portals of Entry

IEAC Entry Diagnosis Subgroups FDA Post-hoc Analysis of Portals of Entry
Definite Other
IE 10%
Not IE 16%

23%

Catheter

17% 8 No portal

B unknown
. 46%

\

el Skin/Soft -
oslél e Tissue Multiple
25% 1%

In summary, the study population was quite heterogeneous at enrollment. Sufficient data
was not compiled prospectively to completely characterize the study subjects, although
careful characterization was clearly warranted. Patients with bacteremias of varied sites
of origin were pooled in the all-comers population, such that it was not possible to
understand the underlying heterogeneity and its impact on outcome. As some subgroups
of the overall population would have secondary bacteremias with inherently favorable
prognoses, enhanced efforts by the Sponsor to completely characterize the study
population would have provided better clarification of the overall clinical experience in
the study and would have improved our understanding of the results of the primary and
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clinical subgroup analyses.

Inclusion and Exclusion Criteria pertinent to the efficacy analysis:

As described in the previous section of this report on Efficacy Populations, the sponsor
intended to make a blinded assessment of the extent of inclusion/exclusion criteria
violations on a per-subject basis to assess if the violation could impact assessment of drug
efficacy. If it was felt that the extent of the violation could impact the assessment of
efficacy, then the subject would be excluded from the PP population. However, if the
extent of the violation did not impact on efficacy assessment, the subject could be
included in the PP population even though such violation(s) would have disqualified the
subject under the original criteria. By modifying the original exclusion criteria post-
randomization in this manner so that subjects that would have been excluded from the PP
population could later be included in the PP, there is the risk of minimizing any
differences between the treatment groups and making the two study groups appear non-
inferior.

In Sections 5.3.1 and 6.10.1.8 of the final statistical analysis plan (SAP), the Sponsor
clarified that subjects enrolled prior to Amendment 4a who were considered by the
Investigator to have a high likelihood of LIE will be excluded from the ITT and PP
populations and all efficacy analyses. There was one subject in the comparator arm with
Left IE and no subjects in the daptomycin group who were enrolled prior to Amendment
4a and were subsequently excluded form the ITT and PP populations.

Analysis Windows (according to the Final Statistical Analysis Plan):
The strictest data analysis windows were defined as follows:
e Baseline: Day -02 to 1
e EOT: LDD-2 to Day 03P
e TOC: 38 P to 46P
e Post-study: 80P to 88P
However, it is noteworthy that the analysis windows could be extended as follows within
the provisions of the SAP:
e Baseline: Day -05 to Day 1
EOT: either LDD to 03P or 04P to 29P
TOC: 04P or EOT+1 to 60P
Post-study: 61P to 88P or 89P to last culture.

The implications of using the broader windows are that more subject data is included
from time points that are outliers from the strict data analysis windows (i.e., subjects who
missed study visits within the strict analysis windows would be included in the broader
defined windows). The result of this approach is that there is significant overlap between
the analysis windows of EOT, TOC, and Post-study, which blurs the distinctions between
them in terms of assessing endpoint outcome data.

Based on the FDA review of the random sample of 118 case reports, only 50% of

subjects had a post-study visit due to deaths, withdrawals, and lost-to-followup. Thus,
conclusions about long-term study drug efficacy (to Day 88P) and inferences regarding
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the frequency of relapses and metastatic complications of S. aureus bacteremia are

limited.

Efficacy Data: All-comers Study Population

The following table summarizes the Sponsor’s data for the all-comers population:
Table 11: Summary of Sponsor’s Efficacy Data for All-comers Population (ITT and PP)

Daptomycin |Comparator Difference in success
(N,%) (N,%) rates (95% CI)
Intent to Treat (ITT)
Total 120 115
Success 53 (44.2) 48 (41.7) 2.4% (-10.2, 15.1)
Failure 58 (48.3) 53 (46.1)
Non-evaluable |9 (7.5) 14 (12.2)
Per Protocol (PP)
Total 79 {60
Success 43 (54.4) 32 (53.3) 1.1% (-15.6, 17.8)
Failure 36 (45.6) 28 (46.7)

The results of study DAP-IE-01-02 satisfied the primary endpoint of non-inferiority in
the all-comers ITT population having at least one positive blood culture for S. aureus
based on the IEAC outcome at TOC.
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Table 12: Summary of Sponsor’s Efficacy Data for All-comers Population (ITT)
stratified by IEAC Final Diagnosis Subgroups

Intent to Treat (ITT) n | Daptomycin Comparator glsfof/o(lé-l?
Total Bacteremia 182 | 44/92 (47.8%) | 39/90 (43.3%) | -4.5
(-19.0, 10.0)
Complicated bacteremia 121 | 26/60 (43%) 23/61 (37.7%) | 5.6%
(-11.8,23.1)
Uncomplicated bacteremia 61 | 18/32 (56.3%) 16/29 (55.2%) | 1.1%
(-23.9, 26.0)
Total IE 53 | 9/28 (32.1%) 9/25 (36%) -3.9
(-29.4,21.7)
Complicated RIE 25 | 5/13 (38.5%) 6/12 (50%) -11.5%
(-50.3,27.2)
Uncomplicated RIE 10 | 3/6 (50%) 1/4 (25%) 25.0%
(-33.3, 83.3)
Left IE 18 | 1/9 (11%) 2/9 (22%) -11.1%
(-45.2,22.9)
Total Bacteremia and IE 235 | 53/120 (44.2%) | 48/115 2.4%
(41.7%) (-10.2, 15.1)

The results of study DAP-IE-01-02 satisfied the primary endpoint of non-inferiority in
the all-comers ITT population having at least one positive blood culture for S. aureus
based on the IEAC outcome at TOC. However, it is noteworthy that the study was
statistically powered for the all-comers analysis, but was of insufficient power to make
any statistically meaningful inferences with respect to the final diagnosis subgroups
(particularly endocarditis). The delta for the difference in success rates between the
treatment groups of 20% is based on the all-comers experience and cannot not be applied
uniformly to the final diagnosis subgroups as well. In the subjects with left IE, the
extremely low success rates in both treatment groups with the comparator group having
the higher efficacy rate of only 22% raises concerns that the study is unable to distinguish
between active and inactive treatments (assay sensitivity) for this entity.

The predominant study subgroup involved subjects with S. aureus bacteremia, which
constituted approximately 77% of the total population, whereas subjects with IE
constituted approximately 23% of the study experience. Despite comparability with
respect to outcomes in the all-comers population, the point estimates in all IEAC Final
Diagnosis subgroups of complicated and uncomplicated bacteremia and endocarditis
were low compared to the anticipated efficacy rates. The reasons for the low overall
efficacy rates are uncertain, but may be related to idiosyncrasies in the design and
conduct of the study, the method for selection of study subjects, and the inherent
variability among the study investigators in terms of aggressive diagnostic evaluation,
adjunctive interventions, and follow-up care. In addition, the final diagnosis subgroups
are defined only at end of study using post-randomization data rather than being
delineated at study entry and thereby assuring that the mix of subgroup cases within any
one treatment arm was unbalanced and potentially confounded the study results.
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Table 13: Summary of Sponsor’s Efficacy Data for All-comers Population (ITT)
stratified by Baseline Pathogen and IEAC Final Diagnosis Subgroups

ITT n Daptomycin (n = 120) Comparator (n = 115)
Total MSSA MRSA Total MSSA MRSA

Comp RIE 25 | 5/13 (38.5%) 1/5 (20%) 4/8 (50%) 6/12 (50%) 3/5 (60%) 3/7 (43%)
Uncomp RIE 10 | 3/6 (50%) 3/6 (50%) 0 (0%) 1/4 (25%) 1 /4 (25%) 0 (0%)

Composite RIE 35 8/19 (42%) 4/11 (36%) 4/8 (50%) 7/16 (43.8%) 4/9 (44%) 3/7 (43%)
LIE 18 | 1/9 (11%) 1 /4 (25%) 0/5 (0%) 2/9 (22%) 2/5 (40%) 0/4 (0%)
Comp bacteremia 121 | 26/60 (43%) 16/38 (42%) | 10/22 (45%) | 23/61 (37.7%) 17/39 (44%) 6/22 (27%)
Uncomp bacteremia 61 | 18/32(56.3%) 12/21 (57%) | 6/10 (60%) 16/29 (55.2%) 11/17 (65%) 5/11 (45%)
Total 235 | 53/120 (44.2%)* | 33/74 (45%) | 20/45 (44%) | 48/115 (41.7%)* | 34/70 (48.6%) | 14/44 (32%)

* one subject has no baseline pathogen

In terms of baseline pathogen, the two treatment groups had comparable efficacy against
MSSA in the all-comers population with a trend of increased efficacy for daptomycin

compared to the comparator for MRSA infections. However, due to the small sample size

of MRSA infections in each of the IEAC Final Diagnosis subgroups, no statistically

meaningful inferences could be made.

Table 14: Summary of Sponsor’s Efficacy Data for All-comers Population (PP) stratified

by IEAC Final Diagnosis Subgroups

Per Protocol (PP) n | Daptomycin Comparator glsfof/(flé-lgi)
Total Bacteremia 106 | 36/60 (60%) 26/46 (57%) 3.5%
(-15.5,22.4)
Complicated bacteremia 68 | 19/39 (49%) 14/29 (48%) 0.4%
(-23.6, 24.5)
Uncomplicated bacteremia 38 | 17/21 (81%) 12/17 (71%) 10.4%
(-17.0, 37.8)
Total IE 33 | 7/19 (37%) 6/14 (43%) -6.0%
(-39.8, 27.8)
Complicated RIE 16 | 5/10 (50%) 4/6 (67%) -16.7%
(-65.5,32.2)
Uncomplicated RIE 4 | 1/2(50%) 0/2 (0%) 50.0%
(-19.3, 119.3)
Composite RIE 20 6/12 (50%) 4/8 (50%) 0%
(-44.7, 44.7)
Left IE 13 | 1/7 (14%) 2/6 (33%) -19.0%
(-64.8, 26.7)
Overall Total 139 | 43/79 (54%) 32/60 (53%) 1.1%
(-15.6,17.8)

The study was not powered for a per-protocol analysis as originally designed. However,
the (ADD 95% CI to the TABLE) results of DAP-IE-01-02 in the PP population analysis

were consistent with the ITT analysis in satisfying the primary endpoint of non-inferiority
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in the all-comers PP population (ADD 95% CI to the TABLE) having at least one
positive blood culture for S. aureus based on the IEAC outcome at TOC. The size of the
PP population overall is considerably smaller than the ITT population. With respect to the
treatment groups, the PP subpopulation is 52% of the ITT population for the comparator
arm and is 65.8% of the ITT for the daptomycin arm. Due to the small sample size and
inadequate power, no statistically meaningful inferences could be made with respect to
the final diagnosis subgroups.

Table 15: Summary of Sponsor’s Efficacy Data for All-comers Population (PP) stratified
by Baseline Pathogen and IEAC Final Diagnosis Subgroups

Daptomycin (n = 79)

Comparator (n = 60)

PP " Toral MSSA MRSA Total MSSA MRSA

Comp RIE 16 | 5/10 (50%) 1/4 (25%) 4/6 (67%) 4/6 (67%) 2/3 (67%) 2/3 (67%)
Uncomp RIE 4 [ 1/2(50%) 1/2 (50%) 0 (0%) 0/2 (0%) 0/2 (0%) 0 (0%)

Composite RIE 20 6/12 (50%) 2/6 (33%) 4/6 (67%) 4/8 (50%) 2/5 (40%) 2/3 (67%)
LIE 13 | 1/7 (14%) 1/2 (50%) 0/5 (0%) 2/6 (33%) 2/3 (67%) 0/3 (0%)
Comp bacteremia 68 | 19/39 (49%) 1124 (46%) | 8/15 (53%) | 14/29 (48%) 1223 (52%) | 2/6 (33%)
Uncomp bacteremia | 38 | 17/21 (81%) 11/13 (85%) | 6/8 (75%) 12/17 (71%) 8/11 (73%) 4/6 (67%)
Total 139 | 43/79 (54%) 25/45 (55.5%) | 18/34 (53%) | 32/60 (53%) 24/42 (57%) | 8/18 (44%)

As was observed in the ITT analysis of efficacy with respect to baseline pathogen, the
two treatment groups had comparable efficacy against MSSA in the all-comers
population with a trend of increased efficacy for daptomycin compared to the comparator
for MRSA infections. However, due to the small sample size of MRSA infections in each
of the IEAC Final Diagnosis subgroups, no statistically meaningful inferences could be
made.

Table 16: Comparative Success Rates for IEAC Outcome at EOT and Investigator

Outcome at EOT (ITT)
IEAC Final Diagnosis IEAC Outcome at EOT ‘ Investigator Outcome at EOT

Comparator Daptomycin Comparator Daptomycin
Complicated RIE 9/12 (75) 6/13 (46.2) 6/11 (54.5) 5/10 (50)
Uncomplicated RIE 1/4(25) 3/6 (50) 1/5 (20) 3/4(75)
Left [E 3/9 (33.3) 4/9 (44.4) 2/8 (25) 1/5 (20)
Complicated Bacteremia 35/61 (57.4) 36/60 (60) 20/44 (45.5) 19/45 (42.2)
Uncomplicated Bacteremia 22/29 (76) 25/32 (78.1) 26/45 (57.8) 34/55 (61.8)
Composite: 70/115 (60.9) 74/120 (61.7) 55/113 (48.7) 62/119 (52.1)
Bacteremia & IE

Note: The Investigator Outcome at TOC was not used for data analysis by the Sponsor.

The IEAC success rates at EOT were higher for both treatment groups compared to the
IEAC success rates at TOC (discussed previously). In relation to the Investigator success
rates at EOT, the IEAC success rates were higher for the composite of bacteremia/IE and
within the subgroups of left IE, uncomplicated bacteremia, and complicated bacteremia.
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There were disparities in the total number of subjects in the IEAC Final Diagnosis
subgroups of complicated and uncomplicated bacteremia compared to the same
subgroups as classified by the Investigators. In that regard, there are 16 more subjects (45
vs 29) in the daptomycin arm and 13 more subjects (55 vs 32) in the comparator arm
classified as having uncomplicated bacteremia by the Investigators compared to the
IEAC. In contrast, there are more subjects (61 vs 44) in the daptomycin arm and 15 more
subjects (60 vs 45) in the comparator arm classified as having complicated bacteremia by
the IEAC compared to the Investigators. The FDA review of the individual case report
forms revealed most of the classification discrepancies between the IEAC and the
Investigators are related to the criterion of two or more positive blood cultures collected
on successive days as being indicative of a complicated bacteremia. There are important
implications of shifting a substantial number of patients in both treatment arms with
uncomplicated bacteremia as assessed and managed clinically by the Investigators into a
category of more severe disease (complicated bacteremia for which they were not treated)
by the IEAC. The overall effect of such shifting of patients is to erroneously enhance the
success rates in the IEAC final diagnosis subgroups of complicated bacteremia by
inclusion of subjects with uncomplicated disease, who had less severe disease, better
prognoses, were managed clinically for uncomplicated bacteremia, and responded to
treatment regimens appropriate for uncomplicated disease.

Table 17: Discordance between IEAC Outcomes and Investigator Outcomes at TOC

IEAC OC INV OC N Daptomycin | Comparator
Success Failure 1 0 1
EOT Failure Cure 7 5 2
TOC Failure Cure 22 13 9

* [JEAC: PRSA at TOC; EOT success...Investigator:

There was discordance between the IEAC and the Investigator outcomes involving 8
subjects at EOT and 22 subjects at TOC. In all but one case, the IEAC outcome was
failure for the corresponding Investigator outcome of cure. There was one patient with an
Investigator outcome of failure at EOT that was adjudicated to success by the IEAC.

Efficacy Analysis and Baseline Demographic Parameters

The efficacy of the study drugs stratified by specific baseline characteristics of the study
population was investigated by the FDA Medical Officer. The following series of tables

summarizes the IEAC success rates at the primary efficacy endpoint (TOC) in relation to
the following baseline characteristics: creatinine clearance, age, gender, and race.

Table 18: IEAC Success Rates at TOC stratified by Baseline creatinine clearance

. Daptomycin Comparator
Baseline CrCL All-comers IE All-comers IE
>80 38/67 (56.7) 8/17 (47) 25/59 (42.3) 6/17 (35)
50-80 13/34 (38.2) | 1/8(12.5) | 14/34(41.2) | 1/3(33.3)
30-50 2/17 (11.8) 0/3 (0) 9/19 (47.4) 2/2 (100)
<30* 0/2 (0) 0/0 (0) 0/3 (0) 0/3 (0)

*Subjects with creatinine clearance of <30 mL/min were to be excluded from the study.
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As depicted in the table above, there is a dramatic decline in the efficacy of daptomycin
in the all-comers population and in subjects with IE subjects who have progressive renal
insufficiency from >80 mL/min to 30-50 mL/min. This trend is in sharp contrast to the
relatively stable efficacy rate of the comparator in the all-comers and IE patients with
similar degrees of renal dysfunction. The reason(s) for the disparate efficacy trends is
uncertain due to insufficient data in terms of characterizing the underlying heterogeneity
of the study population, lack of death certificate data to explain mortality rates, and
identification of other potential confounders.

Table 19: IEAC Success Rates at TOC stratified by Age

Daptomycin Comparator
Age Category All-comers IE All-comers IE
<65 years 47/90 (52.2) 9/23 (39) 35/78 (44.9) | 8/18 (44.4)
>65 — 74 4/11 (36.4) 0/2 (0) 8/22 (36.4) 0/5 (0)
>75 2/19 (10.5) 0/3 (0) 5/15(33.3) 1/2(50)

As depicted in the table above, there is a dramatic decline in efficacy of daptomycin in
the all-comers population and in subjects with IE who are older than age 65. This trend is
in sharp contrast to the efficacy rates of the comparator in the all-comers population and
in subjects with IE who are elderly. The reason(s) for the disparate efficacy trends is
uncertain due to insufficient data in terms of characterizing the underlying heterogeneity
of the study population, lack of death certificate data to explain mortality rates, and
identification of other potential confounders.

