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5.3.7.10 Outcome of Safety Assessments

Eighteen percent of subjects in the darbepoetin alfa group and 16% of subjects in the placebo

group died during the study treatment period or within 30 days after the last dose of
investigational product. Two deaths in the darbepoetin alfa group (pulmonary embolism and
ischemic stroke) were considered to have a reasonable possibility of being treatment related by
the investigator.

Almost all subjects had at least 1 adverse event during the study (96% darbepoetin alfa, 98%
placebo). The subject incidence of treatment-related adverse events was 5% in each group.
Serious adverse events were reported for 46% of subjects in the darbepoetin alfa group and 41 %
of subjects in the placebo group; the most frequently reported serious adverse events were
attributed to the underlying malignancy. The most frequently reported treatment related serious
adverse event was pulmonar embolism (1 % darbepoetin alfa, 0% placebo). A similar
percentage of subjects discontinued the study because of adverse events (4% darbepoetin alfa,
3% placebo).

Cardiovascular and thromboembolic events occured at higher rate in the
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darbepoetin alfa group (22%) compared to the placebo group (15%), primarily due to
embolism/thromboses (9% darbepoetin alfa, 5% placebo). During the study treatment period,
deaths reported by the investigator as resulting from cardiovascular/thromboembolic events did
not differ between treatment groups (4% darbepoetin alfa, 3% placebo).

5.3.7.11 Discussion of Findings/Conclusions

Amgen's Conclusions:
Superiority of darbepoetin alfa versus placebo was not demonstrated for overall survival, with no
difference observed between the treatment groups 

In this phase 3 study, darbepoetin alfa administered as a fixed dose of 300 ¡.g QW for 4 weeks
followed by 300 ¡.g Q3W significantly lessened reductions in hemoglobin concentrations relative
to placebo in subjects with previously untreated extensive-stage SCLC receiving cytotoxic
chemotherapy.

Thromboembolic events occurred at a moderately higher rate in subjects receiving darbepoetin
alfa than in those receiving placebo, consistent with the known safety profie of darbepoetin alfa
in chemotherapy induced anemia.

Reviewer's comments:
Study 200010145 was conducted to evaluate whether increasing or maintaining hemoglobin
concentrations with darbepoetin alfa, when administered with platinum-containing
chemotherapy in subjects with previously untreated extensive-stage SCLC, increases survivaL.

The patient population was homogenous in disease characteristics (extensive stage ofSCLC) and
in concomitant chemotherapy regimen (platinum-containing chemotherapy). Due to the
aggressiveness in disease nature ofSCLC and the relatively uniform platinum-containing
chemotherapy used for extensive stage of SCLC, there are limitations to generalizing the
observed effcacy and safety results from study 20010145 to patients with tumors other than
SCLC

The tested dosing regimen, Aranesp 300 ug Q3 W for 4 weeks followed by 300ug Q3w, in study
20010145 is not the approved dosage regimen of Aranesp, 2.25 ug/kg, SC, QWor 500 ug Q3W

About half of the subjects enrolled in the Aranesp (50%) and the placebo (48%) arms in study
20010145 did not complete the study, limiting any conclusion or interpretation inferredfrom the
study results.
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Though the endpoint of regulatory interest, i.e., the proportion of subjects who received RBC
transfusions, was not the primary endpoint of the study 20010145, the effcacy outcome
demonstrated the effcacy of Aranesp in reducing the proportion of subjects receiving RBC
transfusions in patients with small cell lung lungs on chemotherapy, implying that a diferent

Aranesp dose regimen, 300 ug Q3W for 4 weeks followed by 300 ug Q3W, from the currently
approved dosing regimen, 2.25 ug/kg QW, or 500ug Q3W may be considered effective and the
dosing regimen of Aranesp may be not critical/stringent in reducing RBC transfusions in the
oncology indication.

The study results of 200 10145 did not meet the pre-specifed co-primary endpoint to demonstrate

No diference was observed on HRQoL outcomes between the Aranesp and the placebo groups.

In summary, the results of study 20010145 are of limited value to address the pertinent PAS
supplement issues on hemoglobin initiation level (FDA Item 3), maximum hemoglobin level
(FDA Item 4), and discontinuation of ESA therapy post-chemotherapy (FDA Item 5).

5.3.8 Study 20010103

5.3.8.1 Study Title, Phase, and Purpose

Title: A Multicenter, Randomized, Double-blind, Placebo-controlled Study of
Darbepoetin Alfa for the Treatment of Anemia of Cancer.

Study Phase: 3

Study Objectives:
The primar objective of study 20010 I 03 was to evaluate the efficacy of darbepoetin alfa given
at 6.75 Ilg/kg every 4 weeks (Q4W) versus placebo in reducing the occurence of red blood cell
(RBC) transfusions in anemic subjects with active malignancies who were not receiving
chemotherapy or radiotherapy. Additional objectives included evaluation of hemoglobin (HGB)
variables and the safety profile of darbepoetin alfa.

5.3.8.2 Study Design
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Study 20010 i 03 was a phase 3, multicenter, randomized, double-blind, placebo-controlled study
of darbepoetinalfa in anemic subjects with active nonmyeloid malignancies who had not
received within 4 weeks, or were not planning to receive, chemotherapy or radiotherapy.
Subjects were randomized in a 1: 1 ratio to receive darbepoetin alfa or placebo.
Randomization was stratified on 5 factors: geographic region, screening HGB, recent RBC
transfusion, ECOG score, and tumor type/treatment category. Upon achieving a predefined
number of transfusion events, the randomization weighting was changed to 9:1 (darbepoetin alfa
vs. placebo) until there was a total of 500 subjects randomized to darbepoetin alfa.

After treatment on this study, subjects were eligible to proceed into a separate but similar
treatment protocol for an additional 16 weeks on their originally assigned blinded study design
(study 20020149).

Study Period: 15 April 2004 through 07 November 2006 (data cutoff)

5.3.8.3 Inclusion/Exclusion Criteria, Study Procedures, and Timelines

Inclusion:
. Subjects of legal age to give consent

. with myeloid malignancy

· hemoglobin concentration :s 11.0 g/dL
· an ECOG status of 0 to 2
· life expectancy of 2: 4 months
· adequate serum folate, vitamin B12levels and adequate liver and renal functions

Exclusion:
· Subjects received or planned to receive cytotoxic chemotherapy or myelosuppressive

radiotherapy (i.e., pelvic/spinal irradiation) during the study or within 4 weeks before
randomization previous radiotherapy

· in complete remission as determined by the investigator
· chronic myeloid or acute leukemia, Burkitts' s or lymphoblastic lymphoma
· other diagnoses not related to cancer which cause anemia

· documented history of pure red cell aplasia
· known history of seizure disorder, inflammatory or cardiac disorders,uncontrolled

hypertension
· any RBC transfusion within 2 weeks of randomization
· recombinant human erythropoietin or darbepoetin alfa within 4 weeks of randomization.

brain metastases that were symptomatic or treated with steroids
· other known primary malignancies within the past 5 years (except basal cell

carcinoma, squamous cell carcinoma in situ, cervical carcinoma, or surgically cured
malignancies)

· cardiac diseases, iron deficiency, or known primar hematologic disorders that could
cause anemia
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Study procedures:

Patients were evaluated during treatment, at the end-of-treatment visit (week 17), an end-of-
study visit (week 19) and an additional 2 years of follow up for survival status.
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A flowchart of study procedures and assessments is copied below from the study protocol.
Appendix A. Scheule of Assessments

SCREEN" TREATMENT EOT Eoo' LTFU
W W W W W W W W W W
1 b 3 5 7 9 11 13 15 17 19

Informed Consent d X

Medical History/Current
XTreatment

Disease assessment X X

Survival n X

Physical Exam e X X

Vital Signs r X X X X X X X X X X X

ECOG Performance
X X XStatus

Adverse Events and ~

Hospitalization ~

Concomitant
Meclcatíon
Transfusions X

PRO Assessments 9 X X X

Planned Investigational
X X X X

Product Admínistrationh

seum Pregnancy Test X

Antibody Sample
X X XCollection

EPO Concentrtion 9 X

CSC' X X X X X X X X X X X

ChemistrJ X X X

Iron Status k X X X X X X

Folate and Vitamin ~2 X

STfR' X X

Proinflammatory
X X X

Cytokínes m

(a) scr&ing will occr;S 14 days of randomisaton, hoeve if SCfeeng hemolon is moe th 7 days .
prtol1satn, ai addinal hemogob cotraton is reore wiin 7 das pror toransa

