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MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH
Date: February 29, 2012
From: Kathy M. Robie Suh, M.D., Ph.D.
Medical Team Leader
Division of Hematology Drug Products
Office of Hematology and Oncology Products
Subject: Medical Team Leader Secondary Clinical Review
NDA 202799, letter date 5/23/2011; received 5/27/2011
Omontys (peginesatide injection) for the treatment of anemia associated with
chronic renal failure (CRF) in adult patients on dialysis
To: NDA 202799

Omontys (peginesatide injection) is an erythropoiesis stimulating agent (ESA) developed for
treatment of anemia in patients with chronic renal failure (CRF). In this application the sponsor
is seeking approval of peginesatide for treatment of anemia associated with CRF in adult patients
on dialysis.

Background:

In patients with chronic kidney disease (CKD) the prevalence of anemia is strongly associated
with worsening renal failure, due largely to deficiency of endogenous erythropoietin.
Consequently, patients with CRF on dialysis are anemic and require exogenous erythropoiesis
stimulation to maintain a hematocrit sufficient to avoid requirement for red blood cell (RBC)
transfusion. Erythropoiesis stimulating agents, including Epogen/Procrit (epoetin alfa), Aranesp
(darbepoetin alfa) and Mircera (pegylated epoetin alfa) are approved for reducing need for RBC
transfusions in patients with CRF on dialysis and not on dialysis. Currently only Epogen/Procrit
and Aranesp are marketed in the U.S. All three of these ESAs are recombinant proteins
administered three times a week (Epogen/Procrit), once weekly or once every two weeks
(Aranesp), or once every two weeks or monthly [maintenance] (Mircera). In the current
application the sponsor proposes introduction of peginesatide as another ESA for use in adult
patients with CRF on dialysis. The intended starting dose is 0.04 to 0.08 mg/kg as a single
monthly dose for patients not currently receiving an ESA or is to be based on the total weekly
dose of current ESA for patients being converted from another ESA. Peginesatide is to be
administered intravenously (IV) or subcutaneously (SC) and the maximum human dose,
regardless of route of administration, is 0.35 mg/kg.
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Peginesatide (AF37702) is a synthetic, pegylated dimeric peptide comprised of two 1dentical,
covalently-linked 21 amino acid chains and having a molecular weight of about 0@ 1t is
water-soluble with an unbuffered pH of 7.1 to 8.5. Structurally, the amino acid sequence of
peginesatide is not related to that of endogenous erythropoietin. Based on the sponsor’s reports,
peginesatide binds to and activates the human erythropoietin receptor and stimulates human RBC
precursors to undergo proliferation and differentiation similar to other ESAs. oy

he sponsor states that the data suggest that peginesatide 1s a
functional agonist of the human EPOr and that the presence of the peg (polyethylene glycol)
moiety, @@ does not decrease the magnitude of in
vitro activation or signal transduction compared to recombinant human erythropoietin (tHuEPO),
darbepoetin alfa. ®® although the kinetics appeared
slightly delayed and potency was generally lower.

Studies Submitted:

In support of the application the sponsor has submitted two active-controlled, open-label studies
in adult patients with chronic renal failure (CRF) [chronic kidney disease (CKD)] on
hemodialysis and currently treated with and ESA (Studies AFX01-12 and AFX01-14). [Note:

In this review I will generally use the term CKD for consistency with terminology in currently
approved ESA labels]. These two studies were designed with the primary objectives of
demonstrating the safety and efficacy of peginesatide in the maintenance treatment of anemia in
hemodialysis patients and to demonstrate the non-inferiority of peginesatide injection to epoetin
alfa in the maintenance treatment of anemia in these patients. The primary efficacy endpoint of
this study is the mean change in hemoglobin (Hgb) between Baseline and the Evaluation Period. The
baseline Hgb value is defined as the mean of five Hgb values: the four most recent Hgb values taken
prior to the day of randomization and the value obtained on the day of randomization. The mean Hgb
during the Evaluation Period for each patient is calculated as the mean of the available Hgb values
during Study Weeks 29 through 36. The composite safety endpoint includes the following events as
adjudicated by the Event Review Committee (ERC): death (all causes), stroke, myocardial infarction,
congestive heart failure (CHF) that meets the definition of a serious adverse event (SAE) in the
protocol, unstable angina that meets the definition of an SAE in the protocol, and arrhythmia that
meets the definition of an SAE in the protocol.

The sponsor has also submitted two active-controlled, open-label studies conducted in adult
patients with CKD not on dialysis and not currently receiving ESA treatment (Studies AFX01-11
and AFX01-13). These studies had a similar design to the studies in patients on dialysis.
Though peginesatide has been studied in patients with CKD not on dialysis, the sponsor does not
propose to market peginesatide for use in these patients with chronic kidney disease who are not
on dialysis, likely due to adverse findings for the cardiovascular safety endpoint in the non-
dialysis studies as presented under Safety discussion below.

Major features of the design and conduct of these four studies in patients with CKD on dialysis
and not on dialysis are summarized in the following table:
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Clinical Efficacy and Safety Studies of Peginesatidein Patientswith Chronic Kidney Disease (CKD) On Dialysisand Not On Dialysis. Summary of

Conducted from
9/29/07-1/22/10;
US

randomization stratified by:
screening Hgb values (10.0-11.4
and 11.5-12.0 g/dL) and New
York Heart Association CHF
Class (0 or no heart disease-1 or
II-1V);

4-week screening period when
pts continue to receive current
ESA treatment as per SOC (up
to 3 screening efforts allowed
per patient); titration period of
28 weeks on treatment following
randomizaion; evaluation period
of 8 weeks on continued study
treatment (weeks 29 to 36);
continued followup for an
additional 16 weeks (to give
total of at least 52 weeks total
study followup).

Primary efficacy endpoint was
change from baseline
hemoglobin (Hgb) during the
Evaluation Period (Wks 29 to
36), with between group
difference (peginesatide minus
epoetin) calculated using an
ANOVA model and and non-
inferiority was declared as a
lower limit of the 2-sided 95%
confidence interval >-1.0g/dL.
Primary safety endpoint was the

with CRF on
hemodialysis for at
least 3 months and
currently on ESA
with stable dose
(stability defined as <
50% change from the
maximum prescribed
weekly dose (i.e.,
[max-min]/max <
0.5) with no change
in prescribed
frequency during the
last 4 weeks prior to
randomization) to
maintain Hgb > 10.0
and <12.0 g/dL. Pts
must be iron replete
and not vitamin B12
or folate deficient.

1-3 x per wk

Starting dose of peginesatide based on
prescribed total weekly epoetin alfa dose during

the last week of the Screening Period as follows:

AF37702 Injection Starting Doses

Screening Epoetin alfa Dose
(U/kg/week)

AF37702 Injection
(mg/kg/Q4W)

<100

0.04

100 to 199

0.08

200 to 200

0.12

=300

0.16

Dose was adjusted during the titration and
evaluation periods to maintain Hgb in range
10.0-12.0g/dL and +1.5g/dL within baseline
value. Note: for Hgb >12.0g/dL, adjustment
directions were different for peginesatide and

control groups as follows:

pegniesatide Epoetin
Reduce dose | IfHgbis 12.5-12.9 | If Hgbis 12.0-12.4
by 25%
Delay and If Hgb is >13.0 If Hgb is >12.5
reduce dose
by 25%

Study Design
Study Identifier: Study design and type of Population and Number of subjects, treatments, Dosage Comments
Study Title control; primary endpoints Number of Subjects | regimensand administration, Route of
[country(ies)] administration
AFX01-12 R (2:1), AC, OL, MC study; Pts >18 yrs of age 420, peginesatide Q4W IV; 210, epoetin alfa IV | Protocol amendments*

11/07 (increase
enrollment to improve
chances of meeting safety
endpoint numbers); 5/08
(increase duration of
screening period from 4
wks to 6 wks; liberalized
definition of stable
epoetin dose allowed for
study entry; allowed for
pts to resume study
treatment after premature
study termination based
on investigator’s
judgment); 10/08 (mainly
clarifications; clarified
duration of followup;
clarification of definition
of baseline Hgb to be the
mean of “the 4 most
recent values prior to
randomization and the
value on day of
randomization” and
definition of mean Hgb
during evaluation period
to be “the mean of the
available Hgb values
during Study Weeks 29
through 36”; some
changes in endpoints
based on EMA request;
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time to occurrence of the 6/09 mainly

composite safety endpoint clarifications; modified

(CSE)[which consisted of death, [broadened scope of]

stroke, myocardial infarction and definition of CHF and

serious adverse events of arrhythmia for composite

congestive heart failure, unstable safety endpoint to align

angina and arrhythmia]. Events with definition of SAE;

were adjudicated by an modified some secondary

independent review committee. endpoints; per-protocol
analysis permitted no
missing doses between
Wks 21 and 35, no RBC
transfusions within 12
wks prior to
randomization); extended
duration of followup to
approx closure of other 3
studies).

AFX01-14 Same as AFX01-12 except: Same as AFX01-12 Same as AFX01-12 except: Protocol amendments*:

Conducted from
10/19/07-1/22/10;
US, Spain, UK,
Germany , Italy,
France, Bulgaria,
Poland, Romania

Additional stratification factors:
geographical region (US,
Western European Union (EU),
Central EU), and route of
administration (IV or SQ).

Peginesatide and epoetin administration could
be IV or SQ and epoetin alfa or beta could be
used

Essentially same as
AFX01-12

AFXO01-11
Conducted from
10/19/07-2/3/10;
UsS

R (1:1:1), AC, OL, MC study;
randomization stratified by:
screening Hgb values (8.0-10.4
and 10.5-10.9g/dL) and New
York Heart Association CHF
Class (0 or no heart disease-1 or
II-1V);

4-week screening period;
correction period of 24 weeks on
treatment following
randomization; evaluation period
of 8 weeks on continued study
treatment (weeks 25 to 36);
continued followup for an
additional 16 weeks (to give

Pts >18 yrs of age
with CRF with
GFR<60
mL/min/1.73m’ not
expected to start
dialysis for at least 12
wks, not on ESA
during prior 12 wks,
not known intolerant
to ESA; Hgb > 8.0
and <11.0 g/dL. Pts
must be iron replete
and not vitamin B12
or folate deficient.

150, peginesatide starting dose 0.025mg/kg
Q4W SC; 150, peginesatide starting dose
0.04mg/kg Q4W SC; 150, darbepoetin alfa
0.75mcg/kg SC Q2W

Dose was adjusted during the study to reach and
maintain Hgb in range 11.0-12.0g/dL.
Adjustment directions were the same for all
treatment groups.

Protocol amendments*
11/07 (allowed
entry/continuation of pts
post-transplant if not on
chronic dialysis); 10/08
(mainly clarifications;
modified [broadened
scope of] definition of
CHF and arrhythmia for
composite safety endpoint
to align with definition of
SAE; modified some
secondary endpoints; per-
protocol analysis
permitted no missing

Reference ID: 3100132




NDA 202799

Page 5 of 62
total of at least 52 weeks total doses between Wks 21
study followup). and 35, no RBC
transfusions within 12
The primary efficacy and safety wks prior to
endpoints were the same as for randomization); 6/09
the dialysis studies (extended duration of
followup to approx
closure of other 3 studies;
some clarifications
AFXO01-13 Same as AFX01-11 except: Same as AFX01-11 Same as AFX01-11 Protocol amendments*:
Conducted from Additional stratification factor-- Essentially same as for
11/20/07-12/31/09; geographical region (US, AFX01-11
U.S., Bulgaria, Western Europe, Central
Hungary, Romania, | Europe)
Poland, Czech
Republic, Germany,
UK, Italy

R=randomized; AC=active-controlled; OL=open-label; MC=multicenter; SOC-standard of care; Hgb=hemoglobin; *=most significant changes;
EMA=European Medicines Agency
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Study Results:

Studies AFX01-12 and AFX01-14 in Patients with Chronic Kidney Disease on Hemodialysis:
The major results for each of the studies are presented and discussed below. For detailed study
description and presentation of analyses and results of the two studies combined, see the Medical
Officer’s Review by Dr. A. Dmytrijuk (final signature February 7, 2012).

Disposition and Population Characteristics for the Dialysis Sudies (AFX01-12 and AFX01-14):
Disposition of patients in the Studies AFX01-12 and AFX01-14 is summarized in the following table:

Dialysis Studies (AFX01-12 and AFX01-14): Disposition of Patients*

AFXO01-12 AFX01-14
Peginesatide IV Q4W | Epoetin alfaIV 1- | Peginesatide IV or SQ Epoetin
(N=532) 3 times per wk Q4W (N=549) alfa/beta IV or
(N=271) SQ 1-3 times
per wk
(N=274)
Randomized 532 (100%) 271 (100%) 549 (100%) 274 (100%)
Received at least 1 dose of 524 (98.5%) 269 (95.9%) 542 (98.7%) 273 (99.6%)
study drug
Permanently Prematurely 190 (35.7%)* 73 (26.9%)° 139 (25.3%)° 71 (25.9%)°
discontinued study drug
Prematurely terminated from 166 (31.2%) 69 (25.5%) 128 (23.3%) 63 (23.0%)
study
Completed study on drug 334 (62.7%) 196 (72.3%) 403 (73.4%) 202 (73.7%)

* all randomized patients
* major reasons: death, 43 [7.8%]; dosing consent withdrawn, 24 [4.5%]; adverse events, 34 [6.4%]; renal transplant, 18
[3.4%]; other, 57 [10.7%]
® major reasons: death, 27 [10.0%]; dosing consent withdrawn, 8 [3.0%]; adverse events, 4 [1.5%]; renal transplant, 12
[4.4%]; other 22 [8.1%]
° major reasons: death, 46 [8.4%]; dosing consent withdrawn, 40 [7.3%]; adverse events, 13 [2.4%]; renal transplant, 16
[2.9%]; other, 21 [3.9%)]
¢ major reasons: death, 26 [9.5%]; dosing consent withdrawn, 11 [4.0%]; adverse events, 8 [2.9%]; renal transplant, 12
[4.4%]; other 10 [3.6%)]

reviewer’s table based on data in sponsor’s tables

In Study AFXO01-12 a total of 1496 patients were screened, 693 (46%) failed screening and 803 (54%)
were randomized. In Study AFX01-14 a total of 1309 patients were screened, 823 (63%) were
randomized, and 486 (37.1%) failed screening. In both studies the major reason for screening failure
(>79% of screen failures) was failure to satisfy one or more inclusion criteria (e.g., not meeting
stability of hemoglobin range requirement in half of the cases). In Study AFX01-12 of the screen
failures 95 (13.7%) had not been on stable epoetin dose for >8 weeks prior to randomization; in Study
AFXO01-14 this number was 63 (13%) patients.

During the studies the leading reason for permanently prematurely discontinuing study drug in both
studies was death (7.8%-10.0% of patients in each treatment group). The great majority of patients
who discontinued study drug prematurely also were terminated from the study.

Demographic, baseline and medical history characteristics of the enrolled and treated patients are
summarized in the following table:
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Dialysis Studies (AFX01-12 and AFX01-14): Demographic, Baseline and Medical History Characteristics of

Patients*
AFXO01-12 AFX01-14
Peginesatide Epoetin alfa Peginesatide IV Epoetin
IV Q4W IV 1-3 times or SQ Q4W alfa/beta IV or
(N=524) per wk (N=542) SQ 1-3 times
(N=269) per wk
(N=273)
Age (yrs)
Mean 57.3 57.5 58.8 58.6
Median 58 57 59 59
range 20-91 22-90 22-93 22-97
Age, N (%)
<65 yrs 370 (70.6%) 190 (70.6%) 350 (64.6%) 173 (63.4%)
>65 to <75 yrs 97 (18.5%) 44 (16.4%) 110 (20.3%) 67 (24.5%)
>75 yrs 57 (10.9%) 35 (13.0%) 82 (15.1%) 33 (12.1%)
Gender, N (%)
Male 293 (55.9%) 144 (53.5%) 331 (61.1%) 153 (56.0%)
female 231 (44.1%) 125 (46.5%) 211 (38.9%) 120 (44.0%)
Race, N (%)
Asian 16 (3.1%) 9 (3.3%) 17 (3.1%) 12 (4.4%)
Black 234 (44.7%) 136 (50.6%) 165 (30.4%) 75 (27.5%)
White 263 (50.2%) 116 (43.1%) 354 (65.3%) 183 (67.0%)
Other 10 (1.9%) 8 (3.0%) 6 (1.1%) 3 (1.1%)
Missing 1 (0.2%) 0 (0%) 0 (0%) 0 (0%)
Ethnicity, N (%)
Hispanic or Latino 135 (25.8%) 69 (25.7%) 95 (17.5%) 52 (19.0%)
Non-Hispanic or non-Latino 388 (74.0%) 200 (74.3%) 447 (82.5%) 221 (81.0%)
Missing 1 (0.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Geographic Area, N (%)
usS 524 (100%) 269 (100%) 335 (61.0%) 167 (60.9%)
West Europe 0 0 68 (12.4%) 33 (12.0%)
Central Europe 0 0 146 (26.6%) 74 (27.0%)
Weight (kg)
Mean 85.15 83.55 79.65 78.74
Median 80.0 80.5 76.0 76.0
Range 40.0-227.0 42.1-158.5 38.0-187.5 43.5-163.0
Baseline Hgb (g/dL)
Mean 11.30 11.32 11.20 11.21
Median 11.4 11.4 11.2 11.3
Range 9.9-124 10.0-12.3 10.0-13.0 9.3-12.2
Baseline Hgb (g/dL), N (%)
<11.4 g/dL 290 (55.3%) 146 (54.3%) 336 (62.0%) 178 (65.2%)
>11.5 g/dL 234 (44.7%) 123 (45.7%) 206 (38.0%) 95 (34.8%)
Ferritin (ng/mL)"
Mean 697.6 657.0 767.1 778.5
Median 666 609 668 668
Range 44-2245 47-1913 87-7329 58-3026
TSAT (%)
Mean 30.9 29.1 30.4 31.0
7
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99 (18.9%)

54 (20.1%)

88 (16.2%)
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Median 29 28 29 28
range 11-82 9-83 11-85 9-84
Time on dialysis
<lyr 49 (9.4%) 32 (11.9%) 82 (15.1%) 40 (14.7%)
>1 yr 475 (90.6%) 237 (88.1%) 460 (84.9%) 233 (85.3%)
Current Kt/V
N 478 247 404 204
Mean 1.65 1.63 1.62 1.60
Median 1.6 1.6 1.6 1.6
range 0.5-4.9 0.7-2.8 0.8-7.7 0.6-3.3
Urea reduction ratio (URR)(%)
N 473 236 343 168
Mean 73.7 73.6 71.3 71.9
Median 74 75 73 74
range 47-97 7-90 10-94 0-97
Primary causes of chronic renal failure, N (%):
Diabetes 222 (42.4%) 118 (43.9%) 174 (32.1%) 96 (35.2%)
Hypertension 184 (35.1%) 97 (36.1%) 155 (28.6%) 57 (20.9%)
Autoimmune disease 13 (2.5%) 10 (3.7%) 17 (3.1%) 14 (5.1%)
Polycystic kidney disease 11 (2.1%) 6 (2.2%) 29 (5.4%) 15 (5.5%)
Pyelonephritis 1 (0.2%) 1 (0.4%) 34 (6.3%) 26 (9.5%)
Interstitial nephritis 5(1.0%) 1 (0.4%) 15 (2.8%) 7 (2.6%)
Urologic 4 (0.8%) 1 (0.4%) 11 (2.0%) 7 (2.6%)
Unknown 21 (4.0%) 6 (2.2%) 31 (5.7%) 11 (4.0%)
Other 63 (12.0%) 29 (10.8%) 76 (14.0%) 40 (14.7%)
Cigarette use, N (%)
Yes 210 (40.1%) 96 (35.7%) 147 (27.1%) 75 (27.5%)
No 314 (59.9%) 172 (63.9%) 394 (72.7%) 198 (72.5%)
Missing 0 (0.0%) 1 (0.4%) 1 (0.4%) 0 (0.0%)
Cardiovascular (CV) risk history, N (%): 519 (99.0%) 268 (99.6%) 534 (98.5%) 270 (98.9%)
At least one CV risk without hypertension 491 (93.7%) 258 (95.9%) 448 (82.7%) 227 (83.2%)
Hypertension 517 (98.7%) 266 (98.9%) 522 (96.3%) 266 (97.4%)
Diabetes 298 (56.9%) 151 (56.1%) 238 (43.9%) 124 (45.4%)
Coronary artery disease (CAD) 238 (45.4%) 100 (37.2%) 209 (38.6%) 91 (33.3%)
Myocardial infarction (MI) 88 (16.8%) 30 (11.2%) 78 (14.4%) 29 (10.6%)
Angina 108 (20.6%) 49 (18.2%) 94 (17.3%) 43 (15.8%)
Coronary artery bypass graft 64 (12.2%) 26 (9.7%) 51 (9.4%) 19 (7.0%)
PCI or coronary stent placement 73 (13.9%) 32 (11.9%) 60 (11.1%) 25 (9.2%)
Arrhythmia 102 (19.5%) 65 (24.2%) 122 (22.5%) 40 (14.7%)
AF, flutter, or SVT 66 (12.6%) 35 (13.0%) 77 (14.2%) 28 (10.3%)
VT or fibrillation 18 (3.4%) 13 (4.8%) 14 (2.6%) 4 (1.5%)

45 (16.5%)

Reference ID: 3100132

Stroke 70 (13.4%) 35 (13.0%) 58 (10.7%) 36 (13.2%)
TIA 27 (5.2%) 10 (3.7%) 22 (4.1%) 6 (2.2%)
Peripheral vascular disease 145 (27.7%) 70 (26.0%) 112 (20.7%) 49 (17.9%)
Hyperlipidemia 353 (67.4%) 190 (70.6%) 276 (50.9%) 126 (46.2%)
Congestive heart failure
Yes 238 (45.4%) 127 (47.2%) 208 (38.4%) 93 (34.1%)
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No 286 (54.6%) | 142 (52.8%) 334 (61.6%) 180 (65.9%)
NYHA CHF Class
No CHF 286 (54.6%) 144 (53.5% 335 (61.8%) 180 (65.9%)
Class 1 128 (24.4%) 65 (24.2%) 97 (17.9%) 44 (16.1%)
Class II 87 (16.6%) 50 (18.6%) 82 (15.1%) 38 (13.9%)
Class IIT 22 (4.2%) 10 (3.7%) 27 (5.0%) 11 (4.0%)
Class IV 1(0.2%) 0 (0.0%) 1(0.2%) 0 (0.0%)

* all randomized patients who received one dose of study drug; + normal range: female, 10-291; male 22-322; ++ transferrin saturation (TSAT) normal
range: 20-55
# for geographic area in Study AFX01-14 numbers represent randomized patients

reviewer’s table, based on data in sponsor’s tables in study reports

Treatment groups were generally well-balanced for baseline demographic and other characteristics in
both studies. Dialysis parameters at baseline for the subjects were similar across all treatment arms in

the studies. About 98% of enrolled patients were receiving dialysis 3 times weekly. Diabetes and
hypertension were the two primary causes of chronic renal failure in both studies (in about 79% of
patients in AFX01-12 and 60% of patients in AFX01-14). ‘Other’ causes of CRF included HIV
nephropathy, complications of transplanted kidney, focal glomerulosclerosis, renal artery stenosis
among other reasons. Proportion of patients with CHF was somewhat greater in Study AFX01-12
than in AFX01-14; however, the prevalence was similar between treatment groups in both studies and
more than three-fourths of patients in both studies had NYHA Class I or less CHF.

Efficacy Results for Dialysis Sudies (AFX01-12 and AFX01-14): Results of the primary efficacy
analyses for each of these studies in patients on dialysis are shown in the following table. The analysis
population for the primary efficacy analysis was the “full analysis population” which consisted of all
randomized patients who received at least one dose of study drug. For both studies the results for the
primary efficacy analysis of hemoglobin change from baseline to the evaluation period (Week 29
through 36) satisfied the sponsor’s pre-specified criterion for non-inferiority of peginesatide to
epoetin, which was that the lower limit of the 95% confidence interval (CI) for peginesatide injection
mean minus epoetin mean was >-1.0g/dL.

Dialysis Studies (AFX01-12 and AFX01-14): Primary Efficacy Endpoint: Summary of Hgb and Changein Hgb
from Baseline to the Evaluation Period (Full Analysis Population)

Study AFX01-12:

AFY7702 Inj. TV Epoetin [V
Hghb 4w 1-3 Times per Week Total
(z/dl) Statistic (N=524) (N=269) (N=793)
Baseline N 524 269 793
Mean (SD¥) 11.30(0.523) 11.32(0493) 11.31(0513)
Madim 114 114 114
Q1-03 109-11.7 1.0-117 109-11.7
Min - Max 09-124 100-12.3 00-124
Evahmtion Period N 445 248 6931
Mean (S0 11.06 (0.932) 11.25(0.846) 11.13 (0.906)
Madian 1.0 1.3 11.1
Q1-03 104-116 108 -118 105-117
Min - Max B5-142 B6-135 B5-142
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Change fom Baseline N 445 248 [
Mean (SD) -0.24(0956) -0.09(092%) -0.19(0.946)
SE 0.045 0.059 0.036
Median 03 01 -02
01-03 -09-04 -I6-05 -08-0.4
Min - Max -10-25 -12-213 -32-25

Difference from LS Mean (SE) -0.15(0.072)

Epoetin [1][2] 2-Sided 95% CI (-0.30, -0.01)

[1] An ANOVA cell means model was used to estimate the mean Hgb change from baseline to the Evaluation Period.
[2] Dhiference from Epoetin = AFA7702 Imection treatment group - Epostin group.

Study AFX01-14:

AF37702 Iny. IV or 5C Epoetin alfa'beta IV or SC
Hzb Q4w 1-3 Tumnes per Week Total
(g'dL}) Statishe (M=542) M=273) (=815}
Baseline N 54z 73 815
Mean (SD) 11.20 (0.553) 11.21 (0.546) 11.21 {0.550)
Madian 112 11.3 113
QL-03 108-116 109-116 103-116
Min — Max 10.0-13.0 93-122 93-130
Evaluatim Penod N 438 237 725
Mean (SD) 11.13 (1.018) 11.05 (0.958) 11.10 (0.999)
Median 11.1 11.1 11.1
QL-Q3 105-11.8 106-11.7 105-118
Miim — Max 55-152 68-142 55-152
Change from Baseline N 438 237 725
MMean (SD) -0.07 (1.009) 017 (1.000) -0.10 (1.008)
SE 0.046 0.065 0.037
Median 01 02 0.1
Ql-03 08-06 08-05 08-046
Min — Max 49-351 41-29 45-31
Diufference from LS Mean (SE) 0.10 (0.078)
Epoetin alfabeta[1][2] 2-Sided 95% CI (-0.05, 0.26)

[1] An ANOVA cell means model was used to estumate the mean Hgb change from Baselne to the Evaluation Peniod.
[2] Dufference from Epoetin alfa'beta = AF37702 Injection treatment group - Epoetim alfa'beta group.

from sponsor’s tables

Results of Per-Protocol population analyses were consistent with the primary efficacy analysis. A
non-parametric analysis (generalized CMH procedure) also gave similar results to the ANOVA
analysis. Six sites which enrolled a total of 71 patients were either closed due to poor documentation
or had good clinical practice issues, and sensitivity analyses excluding efficacy data from these
patients did not change the efficacy results. Sensitivity analyses evaluating the impact of red blood
cell (RBC) transfusions and renal transplant on the study results did not change the study outcome.
Sensitivity analyses using various methods of imputing values for missing data gave efficacy results
consistent with the primary efficacy analysis. Analysis of the primary efficacy endpoint results by
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pre-specified average screening hemoglobin, NYHA CHF Class, age, geographic region, and route of
administration did not reveal any impact of these factors on the overall results. Results for evaluation
by randomization stratification factors of mean screening hemoglobin and NYHA CHF Class and
other factors are summarized in the following table:

Dialysis Studies (AFX01-12 and AFX01-14): Summary of Hgb and Changein Hgb from Baseline to the Evaluation
Period for Pre-Specified Strata (Average Screening Hgb, NYHA CHF Class, Geographic Region) and Other
Important Factors (Full Analysis Population)

AFXO01-12 AFX01-14
Peginesatide IV Epoetin alfa IV Peginesatide IV Epoetin alfa/beta IV or
Q4w 1-3 times per wk or SQ Q4W SQ 1-3 times per wk
(N=524) (N=269) (N=542) (N=273)
Average screening Hgb values <11.4 g/dL:
Baseline
N 302 154 352 180
Mean 10.96 11.01 10.90 10.94
Median 11.0 11.1 11.0 11.0
Range 9.9-12.0 10.0-12.3 10.0-11.7 93-11.7
Evaluation Period
N 257 139 317 156
Mean 10.9 11.21 10.95 10.99
Median 10.9 11.3 10.9 11.0
Range 8.5-13.2 89-13.2 55-13.8 6.8 —-14.2
Change from baseline
N 257 139 317 156
Mean -0.06 0.18 0.05 0.05
Median 0.0 0.2 0.0 0.079
Range -3.0-25 22-23 -49-3.0 -3.7-29
Average screening Hgb values >11.5 g/dL:
Baseline
N 222 115 190 115
Mean 11.77 11.75 11.76 11.75
Median 11.8 11.7 11.8 11.7
Range 10.9-12.4 11.3-12.3 10.9-13.0 11.3-12.3
Evaluation Period
N 188 109 171 109
Mean 11.27 11.31 11.46 11.31
Median 11.3 11.3 11.5 11.3
Range 8.8-14.2 8.6-13.5 8.3-15.2 8.6-13.5
Change from baseline
N 188 109 171 109
Mean -0.49 0.081 -0.30 0.081
Median -0.5 -0.4 -0.3 -0.4
Range 27-25 -3.2-2.1 -3.5-3.1 -32-2.1
NYHA CHF Class 0-I:
Baseline
N 426 217 438 217
Mean 11.30 11.30 11.22 11.30
Median 11.4 11.4 11.3 11.4
Range 9.9-12.4 10.0-12.3 10.0-13.0 10.0-12.3
Evaluation Period
11
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N 363 198 393 198
Mean 11.11 11.23 11.19 11.23
Median 11.1 11.3 11.2 11.3
Range 8.5-14.2 8.8—-13.5 7.9-152 8.8—-13.5
Change from baseline
N 363 198 393 198
Mean -0.18 -0.08 -0.02 -0.08
Median -0.2 -0.1 -0.0 -0.1
Range -3.0-2.5 -3.0-23 -3.5-3.1 -3.0-23
NYHA CHF Class 1I-1V:
Baseline
N 98 52 104 50
Mean 11.32 11.42 11.13 11.12
Median 11.5 11.5 11.2 11.2
Range 10.0-12 .2 10.2-12.3 10.0-12 .2 9.9-122
Evaluation Period
N 82 50 95 39
Mean 10.81 11.31 10.87 10.98
Median 10.9 11.5 10.8 11.0
Range 8.8-12.9 8.6-13.5 5.5-13.5 89-134
Change from baseline
N 82 50 95 39
Mean -0.51 -0.14 -0.27 -0.13
Median -0.5 -0.2 -0.4 0.0
Range -2.7-1.3 -3.2-1.9 -49-1.9 -2.1-2.8
Geographic Region= U.S.:
Baseline Same as total Same as total
N 329 167
Mean 11.26 11.31
Median 11.4 11.4
Range 10.0-12.5 9.8-12.2
Evaluation Period Same as total Same as total
N 287 147
Mean 11.12 11.18
Median 11.1 11.3
Range 55-152 7.5-134
Change from baseline Same as total Same as total
N 287 147
Mean -0.15 -0.15
Median -0.1 -0.2
Range -49-3.1 -4.1-2.8
Geographic Region = non-U.S. [EU]:
Baseline NA NA
N 213 106
Mean 11.11 11.06
Median 11.1 11.1
Range 10.0 — 13.02 9.3-12.2
Evaluation Period NA NA
N 201 90
Mean 11.15 10.84
Median 11.1 10.9
Range 8.3-14.1 6.8—-14.2
Change from baseline NA NA
N 201 90
Mean -0.04 -0.20
12
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Median 0.0 -0.1
Range -3.5-25 -3.7-2.9
Route of Administration=IV:
Baseline Same as total Same as total
N 434 219
Mean 11.21 11.23
Median 11.3 11.3
Range 10.0 - 13.0 9.3-122
Evaluation Period Same as total Same as total
N 390 195
Mean 11.15 11.07
Median 11.2 11.1
Range 55-152 6.8—-14.2
Change from baseline Same as total Same as total
N 390 195
Mean -0.07 -0.16
Median -0.1 -0.1
Range -49-3.1 -4.1-29
Route of Administration=SC:
Baseline NA NA
N 108 167
Mean 11.16 11.31
Median 11.2 11.4
Range 10.0-12.2 9.8-12.2
Evaluation Period NA NA
N 98 147
Mean 11.06 11.18
Median 11.1 11.3
Range 8.3-13.0 7.5-134
Change from baseline NA NA
N 98 42
Mean -0.10 -0.22
Median -0.1 -0.2
Range -3.5-24 -2.1-1.1

from data in sponsor’s tables

Results for some of these factors are displayed graphically in the following sponsor’s figures:
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Study AFXO01-12:

Figure 3: Primary Efficacy Endpoint Summarized by Rando mization Stratificaton Factors (Fuoll Analysis Popuolation)
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Post-hoc subgroup analyses for study subgroups (post-hoc) based on age, gender, race, and ethnicity
also gave results similar to those for the primary efficacy analysis.

Secondary efficacy analyses evaluated the proportion of patients receiving transfusions (RBC or whole
blood) during the study, proportion of patients whose mean hemoglobin level during the evaluation
period was within the target range (10.0-12.0 g/dL) and other endpoints. These are summarized in the
following table:
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Dialysis Studies (AFX01-12 and AFX01-14): Patients Receiving RBC Transfusions During Study and Proportion of

Patients Achieving Hemoglobin Response (Full Analysis Population)

AFX01-12 AFX01-14
Peginesatide IV Epoetin alfa IV Peginesatide IV or Epoetin alfa/beta IV or
Q4w 1-3 times per wk SQ Q4w SQ 1-3 times per wk
(N=524) (N=269) (N=542) (N=273)
Patients who received >1 54/524 (10.3%) 23/269 (8.6%) 42/542 (7.7%) 27/273 (9.9%)
transfusion during the titration
and/or evaluation periods, N
(%)
Patients who received >1 45/524 (8.6%) 19/269 (7.1%) 35/542 (6.5%) 20/273 (7.3%)

transfusion during the titration
period, N (%)

Patients who received >1
transfusion during the
evaluation period, N (%)

9/468 (1.9%)

5/252 (2.0%)

14/500 (2.8%)

10/244 (4.1%)

Patients whose mean Hgb
during evaluation period is
within target range of 10.0-
12.0 g/dL, N (%)

330/524 (63.0%)

193/269 (71.7%)

344/542 (63.5%)

180/273 (65.9%)

Based on data in sponsor’s tables

During any 4-week interval, among patients who entered that period on treatment approximately 60 to
75% of patients maintained Hgb with the target range of 10.0-12.0 g/dL, and in general, a greater
proportion of patients in the epoetin groups were within the target range compared to the peginesatide
group in Study AFX01-12 while the proportions were similar between groups in AFX01-14.

The mean hemoglobin values over time on study drug in these two studies are displayed in the
following two sponsor’s figures:

Reference ID: 3100132

15




NDA 202799
Page 16 of 62

Study AFTO01-12:

Figure 4: Mean (= SE) Hemoglobin Values over Time, By 4Week Intervals (Full Analysis Population)
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Hemoglobin levels were similar between the treatment arms during the study. After an initial slight
hemoglobin increase (about 0.2-0.3 g/dL) over the first 4 weeks of treatment, the hemoglobin values in
both treatment arms in both studies stabilized with very little change over the duration of the study.

Most patients in both studies received one or more doses of iron supplementation during the study. In
In the AFX01-12 study 467/524 (89.1%) of peginesatide-treated patients and 250/269 (92.9%) of
epoetin-treated patients received iron supplementation. In the AFX01-14 study 491/542 (90.6%) of
peginesatide-treated patients and 245/273 (89.7%) of epoetin-treated patients received iron
supplementation. In both studies virtually all of these received one or more doses of IV iron during
the study. Iron supplementation by route of iron administration is summarized in the following table.