Table 20: IEAC Success Rates at TOC (all-comers) stratified by Sex (gender)

Gender Daptomycin Comparator
Male 35/70 (50) 30/71 (42.3)
Female 18/50 (36) 18/44 (40.9)

The table above depicts the IEAC success rates in the all-comers population stratified by
gender. Overall, the efficacy rates appear similar between the two treatment arms when

analyzed by gender.
Table 21: IEAC Success Rates at TOC (all-comers) stratified by Race
Race Daptomycin Comparator
Caucasian 27/75 (36) 35/81 (43.2)
Black 21/32 (65.6) 10/23 (43.5)
Others 5/13 (38.5) 3/11 (27.3)

The table above depicts the IEAC success rates in the all-comers population stratified by
race. Overall, the efficacy rates appear similar between the two treatment arms when

analyzed by race.
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Efficacy Analysis: All-comerswith SIRS

Table 22: Subjects with SIRS (ITT and PP)

ITT with SIRS (n=176) PP with SIRS (n=110)
MSSA MRSA | Total ITT MSSA MRSA Total PP
Daptomycin 54 35 89 35 29 64
Comparator 54 33 87 33 13 46
Totals 108 68 176 68 42 110

Evidence of systemic inflammatory response syndrome (SIRS) was used as a marker of
disease severity in the conduct of the study. Approximately 75% of the subjects
(176/235) in the ITT population had evidence of SIRS, indicating that most of the study
population had severe illnesses as a consequence of S. aureus bloodstream infections.
Among the 176 patients with SIRS, 108 (61.3%) were infected with MSSA and 68
(38.6%) were infected with MRSA. In the PP population, approximately 79% of the
subjects (110/139) had SIRS with similar percentages infected with MSSA and MRSA as
observed in the ITT.

Table 23: IEAC Success Rates at TOC among Subjects with SIRS

ITT PP
Daptomycin | Comparator | Daptomycin | Comparator
n/N (%) /N (%) n/N (%) n/N (%)

All-comers 38/89 (46.7) | 37/87 (42.5) | 33/64 (51.6) | 24/46 (52.2)
Complicated RIE 4/11 (36.4) | 6/10(60.0) | 4/9 (44.4) 4/6 (66.7)
Uncomplicated RIE 1/4 (25.0) 1/4 (25.0) 0/1 (0.0) 0/2 (0.0)
Left IE 1/7 (14.3) 1/7 (14.3) 1/6 (16.7) 1/4 (25.0)
Complicated Bacteremia 19/47 (40.4) | 17/43 (39.5) | 15/32 (46.9) | 9/13 (69.2)
Uncomplicated Bacteremia | 13/20 (65.0) | 12/23 (52.2) | 13/16 (81.2) | 10/21 (47.6)

The table above reveals the overall IEAC success rates for subjects with SIRS stratified
by IEAC final diagnosis subgroups compared to the overall all-comers data. The efficacy
rates for the two treatment groups were comparable in the subjects in the all-comers
population who had systemic inflammatory response syndrome (SIRS). Among the IEAC
final diagnosis subgroups, the efficacy of the two treatment groups was comparable,
although there were trends indicative of better performance of daptomycin in subjects
with uncomplicated bacteremia with SIRS, whereas there was better performance of the
comparator in subjects with complicated RIE with SIRS. However, due to the small
sample size in each of the IEAC Final Diagnosis subgroups, no statistically meaningful

inferences could be made.
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Table 24: Synopsis of IEAC Success Rates at TOC in ITT and PP Populations in Patients
with SIRS who have MSSA as Baseline Pathogen

Daptomycin Comparator
MSSA/SIRS ITT PP ITT PP
N=54 N=35 N=54 N=33
All-comers 22/54 18/35 27/54 (50%) | 19/33
(40.7%) (51.4%) (57.6%)
Complicated RIE 1/4 (25%) 1/4 (25%) 3/5 (60%) 2/3 (66.7%)
Uncomplicated RIE 1 /4 (25%) 0/1 (0%) 1 /4 (25%) 0/2 (0%)
Left I[E 1/3(33.3%) | 1/2(50%) 1/3(33.3%) | 1/1 (100%)
Complicated Bacteremia | 11/30 8/19 (42.1%) | 13/27 9/17 (52.9%)
(36.7%) (48.2%)
Uncomplicated 8/13 (61.5%) | 8/9 (88.9%) | 9/15 (60%) 7/10 (70%)
Bacteremia

In terms of baseline pathogen, the comparator group had better overall success rates for
MSSA infections associated with SIRS than did daptomycin-treated subjects in the all-
comers population (ITT and PP). This discrepancy was most noteworthy for patients with
complicated RIE and complicated bacteremia in the ITT and PP populations. However,
due to the small sample size in each of the IEAC Final Diagnosis subgroups, no
statistically meaningful inferences could be made.

Table 25: Synopsis of IEAC Success Rates at TOC in ITT and PP Populations in Patients
with SIRS who have MRSA as Baseline Pathogen

Daptomycin Comparator
MRSA/SIRS ITT PP ITT PP
N=35 N=29 N=33 N=13
All-comers 16/35 15/29 10/33 5/13
(45.7%) (51.7%) (30.3%) (38.5%)
Complicated RIE 3/7 (42.8%) | 3/5 (60%) 3/5 (60%) 2/3 (66.7%)
Uncomplicated RIE 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Left [E 0/4 (0%) 0/4 (0%) 0/4 (0%) 0/3 (0%)
Complicated Bacteremia | 8/17 (47%) 7/13 (53.8%) | 4/16 (25%) 1 /4 (25%)
Uncomplicated 5/7(71.4%) | 5/7(71.4%) | 3/8(37.5%) | 2/3(66.7%)
Bacteremia

Among subjects infected with MRSA who had evidence of SIRS, the daptomycin group
had better overall success rates than did comparator-treated subjects in the ITT and PP
populations. This discrepancy was most noteworthy for patients with uncomplicated and
complicated bacteremia in the ITT and PP populations. However, due to the small sample
size in each of the IEAC Final Diagnosis subgroups, no statistically meaningful

inferences could be made.
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Efficacy Analysis: | nfectious Endocar ditis (I E) dueto S. aureus

Table 26: Summary of selected demographic characteristics of subjects with IE

[Daptomycin  |[Comparator

ITT Population (N = 28) (N =25)
Characteristic Age: Mean = SD. [46.7 + 15.7 49.6 + 18.9

IMale: Female  [14 (50): 14 (50) |11 (44): 14

(56)

[Diabetes Méllitus |4 (14.2) 5 (20)

Prior 4 (14.2) 5 (20)

Endocarditis

SIRS 22 (78.6) 21 (84)

|lVDU 17 (60.7) 14 (56)
Oxacillin [M SSA 15 (53.6) 14 (56)
susceptibility [MRSA 13 (46.4) 11 (44)
|EAC Entry |Derinite |E 17 (60.7) 20 (80)
Diagnosis [Possible |E 10 (35.7) 5 (20)

INot 1E 1(3.6) 0
|EAC Final DiagnosigComplicated RIE |13 12

Uncomplicated |6 4

RIE

[LIE 9 9

The table above summarizes selected demographic data regarding the 53 study subjects
with an IEAC Final Diagnosis of IE. There were nine subjects with left IE in each
treatment group. There were 19 subjects in the daptomycin group and 16 in the

comparator group who were identified as having right-sided IE. The proportion of
subjects with MSSA and MRSA infections was comparable in each treatment group. In
addition, a greater percentage of subjects in the comparator group had evidence of SIRS
compared to the daptomycin group. There were similar numbers of intravenous drug

users (IVDU) in each treatment group.

Table 27: Summary of IEAC Efficacy Rates at TOC for subjects classified at Entry using

modified Duke criteria:

Intent to Treat (ITT) Per Protocol (PP)
Modified Duke | # Subjects | Daptomycin | Comparator | # Subjects | Daptomycin | Comparator
Classification at (n) n=28 n=25 (n) n=19 n=14
Entry (IEAC)

Definite |lE 37 7/17 (41.2) | 8/20 (40) 24 5/13(38.5) | 5/11 (45.4)
Possible IE 15 2/10 (20) 1/5 (20) 9 2/6 (30) 1/3 (33.3)
Not [E 1 0/1 (0) 0/0 (0) 0 0/0 (0) 0/0 (0)

Total 53 9/28 (32.1) | 9/25(36) 33 7/19 (36.8) | 6/14 (42.9)
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Based on IEAC Entry Diagnoses (using modified Duke criteria), there were 37 subjects
identified with findings compatible with definite endocarditis and 15 with possible
endocarditis of the 53 subjects in the ITT with the IEAC final diagnosis of IE. There were
more patients in the daptomycin group with findings compatible with possible

endocarditis, whereas there were more subjects with definite endocarditis in the
comparator group. This disparity raised concern among the FDA review team of the poor

specificity of the diagnosis of endocarditis that is attainable using the modified Duke

criteria; Study drug efficacy relevant to IE is best assessed among subjects clearly
identified as having IE as the underlying diagnosis.

Table 28: Summary of Sponsor Data on IEAC Efficacy Rates at TOC for Subjects
with Definite | E at Entry by Modified Duke Criteria

Intent to Treat (ITT)

Per Protocol (PP)

IEAC Final Diagnosis | # Subjects | Daptomycin | Comparator | # Subjects | Daptomycin | Comparator
(n) n=17 n=20 (n) n=13 n=11
Complicated RIE 18 4/8 (50) 6/10 (60) 12 4/7 (57) 4/5 (80)
Uncomplicated RIE 7 2/3 (67) 1/4(25) 3 0/1 (0) 0/2 (0)
Left IE 12 1/6 (16.7) 1/6 (16.7) 9 1/5 (20) 1/4(25)
Total 37 7/17 (41.2) | 8/20 (40) 24 5/13(38.5) | 5/11 (45.4)

Among the subjects with definite endocarditis as identified using modified Duke criteria,
it is noteworthy that the success rates are very low in all relevant IEAC Final Diagnosis
subgroups. In the table above, there is only one cell with greater than 5 observations of
success. The small sample size hampers interpretation of comparative drug efficacy, and
no meaningful statistical inferences can be made. The very low success rates in subjects

with left IE raise concerns about assay sensitivity and they do not provide substantial

evidence of daptomycin efficacy as required by current federal regulations (21 CFR

314.126).

Echocardiography

Echocardiography (primarily transesophageal) was performed in all but one study subject
with IE. It is noteworthy that the protocol-defined criteria for left and right IE differ with
respect to the requirement for echocardiographic evidence of endocarditis. The definition
of left IE (SECTION OF PROTOCOL) requires echocardiographic evidence of
involvement or predisposing pathology of the mitral or aortic valve in order to make the
diagnosis, whereas there is no comparable requirement for echicardiographic evidence of
involvement of the tricuspid or pulmonic valves in right-sided endocarditis. This disparity
in echocardiographic evidence of disease combined with the limitations of the modified
Duke criteria as discussed above raised concern among the FDA review team about the
specificity of the diagnosis of endocarditis among many of the subjects identified as
having IE by the IEAC.
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Figure 1: FDA Synopsis of Echocardiographic Interpretations derived from the Local and
Central (Duke) Echolabs

The schematic diagram in the figure above provides an algorithm to track the local
and central echolab interpretations. Among the 18 subjects with left IE, 94% (17/18)
had positive Central echocardiogram interpretations, although 47% (8/17) of subjects
with positive Central echocardiograms had negative local interpretations for the same
echocardiogram. Of the 35 subjects with right IE, only 49% (17/35) had positive
Central or local echocardiogram interpretations. Thus, although one approach to
improving the specificity of the diagnosis was to analyze the efficacy of the study
drugs in the subset of patients who had echocardiographically-demonstrable evidence
of endocarditis (valve vegetations or valve perforations) within the IEAC-identified
IE population, it was quite problematic to identify a consistent subgroup. The table
below summarizes the efficacy success rates for daptomycin and comparator stratified
by echocardiographic evidence of the disease.

Table 29: Echocardiography: IEAC Success Rates at TOC based on Central and Local
Echocardiographic Evidence of IE*

IE Population N | Comparator | Daptomycin
ITT 53 9/25 (36) 9/28 (32.1)
All pos Central plus all pos Local 42 | 9/24 (37.5) 6/18 (33.3)
All positive Central echo (regardless of Local) | 34 7/20 (35) 4/14 (28.6)
Positive Local echo (regardless of Central) 32 | 7/19 (36.8) 6/13 (46.1)
Positive Central who have positive Local 24 | 5/15(33.3) 4/9 (44.4)
All negative Central echo (regardless of Local) | 18 2/5 (40) 5/13 (38.5)
Negative Central but positive Local 8 2/4 (50) 2/4 (50)

*one subject with RIE did not have an echocardiogram
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It s evident from the above table that the efficacy rates for each study drug group vary
considerably depending on whether the local or the Central echocardiogram
interpretations are considered valid indicators of IE. Using the subgroup of patients with
IE as identified by the IEAC, the efficacy rate for the comparator is greater than that of
daptomycin (36% vs. 32.1%). Limiting analysis only to those subjects with positive
Central echocardiography irrespective of local echocardiography, the total number of IE
subjects identified decreases to 34 with the comparator having greater efficacy than
daptomycin (35% vs. 28.6%). However, when limited only to those subjects with positive
local echocardiography irrespective of Central echocardiography, the number of IE
subjects identified decreases to 32 with daptomycin having greater efficacy than
comparator (46.1% vs. 36.8%). It is the contrasting conclusions that can be drawn as a
consequence of the marked disparities in interpretation of the echocardiograms that
confounds attempts to clearly identify a subgroup of study subjects with confidence that
actually have IE and then to assess study drug efficacy within that subgroup with defined
disease. Due to small sample size and insufficient power as well as concern about assay
sensitivity in the left IE subgroup (as described previously), there are no statistically
meaningful inferences that can be deduced about study drug performance from the
endocarditis experience in this study.

Kappa was calculated as a measure of inter-observer agreement between the central and
local echolabs with respect to the echocardiographic interpretations. The kappa value was
0.2548 [95% CI(-0.0142, 0.5238)], indicating that there is not much consistency of
agreement between the two echolab interpretations.

Efficacy Analysis. Metastatic Complications of S. aureus Bacteremia and | E:
Table 30: Compilation of Metastatic Infections and Septic Complications reported as
Serious Adverse Events (ITT

Comparator | Daptomycin | Total
Osteomyelitis 4 7 11
Epidural Abscess 0 2 2
Septic arthritis 2 0 2
Abdominal wall abscess 0 1 1
Exacerbation right lower back abscesses 1 0 1
Left inguinal abscess 0 1 1
Paraspinal abscess 1 0 1
Pulmonary Abscess (ruptured) 0 1 1
Intramural heart abscess 1 0 1
Perivalvular ring abscess 1 0 1
Total 10 12 22

The table above summarizes the septic complications observed among study patients,
which were reported as adverse events. There was not a uniform requirement in the study
protocol for investigators to perform a pre-specified series of diagnostic imaging tests for
evidence of metastatic staphylococcal infections among all enrolled patients with S.
aureus bacteremia. The Investigator was advised to evaluate the patient daily for any
evidence of metastatic sites of infection. If metastatic sites of infection were suspected,
the Investigator was to perform appropriate investigations, such as computed tomography
(CT) scans, magnetic resonance images (MRI), and/or bone scans. If abnormalities were
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noted on diagnostic imaging scans that suggested or confirmed the presence of a
metastatic infection, the abnormal findings were reported as adverse events. Thus, the
data depicted in the table is likely an underestimate of the actual number of septic and
metastatic complications due to the lack of systematic metastatic infection evaluations in
all enrolled subjects.

Osteomyelitis was the most frequently reported septic complication as a serious adverse
event with seven cases noted among the daptomycin group compared to four cases in the
comparator group. All of the patients with osteomyelitis had either complicated
bacteremias or complicated RIE. There were no cases of osteomyelitis reported among
subjects with left IE. Also noteworthy, there were no subjects with meningitis, prosthetic
valve endocarditis, or deep organ abscess (brain, kidney, liver, spleen) as a consequence
of the staphylococcal bacteremia.

FDA Reassessment of Individual Case Outcomesat EOT and TOC:

Based on a review of the case report forms, there were multiple subjects whose IEAC
assessments at EOT and/or TOC were in question. The lack of a detailed narrative by the
Investigators and the IEAC to explain their rationale for the diagnosis and outcome
assessments that they assigned to individual subjects and the reason(s) for failure among
those subjects greatly hampered our ability to gain an in-depth understanding of the
performance of study drug in both treatment groups. It is noteworthy that the Investigator
was limited to indicating only one reason for failure on the case report forms, whereas the
IEAC often indicated multiple reasons for failure without establishing any hierarchial
order among them. Thus, discerning the primary reason for failure became difficult.

In an effort to create to serve as a framework for reassessing outcome assessments, the

FDA Medical Officer developed the following uniform guidelines:

1. PENS: use of a PENS agent for >4 days was assessed as a failure at TOC

2. Subjects with TOC blood cultures but missing EOT blood cultures could have the EOT
assessment imputed based on the TOC culture results.

3. Subjects with missing TOC blood cultures were considered failures at TOC even if
they had a Post-study blood culture. The TOC window was considered to extend up to
Day 60P. Blood cultures obtained on Days 61P and later were considered Post-study
blood cultures.