(b) ,,-e 1 = baeline, proceures and assessmer ",il oc on stdy day 1 before administran of
if1tigational produc

(c) th end ofstdy is sdeduled to OCr at week 19. or 6 W€s pot last doe fo subject who terminate
il1gational produå pror to W€ 13

(d) sí!J infed consent must be obained before any study spific procedure
(e) incuding body weight and he!t at saeening. Althe EOT visi the subjecs wegh viii be reassessed for

aiq€c wh complete all visis
~ incuding blood pressure

(g) befce any ot€f assessmen ar perfonn9d on the same day

(h) il1gational product will be admiiistEd Oll wery 4 we
0) o:plet blood count (eBC) will cxis of het hgb, platet count, and WBC wih differial

6l chistry will consis of creatinine. bilirubin. LDI- ALT. AST

(I) iron sttus "ill consis of sem iron, TISC, ferrn and T Slt and are required at we 1. 5. 9. 13 and EOT visit

0) souble trnsfeirn re (sTm levls) wil be OOL€C at baseline ('trk 1) and we 3 at selectd ceis

(m) sem çytkine levls (IL-1 and TNF..) y,;ii be collec9d at baseine (v'gek 1), weo 5 and EOT viit at s9lec9doeer
(n) ailVval stats wil be assese av 6 months for a miiimum of 2 years aft th end of study visit

Study Endpoints
Primary Efficacy Endpoint: total occurrence ofRBC transfusions from week 5 to week 17.
Secondary Efficacy Endpoints: incidence of first RBC transfusion from week 5 to week 17, and
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change in HGB between baseline and the end of treatment period (EOTP).
Supportive Endpoints:

. HGB response (~ 2 g/dL increase in HGB from baseline) between study day 1 and EOTP in
the absence of RBC transfusions in the preceding 28 days

. HGB correction (HGB ~ 12 g/dL) between study day 1 and EOTP in the absence ofRBC
transfusions in the preceding 28 days

. hematopoietic response (increase in HGB ~ 2 g/dL from baseline or achieving HGB 2: 12

g/dL) between study day 1 and EOTP in the absence ofRBC transfusions in the preceding 28
days

. change in HRQoL measures between baseline and week 17 (including FACT-Fatigue

subscale, FACT-General subscales, EQ-5D thermometer, BSI anxiety scale, BSI depression
scale, number of caregiver hours)

Safety Endpoints:
. all adverse events, serious adverse events, surival, and incidence of neutralizing antibodies

to darbepoetin alfa

Statistical Analysis Plan
Approximately 1000 subjects (500 per treatment group) were planed for this study, assuming an
underlying transfusion rate of 20%, a treatment-related reduction of 40%,90% power to detect a
difference, and a significance level of 5% (2-sided). This would require approximately 145
subjects to receive at least 1 transfusion.

Analysis of the primary endpoint, total occurence of RBC transfusions between weeks 5 and 17,
was performed on the primar transfusion analysis set which consisted of subjects who received
at least 1 dose of investigational product, were randomized during the period of 1 : 1
randomization, and completed at least 4 weeks of the study. A proportional hazards model was
constructed to estimate the hazard ratio (HR) between darbepoetin alfa and placebo (darbepoetin
alfa/placebo) in the occurrence ofRBC transfusions. This analysis was stratified by the following
variables: screening HGB concentration (~10 g/dL or 2: 10 g/dL); geographic region (Europe vs.
Rest of World); recent RBC transfusion (yes vs. no); tumor-type treatment categories (chronic
lymphocytic leukemia or low grade lymphoma vs. receiving hormonal or antibody vs. all other
eligible subjects); and ECOG score (0-1 vs. 2).

Analysis of the secondary endpoint incidence of first transfusion between weeks 5 and 17 used
the stratified Cochran-Mantel-Haenszel test on the primar transfusion analysis set. The
distribution for the time to event was estimated by Kaplan-Meier curves with supporting
sumar statistics. The secondary endpoint of change in HGB from baseline to end-of-treatment
was assessed by calculating a point estimate and 95% confidence interval (CI). Pre-specified
sensitivity analyses were performed on the incidence of transfusions that included subjects with
HGB :s 8.0 g/dL (the protocol trigger for a transfusion) as transfused regardless of whether they

were transfused.
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Standard tabulations were constructed for adverse events, listing preferred terms grouped by
MedDRA system organ class. Summar statistics were generated for laboratory analyses, as well
as demographics, baseline characteristics, study drug exposure, and other variables.

5.3.8.4 Treatment and ancilary management
Subjects received darbepoetin alfa at a dose of 6.75 ¡.g/kg or placebo SC Q4W, i.e., at weeks 1,
5,9, and 13, for up to 16 weeks. Treatment was designed to maintain HGB at :S12 g/dL; the dose
of investigational product was withheld or reduced accordingly based on HGB monitoring
throughout the study.

Treatment duration: 16 weeks

5.3.8.5 Study Sites including enrollment

This study was conducted at 144 sites across multiple regions including Western Europe, North
America, Australia, and Central and Eastern Europe. A total of 1473 subjects were screened for
the study, of whom 989 were randomized at 144 sites and 985 received study drug.

5.3.8.6 Study populations

The full analysis set (F AS) consists of all randomized subjects who receive at least one dose of
investigational product. This analysis set contains both subjects enrolled in the 1: 1 randomization
and the 9:1 randomization period.

The efficacy analysis set (EAS) consists of subjects in the F AS that were randomized during
the period of 1:1 randomization.

For the occurrence of a red blood cell transfusion from week 5 (study day 29) to the end of week
17 (study day 119), the primary statistical analysis were conducted on subjects in the efficacy
analysis set (EAS) who completed at least 4 weeks of study (i.e., date of study withdrawal on or
after study day 29).

The hemoglobin analysis set consists of all subjects in the EAS with baseline and at least one
post baseline hemoglobin concentration.

The safety analysis set consists of all subjects who received at least one dose of
investigational product.

The Health-Related Quality of Life (HRQoL) analysis set consists of a subset of the EAS where
subjects have a valid baseline and at least one valid post-baseline FACT-Fatigue subscale score.

5.3.8.7 Patient Disposition

Of985 subjects who received study drug, nearly half ofthe subjects in both treatment groups
prematurely discontinued the study; 253 (49%) in the Aranesp arm and 219 (46%) in the placebo
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arm (Table 5.3.8.7.1). The most common reasons for premature study discontinuation were
death, consent withdrawn, and disease progression (Table 5.3.8.7.2). There were more patients
who discontinued study due to death in the Aranesp arm (116/515, 22%) than in the placebo arm
(83/470, 17%). Similar numbers of subjects in both ars discontinued study due to reasons other

than death. Median time on study was similar in both ars: 17.9 weeks for the darbepoetin alfa
group and 18.0 weeks for the placebo group.

Table 5.3.8.7.1 Subject Disposition for Study 20010103 (copied from Amgen's
submission)

Table 8-1. SUbjec Dispsiton

(All Scroo Subjec)

nl%l

Darbepoetin alf

6.75IJkgQ4W

nl%l

TotlPlacebo

nl%1

Subjeci screned 147.

S1i Compleion Accouning

Sutiec who compleed study

Subiec1s who discontinud stdv

472 517

2 (0.4) . 2 (0.4)

470(00.6) 515 (00.6)

303 (&4.2) 320(&1.9)
1&7 (35.4) 195(37.7)

253 (53.6) 2&4 (51.1)

219146.41 253148.9'

989Subjeci mndomize

Invesigational Drug Acainting
Subjec .,/ho never reeive investgstonal drug
Subject who reeived investgstonal drug

Subjec who complete investati:nal drug
Subjects who disontinued invgational dri

4 (0.4)
985(99.6)
623(63.0)
362(.'.6)

517 (52.3)

472147.71
Page 1 of1

Ne: PeagS tiec co aibj randornlzed
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Table 5.3.8.7.2 Subject Discontinuations from Study 20010103 (copied from Amgen's
submission)

Table MO. SUjG Disontinualion from Stuy

(All Randmized SUbjecs)
Darbepoetin alfa

Placeoo 6.75 ¡.g.ik Q4W Tetal

n (') ni%) n(%)

Subject randomized 472 517 989

Subject wro completd stdy 253 (53.6) 264 (51.1) 517 (52.3)
Subject "no discontinued sty 219 (46.4) 253 (48.9) 472 (47.7)

Ineligibility Detennined 9 (1.9) 5 (1.0) 14 (1.4)

Protocol Devation 2 (0.4) 0(0.0) 2 (0.2)

Noncompliance 6 (1.3) 2 (0.4) B(O.B)

Adverse Event 10 (2.1) 14 (2.7) 24 (2.4)
Consnt Withdran 51 (10.8) 4B (9..3) 99(10.0)
Disease Progession While on Study 39 (8..3) 48 (9..3) 87 (B.8)

AdministBtve Decisioo 1 (0.2) 3 (0.6) 4 (0.4)

Lost to Follow-up 5 (1.1) 7 (1.4) 12 (1.2)

DeB 83 (17.6) 116 (22.4) 199 (20.1)
Protocol-specifc Critia 11 (2..3) 10(1.9) 21 (2.1)
Other 2 fOAl 010.0l 210.21

Page 1 of 1
Not: Petageo baSE on gU~ac ranOOzed.