Dialysis Studies (AFX01-12 and AFX01-14): Patients Receiving Iron Supplementation (Full Analysis Population)

AFXO01-12 AFX01-14
Peginesatide IV Epoetin alfa IV Peginesatide IV or Epoetin alfa/beta IV or
Q4w 1-3 times per wk SQ Q4w SQ 1-3 times per wk
(N=524) (N=269) (N=542) (N=273)
Patients receiving one or more doses of iron during Screening, N (%):
Total 288 (55.0%) 146 (54.3%) 337 (62.2%) 177 (64.8%)
Oral 20 (3.8%) 10 (3.7%) 13 (2.4%) 5(1.8%)
v 273 (52.1%) 139 (51.7%) 331 (61.1%) 174 (63.7%)
Other 1 (0.2%) 1 (0.4%) 0 (0.0%) 0 (0.0%)
Patients receiving one or more doses of iron during Study, N (%):
Total 467 (89.1%) 250 (92.9%) 491 (90.6%) 245 (89.7%)
Oral 29 (5.5%) 16 (5.9%) 24 (4.4%) 12 (4.4%)
v 464 (88.5%) 248 (92.2%) 489 (90.2%) 245 (89.7%)
Other 1 (0.2%) 1 (0.4%) 0 (0.0%) 1 (0.4%)

Safety Results for Dialysis Studies (AFX01-12 and AFX01-14):

Based on data in sponsor’s tables

A major objective of these studies was to evaluate the safety of peginesatide with regard to
cardiovascular safety. This safety concern results from safety data that have accrued mainly from
several large published studies (CHOIR, CREATE, Normal Hematocrit and TREAT Studies) of
marketed ESAs over the past decade. Major features, results and references for these studies are
summarized in the Discussion section of this review.

In the studies in patients on dialysis a total of 1066 patients were treated with peginesatide (524 in
AFXO01-12 and 542 in AFXO01-14) and 542 patients were treated with epoetin (269 in AFX01-12 and
273 in AFXO01-14). The following table summarizes the dosing of study drug during the dialysis

studies:

Reference ID: 3100132
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Dialysis Studies (AFX01-12 and AFX01-14): Summary of Study Drug Dose During the Study (Full Analysis

Population)
AFX01-12 AFX01-14
Peginesatide IV Epoetin alfa IV Peginesatide IV or Epoetin alfa/beta IV or
Q4w 1-3 times per wk SQ Q4w SQ 1-3 times per wk
(N=524) (N=269) (N=542) (N=273)
Units for dose mg U per week mg U per week
First dose
N 524 268 542 269
Mean 6.84 15581.1 5.61 10963.0
Median 5.9 10500 4.6 6600
Range 1.8-22.4 600 - 84000 1.7 -20.8 600 - 88000
Last dose during titration
N 524 268 542 269
Mean 8.00 15035.1 6.53 10247.4
Median 5.6 9000 4.7 6000
Range 0.5-81.0 200 - 90000 0.6 —69.0 380 -102000
Mean dose during evaluation
period
N 435 243 481 234
Mean 8.31 15045.7 7.02 10270.9
Median 5.7 9900 4.8 68059
Range 04-101.0 300 - 90000 04-97.0 210 -83783

Based on data in sponsor’s tables

The mean mean weekly weight-based epoetin dose during the evaluation period in the studies was
182.6 U/kg per week (median, 125 U/kg per week) in Study AFX01-12 and 134.6 U/kg per week
(median, 91 U/kg per week) in Study AFX01-14, which was somewhat less than the doses in the
labeled studies for Epogen in dialysis patients (mean, 225 U/kg per week). The mean duration of
exposure to study drug was 59.71 weeks in the peginesatide group and 65.16 weeks in the epoetin
group in Study AFX01-12 and 61.29 weeks in the peginesatide group and 60.50 weeks in the epoetin
group in AFX01-14 with 80.7% of patients in the peginesatide group and 87.4% of patients in the
epoetin group in AFX01-12 and 86.5% of patients in the peginesatide group and 83.9% of patients in

the epoetin group in AFX01-14 receiving study drug through the evaluation period.

In Study AFX01-12 the mean duration of treatment exposure was 59.71 weeks (median, 64.0 wks;
range, 2.0-116.0 wks) in the peginesatide group and 65.16 weeks (median, 67.0; range 0.7-116.4 wks)
in the epoetin group. In Study AFX01-14 the mean duration of treatment exposure was 61.29 weeks
(median, 64.0 wks; range, 1.9-109.0 wks) in the peginesatide group and 60.50 weeks (median, 62.9;
range 0.4-107.1 wks) in the epoetin group. In Study AFX01-14 the average patient treatment exposure
in Europe (1.05 patient exposure years (PEY)/patient) was lower than in the U.S. (1.25 PEY/patient),
due in part to later study start in Europe.

The following tables summarize the occurrence of adverse events during each of the studies.

Reference ID: 3100132
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Study AFX01-12:

Table 24: Summary of Adverse Events
AF37702
Injection Epoctin
N =524 N =269 Sowrce Table
Total number of TEAES 6255 3551 1435
Mumber of patients reporting at least one TEAE 511(975%) 257 (95.5%)
Total number of Grads 3, 4, or 5 TEAES 1082 620 14382
Mumber of patients with at least one Gmde 3, 4, or 5 TEAE 291 (55.5%) 158 (58.7%)
Total number of study drug-related TEAEs i B 1439
Mumber of patients with at least ome study drug-related 44 (8.4%) 8 (3.0%)
TEAE
Total number of TESAES 1100 642 143,10
Mumber of patients with at least one TESAE 304 (58.0%%) 168 (62.5%)
MNumber of patients who died through 28 days after study 58(11.1%5) 30(11.2%) 143.11
termination (On-Study)
Total number of TEAES leading to discontinuation a7 33 1437
Mumber of patients reporting at 1east one TEAE leading to TR(14.9%%) 31(11L.5%)
treatrment disconti nwati on
Total number of patients with at 1east one CSE event 128 (24 4%) 68 (25.3%) See CSE repont
Sponsor’s table
Study AFXO01-14:
Table 28: Summary of Adverse Events
7702 Injecti i
AF3 ?;;:zlecuon l::\!:':o;_tr];l Source Table
Total number of TEAESs 6889 3557 14.3.5
No. of patients reporting =1 TEAE 497 (91.7%%) 247 (90.5%:)
Total number of Grade 3. 4. or 5 TEAEs 879 532 14382
No. of patients with =1 Grade 3. 4, or 5 TEAE 258 (47.6%0) 128 (46.9%)
Total number of study drug-related TEAESs 46 21 1439
MNo. of patients with =1 study drug-related TEAE 38 (7.0%) 13 (4.8%%)
Total nmumber of TESAEs 834 452 14.3.10
No. of patients with any TESAE 268 (49.4%%) 141 (51.6%)
No. of patients who died through 28 days after 57 {10.5%6) 34 (12.5%) 14.3.11
study termination (On-Study)
Total number of TEAESs leading to treatment 60 37 14.3.7
discontinuation
No. of patients reporting any TEAFE leading to 58 (10.7%) 34 (12.5%)
treatment discontinuation
Total number of patients with =1 CSE event 115 (21.2%%) 64 (23 496) CSE Technical
Report Table
4.1

Sponsor’s table
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The vast majority of patients in both studies had one or more treatment-emergent adverse events
(TEAE) with a slightly greater percentage of TEAE leading to discontinuation of study drug in the
peginesatide arm than in the epoetin arm in Study AFX01-12, and a slightly greater percentage of
these events leading to study drug discontinuation in the epoetin arm than in the peginesatide arm in
Study AFX01-14. Approximately half of patients in Study AFX01-14 (50.2%) and somewhat more
patients in Study AFX01-12 (59.5%) had serious treatment-emergent adverse events (TESAE).

The most common serious TEAE events (TESAES) in Studies AFX01-12 and AFX01-14 are
summarized in the following table.

Dialysis Studies (AFX01-12 and AFX01-14): Most Common* Treatment-Emergent Serious Adverse Events Terms,
[Number (%) of Patients] (Safety Population)

AFXO01-12 AFXO01-14
Peginesatide Epoetin alfa IV Peginesatide IV or | Epoetin alfa/beta IV or

IV Q4W 1-3 times per wk SQ Q4w SQ 1-3 times per wk

(N=524) (N=269) (N=542) (N=273)
Any TESAE 304 (58.0%) 168 (62.5%) 268 (49.4%) 141 (51.6%)
Cardiac failure congestive 37 (7.1%) 20 (7.4%) 24 (4.4%) 17 (6.2%)
Atrial fibrillation 15 (2.9%) 6 (2.2%) 8 (1.5%) 8 (2.9%)
Myocardial infarction 13 (2.5%) 9 (3.3%) 10 (1.8%) 4 (1.5%)
Acute myocardial infarction 19 (3.6%) 9 (3.3%) 11 (2.0%) 9 (3.3%)
Cardiac arrest 16 (3.1%) 5 (1.9%) 8 (1.5%) 9 (3.3%)
Coronary artery disease 16 (3.1%) 5 (1.9%) 8 (1.5%) 7 (2.6%)
Angina pectoris 12 (2.3%) 7 (2.6%) 7 (1.3%) 2 (0.7%)
Cardio-respiratory arrest 11 (2.1%) 4 (1.5%) 4 (0.7%) 3(1.1%)
Gastrointestinal hemorrhage 9 (1.7%) 5 (1.9%) 9 (1.7%) 4 (1.5%)
Non-cardiac chest pain 13 (2.5%) 8 (3.0%) 10 (1.8%) 4 (1.5%)
Chest pain 14 (2.7%) 4 (1.5%) 8 (1.5%) 5 (1.8%)
Pneumonia 37 (7.1%) 19 (7.1%) 31 (5.7%) 12 (4.4%)
Urinary tract infection 11 (2.1%) 2 (0.7%) 7 (1.3%) 1 (0.4%)
Cellulitis 15 (2.9%) 10 (3.7%) 19 (3.5%) 5 (1.8%)
Sepsis 15 (2.9%) 13 (4.8%) 20 (3.7%) 13 (4.8%)
Gangrene 8 (1.5%) 5 (1.9%) 4 (0.7%) 2 (0.7%)
Gastroenteritis 8 (1.5%) 5 (1.9%) 6 (1.1%) 4 (1.5%)
Staphylococcal bacteremia 6 (1.1%) 7 (2.6%) 2 (0.4%) 1 (0.4%)
Arteriovenous graft thrombosis 6 (1.1%) 8 (3.0%) 3 (0.6%) 3 (1.1%)
Arteriovenous fistula thrombosis 6 (1.1%) 5 (1.9%) 10 (1.8%) 6 (2.2%)
Fluid overload 21 (4.0%) 18 (6.7%) 20 (3.7%) 9 (3.3%)
Hyperkalemia 24 (4.6%) 15 (5.6%) 25 (4.6%) 8 (2.9%)
Hypoglycemia 8 (1.5%) 7 (2.6%) 8 (1.5%) 6 (2.2%)
Cerebrovascular accident 8 (1.5%) 8 (3.0%) 11 (2.0%) 4 (1.5%)
Syncope 6 (1.1%) 8 (3.0%) 5(0.9%) 2 (0.7%)
Convulsion 12 (2.3%) 1 (0.4%) 3 (0.6%) 3 (1.1%)
Mental status changes 8 (1.5%) 8 (3.0%) 5(0.9%) 3 (1.1%)
Respiratory failure 16 (3.1%) 5 (1.9%) 16 (3.0%) 7 (2.6%)
Pulmonary edema 15 (2.9%) 5 (1.9%) 8 (1.5%) 9 (3.3%)
Chronic obstructive pulmonary 8 (1.5%) 6 (2.2%) 3 (0.6%) 3 (1.1%)
disease

20
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Dyspnea 10 (1.9%) 4 (1.5%) 1 (0.2%) 0 (0.0%)
Hypotension 19 (3.6%) 7 (2.6%) 11 (2.0%) 3(1.1%)
Hypertension 12 (2.3%) 5 (1.9%) 3 (0.6%) 3 (1.1%)
Hypertensive crisis 7 (1.3%) 7 (2.6%) 8 (1.5%) 4 (1.5%)

Events occurring in 1.5% or more of patients in either study

Data from sponsor’s tables

For most TESAE events the rates of occurrence were similar or numerically slightly lower in the

peginesatide treatment group.

In both studies the System Organ Class (SOC) contributing most TESAE were ‘Infestions and
Infestations’ and ‘Cardiac Disorders’ terms followed by others as shown in the table below:

Dialysis Studies (AFX01-12 and AFX01-14): System Organ Classeswith Most Treatment-Emergent Serious
Adverse Events* [Number and % of Patients] (Safety Population)

AFX01-12 AFXO01-14
Peginesatide Epoetin alfa IV Peginesatide I'V or Epoetin alfa/beta IV or

IV Q4W 1-3 times per wk SQ Q4w SQ 1-3 times per wk

(N=524) (N=269) (N=542) (N=273)
Any TESAE 304 (58.0%) 168 (62.5%) 268 (49.4%) 141 (51.6%)
Infections and infestations® 123 (23.5%) 87 (32.3%) 111 (20.5%) 64 (23.4%)
Cardiac disorders 114 (21.8%) 57 (21.2%) 85 (15.7%) 56 (20.5%)
metabolism and nutrition 72 (13.7%) 45 (16.7%) 57 (10.5%) 26 (9.5%)
disorders”
respiratory/thoracic/mediastinal 72 (13.7%) 28 (10.4%) 48 (8.9%) 29 (10.6%)
disorders
Injury, poisoning and procedural 56 (10.7%) 36 (13.4%) 63 (11.6%) 28 (10.3%)
complications
Gastrointestinal disorders 58 (11.1%) 33 (12.3%) 46 (8.5%) 20 (7.3%)
vascular 54 (10.3%) 30 (11.2%) 47 (8.7%) 16 (5.9%)
Nervous system disorders 53 (10.1%) 29 (10.8%) 40 (7.4%) 21 (7.7%)
General disorders and 42 (8.0%) 22 (8.2%) 30 (5.5%) 23 (8.4%)
administration site conditions

* mostly pneumonia, cellulitis and sepsis; " mostly fluid overload and hyperkalemia;
* Includes only System Organ Classes having 4% or more of patients with TESAE in either study

Data from sponsor’s tables

In Study AFX01-12, 26.3% of peginesatide-treated patients and 32.0% of epoetin-treated patients had
thromboembolic events. In Study AFX01-14 28.6% of peginesatide-treated patients and 30.0% of
epoetin-treated patients had thromboembolic events. There was one TESAE of thrombocytopenia and
one serious case of pancytopenia which occurred in patients in the peginesatide treatment arm in Study
AFX01-14. In Study AFX01-12 six patients exposed to peginesatide developed binding antibodies to
the drug (4 binding only; 2 neutralizing). Both patients with neutralizing antibodies also showed
declining hemoglobin levels despite continued or increased peginesatide. In study AFX01-14 six
patients treated with peginesatide developed binding antibodies to the drug that were also neutralizing
(one in a patient for whom antibody testing had been requested due to lack of response), but none of
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the six developed antibodies to endogenous erythropoietin. There were no instances of allergic or
anaphylactic reactions temporally related to peginesatide administration.

In these studies the major safety endpoint was composite safety event (CSE) comprised of death [all

causes], stroke, myocardial infarction, and serious events of congestive heart failure, unstable angina
and arrhythmia. All events were adjudicated. The analysis results for the CSE and subcategories are
shown in the following tables.
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Study AFXO01-12: Summary of Composite Safety Endpoint Events. On-Study

Compusite AF37702 Inj. TV Epoetin alfa TV
Safety 4w 1-3 Times per Week Total
Endpoint Events Statistic (N=524) (N=269) (N=T93)
Time to First Event (Days)[1]
Wumn Events 128 68 196
Numn Censorad 106 201 597
Median NE NE NE
(95% CT) MNE- NE NE-NE NE- NE
Q1-03 504.0-NE 500.0-NE 500.0-NE
Hazand Ratio [2] Relative to Epoetin alfa
HE 1.0122
904 ClI (0.7905, 1.2962)

Chi-Square Test for Tome o First Event Between Treatment Groups [3]
p-value 0.9355

[1] Kaplan-Meier method. Time Lo First Event =Date of First Composite Safety Endpoint Event - Date of Randomization + 1.
Num Censored= Mo, of patients who did not have composite safety endpoimt events during the study.

[2] Parameter estimates were obtamed from the Cox proportional haeards model strati fed for treatment group and the
randomization §tratification factors.

[3] Chi-Square Test (as produced by the Cox regression model) compared hazard mtio for the treatment groups,

stratified by the mndomization stratification Betors.

Mote: Deaths that occurred through 28 days post study terminaion werg included in the analysis.

ME = Mot Estimable

Composite AFITTO2 Inj. TV Epoectin alfa [V
Safety O4W 1-3 Times per Week Taital
Endpaint Events Statistic (N=524) (N=269) (N=793)
Mo. of Patients with >= 1 ERC Adjudicated Composite Safety Endpoint Events
M (%) 128 (244) 68 (25.3) 196 (24.7)

Mo. of Patients with Following ERC Adjudicated Events*:

Death (A1l Cases) N (%) SE(11.1) 300(11.2) BE(1L.1)

Stroke N (%) 12(2.3) 12 (4.5) 24(3.0

MI N (%) 25(4.8) 16 (5.9 41(5.2)

Unstable Angina M (%) 14(2.7) 7 (2.6) 21{2.6)

CHF N (%) 59(11.3) 26 (9.7) BS (10.7)

Arrhythmia N (%) 36 (6.9) 18 (6.7) 54(6.8)

23
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Study AFXO01-14: Summary of Composite Safety Endpoint Events. On-Study

Epoetin alfa/beta IV or

Composite aC
Safety 1-3 Times per Week Total
Endpoint Events Ftatis=stic [H=Z73}) (H=81%)
Time to First Event (Day=) [1]
115 1739
427 636
ME NE
HE- HE HE- HE
557.0- KE 532.0- KHE
Hamard Ratio [2] Relasive to
Chi-Sguare Test for Time to Fix Event Between Tre 3
p-walue 0.4358
[1] Faplan—Meier method. Time to First Event =Date of First Composite Safety Endpoint Event — Date of Randomisatiom +

Hum Censored= MNo. of patients=s who did not have composite safety endpoint svents during the study.

[2] Paramster astimates were cbtained from the Cox proportional hazards model =tratified for treatm=nt group and the
randomizsation stratification factors.

[2] Chi-Z8guar= Teat (as produced by the Cox regression model) compared hasard zatic for the treatment gzoups,

stratified by the randomizsation stratification factozs.
Hote: Deaths that occurred through 2B days post study termination were included in the analysis.
HE = Mot Estimabhle

Epoetin alfa/beta IV or

Composite ac
Safety 1-3 Time= per Week Total
Endpeoint Ewvents Statistic [H=Z73} (H=B1%)
Ho. of Patient= with >= 1 ERC Adjudicated Composite Safety Endpoint Events
H (%) 11 (21.2) €4 (22.2 178 (2Z.0

Mo. of Patients= with Following ERC Adjudicaced Events®:

De=ath (ALl Cause=s) H (&) 57 {(10.5) 34 (12.5 Gl
H (&) 14 (2.6 E (2.8 2z
H (&) 24 (4.4 12 (4.E) a7
H (%) 10 (1.8 5 (1.B 15
Ho(%) 1 23 (8.4) €7
Arrhythmia H (&) 17 (6.2) 44

From sponsor’s tables

In both studies the occurrences of the CSE and its component events during the entire study were
similar in the two treatment groups in both studies and death was the most frequent of the component
events occurring in approximately half of patients experiencing CSE events recorded in the study. The
time to first CSE event analysis did not suggest an increased risk for patients in the peginesatide group
as compared to the epoetin group in either study.

For the dialysis studies, in terms of total deaths in the study database, the percentages of patients who
died were similar in the peginesatide and epoetin treatment arms and across studies. The following
table summarizes deaths during the studies.
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Dialysis Studies (AFX01-12 and AFX01-14): Deaths (Safety Population)

AFX01-12 AFXO01-14
Peginesatide Epoetin alfa IV Peginesatide IV or Epoetin alfa/beta IV or
IV Q4w 1-3 times per wk SQ Q4w SQ 1-3 times per wk
(N=524) (N=269) (N=542) (N=273)
Total Deaths in study database 65 (12.4%) 34 (12.6%) 71 (13.1%) 34 (12.5%)
Total Deaths During Study 58 (11.1%) 30 (11.2%) 57 (10.5%) 34 (12.5%)
(through 28 days after study
termination)®
MI 5 (1.0%) 2 (0.7%) 5(0.9%) 1 (0.4%)
Stroke 2 (0.4%) 1 (0.4%) 4 (0.7%) 5(1.8%)
CHF 1 (0.2%) 0 (0.0%) 2 (0.4%) 2 (0.7%)
Arrhythmia 2 (0.4%) 1(0.4% 3 (0.6%) 2 (0.7%)
Infection 9 (1.7%) 6 (2.2%) 9 (1.7%) 5(1.8%)
Cardiac arrest 11 (2.1%) 3(1.1%) 5(0.9%) 8(2.9%)
Cardiorespiratory arrest 6 (1.1%) 3 (1.1%) 2 (0.4%) 1 (0.4%)
CRF 5 (1.0%) 1 (0.2%) 2 (0.4%) 0 (0.0%)
Respiratory failure/acute 4 (0.8%) 0 (0.0%) 4 (0.8%) 0 (0.0%)
respiratory failure
Cancer 1 (0.4%) 1 (0.4%) 3 (0.6%) 1 (0.4%)
Sudden death 2 (0.4%) 0 (0.0%) 2 (0.4%) 0 (0.0%)
Unknown 0 (0.0%) 0 (0.0%) 1 (0.2%) 0 (0.0%)
Timing of deaths during study”
During titration period 17/524 (3.2%) 7/269 (2.6%) 4/542 (0.7%) 5/273 (1.8%)
During evaluation period 1/468 (0.2%) 7/252 (2.8%) 5/500 (1.0%) 1/244 (0.4%)
During long-term safety eval 37/458 (8.1%) 15/240 (6.3%) 34/490 (6.9%) 14/239 (5.9%)

%includes deaths occurring during followup after study drug discontinuation; includes information from Death Report
forms; causes listed do not include all primary causes of death, only most frequent and most relevant
® through 28 days after study drug discontinuation, excluding patients who were started on another ESA or who had renal
transplant
Based on data in sponsor’s tables

Generally, death rates and causes were similar between treatment arms and across studies in the
dialysis studies. Considering the numbers for total deaths in the database and deaths during the study
(up to 28 days after study drug discontinuation) in each treatment arm, 80% to 100% of deaths in the
database for both studies occurred during the study (including followup). In both studies, for both
treatment arms most deaths occurred during the long-term safety evaluation period.

Studies AFX01-11 and AFX01-13 in Patients with Chronic Kidney Disease Not on Dialysis:

The major results for each of these studies are presented and discussed below. For presentation of
analyses and results of the two studies combined, see the Medical Officer’s Review by Dr. A.
Dmytrijuk (final signature, February 7, 2012). As presented in the Studies submitted section above,
the non-dialysis studies utilized darbepoetin as comparator rather than epoetin which was used in the
dialysis studies. Also, dosing in the non-dialysis studies was exclusively SC while in dialysis Study
AFX01-12 dosing was IV and in Study AFX01-14 dosing via either IV or SC route could be used.

2
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Disposition and Population Characteristics for the Non-Dialysis Studies (AFX01-11 and AFX01-13):
For Study AFXO01-11 a total of 797 patients were screened and 490 (61%) were randomized. For
Study AFX01-13 a total of 790 patients were screened and 493 (62%) were randomized. The major
reasons for screen failure were failure to satisfy one or more inclusion criteria (>66% of cases) (e.g.,
not meeting stability of hemoglobin range requirement in 46% of the cases in AFX01-11 and 52% of
the cases in AFX01-13; failure to have one TSAT>20% or one ferritin level>100 ng/mL within 4
weeks prior to randomization (16% of the cases in AFX01-11 and 11% of the cases in AFX01-13)),
informed consent withdrawn (13%-15% of cases), and other reason not specified (10%-13% of cases).
In both studies all randomized patients received at least one dose of study drug.

Disposition of patients in Studies AFX01-11 and AFX01-13 is summarized in the following table:
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Non-Dialysis Studies (AFX01-11 and AFX01-13): Disposition of Patients*

AFX01-11 AFXO01-13
Peginesatide Peginesatide Darbepoetin Peginesatide Peginesatide Darbepoetin
SC starting SC starting alfa SC starting SC starting SC starting alfa SC starting
dose dose dose dose dose dose
0.025mg/kg 0.04mg/kg 0.75mcg/kg 0.025mg/kg 0.04mg/kg 0.75mcg/kg
Q4w Q4w Q2W Q4w Q4w Q2W
(N=161) (N=165) (N=164) (N=167) (N=163) (N=163)
Randomized 161 (100%) 165 (100%) 164 (100%) 167 (100%) 163 (100%) 163 (100%)
[ON 161 (100%) 165 (100%) 164 (100%) 139 (83.2%) 135 (82.8%) 139 (85.3%)
EU NA NA NA 28 (16.8%) 28 (17.2%) 24 (14.7%)
Received at 161 (100%) 165 (100%) 164 (100%) 167 (100%) 163 (100%) 163 (100%)
least 1 dose of
study drug
Permanently 49 (30.4%)" 46 (27.9%)° 46 (28.0%)° 47 (28.1%)° 46 (28.2%)° 31 (19.0%)"
Prematurely
discontinued
study drug
Prematurely 41 (25.5%) 38 (23.0%) 39 (23.8%) 43 (25.75%) | 39 (23.9%) 24 (14.7%)
terminated
from study
Completed 112 (69.6%) 119 (72.1%) 118 (72.0%) | 119 (71.3%) 117 (71.8%) 132 (81.0%)
study on drug

E3

all randomized patients

- 0 o o o o

major reasons:

major reasons:

major reasons:
major reasons:
major reasons:
major reasons:

Reference ID: 3100132

adverse events, 18 [11.2%]; death, 3 [1.9%]; other, 10 [6.2%]; dosing consent withdrawn, 11 [6.8%]; lost to followup, 5 [3.1%]
adverse events, 13 [7.9%]; death, 9 [5.5%]; other, 13 [7.9%]; dosing consent withdrawn, 8 [4.8%]; lost to followup, 3 [1.8%]
adverse events, 10 [6.1%]; death, 8 [4.9%]; other, 15 [9.1%]; dosing consent withdrawn, 8 [4.9%]; lost to followup, 3 [1.8%]
adverse events, 9 [5.4%]; death, 15 [9.0%]; other, 6 [3.6%]; dosing consent withdrawn, 13 [7.8%]; lost to followup, 3 [1.8%]
adverse events, 8 [4.9%]; death, 9 [5.5%]; other, 13 [8.0%]; dosing consent withdrawn, 13 [8.0%]; lost to followup, 2 [1.2%]
adverse events, 6 [3.7%]; death, 9 [5.5%]; other, 5 [3.1%]; dosing consent withdrawn, 9 [5.5%]; lost to followup, 2 [1.2%)]

reviewer’s table based on data in sponsor’s tables
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About 70% of patients in both studies completed the study on drug. Major reasons for permanently
discontinuing study drug were adverse events, withdrawal of consent, death and ‘other reasons’. Most
of the patients who prematurely discontinued study drug also were terminated from the study.

Demographic, baseline and medical history characteristics of the patients enrolled and treated in the
non-dialysis studies are summarized in the following table:
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Non-Dialysis Studies (AFX01-11 and AFX01-13): Demographic, Basdline and Medical History Characteristics of Patients*

AFX01-11 AFXO01-13
Peginesatide Peginesatide SC Darbepoetin alfa | Peginesatide SC Peginesatide | Darbepoetin alfa
SC starting starting dose SC starting dose starting dose SC starting SC starting dose
dose 0.04mg/kg Q4W 0.75mcg/kg 0.025mg/kg dose 0.75mcg/kg
0.025mg/kg (N=165) Q2W Q4w 0.04mg/kg Q2w
Q4w (N=164) (N=167) Q4w (N=163)
(N=161) (N=163)
Age (yrs)
Mean 67.1 67.1 66.4 68.1 68.3 67.2
Median 67 67 69 70 70 70
Range 22 --96 27-94 20- 95 27-90 19-92 25-92
Age, N (%)
<65 yrs 70 (43.5%) 63 (38.2%) 65 (39.6%) 63 (37.7%) 57 (35.0%) 62 (38.0%)
>65 to <75 yrs 35(21.7%) 48 (29.1%) 49 (29.9%) 42 (25.1%) 43 (26.4%) 40 (24.5%)
>75 yrs 56 (34.8%) 54 (32.7%) 50 (30.5%) 62 (37.1%) 63 (38.7%) 61 (37.4%)
Gender, N (%)
Male 68 (42.2%) 81 (49.1%) 62 (37.8%) 74 (44.3%) 67 (41.1%) 64 (39.3%)
Female 93 (57.8%) 84 (50.9%) 102 (62.2%) 93 (55.7%) 96 (58.9%) 99 (60.7%)
Race, N (%)
Asian 6 (3.7%) 4 (2.4%) 8 (4.9%) 4 (2.4%) 3 (1.8%) 3 (1.8%)
Black 38 (23.6%) 36 (21.8%) 41 (25.0%) 34 (20.4%) 34 (20.9%) 37 (22.7%)
White 112 (69.6%) 120 (72.7%) 109 (66.5%) 126 (75.4%) 124 (76.1%) 122 (74.8)
Other 53.1%) 53.1%) 53.1%) 3 (1.8%) 2 (1.2%) 1 (0.6%)
Ethnicity, N (%)
Hispanic or Latino 41 (25.5%) 40 (24.2%) 62 (37.8%) 26 (15.6%) 26 (16.0%) 31 (19.0%)
Non-Hispanic or non-Latino 120 (74.5%) 125 (75.8%) 102 (62.2%) 141 (84.4%) 137 (84.0%) 132 (81.0%)

Geographic Area, N (%)
Us

161 (100.0%)

165 (100.0%)

164 (100.0%)

139 (83.2%)

135 (82.8%)

139 (85.3%)

Western Europe 0 (0.0%) 0(0.0%) 0(0.0%) 10 (6.0%) 8(4.9%) 8(4.9%)

Central Europe 0 (0.0%) 0(0.0%) 0 (0.0%) 18 (10.8%) 20(12.3) 16 (9.8%)
Weight (kg)

Mean 86.74 86.66 82.70 82.52 83.94 82.60

Median 84.5 83.5 78.0 80.0 78.6 78.9

Range 41.3-1543 39.0-182.2 45.0-172.4 38.5-161.0 44.5 - 258.5 42.6-158.3
Baseline Hgb (g/dL)

Mean 10.05 9.95 10.05 10.02 10.03 10.03

Reference ID: 3100132




NDA 202799

Page 30 of 62
Median 10.2 10.1 10.2 10.1 10.2 10.2
Range 8.1-11.1 83-11.1 8.1-11.3 8.1-11.3 8.2-11.1 7.9-11.6
Baseline Hgb (g/dL), N (%)
<10.4 g/dL 106 (65.8%) 120 (72.7%) 113 (68.9) 119 (71.3%) 116 (71.2%) 114 (69.9%)
>10.5 g/dL 55 (34.2%) 45 (27.3%) 51 (31.1%) 48 (28.7%) 47 (28.8%) 49 (30.1%)
Ferritin (ng/mL)"
Mean 235.2 261.6 240.4 231.7 281.3 258.6
Median 167 171 161 171 199 183
Range 21 -1605 17 -1536 18-1581 13-1365 10 - 1473 10 - 3165
TSAT (%)™
Mean 25.5 27.2 25.4 25.7 28.8 27.8
Median 25 25 23 24 25 25
Range 7-79 874 8-75 7-98 7-100 9-100
Estimated GFR (mL/min/1.73m?)
Mean 27.2 30.3 29.1 28.5 29.6 28.1
Median 25 30 286 28 25 27
Range 6-62 8-70 9-65 8-66 7-176 6-70
Primary causes of chronic renal failure, N (%):
Diabetes 86 (53.4%) 93 (56.4%) 81 (49.4%) 78 (46.7%) 83 (50.9%) 66 (40.5%)
Hypertension 51 (31.7%) 150 (30.3%) 59 (36.0%) 54 (32.3%) 48 (29.4%) 56 (34.4%)
Autoimmune disease 2 (1.2%) 4 (2.4%) 2 (1.2%) 5(3.0%) 53.1%) 3 (1.8%)
Polycystic kidney disease 2 (1.2%) 1 (0.6%) 4 (2.4%) 5 (3.0%) 0 (0.0%) 4 (2.5%)
Pyelonephritis 0 (0.0%) 0 (0.0%) 0 (0.0%) 3 (1.8%) 3 (1.8%) 1 (0.6%)
Interstitial nephritis 2 (1.2%) 0 (0.0%) 1 (0.6%) 0 (0.0%) 4 (2.5%) 2 (1.2%)
Urologic 0 (0.0%) 0 (0.0%) 2 (1.2%) 1 (0.6%) 3 (1.8%) 1 (0.6%)
Unknown 1 (0.6%) 4 (2.4%) 7 (4.3%) 7 (4.2%) 2 (1.2%) 7 (4.3%)
Other 17 (10.6%) 13 (7.0%) 8 (4.9%) 14 (8.4%) 15 (9.2%) 23 (14.1%)
Cigarette use, N (%)
Yes 19 (11.8%) 17 (10.3%) 12 (7.3%) 20 (12.0%) 16 (9.8%) 15 (9.2%)
No 142 (88.2%) 148 (89.7%) 152 (92.7%) 146 (87.4%) 147 (90.2%) 148 (90.8%)
Missing 0 (0.0%) 0 (0.0%) 0 (0.0%) 1 (0.6%) 0 (0.0%) 0 (0.0%)
Cardiovascular (CV) risk history, N (%): 161 (100.0%) 163 (98.8%) 161 (98.2%) 167 (100.0%) 163 (100.0%) 160 (98.2%)
At least one CV risk without hypertension 153 (95.0%) 158 (95.8%) 145 (88.4%) 152 (91.0%) 154 (94.5%) 150 (92.0%)

Hypertension 159 (98.8%) 161 (97.6%) 160 (97.6%) 164 (98.2%) 155 (95.1%) 156 (95.7%)
Diabetes 105 (65.2%) 121 (73.3%) 109 (66.5%) 109 (65.3%) 109 (66.9%) 88 (54.0%)
Coronary artery disease (CAD) 73 (45.3%) 67 (40.6%) 65 (39.6%) 54 (32.3%) 70 (42.9%) 60 (36.8%)
Myocardial infarction (MI) 26 (16.1%) 29 (17.6%) 15 (9.1%) 22 (13.2%) 22 (13.5%) 17 (10.4%)
Angina 33 (20.5%) 26 (15.8%) 28 (17.1%) 23 (13.8%) 30 (18.4%) 27 (16.6%)
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Coronary artery bypass graft 29 (18.0%) 23 (13.9%) 26 (15.9%) 21 (12.6%) 22 (13.5%) 13 (8.0%)
PCI or coronary stent placement 24 (14.9%) 21 (12.7%) 21 (12.8%) 18 (10.8%) 22 (13.5%) 23 (14.1%)
Arrhythmia 24 (14.9%) 26 (15.8%) 22 (13.4%) 28 (16.8%) 26 (16.0%) 21 (12.9%)
AF, flutter, or SVT 18 (11.2%) 18 (10.9%) 15 (9.1%) 18 (10.9%) 17 (10.4%) 15 (9.2%)
VT or fibrillation 6 (3.7%) 5(3.0%) 0 (0.0%) 5(3.0%) 5(3.0%) 5(3.1%)
Cerebrovascular disease (CVD) 29 (18.0%) 32 (19.4%) 31 (18.9%) 28 (16.8%) 33 (20.2%) 28 (17.2%)
Stroke 14 (8.7%) 18 (10.9%) 17 (10.4%) 17 (10.4%) 17 (10.4%) 16 (9.8%)
TIA 9 (5.6%) 14 (8.5%) 9 (5.5%) 10 (6.0%) 9 (5.5%) 10 (6.1%)
Peripheral vascular disease 46 (28.6%) 42 (25.5%) 25 (15.2%) 45 (26.9%) 46 (28.2%) 40 (24.5%)
Hyperlipidemia 133 (82.6%) 135 (81.8%) 124 (75.6%) 128 (76.6%) 117 (71.8%) 118 (72.4%)
Congestive heart failure, N (%)
Yes 36 (22.4%) 42 (25.5%) 34 (20.7%) 48 (28.7%) 56 (34.4%) 43 (26.4%)
No 125 (77.6%) 123 (74.5%) 130 (79.3%) 119 (71.3%) 107 (65.6%) 120 (73.6%)
NYHA CHF Class, N (%)
No CHF 125 (77.6%) 123 (74.5%) 130 (79.3% 119 (71.3%) 107 (65.6%) 120 (73.6%)
Class 1 15 (9.3%) 16 (9.7%) 16 (9.8%) 13 (7.8%) 20 (12.3%) 13 (8.0%)
Class I 13 (8.1%) 16 (9.7%) 15 (9.1%) 26 (15.6%) 29 (17.8%) 23 (14.1%)
Class 111 8 (5.0%) 8 (4.8%) 3 (1.8%) 9 (5.4%) 7 (4.3%) 7 (4.3%)
Class IV 0 (0.0%) 2 (1.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

* all randomized patients who received one dose of study

rug; + normal range:

emale, 10-29T; male 22-322; ++ transferrin saturation (TSAT) normal range: 20-55

reviewer’s table, based on data in sponsor’s tables in study report
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Similar to the dialysis studies, diabetes and hypertension were the two primary causes of chronic renal
failure in both non-dialysis studies. The study population characteristics for the two non-dialysis

studies were similar.