4. Subjects treated with <3 days of study med were considered non-evaluable
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Table 31: Study Subjects with FDA Reassessment of Outcomes at EOT and TOC

CASE-ID

(b) (6}

IEAC Final Treatment IEAC FDA reassessed | FDA Reason for Reassessment of Outcome
Diagnosis Outcome | outcome at
at EOT/TOC
EOT/TOC
Complicated Comparator | Non-eval | S/F PENS: dicloxacillin from EOT x 20 days
bacteremia
Complicated Comparator | S/S S/F No TOC BC; Day 92P in PS window (negative)
bacteremia
Complicated Comparator | S/F® F/F; Reclassify Persistent bacteremia: (+) EOT BC on day 03P
bacteremia as persistent
bacteremia
Complicated Comparator | S/S S/F No TOC BC; Day 90P in PS window (negative)
bacteremia
Complicated Comparator | S/F' F/F PENS: Vanco days -03 to 01 with (-) BC day 01 and
bacteremia later; only (+) BCs on
Days -04, -02; Missing TOC BCs
Complicated Comparator | S/F S/F PENS: Bactrim for 11 days for a UTI
bacteremia
Uncomplicated Comparator | S/F* F/F PENS (Levofloxacin days -01 to 05 for pneumonia)
bacteremia
Uncomplicated Comparator | S/S S/F No TOC BC; Day 66P in PS window (negative)
bacteremia
Uncomplicated Comparator | F/F" Noneval/noneval | Subject received only one day of study drug
bacteremia
Complicated Daptomycin | S/S F/F AE: premature D/C study drug due to 2900 CPK
bacteremia with UE weakness
Complicated Daptomycin | F/F° F/F; Exclude PP | Polymicrobial bacteremia (MRSA, MSSA)
bacteremia
Complicated Daptomycin | S/S S/F PENS: Bactrim days 07P to 15P
bacteremia
Complicated Daptomycin | Non-eval | F/F AE: (+) osteomyelitis of foot bone scan;
bacteremia PENS: change in Tx to broader coverage for osteo
Complicated Daptomycin | F/F° F,F; Reclassify Investigator stopped study treatment due to
bacteremia as persistent persistent (+) BCs
bacteremia and
micro failure
Complicated Daptomycin | S/S S/F No TOC BC; Day 85P in PS window (negative)
bacteremia
Complicated Daptomycin | F/E" Reclassify as not | Study drug stopped due to concern that dapto was
bacteremia clinical failure not indicated for SA pneumonia; Probably shouldn’t
have been enrolled; worsening respiratory status
from Day 01; Study drug administered for only 3
days
Complicated Daptomycin | Non-eval | F/F; reclassify as | Study med terminated by investigator for
bacteremia clinical failure unsatisfactory clinical response; (+) perinephric fluid
Complicated Daptomycin | F/F F/F; Reclassify Serial MRI reveals new development of epidural
bacteremia as clinical failure | abscess/discitis;
new pneumonia Day 03
Complicated RIE Daptomycin | S/S F/F PENS (Doxycycline days 12-19 for pneumonia);
new pneumonia
Complicated RIE Daptomycin | S/S S/S; Exclude PP | Polymicrobial bacteremia (MRSA, MSSA)
Complicated RIE Daptomycin | Non-eval | F/F Missing BCs: NO EOT/TOC/PS BCs
Complicated RIE Daptomycin | S/S F/F PENS: Rifampin on Days -01 to Day 03; only (+)
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BCs on Days -02 and -01

®® ncomplicated Daptomycin | S/F° F/F PENS: cephalexin days -02 to 03; only (+) BC on
bacteremia Day -02; Missing TOC BC
Uncomplicated Daptomycin | S/F F/F Missing BCs: No EOT/TOC/PS BCs
bacteremia
Uncomplicated Daptomycin | F/F* F/F; Exclude PP | Polymicrobial bacteremia (MSSA, staph species)
bacteremia
Uncomplicated Daptomycin | S/S F/F PENS: Vanco on Days -01 to 02 (4 days) for line
bacteremia sepsis; only (+) BC on Day -02
Uncomplicated RIE | Daptomycin | S/S S/F No TOC BC; 2 BCs done in PS analysis window and

one had MSSA (RELAPSE)

*S=success, F=failure, BC=blood culture

*IEAC: PENS: vancomycin x 49 days for MRSA in blood on Day 30P

"IEAC: Missing TOC and Post-study BC
‘IEAC: Persistent bacteremia

Y[EAC: PENS for inguinal abscess

‘IEAC: Discordance on IEAC assessment sheet (micro failure); RLL pneumonia on admission should not

have been enrolled

IEAC: PENS: cefazolin, levaquin, vanco; Other: physician preference for cefazolin
SIEAC: persistent bacteremia
%‘IEAC: Other: suspicion of staph pneumonia; Subject treated only 3 days; trach aspirate MRSA
'TEAC: Missing TOC BCs
JTEAC: PENS: meropenem, flucloxacillin, cefuroxime, rifampin

Table 32: Chart of Reasons for FDA Reassessment of Outcomes at EOT and TOC

Comparator | Daptomycin | Totals
N=9 N=18 N =27
PENS 4 6 10
Missing TOC Blood culture 4 4 8
Pneumonia 1 2 3
Adverse Event 0 2 2
Reclassified as clinical failure 0 2 2
Persistent bacteremia 1 1 2
Reclassified as Micro failure 0 1 1
Relapse (post-study) 0 1 1
Reclassified as not clinical failure 0 1 1
Reclassified as non-evaluable 1 0 1

As depicted in the table above, the most common reason for reassessment of outcome
was use of PENS antibiotics followed in frequency by missing blood cultures.
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Table 33: IEAC Non-evaluable outcomes at TOC that were reassessed to Failure at TOC

by FDA
CASE-ID IEAC Final Study Drug | SMDUR | IEAC Reason for Non-evaluable | FDA Outcome FDA Reason for re-
Diagnosis (days) assessment at assessment of outcome
_— EOT/TOC
Complicated Comparator 15 Received 20 days of diclox Success/Failure | PENS: dicloxacillin for 20
Bacteremia subsequent to stopping study days from EOT
drug for neuropathic soft tissue
ulcer
Complicated Daptomycin 41 No (+) BC within 2 days of Failure/Failure | (+) Blood culture Day -03
RIE enrollment and Day -05; No EOT,
TOC, PS blood culturess
Complicated Daptomycin 4 Patient required broad spectrum | Failure/Failure | AE: osteomyelitis (bone
Bacteremia antibiotics per physician’s scan); PENS: change to
opinion broad spectrum antibiotics
Complicated Daptomycin 4 Withdrawn from study Failure/Failure | Study medication
Bacteremia inappropriately terminated by investigator
for unsatisfactory clinical
response

SMDUR = study medication duration; AE = adverse event; PENS = potentially effective non-study
antibiotic; EOT = end of therapy; TOC = test of cure

Among the reassessed subject outcomes, there were four subjects with non-evaluable
IEAC outcomes that were reassessed as failures by the FDA. The details of the four cases
are summarized above.

Table 34: Subjects assessed as IEAC successes at TOC who had missing TOC blood

cultures
CaselD SMDUR EOT BC Next relevant Notes
post-EOT BC*

o 14 Day 14L Day 66P
14 Day 02P Day 92P
28 Day 28L Day 85P
14 Day 02P Day 65P & 85P | Day 85P (+) BC
28 Day 28L Day 90P

*PS Window: Day 61P to 88P (or last Cx)
In subjects with missing TOC blood cultures, the IEAC imputed successful outcomes at
TOC based in part on negative blood cultures from the post-study visit as depicted in the
table above. Of note, all of the post-study blood cultures were obtained beyond the Day
60P (60 days post-EOT) analysis window for TOC. The FDA review team felt that this
approach was problematic as the primary efficacy endpoint for this study was the IEAC
outcome at TOC. The FDA reviewers felt that imputing the outcome for this critical time
point in the study was inappropriate. In addition, the IEAC’s approach was in violation of
the protocol which required that all subjects with missing EOT and/or TOC blood
cultures be considered as failures. Consequently, the IEAC outcomes for the patients
listed in the table above were reassessed as failures for the FDA efficacy analysis.
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Table 35: FDA Efficacy Analysis in the All-comers Population (ITT and PP)

Daptomycin |Comparator I?ifference in success
(N,%) (N,%) ates (95% CI)
ITT
Total 120 115
Success 46 (38.3) 44 (38.3) 0.1% (-12.4, 12.5)
Failure 68 (56.7) 57 (49.6)
Non-evaluable |6 (5) 14 (12.2)
PP
Total 77 60
Success 42 (54.5) 32 (53.3) 1.2% (-15.6, 18.0)
Failure 35 (45.6) 28 (46.7)

The results of the FDA analysis indicated that daptomycin satisfied the primary endpoint
of non-inferiority in the all-comers ITT and PP populations having at least one positive
blood culture for S. aureus based on the IEAC outcome at TOC. This result was noted
despite the overall decrease in success rates in both treatment groups following FDA case
reassessments.

Table 36: Cases with FDA Reassessment of Outcomes: Comparative Success Rates in the
All-comers Population (ITT)

Daptomycin Comparator
ITT (all-comers) Sponsor FDA Sponsor FDA
Success 53/120 (44.2%) | 46/120 (38.3) 48/115 (41.7%) | 44/115 (38.3)
Failure 58/120 (48.3%) | 68/120 (56.7%) | 53/115 (46%) 57/115 (49.6%)
Non-evaluable 9/120 (7.5%) 6/120 (5%) 14/115 (12.2%) | 14/115 (12.2%)

The table above summarizes comparative Sponsor (IEAC)-derived and FDA-derived
outcomes at TOC in the all-comers population incorporating the case reassessments by
the FDA. Using the FDA reassessment of patient outcomes, the success rates in the all-
comers population was 38.3% for both treatment groups [95% CI for difference in
success rates= 0.1% (-12.4, 12.5)], which represents a decline in efficacy assessments
compared to the Sponsor (IEAC) outcome assessments.
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Table 37: Cases with FDA Reassessment of Outcomes: Comparative Success rates at
TOC by Disease Category in the All-comers Population (ITT)

ITT N Daptomycin Comparator
Sponsor FDA MO Sponsor FDA MO
Bacteremia™ | 182 (77.4) | 44/92 (47.8) | 40/92 (43.5) | 39/90 (43.3) | 35/90 (38.9)
[E** 53(22.5) | 9/28 (32.1) 6/28 (21.4) 9/25 (36) 9/25 (36)
Total 235 (100) | 53/120 (44.2) | 46/120 (38.3) | 48/115 (41.7) | 44/115 (38.3)

*complicated and uncomplicated; **Right IE and left IE

In terms of major disease category, the table above summarizes comparative Sponsor
(IEAC)-derived and FDA-derived outcomes at TOC in the all-comers population
incorporating the case reassessments by the FDA. Of note, the FDA-derived success rates
revealed a decrease in both treatment arms for bacteremia and in the daptomycin arm for
IE.

Table 38: Cases with FDA Reassessment of Outcomes: Comparative Success Rates at
TOC by IEAC Final Diagnosis Subgroups

ITT Daptomycin Comparator
Sponsor | FDA MO | Sponsor | FDA MO
Complicated RIE 5(38.5) | 3(23.1) 6 (50) 6 (50)
Uncomplicated RIE 3 (50) 2 (33.3) 1(25) 1(25)
Left [E 1(11) 1(11) 2 (22) 2 (22)
Complicated Bacteremia 26 (43) | 23(38.3) | 23 (37.7) | 20 (32.8)
Uncomplicated Bacteremia | 18 (56.3) | 17 (53.1) | 16 (55.2) | 15 (51.7)

*RIE =right IE

The table above summarizes the comparative Sponsor (IEAC) and FDA success rates in
the patients with IE and bacteremia stratified by IEAC final diagnosis subgroups.
Noteworthy is the decline in efficacy rates for daptomycin in subjects with complicated
and uncomplicated RIE when assessed using FDA outcomes, whereas the corresponding
comparator efficacy data remain unchanged. There were smaller decreases in drug
efficacy in both treatment arms for subjects with bacteremia. Due to small sample size
and insufficient power, no meaningful statistical inferences can be made regarding the
performance of the study drugs in the endocarditis experience.

Synopsis of Sponsor and FDA | nfective Endocarditis Efficacy Data

Table 39: Comparative Success Rates at TOC (Composite RIE and LIE)

Sponsor FDA
ITT PP ITT PP
Daptomycin 9/28 (32.1) 7/19 (36.8) | 6/28 (21.4) 4/18 (22.2)
Comparator 9/25 (36) 6/14 (42.8) | 9/25(36) 6/14 (42.8)

The table above depicts the comparative Sponsor (IEAC) and FDA outcomes at TOC for
all patients with an IEAC final diagnosis of IE (composite right and left IE) in the ITT
and PP populations. Of note, the efficacy rates for the daptomycin-treated patients with
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IE are lower in the FDA analysis in both the ITT and PP populations compared to the
corresponding Sponsor analysis and compared to the comparator-treated patients.
However, due to small sample size and insufficient power, no meaningful statistical
inferences can be made regarding the performance of the study drugs in the endocarditis

experience.

Table 40: Comparative Success Rates at TOC stratified by IEAC Final Diagnosis,
Study Treatment Group, and ITT/PP population

Sponsor FDA
Daptomycin Comparator Daptomycin Comparator
IEAC Final Diagnosis ITT PP ITT PP ITT PP ITT PP
Category
Uncomplicated RIE 3/6 (50) 1/2(50) | 1/4(25) 0/2 (0) 2/6 (33) 1/2(50) | 1/4(25) 0/2 (0)
Complicated RIE 5/13 (38.5) | 5/10 (50) | 6/12 (50) | 4/6(66.7) | 3/13(23) | 2/9 (22) 6/12 (50) | 4/6 (66.7)
LIE* 1/9 (11) 1/7(14.2) | 2/9 (22) 2/6 (33.3) | 1/9(11) 1/7 (14.2) | 2/9 (22) 2/6 (33.3)

* Two daptomycin- and one comparator-treated patient had valve replacement surgery for LIE. The
comparator-treated patient was a failure at TOC; one daptomycin-treated patient was a failure at TOC and
the other was non-evaluable at TOC.

In terms of the IEAC final diagnosis subgroups with IE, there are fewer successes in the
daptomycin group with uncomplicated and complicated RIE in the FDA analysis
compared to the Sponsor’s analysis. However, due to small sample size and insufficient
power, no meaningful statistical inferences can be made regarding the performance of the
study drugs in the endocarditis experience.

Table 41: Comparative Success Rates at TOC stratified by Baseline Pathogen (ITT)

Sponsor FDA

Daptomycin Comparator Daptomycin Comparator
IEAC Final Diagnosis MSSA MRSA MSSA MRSA MSSA MRSA MSSA MRSA
Category
Uncomplicated RIE 3/6 (50) 0/0 (0) 1/4(25) 0/0 (0) 2/6 (33.3) | 0/0 (0) 1/4 (25) 0/0 (0)
Complicated RIE 1/5 (20) 4/8 (50) | 3/5 (60) 3/7(42.9) | 0/5(0) 3/8 (37.5) | 3/5(60) 3/7 (42.8)
Left IE 1/4(25) 0/5(0) | 2/5(40) 0/4 (0) 1/4 (25) 0/5 (0) 2/5 (40) 0/4 (0)

Table 42: Comparative Success Rates at TOC stratified by Baseline Pathogen (PP)
Sponsor FDA
Daptomycin Comparator Daptomycin Comparator

IEAC Final Diagnosis MSSA MRSA MSSA MRSA MSSA MRSA MSSA MRSA
Category
Uncomplicated RIE 1/2 (50) 0/0 (0) 0/2 (0) 0/0 (0) 1/2 (50) 0/0 (0) | 0/2(0) 0/0 (0)
Complicated RIE 1/4 (25) 4/6 (66.7) | 2/3(66.7) | 2/3 (66.7) | 0/4 (0) 2/5 (40) | 2/3 (66.7) | 2/3 (66.7)
Left IE 1/2 (50) 0/5 (0) 2/3 (66.7) | 0/3 (0) 1/2 (50) 0/5(0) | 2/3(66.7) | 0/3 (0)

The two tables above provide comparative success data stratified by baseline pathogen
for the ITT and PP population. Due to small sample size and insufficient power, no
meaningful statistical inferences can be made regarding the performance of the study
drugs in the endocarditis experience.
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FDA: Post-Hoc Analysis of Efficacy by | dentifiable Focus

Table 43: Post-Hoc Analysis of Efficacy by Identifiable Focus (ITT)

Subgroup IEAC Outcome at Daptomycin Comparator
TOC N=62 N=63
All-comers with Sucpess 31 (50) 33 (52.4)
identifiable focus, ITT LR 26 22
’ Non-evaluable 5 8
Success 13 (54.2) 13 (76.5)
Catheter-related Failure 11 4
Non-evaluable 0 0
Success 10 (45.5) 16 (44.4)
Skin/skin structure Failure 9 13
Non-evaluable 3 7
Success 8 (57.1) 3 (33)
Other Failure 5 5
Non-evaluable 1 1
Success 0 (0) 1 (100)
Pneumonia Failure 1 0
Non-evaluable 0 0
Success 0 (0) 0(0)
Combined SSSI and Other Failure 0 0
Non-evaluable 1 0

Based on the FDA analysis of the all-comers population for potential portals of entry, a
post-hoc efficacy analysis was conducted as summarized in the table above. The analysis
is based on a total of 125 patients in the ITT population for which a potential portal of
entry could be determined following review of the individual case report forms. The
success rates at TOC, the primary efficacy endpoint, in the patients in the all-comers
population who have an identifiable focus is comparable in the two treatment arms. In
terms of the subgroups, the two treatment groups are comparable for patients with skin
and skin structure infections. However, in patients with catheter-related infections, the
comparator group had much better success rates compared to the daptomycin group. For
the other subgroups, the analysis was extremely limited by the small sample size.
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Table 44: FDA: Post-Hoc Efficacy analysis by Identifiable Focus (PP)

Suberou IEAC Outcome at Daptomycin Comparator
group TOC N=43 N=32
All-comers with Success 26 (60.5) 22 (68.8)
identifiable focus, ITT Failure 17 10
Catheter-related Sugcess 11 (61.1) 8 (88.9)
Failure 7 1
Skin/skin structure Sugcess 9 (64.3) 12 (66.7)
Failure 5 6
Success 6 (60) 1(25)
Other Failure 4 3
. Success 0 (0) 1 (100)
Pneumonia Failure 1 0

There were 75 subjects in the PP population for which an identifiable focus could be
determined based on a review of individual case report forms. In alignment with the
findings in the ITT population, the success rates in the PP population were comparable
between the two treatment groups in the all-comers population. Among the subgroups,
the efficacy rates were comparable in patients with skin and skin structure infections;
however, among patients with catheter-related infections, the success rates among the
comparator-treated group were much higher than in the daptomycin group. Due to small
sample size and insufficient power, no statistically meaningful inferences about drug
performance could be made.

Failure Analysis

Table 45: Compilation of IEAC Reasons for Failure: All-comers Population

IEAC Reasons for Daptomycin | Comparator | Total
Failure N=158 N=53 |[N=111
Microbiologic Failure 28 23 51
Clinical Failure 21 14 35
PRSA 19 11 30
PENS 19 15 34
Death 13 13 26
Adverse Event 9 16 25
Missing Blood Culture 9 12 21
Other 4 3 7
Total 122 107 229

PRSA=persisting and relapsing S. aureus infections
PENS=potentially effective non-study antibiotics
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The table above is a compilation of all of the reasons for failure as attributed by the IEAC
for the 111 subjects in the all-comers with one or more positive blood cultures for S.
aureus who were assessed as having failed their study drug treatment. There were 58
daptomycin failures and 53 comparator failures in the ITT population. Some patients had
multiple reasons for failure; however, the IEAC did not have to designate a primary
reason for failure among those subjects. In contrast, the Investigators were required to
indicate the one principal cause for failure when completing the case report forms.

Microbiological and clinical failures were more frequently cited as the reasons for failure
among the daptomycin-treated subjects. Persisting and relapsing staphylococcal
bacteremias were observed more frequently among the daptomycin-treated subjects,
whereas adverse events were more common among the comparator group. There were
more missing blood cultures as a cause for failure in the comparator group, whereas
potentially effective non-study antibiotics were a more frequent cause for failure in the
daptomycin group.