Prr;r¡m: 1S'.A05p1i:e05p2001 01 03Jri)'3~k'start~rogrmM¡ibfe'L rmp.sil.5
OL':p:i1: r14_OO1_ DD2jXJ2_i1:lP_S!lJLaJJJl (D¡¡!e Genter1: OOUAR07:HJ:48:15j Soim Data: ~_a.,;p, ~_nO!inll~:l700¡¡r

5.3.8.8 Demographics, underlying disease and drug treatment
A total of 1473 subjects were screened for the study, of whom 989 were randomized at 144 sites
and 985 received study drug. Most subjects were white and there were slightly more men than
women; median age was 65.0 years (range: 18, 89) (Table 5.3.8.8.1). The most common
malignancies were non-small cell lung, breast, prostate, colorectal, myeloma, and kidney cancers
(Table 5.3.8.8.2). In general, patient demographics and baseline tumor types and disease
characteristics (Table 5.3.8.8.3) were similar between the Aranesp and the placebo arms.
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Table 5.3.8.8.1 Demographics from Study 20010103 (copied from Amgen's submission)
Tabe-8-4. SUjêl OÐraphics

(Full Analysis S4l)
Darpoelin slf

Pla:ebo 6.751Jglkg Q4W Tolal
IN=470l iN=5151 IN=9851

Sex- n (%)

Male 220 (4b.B) 285(55.3) 505 (51.3)
Female 250 (53.2) 230 (44.7) 480 (48.7)

Ra:e - n r;)
Whit 44 (94.5) 493(95.7) 937 (95.1)

Black 21 (4.5) 18 (3.5) 39(4.0)
Hispaic 2 (0.4) 3 (0.6) 5 (0.5)

Asan 3 (O.b) 1 (0.2) 4 (0.4)

Age-~s
n 470 515 9ß5
Mean 64.3 54.0 64.1

SO 11. 11.B 11.6
SE 0.5 0.6 0.4
Median 66.0 ß5.0 65.0
01.03 57.0. 73.0 56.0.73.0 56.0.73.0
Min. Max 28, BB lB. B9 18.8'

Age Group. n (%)

.ç65~ars 213 (45.3) 247 (48.0) 460 (46.7)
;: 65 to .ç 75 years 162 (34.) 153 (31.7) 325 (33.0)

;. 75 V&S 95120.2\ 105 (20.4\ 200/20.31
Page 1 ofl

Pr J:ta!h~~2010103¡¡~~sogrami'l¡lile&Ci1emi.sa:s
oarpJJ t14_00301_00f_áEOQft11 (D ~DE: DØ!i07.'1D:41:30¡ Soim Data:
iUieyva.:a:s7bit
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Table 5.3.8.8.2 Baseline Tumor Types from Study 20010103 (copied from Amgen's submission)
Table 8-5. Primary Tumor Types

(Full Analysis set)
Darbpoetin alta

Placebo 6.75 ¡igfkg Q4W Total
n rn) n-I%\ n t%l

Number of Subject 470 515 9B5

Solid Tumcr Type
Non-small cell lung ß. (17.7) 97 (lB.8) 1 BO (18.3)

Breast G2 (13.2) 66 (12.8) 12B (13.0)
Prosta 49 f10.4) 54 ~10.5) 103 (10.5)
large intestine 29 (6.2) 45 (8.7) 74 (7.5)
Kidney 2B (6.0) 22 (4.3) 50 (5.1)
Cervix 21 (4.5) 1\l (3.7) 40 (4.1)
Ovarian 22 (4.7) 17 (3.3) 39 (4.0)
Stomach lB (3.B) llJ (3.7) 37 (3.8)
Other solid 1Umor 17 (3.6) 14 (2.7) 31 (3.1)
Small ceil lung 10 (2.1) 15 (2.9) 25 (2.5)
Head & neck (5quamous cell carcinoma) 12 (2.6) 11 (2.1) 23 (2.3)
Pancreas 13 (2.B) 10 (1.9) 23 (2.3)
Soft tisue sarcma \l (1.9) 10 (1.9) 19 (Ml) 

Bladder 10 (2.1) B (1.6) lB (1.8)
Melanoma 4(0.9) 10 (1.9) 14 (1.4)
Endometral 5 (1.1) 4 (0.8) 9(0.9)
Ute 4 (0.9) 4 (O.B) &(0.8)
Oral 3(0.6) 4 (O.B) 7 (0.7)

Esophagus 2 (OA) 4 (0.8) 6(0.6)
Carcinoma of unknowii primary 2 (OA) 3 (0.6) 5 (0.5)

Testicular 1 (0.2) 2 (0.4) 3 (0.3)

Uret 0(0) 1 (0.2) 1 (0.1)

Hematological Tumor Type 

Multiple myelcma 38 (B.l) 33 (6.4) 71 (7.2)
Non-Hodgkin's lyphoma 15 (3.2) 21 (4.1) 36 (3.7)
Chronic lyphocytic leukemia (eii) 10 (2.1) 10 (1.9) 20 (2.0)
Other hematlogical malignancy 2 (OA) 6 (1.2) 8(0.8)
Hodakin's diseae 1 iO.2i 6 iui 7 iO.7\

Page 1 of 1
No: Turo ty as Imllcte on l1e CRf,
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Table 5.3.8.8.3 Baseline Disease characteristics from Study 20010103 (copied from Amgen's
submission)

Table &-6. Baslinii Disse Chacteriic
(Full Analyis S4t)

Darbpoetin alfe
Placebo 6.75 ¡igfkg Q4W Totl
IN=4701 tN=5151 (N=9B5)

Currnt disease stage - n (%)
I 11 (2.3) 10 (1.9) 21 (2.1)
II 42 (B.9) 3B (7.4) BO (8.1)

II 104 (22.1) 115 (22.3) 219 (22.2)
IV 275 (58.5) 311 (60.4) 5BB (59.5)
Oter 21 (4.5) 26 (5.0) 41 (4.B)

Unknow 11 (3.6) 15 (2.9) 32 (3.2)

ECOG pemanæ sttus - n (%)
0 B1 (18.5) 85 (16.5) 172 (17.5)

1 254 (54.0) 200(54.4) 534 (54.2)
2 128 (21.2) 149 (28.9) 211 (2B.l)
3 1 (0.2) o (M) 1 (0.1)

Missing 0(0.0) 1 (0.2) 1 (0.1)

Diease stalU - n (%)
Canpel Response 3(0.6) 3 (0.6) 6(0.6)
Partial Response 34 (1.2) 33 (6.4) 61 (6.8)
Progresi Disease 193 (41.1) 225 (43.1) 41B(42A)
Sæble Disease 217 (46.2) 231 (46.0) 454 (46.1)
Unable to Evaluata 20 (4.3) 16 (3.1) 36 (3.1)
Missing 3 (0.6) 1 (0.2) 4(0.4)

Extent d disa.(only if SCLC) - n r%) 10 15 25

Extensive 1 (70.) 11 (73.3) 18 (720)
Limit 3 (30.0) 4 (26.1) 7 (28.0)

Grade of Iymphoma(cnly if Non-Hodgkin's) -
n(%) 15 21 36

Low 12 (80.0) 13 (61.9) 25(&9.4)
Interdiat 1 (6.1) 6(28.6) 7 (19A)
Hioh 2 (13.3) 219.51 4 (11.1)

Page 1 ofl

Prom: ,I~ooi;e~p2f11n 031¡1'~~..ialisratrfi¡i/l'U11&J¡ar.sa~
oiA t1'COO2_00_00_alSetauruir (Dale Gene!e: OI)\fAR07:11J:44:3tJj Soime Data:r:ß!a,
,_~, '_vtlS.:i~7tJl1t

5.3.8.9 Efficacy Outcomes

The primary endpoint, total occurrences of transfusions between weeks 5 and 17, was not
significantly different between treatment groups, with a HR of 0.85 (95% CI: 0.62, 1.17) for
darbepoetin alfa relative to placebo (p = 0.320).
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In contrast, a pre-specified sensitivity analysis in which non-transfused subjects with HGB :S 8.0
g.ldL were considered to have transfusion "events", yielded a statistically significant result, with
a HR of 0.72 (95% CI: 0.56,0.92; P = 0.008).