Efficacy Results for Non-Dialysis Sudies (AFX01-11 and AFX01-13): Results of the primary efficacy
analyses for each of these studies in patients not on dialysis are shown in the following tables. The
analysis population for the primary efficacy analysis was the “full analysis population”, which
consisted of all randomized patients who received at least one dose of study drug. For both non-
dialysis studies the results for the primary efficacy analysis of hemoglobin change from baseline to the
evaluation period (Week 29 through 36) satisfied the sponsor’s pre-specified criterion for non-
inferiority of peginesatide to darbepoetin, which was that the lower limit of the 97.5% confidence
interval (CI) for each peginesatide injection group mean minus the darbepoetin group mean was

>-1.0g/dL.

Non-Dialysis Studies (AFX01-11 and AFX01-13): Primary Efficacy Endpoint: Summary of Hgb and Changein
Hgb from Baselineto the Evaluation Period (Full Analysis Population)

Study AFX01-11:

AF3TTOZ
Inj. SC
Starting Dose
0.04 mg/kg Q4W

(N=165})

Bazel 1na N
Mean (5D} .05 {D.623)
Median W
Q1 Q3 10.5
M1 Max 11.1
oy N 41

Mean (3D 1.47 {0.731)
Median 1.5
0l Q3 1.1 12.0
M1 Max 5.0 13.2

Ct N 41

o
Baseline

Mzan (5D} _I_ . “‘_ (0. 866)
1o h| . I_' |' o
Mzdian 1.4
31 Q3 0.9 1.9
Min Max 1.3 4.5
Difference from LS Mean (SE) 0.03(D.0949)

Darbepoetin
alfall][2

Difference from LS Mean (SE)
AFITTOZ 1

2

Sided CI(%*)

2-Si1ded CI(%*)} (-0.19.0.26) (97.5%)

51 292 151 443
11.61 (D.858) 11.54 (0.800) 1.47 (0.747) 11.52 (0.782)
118 11 6 15 11,8
11.1 - 12.2 1.1 - 12.1 11.1 - 11.0 11.1 - 12.0
8.8 - 13.3 8.8 - 13.3 9.7 - 14.9 8.8 - 14.0
151 202 151 443

1.47 (0.806)

0.05 0.070 0.043
5 1.3 5
0.9 - 2.1 0.8 1.9 0.9 - 2.1
3 5 ] 5.2 3 5.2
0.26({0.098) 0.15(0.085)

(0.04,0.48) (97.5%) (-0.02.0.32) (95%)
0.099)

(0.04,0.43) (95%)

a

[

[2] Difference f 34

[3] Difference f AF3TTOZ Iny
AF3TTOZ In). Starting Dose

Confldence level of glven con

AR

0.025 mg/kg.
fi1
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Study AFX01-13:

RF37T02 AF3TTD2 AFITTDZ2 Darbepoetin
Inj. SC Inj. =BC Inj. =BC alfa sC
Starting Dose Starting Dose Starting Dose Starting Doas
Hgb 0.025 mg/lkg Q4W 0.04 mg/kg Q4W {0.025+0.04) 0.75 mog/kg Q2W Total
{g/dL) Statistic ({N=167) (=163} (=330} [N=163) (N=493)
Bazseline N 167 163 330 1E3 493
Mean {sD) 10.02 (0.626) 10.03 (0.618) 10.02 (0.621) 10.03 {0.654) 10.03 {D.&32
Median 10.1 10.2 10.2 10.2 10.2
Q1 - Q3 9.7 - 10.58 9.6 - 10.5 9.6 - 10.5 9.6 - 10.5 9.6 - 10.5
Min - Max B.1 - 11.3 B.2 - 11.1 8.1 - 11.3 7.9 - 11.6 7.9 - 11.6
Evaluation N 151 145 296 150 446
Period
Mean {(ED) 11.55 (0.741} 11.71 (D.855) 11.63 (D.802) 11.40 {D.T728) 11.55 {0.784})
Median 11.6 11.8 11.7 11.5 11.6
Q1 - Q3 11.2 - 1z.0 11.3 - 12.2 11.2 - 12.1 11.0 - 11.9 11.2 - 12
Min - Max 9.1 - 13.7 B.2 - 15.5 8.2 - 15.5 9.1 - 13.6 B.2 - 15.5
Change from M 151 145 296 150 446
Baseline
Mean (SD) 1.50 (0D.B98) 1.68 (0.962) 1.59% (D0.933) 1.35 (1.004) 1.51 {0.9863)
SE 0.073 0.0B0 0.054 D.0&2 D.046
Median 1.5 1.6 1.6 1.3 1.5
Q1 - Q3 0.9 - 2.1 1.2 - 2.2 1.0 - 2.1 D.8 - 2.1 1.0 - 2.1
Min - Max -0.6 - 4.3 -2.4 - 4.7 -2.4 - 4.7 -1.8 - 3.9 -2.4 - 4.7
Difference from LS Mean (SE) 0.14 (0.101} 0.31(0.102) D.23{0.0&8)
Darbepoetin
alfa(1] [2] 2-Sided CI(%*) (-0.09,0.36) (97.5%) (0.08,0.54)(97.5%) (0.06,0.40) (95%)
Difference from LS Mean (SE) 0.1B(0.102)
AF3IT7T0Z Inj.
Starting Dose 2-gided CI(%*) {-D0.02,0.3B) (95%)
0.025 mg/kg

[1] [3]

(1] An AWOVA cell means model was used to estimate the mean Hgb change from Baseline to the Evaluation Period.

[ rence from Darbepoetin alfa = AF37702 Injection group - Darbepoetin alfa group.

rence from AF3IT7T0Z Inj. Starting Dose 0.025 mg/kg = AF3ITT0Z Inj. Starting Dose 0.04 mg/kg - AF3I7T702 Inj.
Starting Dose 0.025 mg/kg.

* Confidence level of given confidence interval.

Results of Per-Protocol population analyses were consistent with the primary efficacy analysis. A
non-parametric analysis (generalized CMH procedure) gave similar results to the ANOVA analysis.
Sensitivity analyses evaluating the impact of red blood cell transfusions and renal transplant on the
study results and using various methods of imputing values for missing data gave similar results.

Results for evaluation by randomization stratification factors of mean screening hemoglobin and
NYHA CHF Class and other factors are summarized in the table below. In both studies, within the
subgroups the results were similar across treatment arms consistent with the primary efficacy analysis.
Patients with baseline hemoglobin <10.4 g/dL had a greater rise in hemoglobin during the study than
did patients with baseline hemoglobin >10.5 g/dL.
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Non-Dialysis Studies (AFX01-11 and AFX01-13): Summary of Hgb and Changein Hgb from Basdlineto the Evaluation Period for Pre-Specified Strata
(Average Screening Hgb, NYHA CHF Class, Geographic Region) and Other Important Factors (Full Analysis Population)

AFXO01-11 AFX01-13
Peginesatide SC Peginesatide SC Darbepoetin alfa SC Peginesatide SC Peginesatide SC Darbepoetin alfa SC
starting dose starting dose starting dose starting dose starting dose starting dose
0.025mg/kg Q4W 0.04mg/kg Q4W 0.75mcg/kg Q2W 0.025mg/kg Q4W 0.04mg/kg Q4W 0.75mcg/kg Q2W
(N=161) (N=165) (N=164) (N=167) (N=163) (N=163)
Average screening Hgb values <10.4 g dL:
Baseline
N 114 115 114 125 121 121
Mean 9.81 9.65 9.77 9.81 9.82 9.81
Median 9.9 9.7 9.9 9.9 9.9 9.9
Range 8.1-10.6 8.3-10.6 8.1-10.7 8.1-11.3 82-11.0 79-11.3
Evaluation Period
N 96 105 104 112 107 109
Mean 11.42 11.49 11.41 11.53 11.69 11.46
Median 11.5 11.7 114 11.6 11.8 11.5
Range 9.0-13.2 8.8-13.3 9.9-14.5 9.1-13.7 9.3-15.5 9.7-12.8
Change from baseline
N 96 105 104 112 107 109
Mean 1.61 1.82 1.59 1.7 1.87 1.64
Median 1.7 1.9 1.6 1.7 2.0 1.6
Range -1.3-45 -1.1-43 -03-52 -0.6-43 -0.6 -4.7 -0.6-3.9
Average screening Hgb values >10.5 g dL:
Baseline
N 47 50 50 42 42 42
Mean 10.63 10.64 10.69 10.63 10.63 10.66
Median 10.6 10.6 10.7 10.7 10.6 10.6
Range 104-11.1 104-11.1 102 -11.3 94-11.2 10.0-11.1 94-11.6
Evaluation Period
N 45 46 47 39 38 41
Mean 11.58 11.87 11.59 11.59 11.76 11.24
Median 11.6 11.9 11.6 11.7 11.9 11.4
Range 103-12.4 10.1-12.9 9.7-14.9 104-12.9 82-12.8 9.1-13.6
Change from baseline
N 45 46 47 39 38 41
Mean 0.94 1.24 0.89 0.92 1.14 0.57
Median 0.9 1.2 0.9 0.9 1.2 0.7
Range -03-1.9 -0.5-2.2 -1.3-4.1 -02-2.2 24-25 -1.8-3.0
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NYHA CHF Class 0-I:

Baseline
N 137 139 140 133 129 130
Mean 10.04 9.95 10.02 10.06 10.07 10.05
Median 10.2 10.1 10.1 10.2 10.2 10.2
Range 8.1-11.1 83-11.1 8.1-11.3 8.1-11.3 84-11.0 82-11.6
Evaluation Period
N 120 131 129 121 121 118
Mean 11.54 11.65 11.42 11.53 11.80 11.38
Median 11.5 11.8 11.5 11.6 11.8 11.5
Range 9.1-13.2 8.8-13.3 9.7-14.5 9.1-13.3 9.6-15.5 9.1-13.6
Change from baseline
N 120 131 129 121 121 118
Mean 1.46 1.67 1.35 1.44 1.72 1.31
Median 1.4 1.7 1.2 1.5 1.7 1.3
Range -1.3-45 -1.1-43 -1.3-52 -0.6 —4.2 -0.3-4.7 -1.8-3.9
NYHA CHF Class II-1V:
Baseline
N 24 26 24 34 34 33
Mean 10.09 9.95 10.21 9.85 9.89 9.97
Median 10.3 10.2 10.3 9.9 10.1 10.3
Range 8.4-10.8 8.6-10.8 9.0-11.0 8.5-10.9 82-11.1 79-11.6
Evaluation Period
N 21 20 22 30 24 32
Mean 11.11 11.35 11.74 11.62 11.23 11.47
Median 11.2 11.5 11.7 11.8 114 11.6
Range 9.0-124 9.5-12.7 102 -14.9 9.5-13.7 82-13.5 10.4—-12.8
Change from baseline
N 21 20 22 30 24 32
Mean 1.00 1.43 1.50 1.73 1.48 1.50
Median 1.2 1.6 1.5 1.7 1.5 1.4
Range -04-2.5 -0.5-3.2 0.1-4.1 0.1-4.3 24-4.1 -02-3.6
Geographic region= US:
Baseline
N Same as total Same as total Same as total 139 135 139
Mean 9.97 10.04 10.06
Median 10.0 10.2 10.2
Range 8.1-11.2 82-11.1 82-11.6
Evaluation Period
N Same as total Same as total Same as total 125 121 126
Mean 11.52 11.71 11.38
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Median 11.6 11.8 11.5
Range 9.1-13.7 82-15.5 9.1-13.6
Change from baseline
N Same as total Same as total Same as total 125 121 126
Mean 1.50 1.68 1.30
Median 1.5 1.6 1.3
Range -0.6 —4.3 -24-4.7 -1.8-3.9
Geographic region=non-US:
Baseline
N NA NA NA 28 28 24
Mean 10.22 9.99 9.88
Median 10.3 10.2 9.9
Range 8.7-11.3 8.8—-11.0 7.9-10.9
Evaluation Period
N NA NA NA 26 24 24
Mean 11.68 11.72 11.51
Median 11.8 11.7 11.6
Range 9.7-12.9 94-13.5 9.3-12.8
Change from baseline
N NA NA NA 26 24 24
Mean 1.46 1.71 1.63
Median L.5 1.7 1.8
Range -0.3-3.1 -0.5-4.1 -1.4-32
Based on sponsor’s tables
36
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The following sponsor’s figures display some of these results graphically.

Study AFXO01-11:

Figure 3: Primary Efficacy Endpoint Summarized by Randomization Stratification Factors (Full Analysis Population)
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Results of post-hoc subgroup analyses based on age, gender, race, and ethnicity were similar to those
for the primary efficacy analysis in both studies.

Secondary analyses evaluated proportions of patients receiving RBC or whole blood transfusions and
extent and durability of hemoglobin responses during the studies. Some of these results are displayed

in the following table.

Non-Dialysis Studies (AFX01-11 and AFX01-13): Patients Receiving RBC Transfusions During Study and

Proportion of Patients Achieving Hemoglobin Response (Full Analysis Population)

AFXO01-11 AFXO01-13
Peginesatide | Peginesatide SC | Darbepoetin Peginesatide Peginesatide | Darbepoetin
SC starting starting dose alfa SC SC starting SC starting alfa SC
dose 0.04mg/kg Q4W | starting dose dose dose starting dose
0.025mg/kg (N=165) 0.75mcg/kg 0.025mg/kg 0.04mg/kg 0.75mcg/kg
Q4w Q2w Q4w Q4w Q2W
(N=161) (N=164) (N=167) (N=163) (N=163)
Patients who 10/161 (6.2%) | 12/165 (7.3%) 8/164 (4.9%) 19/167 17/163 8/163
received >1 (11.4%) (10.4%) (4.9%)
transfusion
during the
correction and/or
evaluation
periods, N (%)
Patients who 7/161 (4.3%) 12/165 (7.3%) 5/164 (3.0%) | 14/167 (8.4%) | 13/162 (8.0%) 6/163
received >1 (3.7%)
transfusion
during the
correction
period, N (%)
Patients who 5/151 (3.3%) 2/156 (1.3%) 3/155(1.9%) | 5/160 (3.1%) | 4/150(2.7%) 2/154
received >1 (1.3%)
transfusion
during the
evaluation
period, N (%)
Patients 150/161 155/165 (93.9%) 154/164 152/167 152/163 155/163
achieving a Hgb (93.2%) (93.9%) (91.0%) (93.3%) (95.1%)
response’, N (%)

i Hgb increase of >1.0 g/dL above baseline and Hgb>11.0 g/dL without RBC or whole blood transfusion during the

previous 8 wks.

*
all randomized patients who received one dose of study drug

data from sponsor’s tables

A sustained hemoglobin response (defined as two successive Hgb values within 11.0-12.0 g/dL)
during the Evaluation period was achieved for 81.4% (131/161) patients in the peginesatide 0.025
mg/kg group, 83.0% (137/165) of patients in the peginesatide 0.04 mg/kg group and 87.2% (143/164)
of patients in the darbepoetin group in Study AFX01-11 and for 80.8 % (135/167) patients in the
peginesatide 0.025 mg/kg group, 79.1% (129/163) of patients in the peginesatide 0.04 mg/kg group
and 88.3% (144/163) of patients in the darbepoetin group in Study AFX01-13 [excluded values within
28 days of RBC or whole blood transfusion].
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The mean hemoglobin values over time on study drug in the treatment arms in these two studies are
displayed in the following two sponsor’s figures:
Study AFTO1-11:

Figure 4: Mean (+ 5D) Hemoglobin over Time, by 4-Week Intervals (Full Analysis Population)
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The mean change from baseline in hemoglobin level over time reached a maximum of approximately

1.5 to 1.8 g/dL increase per 4 weeks during the first 8 to 16 weeks (slightly longer in Study AFXO01-
13) and thereafter was stable or declined slightly to approximately 1.2 g/dL per 4 weeks in all
treatment groups. The hemoglobin values and change from baseline was a bit greater in the
peginesatide 0.04 mg/kg groups.

Most patients in both studies received one or more doses of iron supplementation during the study. In
In the AFXO01-11 study 114/161 (70.8%) of patients in the peginesatide 0.025mg/kg group, 112/165
(67.9%) of patients in the peginesatide 0.04mg/kg group and 109/164 (66.5%) of darbepoetin treated
patients received iron supplementation. In the AFX01-13 study 114/167 (68.3%) of patients in the
peginesatide 0.025mg/kg group, 97/163 (59.5%) of patients in the peginesatide 0.04mg/kg group and
116/163 (71.2%) of darbepoetin treated patients received iron supplementation. Unlike the dialysis
studies, among these non-dialysis patients most received only oral iron supplementation. In Study
AFXO01-11 only 13.9% to 18.6% of patients in any treatment arm received IV iron. In Study AFXO01-
13, IV iron usage was more common with 26.9% of patients in the peginesatide 0.025 mg/kg group,
22.7% of patients in the peginesatide 0.04 mg/kg treatment group and 36.2% of patients in the

darbepoetin treatment group receiving one or more doses of IV iron during the study. Iron

supplementation by route of iron administration during these studies is summarized in the following

table.

Non-Dialysis Studies (AFX01-11 and AFX01-13): Patients Receiving Iron Supplementation (Full Analysis

Population)
AFX01-11 AFXO01-13
Peginesatide Peginesatide Darbepoetin Peginesatide Peginesatide Darbepoetin
SC starting SC starting alfa SC SC starting SC starting alfa SC
dose dose starting dose dose dose starting dose
0.025mg/kg 0.04mg/kg 0.75mcg/kg 0.025mg/kg 0.04mg/kg 0.75mcg/kg
Q4w Q4w Q2w Q4w Q4w Q2W
(N=161) (N=165) (N=164) (N=167) (N=163) (N=163)

Patients receiving one or more dos

es of iron during Screening, N (%):

Total 85 (52.8%) 80 (48.5%) 73 (44.5%) 71 (42.5%) 71 (43.6%) 73 (44.8%)
Oral 83 (51.6%) 76 (46.1%) 71 (43.3%) 61 (36.5%) 60 (36.8%) 64 (39.3%)
v 3 (1.9%) 5(3.0%) 3 (1.8%) 13 (7.8%) 17 (10.4%) 15 (9.2%)
Other 0 (0.0%) 1 (0.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%)

Patients receiving one or more doses of iron during Study”, N (%):

Total 114 (70.8%) | 112 (67.9%) 109 (66.5%) 114 (68.3%) | 97 (59.5%) 116 (71.2%)
Oral 102 (63.4%) | 103 (62.4%) 98 (59.8%) 90 (53.9%) 78 (47.9%) 83 (50.9%)
v 30 (18.6%) 23 (13.9%) 26 (15.9%) 45 (26.9%) 37 (22.7%) 59 (36.2%)
other 0(0.0%) 1 (0.6%) 3(1.8%) 1 (0.6%) 0 (0.0%) 1 (0.6%)

* during correction, evaluation, and/or long terms safety and efficacy period

data from sponsor’s tables

Safety Results for Non-Dialysis Studies (AFX01-11 and AFX01-13):  As was the case for the dialysis
studies, the protocol for the non-dialysis studies planned for evaluation of peginesatide with regard to
cardiovascular safety. In the non-dialysis studies a total of 656 patients were treated with peginesatide
(326 in AFX01-11 and 330 in AFX01-13) and 327 patients were treated with darbepoetin (164 in
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AFXO01-11 and 163 in AFX01-13). The following table summarizes study drug dose during the non-
dialysis studies.

Non-Dialysis Studies (AFX01-11 and AFX01-13): Summary of Study Drug Dose During the Study (Full Analysis

Population)
AFXO01-11 AFX01-13
Peginesatide Peginesatide Darbepoetin Peginesatide Peginesatide Darbepoetin
SC starting SC starting alfa SC SC starting SC starting alfa SC
dose dose starting dose dose dose starting dose
0.025mg/kg 0.04mg/kg 0.75mcg/kg 0.025mg/kg 0.04mg/kg 0.75mcg/kg
Q4w Q4w Q2W Q4w Q4w Q2W
(N=161) (N=165) (N=164) (N=167) (N=163) (N=163)
Units for dose mg mg mcg mg mg mcg
First dose
N 161 165 164 167 163 163
Mean 2.17 3.46 61.7 2.06 333 61.5
Median 2.1 33 59 2.0 3.1 59
Range 1.0-3.9 1.6-73 25-130 1.0-4.0 1.8-9.9 32-109
Last dose
during
correction:
N 161 165 164 167 163 163
Mean 2.59 3.37 49.5 2.46 3.14 49.9
Median 1.7 2.7 35 1.9 2.3 34
Range 0.4-10.6 02-12.8 10 - 375 0.5-8.8 0.6-13.4 11-291
Mean dose
during
evaluation:
N 139 147 149 149 140 149
Mean 2.78 3.07 49.3 2.38 3.10 47.3
Median 1.7 2.3 34 1.7 2.0 30
Range 04-12.8 04-13.8 9-496 03-12.5 0.4-24.4 7-317

Data from sponsor’s tables

In Study AFXO01-11 the mean duration of treatment exposure was 71.27 weeks (median, 79.1 wks;
range, 4.0-107.1 wks) in the peginesatide 0.025 mg/kg group, 72.26 weeks (median, 80.0 wks; range,
7.6-108.9 wks) in the peginesatide 0.04mg/kg group and 72.87 weeks (median, 78.4; range 4.0-107.0
wks) in the darbpoetin group. In Study AFX01-13 the mean duration of treatment exposure was 63.51
weeks (median, 64.6 wks; range, 4.0-101.0 wks) in the peginesatide 0.025 mg/kg group, 61.69 weeks
(median, 64.4 wks; range, 4.0-97.9 wks) in the peginesatide 0.04 mg/kg group and 65.62 weeks

(median, 67.6; range 2.0-98.6 wks) in the darbepoetin group.

The sponsor’s tables summarizing adverse events occurring in the two studies are shown below:

Reference ID: 3100132

41




NDA 202799
Page 42 of 62

Study AFXO01-11:

Table 23: Summary of Adverse Events and Location of Source Table
AF3T702
Injection | Darbepoetin
AFITTOI-LS | AF3TTO2-HS | Combined alfa Source
N=16l N =165 N=316 N=164 Table
Total pumber of TEAEs 1731 1591 3322 1391 1435
Number of patients reporting at least one 149 (92 5%) | 133 (92.7%) | 302 (92.6%) | 146 (89.0%)
TEAE
Total pumber of Grade 3, 4, or 5 TEAEs 250 260 510 242 14382
Number of patients with at least one 67 (41.6%) T6 (46.1%) | 143 (43.9%) | 63 (38.4%)
Grade 3, 4, or 3 TEAE
Total oumber of study drug-related TEAE: 24 20 H g 14.3.9
MNumber of patients with at least one study 16 (9.9%) 12 {7.3%) 28 (8.6%) 8 (4.9%)
drug-related TEAE
Total pumber of TESAES 274 2154 528 21% 14.3.10
Number of patients with at least one 77 (47.8%) T5(45.5%) | 152 (46.6%) | T1(43.3%)
TESAE
MNumber of patients who died through 7(4.3%) 16 (9.7%) 23 (7.1%) 10 (6.1%) 14311
28 days after study termmation (On-Study)
Totzl umber of TEAE: leading to 30 24 34 24 1437
discontinnation
Number of patients reporting at least one 21 (13.0%%) 22(13.3%) 43 (13.2%) 18 (11.0%:)
TEAE leading to treatment discontmuation
Total number of patients with at least cne (17 4%) 35 (21.2%) 63 (19.3%) 28 (17.1%) CSE
C5E event Techmieal
Feport
Table 1.1

TEAE=treatment emergent adverse event; TESAE= treatment emergent serious adverse event;

CSE=composite safety event

Sponsor’s table
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Study AFX01-13:

Table 25: Summary of Adverse Events
AF37T02
Injection | Darbepoetn
AF3TT0Z-LS | AF37T02-HS | Combined alfa Source
N =167 N=163 N=33 N=163 Table
Total NMumber of TEAES 1776 1808 3584 1616 1435
Mumber of patients reporting at least one 160 152 312 153 (93.9%)
TEAE (935.8%) (93.3%) (94.5%)
Total number of Grade 3. 4. or 5 TEAEs 310 134 544 232 14382
Mumber of patients with at least one 86 B2 168 67
Grade 3, 4, or 5 TEAE {31.5%) (30.3%) (30.9%) (41.1%)
Total number of study drug-related 23 26 49 18 1439
TEAEs
HMumber of patients with at least one study 17 13 30 11
drug-related TEAE {10.2%) (8.0%) {9.1%) (6.7%)
Total number of TESAEs 236 329 363 176 14.3.10
HNumber of patients with at least one 36 80 166 0
TESAE {51.5%) (49.1%5) (50.3%) (42.9%)
HNumber of patients who died through 28 22 13 35 12 14.3.11
days after study ternunation (On-Study) {13.2%) (8.0%:) (10.6%) (7.4%)
Total number of TEAE:= leading to 36 24 60 21 1437
discontmuation
Mumber of patients reporting at least one 25 17 42 16
TEAE leading to treatment {15.0%) (10.4%:) (12.7%) (9.8%)
discontmuation
Total number of patients with at least one 40 3t 78 28 CSE
C5E event {24.0%) (23.3%) (23.6%) (17.2%) FReport
il

TEAE=treatment emergent adverse event; TESAE= treatment emergent serious adverse event; CSE=composite safety
event
Sponsor’s table

As in the dialysis studies the vast majority of patients reported at least one adverse event during the
study. About half of patients in each treatment group in the non-dialysis studies had one or more
TESAE, similar to dialysis Study AFX01-14 but slightly less than in dialysis Study AFX01-12. The
proportions of patients having TEAEs and TESAES were a bit higher in Study AFX01-13 than in
AFXO01-11. However, the proportions were similar across treatment arms in each of the studies. In
both of the non-dialysis studies, the proportion of patients having TEAE leading to treatment
discontinuation was numerically greater in each of the peginesatide groups than in the darbepoetin
group. In the non-dialysis studies the proportion of patients who died through 28 days after study
termination was numerically greater in the pooled peginesatide groups as compared to the darbepoetin
group with this observation being more pronounced in Study AFX01-13.

The most common serious TEAE events (TESAES) in Studies AFX01-11 and AFX01-13 are
summarized in the following table.
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Non-Dialysis Studies (AFX01-11 and AFX01-13): Most Common* Treatment-Emer gent Serious Adver se Events

Terms, [Number (%) of Patients] (Safety Population)

AFXO01-11 AFXO01-13
Peginesatide Peginesatide Darbepoetin Peginesatide Peginesatide Darbepoetin
SC starting SC starting alfa SC SC starting SC starting alfa SC
dose dose starting dose dose dose starting dose
0.025mg/kg 0.04mg/kg 0.75mcg/kg 0.025mg/kg 0.04mg/kg 0.75mcg/kg
Q4w Q4w Q2w Q4w Q4w Q2w
(N=161) (N=165) (N=164) (N=167) (N=163) (N=163)
Any TESAE 77 (47.8%) 75 (45.5%) 71 (43.3%) 86 (51.5%) 80 (49.1%) 70 (42.9%)
Anemia 5(3.1%) 5 (3.0%) 1 (0.6%) 7 (4.2%) 6 (3.7%) 4 (2.5%)
Cardiac failure 15 (9.3%) 16 (9.7%) 14 (8.5%) 7 (4.2%) 18 (11.0%) 12 (7.4%)
congestive
Atrial fibrillation 3 (1.9%) 7 (4.2%) 3 (1.8%) 1 (0.6%) 53.1%) 4 (2.5%)
Myocardial infarction 1 (0.6%) 6 (3.6%) 4 (2.4%) 4 (2.4%) 2 (1.2%) 4 (2.5%)
Acute myocardial 4 (2.5%) 3 (1.8%) 1 (0.6%) 5(3.0%) 4 (2.5%) 2 (1.2%)
infarction
Cardiac arrest 2 (1.2%) 2 (1.2%) 1 (0.6%) 5 (3.0%) 2 (1.2%) 3 (1.8%)
Bradycardia 1 (0.6%) 2 (1.2%) 4 (2.4%) 4 (2.4%) 53.1%) 0 (0.0%)
Gastrointestinal 4 (2.5%) 4 (2.4%) 0 (0.0%) 2 (1.2%) 5@3.1%) 2 (1.2%)
hemorrhage
Pneumonia 10 (6.2%) 8 (4.8%) 9 (5.5%) 4 (2.4%) 11 (6.7%) 5(3.1%)
Urinary tract infection 5(3.1%) 9 (5.5%) 7 (4.3%) 5 (3.0%) 53.1%) 1 (0.6%)
Cellulitis 6 (3.7%) 5 (3.0%) 3 (1.8%) 4 (2.4%) 2 (1.2%) 3 (1.8%)
Sepsis 4 (2.5%) 1 (0.6%) 3 (1.8%) 0 (0.0%) 3 (1.8%) 2 (1.2%)
Hypokalemia 4 (2.5%) 7 (4.2%) 1 (0.6%) 6 (3.6%) 2 (1.2%) 4 (2.5%)
Dehydration 2 (1.2%) 4 (2.4%) 5 (3.0%) 3 (1.8%) 4 (2.5%) 0 (0.0%)
Hypoglycemia 2 (1.2%) 3 (1.8%) 5 (3.0%) 1 (0.6%) 6 (3.7%) 6 (3.7%)
Renal failure acute 21 (13.0%) 13 (7.9%) 9 (5.5%) 11 (6.6%) 11 (6.7%) 15 (9.2%)
Renal failure chronic 12 (7.5%) 3 (1.8%) 8 (4.9%) 10 (6.0%) 6 (3.7%) 8 (4.9%)
Azotemia 4 (2.5%) 3 (1.8%) 6 (3.7%) 2 (1.2%) 1 (0.6%) 1 (0.6%)
Renal failure 5(@.1) 4 (2.4%) 4 (2.4%) 2 (1.2%) 2 (1.2%) 1 (0.6%)
Hypertension 3 (1.9%) 5(3.0%) 5(3.0%) 2 (1.2%) 1 (0.6%) 1 (0.6%)

*occurred in 1.5% or more patients in the study

Data from sponsor’s tables

TESAE were reported during all study periods (correction, evaluation and long-term safety followup).
In Study AFX01-11 the most common TESAE were ‘cardiac failure congestive’ (9.5% of peginesatide
treated patients; 8.5% of darbepoietin-treated patients), ‘renal failure acute’ (10.4% of peginesatide-
treated patients; 5.5% of darbepoetin-treated patients), ‘pneumonia’ (5.5% of peginesatide-treated
patients; 5.5% of darbepoetin-treated patients), ‘renal failure chronic’ (4.6% of peginesatide-treated
patients; 4.9% of darbepoetin-treated patients), “urinary tract infection’(4.3% of peginesatide-treated
patients; 4.3% of darbepoetin-treated patients). In Study AFX01-13 the most common TESAE were
‘cardiac failure congestive’ (7.6% of peginesatide treated patients; 7.4% of darbepoetin-treated
patients), ‘renal failure acute’ (6.7% of peginesatide-treated patients; 9.2% of darbepoetin-treated
patients), ‘renal failure chronic’ (4.8% of peginesatide-treated patients; 4.9% of darbepoetin-treated
patients), ‘pneumonia’(4.5% of peginesatide-treated patients; 3.1% of darbepoetin-treated patients). In
Study AFXO01-11 proportions of patients having onset of TESAE were numerically greater in the
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combined peginesatide groups than in the darbepoetin group for all treatment periods with the greatest
difference during the correction period (correction period: peginesatide, 68/326 (20.9%), darbepoetin
25/164 (15.2%); evaluation period: peginesatide, 38/307 (12.4%), darbepoetin 17/155 (11.0%); long-
term safety period: peginesatide, 99/299 (34.1%), darbepoetin 47/151 (31.1%)). In Study AFX01-13
proportions of patients having onset of TESAE were numerically greater in the combined peginesatide
groups than in the darbepoetin group for all treatment periods with the magnitude of difference being
similar during all periods but greater than in Study AFX01-11 (correction period: peginesatide, 78/330
(23.6%), darbepoetin 30/163 (18.4%); evaluation period: peginesatide, 50/310 (16.1%), darbepoetin
16/154 (10.4%); long-term safety period: peginesatide, 99/298 (33.2%), darbepoetin 41/153 (26.8%)).

In both studies the System Organ Class (SOC) contributing most TESAE were ‘Cardiac Disorders’,
‘Renal and Urinary Disorders’, ‘Infections and Infestations’ terms followed by others as shown in the
following table:

Non-Dialysis Studies (AFX01-11 and AFX01-13): Summary of Most Common Treatment-Emergent Serious
Adverse Eventsfor Most Frequent System Organ Classes*, [Number (%) of Patients] (Safety Population)

AFX01-11 AFX01-13
Peginesatide Peginesatide Darbepoetin Peginesatide Peginesatide Darbepoetin
SC starting SC starting alfa SC SC starting SC starting alfa SC
dose dose starting dose dose dose starting dose
0.025mg/kg 0.04mg/kg 0.75mcg/kg 0.025mg/kg 0.04mg/kg 0.75mcg/kg
Q4w Q4w Q2w Q4w Q4w Q2w
(N=161) (N=165) (N=164) (N=167) (N=163) (N=163)
Any TESAE 77 (47.8%) 75 (45.5%) 71 (43.3%) 86 (51.5%) 80 (49.1%) 70 (42.9%)
Cardiac disorders 26 (16.1%) 36 (21.8%) 29 (17.7%) 29 (17.4%) 38 (23.3%) 23 (14.1%)
Renal and urinary 39 (24.2%) 23 (13.9%) 27 (16.5%) 23 (13.8%) 20 (12.3%) 15 (9.2%)
disorders
Infections and 28 (17.4%) 31 (18.8%) 27 (16.5%) 24 (14.4%) 29 (17.8%) 18 (11.0%)
Infestations
Metabolism and 12 (7.5%) 18 (10.9%) 14 (8.5%) 14 (8.4%) 16 (9.8%) 18 (11.0%)
nutrition disorders
Gastrointestinal 13 (8.1%) 10 (6.1%) 13 (7.9%) 17 (10.2%) 20 (12.3%) 12 (7.4%)
disorders
Respiratory, thoracic 12 (7.5%) 13 (7.9%) 8 (4.9%) 12 (7.2%) 10 (6.1%) 12 (7.4%)
and mediastinal
disorcers
Nervous system 8 (5.0%) 6 (3.6%) 5(3.0%) 10 (6.0%) 14 (8.6%) 7 (4.3%)
disorders
Vascular disorders 13 (8.1%) 9 (5.5%) 10 (6.1%) 15 (9.0%) 11 (6.7%) 8 (4.9%)
Injury, poison and 12 (7.5%) 9 (5.5%) 4 (2.4%) 3 (1.8%) 9 (5.5%) 8 (4.9%)
procedural
complications
General disorders and 8 (5.0%) 6 (3.6%) 6 (3.7%) 12 (7.2%) 10 (6.1%) 4 (2.5%)
administration site
conditions
Blood and lymphatic 6 (3.7%) 7 (4.2%) 3 (1.8%) 9 (5.4%) 9 (5.5%) 4 (2.5%)
system disorders

*Includes only System Organ Classes where 4% or more of study patients had TESAE
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data from sponsor’s tables

In Study AFX01-11, 9.8% of peginesatide-treated patients and 7.9% of darbepoetin-treated patients
had thromboembolic events. In Study AFX01-13, 13.0% of peginesatide-treated patients and 8.6% of
darbepoetin-treated patients had thromboembolic events. In Study AFX01-11 four patients exposed to
peginesatide developed binding antibodies to the drug (1 binding only; 3 neutralizing). Decreased
hemoglobin with or without increased peginesatide doses was seen in all 4 patients shortly before or
after detection of the antibody. In study AFX01-13 six patients treated with peginesatide developed
binding antibodies to the drug (1 binding only, 5 neutralizing). In 5 patients hemoglobin decrease was
seen shortly before or after detection of the antibody.

For the major cardiovascular safety endpoint, the sponsor’s tables below summarize the Composite
Safety Endpoint (CSE) and components thereof and show the statistical analysis for each of the non-
dialysis studies. In both studies the proportions of patients who experienced at least one CSE event
was numerically higher in each of the peginesatide treatment groups than in the darbepoetin group,
with the difference being more marked in Study AFX01-13. CSE component events with a difference
of >2% between any treatment groups were death and unstable angina in Study AFX01-11 and death
and arrhythmia in AFX01-13, with higher rates in the peginesatide groups in all cases. The time to
first CSE event for the combined peginesatide groups relative to darbepoetin gave a hazard ratio of
1.07 (0.71, 1.61) for Study AFX01-11 and 1.58 (1.05, 2.38) for Study AFX01-13.