Table 46: Compilation of IEAC Reasons for Failure: [E

IEAC Reasons for Daptomycin | Comparator | Total
Failure N=15 N=14 [N=29
Microbiologic Failure 9 6 15
Clinical Failure 7 7 14
PRSA 7 5 12
PENS 3 5 8
Death 3 5 8
Adverse Event 3 4 7
Missing Blood Culture 2 1 3
Other 0 1 1
Total 34 34 68

Among subjects with infective endocarditis as identified by the IEAC, microbiological
failures and persisting and relapsing bacteremias were more frequent causes for failure in
the daptomycin group. In contrast, the use of PENS was a more common cause for failure
in the comparator group. There were three deaths in the daptomycin group and five
deaths in the comparator group to Day 42 post-EOT.
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Table 47: FDA Persistent and Relapsing Bacteremias (including post-study relapses) and

Persistent Infections

Daptomycin Comparator
N=120 N=115
MRSA | MSSA | MRSA | MSSA

Complicated RIE - 1 2 1

Uncomplicated RIE - 3 - -

LIE 4 - 2 -
Subtotal: Endocarditis 8 5

Complicated bacteremia 8 4 5 -

Uncomplicated Bacteremia - - - -
Subtotal: Bacteremias 12 5

Persistent Infections (non-bacteremia) - 1 - 1

Subtotal: Composite Bacteremia/IE/Persistent Infections 12 9 9 2
Overall Totals 21 11

As a follow-up to the Sponsor’s data on failures, the FDA review team conducted a
separate analysis of failures due to PRSA in the All-comers population based on a review
of the case report forms and patient profiles. A total of 21 subjects with PRSA were
identified in the daptomycin arm, which includes two additional patients than the
Sponsor’s assessment, and 11 in the comparator arm.

The two additional subjects in the daptomycin included the following:

(1) A 27 year old Caucasian male with history of intravenous drug use who experienced a
relapse at Day 85P. The subject had no TOC blood cultures and a blood culture at Day
65P was negative. Both of the Day 65P and 85P blood cultures are outside of the TOC
analysis window. In addition, based on electrophoresis patterns, the baseline isolate and
the Day 85P blood culture isolates were both of the same clone.

(2) A 54 year old Caucasian male who was deemed a clinical and micro failure by the
Investigator after 6 days of persistent positive blood cultures. The IEAC did not identify
this subject as having persistent positive blood cultures, but deemed him a micro failure
with the comment that the patient had a right lower lobe pneumonia and should not have
been enrolled in the first place.

There are several important trends that are evident in this data table:

(1) The total magnitude of PRSA infections in the daptomycin arm was about twice that
of the comparator group.

(2) The frequency of PRSA infections by clinical subgroup revealed that among patients
with endocarditis, there were more cases of PRSA in the daptomycin arm. Among
patients with bacteremia, there were more cases of PRSA in the daptomycin group.

(3) When assessed in terms of oxacillin susceptibility, the frequency of PRSA in the
daptomycin group was similar among subjects whose staphylococcal isolates were
methicillin-susceptible and methicillin-resistant, whereas PRSA infections were
predominantly confined to subjects with MRSA infections in the comparator group.
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Table 48: FDA Table of Clinical Failures (non-microbiological failures)

Daptomycin Comparator
MRSA | MSSA | MRSA | MSSA

Complicated RIE 1 - - -

Uncomplicated RIE - - - -

LIE - - 1 1

Complicated bacteremia 1 3 - 2

Uncomplicated Bacteremia 1 - -

Subtotals 3 3 1 3
Overall Total Clinical Failures (only) 6 4

Based on FDA review of the case report forms, there were a total of six clinical failures
in the daptomycin group and four in the comparator group.

Table 49: FDA Composite Persisting and Relapsing Bacteremias, PS Relapses, Persistent

Infections, and Clinical Failures

Daptomycin Comparator
MRSA | MSSA | MRSA | MSSA

Complicated RIE 1 1 2 1

Uncomplicated RIE 0 3 0 0

LIE 4 0 3 1

Complicated bacteremia 9 7 5 2

Uncomplicated Bacteremia 1 0 0 0

Persistent Infections (non-bacteremia) 0 1 0 1

Subtotals 15 12 10 5
Overall Total Composite 27 15

The total of clinical failures, persisting and relapsing bacteremias, and persisting
infections in the daptomycin group was approximately 1.8-fold higher than in the
comparator group. In terms of oxacillin susceptibility, there were comparable numbers of
subjects with clinical and microbiolgical failures due to MRSA and MSSA infections
among the daptomycin patients, whereas there were twice as many clinical and
microbiological failures among comparator-treated patients with infections due to MRSA

compared to MSSA.
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Reduced Susceptibility to Daptomycin and Vancomycin

Table 50: IEAC Outcome at TOC for Subjects whose S. aureus blood culture isolates
exhibited Increasing MICs from baseline during or immediately following study drug
treatment

IEAC Outcome at TOC
n Success Failure
Comparator [Vancomycin MIC=2 3 2 1
N=96 Daptomycin MIC >2 0 0 0
Increased MICs to both 1 1 0
drugs
Total Subjects 4 3 1
Daptomycin |[Vancomycin MIC=2 3 1 2
N=113 Daptomycin MIC >2 4 0 4
Increased MICs to both 2 0 2
drugs
Total Subjects 9 1 8

Another issue of concern to the FDA review team involved subjects whose S. aureus
isolates exhibited increasing MICs (from baseline) during the course of study drug
therapy. The table above summarizes the patients in each treatment group with blood
culture isolates that exhibited increasing MICs (based on central laboratory results)
during therapy along with the IEAC outcome at TOC, the primary efficacy endpoint.

Of note are the following observations:

(1) Among 96 comparator-treated subjects for whom full MIC data was available, a
total of 4 subjects had Staphylococcal isolates that exhibited increasing MICs to
vancomycin or daptomycin: 3 subjects had a highest vancomycin MIC of 2 ug/ml
and one subject had increasing MICs to both drugs. Of the 4 patients, there were 3
successes and 1 failure at TOC.

(2) Among 113 daptomycin-treated subjects for whom full MIC data was available, a
total of 9 subjects had Staphylococcal isolates that exhibited increasing MICs to
vancomycin or daptomycin: 3 exhibited increasing MICs to vancomycin only, 4
had isolates with increasing MICs only to daptomycin, and 2 subjects had isolates
with increasing MICs to both drugs. Of the 9 patients, there was only 1 success
and 8 failures at TOC (including all subjects whose isolates exhibited increasing
MICs to daptomycin while receiving daaptomycin therapy).

Thus, among all subjects for which full MIC data was available and whose S. aureus
blood culture isolates exhibited increasing MICs to vancomycin and daptomycin during
study drug treatment, treatment failures at the primary efficacy endpoint of TOC were
predominantly limited to patients treated with daptomycin (especially subjects who
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developed increasing MICs to daptomycin during daptomycin therapy).
Table 51: PRSA and Deaths among Subjects whose S. aureus blood culture isolates

exhibited Increasing MICs from baseline during or immediately following study drug
treatment

n PRSA Death

Comparator [Vancomycin MIC=2 3 0 0
N=06 Daptomycin MIC >2 0 0 0
Increased MICs to both drugs| 1 0 0

Total Subjects 4 0 0

Daptomycin [Vancomycin MIC=2 3 0 1
N=113 Daptomycin MIC >2 4 4 1
Increased MICs to both drugs| 2 2 1

Total Subjects 9 6 3

This table summarizes the number of deaths in relation to the covariates of increasing
MICs during study drug treatment, PRSA, and treatment group. It is noteworthy that only
among daptomycin-treated subjects whose staphylococcal blood culture isolates exhibit
increasing MICs to daptomycin, vancomycin, or both drugs that we observe PRSA
infections and deaths. Of the 6 daptomycin-treated subjects whose blood culture isolates
exhibited increasing MICs to daptomycin or both drugs, all of them developed PRSA and
2 died.

In contrast, none of the comparator-treated subjects whose blood culture isolated
exhibited increasing MICs to daptomycin, vancomycin, or both drugs developed PRSA
and there were no deaths among those patients.
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Table 52: Summary table of all subjects whose baseline S. aureus blood culture isolates
exhibited reduced susceptibility to study drug during or immediately followin

g treatment

Comparator Vancomycin

MIC=2

Increased
MICs to both
drugs

Daptomycin | Vancomycin

MIC=2

Daptomycin
MIC >2

Increased
MICs to both
drugs

Case ID #

IEAC Final
Diagnosis

IEAC
Success*

IEAC
Failure*

PRSA

Death

Complicated
Bacteremia

X

Complicated
Bacteremia

X

Uncomplicated
Bacteremia

Complicated
RIE

Complicated
Bacteremia

Complicated
Bacteremia

Complicated
Bacteremia

Complicated
Bacteremia

Complicated
Bacteremia

Left IE

Complicated
Bacteremia

Complicated
RIE

o I o ) Bl B R

T T I B

Left IE

X

X

*at TOC; IE = iﬂfective endoclarditis; RIE = right-sided infective endocarditis;
Case - had highest Daptomycin MIC = 4 ug/ml
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Table 53: Summary of Subjects whose baseline S. aureus blood culture isolates exhibited
mcreasing MICs to Daptomycin of >2 pg/ml

Case ID [|Study Group [Baseline AC Final AC Study Day
= Pathogen |Diagnosis utcome at aptomycin
TOC IC =2
omparator omplicate uccess a
we p SA  |Complicated RIE|S Day 11
N [Daptomycin [MRSA omplicated [Failure [Day 09P
§ acteremia
- |Daptomycin [MSSA IComplicated RIE|Failure [Day 18
§
- |Daptomycin [MRSA omplicated  [Failure [Day 20P
§ acteremia
- |Daptomycin [MRSA  [Left IE [Failure [Day 4
*§
- aptomycin [MRSA  [Left IE [Failure [Day 7
*§
®9Daptomycin [MSSA omplicated Success Day 13
| acteremia
®®  IDaptomycin [MRSA omplicated  |Failure [Day 7
3 acteremia

*Patient death; §Subject with persistent or relapsing bacteremia

Of note among subjects whose baseline staphylococcal isolates developed rising MICs to
>2 ug/ml, there was wide variability in relation to duration of study drug, ranging from as
few as 4 days following study drug initiation to as long as 20 days following end of
treatment.
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Additional Analyses

Timeto Clearance Analysis

Table 54: Clearance from Days 01 to TOC (ITT)

Daptomycin Comparator
All-comers 56/120 (46.6) 46/115 (40)
SIRS (all-comers) 42/89 (47.2) 38/87 (43.7)
No SIRS (all-comers) 14/31 (45.2) 8/28 (28.6)
Endocarditis 12/28 (42.9) 7/25 (28)
Complicated RIE (all-comers) 7/13 (53.8) 1/12 (8.3)
Uncomplicated RIE (all-comers) 2/6 (33.3) 3/4(75)
Left IE 3/9 (33.3) 3/9 (33.3)
Bacteremias 44/92 (47.8) 39/90 (43.3)
Complicated bacteremia (all-comers) 13/60 (21.7) 16/61 (26.2)
Uncomplicated bacteremia (all-comers) 31/32 (96.9) 23/29 (79.3)

In terms of clearance of bloodstream infection between the two treatment groups, there
were comparable percentages of subjects in the overall all-comers population and in all-
comers with SIRS who had negative blood cultures within the Day 01 to TOC time frame
in both groups. In terms of the final diagnosis subgroups, there were more subjects in the
daptomycin group with endocarditis who had clearance of their blood cultures within that
timeframe compared to the comparator group. In addition, more daptomycin treated
subjects without SIRS had clearance of their blood cultures within the Day 01 to TOC
timeframe.

Table 55: Clearance from Days 01 to TOC by Baseline Pathogen (ITT)

Daptomycin Comparator
MRSA MSSA MRSA MSSA
All-comers 22/45 (48.9) | 34/74 (45.9) | 17/44 (38.6) | 29/70 (41.4)
SIRS 19/35 (54.3) | 23/54 (42.6) | 13/33 (39.3) | 25/54 (46.3)
No SIRS 3/10 (30) 11/20 (55) | 4/11(36.3) | 4/16 (25)
Endocarditis 6/13 (46.1) 6/15 (40) 3/11 (27.3) | 4/14 (27.9)
Complicated RIE 6/8 (75) 1/5 (20) 1/7 (14.3) 0/5 (0)
Uncomplicated RIE 0 (0) 2/6 (33.3) 0(0) 3/4(75)
Left IE 0/5 (0) 3 /4 (75) 2/4 (50) 1/5 (20)
Bacteremia 16/32 (50) 9/44 (20.5) | 14/33 (42.2) | 25/56 (44.6)
Complicated bacteremia 6/22 (27.2) 7/38 (18.4) | 6/22 (27.2) 10/39 (25.6)
Uncomplicated bacteremia | 10/10 (100) 2/6 (33.3) 8/11 (72.7) 15/17 (88.2)

In terms of clearance of bloodstream infection between the two treatment groups by
baseline pathogen, there was a higher percentages of subjects in the daptomycin-treated
overall all-comers population with MRSA infections and in all-comers with SIRS with
MRSA infections who had negative blood cultures within the Day 01 to TOC time frame.

84




Alfred Sorbello, DO
NDA 21572, SE1-008

In terms of the final diagnosis subgroups, there were more subjects in the daptomycin
group with endocarditis due to MRSA and MSSA who had clearance of their blood
cultures within that timeframe compared to the comparator group. In addition, more
daptomycin treated subjects with MRSA bacteremia had clearance of their blood cultures
within the Day 01 to TOC timeframe compared to comparator, whereas more
comparator-treated subjects with MSSA bacteremia had negative blood cultures
compared to the daptomycin-treated subjects.

Timeto Defervescence Analysis

Table 56: Median Days to Defervescence (ITT)

Daptomycin Comparator
SIRS (all-comers) 3.0 3.0
No SIRS (all-comers) 2.0 2.5
Complicated RIE 2.0 4.0
Uncomplicated RIE 2.0 3.0
LIE 3.5 3.0
Complicated bacteremia 3.0 3.0
Uncomplicated bacteremia 2.0 2.0

In terms of time to defervescence, the median number of days is comparable between the
two treatment groups when assessed by presence or absence of SIRS and when assessed
by IEAC final diagnosis subgroups.

Table 57: Median Days to Defervescence by Baseline Pathogen (ITT)

Daptomycin Comparator
MRSA MSSA MRSA MSSA
All-comers 3.0 2.0 2.5 3.0
SIRS (all-comers) 2.5 4.0 2.5 3.0
No SIRS (all-comers) 3.0 2.0 2.5 2.0
Complicated RIE 2.0 2.5 5.0 3.5
Uncomplicated RIE - 2.0 - 3.0
LIE 7.0 3.0 3.0 3.0
Complicated bacteremia 3.0 2.0 2.0 3.0
Uncomplicated bacteremia 2.0 2.0 3.0 3.0

In terms of time to defervescence, the median number of days is comparable between the
two treatment groups when assessed by presence or absence of SIRS and oxacillin
susceptibility. When assessed by IEAC final diagnosis subgroups and stratified by
oxacillin susceptibility, the median number of days to defervescence is higher in the
comparator arm for subjects with complicated RIE and MRSA infections. However, the
median number of days to defervescence is higher in the daptomycin arm for subjects
with left IE and MRSA infections.
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Dur ation of Study M edication:

Table 58: Comparison of median duration of study drug administration based on IEAC
and Investigator Diagnoses

IEAC Final Median duration (days) based on | Median duration (days) based on
Diagnosis IEAC assessment Investigator assessment
Subgroup Comparator Daptomycin Comparator Daptomycin
Complicated 30 26 32 28

RIE

Uncomplicated 15 14 18 14

RIE

Left IE 20 12 16.5 8
Complicated 15 14 24 14
Bacteremia

Uncomplicated 14 14 14 14
Bacteremia

The table above provides a summary of the median duration of study drug
administration in each of the IEAC final diagnosis subgroups. Of note, Investigators
treated subjects with complicated bacteremia and left IE in the comparator arm for
longer median periods of time than those in the daptomycin arm. In addition,
although there is a 28-42 day protocol-specified minimum treatment duration for
subjects with complicated bacteremia, such patients received a median of only 14
days in most instances. Interpretation of outcome data becomes confusing in that
setting as the definition of the IEAC outcome at TOC (primary efficacy endpoint)
includes a provision regarding patients having received at least the minimum amount
of study medication as defined in the Minimum Study Treatment Regimen and
Duration guidelines. The study was not designed to determine if 14 days of treatment
is comparable to 28-42 days of treatment for subjects with complicated bacteremias.

Table 59: Analysis of Median Duration of Study Medication (ITT)

Daptomycin Comparator
IEAC Final Diagnosis Over.all IEAC !EAC Over.all IEAC I’EAC
Subgroup Medlgn Successes at Failures at Medlgn Successes at | Failures at
Duration TOC TOC Duration TOC TOC
(days) (days) (days) (days) (days) (days)
Complicated RIE 26 28 17.5 30 30 24.5
Uncomplicated RIE 14 14 11.5 15 15 13.5
Left IE 12 42% 12 20 27** 16.5
Complicated Bacteremia 14 14 14 15 26 14
Uncomplicated Bacteremia 14 14 13 14 14 16.5

*n=1; *¥n =2

Based on an analysis of the median duration of study medication among patients assessed

as successes and failures by the IEAC at TOC, it appears possible that the open-label
nature of the study may have influenced the duration of study medication employed by
the investigators. Overall, patients who ultimately failed treatment with the comparator
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drug regimen received longer courses of treatment than the failures in the daptomycin
group. Among patients with complicated RIE, subjects who ultimately failed treatment
with the comparator received approximately 7 more days of study drug compared to
daptomycin failures. Among patients who failed study therapy for uncomplicated RIE,
Left IE, and uncomplicated bacteremia, comparator-treated patients received study
medication for a longer duration (2 days, 4.5 days, and 3.5 days, respectively) compared
to failures in the daptomycin group. In addition, among patients who were assessed as
successes by the IEAC at TOC, comparator-treated patients with complicated bacteremia
received approximately 12 more days of study medication than successes in the
daptomycin group.

Mortality Data Analysis

Table 60: All-cause mortality data

Daptomycin Comparator

N=120 N=116

Deaths up to day 42P 15 (12.5) 13 (11.2)
Bacteremia 12 (10) 8(6.9)
Endocarditis 3(2.5) 54.3)

All deaths (to end of study) 18 (15) 19 (16.4)
Bacteremia 15(12.5) 11 (9.5)
Endocarditis 3(2.5) 8 (6.9)

This table depicts the all-cause mortality data for the All-comers population stratified by
the timepoints of deaths to Day 42P and all deaths to end of study and stratified by the
clinical subgroups.

Of note:
(1) The overall percentages of deaths at both timepoints are similar.
(2) Focusing on the clinical subgroups, there were more deaths in the daptomycin
group at both timepoints in subjects with bacteremia, whereas there were more
deaths in the comparator group at both timepoints in subjects with endocarditis.

87



Alfred Sorbello, DO
NDA 21572, SE1-008

Table 61: Case-Fatality Rates for Subjects with PRSA Infections

Daptomycin|Comparator
N=19 IN=11

Deaths to Day 42P 7/19 (36.8) [3/11 (27.3)

All deaths to end of study|8/19 (42.1) [7/11 (63.4)

*case-fatality rate = # deaths associated with PRSA/total # of subjects with PRSA

The case-fatality rates for subjects with PRSA infections for the two treatment groups are
summarized in the table above. By Day 42P, there is a higher case-fatality rate among
daptomycin-treated subjects, whereas there is a higher case-fatality rate for the
comparator group at the end of the study. PRSA infections are more frequent in the
daptomycin group, but the case-fatality rate is higher in the comparator group at the end
of the study. This finding suggests that although the comparator group has fewer cases of
PRSA, those who develop PRSA infections have more severe disease compared to their
counterparts in the daptomycin group.