Subjects in the Aranesp group had a statistically significant higher incidence of protocol pre-
specified HGB response, HGB correction, and hematopoietic response.

HRQOL outcomes:

No difference was observed in any HRQoL outcome between the Aranesp and the placebo arms.

The proportions of subjects who completed the required questionnaires were similar between
treatment groups. Baseline scores for all of the HRQoL outcomes were also similar between
groups (Median baseline FACT-Fatigue score for the placebo group was 29.6 and 30.0 for the
darbepoetin alfa group.

No marked improvement or worsening was seen between baseline and end-of-treatment in any
HRQoL variable. Mean change from baseline was less than 1 point in either direction in both
treatment groups for FACT Fatigue, FACT-General Physical, FACT-General Emotional, FACT-
General Functional, FACT-General Social/Family, EQ-5D Health State Index, Health State
Index, BSI Aniety, and BSI Depression scales-all except FACT-General Total subscale score,
which decreased by a mean of 0.45 points in the placebo group and by 1.50 points in the
darbepoetin alfa group.

5.3.8.10 Outcome of Safety Assessments

Subjects were to receive 4 total doses of study drug, planned at study weeks 1,5,9, and 13.
Median number of doses delivered for the placebo and darbepoetin alfa groups were 4 and 3,
respectively, although the means were similar between groups (3.2 and 2.9 doses, respectively)
(Table 11-2). Median duration on treatment was longer for the placebo group17.0 weeks versus
13.0 weeks for darbepoetin alfa. '

There were more deaths on study in the darbepoetin alfa group (26.4%) than in the placebo
group (20.0%). In an analysis of all deaths, including those occurring during long-term fol1ow-
up, median survival times were 34.7 weeks and 47.0 weeks, respectively. The majority of deaths
on study were attributed to the subjects' underlying neoplastic disease, but causes of death in this
study were not adjudicated. The HR for death in the darbepoetin alfa group relative to placebo
was 1.29 (95% CI: 1.08, 1.55; P = 0.006).

Subjects in the darbepoetin alfa group experienced higher incidences of fatal adverse events
(26% versus 20%), serious adverse events (41 % versus 34%), and severe, life-threatening or fatal
adverse events (48% versus 41 %) than those in the placebo group.
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Baseline factors that were the most consistent covariates for death included gender, lung cancer,
low screening HGB, European region, low ECOG, stage iv disease, and recent prior transfusion.
Risk of death did not appear to be associated with a HGB ~ 13 g/dL (adjusted HR = 0.55, p-:
0.001) or with a rapid rate ofHGB rise (adjusted HR = 0.82, P = 0.05) in time-varying covariate
analyses.

Similar proportions of subjects in each treatment group experienced at least 1 adverse event
during the study. Fatigue was the only individual adverse event that occured in more than 10%
of subjects, occurrng in 13.2% of subjects receiving placebo and 11.5% of subjects receiving
darbepoetin alfa. No individual event had a between-group difference greater than 5%.

Among pre-specified adverse events of interest, cardiovascular and thromboembolic events
occurred at a higher rate in the darbepoetin alfa group, primarily due to arhythmias and
embolism/thrombosis. However, these adverse events did not appear to be associated with
maximum HGB attained or with rate ofHGB rise, and there were no between-group differences
in deaths attributed to cardiovascular or thromboembolic events.

The majority of serious adverse events were attbuted to neoplastic disease, with a higher
incidence of serious adverse events in the darbepoetin alfa group relative to the placebo group
(28.3% vs. 22.8%, respectively).

5.3.8.11 Discussion of Findings/Conclusions

Amgen's conclusion:
This study did not demonstrate the effectiveness of darbepoetin alfa given at 6)5 llg/kg Q4W in
reducing the total occurences of RBC transfusions in anemic subjects with cancer who were not
receiving chemotherapy or radiotherapy. A secondar transfusion endpoint and hematologic
endpoints did suggest benefit in the darbepoetin alfa group. Safety analyses demonstri:ted a
significantly higher risk of death in the darbepoetin alfa treatment group, indicating a detrimental
effect of darbepoetin alfa use in anemic cancer patients not receiving chemotherapy or
radiotherapy.

Reviewer's comments:
Study 200010103 was conducted to evaluate the effcacy of Aranesp given at 6.75 ¡ig/kg every 4
weeks (Q4Jï versus placebo in reducing the occurrences of red blood cell (RBC) transfusions in
anemic subjects with active malignancies who were not receiving chemotherapy or radiotherapy.

The tested dosing regimen of Aranesp administered at 6.75 ¡ig/kg Q4W is not the approved
Aranesp dosing regimen, and the patient population was not the indicated population.

Nearly half of the enrolled subjects in both Aranesp and placebo arms did not complete the
study, raising questions on the overall study conduct and conclusions and the interpretations
inferred from the study results.
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The results from study 20010103 did not demonstrate the effcacy of Aranesp in reducing RBC
transfusion rates, but demonstrated the detrimental effect of Aranesp on the increased risks for
death and shortened survival, reinforcing the safety concerns of increased mortality of Aranesp
use in the oncology setting, and the ineffectiveness of Aranesp use in reducing RBC transfusions
in patients not receiving chemotherapy. It is this reviewer's opinion that the diferences on the
effcacy of Aranesp in reducing RBC transfusions between patients receiving concomitant
chemotherapy or not are plausible, assuming the role of chemotherapy on the RBC transfusions
patients received during the chemotherapy course. However, the safety signals on the risks of
increased mortality of Aranesp observed in patients not receiving concomitant chemotherapy
should not be diferent from patients receiving concomitant chemotherapy, and should be
extrapolated into the safety concerns in patients receiving Aranesp and concomitant
chemotherapy. Therefore, the safety concerns of increased mortality of Aranesp should be
applicable in all patients receiving Aranesp in the oncology setting, regardless whether patients
are receiving concomitant chemotherapy.

The study protocol did not specif whether Aranesp or other ESAs are permitted during the long
term follow up period. Considering the wide offlabel use of ESAs in oncology community
practice, the survival results from the long term follow-up period may be infuenced by the
potential effect of post-study ESA use which could reduce harmful effects seen in the Aranesp
arm.

It is of interest to note that study 20010103 did not meet the protocol specifed primary endpoint
for RBC transfusion, but met protocol specifed endpoints on hemoglobin variables~ indicating
the effectiveness of Aranesp in increasing the hemoglobin values as consistently observed in
other studies. Therefore, there is discordance between the effect of Aranesp on increasing
hemoglobin values and the effect of Aranesp on reducing RBC transfusions observed in study
20010103, but not in other studies (e.g., 980297, 20000161, 20030232, and 20010145). This
raises a question as to whether RBC transfusion practice in patients not receiving chemotherapy
are less likely to be affected by individual hemoglobin values as compared with RBC transfusion
practice in patients on concomitant chemotherapy. The fact that sensitivity analyses that
included non-transfused subjects with HGB :s 8.0 g./dL as events yielded a statistically
signifcant result for reduction in RBC transfusions in Aranesp treated patients lends supporting
evidence to the reviewer's hypothesis that anemic patients not on chemotherapy are less likely to
receive RBC transfusions as compared to anemic patients on chemotherapy. As a matter of fact,
33 out of 110 patients with RBC transfusion events in the Aranesp arm and 42 out of 144 patients
with RBC transfusion events in the placebo arm had hemoglobin levels less than 8 g/dL but did
not receive RBC transfusions as directed in the protocol transfusion policy. It is not clear
whether inferior medical practice was observed in study 20010103 or if conventionally accepted
RBC transfusion practice with hemoglobin levels less than 8 g/dL and the liberal use of RBC
transfusions with hemoglobin levels greater than 8 g/dL for "anemic associated symptoms" is
not warranted. If the medical practice of not prescribing RBC transfusions in patients with
hemoglobin less than 8 g/dL as observed in study 20010103 is reasonable, it may be s assumed
that compared to patients not on chemotherapy, anemic patients on chemotherapy have higher
tendency to receive RBC transfusions due to a low hemoglobin values or "anemia related"
symptoms which are compounded by the concomitant chemotherapy..
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The negative effect of Aranesp on overall survival from study 20010103 is described in the
current labeling of Aranesp.