Study AFX01-11: Summary of Composite Safety Endpoint: Safety Population and On-Study

Darbepoetin alfa

AE j. 3C AF3TT02 Inj. 3C AF3ITTOZ Imj. 3C ac
Composits 2tart Dosa Starting Dose= Starting Dos=e Ztarting Dos==
Safety 0.025 'eg Q4W 0.04 mg/kg Q4W (0.0Z5+0.04 0.75 megi/kg Q2ZW Total
Endpoint Ewvents Statistic fi 1 {(H=1€35) (H=326) [H=l64 (H=250)
Time to First Event [(Days 1]
Hum Ewents za 35 €3 28 81
Hum Censored 133 130 263 136 g8
Hedian HME HE HE HE ME
(55% CI) HE- HE HE- HE HE- HE HE- WE HE- HE
Q1L - Q23 HE- HE €14.0- HE HE- HE HE- WE HE- HE
Hagard Ratio [Z] Belative to Darbepoetin alfa
HE. 1.0276 1.2436 1.1373
S0% CI (0.661%, 1.5955) (D.g81%z2, 1.B878) (0D.7825, 1.652Z8
Hamard Ratio [2) Relative to AFA7T70E Inj. Starting Dose 0.025 mg/kg
HE 1.2101
S0% CI {0D.7571, 1.B372
Chi-3guare Test for Time to Firast Event Compared to Darbepoetin alfa [3]
pvralue 0.%1ER8 0.3504 0.5714
Chi—-S3guaze Test for Time to Fizst Event Among Active Treatment Groups [3]
p-vralue D.2524
[1] Eaplan-Heier method. Time to First Event =Date of Firast Composite Safety Endpoint Event — Date of Randomization +

Hum Censored= Ho. of patients who did not have composite safety endpoint events during the study.
ameter s=satimates wersz obtained from the Cox propeoertional hasards model stratified for treatment and the

lomigation stratification factors.

gquars Te=st [(a= producsd by the Cox ragreassion model) compared hasard ratioc for thes tre=atmesnt groups,
izd by the randomisation stratificasion factors.
Hote: Deaths= that occurred through Z8 days post =tudy termination were included im the analy=is.
HE = Hot Estimakls
46
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Darbepoetin alfa

AF27702 Imj. 3C AFITTOZ Inj. 3C AF3TT0Z Inj. 3C ac
Composite Jtazting Doae Starting Dose Starting Dose
Safety 0.04 =g/kg 290 (0.025+0.04) 0.75 mcg/kg Q2ZW Total
Endpoint Events Statistic (=16 {(M=165) (H=326) [H=l64] (=450)
Ho. of Patients with »>= 1 ERC Adjudicated Composite 3afety Endpoint Events
H (%) 28 (17.4) 35 (21.2) €3 {15.3) 28 (1 8l (1e.8
Ho. of Patients= with Following ERC Adjudicated Events¥:
Death (All Causas] H (%) T o(4.2] 16 (8.7) 23 10 (6.1} 32 (6.7)
Stroke H (%) 1 (0.8 L (2.8 2 1 (D.8&] 2 (0.8]
MI H %) & (2.8) 11 5 (2.0} 16 (2.2]
Unstable Angina H (%) Z (1 7 1 (D.8] B (1.8]
CHE H (%) 1 lg (& 25 13 (7.9] 42 (8.6]
Arrhythmia N (%) 10 (& 18 (4._3] 25 (5.1}
Patient's Firstc ERC Adjudicated Eventcs:
ACUTE MI H (%) 2 (1.2} 4 (2.4) € 3 (1.8} 8 (1.8}
ACUTE MI/ARRHYTHMIZ H (%) 1 0.8} il 1 1] 1L (0.2}
N %) 1 {0.6] Z (1.Z) 3 1 (0.8 4 (0.8])
H (%) 4 (2.5] 5 3. 5 5 (3.0 14 (2.9}
H %) o Zz (1.2) 2 o Z (0.4)
H (%) 1 (0.8} i 1 o L (2.2}
H (%) 10 {€.2]) 1z (7.3) 22 12 (7.3 24 (€.9]
N (%) 5 (3.1} T (4.2) 12 & (3. 1B (2.7}
H (%) o L (2.8 1 1 (D.& 2 (0.4]
UHSTABLE ANGINA H (%) 2 (2.5} 2 (1.2 € (1.8 & (1.2}

* Rows are not mutually sxclusiwve.
Hot= 1 : Death= that occurred through 28 days post study termination wers included in the analysis.

Hote Z: Unstable Angina, CHF and Arrhythmia must mest the JAE definition in the protocol.

Data: ADCSE 3, ADCSE E, ADCSE. Prog: c=e/programs/tfl/t—endpoint-correct.=sa=s, l-l-t—endpoint—ll.rtf (23FEB2011:20:0B]

Source: CSE Technical Report Table 1.1

Dazrbepoetin alia

AF37702 Inj. SC AF37702 Inj. 3C AF3T7 3C 3C
Composite Starting Dose Starting Dose Starting Dose
Safety 0.025 mg/kg Q4W 0.04 mg/kg Q4W (0.025+0.04] Tota
Endpeoint Events Statistic (H=1 {(M=1&5]) (H=32&) (H=a2%0)
Ho. of Patients with >= 1 EBRC Adjudicated Composite Zafety Endpoint Ewvents Within First
R %) 18 {11.z} 18 (11.5}) a7 {11.3) 52 (1l0.&
Within Firast 52 Weeks Relative Risk (RR) from Darbepostin alfa[2] [S]
RR 1.21z21 1.241%9 1.225%
95% CI (0.6288, Z.3000) (O.65B0D, 2.2421) (D.6375%, Z2.1535
Belatiwve Ri=zk (RB) from AF3770Z Inj. Starting Do=e D.0253 =g/kgl2] [6]
RE 0_8817
95% CI (0.5418, 1.77391)

[4] Belative risk sstimate and I were cbtained from the CHE teat including terms for treatment group and the
randomication stratification factozs.

[3] BRelatiwve risk from Darbepoetin alfa = AF37T70Z Inj
[€] Relatiwve risk from AF3770Z Inj. Svarting Dose 0.0
Inj. 3tarting Do=e 0_025 =g/kg.

Hota: Daaths that occurrad through Z8 days post study termination wers includad in the analysis.

ection group/ Darbepostin alfa group.
25 mg/kg = AF37702 Inj. Starting Dos= 0.04 mg/kg/AF37702

Data: AICEE_?, EDCSE_Er ADCZE. Prog: caefp:og:an;itf;fb—:nipoin:-co::zct.:a:r l-l-t—endpoint—ll.rtf (23FEB2011:20:0E]

Source: CSE Technical Report Table 1.1
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Study AFX01-13: Summary of Composite Safety Endpoint: Safety Population and On-Study

Darbepoetin alfa

AF3T7T02 Inj. 5C AF3ITT0Z2 Imj. SC AFIT702 Inj. SC sC
Composite Starting Dose Starting Dose Etarting Do=e Starting Dose
Safaty 0.025 mg/kg QAW 0.04 mg/lkg Q4W (D.025+0.04) 0.75 megfkg Q2W Total
Endpoint Events statistic [H=167) (N=163] {N=330) (N=163] (N=493)
Time to Firet Ewent (Daya) [1]
Num Events 40 38 ] 28 106
Num Censored 127 125 252 135 387
Madian HE KNE HE 630.0 &30.0
{95% CI) 651.0- HE HE- HE HE- HE HE- HE &30.0- NE
QL - Q3 540.0- HE 584 .0- NE 540.0- KE 643.0- &30.0 593.0- NE
Hazard Ratio [2] Relative to Darbepoetin alfa
HR 1.5011 1.5629 1.5303
0% CI {0.9995, 2.2544) (1.0243, 2.3616) {1.0635, 2.2021)
Hazard Ratio [2] Relatiwve to AF37702 Inj. Starting Dosa 0.025 mg/kg
HR 1.0412
90% CI (0.7147, 1.5167)

Chi-sguare Test for Time to First Event Compared to Darbepoetin alfa [3]
p-value 0.1004 0.0752 D.0545

Chi-sguare Test for Time to First Event Among Active Treatment Groups [3]
p-valus 0.8600

[1] Eaplan-Meier method. Time to FPirst Event =Date of First Composite Safety Endpoint Event - Date of Randomization +
1.

Hum Censcred= No. of patients who did not hawve composite safety endpoint ewents during the study.

[2] Parameter sstimates were obtained from the Cox proporticmal hazards model stratified for treatment and the
randomization stratification factors.

[3] Chi-Sguare Teet (ae produced by the Cox regression model) compared hazard ratio for the treatment groups,
stratified by the randomization stratification factoras.

Note: Deathe that occurred through 28 days post study termination were included in the analysis.

NE = Not Estimable

Darbepoetin alfa

AF3IT7702 Inj. 8C AF3IT7702 Inj. SC AF3IT7702 Inj. SC sC
Composikte Starting Doase Starting Dose Starting Dose Starting Dose
safaty 0.025 mg/kg Q4W 0.04 mg/kg Q4W (0.025+0.04) 0.75 mog/fkg Q2W Total
Endpoint Events Statisktic [N=1E7) (N=1813) {N=330) (N=163) (H=493)
No. of Patients with == 1 ERC ARdjudicated Composite Safety Endpoint Events
M (%) 40 (24.0) Ig {23.3) TB [23.6) 28 {17.Z) 106 (21.5}

No. of Patients with Following ERC Adjudicated Eventa<+:

Death (All Causes) M (%) 22 (13.2) 13 {8.0) 35 [10.6) 1z {7.4) 47 (9.5)
Stroke N (%) 2 {1.2) 3 (1.8) E (1.5} 2 (1.z2) T (1.4}
MI M (%) T {4.2) & (3.7) 13 (3.9) & (3.7) 19 [(3.3)
Unstable Angina M (%) 4 {z.4) 5 (3.1} 9 (2.7} 2 (1.2) 11 [2.Z)
CHF N (%) 11 (6.6} 16 (9.8) 27 (8.2) 15 {9.2) 42 (8.5)
Arrhythmia M (%) 6 {3.8) 13 (8.0} 19 (5.B) & (3.7) 25 (5.1)
Patient's First ERC Adjudicated Ewvents:
ACUTE MI N (%) 5 {3.0) 2 [(1.2) 7 (2.1} 1 [(0.8) B (1.6}
RCUTE MI/CHF N (%) 1 {D.&) 2 [(1.2) 3 (D.9) 3 {1.8) & (1.2}
RCUTE MI/STROKE N (%) [ 1 (0.8) 1 (0.3} [+] 1 {o.2)
ARRHYTHMIA N (%) 5 {3.0) 10 {6.1) 15 [4.5) 3 (1.8) 18 (3.7])
AREHYTHMIA/CHF N (%) 1 {D.&) 1 (0.8) 2 (D.6) [+] 2 (0.4}
CHF N (%) T {4.2) 11 {6.7) 1B [5.5) 1z {7.4) o (&.1)
DEATH N (%) 15 (9.0} & [3.7) 21 [(6.4) & [3.7) 27 [(5.5)
STROKE N (%) 2 {1.2) 2 (1.z2) 4 1.2} 2 (1.z2) 6 (1.2}
UNETABLE AMNCGINA N (%) 4 {2.4) 3 (1.8) 7 (2.1} 1 [(0.8) B (1.6}

* Rows are not mutually exclusive.
Note 1 : Deaths that occurred through 28 daye post study termination were included in the analysis.
Note 2: Unstable Angina, CHF and Arrhythmis must meet the SAE definition in the protocol.

Data: RDCSE S5, ADCEE_E, ADCSE. Prog: csefprograma/tfl/t-endpoint-correct.sas, 3-1-t-endpoint-13.rtf {23FEB2011:20:08)
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Darbepoatin alfa

AF3ITTO2 Inj. 5C AF3IT702 Inj. SC AFITTOZ Inj. SC 8C
Compoaite Starting Dose sStarting Dose Starting Dose starting Dose
safety 0.025 mg/kg Q4W 0.04 mgSkg Q4W (D.D25+0.04) 0.75 mog/kg Q2W Total
Endpoint Evente statistic (N=167) (N=183) {N=330) (M=163) (M=493)
KHo. of Patients with »= 1 ERC Adjudicated Composite Safety Endpoint Ewvente Within First 52 wWeeks
M (%) 25 (15.0) 311 {19.0) 56 [17.0} 20 {12.3) TE [15.4)
Within First 52 Weeks Relatiwve Risk (RR] from Darbepoetin alfa([4] [5]
RR 1.2234 1.5500 1.3890
95% CI {0.7116, 2.1031) (0D.927B, 2.5B94) {0.8678, 2.2231)
Eelative Risk (RR} from RF3IT702 Inj. Starting Dose 0.025 mg/kgl4a] [&]
RR 0.7927
95% CI (D.4911, 1.2796)

[4] ERelative risk estimate and CI were obtained from the oMH teat including terme for treatment group and the
randomization stratification factors.

[5] Relatiwve risk from Darbepoetin alfa = AF37702 Injection group/ Darbepoetin alfa group.

[6] Relative risk from AF3I7702 Inj. Starting Dose 0.025 mg/kg = AFI770Z Inj. Starting Dose 0.04 mg/kg/AF17702

Inj. Starting Dose 0.025 mg/kg.

Note: Deaths that occurred through 28 days post study termination were included in the analy=sis.

Data: ADCSE S, ADCSE E, ADCSE. Prog: csefprograms/tfl/t-endpoint-correct.sas, 3-1-t-endpoint-13.rtf [23FEB2011:20:08)
Sopurce: CEE Table 3.1

The following table summarizes deaths in the two non-dialysis studies.
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Non-Dialysis Studies (AFX01-11 and AFX01-13): Deaths (Safety Population)
AFXO01-11 AFXO01-13
Peginesatide SC Peginesatide Darbepoetin alfa | Peginesatide SC | Peginesatide SC | Darbepoetin alfa
starting dose SC starting SC starting dose starting dose starting dose SC starting dose
0.025mg/kg Q4W dose 0.75mcg/kg 0.025mg/kg 0.04mg/kg Q4W 0.75mcg/kg
(N=161) 0.04mg/kg Q2W Q4w (N=163) Q2w
Q4w (N=164) (N=167) (N=163)
(N=165)
Total deaths in study database 10 (6.2%) 21 (12.7%) 12 (7.3%) 27 (16.2%) 15 (9.2%) 12 (7.4%)
Total deaths during study 7 (4.3%) 16 (9.7%) 10 (6.1%) 22 (13.2%) 13 (8.0%) 12 (7.4%)
(through 28 days after study
termination)®
Ml 0 (0.0%) 1 (0.6%) 1 (0.6%) 2 (1.2%) 2 (1.2%) 1 (0.6%)
Stroke 0 (0.0%) 0(0.0%) 0(0.0%) 2 (1.2%) 0(0.0%) 0 (0.0%)
CHF 0 (0.0%) 1 (0.6%) 0(0.0%) 2 (1.2%) 1 (0.6%) 0 (0.0%)
Arrhythmia 0 (0.0%) 2 (1.2%) 0 (0.0%) 0 (0.0%) 0(0.6%) 1 (0.6%)
Infection 0 (0.0%) 1 (0.6%) 2 (1.2%) 1 (0.6%) 1 (0.6%) 1 (0.6%)
Cardiac arrest 2 (1.2%) 2 (1.2%) 0 (0.0%) 3 (1.8%) 0 (0.0%) 1 (0.6%)
Cardiorespiratory arrest 2 (1.2%) 1 (0.6%) 1 (0.6%) 0 (0.0%) 0 (0.0%) 1 (0.6%)
CRF 1 (0.6%) 1 (0.6%) 1 (0.6%) 2 (1.2%) 3 (1.8%) 2 (1.2%)
Respiratory failure/acute 0 (0.0%) 0 (0.0%) 1 (0.6%) 1 (0.6%) 1 (0.6%) 1 (0.6%)
respiratory failure
Cancer 0 (0.0%) 0 (0.0%) 2 (1.2%) 1 (0.6%) 1 (0.6%) 1 (0.6%)
Sudden death 0 (0.0%) 1 (0.6%) 0 (0.0%) 2 (1.2%) 1 (0.6%) 2 (1.2%)
Unknown 0 (0.0%) 1 (0.6%) 0 (0.0%) 0 (0.0%) 1 (0.6%) 0(0.1%)
Timing of deaths during study "
During correction period 2/61 (1.2%) 3/165 (1.8%) 2/164 (1.2%) 3/167 (1.8%) 3/163 (1.8%) 4/163 (2.5%)
During evaluation period 0/151 (0.0%) 3/156 (1.9%) 0/155 (0.0%) 3/160 (1.8%) 3/150 (2.0%) 1/154 (0.6%)
During long-term safety eval 4/144 (2.8%) 6/146 (4.1%) 7/151 (4.6%) 13/154 (8.4%) 5/144 (3.5%) 6/153 (3.9%)

% includes deaths occurring during followup after study drug discontinuation; includes information from Death Report forms; causes listed do not include all
causes (only most frequent and relevant are listed)
® through day 28 after study drug discontinuation, excluding patients who were started on another ESA or underwent renal transplant

based on sponsor’s tables
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For the non-dialysis studies, in terms of total deaths in the study database, the percentages of patients
who died (while lower in the non-dialysis studies overall and for all treatment arms except the
peginesatide 0.025 mg/kg treatment arm in Study AFX01-13 than in the dialysis studies) varied among
treatment arms, ranging from 6.2% in the 0.025 mg/kg peginesatide arm in Study AFX01-11 to 16.2%
in the 0.025 mg/kg peginesatide arm in Study AFX01-13. Generally, causes of death appeared similar
across treatment arms and across studies in the non-dialysis studies; however, these studies were
smaller than the dialysis studies (enrolled only about 61% of the number of patients as the dialysis
studies) and numbers of events were fewer. Considering the numbers for total deaths in the database
and deaths during the study (up to 28 days after study drug discontinuation), while most deaths
occurred during the study, the proportions of on study deaths (as percentage of total deaths in
database) varied widely from 70% to 100%, however numbers of deaths were small. Overall, more of
the deaths occurred during the long-term safety evaluation period than during the correction and
evaluation periods; however, numbers were small.

Additional Studies:

One additional multicenter, randomized, controlled, open-label study in patients with CKD on dialysis
comparing two doses of peginesatide was conducted by the sponsor in Russia. In this Phase 2 trial
(Study AFXO01-15) 114 adult patients with CKD who had been on dialysis for at least 2 weeks prior to
randomization and who had not received ESA treatment or RBC or whole blood transfusion in the
prior 12 weeks and who had hemoglobin values >8.0 g/dL and <11.0 g/dL were randomized (1:1:1) to
treatment with either peginesatide starting dose of 0.04 mg/kg IV every 4 weeks, peginesatide starting
dose 0.08 mg/kg IV every 4 weeks, or epoetin alfa (Eprex) [an ESA that is not approved in the U.S].
It is not known whether any of the enrolled patients were ESA naive (i.e., not previously treated with
and ESA). The study consisted of a 4-week Screening Period followed by a 20-week Correction
Period followed by an 8-week Evaluation Period. The primary efficacy endpoint was the mean change
in hemoglobin from baseline to the Evaluation period. All patients received at least one dose of study
drug and 107 patients completed study treatment. The results for the primary efficacy endpoint are
shown below:

Study AFXO01-15: Primary Efficacy Endpoint: Summary of Hemoglobin and Change in Hemoglobin from Baselin
to Evaluation Period (Full Analysis Population)

peginesatide 0.04 mg/kg peginesatide 0.04 mg/kg epoetin

Baseline

N 39 37 38

Mean Hgb (+SD) 9.3+0.74 9.2+0.70 9.1+0.74
Evaluation period

N 37 37 36

Mean Hgb (+SD) 11.5+1.1 11.6+0.94 11.5+0.78
Change

N 37 37 36

Mean Hgb (£SD) 2.2+1.04 2.4+0.97 2.4+0.99

A total of 18 patients reported 31 TESAEs (peginesatide 0.08 mg/kg group, 8/37 (21.6%) patients;
peginesatide 0.04 mg/kg, 6/39 (15.4%) patients; epoetin 4/38 (10.5%) patients). There were no deaths
in the study. Seven patients withdrew from the study prematurely (peginesatide 0.04 mg/kg: 2 [1,
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withdrew consent; 1, kidney transplant]; peginesatide 0.08 mg/kg [1, noncompliance]; epoetin [4,
kidney transplant]).

Pediatric Plan:

No pediatric patients were studied in the drug development program for peginesatide. The sponsor has
requested a waiver for study of peginesatide in patients younger than 12 months of age because of very
low prevalence of anemia due to CKD in this age group who are on dialysis and not undergoing
kidney transplantation. The sponsor requests a deferral for studies in patients age >12 months to <18
years. For these patients the sponsor plans four studies including: (1)a phase 2, open-label single-arm
uncontrolled study to evaluate safety and efficacy of peginesatide for maintenance treatment of anemia
(IV or SC every 4 weeks for 24 weeks) in children from 1 to <18 years with CKD on hemodialysis and
already receiving ESA therapy. Starting dose will be based on patient’s current ESA dose and use a
conversion factor determined from PK/PD modeling data from adult studies. The drug will be titrated
during Weeks 1-16 and efficacy evaluation will be from week 17-24; (2)an open-label 6-months
extension study for patients who have completed the first study to continue on achieved stable dose of
peginesatide for an additional 6 months of treatment; (3)a phase 3, randomized, active-control, open-
label, parallel groups study to evaluate efficacy and safety of peginesatide for treatment of anemia (IV
or SC every 4 weeks for 24 weeks) in children from 1 to <18 years with CKD on hemodialysis and
already receiving ESA therapy. Starting dose will be based on the results of the first study. The drug
will be titrated during Weeks 1-16 and efficacy evaluation will be from week 17-24; (4)an open-label
6-months extension study for patients who have completed the third study to continue on achieved
stable dose of peginesatide for an additional 6 months of treatment. Full protocols for these studies
have not yet been submitted.

Discussion:

The sponsor is seeking approval of Omontys (peginesatide) for the indication:
“Omontys is an erythropoiesis-stimulating agenet (ESA) that is indicated for the treatment of
anemia associated with chronic renal failure (CRF) in adult patients on dialysis.

Omontys is not indicated for the treatment of anemia in CFR patients not on dialysis or for the
treatment of anemia due to cancer chemotherapy [See Warnings and Precautions (5.1, 5.2)].”

Efficacy:
The clinical development program included four randomized, controlled, open-label clinical trials in

patients with chronic renal failure, with two studies being in patients on dialysis (Studies AFX01-12
and AFX01-14) and two in patients not on dialysis (Studies AFX01-11 and AFX013). In this review
major results are presented for each individual study. Results of the combined dialysis studies and the
combined non-dialysis studies are presented in Dr. Dmytrijuk’s Clinical Review (signed 2/09/2012).
For each pair of studies the individual study results were similar.

The efficacy analysis results for the patients on dialysis (Studies AFX01-12 and AFX01-14) were
robust and convincing. There was reasonable consistency between the two studies (one done in the
U.S. and one multinational). The primary efficacy endpoint was mean change in hemoglobin between
baseline (the mean of the four most recent hemoglobin values prior to randomization) and the
evaluation period (mean hemoglobin from week 29 through week 36). The primary efficacy analyses
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from the FDA Statistical Review of the individual dialysis studies are shown below (see Statistical
Reviews by Q Xu, Ph.D., 2/7/2012):

Study AFX01-12:
Table 15 Summary Efficacy Analysis Result of Change in Hgb from Baseline to the Evaluation
Period (Full Analysis Population)

Evaluation Period AF37702 Epotin Total
(Weeks 29-36) N=445 N=248 N=693
Mean (SD) 11.06 (0.932 11.25 (0.846) 11.13 (0.906)
Median 11.0 11.3 11.1
Change from baseline
Mean (SD) -0.24 (0.956) -0.09 (0.922] -0.19 (0.946)
Median -0.3 -0.1 -0.2
Difference from Epoetin
LS Mean (SE) -0.15(0.072)
2-sided 95% CI (-0.30. -0.01)

Study AFX01-14:

Table 19 Summary Efficacy Analysis Result of Change in Hgb from Baseline to the Evaluation Period (Full
Analvsis Population)

Evaluation Period AF37702 Epotin Total
(Weeks 29-36) N=488 WN=237 N=T725
Mean (SD) 11.20 (0.533) 11.21 (0.546) 11.21 (0.550)
Median 11.2 11.3 11.3
Change from baseline
Mean (SD) -0.07 (1.009) -0.17 (1.000) -0.10(1.006)
Median -0.1 -0.2 -0.1
Difference from Epoetin
LS Mean (SE) 0.10(0.078)
2-sided 95% CI (-0.05, 0.26)

For each study the Statistical Review concluded that the primary efficacy endpoint satisfied the
protocol-specified criterion for the non-inferiority of efficacy of peginesatide relative to epoetin. The
Statistical Review comments that the sponsor has used the full analysis population (98.8% of
randomized patients) rather than the intent-to-treat (ITT) population for the analysis of the primary
efficacy endpoint; however, because the minor difference between the two populations, this does not
significantly impact the analysis results. The review noted some differences between treatments in the
baseline and observed characteristics of the two treatment arms. These may be summarized as
follows:
e In AFXO01-12:
- ahigher proportion of patients in the peginesatide group received their last dose of study drug during
the titration period compared to the epoetin group (15.6% vs. 8.5%).
- The proportion of patients terminated from the study prematurely was slightly higher in the
peginesatide group compared to the epoetin group (31.2 % vs. 25.5%)
- There were more white patients in the peginesatide group compared to the epoetin group (50.2% vs.
43.1%)
- There were fewer black patients in the peginesatide group compared to the epoetin group (44.7% vs
50.6%)
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- Mean and median serum ferritin values were higher in the peginesatide group compared to the epoetin
group (mean ferritin: 697.6 ng/mL vs 657 ng/mL; median ferritin: 666 ng/mL vs 609 ng/mL)

- Baseline renal disease characteristics were balanced between the peginesatide and epoetin groups.

- Baseline cardiovascular disease characteristics were balanced between the peginesatide and epoetin
groups.

o In AFXO01-14:

- ahigher proportion of patients in the peginesatide group received their last dose of study drug during
the titration period compared to the epoetin group (60.8% vs 39.2%).

- The proportion of patients with lower baseline hemoglobin values (<11.4 g/dL) is lower in the
peginesatide group than in the epoetin group (62% vs 65.2%).

- Baseline cardiovascular disease characteristics were balanced between the peginesatide and epoetin
groups.

Change in hemoglobin from baseline, proportion of patients maintained within target hemoglobin
range, and rates of RBC and whole blood transfusions were similar between the two treatment groups
during the evaluation period in both studies. The primary efficacy endpoint (change in hemoglobin)
was an objective well-understood clinical laboratory measurement, so the open-label design of the
studies is not a major concern for efficacy. Starting peginesatide dose for each patient was determined
based on the patient’s prior stable ESA dose using a calculated conversion based on pharmacokinetics.
There appeared to be a slight tendency for peginesatide doses to creep upward during the studies while
epoetin doses tended to decline slightly. However, generally, the dosing strategy appeared to work
well. Mean of the patients’ mean epoetin dose during the evaluation period in the epoetin arm was
182.6 U/kg per week (median mean, 125 U/kg per week) in Study AFX01-12 and 134.6 U/kg per
week (median mean, 91 U/kg per week) in Study AFX01-14. In the studies leading to labeling
approval of Epogen/Procrit for use in CKD patients on dialysis, the median dose to maintain
hematocrit between 30% and 36% was approximately 225 units/kg per week. It should be noted that
the original approval of Epogen/Procrit (epoetin alfa) for use in patients with CKD on dialysis was
based on the demonstration of a reduction in red blood cell transfusions in these patients with epoetin
as compared to placebo. In the current peginesatide studies, though there was no placebo arm in either
study and there were no meaningful between group differences in hemoglobin levels during the
studies, it is reasonable to assume both treatments had a therapeutic effect, because of the well-known
decline in hemoglobin with end-stage renal failure due to loss of endogenous erythropoietin
production and due to ongoing blood loss from chronic hemodialysis. I think, however, we are less
certain about the actual magnitude of the effect of either of the drugs (peginesatide or epoetin) in these
current studies. Overall, the results appear adequate to reasonably establish efficacy of peginesatide
for the indication being sought.

Though the sponsor is not seeking approval for use of peginesatide in patients with CKD not on
dialysis, it is relevant to look at the efficacy results for the non-dialysis population, since the
development plan for the drug initially did intend to target the non-dialysis CKD population as well as
the on-dialysis CKD population. The sponsor’s efficacy analyses for Studies AFX01-11 and AFX01-
13 demonstrate efficacy in the non-dialysis CKD population based on pre-specified analyses and
assessments parallel to those that were done for the studies in CKD patients on dialysis. FDA
statistical review did not focus on efficacy analyses of the non-dialysis studies but showed an analysis
of the primary efficacy endpoint for those two studies combined as shown below:
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Table 23 Primary Efficacy Analysis for Non-Dialysis

Peginesatide 0.025 Peginesatide Darbepoetin
mg'kg gdwk 0.04 mg/'kg gdwk 0.75ngke q2wk
N=328 N =318 N=327

Baseline Hgb g/dL 10.03 (0.03) 9.99 (0.04) 10.04 (0.04)
Mean (SE)
Evaluation period 11.51 (0.04) 11.66(0.05) 11.43 (0.04)
mean Hgb g/dL (SE)
Hgb mean change from 1.45 1.66 1.36
baseline to Weeks 25-
36 g/dL
Dafference from 0.08 0.29
Darbepoetin by (-0.08.0.24) (0.13,0.45)
Least Squares mean (2
sided 97.5% CI)

For the non-dialysis studies the review concluded the result show that peginesatide can be considered
non-inferior to the comparator by the applicant’s pre-specified criteria.

Safety:
Because of safety concerns that have emerged for erythropoiesis stimulating agents (ESAs) over the

past decade and that have led to major changes in the labeling for these agents for safety, all four of
the peginesatide studies included a well-defined, pre-specified cardiovascular safety endpoint, termed
‘composite safety endpoint (CSE)’ as a primary safety endpoint for analysis. The concern for
cardiovascular safety arose partly from three published studies, the CHOIR, CREATE and Normal
Hematocrit Studies. These studies compared use of ESAs to target higher as compared to lower
hemoglobin levels in patients with chronic kidney disease with the anticipation that higher hemoglobin
levels would lead to better clinical outcomes. All of these studies were open-label. The major features
(particularly primary endpoints), results and the references for these three studies are shown in the
following sponsor’s table. An additional multinational study, the TREAT Study [Trial to Reduce
Cardiovascular Events with Aranesp Therapy; Pfeffer MA et al. N Eng J Med 2009; 361(11):2019-32]
evaluated effect of treatment with darbepoetin alfa versus placebo on cardiovascular outcomes in
patients with diabetes and chronic kidney disease not on dialysis. The major findings of the four
studies are discussed below. See the FDA Statistical Review by M Rothmann, Ph.D. (signed
2/7/2012) for more detailed discussion of these studies.
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Table 2: Observed Hazard Ratios (High Heb Target vi. Low Heb Target), Statistical Power, and Anticipated Event Rates
im CHOIE, CREATE, and Normal Hematocrit Studies
CTSE of ATIT0L Injecsan
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Sponsor’s table

References: CHOIR [Correction of Hemoglobin and Outcomes in Renal Insufficiency] Study: Singh AK et al. N Engl J Med 2006
355(20):2085-98
CREATE [Cardiovascular Risk Reduction by early Anemia Treatment with Epoetin Beta] Study: Drueke TB et al, N Eng J
Med 2006; 355(20):2071-84
Normal Hematocrit Study: Besarab A et al, N Eng J Med 1998:339(9):584-90

CHOIR and CREATE were studies in patients with chronic kidney disease not on dialysis and who
had not received ESAs prior to the study. The CHOIR Study was conducted in the U.S. and studied
1432 patients with chronic kidney disease (estimated glomerular filtration rate (GFR) of 15 to 50
mL/min/1.73m’ body surface area) and hematocrit <11.0 g/dL who had not previously received
epoetin. Patients were randomized to a target hemoglobin of 13.0 to 13.5 g/dL (N=715) or 10.5 to
11.0 g/dL. (N=717) (modified early in the study to 13.5 and 11.3 g/dL, respectively) with planned
treatment duration with epoetin alfa up to 3 years. About half of patients had diabetes and over 90%
had hypertension; one-third had prior MI, stroke, CABG, PCI or lower limb amputation. The study
was terminated prematurely after a median duration of 16 months of epoetin treatment due to
increased cardiovascular risk in the higher hemoglobin group. There were 125 composite events
(including 52 deaths, 64 patients with hospitalization for CHF [excluding renal replacement therapy],
18 patients with MI and 12 patients with stroke) among patients in the higher hematocrit group as
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compared to 97 composite events (including 36 deaths, 47 patients with hospitalization for CHF, 20
patients with MI and 12 patients with stroke) in the lower hematocrit group. Mean epoetin alfa dose in
the high hemoglobin group was 10,694 units/wk for those who achieved the target and 12,884
units/wk for those who did not achieve the target. In the low hemoglobin group mean epoetin alfa
dose was 6057 units/wk for those who achieved the target and 11,098 units/wk for those who did not
achieve the target. In the CREATE Study which was a multi-national study (no U.S. centers) 605 non-
dialysis patients with an estimated GFR of 15 to 35 mL/min/1.73 m” body surface area and
hemoglobin of 11.0 to 12.5 g/dL were randomized to a target hemoglobin range of either 13.0 to 15.0
g/dL (N=301) or 10.5 to 11.5 g/dL (N=302) with epoetin beta treatment (2 patients excluded because
center closed). In this study mean age was about 59 years, 54% were male, one-quarter had diabetes
mellitus and about 90% had hypertension. At the conclusion of the study (mean observation time
almost 3 years) a first cardiovascular event had occurred in 58 patients (including 31 deaths) in the
high hemoglobin group and 47 patients (including 21 deaths) in the low hemoglobin group. The
TREAT Study studied 4038 patients (about 58% from U.S.) with diabetes, chronic kidney disease
(estimated GFR 20-60 mL/min/1.73 m? body surface area) and hemoglobin <11.0 g/dL randomly
assigned to double-blinded treatment with either darbepoetin alfa (N=2012) or placebo (N=2026) to
achieve a hemoglobin level of about 13 g/dL.. The primary endpoint was the composite of death due to
any cause or a cardiovascular event (nonfatal MI, CHF, stroke or hospitalization for myocardial
ischemia). The study enrolled and treated patients over about 39 months and went to completion
achieving 1203 cardiovascular composite events. The primary endpoint occurred in 632 patients (412
deaths) in the darbepoetin group and in 602 patients (395 deaths) in the placebo group. There was a
significantly greater occurrence of stroke in patients in the darbepoetin group (101 patients) as
compared to the placebo group (53 patients). The hazard ratio or relative risk (95% CI) in this study
was 1.05 (0.94-1.17). During the study patients in the placebo group whose hemoglobin dropped
below 9 g/dL received darbepoetin as rescue; consequently 46% of patients in the placebo group
received at least one dose of darbepoetin. The median monthly dose of darbepoetin in the darbepoetin
group was 176 mcg and 0 mcg in the placebo group.

The Normal Hematocrit Study was conducted in 1233 patients with end-stage renal disease with
clinical evidence of congestive heart failure or ischemic heart disease who were undergoing
hemodialysis who were randomized to receive epoetin alfa targeted to achieve and maintain a
hematocrit of 42% (N=618) versus 30% (N=615) with a planned treatment duration of 3 years after
final patient enrolled. About half of patients had diabetes and a quarter had hypertension. After a
median ESA treatment duration of 14 months (range 4 days to 30 months), there were 183 deaths and
19 first nonfatal MIs in the higher hematocrit group compared to 150 deaths and 14 first nonfatal MIs
in the lower hematocrit group with no notable causes for the imbalance, leading to premature
termination of the study. After about 6 months on epoetin treatment mean epoetin dose in the low
hematocrit group was about 140-160 units/kg/wk and about 480-500 units/kg/wk in the high
hemoglobin group.

Examination of these studies by the Agency, which included presentations and discussion at meetings
of the Oncology Drugs Advisory Committee (May 10, 2007) and the Cardiovascular and Renal Drugs
Advisory Committee (October 18, 2010), led to major revisions of the safety information in the labels
for the ESAs in 2007 and 2011. The revisions reflected the findings, including increased risk for death
when higher hemoglobin levels (13 to 14 g/dL) as compared to lower hemoglobin levels (9 to 11.3
g/dL) were targeted in patients with chronic kidney disease. The current labels for the ESAs include:
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boxed warnings and text to describe the adverse cardiovascular risk seen in the trials, recommendation
to initiate ESA dosing only when hemoglobin is below 10 g/dL, and emphasis on dosing only to a
hemoglobin level necessary to avoid red blood cell transfusions. Overall, the labeling changes
encourage a more conservative approach to ESA-driven correction of anemia in patients with chronic
kidney disease. The factors leading to the increased risk for adverse cardiovascular outcomes in
certain patients are not fully understood but may involve ESA dose, intrinsic responsiveness or lack of
responsiveness of patients to erythropoiesis stimulation, and concurrent conditions among other
factors.