APPEARS THIS WAY
ON ORIGINAL
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Table 62: Details of Subjects with PRSA who Died up to Day 42P

Study Drug |Case [Final Diagnosis DurationjAdverse Events and other
1D (Days) [noteworthy findings
Comparator Oe Complicated RIE 3 Sepsis, Renal Failure
(n=3)
Complicated 3 Sepsis, Renal Failure
bacteremia
Left IE 7  |Cerebral embolus
Septic shock
Daptomycin Complicated 13 [Vertebral osteomyelitis
(n=7) bacteremia § Psoas abscess
MRSA Pneumonia
(autopsy)
Left IET § 7  |Worsening DIC, CHF
Left [ET 8 |Right CVA
Multi-organ Failure
Complicated 3 Septic shock, Heart failure
bacteremia
Complicated 9  [Myecotic aneurysm thoracic
bacteremia aorta
Complicated 3 [Sepsis, Multi-organ Failure
bacteremia
Complicated 4  [Persistent bacteremia
bacteremia 'Worsening sepsis

*All deaths involve MRSA baseline pathogen; fdaptomycin MIC> 2; §vancomycin MIC=2

The table above lists the 10 subjects who developed PRSA infections and died by Day 42

P in both treatment groups. Half of the deaths occurred by Day 4 of study drug

administration and were in the setting of sepsis or septic shock. All of the deaths involved
subjects with either complicated bacteremia or IE and were due to MRSA infections.
Three subjects in the daptomycin group and none in the comparator group who died up to

Day 42P had baseline S. aureus blood isolates that exhibited increasing MICs to
daptomycin and/or vancomycin during daptomycin therapy.
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Table 63: Details of Subjects with PRSA who Died up to the end of study

Study Drug |Case [Final Diagnosis [Duration JAdverse Events and other
D Study Med|noteworthy findings
(b) (6} -
Comparator k T |Complicated |13 End stage cutaneous T cell
(n=4) |bacteremia lymphoma
+ |Complicated |7 Congestive heart failure,
RIE chest pain, cardiac arrest
* |Uncomplicated |16 Progression of prostate cancer,
[bacteremia athologic femur fracture
T |Left IE 27 Left subdural hematoma,
intramural heart abscess
Daptomycin,  * |Complicated |5 Thrombopenia with
(n=1) |bacteremia |coagulopathy, CLL

*baseline pathogen = MSSA; Tbaseline pathogen = MRSA

The table above lists the 5 subjects who developed PRSA infections and died to the end
of the study in both treatment groups. Many of the deaths were related to underlying
diseases rather than due to septic complications. Three subjects had MRSA infections and
two had MSSA infections. No subjects had baseline S. aureus blood isolates that
exhibited increasing MICs to daptomycin and/or vancomycin during daptomycin therapy.

Table 64: Proportionate Mortality associated with PRSA
DaptomycinfComparator

Deaths to Day 42P 7/15 (46.7) |3/13 (23)

All deaths to end of study|8/18 (44.4) [7/19 (36.8)

*Proportionate mortality = # deaths associated with PRSA in time period
total # all-cause deaths in same time period

As depicted in the table above, the proportionate mortality rate associated with PRSA
was higher in the daptomycin group at Day 42P and at end of study. The proportionate
mortality rate associated with PRSA in the comparator arm increased from Day 42P to
end of therapy, but did not reach the same magnitude as observed in the daptomycin arm.
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Table 65: Crude Mortality Rates

Relative Risk of Death
Daptomycin |[Comparator
Deaths to All-cause MR 12.5% 11.2%
Day 42P |5 rortionate MR [46.7% D3%
lassociated with PRSA
MR associated with  |5.84% 2.58% 2.26
PRSA 195% CI (0.60, 8.51)
All-cause MR 15.0% 16.4%
Alildefaths dto Proportionate MR |44.4% 36.8%
end ot study lassociated with PRSA
MR associated with  6.66% 16.02% 1.10
PRSA |95% CI(0.41, 2.95)

*Mortality Rate from PRSA = (all-cause mortality rate) X (proportionate mortality rate);
MR = mortality rate

The FDA review team conducted several exploratory analyses of mortality data to
determine the risk for death among persons who failed study drug treatment due to
PRSA. The table on this slide depicts the crude mortality rates for both treatment groups
based on the all-cause mortality rates among the All-comers population and the
proportionate mortality rates associated with PRSA in the two treatment groups.

Although the proportionate mortality rate associated with PRSA was higher in the
daptomycin group, the risk of death at the end of study in terms of the mortality rate
associated with PRSA in the entire population was similar to that of the comparator
group. The relative risk of death was 1.10. A follow-up assessment using age-adjusted
mortality rates revealed similar risks of death associated with PRSA in both groups.

More worrisome, however, is the higher risk of death in terms of the mortality rate
associated with PRSA in the daptomycin group up to Day 42P. The relative risk of death
for the daptomycin-treated patients with PRSA is over 2-fold greater than the risk of
death for comparator-treated subjects. Unfortunately, there is insufficient information in
terms of characterizing the underlying heterogeneity of the study population, lack of
death certificate data to explain mortality rates, and identification of other potential
confounders to explain the mortality rates.
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Table 66: Summary of Study Subjects’ Deaths (up to Day 42) in All-comers Population
Daptomycin | Comparator

Total Deaths per subgroup 15 (100) 13 (100)
Complicated RIE 0 1(8)
Uncomplicated RIE 0 0
Left [E 3 (20) 4 (30)
Complicated Bacteremia 7 (47) 8 (62)
Uncomplicated Bacteremia 5(33) 0

Other Characteristics

PRSA 7 (47) 3(25)
MRSA 11 (73) 4 (33)
MSSA 4(27) 8 (67)

As depicted in the table of study subject deaths up to Day 42P above, there were two
more deaths among patients with IE in the comparator group. However, more striking,
there were five deaths in the daptomycin group among subjects with uncomplicated
bacteremia compared to none in the comparator group. The five deaths in subjects with
uncomplicated bacteremia, included three subjects with cardiac-related problems, one
subject with a candidemia, and one subject with a gangrenous dysvascular left lower
extremity who refused amputation and subsequently died.

APPEARS THIS WAY ON
ORIGINAL
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6.1.5 Clinical Microbiology

Please refer to the report of Dr. Peter Coderre for full details on the Microbiology issues.

6.1.6 Efficacy Conclusions

Study DAP-IE-01-02 represented the first attempt by a Sponsor to conduct a sizable,
randomized, controlled, pivotal clinical study to demonstrate the efficacy of an antibiotic
in subjects with S. aureus bacteremia and infective endocarditis to support of an NDA
supplement for the S. aureus bacteremia and endocarditis indications. However, various
issues in relation to study design and conduct limited the ability to generalize the results
from the all-comers population to each of the IEAC final diagnosis subgroups. The
relevance of the findings in the all-comers target population to the reference population
of all subjects with S. aureus bacteremia and various complications (including infective
endocarditis) is limited. Based on the FDA assessment of the results of study DAP-IE-01-
02, daptomycin was non-inferior to standard of care (SSP or vancomycin) in the
treatment of S. aureus bacteremia due to methicillin-susceptible and methicillin-resistant
strains in adults. However, the data was insufficient to demonstrate the efficacy of
daptomycin in the treatment of S. aureus infective endocarditis.

The principal factors that limited assessment of the efficacy (treatment effect) of
daptomycin as studied in DAP-IE-01-02 were the following: (1) As an open-label trial,
the study was subject to bias in terms of patient selection, attribution of adverse events
(such as renal insufficiency and CPK elevations) to study drug, and duration of study
medication prior to premature discontinuation due to clinical or microbiological failure
from the Investigators’ perspectives. (2) The study lacked appropriate size and power to
make statistically meaningful inferences about the performance of study drug in each of
the IEAC final diagnosis subgroups. There was inconsistency of study drug efficacy
across the IEAC final diagnosis subgroups. As a consequence, there is statistical
uncertainty of the results, particularly with respect to the efficacy of daptomycin in the
smallest final diagnosis subgroup involving patients with infective endocarditis. (3) The
study population was not fully characterized in terms of prognostic factors that could
affect outcome at the primary and secondary endpoints in the all-comers population and
in the IEAC final diagnosis subgroups, including portal(s) of entry, presence of
eradicable foci of infection, presence of metastatic foci, and community or nosocomial
acquisition. In the absence of that information, it is not possible to determine to what
extent the study population is representative of all patients with S. aureus bacteremia and
endocarditis, which limits generalizability of the results. (4) There were multiple study
design and conduct issues that tended to reduce observable differences between the two
treatment groups, thereby sustaining the conclusion of non-inferiority. (5) Post-
randomization data (central echocardiography) was used by the IEAC in assessing
outcome at the primary efficacy endpoint and in classifying subjects into final diagnosis
subgroups.
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In addition to the statistical and study design issues described above, there were observed
differences between the treatment groups that were clinically meaningful in terms of the
mortality associated with microbiological failures due to persisting and relapsing S.
aureus (PRSA) infections. In subjects whose baseline S. aureus blood culture isolates
developed reduced susceptibility to daptomycin during or immediately following the
completion of daptomycin treatment, there was a significant association with clinical
failures, PRSA infections, and deaths (in a few cases), which gave rise to significant
safety concerns. A similar pattern was not observed among comparator treated subjects
who developed increasing MICs from baseline to vancomycin during or immediately
following vancomycin therapy.

7. INTEGRATED REVIEW OF SAFETY

Please refer to the report of Dr. Charles Cooper for full details and discussion of the
integrated safety review for this submission.

7.1 Methods and Findings

7.1.1 Deaths

7.1.2 Other Serious Adverse Events

7.1.3 Dropouts and Other Significant Adverse Events

7.1.3.1 Overall profile of dropouts

7.1.3.2 Adverse events associated with dropouts
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7.1.3.3 Other significant adverse events

7.1.4 Other Search Strategies

7.1.5 Common Adverse Events

7.1.5.1 Eliciting adverse events data in the development program

7.1.5.2 Appropriateness of adverse event categorization and preferred terms

7.1.5.3 Incidence of common adverse events

7.1.5.4 Common adverse event tables

7.1.5.5 Identifying common and drug-related adverse events

7.1.5.6 Additional analyses and explorations

7.1.6 Less Common Adverse Events

7.1.7 Laboratory Findings
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7.1.7.1 Overview of laboratory testing in the development program

7.1.7.2 Selection of studies and analyses for drug-control comparisons of laboratory
values

7.1.7.3 Standard analyses and explorations of laboratory data

7.1.7.3.1 Analyses focused on measures of central tendency

7.1.7.3.2 Analyses focused on outliers or shifts from normal to abnormal

7.1.7.3.3 Marked outliers and dropouts for laboratory abnormalities

7.1.7.4 Additional analyses and explorations

7.1.7.5 Special assessments

7.1.8 Vital Signs

7.1.8.1 Overview of vital signs testing in the development program

7.1.8.2 Selection of studies and analyses for overall drug-control comparisons
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7.1.8.3 Standard analyses and explorations of vital signs data

7.1.8.3.1 Analyses focused on measures of central tendencies

7.1.8.3.2 Analyses focused on outliers or shifts from normal to abnormal

7.1.8.3.3 Marked outliers and dropouts for vital sign abnormalities

7.1.8.4 Additional analyses and explorations

7.1.9 Electrocardiograms (ECGs)

7.1.9.1 Overview of ECG testing in the development program, including brief review of
preclinical results

7.1.9.2 Selection of studies and analyses for overall drug-control comparisons

7.1.9.3 Standard analyses and explorations of ECG data

7.1.9.3.1 Analyses focused on measures of central tendency

7.1.9.3.2 Analyses focused on outliers or shifts from normal to abnormal
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7.1.9.3.3 Marked outliers and dropouts for ECG abnormalities

7.1.9.4 Additional analyses and explorations

7.1.10 Immunogenicity

7.1.11 Human Carcinogenicity

7.1.12 Special Safety Studies

7.1.13 Withdrawal Phenomena and/or Abuse Potential

7.1.14 Human Reproduction and Pregnancy Data

7.1.15 Assessment of Effect on Growth

7.1.16 Overdose Experience

7.1.17 Postmarketing Experience
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7.2 Adequacy of Patient Exposure and Safety Assessments

7.2.1 Description of Primary Clinical Data Sources (Populations Exposed and
Extent of Exposure) Used to Evaluate Safety

7.2.1.1 Study type and design/patient enumeration

7.2.1.2 Demographics

7.2.1.3 Extent of exposure (dose/duration)

7.2.2 Description of Secondary Clinical Data Sources Used to Evaluate Safety

7.2.2.1 Other studies

7.2.2.2 Postmarketing experience

7.2.2.3 Literature

7.2.3 Adequacy of Overall Clinical Experience
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7.2.4 Adequacy of Special Animal and/or In Vitro Testing

7.2.5 Adequacy of Routine Clinical Testing

7.2.6 Adequacy of Metabolic, Clearance, and Interaction Workup

7.2.7 Adequacy of Evaluation for Potential Adverse Events for Any New Drug
and Particularly for Drugs in the Class Represented by the New Drug;
Recommendations for Further Study

7.2.8 Assessment of Quality and Completeness of Data

7.2.9 Additional Submissions, Including Safety Update

7.3 Summary of Selected Drug-Related Adver se Events, | mportant
Limitations of Data, and Conclusions

7.4 General Methodology

7.4.1 Pooling Data Across Studies to Estimate and Compare Incidence

7.4.1.1 Pooled data vs. individual study data
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7.4.1.2 Combining data

7.4.2 Explorations for Predictive Factors

7.4.2.1 Explorations for dose dependency for adverse findings

7.4.2.2 Explorations for time dependency for adverse findings

7.4.2.3 Explorations for drug-demographic interactions

7.4.2.4 Explorations for drug-disease interactions

7.4.2.5 Explorations for drug-drug interactions

7.4.3 Causality Determination

8. ADDITIONAL CLINICAL ISSUES

8.1 Dosing Regimen and Administration

The dosage of daptomycin investigated in pivotal study DAP-IE-01-02 was 6 mg/kg
q24h, which is a higher dosage compared to the current package labeling of 4 mg/kg
q24h for the indication of complicated skin and skin structure infections.

8.2 Drug-Drug I nteractions

Please refer to the integrated safety review by Dr. Charles Cooper.
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8.3 Special Populations

A dramatic decline in the efficacy of daptomycin was observed in the all-comers
population and in subjects with IE who were older than age 65 and who had mild to
moderate renal insufficiency. The trends were in sharp contrast to the efficacy rates of the
comparator in the all-comers population and in subjects with IE who were elderly and
who had corresponding degrees of renal insufficiency. The reasons for the disparate
efficacy trends are uncertain due to insufficient data in terms of characterizing the
underlying heterogeneity of the study population, lack of death certificate data to explain
mortality rates, and identification of other potential confounders.

8.4 Pediatrics

The efficacy of daptomcyin in pediatric patients with S.aureus bacteremia and
endocarditis was not assessed in the pivotal study.

8.5 Advisory Committee M eeting

A meeting of the Anti-Infective Drug Advisory Committee to discuss this application was
conducted on March 6, 2006. The Committee voted 9 to 0 that the pivotal study provided
substantial evidence of safety and efficacy of daptomycin in the treatment of S. aureus
bacteremia. The Committee voted 5 to 4 that the pivotal study provided substantial
evidence of safety and efficacy of daptomycin in the treatment of S. aureus endocarditis.
Please refer to the complete transcripts of the Advisory Committee Meeting for full
details.

8.6 Literature Review

A review of selected articles from the published English-language medical literature was
conducted. In addition, the code of federal regulations and pertinent FDA/Center for
Drug Evaluation and Research guidances for industry were consulted.

8.7 Postmar keting Risk Management Plan

A prospective registry should be established for patients who are treated with daptomycin
for the indications cited above who experience persistent or relapsing bacteremias and
have S. aureus blood isolates that exhibit rising MICs to daptomycin during or
immediately following the course of daptomycin therapy. In addition, post-marketing
reports should be scrutinized for off-label use of the drug for suspected or proven
infective endocarditis, with particular attention to cases in which the S. aureus isolate
exhibited increasing MICs during or immediately following therapy compared to baseline
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and for cases in which doses higher than the labeled 6 mg/kg q24h dosage for this
indication were used by the prescriber.

8.8 Other Relevant M aterials

There were no additional materials referenced for the review.

9. OVERALL ASSESSMENT

9.1 Conclusions

Based on the FDA assessment of the results of study DAP-IE-01-02, daptomycin was
non-inferior to standard of care (SSP or vancomycin) in the treatment of S. aureus
bacteremia in adults due to methicillin-susceptible and methicillin-resistant strains.
However, the data was insufficient to demonstrate the efficacy of daptomycin in the
treatment of S. aureus infective endocarditis. The efficacy of daptomycin in patients with
osteomyelitis, prosthetic valve endocarditis, meningitis, and deep organ infections due to
S. aureus was not assessed. The study involved a pathogen-driven, all-comers target
population having at least one positive blood culture for S. aureus irrespective of the
underlying clinical setting, but the relevance of the findings in the all-comers target
population to the reference population of all subjects with S. aureus bacteremia and
infective endocarditis was limited. As a consequence of limitations related to study
design, conduct, and generalizability, and the lack of substantial evidence for efficacy in
IE, labeling of the drug with the indication restricted to S. aureus bacteremia without
concomitant infective endocarditis is warranted.

Multiple factors in the design and conduct of DAP-IE-01-02 limited assessment of the
efficacy (treatment effect) of daptomycin in subjects with S. aureus bacteremia and
diminished the ability to generalize the results from the all-comers population to the
IEAC final diagnosis subgroups and infective endocarditis experience. The principal
limiting factors were the following:

(1) As DAP-IE-01-02 was an open-label study, there was the potential for bias in terms of
patient selection, attribution of adverse events (such as renal insufficiency and CPK
elevations) to study drug, and duration of study medication prior for treatment or with
respect to premature discontinuation due to clinical or microbiological failure from the
Investigators’ perspectives. The study lacked a double-blind design to minimize bias and
sufficient assay sensitivity, which are characteristics of well-controlled, randomized
clinical trials (5,6). The ability of the study to distinguish between active and inactive
treatments in subjects with left IE was compromised due to the very low efficacy rate in
the comparator group. In the absence of a placebo control group, we cannot be assured
that the efficacy rate of 22% in the comparator group for subjects with left IE provided a
valid comparison for the 11% efficacy rate among daptomycin-treated subjects.
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Similarly, the ability of the study to distinguish between active and inactive treatments in
subjects with right IE was compromised due to the low efficacy rate of the comparator
(43.8%) compared to the published cure rates of 90-100% in right IE as cited by Petti and
Fowler (7). In the absence of a placebo control group, we cannot be assured that the
efficacy rate of 43.8% in the comparator group for subjects with right IE provided a valid
comparison for the 42% efficacy rate among daptomycin-treated subjects.