Though baseline hemoglobin level (.: 10 g/dL versus ~ 10 g/dL) was included as a stratifcation
factor in study 20010I03, the study was not designed to address the FDA requested items 3 on
the issues of hemoglobin level for the initiation of Aranesp in the indicated population. For the
same reason that patient population in study 20010103 is not the indicated population and the
reasons discussed in previous review sections 5.2.2.2 and 5.2.2.3, the results from study
20010103 are of limited value to address the pertinent PAS issues on maximum hemoglobin level

(FDA items 4), and discontinuation of ESA therapy post-chemotherapy (FDA item 5).

5.3.9 Study 20020149

5.3.9.1 Study Title, Phase, and Purose

Title: A Multicenter, Double-blind, Placebo-controlled Rollover Study to Protocol
20010103 of Darbepoetin Alfa for the Treatment of Anemia of Cancer

Study Phase: 3

Study Objectives:
Study 20020149 was designed to characterize the safety profie of Aranesp over a longer period
of time in allowing subjects completing study 20010103 to receive an additional 16 weeks of
blinded treatment, with an emphasis on safety outcomes across a total of32 weeks.

5.3.9.2 Study Design

After 16 weeks of blinded treatment on study 20010103, subjects who completed the study were
eligible to roll over into study 20020149, maintaining their blinded randomized treatment
assignment for an additional 16 weeks, or a total of 32 weeks across both studies.

Study Period:
10 August 2004 (first subject enrolled) through 17 Januar 2007 (last subject completed end-of-
study visit)

5.3.9.3 Inc1usion/xc1usion Criteria, Study Procedures, and Timelines

Successful completion of study 20010103, informed consent signed for study 20020149

Study procedures:
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A flowchart of study procedures and assessment is copied below from the study protocol.
Appendix A. Schedule of Assessments

20101~ 20020149

REGISTRnoN TREAlMT EOT EO
EOT" b

W we Vi W W W W W W W W
17 1 3* 5 7 ¡¡ 11 13 15 17 19

InfoE-d Consent X

Weight" X

Vital Signs' X X X X X X X X X X

ECOG Performance
X X XStats

Advers Events and .... ~
Hosoitaliztion'
Concomitnt "'edíca~on l. ,0, ~

T ransfsÎOns . ~

PRO Assessments9 X X X

P!a Iriiil
X X X Xpruc Adflon ·

AntibO Sample
X X XCollection

cac' X X X X X X X X X X

Chemist I X X

Iron Status X X X X X
=

(a) All end of study assessments Wiu be performed as per the 20010103 protocol
beore the subjec is assessed for parcipation in the 20020149 study.

(b ì If the subject is eligible. wren infoed consent must bE- obtained. prr to caing
the NRS 10 regir the subje into th 20020141) swdy.

(c) The first dose of 20020149 invesga!iona) product wii1 be administere when a!
20010103 assessments have be.n completed,

(d) the end of study is schedled to occur at week 1f!, cr 6 weeks post fast dose fur
subject who termine invstational prouct administation pnor to week 13

(e) only weight wil be ressessed at t!e 20010103 end of study visit
(f) includin bloo pressure

(g) before any OthH assessments or medical care perfrmed 00 the same day

(h) investinal product wil be administered once ever 4 weeks.

(i) coplete blood cont (CaC) wo3 ccn~t of hc.t. hgb concentrlioo. platelet cont,
and wac w-rtdifrenlial

m chemis1i W.ill cosist of crinine, biiMbin. LDH. ALT. AST
(k) Adverse events. cocomit medicaon and trsfuions wiB be recorded on th

20010103 CRF up to the 20010103 end of study aSSlsments are completed and
wi only be recorded on \he 20020149 CRF onc the firs dose of 2(020141)
mvstational produc has been adminisere

. 20D10103 EOS assessments may be utilized rorfue 20020149l'eek 3 assessments.

Study Endpoints:
Efficacy Endpoints:
· RBC transfusions
· HGB concentration and HGB change from baseline
Primary Safety Endpoint: Incidence of adverse events
Secondary Safety Endpoints:
. Formation of antibodies to darbepoetin alfa

. Survival

. Laboratory parameters

. Vital signs

Statistical Analysis Plan:
Standard tabulations were constructed for adverse events incidence, listing preferred terms
grouped by MedDRA system organ class, and additionally tabulated in descending order of
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incidence. Standard summary statistics were generated for laboratory analyses, vital signs, and
incidence of antibody formation, as well as demographics, baseline characteristics, study drug
exposure, and other descriptive variables. Survival was analyzed using the Cox proportional
hazards model either stratified or adjusted for the stratification factors used at randomization, and
additionally including enrollment status into study 20020149 as a time-dependent covariate to
adjust for possible bias. Median surival was estimated using Kaplan-Meier curves with
supporting statistics.

Subject incidence of transfusions given any time during the 32-week treatment period was
expressed as a simple proportion with summar statistics; no inferential testing was employed.

Descriptive statistics were used to display HGB concentration and changes in HGB during the
treatment period.

5.3.9.4 Treatment and ancilary management

Subjects received darbepoetin alfa at a dose of6.75 ¡ig/kg or placebo SC Q4W, i.e., at weeks 1,
5,9, and 13, with an end-of-treatment visit (week 17), an end-of-study visit (week 19) and
follow-up for surival status (continuing for 2 years from the completion of study 20010103).
Treatment was designed to maintain HGB at:S 12 g/dL; the dose of investigational product was
withheld or reduced accordingly based on HGB monitoring throughout the study.

Duration of treatment: 16 weeks

5.3.9.5 Study Sites including enrollment

Three hundred seventy one were enrolled into the study at 93 sites across multiple regions
including Western Europe, North America, Australia, and Central or Eastern Europe.

5.3.9.5 Study populations

The full analysis set (F AS) and the safety analyses set consisted of all enrolled subjects who
receive at least one dose of investigational product (on or after 20020149 study day 1).

The combined full analysis set and the combined safety analysis set consist of all randomized
subjects who receive at least one dose of investigational product during the combined period.

5.3.9.7 Patient Disposition

A total of 371 subjects were enrolled into the study: 173 previously randomized to placebo and
198 randomized to receive darbepoetin alfa. Of these, 350 subjects received study drug during
study 20020149, 165 in the placebo ar and 185 in the Aranesp ar (Table 5.3.9.7.1). The

remaining 21 subjects were not dosed during extension treatment due to their HGB being? 12
g/dL; these subjects were followed for all observations and were evaluable for safety. Similar
percentages of subjects (34%) in the two treatment groups did not complete the study; the most
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common reasons for premature study discontinuation were death, disease progression, and
consent withdrawn

Table 5.3.9.7.1 Subject Disposition from study 20020149 (copied from Amgen's submission)
Table 8-1. Subjct Disition

(All Subecs Enrolled in Study 20020149)
Daztiepoin

alfa ß.75 ;ikgPlacbo Q4W T etl
n f~~) 0/%) n(%l

SJtject enrole 173 100 371

Inv1igaio Pruc Acunting

Suje \\t ne rnæi 1''Ægai pruc 8 (4.il¡ 13(6.6) 21 (5.7)
Suje \\t re investigaion ¡:duct 165(95-4) 185(93.4) 350 (94.3)
Sub) It.m coei inviga!iol pruc 122 (ìO.5l 13S (69.7) 210 (70.1)
S~ wO disi:ntri irwesfgatcn pl"ùC 43(24.9) 47 \2.7) 00(24.3)

St Cc¡Xt'o Acir.
Suje \\t o:¡:et st'ly 114 (65.9) 131 (66.2) 245 (66.0)
Slbje \\t discw.i s1ud ~f34.1) ti (33Jl) 121 (34.0)

Page 1 of 1No P€.a all batl on 5UJ. €!)l)IE.

Pram: J¡;taii5!lCMiez*tIJ'fl~20~14Jl!a,'m-...'.Iß~~'D.r;i"ra!ceM_ ai.5~
ctrLt t14JXJ_002_00U~~iuwb¡er;LWJ1 (Dl! Geriæi 24MliYOì:11:42:Z3j sor¡ DaS:
c_ GI\!..7Dar

5.3.9.8 Demographics, underlying disease and drug treatment

Three hundred seventy one patients were emolled; baseline demographics were 171 males (46%)
and 200 females (54%) with a mean (SD) age of 65.3 (SD 11.1), and ethnicity composition of
95% white, 4% black, and 1 % others.