The four major peginesatide trials in this current application were conducted in patients with chronic
kidney disease on dialysis (2 studies) and in patients with chronic kidney disease not on dialysis (2
studies). All four major trials utilized an active control, mainly epoetin alfa in the studies of patients
on dialysis and darbepoetin in the studies of patients not on dialysis. Though the protocol-defined
primary efficacy outcome was achieved in both populations, the applicant is seeking approval of
peginesatide only for the patients on dialysis, and not for the chronic kidney disease patients who are
not on dialysis. This decision is likely mainly due to an apparent worse outcome for cardiovascular
safety for the non-dialysis patients who received peginesatide as compared to those who received the
active comparator.

The composite safety endpoint (CSE) was defined as a composite of six events (death, stroke,
myocardial infarction (MI), serious events of congestive heart failure (CHF), unstable angina, and
arrhythmia), all adjudicated blinded by an independent review committee. The primary CSE analysis
included (1)CSE events other than death that occurred through day of termination from the study and
(2)death that occurred through 28 days after termination from the study. The FDA Statistical Review
(Q Xu, Ph.D., 2/7/2012) states the following for the sizing of the studies:
3.3.3 Determination of Sample Size

Assuming a 17.4% annual event rate for the CSE for the pooled dialysis and non-dialysis

populations mn both groups. a total of 553 patients with CSE events were required for a one-sided

95% confidence interval to exclude a hazard ratio greater than 1.3 with 89% probability: the To

observe 553 patients with CSE events required enrolling 2400 patients in Phase 3 studies (1600

in the Peginesatide Injection groups and 800 in the control groups). This sample size estimate

was based upon an underlying 17.4% annual CSE event rate for both treatment groups

exponential distribution assumed for time to first CSE event). a 12-month accrual period (acerual

assumed to be uniform over the period), at least 12 months of follow-up on all patients (a total

study period of 24 months), and a 5% annual loss to follow-up (exponential distribution assumed

for time to dropout).

The FDA statistical review and sponsor’s submission also included analyses of an additional post hoc
safety endpoint referred to as the MACE composite safety endpoint (where MACE refers to Major
Adverse Cardiovascular Event). The MACE composite included death, stroke and MI. These three
endpoints are somewhat more objective and have been used in other cardiovascular studies. The
analysis was conducted to determine if a hazard ratio of the upper limit of the two-sided 90% CI
greater than 1.3 could be excluded. The following table shows the FDA summary of analyses for the
CSE, MACE composite, and deaths for both the dialysis studies and the non-dialysis studies.
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Table 27 Summary of Analyses Results for Safety Endpoints (On-Study)
Dialysis Non-Dialysis
Peginesatide Epoetin-alfa/'beta Peginesatide Darbepoetin
(N=1066) (N=542) (N=656) (N=327)

CSE
# of Event 243 (23%) | 132 (24%) 141 (22%) | 56 (17%)
HR (95% CI) 0.94 (0.76. 1.16) 1.28 (0.94. 1.75)
MACE
# of Events 161(15%) | 96 (18%) 80 (12%) | 30 (9%)
HR (95% CI) 0.84 (0.66. 1.09) 1.34 (0.88. 2.05)
All Cause Death
# of Events 136 (12.8%) | 68 (12.5%) 73 (11.1%) | 24 (7.3%)
HR (95% CI) 0.97 (0.72. 1.30) 1.52 (0.95. 2.42)
Stroke
# of Events 122 (11.4%) | 72(13.3%) 53 (8.1%) | 23 (7.0%)
HR (95% CI) 0.86 (0.64.1.11) 1.16 (0.71. 1.89)

The Statistical review stated the following for the analyses:
The safety outcomes in both dialysis trials (AFX01-12 and AFX01-14) appear similar for both
treatment groups for both the CSE (HR=0.95, 95% CI= (0.76, 1.16)) and the MACE endpoints
((HR=0.84, 95% CI= (0.66, 1.09)).

However, in the two non-dialysis trials (AFX01-11 and AFX01-13), there are differences in the safety
outcomes, with results unfavorable for Peginesatide. The HR was 1.28 with 95% CI of (0.94, 1.75)
for CSE endpoint, and the HR was 1.34 with 95% CI of (0.88, 2.05) for MACE endpoint.
Peginesatide are numerically worse, but they are not statistically significantly different from that of
the Darbepoerin-treated group. Also, the tial vesults must be considered in the context of safety of
the ESA comparator (in this case, darbepoetin), which in and of itself is confounded by safety
concerns as were discussed. Differences in baseline characteristics unfavorable to Peginesatide are

acknowledged.

Sensitivity analyses to adjust for baseline imbalances did not provide evidence that imbalanced
baseline factors impacts the overall conclusion of a higher risk in the peginesatide treatment group as
compared to the darbepoetin treatment group in the non-dialysis population. On drug sensitivity
analysis (i.e., censoring at the time at which patients stopped study drug) gave similar conclusions to
the primary safety analyses. Subgroup analyses did not show any striking findings and were deemed
only exploratory and suggestive but not conclusive.

With regard to study drug exposure the Statistical Review made the following comments:

e For both dialysis and non-dialysis studies, the total patients exposure time was lower in the peginesatide
group compared to the active control group.

e Dialysis patients received substantially higher doses compared with non-dialysis patients.

Because some publications have suggested a possible association between poor initial hematopoietic
response to ESAs and increased risk of cardiovascular events, the FDA Statistical team also conducted
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an exploratory analysis of the combined data from AFX01-11 and AFX01-13 to investigate such

association. The reviewers concluded the following for that analysis:
In exploratory analyses. we also observed that poor initial response is in correspondence with
lower hemoglobin level at week 12 and through out the study. despite that higher dose of
treatments were being given to poor initial responders. Poor initial hematopoietic response to
Peginesatide is also associated with higher rates of the composite CSE and MACE endpoint, as
compared with better response. However, such associations are dependent on both the definition
of poor initial response and key baseline characteristics in the model analysis. Therefore. caution
should be taken in the interpretation of such analysis. since the poor initial response to ESA
treatment is probably a marker of baseline illness severity. In further perspective, well controlled
studies may be needed to evaluate these findings. to identify factors influencing ESA
responsiveness so that avoiding excessive doses. In addition. justification of poor response
definition with clinical meaningfulness is necessary to be provided in future trials.

The Clinical Review (A Dmytrijuk, final signature 2/7/2011) findings for the application are similar to
the Statistical conclusions stating:

Reviewer comment for section 7. Studies AFX01-12 and AFX01-14 were designed to evaluate
the safetv and efficacy of peginesatide treatinent compared to epoetin treatinent in patients with
anemia due to CKD who were on dialyvsis. Studies AFX01-11 and AFX01-13 were designed o
evaluate the safety and efficacy of peginesatide treatment compared to darbepoetin trearment in
patients with anemia due to CKD who were not on dialysis. In patients on dialysis or not on
dialvsis, the analyses of these studies showed that peginesatide is non-inferior to epoetin or to
darbepoetin, respectively, in its abilitv fo maintain Hgb levels in the protocol target range of 10-
12g/dL. Also, in patients with CKD who are on dialysis, peginesatide appeared to show similar
safety results when compared to epoetin by both CSE and MACE outcomes.

However, in patients with CKD not on dialvsis (trials AFX01-11 and AFX01-13), there is an
imbalance in safety outcomes that was significantly different by the sponsor’s planned analysis
of CSE (HR 1.32 (90% CI = 1.02, 1.72), favoring darbepoetin. When assessed by MACE
outcomes and with a 95% confidence interval, the difference, was still numerically unfavorable
fo peginesatide, but was not significantly different in these two trials. There were baseline
imbalances unfavorable to peginesatide in the proportion of patients with diabetes, peripheral
vascular disease, and coronary heart disease. Exploratory analvses of the imbalances do not
identifv a treatment interaction.

Notable is that in the trials for both patients on dialysis and not on dialysis, the hemoglobin range
studied (up to 12.0 g/dL), is higher than the current label recommendations for the ESA products. The
challenge for interpretation of the safety results of these studies is to determine whether the
cardiovascular findings in the non-dialysis population in this application have any bearing on the
safety in the dialysis population for which the sponsor is seeking approval. The term “chronic kidney
disease” encompasses a broad range of renal impairment ranging from mild impairment of GFR to
dialysis dependence; however, it also represents a continuum with patients commonly having
progressive renal impairment over time. It seems to me most likely that any negative physiologic
impact caused by ESAs would not be different among patients on dialysis and those not on dialysis. It
seems more likely that it simply may be easier to detect differences in rates in some populations (i.e.,
where the ‘noise’ level is lower for these events of interest, which are not uniquely striking but rather
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just increased frequency of common cardiovascular adverse occurrences). An additional factor may
be that the active comparator was epoetin in the dialysis studies and darbepoetin in the non-dialysis
studies, so with the existing database it is not possible to distinguish between quantitative differences
that might be due to population and those that might be due to the particular ESA comparator used.
Finally, and perhaps most importantly, since the trials all were open-label it is not certain that other
aspects of patient management that may have been applied in a non-random fashion inadvertently in
the study could not have affected the study results.

Introduction of ESAs was a major advance in the management of anemia associated with chronic renal
failure and these agents have become a mainstay in the care of patients with chronic kidney disease by
allowing stabilization of hemoglobin levels and decreasing need for red blood cell transfusions in
these patients. Even with the emergent cardiovascular safety concerns there continues to be a
favorable benefit risk profile for the judicious use of these products in this clinical setting. In this
context, based on the information in the current application, peginesatide has adequately demonstrated
efficacy and acceptable safety for use in patients with chronic kidney disease who are on dialysis and
have been stabilized on other ESAs prior to their exposure to peginesatide. Use of peginesatide for
these patients who are already receiving an ESA does not place additional patients at risk for the
adverse effects of this class of drugs. Based on the available data in patients on dialysis peginesatide
does not appear to add additional risk to that imposed by currently approved and marketed ESAs for
this population. Approval of peginesatide would provide an additional therapeutic option for these
patients. Because patients who are dialysis-dependent but have not yet been exposed to or stabilized
on an ESA were not enrolled in the studies, it is not known whether those patients would have shown a
cardiovascular safety signal. The findings for cardiovascular safety in the trials in chronic kidney
disease patients not on dialysis echo the concerning findings in several published studies of ESAs in
chronic kidney disease populations discussed above. Considering the uncertainty regarding the extent
of the increased safety risk, it would be most prudent to limit approval of peginesatide for the
indication in the dialysis population studied, namely to dialysis patients already stabilized on ESAs,
and have the sponsor conduct an additional controlled clinical study in patients with CKD on or
starting dialysis but who have not yet started or been stabilized on an ESA.

At a presentation of the peginesatide application to the Oncology Drugs Advisory Committee on
December 7, 2011, the overwhelming majority of members concluded that the benefit risk profile for
peginesatide based on the available data was favorable for the its use in patients with chronic kidney
disease on dialysis (yes=15; no=1; abstain=1). However, concerns for safety were also expressed with
particular mention of the non-blinded nature of the studies, concern that the dialysis population studied
may have been too narrow to detect a safety signal and concern for potential mis-use of peginesatide in
the non-dialysis population.

Overall, the Clinical and Statistical reviews have concluded that the data submitted in this application
support the applicant’s claim of efficacy and safety of peginesatide in dialysis patient who are stable
on current ESA treatment.

Conclusions and Recommendations:

The sponsor has provided adequate evidence to support use of peginesatide in patients with chronic
kidney disease who are on dialysis and have been stabilized on an erythropoiesis stimulating agent.
The sponsor should conduct a post-marketing adequate and well-controlled study in dialysis patients
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not yet stabilized on an ESA @@ The starting
dose of peginesatide should be based on the current ESA dose as was done in the clinical trials.

Because peginesatide is dosed once monthly instead of biweekly to three times a week as for currently
marketed ESA agents, I think there is a strong potential for off-label use of the drug in patients who
are not on dialysis simply due to convenience. Therefore, a risk management plan such as the sponsor
has proposed to educate prescribers to the use and risks of the drug and restriction of the distribution
of the drug to dialysis centers is appropriate.

The labeling of the drug should carry the Boxed Warning and other class labeling as for the other
ESAs.

Exact wording of the labeling should be negotiated with the sponsor.

Post-marketing studies should be required as follows:

e The sponsor should conduct an adequate and well-controlled study in dialysis patients not yet
stabilized on an ESA. The study should be randomized, double-blind (double-dummy, if
necessary), active controlled with a primary cardiovascular safety endpoint. The protocol for the
proposed study should be submitted for FDA review.

e To satisfy PREA requirement the sponsor should conduct studies of peginesatide in pediatric
patients age 1 year and older with chronic kidney disease on dialysis. Full protocols should be
submitted for review prior to study initiation. A waiver should be granted for patients less than 1
year of age.

o Because treatment with peginesatide is likely to be life-long upon initiation of treatment, the
sponsor should plan and conduct a study to gain long-term safety information about use of the
drug.

e The sponsor should complete and submit the ongoing study AFX01-06 of peginesatide therapy that
is being conducted in patients with anemia associated with CKD who have a history of anti-
erythropoietin antibodies.
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

Peginesatide (Omontys) should be approved for the following indication:

e For the treatment of anemia due to chronic kidney disease (CKD) in adult patients on
dialysis in whom previous erythropoiesis-stimulating agent (ESA) therapy has been
stable. The recommended peginesatide starting dose for patients with CKD on dialysis is
0.04 to 0.08 mg/kg administered intravenously (IV) or subcutaneously (SC) once
monthly with the initial peginesatide dose based on total weekly epoetin or darbepoetin
alfa dose at the time of conversion from another ESA.

The rationale for this approval recommendation is based on the following information.

e The efficacy of the proposed therapy is supported by two trials (AFX01-12 and AFX01-
14) conducted in adult patients with anemia associated with CKD who were on dialysis
and in two trials (AFX01-11 and AFX01-13) conducted in adult patients with anemia
associated with CKD who were not on dialysis. These were similarly designed,
randomized, active control, multi-center, open label studies. The goal of the studies was
to maintain Hgb levels in the protocol’s target range of 10-12 g/dL. Peginesatide,
compared to ESA, can be considered non-inferior in terms of efficacy for both groups of
patients, i.e., those who were on dialysis and those who were not on dialysis based on the
protocol specified efficacy analysis. The lower limit two-sided 95% or 97.5% confidence
interval (CI) difference between the two treatment group’s mean changes of hemoglobin
(Hgb) from baseline was > -1.0 g/dL as shown below:

e Dialysis Least Squares Mean and 95% CI

= AFXO0I1-12

e Peginesatide 0.04 mg/kg starting dose = -0.15 (-0.30,-0.01)
= AFXO01-14

e Peginesatide 0.04 mg/kg starting dose = 0.10 (-0.05, 0.26)

e Not-on Dialysis Least Squares Mean and 97.5% CI

= AFXO0I1-11
e Peginesatide 0.025 mg/kg starting dose = 0.03 (-0.19,0.26)
e Peginesatide 0.04 mg/kg starting dose = 0.26 (0.04, 0.48)
= AFXO01-13
e Peginesatide 0.025 mg/kg starting dose = 0.14 (-0.09,0.36)
e Peginesatide 0.04 mg/kg starting dose = 0.31 (0.08, 0.54)
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e In Studies AFX01-12, AFX01-14, AFX01-11 and AFX01-13 the primary safety objective
was to rule out an increase of 30% or more in the risk of a composite safety endpoint

(CSE) based on a two-sided 90% CI for the CSE hazard ratio. The sponsor’s CSE
consisted of death, stroke, myocardial infarction (MI), congestive heart failure (CHF),
unstable angina and arrhythmia.

o Similar safety outcomes were observed for peginesatide and epoetin therapy for
patients on dialysis in studies AFX01-12 and AFX01-14. These patients had
hemoglobin levels which were stabilized with ESA at the time of enrollment. The
CSE hazard ratio (HR) and 90% CI = 0.95 (0.79, 1.13). Analysis of the MACE
(death, stroke and MI) outcomes show a HR and 95%CI = 0.83 (0.65, 1.07).

o Greater risks for adverse cardiovascular outcomes with peginesatide compared to
darbepoetin were observed for patients in the not-on-dialysis studies AFX01-11
and AFX01-13. In these studies the CSE HR and 90% CI =1.32 (1.02, 1.72)
which was unfavorable to peginesatide. When assessed by MACE outcomes the
HR and 95%CI = 1.28 (0.84, 1.94). While numerically unfavorable to
peginesatide the MACE outcomes were not significantly different between
treatments in these two trials. There were baseline imbalances unfavorable to
peginesatide in the proportion of patients with diabetes, peripheral vascular
disease, and coronary heart disease. Exploratory analyses of the imbalances do
not identify a treatment interaction.

e The additional reviewer proposed wording, “in whom previous erythropoiesis-stimulating
agent (ESA) therapy has been stable” should be added to the indication to reflect that
patients in the pivotal registration trials (AFX01-12 and AFX01-14) patients were
required to have been on dialysis for > 3 months and were receiving epoetin therapy.
Peginesatide has not been studied in patients on dialysis who were naive to ESA
treatment.

1.2 Risk Benefit Assessment

The sponsor has submitted the results of four trials (two trials in patients with CKD on dialysis
and two trials in patients with CKD not on dialysis) to support this NDA. AFX01-12 and
AFX01-14 were phase 3 randomized, controlled, open-label, multicenter studies in patients with
CKD on dialysis. AFX01-11 and AFX01-13 were phase 3 randomized, controlled, open-label,
multicenter studies in patients with CKD not on dialysis.

The primary efficacy analysis for all four trials was a comparison of the mean change in
hemoglobin between the baseline and the evaluation period (weeks 29 to 36 for studies AFX01-
12 and14 and weeks 25-36 for studies AFX01-11 and 13). Peginesatide would be considered
non-inferior to the comparator (epoetin for the on-dialysis trials and darbepoetin for the non-
dialysis trials), based on change from baseline hemoglobin, if the lower limit of the two-sided
95% CI for the difference between the two treatment groups’ mean changes of hemoglobin
(peginesatide - epoetin) from baseline was > -1.0 g/dL for the on-dialysis trials. Similarly,

5
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peginesatide would be considered non-inferior to comparator if the lower limit of the two-sided
97.5% CI for the difference between the two treatment groups’ mean change of hemoglobin
(peginesatide - darbepoetin) from baseline was > -1.0 g/dL for the non-dialysis trials.

For the two “on-dialysis” trials, based on the pre-specified efficacy analysis plan for each trial,
peginesatide is non-inferior to epoetin. For the two “not-on-dialysis” trials, based on the pre-
specified efficacy analysis plan for each trial, it also appears that peginesatide is non-inferior to
darbepoetin.

The major safety concern raised by these trials is the uncertainty regarding cardiovascular safety
of peginesatide use in patients with anemia associated with CKD who are not on dialysis. The
trials were sized to assess safety, and the applicant pre-specified that the primary analysis of the
safety outcomes for each disease setting should be performed using a safety composite endpoint.
The outcomes were compared using 90% confidence intervals. The composite safety endpoint
(CSE), defined as the first occurrence of death, stroke, MI, CHF, unstable angina, or arrhythmia,
was the primary protocol specified safety endpoint for the analysis. An additional planned safety
analysis was to be performed assessing the MACE (major adverse cardiac events) composite
endpoint, defined as the first occurrence of death, stroke or myocardial infarction.

The safety outcomes in both on-dialysis trials (AFX01-12 and AFX01-14) appear similar for
both treatment groups for both the CSE and the MACE endpoints. Patients in these studies had
hemoglobin levels which were previously stabilized with ESA.

However, in the two non-dialysis trials (AFX01-11 and AFX01-13), there are differences in the
safety outcomes for the two treatments, with results unfavorable for peginesatide. Using the
applicant’s pre-specified primary safety analysis plan and the CSE outcomes, the safety of
peginesatide appears to be statistically significantly inferior to darbepoetin. However, the
secondary analysis comparing MACE outcomes and using a 95% confidence interval, shows that
although the safety outcomes for peginesatide are numerically worse, the outcomes are not
statistically significantly different from that of the darbepoetin-treated group.

The benefit risk ratio favors the approval of peginesatide for the treatment of patients with
anemia associated with CKD who are on dialysis in whom previous erythropoiesis-stimulating
agent (ESA) therapy has been stable.

1.3 Recommendations for Postmarketing Risk Management Activities

The sponsor has proposed a Risk Evaluation and Mitigation Strategy (REMS) which has the
following goals:

(b) (4)
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The REMS would consist of a medication guide and REMS Communication Plan. The REMS
communication plan would consist of a Dear Medical Personnel Letter (DMPL). The sponsor
proposes that the DMPL would be distributed ®®for two years. The target for the DMPL
would be nephrologists. aE

Reviewer comment: No other erythropoiesis stimulating agent (ESA) approved drugs have a
REMS program for the similar indication of the treatment of anemia associated with CKD. It
does not appear that a REMS program is necessary for peginesatide for the proposed indication
worded as recommended above.

1.4 Recommendations for other Post Marketing Study Commitments

The sponsor should address the following as postmarketing commitments below:

e The sponsor should undertake the usual postmarketing monitoring and reporting.

e Conduct a prospective randomized, double blind, controlled safety and efficacy study of
subcutaneous (SC) peginesatide versus SC darbepoetin in patients with anemia
associated with CKD not on dialysis. Study drugs should be administered once
monthly. The hemoglobin level should be maintained in the >10 g/dL-<11.0 g/dL range.
Monthly matching placebo should be administered when the hemoglobin is outside the
specified range. The major adverse cardiac events (MACE), 1.e., death, stroke and
myocardial infarction (MI) should be the primary safety outcomes that are evaluated. A
blinded independent adjudication panel should evaluate MACE events. Patients should
be exposed to the study drugs for a period of no less than one year and followed for
safety for an additional year. At the end of the two year period, a study report should be
submitted to the NDA that describes the major safety and efficacy findings from the
study.

e The sponsor should submit a final study report for study AFX01-06 which is evaluating
the safety and efficacy of peginesatide in patients with anti-erythropoietin antibodies.

e The sponsor should be granted the requested waiver and deferral for pediatric studies as
discussed in section 7.6.2 Pediatrics and Effects on Growth in this review.
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2 Introduction and Regulatory Background

2.1 Product Information

Peginesatide is an erythropoiesis-stimulating agent (ESA). It is a synthetic, pegylated dimeric
erythropoietin receptor activating peptide that, unlike currently approved ESAs, has no
homology to erythropoietin. It is comprised of two identical, 21-amino acid chains covalently
bonded to a linker derived from iminodiacetic acid and B-alanine.

Peginesatide is administered once monthly. The proposed indication is for the treatment of
anemia associated with chronic kidney disease (CKD) in adult patients on dialysis. The sponsor
states that peginesatide is not indicated for the treatment of anemia in patients with CKD not on
dialysis or for the treatment of anemia due to cancer chemotherapy.

2.2 Table of Currently Available Treatments for Proposed Indications

The currently approved and marketed ESAs in the United States are Epoetin alfa (Epogen and
Procrit) and Darbepoetin alfa (Aranesp). Pegylated Epoetin beta (Mircera) is approved but not
marketed in the US. Epogen alfa and Darbepoetin alfa share the indication for the treatment of
anemia due to CKD, including patients on dialysis and patients not on dialysis. These ESAs are
also indicated for the treatment of anemia in patients with non-myeloid malignancies where
anemia is due to the effect of concomitant myelosuppressive chemotherapy, and upon initiation,
there is a minimum of two additional months of planned chemotherapy.

The table below shows the approved therapies, boxed warnings related to the CKD/anemia
indication and dosing information. In addition, red blood cell (RBC) transfusions are used for
the treatment of patients with CKD and associated anemia. Epoetin beta (Mircera) is approved
but not marketed in the US. Epoetin beta is marketed in Europe.'
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Table 1: Approved Therapies for Anemia Associated with Chronic Kidney Disease

Therapy

Complete Indication

Boxed Warning
Related to Anemia
Associated with
CKD Indication

Dose and
Administration for
Anemia Associated
with CKD

Darbepoetin (Aranesp)

Aranesp is an
erythropoiesis-stimulating
agent (ESA) indicated for
the treatment of anemia
due to:

e  Chronic Kidney
Disease (CKD) in
patients on
dialysis and
patients not on
dialysis.

e The effects of
concomitant
myelosuppressive
chemotherapy,
and upon
initiation, there is
a minimum of
two additional

In controlled trials,
patients experienced
greater risks for death,
serious adverse
cardiovascular reactions,
and stroke when
administered ESAs to
target a hemoglobin level
of greater than 11 g/dL.

e No trial has
identified a
hemoglobin
target level,
Aranesp dose, or
dosing strategy
that does not
increase these
risks.

e  Use the lowest

Recommended starting
dose for CKD patients on
dialysis:

e 0.45mcg/kg
intravenously or
subcutaneously
weekly, or 0.75
mcg/kg
intravenously or
subcutaneously
every 2 weeks.
Intravenous route
is recommended
for patients on
hemodialysis.

Recommended starting
dose for patients with
CKD not on dialysis:

® 0.45mcgkg

months of Aranesp dose intravenously or
planned sufficient to subcutaneously at
chemotherapy. reduce the need 4 week intervals.
for red blood cell
(RBC)
transfusions.
Epoetin alfa Epogen is an ESA Same as Darbepoetin CKD Patients:
(Epogen/Procrit) indicated for: e Initial dose: 50 to
e  Treatment of 100 Units/kg 3
anemia due to times weekly
- CKD in patients (adults) and 50
on dialysis and not Units/kg 3 times
on dialysis. weekly (children
- Zidovudine in on dialysis).
HIV-infected Individualize
patients. maintenance
- The effects of dose. Intravenous
concomitant route
myelosuppressive recommended for
chemotherapy, patients on
and upon hemodialysis.

initiation, there is
a minimum of two
additional months
of planned
chemotherapy.

e  Reduction of
allogeneic RBC
transfusions in
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patients
undergoing
elective,
noncardiac,
nonvascular
surgery.
Epoetin beta (Mircera) Mircera is an ESA Mircera is approved but CKD Patients:
indicated for: not marketed in the US. e TInitial dose: 0.6
e Treatment of The European product meg/kg
anemia due to: label does not contain a intravenously or
— CKD in patients | boxed warning. subcutaneously
on dialysis and once every two
not on dialysis. weeks.
Individualize
maintenance dose
to maintain Hgb
> 11g/dL and <
12 g/dL.

2.3 Availability of Proposed Active Ingredient in the United States

Peginesatide is not marketed in the USA or elsewhere worldwide.

2.4 Important Safety Issues With Consideration to Related Drugs

Since the original approval of epoetin alfa and darbepoetin alfa, safety concerns have arisen
regarding their use. The concerns relate to increased risks for certain serious adverse events, i.e.,
all cause mortality and arterial thrombotic events. The major trials evaluating the risks were the
“Normal Hematocrit Study (NHS)” (Besarab et al. 1998), the “Cardiovascular Risk Reduction
by Early Anemia Treatment with Epoetin Beta (CREATE)” (Drueke et al. 2006)°, the
“Correction of Hemoglobin Outcomes in Renal Insufficiency (CHOIR)” (Singh et al. 2006)*, and
the “Tsrial to Reduce Cardiovascular Events with Aranesp® Therapy (TREAT)” (Pfeffer et al.
2009)".

The NHS study was an open-label study that enrolled 1265 patients with anemia due to CKD
receiving hemodialysis and with a history of either chronic heart failure or ischemic heart
disease. The baseline hematocrit (Hct) levels were 27% to 33%. Epoetin alfa was administered
in both study arms, and patients were randomized to maintain a target Hct of 42 +/- 3%, i.e., a
“normal” hematocrit or to maintain a target Hct of 30 +/- 3%, i.e., a low hematocrit. The
primary efficacy endpoint was the time to death or first non-fatal myocardial infarction. The trial
was terminated prematurely for adverse safety outcomes. There were 183 deaths and 19 first
non-fatal myocardial infarctions (MIs) in the normal Hct group compared with 150 deaths and 14
non-fatal Mls in the low Hct group. The risk ratio for all-cause mortality was 1.27 (95% CI =
1.04 - 1.54) showing a significantly greater mortality in the group targeted to the normal
hematocrit level.
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The CREATE study was an open-label study that enrolled 603 patients with anemia due to CKD
who were not receiving hemodialysis. The baseline hemoglobin levels were > 11 g/dL to 12.5
g/dL. Patients were treated with Epoetin beta and patients were randomized to maintain a
hemoglobin (Hgb) target of 13-15 g/dL (higher target level) or 10.5-11.5 g/dL (lower target
level). The primary endpoint was the time to first cardiovascular event. Cardiovascular events
were defined as death, MI, acute heart failure, stroke, transient ischemic attack, and angina with
hospitalization for 24 hours or more, prolongation of hospitalization, complication of peripheral
vascular disease or arrhythmia with hospitalization for > 24 hours. In this study there were 58
events in the higher target group and 47 events in the lower target group. The hazard ratio was
0.78 (95% CI = 0.53-1.14) demonstrating no benefit for cardiovascular risk reduction with a
higher target Hgb.

The CHOIR trial was an open label study that enrolled 1432 patients with anemia due to CKD
not receiving dialysis. The baseline Hgb was < 11 g/dL. These patients were treated with
epoetin alfa and randomized to maintain a target Hgb of either 13.5g/dL, i.e., a higher Hgb group
or to a target Hgb of 11.3 g/dL, i.e., a lower Hgb group. The primary efficacy endpoint was a
composite endpoint of the time to death or time to first event of non-fatal MI, hospitalization for
congestive heart failure, or stroke. The trial was terminated prematurely for adverse safety
outcomes. There were 125/715 (18%) patients in the high Hgb group compared to 97/717 (14%)
in the low Hgb group who experienced the composite endpoint. The hazard ratio for the
composite primary endpoint was 1.34 (95% CI =1.03, 1.74), significantly favoring the lower
Hgb group.

The TREAT trial was the first double blind study (for both Hgb levels and ESA/placebo dosing)
and enrolled 4038 patients with anemia due to CKD and with type 2 diabetes who were not
receiving dialysis. The baseline Hgb was < 11 g/dL. Further details are noted in the appendix.
There were two primary efficacy endpoints: (1) a composite outcome of death or cardiovascular
events, and (2) a composite outcome of further renal deterioration to end stage renal disease or
cardiovascular events. Patients were randomized to receive darbepoetin to maintain a Hgb target
of 13 g/dL or to a matched placebo. Placebo patients also received “rescue’ with darbepoetin
treatment if and while their Hgb was below 9 g/dL. The determination of Hgb levels and the
dosing with darbepoetin or placebo in both groups was based on a computer algorithm and was a
blinded procedure. In TREAT, there were 632/2012 (31%) of patients in the darbepoetin group
and 602/2026 (30%) of patients in the control group who had a composite cardiovascular
primary endpoint event. The hazard ratio was 1.05 (95% CI = 0.94, 1.17), favoring the placebo
group. For the renal composite primary endpoint, there were 652 (32%) of patients in the
darbepoetin group and 618 (31%) of patients in the placebo group that had a primary endpoint
event. The hazard ratio was 1.06 (95% CI = 0.95, 1.19) favoring the placebo group. Notably in
this study, fatal or non-fatal stroke, a pre-specified individual primary endpoint event for
analysis, occurred in 101 patients assigned to darbepoetin and 53 patients assigned to control
therapy. The hazard ratio was 1.92 (95% CI = 1.38, 2.68), significantly favoring the control
group. Since 46% of placebo patients also received darbepoetin during the trial, the true hazard
ratio for stroke may be greater than that observed in TREAT.
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These studies raised safety concerns regarding ESA therapy for the anemia of CKD. Based on
these studies ESA labels were revised to include boxed warnings which stated that patients with
CKD experienced greater risks of death and serious CV events when administered ESAs to target
higher Hgb versus lower Hgb levels. It was also recommended that prescribers individualize
dosing to achieve and maintain Hgb within the range of 10 to 12 g/dL. In June 2011, the ESA
labels were revised to include the warning that in controlled clinical trials there were greater
risks for death, serious adverse cardiovascular reactions, and stroke when targeting Hgb levels >
11 g/dL. The labels recommend that prescribers: individualize dosing for patients with CKD and
use the lowest dose sufficient to reduce the need for red blood cell transfusions; to initiate ESA
therapy when the Hgb is < 10 g/dL, and to reduce or interrupt the dose if the Hgb approaches or
exceeds 10 - 11 g/dL.

In addition, cases of pure red cell aplasia (PRCA) and of severe anemia, with or without other
cytopenias that arise following the development of neutralizing antibodies to erythropoietin have
been reported in patients treated with ESAs. PRCA has been reported predominantly in patients
with CKD receiving ESAs by subcutaneous administration. PRCA has also been reported in
patients receiving ESAs for anemia related to hepatitis C treatment. The product labels for the
marketed ESAs state that if severe anemia and low reticulocyte count develop during treatment
with ESAs, prescribers are to withhold ESA therapy and evaluate patients for neutralizing
antibodies to erythropoietin. ESAs should be permanently discontinued in patients who develop
PRCA following treatment with ESAs.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

e Pre - IND meeting: January 22, 2004.

e IND 63257 submission: March 25, 2005.

e Special Protocol Assessment (Carcinogenicity): August 23, 2006. End of Phase 2
meeting: February 23, 2007. During the meeting the Sponsor was advised to evaluate the
safety of peginesatide with regard to cardiovascular risks in connection with target Hgb
levels as was done in the CHOIR study. It was recommended that the sponsor,
“Demonstrate that your product is not importantly inferior in safety or efficacy to
available products.” In addition it was recommended that, “Results across studies must
show consistency with regard to safety and efficacy in order to support the proposed
indication.”

e Pre-NDA meeting: October 21, 2010.

e NDA submission: May 23, 2011.

2.6 Other Relevant Background Information

Not applicable.

Reviewer comment for section 2: It is estimated that more than 20 million people aged 20 years
or older in the United States have CKD.% In the US, 470,000 have end-stage renal disease
(ESRD) requiring dialysis or transplantation. Anemia is commonly found in patients with CKD.
When defined as a Hgb concentration < 11.0 g/dL, anemia affects an estimated 840,000 adults
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with CKD in the US population, rising to 1.6 million adults when anemia is defined as an Hgb
concentration less than 12.0 g/dL. The prevalence of CKD associated anemia increases
progressively as kidney impairment worsens. The authors estimate that approximately 10-20%
of patients with CKD receive ESA therapy before they require dialysis.

No trial has identified a Hgb target level, ESA dose, or dosing strategy that does not increase
these risks. How far below 10 g/dL may be appropriate for an individual to initiate ESA therapy
is not defined in the product labels. Prescribers and patients must weigh the benefits and risks of
ESA therapy versus transfusion therapy individually. Also, the product label does not specifically
recommend that the goal of therapy is to achieve a Hgb of > 10 g/dL or a specific target level
because therapy should be individualized to the patient.

PRCA is a rare adverse reaction that can occur with ESA treatment resulting in a life-
threatening anemia. The mechanism involves an immune reaction during therapy with
administered ESAs in which an anti-ESA antibody cross-reacts with endogenous erythropoietin
and blocks erythropoietin function. McKoy et al in 2008 reported that, since 2002, FDA safety
databases included reports on 59 new cases of PRCA.” Since peginesatide has no homology with
ESAs it is unlikely that PRCA would develop in patients treated with this drug. The
immunogenicity of peginesatide is further discussed in the Immunogenicity section of this review.

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

On July 29, 2011 the Division of Scientific Investigations (DSI) was consulted to evaluate 3
study sites that were used in this study. The study sites: 1005, Dr. Brigitte Schiller-Moran,
Satellite Healthcare, Inc. enrolled 33 patients in study AFX01-12; 1041, Dr. Edouard Martin,
South Florida Research Institute enrolled 60 patients in study AFX01-14; 4002, Dr. Andrey
Gurevich, St. Petersburg Medical Academy for Postgraduate Studies enrolled 15 patients in
study AFX01-15 and 4003, Dr. Konstatin Gurevich, St. Petersburg Medical Academy for
Postgraduate Studies enrolled 6 patients in study AFXO01-15. The consult review is ongoing but
has not identified any significant protocol violations or concerns for any of the study sites that
were inspected.

3.2 Compliance with Good Clinical Practices

All studies were conducted in compliance with the Declaration of Helsinki, International
Conference on Harmonization Guidelines for Good Clinical Practices and local regulatory
requirements. The protocols and any amendments were approved by an Institutional Review
Board prior to initiation and implementation of these studies and changes. Written informed
consent provided by the patient was required and written consent forms for the studies
supporting this submission were reviewed.
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3.3 Financial Disclosures

The sponsor reported that two investigators who participated in the clinical development
program for peginesatide for the treatment of anemia in patients with CKD have significant
payments in excess of $25,000 for disclosure. These are as follows:

o ®® who participated in AFX01-13 and AFX01-14, had payments of
approximately $41,000.