(2) The study was powered in relation to the all-comers population and not in relation to
the infective endocarditis experience. Thus, the study lacked appropriate size and power
to make statistically meaningful inferences about the performance of the study drugs in
each of the infective endocarditis subgroups (complicated and uncomplicated right IE and
left IE). In addition, there was inconsistency of study drug efficacy across the infective
endocarditis subgroups, as the comparator had better efficacy among subjects with
complicated right IE, whereas daptomycin had better efficacy among subjects with
uncomplicated right IE. In both of those subgroups, the number of subjects was small and
there were six or fewer successes. The lack of consistency for daptomycin across all of
the endocarditis strata is problematic in terms of drawing conclusions about the drug’s
efficacy from a single study of given use (8). A similar pattern of inconsistency was
observed in the performance of daptomycin in the efficacy analysis of patients with SIRS.
Although the efficacy rates of the two treatment groups were comparable in the all-
comers population with SIRS, daptomycin had slightly better performance in subjects
with uncomplicated right IE with SIRS but much worse performance than comparator in
subjects with complicated right IE with SIRS. The small size and insufficient power did
not enable statistically meaningful conclusions to be made. As a consequence, there was
statistical uncertainty of the results, particularly with respect to the efficacy of
daptomycin in the subgroups of patients with infective endocarditis.

(3) The study population was not fully characterized in terms of prognostic factors that
could affect outcome assessments at the primary (TOC) and secondary (EOT) endpoints
in the all-comers population and in the IEAC final diagnosis subgroups. The
generalizability of the study results was limited, as the all-comers study population was
not characterized in terms of portal(s) of entry, presence of eradicable foci of infection,
presence of metastatic foci, and community or nosocomial acquisition. The portals of
entry that precede the onset of S. aureus bacteremia reflect upon different disease entities
that have varying pathophysiologies (such as cellulitis compared to pneumonia) and
different inherent prognoses. S. aureus bacteremia ssociated with eradicable foci have a
better outcome and less mortality compared to non-eradicable foci (9, 10). This finding is
most relevant to catheter-related S. aureus bacteremias, which have lower complication
rates and better outcomes following catheter removal (11). As surgical procedures are
employed frequently to drain foci of infection, the impact of surgical interventions as
confounders of the assessment of drug efficacy in this study is unknown. Community-
acquired S. aureus bacteremia has a higher risk of non-eradicable foci, as the portal of
entry is usually not related to a removable device (such as an intravenous catheter) and
the duration of the bacteremia is frequently unknown (12). Metastatic foci are more
common complications of S. aureus bacteremia than IE with a prevalence of 23% in the
study of Libman and Arbeit (13). However, there was no systematic requirement for all
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subjects in study DAP-IE-01-02 to undergo diagnostic imaging to assess for the presence
of metastatic foci of infection. Thus, the extent of metastatic complications was unknown
in the majority of the study population, and the overall magnitude of metastatic foci
among the study participants was underestimated by relying on Investigator discretion
alone to conduct diagnostic evaluations on an individual basis. Thus, in the absence of
information about the presence or absence of the prognostic factors above, it is not
possible to determine to what extent the study population is representative of all patients
with S. aureus bacteremia and endocarditis.

(4) There were multiple study design and conduct issues that tended to reduce observable
differences between the two treatment groups, thereby sustaining the conclusion of non-
inferiority. They include the following: (a) The shifting of patients with uncomplicated
bacteremia as identified and treated by the Investigators into the complicated bacteremia
subgroup by the IEAC enabled data from subjects with less severe infections and better
inherent prognoses to be used to buttress the efficacy rates of study drug among patients
with more severe and complicated bacteremias. This reclassification of study subjects
was based on application of protocol-specified definitions involving positive blood
cultures on two or more calendar days that were not generally accepted in medical
practice, and which tended to make the efficacy rates appear more uniform. (b) The use
of PENS antibiotics was problematic in the study. There were no protocol-specified
definitions or parameters to assess the use and impact of non-study antibiotics on
therapeutic outcome with study drug. In addition, the IEAC did not have a pre-specified
algorithm to assess PENS use; many of their assessments were made on a case-by-case
basis involving subjective perspectives of the IEAC members. (c) The procedure used by
the IEAC to make outcome assessments was not uniformly consistent with the protocol-
specified criteria for success and failure, which required the study subjects to have
received at least the minimum amount of study medication and not to have missing blood
cultures at the EOT and TOC endpoints. The crucial role of the IEAC in reviewing
endpoint data to determine whether it meets protocol-specified criteria has been described
previously (14). The IEAC did not use the protocol-specified minimum treatment
regimen guidelines to assess duration of study medication, as many subjects with
complicated bacteremias who were assessed as successes did not have a 28-42 day
treatment course as specified in the protocol guidelines. The IEAC did not consider all
persons with missing blood cultures to be failures as specified in the protocol; instead, the
IEAC used their clinical perspective to assess the cases individually and impute missing
microbiological data for subjects who appeared clinically well without intercurrent use of
PENS. In some of those instances, the IEAC overrode the Investigators assessment of
failure at TOC due to an adverse event and imputed success, because the subjects were
followed sufficiently post-EOT that their TOC blood culture was negative and there was
no exposure to PENS antibiotics. (d) Permitting reassignment of subjects who would
have been excluded from the PP population if they violated inclusion/exclusion criteria to
be included in the PP population if it was felt that the violation(s) did not have had an
impact on the assessment of efficacy could make it easier to show non-inferiority of the
treatment groups and mask any true treatment efficacy differences. All of the above
deviations from protocol tended to make the efficacy of the study drugs appear similar.
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(5) Post-randomization data (central echocardiography) was used by the IEAC in
assessing outcome at the primary efficacy endpoint and in classifying subjects into final
diagnosis subgroups. The results of central echocardiography were not provided to the
Investigators managing the subjects’ care prospectively, yet may have had an impact on
the subjects’ clinical course and ultimate outcome.

In addition to the factors described above that limited efficacy assessment, the following
observed differences between the two treatment groups were clinically meaningful:

(1) The frequency of PRSA bacteremias were almost 2-fold higher in the daptomycin
group compared to the comparator group. (2) The frequency of failures at the primary
efficacy endpoint among daptomcyin-treated patients with S. aureus blood culture
isolates that developed reduced susceptibility to daptomycin during or immediately
following daptomycin therapy was higher than the frequency of failures among
vancomycin-treated patients with S. aureus blood culture isolates that developed reduced
susceptibility to vancomycin during or immediately following vancomycin therapy.

(3) There were more deaths among patients with S. aureus blood culture isolates that
developed reduced susceptibility to daptomycin during or immediately following
daptomycin treatment who also developed PRSA bacteremias compared to the patients
with S. aureus blood culture isolates that developed reduced susceptibility to vancomycin
during or immediately following vancomycin therapy who also developed PRSA
bacteremias. In a study by Fowler and others (15), persistent positive blood cultures at
48-96 hours is a strong predictor for complicated bacteremia. A study by Lesens and
colleagues demonstrated that sustained bacteremia (>24 hours after beginning effective
antibiotic therapy) is associated with a higher frequency of metastatic infections (16).
Specific labeling recommendations relevant to PRSA bacteremias and S. aureus strains
that exhibit reduced susceptibility are provided in Section 9.4

9.2 Recommendation on Regulatory Action

Based on the data contained in efficacy supplement SE1-008 to NDA 21572, there was
sufficient evidence to support an approvable designation for daptomycin for the
indication of S. aureus bacteremia without concomitant infective endocarditis from a
clinical perspective pending agreement on the product label. Specific labeling
recommendations are provided in Section 9.4 of this report that are relevant to the
Indications and Usage section and to the Warning Section.

9.3 Recommendation on Postmarketing Actions

9.3.1 Risk Management Activity

A prospective registry should be established for patients who are treated with daptomycin
for the indications cited above who experience persistent or relapsing bacteremias and
have S. aureus blood isolates that exhibit rising MICs to daptomycin during or
immediately following the course of daptomycin therapy. In addition, post-marketing
reports should be scrutinized for off-label use of the drug for suspected or proven
infective endocarditis, with particular attention to cases in which the S. aureus isolate
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exhibited increasing MICs during or immediately following therapy compared to baseline
and for cases in which doses higher than the labeled 6 mg/kg q24h dosage for this
indication were used by the prescriber.

9.3.2 Required Phase 4 Commitments

Please refer to Section 9.3.3 below.

9.3.3 Other Phase 4 Requests

If the Sponsor desires to pursue a labeled indication for infective endocarditis due to
S. aureus, the following phase 4 studies should be pursued:

(1) Extensive studies of the rabbit model of S. aureus endocarditis, in which
concentrations of daptomycin are measured in cardiac vegetation tissues and a subset of
treated animals are observed for several months after therapy (but prior to sacrifice) for
evidence of relapse or metastatic complications. Studies of the effects of daptomycin in
tissue biofilms should also be pursued.

(2) A comparative randomized clinical study of subjects with definite endocarditis by
modified Duke criteria having sufficient size and power to permit meaningful statistical
inferences about drug performance. All enrolled study subjects should have cardiac
echocardiography and a protocol-specified diagnostic imaging assessment for metatstatic
complications as part of the pre-randomization evaluation. A substantial proportion of
the study subjects should have echocardiographically-demonstrable evidence of
endocardial involvement that is suggestive of infective endocarditis.

9.4 Labeling Review

Based on the review of the results of pivotal study DAP-IE-01-02, the following labeling
recommendations are provided:

(1) INDICATIONS AND USAGE Section: Staphylococcus aureus bacteremia (SAB)
without concomitant infective endocarditis caused by methicillin-susceptible and
methicillin-resistant strains. The efficacy of CUBICIN in patients with infective
endocarditis due to S. aureus has not been demonstrated. CUBICIN has not been studied
in patients with osteomyelitis, prosthetic valve endocarditis, meningitis, and deep organ
infections due to S. aureus.

(2) WARNINGS: Persistent and relapsing S. aureus (PRSA) bacteremias were observed
more frequently among daptomycin-treated patients compared to patients receiving
standard of care. (See CLINICAL STUDIES). Six daptomycin-treated patients,
including three patients with infective endocarditis, had S. aureus blood culture isolates
that were susceptible to daptomycin at baseline and exhibited rising MICs >2 ng/ml to
daptomycin during or immediately following therapy. All six patients were failures at the
primary efficacy endpoint, and two patients with infective endocarditis died
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subsequently. In order to monitor daptomycin-treated patients with S. aureus bacteremia
for the development of PRSA infections and reduced susceptibility to the drug, blood
cultures and daptomycin susceptibility testing by MIC using a standardized procedure
should be repeated on a regular basis. Antibiotic treatment should be adjusted based on
test results.

The labeling recommendations above are underpinned by the following evidence: (1) the
lack of substantial evidence to demonstrate the efficacy of daptomycin in the treatment of
infective endocarditis due to S. aureus, and (2) the clinical concerns underscored by the
frequency of clinical failures and deaths among daptomycin-treated patients with PRSA
infections and S. aureus blood culture isolates that exhibit reduced susceptibility to
daptomycin during or immediately following treatment with the drug. The
recommendations for the Indications and Usage Section and the Warnings Section are in
accordance with the labeling requirements for prescription drugs as described in 21 CFR
201.57. In addition, the regulations specified in 21 CFR 314.126(b) regarding substantial
evidence of effectiveness and 21 CFR 201.57(e) regarding warnings to describe serious
adverse reactions, potential safety hazards, and special problems that may lead to death or
serious injury for which a causal relationship need not have been proved are particularly
pertinent to the above recommendations. It is recommended that the text described above
for the Warning Section should be in bold type.

9.5 Commentsto Applicant

There are no additional comments to the Applicant Sponsor.

10. APPENDICES
10.1 Review of Individual Study Reports

There are no additional comments for this section.

10.2 Line-by-Line Labeling Review

Please refer to Section 9.4.
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Summary

Based on evidence from the open-label, randomized, active-controlled clinical trial
submitted by the Sponsor, there is adequate efficacy and safety data to recommend
approval of daptomycin in patients > 18 years of age, for the indication of
Staphylococcus aureus bacteremia, provided that the Indications and Usage section
clearly delineate that patients with certain clinical conditions such as osteomyelitis,
meningitis, and prosthetic valve endocarditis were not studied. This is important because
S aureus bacteremia is often associated with a variety of clinical conditions such as skin
and soft tissue infections, bone and joint infections, pneumonia or other deep seated
infections.

Although data submitted in this application suggest that daptomycin may have activity in
the treatment of infective endocarditis (IE), several issues preclude the ability to
determine a true treatment effect. These issues include the small numbers of patients
studied, lack of specificity of diagnosis, and low observed success rates. Infective
endocarditis is a disease with high mortality and morbidity. The subgroup of patients with
endocarditis in this study represented ~ 22 % of the total population, with the remainder
of the patients having S aureus bacteremia associated with different clinical conditions.
The pathophysiology and prognosis in patients with S aureus bacteremia is substantially
different from that in patients with IE, thus limiting the ability to extrapolate efficacy data
from the all-comers population to the IE subgroup.

S aureusbacteremia and IE represent different aspects of the spectrum of illness caused
by S aureus. It is thus prudent that a statement be included in the Indications and Usage
section, that the efficacy of daptomycin in the treatment of infective endocarditis has not
been demonstrated.

In this study, increasing Minimum Inhibitory Concentration (MICs) to daptomycin
relative to the baseline isolate was seen in seven patients. Six of these patients had
persistent or relapsing S. aureus bacteremia and all were clinical failures. As increasing
MICs were associated with clinical failure and some of these patients died, this
information should be reflected in the Warnings section of the label.

Background

Daptomycin is a cyclic lipopeptide that acts by disrupting the plasma membrane resulting
in loss of membrane potential and cell death. Daptomycin was approved in September
2003 for the treatment of complicated skin and skin structure infections (¢cSSSI).

Daptomycin is not effective in the treatment of pneumonia. Cubist had conducted two
controlled clinical trials of similar design to evaluate daptomycin in the treatment of
moderate to severe community-acquired pneumonia due to Streptococcus pneumoniae,
including penicillin-resistant strains. In both trials, non-inferiority of daptomycin to
comparator was not demonstrated. Daptomycin has been shown to interact in vitro with
pulmonary surfactant.



In a Phase 2 study conducted by Lilly, the clinical efficacy of daptomycin 3 mg/kg

q12 hours as treatment of S aureus infective endocarditis was lower than that of
comparator (usually nafcillin/gentamicin). It was postulated that the lower efficacy rate in
the treatment of S aureus endocarditis was due to low daptomycin levels with q 12 hour
dosing.

Cubist had conducted a randomized, open-label, multicenter, Phase 2 study comparing
three doses of intravenous daptomycin (4 mg/kg every 24 hour, 6 mg/kg every 24 hours,
3 mg/kg every 12 hours following a single 6 mg/kg loading dose) with a comparator
agent (either i.v. vancomycin, or 1.v. nafcillin/oxacillin) in patients with bacteremia
caused by gram-positive pathogens. This Phase 2 study was terminated early due to slow
enrollment. The efficacy of daptomycin 4 mg/kg q24h was similar to comparator for
patients with bacteremia due to gram-positive pathogens. The daptomycin 3 mg/kg q12h
regimen appeared to be less effective than either of those regimens. The Sponsor's
assessment was that these observations were consistent with the pharmacodynamic
characteristics of daptomcyin and support the utility of once daily dosing for the
treatment of serious infections due to gram-positive pathogens. Success rates in patients
in the daptomycin 6 mg/kg q24h treatment group were also lower than that of the
comparator. The Sponsor postulated that other confounding clinical factors, including
delayed adjunctive treatments (e.g., surgical drainage and removal of foreign bodies)
affected outcomes among these patients.

Proposed I ndication
S aureus bacteremia including those with suspected or definite infective endocarditis
caused by methicillin-susceptible and methicillin-resistant strains

Study DAP-1E-01-02

This was a multicenter, randomized (1:1), open-label study in patients with S aureus
bacteremia, including those with known or suspected IE. The study was conducted from
8/28/2002 to 02/16/05. According to the original protocol, patients with a high likelihood
of left-sided IE were to be excluded. Following a protocol amendment in April 2004,
patients with LIE were allowed in the study and were separately randomized to the two
treatment groups.

Intravenous daptomycin was compared with semi-synthetic penicillins (nafcillin,
oxacillin, cloxacillin, or flucloxacillin) or vancomycin. An independent external
adjudication committee (IEAC), consisting of five infectious disease physicians (four
members and one chair person) was convened to conduct a blinded clinical review of the
data and to make assessments of diagnosis and outcomes at pre-specified time points in
the study. The primary efficacy endpoint, clinical success at the test of cure visit was
based on the IEAC assessment. The Test of Cure (TOC) visit was to occur 38 to 46 days
after completion of study medication for all patients who completed the minimum
duration of study treatment and who were considered to have a successful outcome at the
EOT evaluation.

All patients were to have a transesophageal echocardiography (TEE) performed by the
end of Day 5. The site results of the TEE were to be used by the investigator to determine



the presence or absence of IE. The IEAC determination of Entry and Final diagnoses was
based on the echocardiogram results from the Duke CORE Echo laboratory. These
results were not used by the Investigator.

Patients were classified into one of five diagnostic subgroups, namely left IE,
complicated right IE, uncomplicated right IE, complicated bacteremia, or uncomplicated
bacteremia. These subgroups were used by the investigator at EOT and by the IEAC at
EOT and TOC. There was no requirement that echocardiographic evidence be present for
a diagnosis of right-sided IE to be made.

Key issuesidentified during the review of Study DAP-1E-01-02

1. Study Design: The study was designed as non-inferiority trial in an all-comer
patient population with one or more blood cultures positive for S aureus. The
study was not powered based on the IE population. Originally, the study was
powered to detect a difference in right-sided IE patients. After several
amendments, the study was modified and powered to detect a difference in the all-
comers analysis. The size of the overall study population was small thus limiting
the number of patients in each of the diagnostic subgroups.

2. |EAC Assessments: Although an IEAC was convened to assess data in a blinded
manner, certain other biases inherent with an open-label study could not be
overcome. As the assessments made by the IEAC were post-hoc, discrepancies
between the assessments of the investigator and those of the IEAC were noted.
The final diagnostic category as defined by the IEAC, took into consideration data
such as the Central Echocardiogram results leading to discrepancies between the
IEAC final diagnosis and investigator diagnosis. The length of treatment chosen
by the investigator was based on data available to the investigator in real time,
while the IEAC final diagnosis was based on all available data. Hence, the length
of therapy chosen by the investigator did not always correspond to the final
diagnostic subgroup determined by the IEAC and did not correspond to the
minimum stipulated length of therapy as outlined in the protocol. For certain
parameters such as potentially effective non-study drugs, the IEAC assessment
was done on a case by case basis and was not based on a pre-specified algorithm.
This raises the possibility of introducing bias and limits the ability to reproduce
the IEAC assessments.