The most common malignancies were non-small cell lung, breast, prostate, colorectal, and
kidney cancers. In general, demographics and baseline disease characteristic were similar
between the two treatment groups. Median duration on treatment was 33.0 weeks for both
groups.

5.3.9.9 Efficacy Outcomes

Among subjects who continued into extension treatment, 1 or more transfusions were received
by 15.2% of subjects receiving darbepoetin alfa during the entire 32-week treatment period
versus 26.0% of subjects receiving placebo. HGB in the darbepoetin alfa group increased from a
pretreatment median of9.9 g/dL to an end-of-treatment median of 11.3 g/dL, a mean increase of
1.29 g/dL. In the placebo group, median HGB increased from 10.1 g/dL to 10.5 g/dL, a mean
increase of 0.5 g/dL.

5.3.9.10 Outcome of Safety Assessments
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Thirty-two subjects (16.1 %) died on-study in the darbepoetin alfa group compared with 22
subjects (12.8%) in the placebo group. The majority of deaths on study were attributed by the
investigator to the subjects' underlying neoplastic disease. Overall median survival time was
shorter in the darbepoetin alfa group relative to the placebo group (37.1 weeks vs. 47.0 weeks,
respectively). Predictors for death included disease stage, gender, screening HGB, geographic
region, recent RBC transfusion, tumor type, and ECOO score.

Serious adverse events were experienced by 30.7% of subjects in the darbepoetin alfa group vs.
32% of subjects in the placebo group. Cardiovascular/thromboembolic events occurred at a
slightly higher in the darbepoetin alfa group relative to placebo (8.5% vs. 7.6%, respectively).
None of these adverse events of interest (including death) appeared to be associated with
maximum HOB attained or with rate ofHGB rise.

The percentage of subjects who experienced 1 or more adverse events in the darbepoetin alfa
group vs. placebo group was 78.9% vs. 83.7%, respectively. The most common adverse events
were fatigue, constipation, dyspnea, nausea, and anorexia. Three adverse events occured with a
between-group difference greater than 5%: fatigue, headache, and anemia-all occurrng at a

higher incidence in the placebo group.

No notable blood chemistry or hematologic toxicities were detected. No subject in either
treatment group developed neutralizing anti-erythropoietic antibodies.

5.3.9.11 Discussion of Findings/Conclusions

Amgen's conclusions:
The subjects who were enrolled into study 20020149 represented the subset of subjects who
successfully completed study 20010103 and who elected to continue with 16 additional weeks of
blinded treatment. Continuation of treatment with darbepoetin alfa given at a dose of6.75 ~g/kg
Q4W for up to 32 weeks demonstrated a safety profie for darbepoetin alfa very similar to that
characterized in study 20010103. Treatment-related reductions in transfusions were seen, as well
as the expected elevations in HGB that were sustained throughout treatment. A negative effect
on survival persisted in the updated analysis of long-term follow-up, but otherwise the adverse
event profie was as expected.

Reviewer's comments:
Study 200020149 was conducted to characterize the safety profile of Aranesp over a longer
period of time in allowing subjects completing study 20010103 to receive an additional 16 weeks
of blinded treatment, with an emphasis on safety outcomes across a total of 32 weeks.

The tested dosing regimen of Aranesp administered at 6.75 j1g/kg Q4W is not the approved
Aranesp dosing regimen, and the population tested (patients not receiving concomitant
chemotherapy) was not the indicated population.
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The negative effect of Aranesp on overall survival from study 20010103 is described in the
current labeling of Aranesp. The results from study 20020149 have no impact on the current
labeling of Aranesp.

The results from study20020149 are of limited value to address the pertinent issues on the
hemoglobin level for the initation of ESAs (FDA item 3), maximum hemoglobin level (FDA
items 4), and discontinuation of ESA therapy post-chemotherapy (FDA item 5).
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6. Review of Efficacy

Efficacy Summary

Amgen proposed labeling revisions in response to FDA requested items 3, 4, and 5 are not
justified. Amgen's supporting information from the clinical study reports and datasets contained
in this supplement are inadequate to address FDA requested items.

The effcacy of Aranesp in reducing the proportion of subjects receiving RBC transfusions are
demonstrated in studies 980297, 20000161, 20030232 and 20010145 in patients receiving
concomitant chemotherapy, indicating the effectiveness of a variety Aranesp dosing regimens in
a variety of patients with different tumor types.

In addition to the effcacy in reducing RBC transfusions, the effectiveness of Aranesp in
increasing hemoglobin values are also consistently demonstrated in studies 980297, 20000161,
20030232, and 20010145, indicating the effect of Aranesp on the hemoglobin values may
explain the impact on the reduction in RBC transfusions.

The efficacy of Aranesp in reducing the proportion of subjects receiving RBC transfusions was
not demonstrated from study 20010103 in which patients did not receive concomitant
chemotherapy, indicating the futility of off-label use of Aranesp. However, the effectiveness of
Aranesp in increasing hemoglobin values was observed in study 20010103, suggesting in this
study there was discordance between the effect of Aranesp on the hemoglobin values and
reduction in RBC transfusions in patients not receiving chemotherapy.

The results from study 20010145 did not demonstrate a survival benefit in administering
Aranesp in patients with anemia and receiving chemotherapy for small cell lung cancer.

The results from study 20010103 demonstrated a detrimental effect of Aranesp on survival in
patients with anemia and non-myeloid malignancies but not receiving concomitant
chemotherapy.

None of the nine randomized, placebo controlled studies of Aranesp contained in this supplement
demonstrated any effect of Aranesp on the HRQoL endpoints.

6.1.1 Indication

Amgen submitted this postmarketing prior approval supplement with proposed labeling revisions
in response to FDA's May 30 2007 action letter requesting Amgen provide data to support when
to star (the appropriate hemoglobin level for the initiation of Aranesp) and when to stop (at what
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hemoglobin level during the course of receiving chemotherapy and post chemotherapy) Aranesp
in the indicated population (patients with anemia and non-myeloid malignancies receiving
chemotherapy) .

6.1.2 Methods

In this submission, Amgen submitted study reports and datasets from nine randomized, placebo
controlled studies; studies 980291-schedule 1, 980291-schedule 2,990114,980297,20000161,
20030232,20010145,20010103 and 20020249, to support the proposed labeling changes.
However, as discussed in the preceding section 5.2 Review Strategy, among the above
mentioned 9 studies, only five studies (studies 980297, 20000161, 20030232, 20010145 and
20010103), with adequate numbers of subjects enrolled and a uniform staring Aranesp dosing
regimen within the study, were considered to be informative for efficacy and safety assessment
of Aranesp use in cancer patients and were, therefore, included in the following efficacy and
safety review section.

Clinical results were primarily based on Amgen's submitted clinical study reports and analyses
results unless indicated otherwise. Of note, among these five randomized, placebo-controlled
studies, a variety of Aranesp dosing regimens were studied in a variety of patient populations and
for a variety of study endpoints. To perform any integrated efficacy analyses among these studies
would be a challenge and would only provide limited information to draw any conclusion.
Nevertheless, limited integrated efficacy analyses were conducted in the following sections in
order to assess Amgen proposed labeling revisions pertinent to this supplement and provide
additional clinical information on the efficacy of Aranesp use in these studies. However,
interpretation of such analyses should be taken with caution.

6.1.3 Demographics

Patient demographics were similar in mean age and ethnic composition across 5 randomized,
placebo controlled studies of Aranesp in patients with anemia and non-myeloid malignancies
receiving chemotherapy (studies 980297, 20000161,20030232, and 20010145) or not receiving
chemotherapy (study 20010103) (Table 6.1.2.1): mean age of patients .ranged from 61.0 to 64.7;
the majority of patients were white. There were more male patients enrolled in studies 980297
(73%) and 20010145 (65%), likely related to underlying disease (lung cancer). There were more
female patients enrolled in studies 20030232 (61 %); and a similar proportion of male and female

patients were enrolled in study 20000161 and study 20010103.