° P who participated in AFX01-12, with had payments of
approximately $54,000.

The sponsor stated that the potential for these financial interests to bias the outcome of the

studies 1s minimal for the following reasons:
e The number of subjects enrolled at ®© was limited
relative to the size of the studies as a whole. enrolled § subjects in Study
AFX01-13 (total enrollment of 493 subjects across 62 sites in the US #nd European
Union (EU)) and {gsubjects in Study AFX01-14 (total enrollment of 823 subjects across
86 sites in the United States and EU.

. @@ enrolled|fg subjects in Study AFX01-12 (total enrollment of 803
subjects across 92 sites in the United States).

(b) (6)

Reviewer comment for section 3: The ethical and clinical practices considerations for this
submission appear to be acceptable.

4 Significant Efficacy/Safety Issues Related to Other Review
Disciplines

4.1 Chemistry Manufacturing and Controls (CMC)

Peginesatide injection is a synthetic ESA. Peginesatide is manufactured as an acetate salt. The
dimeric peptide has an approximate molecular weight of 4,900 daltons and 1s covalently linked
to a single lysine-branched bis-(methoxypoly(ethylene glycol)) (PEG) chain which has an
approximate molecular weight of 40,000 daltons. The structure of peginesatide is shown in the
sponsor’s figure below. Peginesatide is formulated for intravenous (IV) or subcutaneous (SC)
administration as either a sterile, preservative-free solution or a sterile, preserved solution.

14
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Figure 1: Structure of peginesatide acetate
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4.2 Clinical Microbiology

Not applicable

4.3 Preclinical Pharmacology/Toxicology

The sponsor states that peginesatide was noncarcinogenic in a long term carcinogenicity study in
rats administered the drug for up to 2 years at 0.01, 0.1, and 0.5 mg/kg doses administered every
3 weeks by IV injection. In a 26-week carcinogenicity study in rasH2 transgenic mice, there was
a trend for an increased incidence in splenic hemangiosarcomas in males when administered
peginesatide by IV injection at doses of 0.1, 0.25, or 0.5 mg/kg/dose every 3 weeks and an
increase in splenic hemangiosarcomas in males at the mid dose of 0.25 mg/kg/dose. The sponsor
states that the increased incidence of splenic hemangiosarcomas in this predisposed strain was
likely secondary to the physiological perturbations, i.e., hemoconcentration and splenic
congestion associated with administration of an ESA to an initially normocythemic animal. The
sponsor also states that peginesatide did not exhibit any mutagenic or clastogenic activity in the
in vitro Ames assay, in vitro mammalian chromosome aberration assay, and an in vivo mouse
erythrocyte micronucleus assay.

4.4 Clinical Pharmacology

4.4.1 Mechanism of Action
Peginesatide binds to and activates the human erythropoietin receptor and stimulates
erythropoiesis in human red cell precursors in vitro in a manner similar to recombinant ESAs.

Production of endogenous erythropoietin is impaired in patients with CKD. Erythropoietin
deficiency is the primary cause of anemia in patients with CKD.

4.4.2 Pharmacodynamics

The sponsor states that in patients with anemia associated CKD who were previously treated
with an ESA and then converted to peginesatide (IV or SC) once every four weeks, resulted in
reticulocytes reaching a maximum 1 to 2 weeks after dose administration.
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4.4.3 Pharmacokinetics

The sponsor states that the mean half-life of peginesatide is 25.0 + 7.59 hours following IV
administration and 53.0 £ 17.70 hours following SC administration in healthy subjects. The
half-life in dialysis patients is 47.9 + 16.53 hours following IV administration. Following single
IV and SC injections at doses ranging from 0.03 to 0.14 mg/kg to dialysis patients, the maximum
concentrations of peginesatide were achieved in approximately 48 hours. No accumulation is
observed following administration every 4 weeks following IV or SC administration. The
sponsor states that the pharmacokinetics of peginesatide in patients with CKD on dialysis or not
on dialysis are not altered by age, gender or race based on population pharmacokinetic analyses.

Reviewer comment for section 3: Peginesatide has similar mechanism of action compared to
recombinant ESAs. Peginesatide administered once every four weeks to patients with anemia
associated with CKD resulted in an increase in reticulocytes 1 to 2 week after dose
administration. Hemangiosarcoma was not reported as an adverse event in the pivotal clinical

trials, i.e., AFX01-12, AFX01-14, AFX01-11 or AFX01-13. The CMC and pharmacology
considerations for this submission appear to be acceptable.

5 Sources of Clinical Data

5.1 Tables of Clinical Studies

The table below shows the clinical studies supporting this application.
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Table 2: Tabular Listing of Clinical Studies

Healtly
Test Product{z); Subjects or Duration  |Study Stams;
Type of Study Location of | Objectiveis) Study Devign and Diozagze Begimen; Diagnosis of of Type of
Study Tdentifier Study Report | of the Stdy Type of Control  [Route of Adminiztration| Number of Subjects Patients Treatment Beport

BA (AFX0]_102 3312 PE and Crpen-label, smzle AF3T702 Injectiea single] 20 enrolled (crossover: | INormal Smeledose | Complers;

relafive dose, smzle cenfar, dase 0005 meke MDYV | 20 dosad with 3DV heaalthy Full

bioavailabilit i} wo- fommlation comparsd o | fonoulanen, 20 desed | wohmreers

v of nwo period Crossover, AF3T702 Injectica with ST formnladon)

fommalations | rwo fonmaladons 0.05 ma'kg 5DV

(mlrple fomonladon; IV

dose vial

MLV and

single dose

vial [SCWV)

BABE AFXD1_103 Bicequivalen | Open-lsbel smale AF3T702 Injecrica sinzle| 36 enrolled (crossover Smpledose | Complers;
ce of rovo dose, single centar, dose 005 mpkz WDV | 36 dosed with MDW Full
forumalations | rendomized two- fommlation compared to | fonuulation, 36 dosed
(WD znd period Crossover, AF37702 Injectica with 3D forulation)

Vi two fonalatons 0.05 ma'kg 5DV
fomonladon; 5C

EABE EBroavailabilit | Open-labal, AF3TT02 Iyection 80 enrolled (crossover: | IMommal Smeledose | Congplete;
v of two randomized singls- 003 mgkeg (18 mzml | 80 dosed with 10 Lealthy Full
concenfrabion | dose, nmiltcentar ConeniTAnon) mgml conceniration, | volmtesrs
s(10mgmLl | (2 sites), two-paried | compared 1o AF37702 80 dozed with 16
and CIDESOVET, TWO Injecton 0.0 megke mezml conceniration)

16 mz/ml) concenmations of one | (10mzml

of the ST formmilaton conoenraton); SC
fornmalation

of AF3TT02

Injection

BATRE 3312 Broavailabilit | Open-lzbal, AF37702 Injectica 50 enrolled (crossover | INormal Smgle dose | Complete;
v of two randomized single- | 0.05 mzkg (2 mpml 50 dosad with 2 healthy Full
comcentration | dose, mmlnoemer COMCSTTATION) mezmnl concepration, | vohmreers
3 (I mzml (2 zitas) owo-peried | compared to AF37702 50 dosed with 10
znd CrOSSOVET, TWD Injecton 0.05 mzks el concemration)

10 mz'mL) concenmations of one | (10mz'mL
of the ST formmlarion comcentration); SC
fornmalation
of AFATTIZ
Injection
Healthy
Test Product(z); Subjects or Dwration  [Study Stams;
Type of Study Location of | Objective(s) Study Design and Diozage Regimen; Diagnosis of of Type of
Study Identifier | Study Report | of the Stady Typeof Control  |Route of Adminiztration| Number of Subjects Patients Treatment Feport
PE AFRDI-401 5331 Frostin-man | Dowble-blind, AF3TTOZ Ijjection 28 enrolled Tormal Smeledose | Complete;
evaluation of | placebo-conrolled, zingle dose, 0.0235, {dozed 20:3 healthy Full
zafery, PLL, single doze, single 0005, or 0.1 mzke, AF37702 Injection- wohmteers
nd PE center, randonized compared to acetan placebo)
sequential cohort, buaffered saline; TV
dose-gscalation
PE AFX0102 Froof of 4-week, randomuized, | AF3770Z Injection 17 earolled Subjecrs with | Sipele dose | Comiplete;
ComCEpT in sinzle-doze, double- | single dose, 0.023 {dozed 13:4 CFF not on Full
zabjeces with | blind, single cearer, 005, or 0.1 mzke, AF37702 Injecton- ESA
CFF; safary, | placebo-conmolled, compared 12 acetas Flaceba) ‘TeAnnent
FD,spd PE | sequental cobort, dosd buffered saline; TV and not on
escalaton smdy dizltvzis
PE/Safery | AF201_101 3341 Evzluarion of | Single dose, moudn- AF3TT0Z Injection 3 enrolled (crossover: | INormal Smeledose | Complere;
affecrs of center, randmnized. zingle dose 0.l mzke, 64 dosed with AF37702 | healthy Full
AF3TI0Z dovble-blind, double- | compared 1o 0.5% Inpacdon, wohmreers
Injecticn oo | dumwny. placebo and | sodivm chloride for Iy | 62 dosed with
QTc active conmalled, USSPV, modiflomacin | mesifloxacin,
imeervals in three-period cressover| rabler compered wooral | 62 dosed with placebo)
placebao; IV
D AFND103 13- or 27-week, open- | AF37702 Injection 165 enrolled (184 Subjects with 1300 Complete;
label, nuilnple-dose | Q4W x 3—6 doses; . 1 rerminared CFF on 27 weeks Full
(36 dozes), Comversion factors prior to dosing) dizlyzis
AF3T02 wldcenter, nrated | make, tered mzkz, or previously
Injection to doze, sequental tiered fixed mg; IV ‘raared with
maintain cobort, dosa- Epoerm alfa
zmable Hzh escalation stdy
levels
(5130
gdl) in
dialysis
subjects
previously on
Epoesin alfa;
safery, FD
and FE
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Healthy
Test Product(z); Subjects or Dwration | Study Stams;
Type of Sty Location of | Objectiveis) Situdy Dresign and Diosaze Regimen; Diagnosis of of Type of
Study Identifier Study Report | of the Stdy Type of Control  |Eoute of Adminiztration| Nwmber of Subjects Patient: Treatment Report
D AFED1-02 3342 Diose finding; | 25 to 27-week, open- | AF37702 Injection 132 eorolled (139 Subjects wath 2o Complete;
Label, multicentar, QW x 6 doses, or dozed) CEF not on 27 weeks Full
tmated dose, Q2W x 12 doses; ESA
mulnple-dose, mzkz or fived mg; SC, traament
Injection to sequential cobort, I and not on
increase Heb | dose-pscalanon dialvzis
levels and
COITECT SIETEA
(110
13.0g/dL) in
D AFXD1-07 3342 Diose I0-week, open-label, | AF3ITTOI Injection 91 earolled Subjects with | 28 weeks Conplete:
confinmanon; QW x 7 dozes; dared | (91 dosed) CFEF on Full
avaluame mzkz IV, 5C X
ghility of sequantial cobort, previoushy
AF3TT02 tmated dose, dose cn Epoetin
Injection to confinmston
maintzin
zmahla Heb
Healthry
Test Product(z); Subjects or Druration  [Study Status;
Type of Study Location of | Objectives) Study Dresign and Diozagze Regimen; Dizgnosis of of Type of
Sty Tdentifier Study Report | of the Smdy Type of Control  (Route of Adminiztration| Number of Subjects Patients Treatment Beport

Efficacy AFN01-11 3351 53104~ waek, AF3TT02 Injectien 400 enrolled Subjects with | Mimnwm | Complete;
mlrple-dose, QW starting dose (200 dosed: 51 weeks Full
randomized active- | 00025 or 0.04 mzks 161:165:164 0.025
conmollad, open- compared 1o mzkz AF3TT02
Label, multicentsr, darbepoetin alfa Imjecdon:
dmared dose 0.7 megke Q2W: 5C | 0.04 mzks AF3TTOZ

Injecrion:
darbepoetn alfx)

Efficacy AFND1-12 3351 53104~ waek, AF3TTOR Injection 503 enrolled Subjects with | Minmumm | Complete;
muldple-dose, Q4 tiered starming (793 dozed: 524:268 CFF on 51 weeks Full
randommized active- | dose based on previons | AF3TT02 Injecton: dizlyzis
conmolled, open- Epoetin dose, compared | Epoetin zlfs) previously
Label, multicentar, to Epoetin alfa 1-3 times twaated with
trrated dose per waek; TV Epoetm alfa

Epoetin zlfa)

for the

maitenance

treatment of

Anarnia

Efficacy AFNI1-13 3351 Safery and 52-104~ waek, AF37702 Injectica 493 enrolled Subjects with | Minimnmm | Complete;

afficacy of mulnple-dose, QW starting dose CEF not on 52 weeks Full
2 randoamized, acve- | 00025 or 0.04 meke, dizlyzis and

Injection conrolled, open- compared to noton ESA

(nom- Label, mmlncentar, darbepostn alfa raanment

inferionty o | omated dose 075 megks Q2W: 5C | 004 meke AFITTO2

darbepoenn Infaction:

afam darbepoetin alfs)

increasing

Hzh) for the

coarection of

AnETia
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Healthry
Subjects or Drration | Study Stams;
Type of Study Location of | Objective(s) Study Design and Diagnosis of of Type of
Study Tdentifier Stdy Report | of the Study Type of Control  |Route of Adminiztration| Number of Subjects Patients Treatment Report
Efficacy AFND1-12 33351 Safery and 51-104~ waak, AF3TT02 Injection 23 enrolled Subjects with | Minmymm | Complete;
afficacy of mulrple-dose, QW dered starting 1 CFF on 52 weeks Full
AF3TI02 randommized acmve- diose bazed on previows | AF3TT0Z Injection: dizlvsis
Injecticn conmolled, open- Epoetin dose, compared | Eposting previonshy
(mon. Label, multicentar, 1 Epoerin raarad with
inferjorgy o | dwared dose 1-3 mmes per week; IV Epoetn
Epoetin) for or 5C
the
maintEnance
trestmeant of
AnSTnia
Efficacy AFND-15 33351 Safery and I0-week, muldple- AF3T702 Injecrion 114 enrolled Anemic 20 weeks Complete;
afficacy of dose, randomized. QW starting dose 1 ialvzi Full
i active-controlled, 0004 or 0.08 meks, X
opan-labal, compared fo Epostin o ESA
mmldcenter, nirated | alfa 50 Uk TIW; TV 0.05 mzks AF3TTOZ raanment
doze Injacrion:
Epoetn alfa)

Uncowmrolled | AFX01-09 33352 Safery and Lonz-term (up o AF3T702 Injecrion 51 enrolled Subjecrs with Upro Complete;
tolarabiliny 54 momchs), QW xup to 54 doses; | (31 dosed) CFF on 54 months Full
of AF3TT02 | mddple-dose, open- | mekg; IV dizlvzis
Injecticn Labal, multicentar,
mwexment for | dwared dose, follow-
the lonz-tenn | up meamnent in
maintenance | swbjects o the U735
of Hebin whi comnpleted a
patients with | previous S-momth
CRF study with AF37702

Injecon
Healthy
Test Product(z); Subjects or Dration  [Stody Stabus;)
Tvpe of Sty Laocation of | Objective(s) Study Diezign and Diozaze Regimen; Diagnosis of of Type of
Sty Identifier of the Stdy Type of Control  |Eoute of Administration| Number of Subjects Patients Treatment Beport
Uncovirolled | AFXO1-10 Safery and Longz-s=om (p o AF3T702 Injection 114 enrolled Subjects with Upro Complete;
34 momchs), muddple- | Q4W x 34 doses ar (114 dozed) CFF on 54 months Full
dose, open-label, QW x 108 doses, dizlvsis and
wnlncenter, nwated | mpks IV, SC ot an
doze, follow-up diztyis
meannent in subjects
i Evrope who
complesed 2 previous
G-mounth smdy with
AF37702 Injection
Uncowmollad | AFXOL_202 53352 25week, mnlople- AF3TT02 Injection 102 enrolled Subjects with | 25 weeks Complete;
dose, open label, QW x 25 wesaks, (101 dozed) CRF who are Full
mwnlncenter, single- stamme dose 004, 0.03, on dialysis or
arm, trated dose 012, or 016 meks; ot on
IV, 5C diztysizs and
pravioushy
‘waarad with
darhepostn
alfa
Unconrolled | AFXOL_201 33352 I5-week, mnltple- AF3T702 Injection 50 earolled Peritonesl 15 weeks Complete;
dose, open-label, QW = 25 weskis, (50 dozed) dizlvsis Full
mlncenter, smele- smamme dose 0.04, 0.05, sbjects
arm, mmoonrolled, 012, or 016 mg'kg; 5C previoushy
titrated dose traated with
Epoetn
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Healtlry
Test Product(z); Subjects or Dwration | Stody Status;
Type of Study Location of | Objectiveds) Study Diesign and Diazage Regimen; Diagnosis of aof Type of
Study Identifier | Study Report | of the Study Type of Control  (Route of Administration| Nuwmber of Subjects Patients Treatment Repart
Othar Smdy | AFEOL-08 3354 Fescus Lomg-tenm (up o AF3TT02 Iyjection 18 enrolled (as of Subjects with Up o Interin
Feparts meaTnenst; 650 momths), open- W, starting doze 30 Apnl 2000; CRF and 50 months
evalusta abiliry| [abel, nminple-dose, | 0.03 meke; 5C onEoms) ERO-
of AF37702 rldcenter, trated antibaody
Injacton to doze mediared
ICTEasE, PRCA, an
muinam Heb dizlysis and
levelsin ot on
mansfision- dizlysis
depandent
subjects with
CFF and EPO-
andbody
medizted
PRCA; Safety
and efficacy
Orher Smdy | AFIDL-05 33354 Safery, FD, 1Zweek, open-label, | AF37T0Z Injecton 60 earolled (60 dosed) | Subjects with | 12 weeks Complete;
Fapars and PEC smady | noundcenzer, four- Q3W x4 doses, startng cancer with Full
of AF37702 | dose, nirated dose, dose 0005, 0.1, 015, or CIa
Injection sequential cobort, 0.2 meke 3C
doze escalanon
Orher Smdy | AF2T702_101 33354 Safery and T-week, mininnm of | AF3ITT0Z Ijection 2 enrollad Subjects with | DMininvmn | Complets;
Fapars talerabiling wo dozes, open- Q3W, staring doze (2 dosed) refractary of 2 doses Full
of AF3TT02 | label, nmlticermter, 0075 mekg Lon-sumsll given Q3W
Injection in sequential cohort, {Cobort 1); 5C cell lung,
Cancer orated dose, dose br=ast, or
subjacts escalanon prostace
Teceiving cancer who
Cytatonic e Anermic
chemotherap mnd receiving
v, including CVIObamIC
3 tAxane taxane
chemotherap
-
Healthy
Test Product(z); Subjects or Druration  [Study Stams;
Type of Sty Lacation of | Objectives) Study Design and Diazage Regimen; Diagnosis of of Type of
Smdy Identifier | Study Report | of the Smdy Typeof Control  (Route of Adminiztration| Number of Subjects Patients Treatment Eepart
Crher Smdy CEE-001 3354 Evaluaron of | Single-blind single AF3TT02 Injecticn 93 earolled (B0 dosed), | IMormal Smgle dose | Complete;
Faport: safery, and dose, single cemter, single dose, 0.0125, (dosad 6416 Lealthy Truncated*
FE randoanized, 0025, 0,05, or AF37702 Injection: wohmieers
placebo- conmolled, | 0.1 mgke, compared o | placebo)
sequantial cobort, placebo; TV, 3C
dose-escalation
*  Trunczted smdy report conststs of the body of the report per [ICH E3 suidance documient (Sectons 1-13 snd the reference list). In FDA comespondence (Type O Biostansocal-Chimcal

Adwice Meeung, FDA Meeting Mimutes 21 Ocrober 2008), FDA indicared that these studies are viewed a3 supportive studies only and that 3 proposal by Affmanx to submit oaly SAE
informstion from these siidies was acceptable. Smoe that dme, Affvinax decided 1o include additional pharmacokinetc mfonmation from these sudies in the MDA so additions]
informstion on these smdies is provided.

5.2 Review Strategy

The medical review of studies AFX01-12, AFX01-14, AFX01-11 and AFX01-13 is included in
this document. The studies AFX01-12 and AFX01-14 were the primary studies used to
understand the safety and efficacy of peginesatide for the treatment of patients with anemia
associated with CKD in patients on dialysis. The studies AFX01-11 and AFX01-13 were the
primary studies used to understand the safety and efficacy of peginesatide for the treatment of
anemia associated with CKD in patients not on dialysis. Summaries of the other studies
submitted by the sponsor to support peginesatide’s efficacy and safety in the treatment of
patients with anemia associated with CKD were also reviewed.

In addition, in NDA 202799 submission 9 letter date September 23, 2011 the sponsor submitted
the 120 Day Safety Update Report. This submission primarily updated safety information for
study AFX01-06 which is being conducted to evaluate the safety and efficacy of peginesatide
therapy in patients with anemia associated with CKD who have a history of anti-erythropoietin
antibodies.
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5.3 Discussion of Individual Studies

This section describes the plan and design of the major efficacy studies in the application. Study
efficacy results are discussed under section 6 below. The principal active control comparative
trials that were submitted to support the approval of peginesatide are shown in the table below.

Table 3: Principal Peginesatide clinical trials

Trial Subjects with anemia Control Sample Size Regions
due to CKD (Peginesatide:
Control)
AFX01-11 Non-Dialysis Darbepoetin 326:164 US
Not on ESA
AFX01-13 Non-Dialysis Darbepoetin 330:163 US/Europe
Not on ESA
AFX01-12 On dialysis and Epoetin alfa 524:269 US
previously treated with
Epoetin (IV)
AFX01-14 On dialysis and Epoetin alfa 542:273 US/Europe
previously treated with or beta
Epoetin (IV/SC)

5.3.1 On Dialysis Studies

AFXO01-12 and AFX01-14 Objectives:

The primary objective was to determine efficacy and safety while maintaining the hemoglobin
level in the 10- 12 g/dL range.

AFX01-12 and AFX01-14 Design:

Studies AFX01-12 and AFX01-14 were similarly designed studies conducted in patients with
anemia due to CKD who were on dialysis and previously treated with an ESA. These trials were
Phase 3, open label, randomized (2:1), multicenter studies conducted in the United States and
Europe and enrolled adult patients with CKD and anemia who were iron replete. Patients were
randomized to receive treatment with either peginesatide intravenously or subcutaneously, or
with epoetin alpha or beta in the control arm of the study. Patients were stratified based on Hgb
<11.4g/dL or > 11.5g/dL and New York Heart Association (NYHA) Heart Failure class 0-1 or
class > 2. In the two trials combined, there were a total of 1066 patients enrolled into the
Peginesatide arm and 542 patients enrolled into the epoetin treatment arm. The studies consisted
of a 6 week screening period, up to 28 weeks of dose titration, followed by a 6 week evaluation
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period and then a longer term safety evaluation period for 15 weeks or more. Hemoglobin levels
were measured once during the screening period, every 2 weeks during the titration period, every
week during the evaluation period, and every 2 weeks during the long term safety period. The
study schedule is shown in the sponsor’s table below.

Table 4. Study Schedule for Studies AFX01-12 and AFX01-14

Schedule of Events: Screening and Titration Periods
Study Perigd: Screening Titration
Week # -4 to 0 0 2 4 [ B 10 12 14 16 18 20 22 24 26 28
Informed consent X
Medical history X
Physical exam, dry weight e
Chemistry’ E * x E * " * X
Folate & Bz X
Fregnancy test™ X
Hgb ™~ %= pS X X X x X x pS X % b X x x x
CEBC with differential’ X X X X X X X X
Iron Status (Ferritin & TSAT) X X X X
hsCRP 5 X
AF37702-specific antibodies - = B * X X * ® X X
Ant-EPD antibodies™” N E
Transfusion and phlebotomy collection E X X x X X X X X x X X X X X X
AE collection X S X X X X X X X X X X X X X X X
Com p-csn;:— safety endpoint data g % % ¥ w % X x % ¥ w % X x x %
collection o
Concomitant medicafion collection X x X X X X X X x X X X X X * X
Dosing Schedule (Timing of dosing is independent of visit schedule)
Wital signs B x 4w
AF37702 Injection Group® Bt AF37702 Injection Administration Q4W
Interval

Epostin Alfs Group™ Epoetin Alfa Administration 1 to 3 times per week

' Laboratory specimens will be drawn prior to dialysis throughout the siudy.

* PE at Week 0 will be done pre-dose | and includes height by measurement or patient repart.

3 For women of child-bearing potential only.

*In the event of a dose delay. Hgb values must be evaluated weelkly. Throughout the study, a Hgb must be obtained within 1 week: prior to dosing for dose adjustment evaluation.

" Four eligible values obtained in the four weeks prior to randomization.

B AFATTOZ-specific antibody samples will be collected only for patients randomized to the AFATTOZ Injection group.

7 Antv EPO antibady samples will be collected for all patients.

® Patients who prematurely withdraw from treatment will remain on study and continue to be followed for composite safety endpoint data.

? Vital signs will be cbtained pre-dose. Vital signs will also be obtained approximately 15 minutes post-dose every 4 weeks through Week 12,

' ES A-free interval is the one weel period during which patients randemized to the AF27702 Injection treatment group will discontinue Epoetin alfa prior to receipt of Dase 1 of
AF3TT02 Injection (e.g.. if the patient’s last Epoetin alfa dose was Wednesday, the patient will receive Dose | of AF27702 Injection the following Wednesday).
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Schedule of Events: Evaluation and Long Term Safety and Efficacy Periods

Study Period: Ewvaluation Long Term Safety and Efficacy Periods
Week # 29 | 20 k3 a2 33 34 35 36 3T+ » Termination
Fhysical exam, dry weight X 224W X
Zhemistry” X Q12N X
Hge™" X X X X X x X X QI *
CBC with differentisl” X X 2120 X
Iron Status (Ferritim & TSAT) X Q12w X
hsCRF X F
AF3TT02-specific antibedies™ X X 212W X
Ant-EPQ antibodies™ X
Transfusion and phlsbotomy % ® ® * x x % % QTN "
collection
AE/SAE collection X X X X X X X X QN Y
Compo 5|t§ safety endpoint data % ® ® * x x % % QTN "
collection
Concomitant medication collection X X X X X X X X Q2N X
Dosing Schedule (Timing of dosing is independent of visit schedule)
Wital si-;ns'-' 24W on day of desing I 212W on day of dasing X
AF3TT02 Injection Er\:n.lp-:’ AF3ITT02 Injection QA4W Administration
Epostin Alfa Gr{:-.Jp3 Epoetin Alfa Administration 1 to 3 times per week

* All patients will remain on study treatment and should continue to follow the ‘Long Term Safety and Efficacy Period” procedures for a period of 52 weeks after the last
patient is enrolled. Assuming that the enrollment for the study is 52 weeks, patients who do nat withdraw from the study will undergo a minimum of 52 weeks and an
approximate maximum of 104 weeks of treatment.

£ Laboratory specimens will be drawn prior to dialysis throughout the study.

* Inthe event of a dase delay, Hgh values must he evaluated weekly. Throughont the study a Hgh must be obtained within 1 weelk prior to dosing for dose adjustment
evaluation,

‘AFBFTUE-speciﬁc antibody samples will be collected only for patients randomized to the AF37T02 Injection group.
® Anti-EPO antibody samples will be collected for all patients.
® Patients who prematurely withdraw from treatment will remain on study and continue to be followed for composite safety endpoint data.

AFX01-12 and AFXO0-14 Study Drug Administration:

Patients were randomized to either peginesatide (starting doses of 0.04 to 0.16 mg/kg based on
prior maintenance epoetin dose) administered intravenously (IV) or subcutaneously (SC) once
every 4 weeks, following a 1 week ESA free period from last dose of epoetin; or to continuing
treatment with epoetin administered at the current dose 1-3 times per week. Study drug was
administered according to the following table:

Table 5: Peginesatide Starting Doses

Screening Epoetin Dose (U/kg/week) | Peginesatide (mg/kg/q4week)
<100 0.04
100 to 199 0.08
200 to 299 0.12
=300 0.16

Peginesatide was adjusted according to the following guidelines:

e [fHgbis<9.5 g/dL or is below baseline by 1.0 to 1.5 g/dL, the dose should be increased
by 25%.

e If Hgb is below baseline by > 1.5 g/dL, the dose should be increased by 50%.

e IfHgbis 12.5to 12.9 g/dL, the dose should be reduced by 25%.

e IfHgb > 13.0 g/dL, the dose should be delayed until Hgb is < 13.0 g/dL and the dose
should then be reduced by 25%.
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e If Hgb has increased by > 1.0 g/dL over the past two weeks, the dose should be reduced
by 25%.
Epoetin was adjusted according similar guidelines with the following exceptions:

e IfHgbis 12.0 to 12.4 g/dL, the dose should be reduced by 25%.
e IfHgb>12.5 g/dL, the dose should be delayed until Hgb is < 12.5 g/dL and the dose
should then be reduced by 25%.

AFX01-12 and AFX01-14 Inclusion and Exclusion Criteria:

The key inclusion criteria were that patients had to be on dialysis for > 3 months and were
receiving ESA therapy. Also, patients had to have a mean baseline Hgb >10g/dL to < 12g/dL.
Additional inclusion criteria were as follows:

e Males or females > age 18 years.

e Females of child-bearing potential who are sexually active must be willing to practice a
highly effective method of birth control for at least 4 weeks prior to randomization, and
must be willing to continue birth control until at least 4 weeks after the last dose of study
treatment.

e On stable IV Epoetin alfa maintenance therapy continuously prescribed for a minimum of
8 weeks prior to randomization. Stability is defined as < 30% change from the maximum
prescribed weekly dose (i.e., [max-min]/max < 0.3) with no change in prescribed
frequency.

e Four consecutive Hgb values with a mean > 10.0 and < 12.0 g/dL during the screening
period, with < 1.3 g/dL difference between any of the four values and taken no less than 3
days apart. (Note: a maximum of six Hgb values may be obtained during screening).

e One transferrin saturation (TSAT) > 20% within 4 weeks prior to randomization.

e One ferritin level > 100 ng/mL within 4 weeks prior to randomization.

e One serum or red cell folate level > lower limit of normal within 4 weeks prior to
randomization.

e One vitamin B12 level > lower limit of normal within 4 weeks prior to randomization.

The exclusion criteria were as follows:

Females who are pregnant or breast-feeding.

Known intolerance to any ESA, parenteral iron supplementation, or pegylated molecules.

Known bleeding or coagulation disorder.

Known hematologic disease or cause of anemia other than renal disease (e.g., pure red

cell aplasia [PRCA], homozygous sickle-cell disease, thalassemia, multiple myeloma,

hemolytic anemia and myelodysplastic syndrome).

e Poorly controlled hypertension within 4 weeks prior to randomization, per Investigator’s
clinical judgment.

e Any clinically significant medical disease or condition that, in the Investigator’s opinion,

may interfere with protocol adherence or a patient’s ability to give informed consent.
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e Evidence of active malignancy within one year (except non-melanoma skin cancer or
carcinoma in situ that has been completely excised) prior to randomization.

e Temporary (un-tunneled) dialysis access catheter.

e A scheduled kidney transplant (Note: patients currently on a transplant wait list are not
excluded unless there is an identified donor).

e A scheduled surgery that may be expected to lead to significant blood loss.

e RBC or whole blood transfusion within 12 weeks prior to randomization.

e Previous exposure to any investigational agent within 4 weeks prior to randomization, or
planned receipt of an investigational agent, other than as specified by this protocol,
during the study period.

e Previous exposure to AF37702 Injection.

AFXO01-12 and AFX01-14 Efficacy Endpoints:

The primary efficacy analysis for these studies was a comparison of the mean change in Hgb
from baseline to the evaluation period (weeks 29 to 36) between the two treatment groups.
Secondary endpoints included proportion of patients receiving a transfusion and the proportion
of patients whose Hgb was maintained in the range of > 10g/dL to < 12 g/dL. The applicant
proposed that peginesatide would be considered non-inferior to epoetin if the lower limit of the
two-sided 95% CI for the difference between the two treatment group’s mean changes of Hgb
(Peginesatide - Epoetin) from baseline was > -1.0 g/dL. The applicant provided support for this
choice of a non-inferiority margin of 1.0 g/dL by showing that a statistical lower bound for the
effect of ESA therapy based on data from historical ESA registration studies was appreciably
greater than 1.0 g/dL. The clinical importance of a 1.0 g/dL change in Hgb was also considered
in selecting this margin. Further support was provided by citing the impact of evolving clinical
practice including the timing of initiation of ESA therapy and changes in Hgb targets.

AFX01-12 and AFX01-14 Safety Considerations:

Adverse events were reported according to the National Cancer Institute Common Terminology
Criteria for Adverse Events (CTCAE) v. 3.0. The composite safety endpoint (CSE) was the
primary protocol specified safety endpoint. The CSE consisted of the endpoints of death, stroke,
myocardial infarction (MI), congestive heart failure (CHF), unstable angina and arrhythmia
requiring hospitalization. On-Study death was defined as deaths that occurred through 28-days
following discontinuation of the study drug and was used for the composite safety event death
analysis. The CSE analysis was designed to compare the HR associated with the time to the first
positively adjudicated event for peginesatide relative to the comparator groups across the
combined Phase 3 studies. The sample size of the overall Phase 3 program was determined to
provide at least 89% power to exclude a HR of 1.3 (peginesatide compared comparator ESA),
using a one-sided 95% CI. An upper limit of the HR of 1.3 was prespecified and was chosen to
reflect the observed and clinically relevant increase in the risk of CV events found when higher
Hgb targets were used for treatment as described in the literature regarding patients with CRF on
hemodialysis and patients with CRF not on dialysis. In the analysis of the composite events, a
patient who experienced any of the composite endpoint events was counted only once (e.g., if a
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myocardial infarction occurred before a stroke, only the time from first dose of study medication
to the myocardial infarction will be included in the composite endpoint for the patient). The
hazard ratio along with the 95% confidence interval (one-sided or the comparable 90% two-sided
interval) was calculated using Cox regression stratified by the randomization factors.

AFXO01-12 and AFX01-14 Ethical Considerations:

The studies were conducted according to the Declaration of Helsinki and Good Clinical Practices
Guidelines. A Data Monitoring Committee and an independent Event Review Committee
reviewed and monitored the study.

5.3.2 Non-Dialysis Studies

AFXO01-11 and AFX01-13 Objectives:

The primary objective was to evaluate the efficacy and safety of peginesatide in maintaining the
hemoglobin level in the target range of 11-12 g/dL.

AFXO01-11 and AFX01-13 Design:

Studies AFX01-11 and AFX01-13 were similarly designed studies conducted in patients with
anemia due to CKD who were not on dialysis and not on ESA therapy for at least the preceding
12 weeks. These trials were Phase 3, open label, multicenter studies conducted in the United
States and Europe and adult patients with anemia of CKD who were iron replete. Patients were
stratified based on Hgb < 10.4g/dL or > 10.5g/dL and NYHA Heart Failure 0-1 or > Class 2.
Patients were randomized to receive treatment with either peginesatide subcutaneously or with
darbepoetin. In the two trials combined, there were 656 patients enrolled into the peginesatide
arms and 327 patients enrolled into the darbepoetin arms in the US and EU. The studies
consisted of a 4 week screening period, up to 24 weeks of dose titration to the target range,
followed by the evaluation period (weeks 25 to 36) and then a long term safety evaluation period
for 15 weeks or more. Hemoglobin levels were measured once during the screening period,
every 2 weeks during the titration period, every week during the evaluation period and every 2
weeks during the long term safety period. Similar study schedules to that shown above for
studies AFX01-12 and AFX01-14 were used for studies AFX01-11 and AFX01-13 but were
adjusted for the timing of the various periods of the study.

AFX01-11 and AFX01-13 Study Drug Administration:
Patients were randomized 1:1:1 to either peginesatide at starting doses of 0.025 mg/kg SC once
every four weeks or 0.04 mg/kg SC once every four weeks or to darbepoetin 0.75 pg/kg SC once

every 2 weeks.

Study drug doses were adjusted according to the following guidelines which were similar to
those for studies AFX01-12 and AFX01-14:
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e IfHgbis> 12.0 g/dL, the dose should be reduced by 25%.

e [fHgbis>12.5 g/dL, the dose should be delayed until Hgb is < 12.5 g/dL and the dose
should be reduced by 25%.

e [f Hgb has increased by > 1.0 g/dL over the past 2 weeks, the dose should be reduced by
25%.

e [f Hgb has decreased by 0.5-0.9 g/dL from baseline, the dose should be increased by
25%.

e If Hgb has decreased by > 1.0 g/dL from baseline, the dose should be increased by 50%.

e [f Hgb has increased by < 1.0 g/dL over the past 4 weeks and Hgb < 11.0 g/dL, the dose
should be increased by 25%.