3. Heterogeneity of Patient Population: Though an all-comers population is fairly
reflective of the spectrum of illnesses seen with S aureus bacteremia, patient
heterogeneity posed a number of challenges in the context of this clinical trial.
The all-comers population included a very heterogenous mix of patients including
cases of bacteremia with and without a known focus of infection, with and
without an eradicable focus of infection, and patients with left or right-sided
infective endocarditis. The presence or absence of an eradicable focus of infection
can impact outcome significantly as outcomes (both morbidity and mortality) vary
depending on the focus of infection and need for adjunctive surgical procedures."



%3 Data on foci of infection, development of metastatic foci of infection or need
for adjunctive surgical procedures were not collected in a systematic manner,
hence limiting the ability to assess the contribution of these to the overall
outcome.

4. Primary Endpoint: Although non-inferiority was demonstrated for the primary
efficacy endpoint of IEAC success at Test of Cure visit in the overall population,
the only common factor in all these patients was the presence of one or more
positive blood cultures for S aureus. Presence of S. aureus in a blood culture is a
laboratory finding and does not reflect the entire spectrum of illnesses associated
with S aureus bacteremia. Patients with osteomyelitis, prosthetic valve
endocarditis, or meningitis were excluded. The pathophysiology, clinical course,
and outcomes in patients with S aureus bacteremia are highly variable. This
raises an important question as to whether treatment benefit in the overall
population can be extrapolated to the various subgroups that constitute the overall
population especially the IE subgroup and to clinical entities such as osteomyelitis
that were not studied.

5. Datain patientswith IE:

e The number of patients with either left or right-sided infective endocarditis
was very small.

e Though majority of patients had definite or possible IE at study entry
based on modified Duke criteria, only a small number of patients had a
final diagnosis of definite IE.

e Success rates in patients with both right-sided and left-sided IE were low
in both treatment groups.

e The specificity of diagnosis of IE is important given that this disease has
high morbidity and mortality. It also has unique characteristics such as the
presence of vegetations, where both antibacterial activity and drug
penetration are important. In this study specificity of IE diagnosis was
limited for the following reasons:

i. In patients with right-sided IE, the protocol did not require that
they have echocardiographic criteria for IE. In patients with
negative echocardiogram it is possible to have definite IE provided
minor diagnostic criteria as outlined in the Duke criteria for
definite IE are met.* In the absence of evidence for definite IE, it is
difficult to assess the performance characteristics of a study drug.
Treating a patient with possible IE as a definite IE in a clinical
setting is acceptable, however in a clinical trial better specificity of
the diagnosis is important in making any conclusions about drug
efficacy.

ii. Discrepancies in echocardiogram results between local and central
laboratory readings raise additional concerns about the specificity
of the diagnosis of IE. The numbers of patients with IE varied



depending on whether local or central echocardiographic findings
were considered definitive.
6. Microbiology:

e Decreased susceptibility of S aureus to daptomycin on or after therapy
was noted relative to baseline MICs. Reduced susceptibility was
associated with clinical and microbiologic failures.

e Persistent and relapsing bacteremias were seen more frequently in the
daptomycin group.

Synopsis of Efficacy Data in study DAP-1E-01-02

All-Comers

A total of 246 patients were enrolled in the study, 206 from sites in the United States and
40 from all European sites combined. Of 246 patients enrolled, 236 were randomized and
treated including 120 who received daptomycin and 116 who received a comparator
regimen. One patient in the comparator group was enrolled with a suspicion of LIE prior
to Amendment 4A and was excluded from the Intent-To-Treat (ITT) population. The Per
Protocol (PP) population consisted of 139 patients, which included 79 in the daptomycin
group and 60 in the comparator group.

Distribution of patients in the two treatment arms, based on the IEAC determined Entry
Diagnosis and Final Diagnosis subgroups for the ITT population are outlined in the

following table:

Table1: Entry and Final Diagnostic Subgroups (ITT)

Daptomycin Comparator Total
(N=120) (N=115) (N=235)
IEAC Entry Diagnostic Subgroup [N (%)]
Possible 1E 73 (60.8%) 71 (61.7%) 144 (61.3%)
Definite TE 17 (14.2%) 20 (17.4%) 37 (15.7%)
Not IE 30 (25.0%) 24 (20.9%) 54 (23.0%)
IEAC Final Diagnostic Subgroup [N (%)]
Complicated bacteremia 60 (50.0%) 61 (53.0%) 121 (51.5%)
Uncomplicated bacteremia 32 (26.7%) 29 (25.2%) 61 (26.0%)
Complicated RIE 13 (10.8%) 12 (10.4%) 25 (10.6%)
Uncomplicated RIE 6 (5.0%) 4 (3.5%) 10 (4.3%)
LIE 9 (7.5%) 9 (7.8%) 18 (7.7%)

Source: Sponsor Table 11-4, final study report

Although, the majority of patients (~75%) had an entry diagnosis of definite or possible
IE, only 28 patients in the daptomycin arm and 25 in the comparator arm had a final
diagnosis of IE. Using the modified Duke criteria to classify patients at study entry
seems to suggest that a substantial number of patients have IE, the actual number of
definite IE cases was however small. In the daptomycin arm, 63/73 (86.3%) patients with



“Possible IE” at entry had a final diagnosis of bacteremia. In the comparator arm, 66/71
(92.9%) patients with “Possible IE” at entry had a final diagnosis of bacteremia.

The following table summarizes the Sponsor's results for the primary efficacy endpoint of
IEAC outcome at TOC in the overall ITT and PP population:

Table 2: Sponsor Primary Efficacy Analysis

Daptomycin Comparator Differencein success
N (%) N (%) rates (95 % ClI)
ITT
Total 120 115
Success 53 (44.2%) 48 (41.7%) 2.4 % (-10.2, 15.1)
Failure 58 (48.3%) 53 (46.1%)
Non-evaluable 9 (7.5%) 14 (12.2%)
PP
Total 79 60
Success 43 (54.4%) 32 (53.3%) 1.1 % (-15.6, 17.8)
Failure 36 (45.6%) 28 (46.7%)

Source: Sponsor Table 11-10, final study report

In the overall population, including cases with bacteremia and endocarditis, the study met
its pre-defined endpoint of [IEAC success in the ITT and PP population using a non-
inferiority margin of -20, as evidenced by the lower bound of the 95% confidence limits
not exceeding -20 and the confidence intervals including the value zero.

The following table summarizes the Sponsor’s efficacy data based on IEAC outcome at
TOC in the ITT population for the IEAC Final Diagnostic Subgroups:

Table 3: Success Rates by | EAC Final Diagnostic Subgroup (1TT)

IEAC Final Diagnostic Subgroup Daptomycin Comparator
n/N (%) n/N (%)
Right sided IE 8/19 (42.1%) 7/16 (43.8%)

Complicated RIE 5/13 (38.5%) 6/12 (50.0%)

Uncomplicated RIE 3/6 (50.0%) 1/4 (25.0%)
Left sided |E 1/9 (11.1%) 2/9 (22.2%)
Bacteremia 44/92 (47.8%) 39/90 (43.3%)

Complicated bacteremia
Uncomplicated bacteremia

26/60 (43.3%)
18/32 (56.3%)

23/61 (37.7%)
16/29 (55.2%)

Source: Sponsor Table 11-12, final study report

I nfective Endocarditis

As the total number of patients with IE was small and the study was not powered to
detect statistical differences between the two treatment arms in patients with endocarditis,
no formal statistical analyses in this subgroup were performed.



A total of 53 patients had an IEAC Final Diagnosis of IE in the ITT population, 28 in the
daptomycin arm and 25 in the comparator arm. In the daptomycin arm there were 19
patients with right IE and 9 with left IE. In the comparator arm, 16 patients had right IE
and 9 patients had left IE.

The median age of patients with IE was 45 years in the daptomycin group and 41 years in
the comparator arm. History of IV drug use was present in 61% of patients in the
daptomycin arm and 56 % in the comparator arm. About 55% of patients had MSSA and
45% had MRSA infections.

Among the 53 patients with IE, 34 had positive central echocardiogram reading, 18
patients (17 RIE, 1 LIE) had negative central echocardiogram readings and 1 patient did
not have an echocardiogram. Discrepancies between the local echocardiography and the
Duke Core Echo laboratory assessments were noted in 18 patients (35%), 10 patients
with positive central echocardiogram findings had negative local echocardiogram
findings while 8 patients with negative central echocardiogram findings had positive
local echocardiogram findings. The actual number of patients who had
echocardiographically demonstrable valvular vegetations and/or perforations varied from
32-42 depending on whether the local or central echocardiogram readings were
considered definitive. These discrepancies in echocardiographic results limit the ability to
accurately define a well-characterized group of patients with IE. Though it is possible to
have endocarditis in the absence of demonstrable vegetations, the performance of the
drug in the presence of vegetations provides evidence of penetration of the drug into the
vegetations, which is an important characteristic of a drug being used to treat this disease.

Success rates reported in the literature in patients with right-sided endocarditis especially
in those with intravenous drug use due to S. aureus are > 85%.” Success rates for patients
with IE, based on the Sponsor's analysis are depicted in the following table for the ITT
and PP populations:

Table 4: Clinical Success Ratesin Patients with | nfective Endocarditis

ITT (N=53) PP (N=33)
|EAC Final Diagnosis Daptomycin Comparator  Daptomycin Comparator
n/N (%) n/N (%) n/N (%) n/N (%)
Uncomplicated RIE 3/6 (50) 1/4(25) 1/2(50) 0/2 (0)
Complicated RIE 5/13 (38.5) 6/12 (50) 5/10 (50) 4/6 (66.7)
Left IE 1/9 (11) 2/9 (22) 1/7 (14.2) 2/6 (33.3)

One comparator-treated and two daptomycin- treated patients had valve replacement surgery for LIE. The comparator-treated patient
was a failure at TOC. One daptomycin- treated patient was a failure at TOC and the other was non-evaluable at TOC.

Microbiologic Failures

According to analyses performed by the Sponsor, of the 28 microbiologic failures in the
daptomycin arm and 23 in the comparator arm, 18 patients in the daptomycin arm and 10
in the comparator arm had persisting or relapsing bacteremia. An additional one patient in
each arm had positive culture from a non-blood source. During the FDA review two
additional patients with persisting or relapsing bacteremia were identified in the



daptomycin arm. Persistent or relapsing S. aureus bacteremia was more common in the
daptomycin arm, both in patients with bacteremia and IE.

Table5: Persistent or relapsing S. aureus infections (ITT)

I[EAC Final Diagnosis Category Daptomycin Comparator
N=21 N=11
Total IE 8 5
Complicated RIE 1 3
Uncomplicated RIE 3 0
Left IE 4 2
Total bacteremia 12 5
Complicated bacteremia 12 5
Uncomplicated Bacteremia 0 0
Persistent Infections 1 1

*includes 1 post-study relapse at Day 85P; ** persistent knee infection; persistent urinary tract infection

Increasing MIC to daptomycin (> 2 mcg/ml) relative to the baseline isolate was noted in
seven patients treated with daptomycin. All except one of these patients had
persisting/relapsing bacteremia and were clinical failures. In the one patient who was a
clinical success, S aureus with increasing MICs was identified from a wound specimen;
this patient had an infected lumbar wound and osteomyelitis and was treated for 74 days.

The following table summarizes information on patients with increasing daptomycin
MICs:

Table 6: I ncreasing Daptomycin MIC (ITT)

Study Baseline Site IEAC Final Diagnosis IEAC Study Day at which

Group Pathogen Outcome Daptomycin
at TOC  MIC > 2 reported

Comparator MRSA Blood Complicated RIE Success Day 11
Daptomycin  MRSA Blood Complicated bacteremia  Failure Day 09P
Daptomycin MSSA Blood Complicated RIE Failure Day 18
Daptomycin MRSA Blood Complicated bacteremia  Failure Day 20P
Daptomycin MRSA Blood LIE Failure Day 4
Daptomycin MRSA Blood LIE Failure Day 7

Daptomycin MSSA Wound  Complicated bacteremia Success  Day 13
Daptomycin MRSA Blood Complicated bacteremia  Failure Day 7

In the comparator group, three patients had S aureus isolates with MIC of 2 mcg/ml and
one of these patients had persisting or relapsing S. aureus bacteremia.

Thus, the development of increasing MICs has significant clinical implications as it is
associated with persisting or relapsing bacteremia and clinical failure. Though resistance
to most antimicrobial agents develop with time following more widespread use it is
unusual for the phenomenon of increasing MICs and its association with clinical failure
to be noted in the context of a clinical trial that was fairly limited in size. This was not



noted in the complicated skin and skin structure infections (cSSSI) trials. The reason for
this observation is unclear. Possible hypotheses include that this may be a reflection of
the higher bacterial load in a disease like S aureus bacteremia or IE, or maybe that in
c¢SSSI adjunctive surgical procedures play an important part in eradicating the infection,
while with bacteremia or IE ability for adjunctive surgical procedures may be limited in
some situations.

Svnopsis of Safety Data in Study DAP-| E-01-02

Overall, the median duration of exposure was 14 days in the daptomycin arm and 15 days
in the comparator arm. Only limited safety data is available on patients treated for greater
than 28 days as only 14 patients received daptomycin for more than 28 days.

There were 18 deaths (15%) in the daptomycin arm and 19 deaths (16.4%) in the
comparator arm. The overall incidence of Adverse Event (AE) was similar in the two
treatment arms. Infection-related Serious Adverse Events (SAEs) were more common in
the daptomycin arm, and renal SAEs were more common in the comparator arm. Gram-
negative SAE’s were more common in the daptomycin arm. The reason for this
observation is unclear. It is possible that concomitant gentamicin in the comparator group
may have played a role in this finding.

Three patients in the daptomycin arm had CPK elevation of >500 U/L with associated
musculoskeletal symptoms. None of the patients in the comparator group had an
elevation in CPK >500 U/L with associated musculoskeletal symptoms. Eleven
daptomycin-treated patients (9.2%) had treatment-emergent elevations in CPK to >500
U/L, including four patients with elevations >10X ULN. In 10 of these patients CPK
levels returned to the normal range either during treatment, or during follow-up. One
patient did not have follow-up values reported. Three patients discontinued daptomycin
due to CPK elevation.
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REGULATORY CONCLUSIONS

1. Based on the data submitted, the Sponsor has provided substantial evidence to
support the indication of S aureus bacteremia. The patient population studied
excluded patients with certain clinical conditions such as osteomyelitis,
meningitis, and prosthetic valve endocarditis. This information should be clearly
outlined in the product label to inform practitioners of the limitations of the data.

2. Data submitted in this application do not provide substantial evidence of safety
and efficacy in patients with infective endocarditis as outlined in 21 CFR
§314.126 for the following reasons:

e Only a small number of patients with either left or right-sided infective
endocarditis were studied.

e The specificity of the diagnosis was unclear in several patients. In a
disease such as infective endocarditis, it is important that patients be well
characterized to adequately understand the performance of the drug.

e Success rates in both left and right-sided infective endocarditis were low
in both daptomycin and comparator arms. In this trial, success rates seen
in patients with right-sided infective endocarditis in both treatment arms
were much lower than that reported in the literature, thus raising the issue
of assay sensitivity.’ In left-sided infective endocarditis with only one
success in the daptomycin arm, and two successes in the comparator arm,
no efficacy conclusions can be drawn.

e As the pathophysiology and outcomes in patients with infective
endocarditis is different from that in the all-comers population with S
aureus bacteremia, efficacy data from the all-comers population cannot be
extrapolated to that in patients with infective endocarditis.

3. The Warnings section of the label should include a statement regarding the
observation made in the clinical trial of increasing MICs to daptomycin and its
association with clinical failure, even though a causal relationship has not been
demonstrated. The recommendation to include this information in the Warnings
section is consistent with 21CFR §201.57 (e), which states that under this section
heading, the labeling shall describe serious adverse reactions and potential safety
hazards, limitations in use imposed by them, and steps that should be taken if they
occur. In a severe illness such as S aureus bacteremia, lack of efficacy is
associated with increased morbidity and mortality and it is important that the
practitioner be made aware of this observation.
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REMARKSCOMMENTS:

NDA 21-572/SE1-008 is an sSNDA supplement that provides for the use of the FDA-approved
drug, CUBICIN®, in the treatment of patients with Staphylococcus aureus bacteremia, including
those with known or suspected endocarditis caused by methicillin susceptible and methicillin-
resistant strains. The proposed dose is 6 mg/kg administered as a 30-minute intravenous (i.v.)
infusion once per day (q24h)

The submission contains no new chemistry information other than a request for a categorical
exclusion from the requirements to prepare an Environmental Assessment under 21 CFR
§25.31(b).

REVIEW

The company states the estimated Expected Introduction Concentration (EIC) will be below 1
part per billion for the production of daptomycin with the approval of this SNDA. This meets the
21 CFR §25.31(b) requirements for categorical exclusion from an environmental assessment.

No changes are made to the CMC approved in the original NDA 21-338 and subsequent
supplements, except that the 250 mg/vial will not be used in this application. No changes are
made to the CMC aspects of the labels except for the elimination of references to the 250
mg/vial. No changes are made to the approved facilities.

The supplement SE1-008 is recommended for approval as the CMC remains unchanged from the
approved NDA 21-572.

CONCLUSIONS & RECOMMENDATIONS:

NDA 21-572/SE1-008 is recommended for approval.

Rapti D. Madurawe, Ph.D.
Review Chemist

cc: Orig. NDA# 21-572
HFD-520/Division File
HFD-520/ProjMan/Davi
HFD-520/Chem/Madurawe
HFD-520/TeamLdr/Vidra
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AMENDMENT

NDA/Serial Number:
Drug Name:

21572 / SE1-008

I ndication(s):

Cubicin® (daptomycin for injection)
Treatment of Staphylococcus aureus bacteremia, including known

or suspected endocarditis caused by methicillin-susceptible and
methicillin-resistant strains.

Applicant: Cubist Pharmaceuticals, Inc.
65 Hayden Ave.
Lexington, MA 02421
Date(s): Submitted: 24 September 2005

PDUFA: 24 March 2006

Table 5 in my original review was taken from the Sponsor’s CSR Table 11-12. The
inclusion of 95% confidence intervals for the diagnostic subgroups did not control for
multiplicity. Because this could increasetype | error, inferences should be based on
confidence intervals adjusted for multiplicity. | have revised the table and included the

99% confidence intervals.