In general, baseline disease characteristics were similar between the Aranesp ar and placebo
arm within each study (details are referred to description of individual study section 5).
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Table 6.1.2.1: Summar of Demographics from 5 randomized, placebo controlled studies of
Aranesp
Study ID Study Chemothe Male Median White (%)

Population rapy (%) (range) Age
No of Subjects
(Aranesp/Placebo)
980297 NSCLC and Platinum- 232 62 (36-80) 320 (100%)

SCLC containing (73%)
(159/161) regimen
20000161 Lymphproliferat Heterogen 165 68 (18-87) 342 (98%)

ive eous (47%)
(176/173) malignancies
20030232 Non-myeloid Heterogen 152 66(20-91) 309 (79%)

malignancies eous (39%)
(193/193)
20010145 SCLC Platinum- 385 61 (28-82) 596 (100%)

containing (65%)
(299/301) regimen
20010103 Non-myeloid none 505 65 (18-89) 937 (95%)

malignancies (51%)
(575/470)

6.1.3 Analysis of Primary Endpoint(s)

Primar endpoints and outcomes from 5 randomized, placebo controlled studies are sumarized
in Table 6.1.3.1. Regulatory agreed upon primar effcacy endpoints for Aranesp in the oncology
setting, i.e. proportion of subjects who received a RBC transfusion, was only used in study
980297, which was the pivotal study originally submitted to support the initial approval of
Aranesp use in oncology setting in 2001 (STN BL 103951.5001). Transfusion'felated primary
endpoints, though not precisely consistent with efficacy endpoint, were used in studies 20030232
and 20010103. Primary endpoints related to hemoglobin change were used in studies 20000161
and 20010145. Overall survival was used as a co-primary endpoint in study 20010145.

Transfusion related primar endpoints were met in studies 980297 and 20030232, but not in
study 20010103. The hemoglobin related primar endpoint was met in studies 20000161 and
20010145. However, the surival co-primary endpoint was not met in study 20010145.
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Table 6.1.3.1: SumIar of Primary Endpoints and Outcome from 5 Randomized, Placebo
Controlled Studies of Aranesp.
Study ID Study Population Primar Endpoint Outcome

& Co-primar

No of Subjects Endpoint
(Aranesp/Placebo)
980297 NSCLC and proportion of Aranesp: 21 % (95%

SCLC receiving subjects who Placebo: 51 %

(159/161) platino-containing received a RBC Placebo -Aranesp 24% (95% CI:
chemotherapy transfusion from 13,35, p ~ 0.001).

week 5 to the
EOTP

20000161 L ymphproliferati proportion of Aranesp: 58%
ve malignancies subjects who Placebo: 16%

(176/173) receiving achieved a Aranesp - Placebo 41 % (95% CI:
heterogeneous hemoglobin 31,50) (p ~ 0.001).
chemotheray response (defined

as an increase in
hemoglobin of2:
2.0 g/dL over
baseline)

20030232 Non-myeloid The incidence of Aranesp: 24%
malignancies RBC transfusion Placebo 41%

(193/193) receiving from week 5 to the Aranesp-Placebo: -16.3 (95% CI -
heterogeneous EOTP 25.9, -6.6, p~O.OOl)
chemotherapy

20010145 SCLC receiving Change in Change in Hb;
platinum- hemoglobin Aranesp -placebo: 0.84 95% CI,

(299/301) containing concentration from 0.53, 1.15, p ~0.001.
chemotherapy baseline to the end

of the Overall surival:

chemotherapy
treàtment period
(EOCP)
&
surival time

20010103 Non-myeloid RiskofRBC Aranesp: 19%
cancer not transfusions from Placebo: 24%

(575/470) receiving week 5 to week 17 Hazard ratio: 0.85 (95% CI: 0.62,
chemotherapy 1.17, p=0.320)
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.6.1.4 Analysis of Secondary Endpoints(s)

Secondary endpoints related to transfusion or hemoglobin related endpoints and outcomes were
summarzed in Table 6.1.4. I. Transfusion related secondary endpoints are employed and met in
studies 20000161 and 20010145, whereas hemoglobin related secondar endpoints are employed
and met in studies 980297, 20030232 and 20010103.

Table: 6.1.4.1: Summar of Hemoglobin or Transfusion Related Secondar Endpoints and
Outcome from 5 Randomized, Placebo Controlled Studies of Aranesp
Study ID Study Population Secondar Outcome
No of Subjects (Aranesp/Placebo) Endpoint
(Aranesp/Placebo)
980297 NSCLC and SCLC proportion of Aranesp: 48%

receiving subjects Placebo: 18%

(159/161) chemotherapy achieving a Aranesp-placebo: 29% (95%C118,
hemoglobin 40 p-:0.001)
response

20000161 Lymphproliferative proportion of Aranesp: 29%
malignancies subjects who Placebo: 50%

(176/173) receiving received a RBC Aranesp-placebo: -17% (95% CI:
heterogeneous transfusion from -27, -7; p -: 0.001).
chemo week 5 to the

EOTP
20030232 Non-myeloid The incidence of Aranesp: 82%

malignancies achieving a Placebo: 48%
(193/193) receiving hemoglobin Aranesp-placebo: 27.1 % ( 95%

heterogeneous concentration ~ CI: 17.7,36.5, P -: 0.001)

chemo 11.0 g/dL
20010145 SCLC receiving The incidence Aranesp: 17%

platinum- and number of Placebo: 39%

(299/301) containing units of red Hazard ration: 0.40; 95% CI: 0.29,
chemotherapy blood cells 0.55).

(RBCs)
transfused
during study

20010103 Non-myeloid Incidence of first Incidence of transfusion:
cancer not RBC transfusion Hazard ratio: 0.89 (95% CI 0.68,

(575/470) receiving from week 5 to 1.17, p=0.412)
chemotherapy week 17, and

change in HGB Mean Hb increase:
between baseline Aranesp: 0.72

and the end of Placebo: 0.28

treatment period

(EOTP).
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Reviewer Comments:
Using an acceptable regulatory effcacy endpoint, Aranesp demonstrated a reduction in the
proportion of subjects who received RBC transfusion in patients receiving concomitant
chemotherapy (studies 980297,20000161,20030232, and 20010145), but not in study 20010103
in which patients did not receive concomitant chemotherapy. Of note, the effcacy of Aranesp in
reducing the proportion of subjects receiving RBC transfusion was demonstrated across studies
980297,20000161,20030232, and 20010145 regardless of primary endpoint, patient
population, Aranesp dosing regimen, and chemotherapy regimen. These results corroborate the
approved indication of Aranesp use in patients with anemia and non-myeloid chemotherapy
receiving chemotherapy. However, the fact that diferent Aranesp dosing regimen tested in
studies 980297,20000161,20030232, and 20010145 (2.25 tlg /kg QW, 300tlg Q3W, and 300 tlg
QWx4-:?Q3W) have shown similar effcacy in reduction in RBC transfusions indicates that
dosing regimens of Aranesp may not be critical component and that a lower dosing regimen than
that currently approved Aranesp dosing (2.25 tlg /kg QWand 500 tlg Q3W should be
considered

The study results from 20010103 did not demonstrate effcacy of Aranesp in reducing the
proportion of subjects receiving RBC transfusions, indicating that offlabel use of Aranesp in
patients with anemia and malignancies who are not receiving chemotherapy, though common in
oncology community practice, is not justifed.

Of note, in studies using hemoglobin-related endpoints (e.g., hemoglobin response, hemoglobin
correction, hemoglobin change), Aranesp has consistently shown signifcant increase in

hemoglobin values across all five randomized, placebo controlled studies regardless of primary
endpoint, patient population, Aranesp dosing regimen, and chemotherapy regimen. The results
indicate a consistent finding of increased hemoglobin value and decreased RBC transfusion in
patients receiving concomitant chemotherapy (studies 980297, 20000161, 20030232, and
20010145), but not in patients not receiving concomitant chemotherapy (study 20010103).
Patients with anemia and non~myeloid malignancies but not receiving chemotherapy in study
20010103 were less likely to receive RBC transfusions as compared to patients on
chemotherapy. Hence, this reviewer hypothesizes that a portion of anemic patients on
chemotherapy received RBC transfusions triggered by symptoms, (for example,'fatigues), which
were related to or worsened by chemotherapy instead of symptoms arising only from anemia.

Of further note, the co-primary endpoint of survival was not met in study 20010145, indicating
no survival benefit of administrating Aranesp in patients with anemia and extensive stage of
small cell lung cancer receiving chemotherapy. This reviewer considers the failure to
demonstrate survival benefit of Aranesp in anemic patients with small cell lung cancer receiving
chemotherapy in study 20010145 could be extrapolated and applicable to patients with other
tumor types.
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6.1.5 Other Endpoints

Health Related Quality of Life (HRQoL) related primary endpoints and outcomes from 5
randomized place controlled studies are summarized in Table 6.1.5.1. Change from baseline to
the end of the treatment period on the Functional Assessment of Cancer Therapy FACT-Fatigue
scale score are used as major supportive endpoints in all 5 randomized, placebo controlled
studies. Of note, none ofthe studies has shown meaningful or statistically significant difference
in HRQoL related primary endpoints between Aranesp and placebo ars.