AFX01-11 and AFX01-13 Inclusion and Exclusion Criteria:

Studies AFX01-11 and AFX01-13 had similar inclusion criteria compared to studies AFX01-12
and AFX01-14 with the following exceptions:

e CKD with an estimated glomerular filtration rate (GFR) < 60 mL/min/1.73m” using the
4-variable Modification of Diet in Renal Disease (MDRD) formula within 4 weeks prior
to randomization, and not expected to begin dialysis for at least 12 weeks.

e Two consecutive Hgb values > 8.0 g/dL and < 11.0 g/dL within 4 weeks prior to
randomization, with < 1.3 g/dL difference between the two values and no less than 5 days
apart, with the last value within 10 days prior to randomization.

Studies AFX01-11 and AFX01-13 had similar exclusion criteria compared to studies AFX01-12
and AFX01-14 with the following exception:

e Treatment with an ESA in the 12 weeks prior to randomization.
AFXO01-11 and AFXO01-13 Efficacy Endpoints:
The applicant proposed that the primary endpoint and analysis for these trials was a non-
inferiority analysis of the mean change in Hgb from baseline to the evaluation period (Weeks 25
to 36). Peginesatide would be considered non-inferior to epoetin if the lower limit of the two-
sided 95% CI for the difference between the two treatment groups’ mean changes of Hgb
(peginesatide - darbepoetin) from baseline was > -1.0 g/dL, similar to that in the dialysis studies.
This choice of non-inferiority margin is the same as that described above for the dialysis studies.

ADXO01-11 and AFX01-13 Safety Considerations:

The safety considerations for these studies were similar to those of studies AFX01-12 and
AFXO01-14.

AFXO01-12 and AFX01-14 Ethical Considerations:
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The ethical considerations for these studies were similar to those for studies AFX01-12 and
AFXO01-14.

Reviewer comment for section 5: The studies AFX01-12 and AFX01-14 were the primary studies
used to understand the safety and efficacy of peginesatide for the treatment of patients with
anemia associated with CKD in patients on dialysis. The studies AFX01-11 and AFX01-13 were
the primary studies used to understand the safety and efficacy of peginesatide for the treatment
of anemia associated with CKD in patients not on dialysis. The objectives, inclusion and
exclusion criteria, efficacy, safety and ethical considerations for the studies appear to be
acceptable to evaluate the safety and efficacy of peginesatide for the proposed indication.
However, the patients not on dialysis were not on stable doses of ESA at the time they began
treatment in the study whereas the patients on dialysis were on stable doses of ESA. Although
these studies were open label studies, the efficacy endpoints used in the studies were objective in
nature, i.e., Hgb level. The composite safety endpoint (CSE) consisting of death, stroke,
myocardial infarction (MI), congestive heart failure (CHF), unstable angina and arrhythmia was
the primary protocol specified safety endpoint. The more subjective components of the CSE
endpoint, namely, congestive heart failure, unstable angina and arrhythmia, are more difficult to
ascertain, and may allow for more subjectivity on behalf of both the reporting physician and the
adjudication committee. These more subjective endpoints may be less clinically important in that
they may not have the permanent consequences of the outcomes included in the major cardiac
events (MACE) composite endpoint. MACE endpoints are considered objective endpoints and
include death, MI and stroke. The median duration of exposure to study drug was <1.5 years for
both the on dialysis studies (AFX01-12 and AFX01-14) and the not on dialysis studies (AFX01-
1land AFX01-13). This duration of exposure was somewhat short given that patients with CKD
essentially require life-long therapy or until they receive a kidney transplant. It has been
reported that only 14% of Americans with end stage renal disease will receive a kidney
transplant. The average waiting time for a cadaveric kidney transplant is approximately 5
years.® However, International Conference on Harmonization Guidelines for chronically
administered drug recommend that approximately 300-600 patients receive study drug for 6
months and 100 patients receive study drug for one year.” In the trials supporting the
application 1722 patients in Phase 3 controlled studies received peginesatide for average patient
exposure years per patient of 1.16 and average patient follow-up years per patient of 1.24.

6 Review of Efficacy

6.1 Indication

The sponsor proposes the following indication:

e Omontys (Peginesatide) is an erythropoiesis stimulating agent (ESA) that is indicated for
the treatment of anemia due to chronic kidney disease (CKD) in adult patients on
dialysis.

28

Reference ID: 3082969



Clinical Review

Andrew Dmytrijuk, M.D.
NDA 202799
Peginesatide (Omontys)

6.1.1 Methods

The clinical data upon which this application is submitted is based on studies AFX01-12,
AFXO01-14, AFX01-11 and AFX01-13. Studies AFX01-12 and AFX01-14 evaluated
peginesatide therapy in patients with anemia associated with CKD in patients who were on
dialysis. Studies AFX01-11 and AFX01-13 evaluated peginesatide therapy in patients with
anemia associated with CKD 1n patients who were not on dialysis.

6.1.2 Demographics

Studies AFX01-12 and AFX01-14:

The baseline demographics for patients in AFX01-12 and AFX01-14 are shown in the table
below. Overall, the pooled treatment groups in the on dialysis population were balanced for
baseline characteristics, except a greater percentage of patients in the Peginesatide group (42%)
had a history of coronary artery disease at baseline versus those in the epoetin treatment group
(35%). Epoetin use at baseline was similar also for both study arms.

Table 6: Baseline Demographics AFX01-12 and AFX01-14 (On Dialysis)

Peginesatide (N = 1066) Epoetin (N= 542)
N (%) N (%)

| Age > 65 years (%) 346 (33) 179 (33)
Gender Female (%) 442 (42) 245 (45)
Race: Black (%) 399 (37) 211 (39)
White (%) 617 (58) 299 (55)
Diabetes 536 (50) 275 (51)
History Coronary Artery 447 (42) 191 (35)
Disease (CAD)
Epoetin dose at screening 113 (63-194) U/kg/wk 112 (65-216) U/kg/wk
Median (25™-75 ™) U/kg/wk

Studies AFX01-11 and AFX01-13:

The table below shows key demographic features of the pooled Phase 3 non-dialysis population.
In this patient population there were some baseline imbalances which may have been
prognostically unfavorable for the peginesatide treatment arm. These imbalances include a
greater proportion of patients with diabetes mellitus, peripheral vascular disease, and coronary
artery disease. It is not possible to determine the prior use of darbepoetin in patients not on
dialysis because the sponsor did not record the history of prior ESA use.
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Table 7: Demographics in Studies AFX01-11 and AFX01-13 combined

AFXO01-11 and AFX01-13 (Non-dialysis)
Peginesatide n = 656 Darbepoetin n = 327
N (%) N (%)

Age > 65 years (%) 403 (61) 200 (61)
Gender Female (%) 366 (56) 201 (61)
Race Black (%) 142 (22) 78 (24)
White (%) 482 (74) 231 (71)
Diabetes at baseline 444 (68) 197 (60)
PVD at baseline 179 (28) 65 (20)
History of CAD at baseline 264 (40) 125 (38)

PVD: peripheral vascular disease
CAD: coronary artery disease

6.1.3 Patient Disposition

Overall:

In the four Phase 3 studies patients were scheduled to be treated for a minimum of 52 weeks. In
these studies, 2,591 subjects received at least one dose of study medication; 1,722 subjects
received peginesatide and 869 received comparator (epoetin or darbepoetin).

Studies AFX01-12 and AFX01-14:

In studies AFX01-12 and AFX01-14 there were 1066 patients treated with peginesatide starting
doses of 0.04 to 0.16 mg/kg administered once every four weeks based on prior maintenance
epoetin dose and 542 patients treated with epoetin administered one to three times a week. The
average patient follow-up time for patients in these studies was 1.24 years for peginesatide
treated patients and 1.25 years for epoetin treated patients. In these studies there were 1289
patients enrolled in the US and 319 patients enrolled outside the US. In study AFX01-12 the
comparator was epoetin alfa while in study AFX01-14 the comparator was either epoetin alfa or
epoetin beta. Epoetin beta 1s not marketed in the US. A total of 107 patients were enrolled in
Europe in study AFX01-14. The average peginesatide exposure per patient in the dialysis
studies, AFX01-12 and AFXO01-14, was 1.16 years and the average exposure to epoetin per
patient in these studies was 1.20 years. There were 329/1066 (31%) of patients treated with
peginesatide and 144/542 (27%) of patients treated with epoetin that prematurely discontinued
study drug. The primary reason for premature discontinuation in patients treated with
peginesatide was death in both groups. In these studies there were 59/1066 (6%) patients who
were treated with peginesatide who died within 28 days of the final drug dose compared to
53/542 (10%) of patients treated with epoetin who died within 28 days of the final drug dose.

Studies AFX01-11 and AFX01-13:
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In studies AFX01-11 and AFX01-13 there were a total of 656 patients treated with peginesatide.
There were 328 patients who were started on a peginesatide dose of 0.025mg/kg once every 4
weeks and 328 patients who were started on a peginesatide dose of 0.04mg/kg once every 4
weeks. There were 327 patients who were started on a darbepoetin dose of 0.75ug/kg once
every two weeks. The average patient follow-up time for patients in these studies was 1.37 years
for patients treated with peginesatide and 1.41 years for patients treated with darbepoetin. In
these studies there were 903 patients enrolled in the US and 80 patients enrolled outside the US.
The average peginesatide exposure per patient in the non-dialysis studies, AFX01-11 and
AFXO01-13, was 1.29 years and the average exposure to darbepoetin per patient was 1.33 years.
In these studies there were 188/656 (29%) of patients treated with peginesatide and 77/327
(24%) of patients treated with epoetin who prematurely discontinued study drug. The primary
reason for discontinuation of peginesatide was adverse events 48/656 (7%). The primary reason
for discontinuation of darbepoetin was withdrawal of consent 17/327 (5%).

6.1.4 Analysis of Primary Endpoints

Studies AFX01-12 and AFX01-14:

The primary efficacy analysis for AFX01-12, shows that the mean Hgb change from baseline to
weeks 29-36 of the evaluation period was -0.24 g/dL in the peginesatide arm and -0.09 g/dL in
the epoetin arm; the between group difference was -0.15 g/dL (95% CI =-0.30, -0.01). In study
AFX01-14, the mean Hgb change from baseline to weeks 29-36 of the evaluation period was
-0.07 g/dL in the peginesatide arm and -0.17 g/dL in the epoetin treatment arm; the between
group difference was 0.10 g/dL (95% CI = -0.05, 0.26). The results show that Peginesatide can
be considered non-inferior to epoetin by the sponsor’s criteria because the lower limit of the two-
sided 95% CI difference between the two treatment group’s mean changes of Hgb (peginesatide -
epoetin) from baseline was > -1.0 g/dL. The primary efficacy results for studies AFX01-12 and
AFX01-14 are shown in the table below.
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Table 8: Primary Efficacy Analysis for Studies AFX01-12 and AFX01-14

AFX01-12 AFX01-14
Peginesatide Epoetin Peginesatide Epoetin
(n=524) (n=269) (n=542) (n=273)

Mean Hemoglobin 11.30 (0.02) 11.32 (0.03) 11.20 (0.02) 11.21 (0.03)
at Baseline,
g/dL (SE)
Mean Hemoglobin 11.06 (0.04) 11.25 (0.05) 11.13 (0.05) 11.05 (0.06)
Week 29-36, Mean
g/dL (SE)
Mean change in -0.24 -0.09 -0.07 -0.17
hemoglobin g/dL
Between group -0.15 (-0.30,-0.01) 0.10 (-0.05,0.26)
difference (g/dL),
Least Squares
Mean (95% CI)

Studies AFX01-11 and AFX01-13:

The primary efficacy analysis shows that the mean Hgb change from baseline to weeks 25-36
(the evaluation period) in AFX01-11 and AFXO01-13 in those patients treated with peginesatide
0.025mg/kg was 1.45 g/dL. For those patients treated with peginesatide 0.04 mg/kg the mean
Hgb change from baseline at weeks 25-36 in these studies was 1.66 g/dL. In the darbepoetin
treatment arm the mean Hgb change from baseline at weeks 25-36 in these studies was 1.36
g/dL. The between group difference was 0.08 g/dL (97.5% CI =-0.08, 0.24) in the peginesatide
0.025mg/kg treatment arm and 0.29 (97.5% CI = 0.13, 0.45) for the 0.04mg/kg peginesatide
treatment arm. The results show that Peginesatide can be considered non-inferior to epoetin by
the sponsor’s pre-specified criteria because the lower limit of the two-sided 97.5% CI difference
between the two treatment groups mean changes of Hgb (Peginesatide - Epoetin) from baseline
was > -1.0 g/dL. The table below summarizes the primary efficacy analysis for studies AFX01-
11 and AFX0-1-13.
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Table 9: Primary Efficacy Analysis for Studies AFX01-11 and AFX01-13 Combined (Not

On Dialysis)
AFX01-11 and AFX01-13
Peginesatide 0.025 Peginesatide Darbepoetin
mg/kg q4wk 0.04 mg/kg q4wk 0.75png/kg 2wk
N= 328 N =328 N =327

Baseline Hgb g/dL 10.03 (0.03) 9.99 (0.04) 10.04 (0.04)
Mean (SE)
Evaluation period 11.51 (0.04) 11.66 (0.05) 11.43 (0.04)
mean Hgb g/dL (SE)
Hgb mean change 1.45 1.66 1.36
from baseline to
Weeks 25-36 g/dL
Difference from 0.08 0.29
Darbepoetin by (-0.08, 0.24) (0.13, 0.45)
Least Squares mean
(2 sided 97.5% CI)

The table below shows summarizes the primary efficacy results for studies AFX01-11 and
AFXO013 separately. Again, the results show that Peginesatide can be considered non-inferior to
epoetin by the sponsor’s pre-specified criteria because the lower limit of the two-sided 97.5% CI
difference between the two treatment groups mean changes of Hgb (Peginesatide - Epoetin) from
baseline was > -1.0 g/dL.
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Table 10: Separate Primary Efficacy Analyses for Studies AFX01-11 and AFX01-13 (Not
on Dialysis)

AFX01-11 AFX01-13
Peg. Peg. Dar. Peg. Peg. Dar.
0.025 0.04 0.75 0.025 0.04 0.75
mg/kg mg/kg ng/kg mg/kg mg/kg ng/kg
q4wk q4wk q2wk q4wk q4wk q2wk
N= 328 N =328 N =327 N= 328 N =328 N =327
Baseline 10.05 9.95 10.05 10.02 10.03 10.03
Hgb g/dL (0.62) (0.69) (0.64) (0.63) (0.62) (0.65)
Mean (SD)
Evaluation 11.47 11.61 11.47 11.55 11.71 11.40
period (0.73) (0.86) (0.75) (0.74) (0.86) (0.73)
mean Hgb
g/dL (SD)
Hgb mean 1.39 1.64 1.37 1.50 1.68 1.35
change
from
baseline to
Weeks 25-
36 g/dL
Difference 0.03 0.26 0.14 0.31
from (-0.19, (0.04, (-0.09, (0.08,
Darbepoetin 0.26) 0.48) 0.36) 0.54)
by
Least
Squares
mean (2
sided 97.5%
CI)

Peg. = Peginesatide, Dar. = Darbepoetin, wk = week, Hgb = Hemoglobin

6.1.5 Analysis of Secondary Endpoints

AFXO01-12 and AFX01-14:

The secondary efficacy analysis of the proportion of patients receiving transfusions in studies
AFXO01-12 and AFXO01-14 during the titration and evaluation intervals is shown in the table

below. In both studies similar proportions of patients received transfusions in both treatment
arms.
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Table 11: Secondary Efficacy Analysis — Proportion of Patients Receiving Transfusions
during the titration and evaluation intervals

AFX01-12 AFX01-14
Peginesatide Epoetin Peginesatide Epoetin
(n=524) (n=269) (n=542) (n=273)
Patients receiving 54 (10) 23 (9) 42 (8) 27 (10)
transfusions, n (%)

The secondary efficacy analysis of the proportion of patients with mean Hgb within the
sponsor’s target range of 10 g/dL to 12 g/dL during the evaluation period in the dialysis studies
is shown in the table below. The table shows the proportions of patients with mean hemoglobin
values within the target range in the two trials and the ratios of Hgb response rates. Similar
proportions of patients were able to maintain hemoglobin in the target 10-12 g/dL range.

Table 12: Secondary Efficacy Analysis — Proportion of Patients with Hgb in Target Range
during the evaluation interval

AFX01-12 AFX01-14
Peginesatide Epoetin Peginesatide Epoetin
(n=524) (n=269) (n=542) (n=273)
Patients with 330 (63) 193 (72) 344 (64) 180 (66)

mean Hgb within
target range (10-
12 g/dL) during
evaluation period,
n (%)

Relative Response
Rate* (95 %CI)

0.88 (0.79,0.97) 0.96 (0.87,1.07)

* Peginesatide relative to epoetin by Cochran Mantel Haenszel procedure
AFX01-11 and AFX01-13:

The secondary efficacy analysis of the proportion of patients receiving transfusions in studies
AFX01-11 and AFXO01-13 during the titration and evaluation intervals is shown in the table
below. In the studies similar proportions of patients received transfusions in the three treatment
arms.

Table 13: Secondary Efficacy Analysis — Proportion of Patients Receiving Transfusions
during the titration and evaluation intervals

AFX01-11 and AFX01-13
Peginesatide 0.025 Peginesatide Darbepoetin
mg/kg q4wk 0.04 mg/kg q4wk 0.75ng/kg q2wk
N= 328 N =328 N =327
Patients receiving 29 (9) 29 (9) 16 (5)
transfusions, n (%)
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The secondary efficacy analysis of the proportion of patients with mean Hgb within the
sponsor’s target range of 11g/dL to 12 g/dL during the evaluation period in the dialysis studies is
shown in the table below. Similar proportions of patients in the three treatment arms were able
to maintain hemoglobin with the sponsor’s target range of 11-12 g/dL.

Table 14: Secondary Efficacy Analysis — Proportion of Patients with Hgb in Target Range
during the evaluation interval

AFX01-11 and AFX01-13
Peginesatide 0.025 | Peginesatide Darbepoetin
mg/kg q4wk 0.04 mg/kg q4wk 0.75pg/kg q2wk
N= 328 N =328 N =327
Patients with mean 131 (81) 137 (83) 143 (87)
Hgb within target
range (11-12 g/dL)
during evaluation
period, n (%)
Relative Response 0.93 (0.85, 1.02) 0.95 (0.87, 1.04)
Rate* (95% CI)

*Peginesatide relative to darbepoetin

6.1.6 Analysis of Clinical Information Relevant to Dosing Recommendations

AFXO01-12 and AFXO01-14:

The overall proportions of patients with a dose alteration or postponements due to out-of-range-
Hgb levels in studies AFX01-12 and AFX01-14 are shown in the table below. In the studies
AFX01-12 and AFXO01-14, in patients on dialysis, there fewer dose alterations and
postponements for peginesatide as compared to epoetin.

Table 15: Dose Alterations and Postponements in Studies AFX01-12 and AFX01-14

Study AFX01-12 AFX01-14
Peginesatide Epoetin Peginesatide Epoetin
n=524 n= 269 n= 542 n=273

> 1 Dose 379 (75) 260 (97) 393 (75) 235 (88)
Increase, n (%)
> 1 Dose 389 (77) 261 (97) 415 (79) 242 (90)
Decrease, n (%)
> 1 Dose 233 (46) 253 (94) 192 (37) 221 (82)
Postponement,
n (%)

The figure below shows the mean hemoglobin achieved over the course of the dialysis studies in
either treatment arm. The two lines representing the 2 treatment arms, peginesatide and epoetin
overlap.
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Figure 2. Mean Hemoglobin Over Time in Studies AFX01-12 and AFX01-14 (On Dialysis)
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AFX01-11 and AFX01-13:

The overall proportions of patients with a dose alteration or postponement due to out-of-range
Hgb levels in studies AFX01-11 and AFX01-13 are shown in the table below. In the studies
AFXO01-11 and AFXO01-13, in patients not on dialysis, there were slightly more patients treated
with peginesatide 0.025 mg/kg or 0.04 mg/kg compared to patients treated with darbepoetin that
required a dose increase (78% of patients treated with peginesatide compared to 75% of patients
treated with darbepoetin). During the early part of the studies, 1.e., during the titration period of
the studies, there were 199/328 (61%) patients that required an increase in the dose of
peginesatide who were started on the 0.025 mg/kg dose, 171/328 (52%) patients that required an
increase in the dose of peginesatide who were started on the 0.04 mg/kg dose and 173/327 (53%)
patients that required an increase in the dose of darbepoetin who were started on the 0.75 pg/kg
dose.

Table 16: Dose Alterations and Postponements in Studies AFX01-11 and AFX01-13

Peginesatide Peginesatide Darbepoetin
0.025 mg/kg 0.04 mg/kg 0.75 pg/kg
n=328 n=328 n=327
> 1 Dose Increase,n | 256 (78) 255 (78) 245 (75)
(%)
> 1 Dose Decrease,n | 276 (84) 293 (89) 304 (93)
(%)
> 1 Dose 217 (66) 255 (78) 294 (90)
Postponement, n (%)

Reviewer comment for section 6: For both the dialysis and non-dialysis populations the
treatment arms were balanced in terms of demographics except for CAD in studies AFX01-12
and AFX01-14 and diabetes, PVD and CAD in studies AFX01-11 and AFX01-13 (all more
prevalent in the peginesatide group). Patients were exposed to study drug for approximately 1.2
vears which is less than would be expected in practice since the waiting time for a cadaveric
kidney transplant is about 5 years. However, the protocol specified efficacy analyses show non-
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inferiority of peginesatide as demonstrated for both groups on dialysis and not-on-dialysis, with
the statistical results as follows:

e Dialysis Least Squares Mean and 95% CI

" AFX01-12

e Peginesatide 0.04 mg/kg starting dose = -0.15 (-0.30,-0.01)
" AFX01-14

e Peginesatide 0.04 mg/kg starting dose = 0.10 (-0.05, 0.26)

e Not-on Dialysis Least Squares Mean and 97.5% CI

" AFX01-11
o Peginesatide 0.025 mg/kg starting dose = 0.03 (-0.19,0.26)
e Peginesatide 0.04 mg/kg starting dose = 0.26 (0.04, 0.48)
" AFX01-13
o Peginesatide 0.025 mg/kg starting dose = 0.14 (-0.09,0.36)
e Peginesatide 0.04 mg/kg starting dose = 0.31 (0.08, 0.54)

Peginesatide can be considered non-inferior to ESA because the lower limit two-sided 95% or
97.5% ClI difference between the two treatment groups mean changes of Hgb from Baseline was
> -1.0 g/dL. The secondary endpoints analyses support the efficacy of peginesatide for the
treatment of patients with anemia associated with CKD on dialysis and not on dialysis. Patients
on dialysis who were treated with peginesatide required fewer changes in dose overall compared
to patients treated with epoetin while patients treated with peginesatide who were not on dialysis
had similar dose alterations compared to those treated with darbepoetin.

7 Review of Safety

7.1 Methods

A review of studies AFX01-12, AFX01-14, AFX01-11 and AFX01-13 for safety is included in
this document. Studies AFX01-12 and AFX01-14 were the primary studies submitted to support
the safety of peginesatide for the treatment of patients with anemia associated with CKD in
patients on dialysis. Studies AFX01-11 and AFX01-13 were the primary studies submitted to
support the safety of peginesatide for the treatment of anemia associated with CKD in patients
not on dialysis. Summaries of the other studies submitted by the sponsor to support peginesatide
safety in the treatment of patients with anemia associated with CKD were also reviewed.

In addition, in NDA 202799 submission 9 letter date September 23, 2011 the sponsor submitted
the 120 Day Safety Update Report. This submission primarily updated safety information for
study AFX01-06 which is being conducted to evaluate the safety and efficacy of peginesatide
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therapy in 18 patients with anemia associated with CKD who have a history of anti-
erythropoietin antibodies.

7.1.1 Adequacy of Data

Overall in the four major controlled studies there were 1722 patients who were exposed to
peginesatide and 869 exposed to comparator ESA. Patients in studies AFX01-12 and AFX01-
14, i.e., patients on dialysis were followed for approximately 1.2 years. Patients in studies
AFXO01-11 and AFXO01-13, i.e., patients who were not dialysis were followed for approximately
1.4 years. The table below shows the weight based doses of study drug. The average epoetin
alfa or beta dose (based on all doses received during the course of the included studies) was 113
U/week/kg and median average darbepoetin dose (based on all doses received during the course
of the included studies) was 0.47pg/kg.

Table 17. Mean Study Drug Dose During Study

Pooled AFX01-12 and AFX01-14 Pooled AFX01-11 and AFX01-13
(Dialysis) (Non-Dialysis)
Peginesatide Epoetin- Peginesatide Darbepoetin
(n=1066) alfa/beta (n=656) (n=327)
mg/kg (n=542) mg/kg mg/kg
U/week/kg
Mean Dose 0.07 113 0.03 0.47
During Study

The table below shows the number of patients that received peginesatide or comparator ESA for
particular lengths of time (results are mutually exclusive). In the two sets of studies, similar
proportions of patients received peginesatide or epoetin for similar lengths of time.

Table 18. Duration of Therapy

Pooled AFX01-12 and AFX01-14 Pooled AFX01-11 and AFX01-13
(Dialysis) (Non-Dialysis)
Weeks on Peginesatide Epoetin (n=542) Peginesatide Darbepoetin
Therapy (n=1066) N (%) (n=656) (n=327)
N (%) N (%) N (%)
<20 116 (11) 41 (8) 52 (8) 25 (8)
20-40 83 (8) 44 (8) 54 (8) 13 (4)
40-60 197 (18) 90 (17) 96 (15) 50 (15)
60-80 507 (47) 264 (48) 212 (32) 114 (35)
>80 178 (16) 106 (19) 242 (37) 125 (38)
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7.1.2 Pooling Data Across Studies

Safety data was pooled for studies AFX01-12 and AFX01-14. Safety data was also pooled for
studies AFX01-11 and AFX01-13.

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure and Demographics of Target Populations

Patients on dialysis and not on dialysis were exposed to study drug for approximately 1.2 years.
For both the dialysis and non-dialysis populations the treatment arms were balanced in terms of
demographics except for CAD in studies AFX01-12 and AFX01-14 and diabetes, PVD and CAD
in studies AFX01-11 and AFX01-13.

7.2.2 Routine Clinical Testing

Laboratory testing and patient evaluations were performed as shown in the study schedule (see
section 5.3 Discussion of Individual Studies in this review).

7.2.3 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

Safety events for the composite safety endpoint (CSE), i.e., all cause death, stroke, myocardial
infarction (MI), congestive heart failure (CHF) requiring hospitalization and arrhythmia
requiring hospitalization were adjudicated by an independent Event Review Committee. The
primary safety objective in the four controlled trials was to rule out an increase of 30% or more
in the risk of CSE based on a two-sided 90% confidence interval for the CSE hazard ratio. A key
secondary safety analysis consisted of a time to event analysis of major adverse cardiac events
(MACE) endpoints, including death, stroke and MI. A similar time to event analysis was
performed in the TREAT trial described in section 2.4 Important Safety Issues with
Consideration to Related Drugs in this review. Additional safety analyses for seizures, which are
adverse events that are described in the labeling of other ESAs were done.

7.3 Major Safety Results

7.3.1 Deaths

The table below shows the on drug and on study deaths in studies AFX01-12 and AFX01-14. A
slightly greater proportion of patients died within 28 days of their final dose study drug in the
epoetin treatment group compared to the peginesatide treatment group.
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Table 19. Mortality Rates in Studies AFX01-12 and AFX01-14 (On Dialysis)

Studies AFX01-12 and AFX01-14

Peginesatide n = 1066 Epoetin n = 542
On Study Deaths, n (%) 115 (11) 64 (12)
On Drug Deaths (Within 28 59 (6) 53 (10)
days of Final Dose), n (%)

The table below shows the on drug and on study deaths in studies AFX01-11 and AFX01-13.
Similar proportions of patients died in each treatment group in these studies.

Table 20. Mortality Rates in Studies AFX01-11 and AFX01-13 (Not On Dialysis)

Studies AFX01-11 and AFX01-13

Peginesatide n = 656 Epoetin n = 327
On Study Deaths, n (%) 58 (9) 22 (7)
On Drug Deaths (Within 28 29 4) 13 (4)
days of Final Dose), n (%)

An analysis of the time to first event for all cause death and death that occurred through 28 days
after study termination is shown in the table below. The table shows that the HR for all cause
death and death that occurred through 28 days after study termination was similar in both
treatment groups for patients on dialysis. The HR for all cause death and death that occurred
through 28 days after study termination was unfavorable for peginesatide but was not statistically
significant because the 95% CI crossed unity.

Table 21. Time to First Event Analyses: All Cause Death and On Study Deaths*

Dialysis Non-Dialysis
Peginesatide Epoetin (N=542) | Peginesatide Darbepoetin
(N=1066) (N=656) (N=327)
All Cause Death
Number of 136 (13) 67 (12) 73 (11) 24 (7)
Events, n (%)
HR 0.97 (0.72, 1.30) 1.52 (0.95, 2.42)
(95% CI)
Death Occurred Through 28 Days Post Study Termination (On Study)
Number of 115(11) 64 (12) 58 (9) 22(7)
Events, n (%)
HR (95% CI) 0.90 (0.67, 1.23) 1.42 (0.86, 2.35)

* Median Follow-up Peginesatide, Comparator (weeks): Dialysis: 64, 64; Non-Dialysis: 74, 75

The table below shows a summary of the designated cause of all deaths. A slightly higher
proportion of patients died with the designated cause of death listed as “other” in the
peginesatide group compared to the darbepoetin group in the non-dialysis studies.
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Table 22. All Cause Deaths

AFX01-12 and AFX01-14 AFX01-11 and AFX01-13
Cause of Death Peginesatide Epoetin Peginesatide Darbepoetin
n=1066 n =542 n= 656 n=327
N (%) N (%) N (%) N (%)
Myocardial 11(1) 3(1) 7(1) 2(1)
Infarction
Stroke 7(1) 5(1) 2 (<1) 0 (0)
Congestive 4 (<1) 2 (<1) 6 (1) 0(0)
Heart Failure
Arrhythmia 5(1) 3(D) 2 (<1) 1 (<1)
Pulmonary 1 (<1) 0 (0) 0 (0) 0(0)
Embolism
Chronic Kidney 8 (1) 1 (<1) 7(1) 3(1)
Disease
Infection 19 (2) 11(2) 3(1) 3(1)
Cancer 4 (<1 3(D) 4 (1) 3(D)
Trauma 1 (<1) 0 (0) 1(1) 0(0)
Sudden Death 4 (<1 0(0) 4 (1) 2(1)
Other 72 (7) 39 (7) 37 (6) 10 (3)

The deaths listed as “other” in the non-dialysis studies were examined by Dr. Dmytrijuk and are
shown in the reviewer’s table below. A slightly higher proportion of patients died due to cardiac
arrest in the peginesatide group compared to the darbepoetin group.
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Table 23. Study AFX01-11 and AFX01-13 (Non-Dialysis) Deaths Listed as “Other”

Other — Cause Peginesatide n= 656 Darbepoetin n =327
N (%) N (%)

Aortic Rupture 1 (<1) 0 (0)

Cardio-Pulmonary 13 (2) 4 (1)

Arrest/Coronary Artery

Disease

Cardiomyopathy 2 (<1) 1 (<1)

Hypotension/Cardiovascular 2 (<1) 2(1)

Insufficiency

Hypertension 1(<1) 0 (0)

Failure to Thrive 1 (<1) 0(0)

Multi-Organ Failure 2 (<1) 0 (0)

Respiratory Failure 0(0) 1 (<1)

Gastrointestinal 1 (<1) 0(0)

Hemorrhage

Pulmonary Edema 1 (<1) 0(0)

Chronic Hepatic Failure 1 (<1) 0 (0)

Cause 12 (2) 2(1)

Unknown/Unavailable

Total Other 37 (6) 10 (3)

7.3.2 Nonfatal Serious Adverse Events

The table below shows the adverse events (AEs) in trials AFX01-12 and AFX01-14, i.e., the on
dialysis studies, including serious adverse events (SAEs). In the Phase 3 dialysis subjects the
type and frequency of adverse events, serious adverse events, on study deaths up to 28 days after
the last dose of drug, adverse events > grade 3 or adverse events leading to permanent
discontinuation of the study drugs were similar between the Peginesatide treatment group and the
Epoetin treatment group.

Table 24. Adverse Events in Studies AFX01-12 and AFX01-14

Peginesatide Epoetin
(n=1066) (n=542)
N (%) N (%)

Adverse Events 1008 (95) 504 (93)
Serious Adverse Events 572 (54) 309 (57)
Adverse Events > Grade 3 549 (52) 286 (53)
Deaths* 115 (11) 64 (12)
Adverse Events Leading To 136 (13) 65 (12)
Permanent Discontinuation
*On study
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The number of patients on dialysis that reported serious adverse events were 572/1066 (54%) in
the peginesatide group and 309/542 (57%) in the epoetin treatment group. Serious AEs of
infectious complications and heart failure were the most common and observed with similar
frequency in the peginesatide and epoetin groups. Serious AEs reported in >3% of patients in the
peginesatide group on dialysis are summarized in the sponsor’s table blow.

Table 25. Serious Adverse Events with Patient Incidence > 3% in the Peginesatide Group

(On Dialysis)

Preferred Term Peginesatide (N=1066) Epoetin (N=542)
% %

Pneumonia 6 6

Cardiac failure congestive 6 7

Hyperkalemia 5 4

Fluid Overload 4 5

Sepsis 3 5

Cellulitis 3 3

Respiratory failure 3 2

Overall, in the non-dialysis studies the proportion of patients who had adverse events, serious
adverse events, on study deaths, adverse events > grade 3 and adverse events leading to
permanent discontinuation of the study drugs was higher among those treated with peginesatide
compared to those treated with darbepoetin.

Table 26. Adverse Events in Studies AFX01-11 and AFX01-13

Peginesatide (n=656) Darbepoetin
N (%) (n=327)
N (%)

Adverse Events 614 (94) 299 (91)
Serious Adverse Events 318 (49) 141 (43)
Deaths* 58 (9) 22 (7)
Adverse Events 311 (47) 130 (40)
> Grade 3
Adverse Events Leading To 85 (13) 34 (10)
Permanent Discontinuation
*On Study

The number of patients not on dialysis that reported serious adverse events was 318/656 (49%)
in the peginesatide treatment group compared to the 141/327 (43%) in the darbepoetin treatment
group. An increased frequency of acute renal failure as an SAE was observed in the peginesatide
group (8.5% vs. 4.3% darbepoetin group) however the sponsor reports that progression to end
stage renal disease was similar in the two treatment groups. Serious AEs reported in >3% of
patients in the peginesatide group not on dialysis are summarized in the sponsor’s table blow.
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Table 27. Serious Adverse Events with Patient Incidence > 3% in the Peginesatide Group

(Not On Dialysis)

Preferred Term Peginesatide (N=656) Darbepoetin (N=327)
% %

Cardiac failure congestive 9 8

Acute renal failure 9 4

Pneumonia 5 4

Chronic renal failure 5 5

Urinary tract infection 4 2

Anemia 4 2

7.3.3 Significant Adverse Events

The sponsor’s table below shows the proportion of patients with adverse events that occurred in
> 10 % of patients in studies AFX01-12 and AFXO01-14, i.e., the on dialysis studies. The adverse
events reported more frequently in the peginesatide treatment group were diarrhea, vomiting,
hypertension and arthralgia. However, these adverse events were not the leading adverse events
that lead to treatment discontinuation.

Table 28. Adverse Events with Patient Incidence > 10% in the Peginesatide Treatment

Group (On Dialysis)
Preferred Term Peginesatide (N=1066) Epoetin (N=542)
% Y%
Diarrhea 18 16
Dyspnea 18 19
Nausea 17 20
Arteriovenous fistula 16 17
complication
Cough 16 17
Headache 15 16
Muscle spasms 15 17
Vomiting 15 13
Hypotension 14 15
Hypertension 13 11
Pyrexia 12 14
Hyperkalemia 11 12
Upper respiratory tract 11 12
infection
Back pain 11 11
Pain in extremity 11 13
Procedural hypotension 11 13
Arthralgia 11 10
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The sponsor’s table below shows the proportion of patients with adverse events that occurred in
> 10 % of patients in studies AFX01-11 and AFX01-13, i.e., the not on dialysis studies. The
adverse events reported more frequently in the peginesatide treatment group were peripheral
edema, hyperkalemia, urinary tract infection, arthralgia, back pain, vomiting, nasopharyngitis,
congestive heart failure, cough and pain in the extremity. However, these adverse events were
not the leading adverse events that lead to treatment discontinuation.