Table5: IEAC Outcomeat TOC by IEAC Final Diagnostic Subgroup

Differencesin
Success Rates
(95% CI)

Differencesin
Success Rates
(99% CI)

(adj. for multiplicity)

Population Daptomycin Comparator

IEAC Final n/N (%) n/N (%)

Diagnostic

Subgroup

ITT Population
Overall 53/120 (44.2%)  48/115 (41.7%)
cRIE 5/13 (38.5%) 6/12 (50.0%)
uRIE 3/6 (50.0%) /4 (25.0%)
cBAC 26/60 (43.3%) 23/61 (37.7%)
uBAC 18/32 (56.3%) 16/29 (55.2%)
LIE 1/9 (11.1%) 2/9 (22.2%)

PP Population
Overall 43/79 (54.4%) 32/60 (53.3%)
cRIE 5/10 (50.0%) 4/6 (66.7%)
uRIE 1/2 (50.0%) 0/2 (0.0%)
cBAC 19/39 (48.7%) 14/29 (48.3%)
uBAC 17/21 (81.0%) 12/17 (70.6%)
LIE 17 (14.3%) 2/6 (33.3%)

2.4% (-10.2, 15.1)
-11.5% (-50.3, 27.2)
25.0% (-33.3, 83.3)

5.6% (-11.8, 23.1)

1.1% (-23.9, 26.0)
-11.1% (-45.2, 22.9)

1.1% (-15.6, 17.8)
-16.7% (-65.5, 32.2)
50.0% (-19.3, 100.0)

0.4% (-23.6, 24.5)
10.4% (-17.0, 37.8)
-19.0% (-64.8, 26.7)

-11.5, (-62.4, 39.4)

25.0, (-51.6, 1.0)

5.6 (-17.3, 28.6)

1.1(-31.7, 33.9)
-11.1 (-55.9, 33.6)

-16.7 (-80.8, 47.5)
50.0 (-41.1, 100.0)
0.4 (-31.1, 32.0)
10.4 (-25.7, 46.4)
-19.0 (-79.2, 41.1)

Sponsor CSR Table 11-12, revised to include 99% ClI’s.
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MEMO TO FILE

Date : May 25, 2006

NDA ; 21-572/SE1-008

Drug Name : Cubicin® (daptomycin for injection)

Date of Submission : March 27, 2006

Medical Division : Division of Anti-Infective and phthalmology

Products (HFD-520)

Subject: Secondary Statistical Review and Evaluation

Conclusions and Recommendations:

The efficacy supplement SE1-008 for NDA 21-572 was submitted by the
applicant on September 26, 2005 for the proposed labeled indication of
daptomycin in the treatment of Staphylococcus aureus bacteremia (SAB)
including those with known or suspected endocarditis caused by methicillin-
susceptible and methicillin-resistant strains. Subsequently, on March 27, 2006,
the sponsor revised the proposed indication to Staphylococcus aureus
bloodstream infections (bacteremia), including those with right-sided infective
endocarditis, caused by methicillin-susceptible and methicillin-resistant strains.

There were several issues with DAP-IE-01-02 study of NDA 21-572, including
but not limited to study design, lack of specificity in the diagnosis of infective
endocarditis (IE), lack of assay sensitivity, inadequate characterization of patients
at baseline, lack of replicative evidence and lack of corroborative data from
earlier phase 2 and 3 studies. Details regarding these issues can be found in the
statistical review of Dr. Scott Komo and the clinical review of Dr. Alfred Sorbello,
and the memorandum of regulatory briefing minutes held on 4/20/06.

Summarizing few important findings, the co-primary efficacy endpoints in the
study were the Independent External Adjudication Committee (IEAC) success
rates at the Test-of-Cure (TOC) visit in the all-comers ITT and Per Protocol (PP)
populations and was evaluated using a non-inferiority margin of 20%. The overall
IEAC success rates in the all-comers ITT population were 44.2% (53/120) in
patients treated with CUBICIN and 41.7% (48/115) in patients treated with
comparator (difference = 2.4%, 95% CI -10.2, 15.1). The success rates in the PP
population were 54.4% (43/79) in patients treated with CUBICIN and 53.3%
(32/60) in patients treated with comparator (difference = 1.1%, 95% CI -15.6,
17.8). Eighteen patients (18/120) in the CUBICIN arm and 19/116 patients in the
comparator arm died during the study. This includes 3/28 CUBICIN and 8/26
comparator-treated patients with endocarditis and 8/19 CUBICIN- and 7/11
comparator-treated patients with persisting and relapsing S. aureus infections.



There were 182 patients with bacteremia and 53 patients with infective
endocarditis (right and left sided) as assessed by the Adjudication Committee in
the ITT population, including 35 with right-sided and 18 with left-sided
endocarditis. The 182 patients with bacteremia included 121 with complicated
and 61 with uncomplicated S. aureus bacteremia. Although non-inferiority was
established in the all-comers population, efficacy of daptomycin was difficult to
assess due to the heterogeneity in the vastly pooled, small patient subgroups.

In my assessment, the statistical evaluation of the data, do not provide adequate
scientific evidence that daptomycin is effective in the treatment of S. aureus right-
sided infective endocarditis (IE). Therefore, | do not recommend labeling
daptomycin for use in right-sided endocarditis.

Thamban Valappil, Ph.D.
Statistical Team Leader,
DBIV/OB/OTS/CDER

Concur:

Mohammad Huque, Ph.D.
Division Director, DB IV/OB/OTS/CDER
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1. EXECUTIVE SUMMARY

1.1 Conclusions and Recommendations

The resubmission dated March 27, 2006 did not contain any new data but provides a rationale for
their revised proposed labeling.

Overall the data in this submission provide substantial evidence that daptomycin is effective in the
treatment of Saphylococcus aureus bacteremia. However, I do not feel that they provide substantial
evidence that daptomycin is effective in the treatment of S, aureus infective endocarditis (IE). The
reasons are given below. In addition, it should be noted that there are two possible issues: (1) rising
minimum inhibitory concentration associated with persisting or relapsing bacteremia and (2) a trend
of decreasing efficacy with increasing renal impairment

The single Phase III trial has weaknesses in both study design and conduct as summarized in §1.3 (for
further details, see §5.1 in my review of the 9/24/05 submission, N21572/SE1-008). While it is true
that these types of trials are difficult to conduct, the weaknesses in this trial make it difficult to
interpret some of the findings. Because of the small sample and heterogeneity of the population, it is
difficult to differentiate a true signal of drug effect from random variation. The Sponsor did
demonstrate noninferiority in the all-comers analysis to comparator. In the study, the majority (77%)
of the patients had bacteremia. The largest experience was in bacteremia patients. The results for
both of the bacteremia subgroups (uncomplicated and complicated) were consistent with the results
for the all-comers population. In addition, identification of bacteremia patients was not an issue as it
was for the infective endocarditis subgroups. For the reasons just stated, I feel the study provided
substantial evidence that daptomycin was effective in the treatment of S. aureus bacteremia.
However, it should be noted that there are two possible issues: (1) rising minimum inhibitory
concentration associated with persisting or relapsing bacteremia and (2) a trend of decreasing efficacy
with increasing renal impairment.

The performance of daptomycin would need to be examined in the endocarditis subpopulation itself
because differences in the pathophysiology of the diagnostic subgroups in the study (i.e. bacteremia,
right- and left-sided endocarditis) make it difficult to extrapolate the findings from the all-comers
population to the subgroups. I did not feel that the study provided substantial evidence of efficacy
because there was both a small number of daptomycin treated endocarditis patients treated (28),
divided into three subgroups (6 uncomplicated right-sided infective endocarditis (RIE), 13
complicated RIE, and 9 left-sided infective endocarditis (LIE)) and the response rate was lower than
expected from the medical literature especially in left-sided patients where the response was poor
(1/9). In addition, the results between the IE subgroups were not consistent. Furthermore, the assay
sensitivity of this study to detect a treatment effect in IE patients is an issue. Finally, the issues of
poor performance of the drug in the Phase II trials, the concern that the size of the compound makes it
difficult to penetrate into the vegetation, and the concern that the drug is calcium dependent and
highly protein bound should be taken into consideration in the determination of efficacy.

1.2  Brief Overview of Clinical Study

The single Phase III trial (Study DAP-01-02) was a multicenter, randomized (1:1), open-label study
comparing daptomycin i.v. (6 mg/kg q24h) with conventional intravenous (i.v.) therapy [semi-
synthetic penicillin (SSP) 2 g gq4h (nafcillin, oxacillin, cloxacillin, or flucloxacillin) or vancomycin
1 g q12h, both with initial synergistic gentamicin] in the treatment of patients with infective
endocarditis or bacteremia due to Staphylococcus aureus.
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In the prior clinical studies, daptomycin performed poorly in two Phase II bacteremia and
endocarditis studies, one conducted by Eli Lilly & Company using a 3 mg/kg q12 hr dose and the
other a dose ranging study conducted by Cubist that included the proposed dose. In addition,
daptomycin was found to be inferior to ceftriaxone in two Phase III trials for the treatment of
community acquired pneumonia. It was hypothesized that an interaction with surfactant impeded the
antimicrobial activity of the daptomycin. The following sentence is in the current label:

CUBICIN is not indicated for the treatment of pneumonia.

1.3 Statistical Issuesand Findings

The study demonstrated the noninferiority of daptomycin to Comparator for the primary endpoint of
IEAC outcome at TOC based on a noninferiority margin of 20%. In the all-comers ITT population,
noninferiority was demonstrated with the treatment difference in Success rates (Daptomycin —
Comparator) of 2.4% and a corresponding 95% CI of (-10.2, 15.1). Similarly, noninferiority was also
demonstrated in the all-comers analysis PP population for the treatment difference in Success rates
(Daptomycin — Comparator) of 1.1% and a corresponding 95% CI of (-15.6, 17.8).

Only in the daptomycin-treated subjects whose staphylococcal blood culture isolates exhibit
increasing minimum inhibitory concentration (MIC) to daptomycin, vancomycin, or both drugs are
persisting or relapsing bacteremia (PRSA) infections and deaths observed. Of the 6 daptomycin-
treated subjects whose blood culture isolates exhibited increasing MICs to daptomycin or both drugs,
all of them developed PRSA and 2 died. In contrast, none of the comparator-treated subjects whose
blood culture isolated exhibited increasing MICs to daptomycin, vancomycin, or both drugs
developed PRSA and there were no deaths among those patients (see Table 7 in the review for the
9/24/05 submission, N21572/SE1-008).

There is a trend where the IEAC response rate at TOC decreases as baseline renal function decreases
for the daptomycin group (see Table 9 in the review for the 9/24/05 submission, N21572/SE1-008).
One might hypothesize that poorer baseline renal function could be a surrogate for a sicker population
and this would explain the decrease in outcome rates. However, this trend is not seen for the
comparator group as would be expected if baseline renal function were a surrogate for a sicker patient
population. Note that this trend was also seen in the initial NDA application for the complicated skin
and skin structure indication.

The following were issues identified during the review:

Small study that was not power ed to detect differencesin diagnostic subgroups

In the original protocol, the study was originally powered to detect a difference in the RIE patients.
After several amendments, the study was changed and the study was powered to detect a difference in
the all-comers analysis. The Sponsor was told that the breadth of the indication would depend not
only on the all-comers analysis but also on the performance as well as numbers in the diagnostic
subgroups. The small sample size and the heterogeneity of patients between the diagnostic subgroups
made it very difficult to determine the effectiveness of daptomycin. Because the sample size in the
subgroups were so small it was difficult to differentiate between a signal of drug effect or random
variation.
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Potential biasesintroduced with the open-label design

The Sponsor attempted to address some of the potential issues with their use of an open-label design
by using a blinded IEAC assess both outcome and diagnosis. However, the use of the IEAC still did
not address the following issues:

e Duration of treatment

The duration length was to be determined by the Investigator’s diagnosis and susceptibility of the
S aureusisolate. During the conduct of the study, actual treatment duration was based on
Investigator discretion. The open-label nature of the study could affect treatment duration
because duration was based on Investigator discretion. They might be either more or less willing
to continue patients on the new treatment relative to the comparator.

e Determination of severe adverse events and adverse events

Investigators, who know what treatment patients receive, determined when either a SAE or an AE
occurred without a strict definition of SAE or AE. This increased the potential for bias. An
example of how knowledge of treatment received could affect the call of an AE would be if the
patient was in the Comparator arm and it was known that the patient received gentamicin, which
is known to have renal toxicity issues. Because patients who discontinued due to an AE would
be considered treatment failures, this has the potential to bias the efficacy results even with the
blinded adjudication committee.

e Potentially Effective Non-Study Drugs (PENS)

Investigators determined when PENS should be given and could thereby affect outcome even if a
blinded adjudication committee since the administration of PENS would be considered Failures.

e Metastatic foci

The definition of the diagnostic subgroups complicated and uncomplicated S. aureus RIE involve
evidence of extrapulmonary sites of infection, and the definitions of complicated and
uncomplicated bacteremia refer to evidence of metastatic foci of infection. It is noteworthy that
there is no requirement for all study subjects to have a standardized radiologic imaging evaluation
for metastatic extrapulmonary infections. The decision as to the intensity and scope of such a
diagnostic evaluation was left solely to the discretion of the individual Investigators. Thus, the
magnitude of subjects with evidence of extrapulmonary metastatic sites of infection is likely an
underestimate due to the lack of a systematic requirement for such diagnostic imaging for all
study participants.

| dentification of endocar ditis patients

e (Cannot determine who is an endocarditis patient at baseline.

A major issue is that one cannot determine who is an endocarditis patient at baseline. This is a
problem because of the way that the diagnostic subgroups are determined using post-baseline
information. The transesophageal echocardiography (TEE) could occur up to five days from the
enrollment in the study.

= Difficulty in determining endocarditis patients
o  Discordance of echocardiographs (central vs. local)

There was substantial discrepancy between the readings of the local and central
echocardiographs. Based on Cohen’s kappa [«=0.25; 2-sided 95% CI=(-0.01, 0.52)], there
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was relatively poor agreement between the central and local echocardiography results. A
fuller description of the discrepancies is given below in Table 10 in the review for the 9/24/05
submission, N21572/SE1-008.

| ssues with the endocar ditis patients

= Small number of IE patients

As shown in Table 5 in the review for the 9/24/05 submission, N21572/SE1-008, there are only
53 IE patients in the study. Of those 53, only 28 were treated with daptomycin. Of those 28
patients, only 19 were included in the PP population. The 28 subjects were spread across the
three IE subgroups (6 uncomplicated RIE, 13 complicated RIE, and 9 LIE patients).

- Response rates

The response rates in the diagnostic subgroups were lower than the anticipated efficacy rates as

described in the medical literature and the performance in the LIE group was especially poor
(1/9).

Discordance of I nvestigator and | EAC Diagnosis

There was discordance in the diagnostic subgroup classification between the IEAC Final Diagnosis
and the Investigator Diagnosis for the Complicated and Uncomplicated bacteremia patients. The
majority of the discrepancies occurred in the bacteremia patients. For the daptomycin arm, in
bacteremia patients, the IEAC classified 23 patients (23 out of 50) as having a more severe diagnosis
(Uncomplicated to Complicated Bacteremia) than diagnosed by the Investigator. In contrast the
IEAC classified 4 patients (4 out of 41) as having a less severe diagnosis than diagnosed by the
Investigator.

For the Comparator arm, in bacteremia patients, the IEAC classified 24 patients (24 out of 44) as
having more severe diagnosis (Uncomplicated to Complicated Bacteremia) than diagnosed by the
Investigator. In contrast the IEAC classified 8 patients as having a less severe diagnosis than
diagnosed by the Investigator.

The IEAC shifted a substantial number of patients in both treatment arms with uncomplicated
bacteremia as assessed and managed clinically by the Investigators into a category of more severe
disease (complicated bacteremia for which they were not treated). The overall effect of such shifting
of patients is to erroneously enhance the success rates in the IEAC final diagnosis subgroups of
complicated bacteremia by inclusion of subjects with uncomplicated disease, who had less severe
disease, better prognoses, were managed clinically for uncomplicated bacteremia, and responded to
treatment regimens appropriate for uncomplicated disease.

Duration of treatment

The median treatment duration for the diagnostic subgroups as defined by the IEAC Final Diagnosis
is much shorter than specified in the protocol. This is because the IEAC upgraded the diagnosis
group to the more severe category but the treatment duration was based on the Investigator EOT
diagnosis.
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| EAC outcomes and evaluability

The IEAC did not follow the protocol with respect to the handling of missing EOT or TOC blood
cultures. The IEAC used blood culture data outside of the protocol-specified windows in order to
determine IEAC outcome. The protocol stated that if either the EOT or TOC blood cultures were
missing that the patient should be considered a failure.

The IEAC also changed outcomes from Failure to non-evaluable because they felt that patients were
not properly managed. This was based on their “clinical judgment.”

Heter ogeneity of population

Patients were included in the study based on at least 1 positive blood. However, this included a broad
range of severity of illness from uncomplicated bacteremia to LIE. These diagnostic subgroups
require varying dosing durations as well as differing prognoses.

Noninferiority margin

The Sponsor used a noninferiority margin of 20%. The Division initially agreed to this margin in a
study where the Sponsor assumed 80% response rates for both arms. Later, because of increasing
MRSA rates, the Sponsor estimated the response rates to be 65% in both arms. Because it was felt
that the placebo rate was low for this population of patients, it was felt that the size of the margin
would not be determined by the smallest effect size that the active drug would be expected to have
compared to placebo. Rather the determination of the noninferiority margin was based on the size of
an acceptable possible loss in efficacy for which the Division felt that 20% was acceptable. However,
in this study the response rates were lower than expected. In the ITT group, the daptomycin success
rate was 44.2% vs. 41.7% for the Comparator. In addition, the response rates in the PP population
were 54.4% vs. 53.3 for daptomycin vs. Comparator. What was really concerning was the
performance in the endocarditis subgroup especially in the LIE group where the rates were 1/9 (11%)
for daptomycin vs. 2/9 (22%) for the comparator. Given this low rate, the validity of a 20%
noninferiority is questionable and impacts the assay sensitivity of the submission.

Primary focus of infection

The Sponsor did not prospectively collect information on the primary focus of infection. So no
standardized procedures were in place to look for or document a primary focus of infection. This has
bearing mostly on the bacteremia patients as the existence of a primary focus of infection would have
bearing on their dosing duration and also what diagnostic category one would be placed.
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2. DISCUSSION

This resubmission did not contain any new data but contained the rationale for the proposed labeling
that the Sponsor is seeking. The following are issues that were identified in addition to those already
addressed in §1.3.

Persistent or relapsing bacteremia

The following paragraph is from the Precautions as well as the Clinical Studies section of the
Sponsor’s proposed label:

Table 1 contains the
results from both the Sponsor’s analysis and the FDA reanalysis.

Table 1: Persisting and Relapsing Bacteremia and Persisting I nfections

Daptomycin Vancomycin only SSP +/- vancomycin
N=120 N=53 N=62

Sponsor Total PRSA N=19 N=9 N=2

MSSA 7/74 (9.5%) 0/10 (0%) 2/60 (3.3%)

MRSA 12/45 (26.7%) 9/43 (20.9%)