Table 29. Adverse Events with Patient Incidence > 10% in the Peginesatide Treatment

Group (Not On Dialysis)
Preferred Term Peginesatide (N=656) Darbepoetin (N=327)
% %
Peripheral edema 20 16
Hyperkalemia 18 17
Urinary tract infection 17 17
Hypertension 16 17
Nausea 15 15
Diarrhea 13 17
Arthralgia 12 9
Back pain 12 7
Vomiting 11 10
Nasopharyngitis 11 11
Dizziness 11 14
Cardiac failure congestive 11 9
Cough 11 7
Pain in extremity 10 10

7.3.4 Submission Specific Primary Safety Concerns

The applicant’s pre-specified primary safety analysis plan was to compare prospectively defined
composite safety events (CSE) between the two treatments for all four of the trials using a
stratified Cox model and 90% confidence intervals. The CSE components consisted of death,
stroke, myocardial infarction (MI), congestive heart failure (CHF), unstable angina and
arrhythmia. Adjudication of all primary safety endpoint events was performed by an
independent adjudication committee blinded to treatment group. The results of the safety
analyses assessing the primary safety composite safety endpoint (CSE) are shown in the tables
below.
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Table 30: Applicant’s Composite Safety Endpoint (On Dialysis, On study)

AFX01-12 and AFX 01-14 combined Composite Safety

Events*
Peginesatide (n=1066) Epoetin (n=542)
N (%) N (%)
Subjects with Events 243 (23) 132 (24)
HR 0.95
90%CI (0.79, 1.13)

*CSE: Death, Stroke, MI, Congestive Heart Failure, Unstable Angina, Arrhythmia

The table above shows the number and proportion of patients with primary composite safety
events 243/166 (23%) in the peginesatide treatment arm compared to 132/542 (24%) in the
epoetin treatment arm for patients enrolled into studies AFX01-12 and AFX01-14, i.e., the on

dialysis studies. The hazard ratio was 0.95 (90% CI = 0.79, 1.13).

However, in studies AFX01-11 and AFX01-13, i.e., the not on dialysis studies, there were
141/656 (22%) of patients treated with peginesatide compared to 56/327 (17%) of patients in the
darbepoetin treatment arm who had primary composite safety events. The hazard ratio was 1.32
(90% CI = 1.02, 1.72) which was statistically significantly different and favors darbepoetin as
shown in the table below.

Table 31: Composite Safety Endpoint for Trials 11 and 13 Combined (Non Dialysis, On
Study)

AFX01-11 and AFX01-13 Combined Composite Safety

Events*
Peginesatide (n=656) Darbepoetin (n=327)
N (%) N (%)
Subjects with Events 141 (22) 56 (17)
HR 1.32
90%CI (1.02, 1.72)

* CSE: Death, Stroke, MI, Congestive Heart Failure, Unstable Angina, Arrhythmia

A time to event analysis using the major adverse cardiac events (MACE) was performed. The
components of MACE include death, stroke and MI. Analysis of the composite MACE safety
events is shown in the table below. Also shown are individual event analyses of all cause death
and of stroke. This table shows that, for time to first event, there is a numerically higher risk of
MACE events, and for all cause death and for stroke in those patients not on dialysis who were
treated with peginesatide compared to darbepoetin. However, these results, individually or when
combined as the composite MACE outcome, are not statistically significantly different using a
95% confidence interval.
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Table 32: Time to First Event Analysis — MACE events*

Dialysis Non-Dialysis
Peginesatide Epoetin Peginesatide Darbepoetin
(N=1066) (N=542) (N=656) (N=327)
MACE
Number of 161 (15) 96 (18) 80 (12) 30 (9)
Events, N (%)
HR (95% CI) 0.83 (0.65, 1.07) 1.28 (0.84, 1.94)
All Cause Death
Number of 136 (13) 68 (13) 73 (11) 24 (7)
Events, N (%)
HR (95% CI) 0.99 (0.74, 1.33) 1.37 (0.86, 2.17)
Stroke
Number of 122 (11) 72 (13) 53 (8) 23 (7)
Events, N (%)
HR (95% CI) 0.84 (0.63, 1.13) 1.10 (0.67, 1.80)

* All hazard ratios are based on a Cox proportional hazards model stratified by study, mean
baseline hemoglobin, and New York Heart Association heart failure class

Additional analyses were performed to explore the possible impact of imbalances of baseline
characteristics on the comparison of safety events between peginesatide and darbepoetin.
Analyses of demographic covariates which may have influenced the safety outcomes are shown
in the tables below. The history of coronary artery disease is an independent significant
covariate, 1.e., a history of coronary artery disease would significantly increase the MACE
events. However, there is no interaction between the history of coronary artery disease and
treatment. A history of coronary artery disease does not appear to change the treatment effect on

MACE endpoints.

Table 33: MACE Outcomes by History of Coronary Artery Disease (CAD) for AFX01-12

and AFX01-14 Combined

Peginesatide Epoetin
N (%) N (%)
History of CAD* 97 (21.7%) 45 (23.6%)
No History of CAD 64 (10.3%) 51 (14.5%)

*CAD = Coronary Artery Disease

Table 34: MACE Outcomes by History of Coronary Artery Disease (CAD) for AFX01-11

and AFX01-13 Combined

Peginesatide Darbepoetin
N (%) N (%)
History of CAD* 41 (15.5%) 17 (13.6%)
No History of CAD 39 (10.0%) 13 (6.4%)
*CAD = Coronary Artery Disease
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In addition, there does not appear to be an interaction between the history of diabetes and
treatment effect as is shown in the tables below.

Table 35: MACE Outcomes by History of Diabetes for AFX01-12 and AFX01-14 Combined

Peginesatide Epoetin-alfa/beta
N (%) N (%)
History of Diabetes 98 (18.3%) 54 (19.6%)
No History of Diabetes 63 (11.9%) 42 (15.7%)

Table 36: MACE Outcomes by History of Diabetes for AFX01-11 and AFX01-13 Combined

Peginesatide Darbepoetin
N (%) N (%)
History of Diabetes 58 (13.1%) 19 (9.6%)
No History of Diabetes 22 (10.4%) 11 (8.5%)

Additional analyses that evaluated for an interaction with estimated glomerular filtration rate
(eGFR) with MACE outcomes for patients in the non-dialysis studies showed no interaction as
shown in the tables below.

Table 37: MACE Outcomes by eGFR in Studies AFX01-11 and AFX01-13 Combined

eGFR <30 ml/min/1.73m" Peginesatide (N=369) Darbepoetin (N=186)
Number of Events, N (%) 44 (12) 17 (9)

HR (95% CI) 0.969 (0.812, 1.157)

eGFR >30 ml/min/1.73m" Peginesatide (N = 251) Darbepoetin (N=141)
Number of Events, N (%) 36 (14) 13 (9)

HR (95% CI) 1.009 (0.824, 1.234)

7.4 Supportive Safety Results

7.4.1 Laboratory Findings

The proportion of patients with hemoglobin excursions from the time after the first dose of study
drug to the end of treatment who were treated with peginesatide compared to comparator ESA is
shown in the table below. There did not appear to be a trend for hemoglobin excursions between
peginesatide treated patients and patients treated with epoetin alfa or beta in those patients who
were on dialysis. However, there is a possible trend for hemoglobin excursions in patients
treated with peginesatide compared to patients treated with darbepoetin in patients not on
dialysis. The median number of days for hemoglobin excursions above 13 g/dL ranged from 19-
22 days in the various treatment groups.
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Table 38. Hemoglobin Excursions

Pooled AFX01-12 and AFX01-14 Pooled AFX01-11 and AFX01-13
(Dialysis) (Non-Dialysis)

Peginesatide Epoetin- Peginesatide Darbepoetin

(n=1066) alfa/beta (n=656) (n=327)

N (%) (n=542) N (%) N (%)

N (%)

>12 g/dL 728 (68) 395 (73) 466 (71) 221 (68)
>13 g/dL 236 (22) 106 (20) 109 (17) 35(11)
>14 g/dL 25 (2) 912 8 (1) 2(1)
Median Days 22 20 22 19
>13 g/dL

Hematology lab results for patients with CKD on dialysis or not on dialysis are shown in the
table below. There do not appear to be significant differences between the treatment groups with
respect to Leukocytosis defined as WBC > 15,000/uL or thrombocytosis defined as platelets >
600,000/pL.

Table 39. Leukocytosis and Thrombocytosis

Chronic Kidney Disease on Dialysis

Peginesatide (n=1066) Epoetin (n=542)

N (%) N (%)
Leukocytosis > 15,000/nL 24 (2) 29 (6)
Thrombocytosis > 13(1.2) 2 (0.38)

600,000/pL

Chronic Kidney Disease Not On Dialysis

Peginesatide (n=656) Darbepoetin (n=327)

N (%) N (%)
Leukocytosis > 15,000/nL 23 (3.5) 15 (4.7)
Thrombocytosis > 9(1.4) 4(1.2)

600,000/pL

7.4.2 Vital Signs

No significant differences in vital signs were observed in patients treated with peginesatide when
compared to comparator ESA for patients on dialysis or not on dialysis.

7.4.3 Electrocardiograms (ECGs)

In the Phase 3 studies, i.e., on dialysis and not on dialysis, SAEs of cardiac arrhythmia were
adjudicated by the Event Review Committee as one of the component events of the composite
safety endpoint (CSE). The incidence in the studies was similar in the peginesatide and epoetin
groups. Adverse events of ventricular arrhythmias were similar (<1%) in each treatment group in
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each of the Phase 3 studies. No instances of Torsades de Pointes were observed with
peginesatide.

7.4.4 Immunogenicity

Among 2357 patients who received one or more doses of peginesatide, specific binding
antibodies were detected in 29 patients (1.2%). In 21 of these 29, the antibodies neutralized the
activity of peginesatide in an in vitro test system. In 17 of the 29, a possible impairment of
therapeutic effect was concluded based on the occurrence of at least two of the following: drop in
Hgb by > 2 g/dL, two or more Hgb values <9 g/dL, an increase in drug dose, or transfusion use.
Hypersensitivity or anaphylactic-type reactions were not reported.

7.5 Other Safety Explorations

Seizures have been reported as an event of concern with currently approved ESAs in anemic
subjects during the initial treatment period. Although there is no direct evidence of a causal
relationship between onset of seizures and ESA therapy, this remains an event of concern and is
highlighted in the labeling of marketed ESAs. Analysis of seizure events is shown in the table
below.

In studies AFX01-12 and AFX01-14, i.e., the dialysis studies, the incidence of seizures was 2%
in patients treated with peginesatide and 2% in patients treated with epoetin. However,
confounding factors for seizure analysis were also reported with these patients, e.g.,
cerebrovascular accident (CVA), fluid overload, hypertension and concomitant medication were
reported as contributory to the events. Additionally, the onset day for a majority of these patients
with seizures was reported at >90 days after the first dose in both treatment groups. The
incidence of seizures was similar between the treatment groups (1% in the peginesatide treatment
group and <1% in the darbepoetin treatment group) in studies AFX01-11 and AFX01-13.

Similar to the patients on dialysis confounding factors were reported, e.g., CVA, hypoglycemia,
and hypertension. The onset day for the majority of these subjects was reported at >90 days after
first dose in both treatment groups.

Table 40. Seizure Events

Studies AFX01-12 and AFX01-14 Studies AFX01-11 and AFX01-13
Peginesatide Epoetin (N=542) Peginesatide Darbepoetin
(N=1066) N (%) (N=656) (N=327)
N (%) N (%) N (%)
Number of 23(2) 11(2) 8 (1) 1(<1)
Events
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7.6 Additional Safety Explorations

7.6.1 Human Carcinogenicity

The recurrence of cancer or tumor progression in patients with pre-existing cancer and anemia
treated with ESAs has been identified as a safety concern for the ESA class of drugs. The table
below shows the proportion of patients with malignancy at baseline and those that had
malignancy as an adverse event during the study. Overall, the proportion of patients with
malignancy at baseline was similar in the pooled on dialysis studies but there was a slight
numeric imbalance in the number of patients with malignancy at baseline in the non-dialysis
studies, 1.e., 16% in the peginesatide group and 12% in the darbepoetin group. However,
malignancy was reported as an adverse event in similar proportions of patients treated with
peginesatide or epoetin or darbepoetin either in those who were on dialysis or not on dialysis.

Table 41. Proportion of Patients with Malignancy

Pooled AFX01-12 and AFX01-14 Pooled AFX01-11 and AFX01-13
(Dialysis)* (Non-Dialysis)**
Peginesatide Epoetin (n=542) Peginesatide Darbepoetin
(n=1066), N (%) (n=656) (n=327)
N (%) N (%) N (%)

History of 131 (12) 61 (11) 102 (16) 40 (12)
Baseline
Malignancy
Malignancy 42 (4) 23 (4) 31 (5) 14 (4)
Adverse Event

*Duration of Exposure (mean Patient Exposure Years/patient): Peginesatide 1.16; Epoetin 1.20
**Duration of Exposure (mean Patient Exposure Years/patient): Peginesatide 1.29; Darbepoetin
1.33

7.6.2 Pediatrics and Effect on Growth

The sponsor has not evaluated peginesatide treatment in pediatric patients. The sponsor requests
a waiver for the study of peginesatide in pediatric patients < 12 months of age due to low
prevalence of anemia secondary to CKD in this age group who are on dialysis and not
undergoing kidney transplantation. Also the sponsor states that significant blood volume
constraints exist in this age group with this condition, i.e., anemia with CKD.

The sponsor requests a deferral for studies in pediatric patients (age > 12 months to < 18 years)
with CRF on dialysis. A proposed pediatric plan was submitted on October 21, 2010. The

sponsor proposes to conduct the following studies:

e Study 1: Phase 2 open-label study to evaluate the safety, efficacy, and pharmacokinetics
of AF37702 Injection for maintenance treatment of anemia in pediatric subjects with
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chronic kidney disease (CKD) on hemodialysis and already receiving ESA therapy.
Proposed report submission 2016.

e Study 2: Phase 2 open-label follow-up study to evaluate the safety, tolerability and
efficacy of AF37702 Injection for the maintenance treatment of anemia in pediatric
subjects with CKD on hemodialysis. Proposed report submission 2017.

e Study 3: Phase 3 randomized, active-controlled, open-label, multicenter study to evaluate
the efficacy and safety of AF37702 Injection for the maintenance treatment of anemia in
pediatric subjects with CKD on dialysis. Proposed report submission 2025.

e Study 4: Phase 3 open-label follow-up extension study to evaluate the safety, tolerability
and efficacy of AF37702 Injection for the maintenance treatment of anemia in pediatric
subjects with CKD on dialysis. Proposed report submission 2026.

7.6.3 Overdose and Drug Abuse Potential

The potential for drug overdose is similar to that of other marketed ESAs. The potential for drug
abuse is similar to that of the other marketed ESAs.

7.7 Additional Submissions

In submission NDA 202799/0008 submission 9 letter date September 23, 2011 the sponsor
submitted the 120 Day Safety Update Report. No new adverse events or new patients were
reported. An update for study AFX01-06 was included in the 120 Day Safety Update Report.

In addition, in the 120 day Safety Update the sponsor stated that study AFX01-06 is ongoing.
This is an open label, single arm, Phase 2 study of peginesatide for the treatment of anemia in
patients with CKD who have anti-erythropoietin (EPO) antibody-mediated pure red cell aplasia
(PRCA). There are 19 patients enrolled in this study. In the ongoing study no new safety signals
were identified in the data collected between the cut-off date for the Interim Clinical Study
Report (30 April 2010) and the cut-off date for the 120 Safety Update Report, i.e., March 4,
2011.

The sponsor reports that in study AFX01-06 Subject 06-14-32 was a Caucasian male on
hemodialysis with a history of hypertension, gastritis, and duodenitis who interrupted study
treatment (after Dose 9) to undergo kidney transplant surgery. Approximately 3 months after the
transplant, AF37702 Injection was restarted; the subject continued receiving a regimen of
immunosuppressants to maintain the transplanted graft. Approximately 4% years after starting
treatment with peginesatide, the subject was diagnosed with colon cancer metastatic. He died at
age 64, approximately 1 month after the diagnosis. This AE of colon cancer metastatic was the
first reported event in this study. The event was considered by the investigator as
possibly/probably related to study treatment.
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The sponsor also reports that in Study AFX01-06 Subject 06-14-35 was a Caucasian male on
hemodialysis with a history of atrial flutter, hypertension, and stroke (with full recovery). During
the study, he experienced AEs of atrial fibrillation, myocardial ischemia, and left ventricular
failure. He died at age 90 due to cardiac failure. The subject received approximately 16 months
of treatment with peginesatide. This event was not considered possibly/probably related to study
treatment by the investigator.

In study AFX01-06 Subject 06-39-5 was a Caucasian male on hemodialysis who died at home at
age 95 (verbatim term: death due to high age). He received approximately 4 years of study
treatment. This event was not considered possibly/probably related to study treatment by the
investigator.

Additional information on one subject described in the AFX01-06 Interim Clinical Study Report
is provided. A fatal TESAE of urinary tract infection in Subject 06-14-33 occurred shortly after
the 30 April 2010 database cut-off date (subject died on ]

The sponsor reported in the 120 Day Safety Report that there was one previously unreported
SAE in a subject receiving the comparator agent at a Phase 3 study site (AFX01-14, the primary
investigator was Dr Oguagha). The sponsor reports that Subject 14-1017-250 was a 68-year-old
Black female assigned to the Epoetin treatment group of Study AFX01-14. The subject’s medical
history included end stage renal disease on hemodialysis, diabetic retinopathy, peripheral
neuropathy, secondary hyperparathyroidism, peripheral arterial disease, hyperphosphatemia, and
insomnia. The subject was admitted to the hospital for chest pain approximately 1 year after
starting study treatment. At the time of the SAE, the subject was receiving Epoetin alfa 3300
units three times per week (TIW). The chest pain was Grade 2 severity and considered not
related to study treatment. Myocardial infarction was ruled out and the subject was discharged
from the hospital hemodynamically stable 1 day later. The SAE was considered resolved without
sequelae.

Reviewer comment for section 7. Studies AFX01-12 and AFX01-14 were designed to evaluate
the safety and efficacy of peginesatide treatment compared to epoetin treatment in patients with
anemia due to CKD who were on dialysis. Studies AFX01-11 and AFX01-13 were designed to
evaluate the safety and efficacy of peginesatide treatment compared to darbepoetin treatment in
patients with anemia due to CKD who were not on dialysis. In patients on dialysis or not on
dialysis, the analyses of these studies showed that peginesatide is non-inferior to epoetin or to
darbepoetin, respectively, in its ability to maintain Hgb levels in the protocol target range of 10-
12g/dL. Also, in patients with CKD who are on dialysis, peginesatide appeared to show similar
safety results when compared to epoetin by both CSE and MACE outcomes.

However, in patients with CKD not on dialysis (trials AFX01-11 and AFX01-13), there is an
imbalance in safety outcomes that was significantly different by the sponsor’s planned analysis
of CSE (HR 1.32 (90% CI = 1.02, 1.72), favoring darbepoetin. When assessed by MACE
outcomes and with a 95% confidence interval, the difference, was still numerically unfavorable
to peginesatide, but was not significantly different in these two trials. There were baseline
imbalances unfavorable to peginesatide in the proportion of patients with diabetes, peripheral
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vascular disease, and coronary heart disease. Exploratory analyses of the imbalances do not
identify a treatment interaction.

Adjudication of the safety events was performed by a blinded independent adjudication
Committee. Endpoints such as death, MI and stroke as used in the MACE analyses for safety,
are more objective endpoints that would be less likely to be subject to bias in adjudication and
may be of greater clinical consequence. Also there did not appear to be an imbalance in the
proportion of patients with abnormal laboratory results such as leukocytosis or thrombocytosis
which could potentially increase the risk of thrombosis.

The 120 Day Safety Update is consistent with information on the safety profile of peginesatide
submitted in the NDA.

Longer term evaluation of immunogenicity in this patient population, and, generally in patients
with anemia associated with CKD who are undergoing treatment with peginesatide is needed.

Globally, the prevalence of chronic kidney disease (CKD) stage II or lower in children is
reported to be approximately 18.5-58.3 per million children. Disease prevalence is much lower
than that in adults. The author states that a mean incidence of 12.1 cases per year per million in
the age-related population (age range, 8.8-13.9 vears) and a prevalence of 74.7 per million in
this population. The author also states that the frequency of chronic kidney disease increases
with age. Among children, chronic kidney disease is more common in children older than 6
years than in those younger than 6 years.'’ A waiver for the study of peginesatide in pediatric
patients < 12 months of age due to low prevalence of anemia secondary to CKD in this age
group who are on dialysis and not undergoing kidney transplantation should be given. A deferral
Jor studies in pediatric patients (age = 12 months to < 18 years) with CRF on dialysis should
also be given.

8 Postmarketing Experience

Not applicable. Peginesatide is not currently marketed anywhere in the world.

9 Appendices

9.1 Literature Review
Peginesatide administration for the treatment of CRF has been discussed in the literature as a
potentially promising drug.ll In addition, the sponsor has a “Peginesatide Overview” as part of

their website (see: http://www.affymax.com/view.cfin/23/Peginesatide--Overview, last accessed
September 11, 2011).
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9.2 Labeling Recommendations

Labeling recommendations are shown below. Reviewer recommended deletions are shown as
strikethrough and additions are underlined. Further labeling recommendations may be added
later based on the upcoming FDA Regulatory Briefing which is scheduled for January 13, 2012.
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9.3 Advisory Committee Meeting

An Oncology Drug Advisory Committee (ODAC) meeting was held on December 7, 2011. In
the application safety concerns were noted in the non-dialysis population. The safety of
peginesatide appeared to be statistically inferior to darbepoetin using CSE outcomes. Also,
MACE outcomes were numerically worse for peginesatide compared to darbepoetin in the
nondialysis population. The ODAC was asked to discuss the implications that these observed
safety findings in the non-dialysis trials might have in formulating a benefit to risk evaluation in
the dialysis population. The majority of the Committee agreed that the observed safety findings
in the non-dialysis trials have no implications on their formulation of a benefit to risk evaluation
in the dialysis population. Some members indicated that the efficacy and safety profiles in the
dialysis population were established in the two large randomized trials, and there is evidence that
peginesatide offers an advantage in terms of monthly dosing. Other members voiced concern as
to why the safety of peginesatide appears to be inferior to darbepoetin in the non-dialysis
population and question how peginesatide, if approved, can be restricted in a way that prevents
the use of this drug product in patients not on dialysis. The Committee was asked to vote on the
following question:

e [s there a favorable benefit to risk evaluation for peginesatide for use in patients with
anemia associated with chronic renal failure who are on dialysis? Yes, No, or Abstain.

There were 15 Yes votes and 1 No vote with 1 abstention.

The majority of the committee agreed that the benefit: risk evaluation is favorable for
peginesatide for use in patients with anemia associated with chronic renal failure who are on
dialysis. The members who voted “Yes” noted that the trials in the dialysis population were
consistent in both efficacy and safety. Those who voted “No” or “Abstained” were concerned
with the trial design as the studies conducted were unblinded and the inclusion criteria was too
narrow to detect a safety signal. Some members noted their concerns for the potential misuse of
peginesatide in non-dialysis patients because of the favorable benefit: risk profile in dialysis
patients.

9.4 Regulatory Briefing

A Regulatory Briefing was held on January 13, 2012. The safety and efficacy of peginesatide
was discussed. The committee agreed that the benefit: risk evaluation is favorable for
peginesatide for use in patients with anemia associated with chronic renal failure who are on
dialysis. However, the committee stated that the safety of peginesatide in the not on dialysis
group was of concern.
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9.5 List of Abbreviations

Abbreviation or Term  Definition/Explanation

AE adverse event

AIT alanine transaminase

ANOVA analysis of variance

AST aspartate amnoTansaninase

BUN blood urea mitrogen

CAD corTonary artery disease

CBC complete blood count

CTR US Code of Federal Fegulations

CHF congestive heart failure

CHOIE Comection of Hemoglobin and Outcomes in Fenal Insufficiency (trial)

C1 confidence interval

CMH Cochran-Mantel-Haenszel

CEEATE Cardiovascular Fisk Beduction by Early Anemia Treatment with Epoetin Beta
(trial)

CEF chronic renal failurs

CRO contract research organization

CSE composite safety endpomt

CVD cerebrovascular disease

dLL Deciliter

DMC Diata Momitoning Comnuttes

DVT deep vein thrombosis

eCEF electronic case report form

EDC electronic data capture

EPO endogencus erythropolietin

EEC Event Peview Committes

ELISA enzyme-lnked mmunosorbent assay

ESA Erythropolesis stimulating agent

EU Euwropean Union

FDA Food and Drug Admimstration

GCP Good Climeal Practice

GGT gammna-glutamyl transferase
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GLP Good Laboratory Practice

Het hematocnt

HF heart failure

Hgb Hemoglobin

HLA human leukecyte antigen

HR hazard ratio

hsCEP high-sensitivity C-reactive protein

ICH Internaticnal Conference on Harmomsation
IEC Independent Ethics Committes

IRB mstitutional review board

v nfravensus(ly)

IVES Inferactive volce Tespolse system

EDOQI Kidney Disease Outcomes Quality Inifiative
EvWV urea clezrance volume

LDH lactate debrydrogenase

1s least square

LTSE long term safety and efficacy

Luc large unstained cell

MCH mean corpuscilar hemoglobin

MCHC mean corpuscular hemeglobin concentration
MCV mean corpuseular velume

MedDEA Medical Dictionary for Regulatory Activities
MI Myocardial infarction

NCI-CTCAE Mational Cancer Institute Commen Tenuinglogy Criteria for Adverse Events
NYHA New York Heart Association

PD phamacedynamie(s)

PE pulmenary embolism

PEY patient exposure years

PEY patient follow up vears

PE phammacckinetic(s)

PRCA pure rad cell aplasia

PT preferred term
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PVD peripheral vascular disease

QI2W every 12 weeks

Q2w every 2 weeks

Q24W every 24 weeks

Q4w every 4 weeks

RBC red bleed eell

EEE relative response ratic

SAE serious adverse event

sSC Subcutaneonsily)

sD standard deviation

SMOQ standardized MedDPRA guery

s50C system organ class

TEAE Treatment-emergent adverse event

TESAE Treatment-emergent serious adverse event

TIA transient 1schemic attack

Tdr Torsade de Pointes

TSAT transferrin saturation

USE/NF United States Pharmacopoeia — National Formulary

WHO-DEL World Health Organization (WHO)-Drug Reference List (i.e., WHO Drug
Dictionary)
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NDA Number: 202799

Drug Name: Peginesatide

CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

Applicant: Affymax

injection

On initial overview of the NDA application for filing:

NDA Type: Standard

Stamp Date: May 27, 2011

Content Parameter

| Yes | No | NA |

Comment

FO

RMAT/ORGANIZATION/LEGIBILITY

1.

Identify the general format that has been used for this
application, e.g. electronic CTD.

X

Electronic

2.

On its face, is the clinical section organized in a manner to
allow substantive review to begin?

Is the clinical section indexed (using a table of contents)
and paginated in a manner to allow substantive review to
begin?

For an electronic submission, is it possible to navigate the
application in order to allow a substantive review to begin
(e.g., are the bookmarks adequate)?

Are all documents submitted in English or are English
translations provided when necessary?

Is the clinical section legible so that substantive review can
begin?

BELING

Has the applicant submitted the design of the development
package and draft labeling in electronic format consistent
with current regulation, divisional, and Center policies?

MMARIES

®

Has the applicant submitted all the required discipline
summaries (i.€., Module 2 summaries)?

Has the applicant submitted the integrated summary of
safety (ISS)?

See section 2.7.4
Summary of Clinical
Safety

10.

Has the applicant submitted the integrated summary of
efficacy (ISE)?

See section 2.7.3
Summary of Clinical
Efficacy

11.

Has the applicant submitted a benefit-risk analysis for the
product?

See section 2.5.6 Risks
and Benefits
Conclusions

12.

Indicate if the Application is a 505(b)(1) or a 505(b)(2). If
Application is a 505(b)(2) and if appropriate, what is the
reference drug?

505(b)(1)

DOSE

13.

If needed, has the applicant made an appropriate attempt to
determine the correct dosage and schedule for this product
(i.e., appropriately designed dose-ranging studies)?
Study Number: AFX01-03

Study Title: A Phase 2, Open Label, Multi-center,
Sequential Dose Finding Study of the Safety,
Pharmacodynamics and Pharmacokinetics of AF37702
Injection (Hematide) Administered Intravenously for the
Maintenance Treatment of Anemia in Chronic
Hemodialysis Patients

Sample Size: 165 Arms: 11 treatment cohorts

Dosing also supported
in pivotal studies
Phase 3studies
AFXO01-12, AFX01-14
and Phase 2 AFXO01-
15.
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Content Parameter Yes | No | NA Comment
Location in submission: 5.3.4.2
Study Number: AFX01-07
Study Title: A Phase 2, Open Label, Multi-center, Dose
Finding Study of the Safety, Pharmacodynamics, and
Pharmacokinetics of AF37702 Injection (Hematide) for the
Maintenance Treatment of Anemia in Hemodialysis
Patients Previously Treated with Epoetin
Sample Size: 91 Arms: 5
Location in submission: 5.3.4.2
EFFICACY
14.| Do there appear to be the requisite number of adequate and | x Patients in AFX01-12
well-controlled studies in the application? and AFXO01-14 had
chronic renal failure
Pivotal Study #1 AFX01-12 were on dialysis and
Indication: Treatment of were previously
Anemia in Patients with Chronic Renal Failure. treated with ESA.
This study was a phase 3, randomized, active control, open
label, multi-center study comparing peginesatide to epoetin Additional support
in patients with chronic kidney disease on dialysis to provided by Phase 2
maintain a target hemoglobin level between > 10-<12g/dL. AFXO01-15 (see also
In this study 524 patients were treated with peginesatide response for question
and 268 were treated with epoetin. 17).
Pivotal Study #2 AFX01-14
Indication: Treatment of
Anemia in Patients with Chronic Renal Failure.
This study was a phase 3, randomized, active control, open
label, multi-center study comparing peginesatide to epoetin
in patients with chronic kidney disease on dialysis to
maintain a target hemoglobin level between > 10-<12g/dL.
In this study 542 patients were treated with peginesatide
and 273 were treated with epoetin.
15.| Do all pivotal efficacy studies appear to be adequate and X No SPA.
well-controlled within current divisional policies (or to the
extent agreed to previously with the applicant by the
Division) for approvability of this product based on
proposed draft labeling?
16.| Do the endpoints in the pivotal studies conform to previous | x
Agency commitments/agreements? Indicate if there were
not previous Agency agreements regarding
primary/secondary endpoints.
17.| Has the application submitted a rationale for assuming the X AFX01-15 was
applicability of foreign data to U.S. population/practice of conducted in Russia
medicine in the submission? comparing AF37702
compared to EPO for
anemia in dialysis
patients not on ESA
treatment. The study
is applicable due to
lack of ESA naive
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Content Parameter Yes | No | NA Comment
dialysis patients in
USA and EU since
dialysis and ESA
initiated concurrently
in USA and EU as per
practice of medicine.
SAFETY
18.| Has the applicant presented the safety data in a manner X
consistent with Center guidelines and/or in a manner
previously requested by the Division?
19.| Has the applicant submitted adequate information to assess | X See section 5.3.4.1
the arythmogenic potential of the product (e.g., QT interval study report for study
studies, if needed)? AFX01 101 (QT
study in healthy
adults)
20.| Has the applicant presented a safety assessment based on all | x Information put into
current worldwide knowledge regarding this product? context of TREAT and
CHOIR studies and
KDOQI
recommendations.
21.| For chronically administered drugs, have an adequate 1519 total Phase 2 and
number of patients (based on ICH guidelines for exposure') 3 dialysis patients
been exposed at the dose (or dose range) believed to be received at least 1
efficacious? dose of AF37702.
1066 patients in Phase
3 studies received
AF37702 for average
patient exposure years
per patient of 1.16 and
average patient
follow-up years per
patient of 1.24.
22.| For drugs not chronically administered (intermittent or X
short course), have the requisite number of patients been
exposed as requested by the Division?
23.| Has the applicant submitted the coding dictionary” used for | x
mapping investigator verbatim terms to preferred terms?
24.| Has the applicant adequately evaluated the safety issues that | x Peginesatide
are known to occur with the drugs in the class to which the potentially increases
new drug belongs? the risk of adverse
events including:
death, myocardial
infarction, stroke,
thrombosis, congestive
heart failure, unstable

! For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose
range believed to be efficacious.
? The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions
(verbatim -> preferred and preferred -> verbatim).
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provided documentation for a waiver and/or deferral?

Content Parameter Yes | No | NA Comment
angina and arrhythmia.
25.| Have narrative summaries been submitted for all deaths and X The sponsor should
adverse dropouts (and serious adverse events if requested supply a narrative
by the Division)? summary for each
patient that had a
composite safety
endpoint event, serious
adverse event or
dropped out.
OTHER STUDIES
26.| Has the applicant submitted all special studies/data X None requested.
requested by the Division during pre-submission
discussions?
27.| For Rx-to-OTC switch and direct-to-OTC applications, are X
the necessary consumer behavioral studies included (e.g.,
label comprehension, self selection and/or actual use)?
PEDIATRIC USE
28.| Has the applicant submitted the pediatric assessment, or X Waiver requested for

study in pediatric
patients < 12months of
age due to low
prevalence in this age
group of anemia
secondary to CKD
who are on dialysis
and not undergoing
kidney transplantation
and significant blood
volume constraints in
this age group with
this condition, i.e.,
anemia with CKD.

Deferral is requested
for studies in pediatric
patients (age <18) with
CRF on dialysis. A
proposed pediatric
plan was submitted on
October 21, 2010.
Study 1: Phase 2 open-
label study to evaluate
the safety, efficacy,
and pharmacokinetics
of AF37702 Injection
for maintenance
treatment of anemia in
pediatric subjects with
chronic kidney disease
(CKD) on
hemodialysis and
already receiving ESA
therapy. Proposed
report submission

File name: 5_Clinical Filing Checklist for NDA BLA or Supplement 010908

Reference ID: 2979155

4




CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

Content Parameter Yes | No | NA Comment

2016.

Study 2: Phase 2 open-
label follow-up study
to evaluate the safety,
tolerability and
efficacy of AF37702
Injection for the
maintenance treatment
of anemia in pediatric
subjects with CKD on
hemodialysis.
Proposed report
submission 2017.
Study 3: Phase 3
randomized, active-
controlled, open-label,
multicenter study to
evaluate the efficacy
and safety of AF37702
Injection for the
maintenance treatment
of anemia in pediatric
subjects with CKD on
dialysis. Proposed
report submission
2025.

Study 4: Phase 3 open-
label follow-up
extension study to
evaluate the safety,
tolerability and
efficacy of AF37702
Injection for the
maintenance treatment
of anemia in pediatric
subjects with CKD on
dialysis. Proposed
report submission

2026.

ABUSE LIABILITY

29.| If relevant, has the applicant submitted information to X
assess the abuse liability of the product?

FOREIGN STUDIES

30.| Has the applicant submitted a rationale for assuming the X See comment for
applicability of foreign data in the submission to the U.S. question 17.
population?

DATASETS

31.| Has the applicant submitted datasets in a format to allow X Also see Statistics.
reasonable review of the patient data?

32.| Has the applicant submitted datasets in the format agreed to | x Also see Statistics.
previously by the Division?

33.| Are all datasets for pivotal efficacy studies available and X Also see Statistics.
complete for all indications requested?

34.| Are all datasets to support the critical safety analyses X Also see Statistics.
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Content Parameter Yes [ No | NA Comment
available and complete?
35.] For the major derived or composite endpoints, are all of the | x Also see Statistics.
raw data needed to derive these endpoints included?
CASE REPORT FORMS

36.| Has the applicant submitted all required Case Report Forms | x
in a legible format (deaths, serious adverse events, and
adverse dropouts)?

37.| Has the applicant submitted all additional Case Report X
Forms (beyond deaths, serious adverse events, and adverse
drop-outs) as previously requested by the Division?

FINANCIAL DISCLOSURE
38.| Has the applicant submitted the required Financial X ®©
Disclosure information? studies AFX01-13 8
subjects) and AFX01-
14 ®) ©6)
received payments =
$41.000: B
OO (rudy

AFXO01-14 (g
subjects) received
payments = $54,000

GOOD CLINICAL PRACTICE

39.| Is there a statement of Good Clinical Practice; that all X
clinical studies were conducted under the supervision of an
IRB and with adequate informed consent procedures?

IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? _ Yes

If the Application is not fileable from the clinical perspective, state the reasons and provide
comments to be sent to the Applicant.

Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter.

The sponsor should supply a narrative summary for each patient that had a composite safety endpoint event
for studies AFX01-12, AFX01-14.

Results of studies AFX01-11 and AFX01-13 in non-dialysis CRF patients suggest that safety of
peginesatide relative to darbepoetin may be worse. Any implication these findings might have
for the hemodialysis population will be a review issue.

July 22, 2011

Andrew Dmytrijuk, M.D. Date
Reviewing Medical Officer
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Kathy Robie-Suh, M.D.,Ph.D. July 22,2011
Clinical Team Leader
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