Table 6.1.5.1: Sumar ofHRQOL Primary Endpoints and Outcomes from 5 Randomized,
Pi b C II d S d. fAace 0 ontro e tu ies 0 ranesp
Study ID Study Population HRQOL Primary Outcome

Endpoint
No of Subjects
(Aranesp/Placebo)
980297 NSCLC and SCLC change from baseline Mean change score:. .

to the EOTP on Aranesp: (+0.8, 95% CI: -1.0,receiving
(159/161) platinum- FACT-F scale score 2.5)

containing Placebo: (-0.6, 95% CI:-2.5,
chemotherapy 1.3), p=0.286.

Aranesp-Placebo: 1.4 (95% -
1.1,3.9)

20000161 Lymphproliferative change from baseline Mean change score:
malignancies to the EOTP on Aranesp: 2.7

(176/173) receiving FACT-F scale score Placebo: 0.6

chemotherapy Aranesp - Placebo: 2.0,
(95%CI -0.2, 4.2, p=0,077)

20030232 Non-myeloid change from baseline Mean change score:
malignancies to the EOTP on Aranesp (-0.95, 95% CI: -

(193/193) receiving FACT-F scale score 2.72,0.82)
chemotherapy Placebo (+0.94, 95% CI:-1.76,

1.92),
Aranesp-Placebo: -1.03 (95%
CI -3.38,1.31)

20010145 SCLC receiving change from baseline Mean change score:
platinum- to the EOST FACT-F Aranesp: 1.50 (95% CI -0.1 7,

(299/301) containing scale score. 3.16)
chemotherapy Placebo: 0.70 (95% CI -1.00,

2.40)
Aranesp - Placebo: 0.86 (95%
CI -1.16, 2.88),

20010103 Non-myeloid change from baseline Mean change score:
malignancies not to the week 17 for Aranesp: 0.33 (95% CI: 1.50,

(575/470) receiving FACT - F scale score. 2.16)
chemotherapy Placebo: 0.58 (95% CI: -1.20,
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2.36).
Aranesp -Placebo: -0.25,
95% -1.78, 1.27).

Reviewer comments:

HRQoL endpoints have been included in all of the above listed 5 randomized, placebo controlled
studies of Aranesp in patients with anemia and non-myeloid malignancies receiving
chemotherapy(studies 980297,20000161,20030232 and 20010145) and not receiving
chemotherapy (study 20010103). It appears that a uniform primary HRQoL endpoint, i.e.,
measurement of change from the baseline to the end of treatment period for the Functional
Assessment of Cancer Therapy (FACT)- Fatigue scale score was used as primary HRQoL
endpoint across the above discussed 5 studies.

Of signifcant clinical importance and interest is that none of the HRQoL study results from the
above discussed five controlled studies has shown any meaningful or positive effect of Aranesp
administration on the patient reported outcomes such as FACT-fatigue score and other FACT-
anemia related measurements. FACT-Fatigue Scale includes 13 items with total scores ranging
from 0 to 52. The baseline mean FACT-Fatigue scores are very similar rangingfrom 27 to 31)
and well balanced between Aranesp and placebo arms across all 5 randomized placebo
controlled studies. Overall, patient compliance on completion of the HRQoL questionnaires was
more than 80% across all 5 studies and well-balanced between Aranesp and placebo arms.

Particularly of interest is that across all 5 studies, signifcant effect of Aranesp on increased
hemoglobin values in patients with anemia and non-myeloid malignancies has been consistently
demonstrate; in contrast, none of the above discussed studies has shown effect of Aranesp on
ascertained anemia-related HRQoL measurements such as fatigue. It appears that there is no
correlation between increased hemoglobin and the expected outcome improvement on the
ascertained anemia-related symptoms, callng into question the commonly perceived benefit of
increased hemoglobin in an attempt to ameliorate "anemia-associated" symptoms such as "

fatigue" in oncology practice. This reviewer recognizes the difculty and the complexities

involved in evaluating the effect of Aranesp on HRQoL endpoint, and offers the following
hypotheses to explain why there is no observed effect of Aranesp to improve HRQoL outcome
despite a consistently demonstrated effect of Aranesp on increased hemoglobin: 1) None of the
above discussed studies was adequately designed to detect a meaningful effect of Aranesp on
HRQoL outcome; 2) The instrument and procedures used to measure HRQoL were not valid;
3)There is no relationship between the hemoglobin and the amelioration of the commonly
ascertained" anemia-related" symptoms, such as fatigue and shortness of breath if the
symptoms are caused by the underlying disease and/or interventions such as chemotherapy as
commonly seen in the oncology setting. The overall assessment of HRQoL outcomes in the above
discussed randomized, placebo controlled studies supports the recent labeling revision action
post May 10, 2007 ODAC meeting to include a statement "Aranesp use has not been
demonstrated in controlled clinical trials to improve symptoms of anemia, quality of life, fatigue,
or patient well-being" in the Aranesp package insert.
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6.1.6 Subpopulations

This reviewer considers this section not applicable to this supplement. Therefore, no subgroup
efficacy analyses were conducted on subpopulations.

6.1.7 Analysis of Clinical Information Relevant to Dosing Recommendations

Currently approved dosing regimen of Aranesp in patients with anemia and non-myeloid
malignancies receiving chemotherapy are 2.25 ¡.g/kg, SC, QW and 500 ¡.g SC, Q3W. The
Aranesp 2.25 ¡.g/g, SC, QW dosing was used in two studies (980297 and 20000161), and
various unapproved dosing regimen of Aranesp, including 300 ¡.g Q3W, 300 ¡.g QW x4-7 300

¡.g Q3W, and 6.75 ¡.g /kg Q4W, were tested in studies 20030232, 20010145 and 20010103. The
fact that Aranesp dose, 300 ¡.g Q3W tested in study 20030232, and Aranesp dose, 300 ¡.g QW
x4-7 300 ¡.g Q3W, tested in study 20010145 have demonstrated efficacy in reducing proportion
of subjects receiving RBC transfusion to a similar extent as approved dosing regimen 2.25 ¡.g/kg
QW and 500 ¡.g Q3W suggest that a lower Aranesp dosing regimen than the approved dosing
regimen may be adequate in the oncology setting.

6.1.8 Discussion of Persistence of Efficacy and/or Tolerance Effects

Aranesp has consistently demonstrated efficacy in reducing the proportion of patients receiving
RBC transfusion in patients with anemia and non-myeloid malignancies receiving chemotherapy
in studies 980297, 20000161, 20030232 and 20010145, regardless of the Aranesp dosing
regimen tested, underlying tumor types or chemotherapy regimen, suggesting the label indication
of Aranesp use in oncology setting, i.e., for reducing RBC transfusions in patients with anemia
and receiving chemotherapy. The study durations range from 12 to 24 weeks in these five
studies. No analysis was conducted to evaluate the tolerance effect of Aranesp in this
supplement.

6.1.9 Additional Effcacy Issues/Analyses

Issues/analyses related on Amgen's response to FDA item 3

In an attempt to address FDA requested item #3, Amgen submitted pooled analysis results on
risk of transfusion by baseline hemoglobin level from seven (studies 980291-schedule 1,980291-
schedule 2,990114,980297,20000161,20030232, and 20010145) randomized, double-blind,
placebo-controlled trials of Aranesp in patients with anemia and non-myeloid malignancies
receiving chemotherapy (Table 6.1.9.1).
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Issues/analyses related to Amgen's response to FDA item 5

In response to FDA requested item #5, i.e., Revision of the INDICATIONS AND USAGE and
DOSAGE AND ADMINISTRATION sections to indicate that AranesplPROCRIT should be
discontinued following the completion of the concomitant chemotherapy regimen, Amgen
submitted the analyses on the time to hemoglobin recovery after cessation of chemotherapy
observed in study 20010145, a randomized, double-blind, placebo-controlled study of subj ects
with previously untreated, extensive-stage SCLC receiving platinum-based chemotherapy.
Amgen's rationale for the selection of study 20010145 was that the design of this study included
hemoglobin assessments for up to 12 weeks after the last dose of chemotherapy, thus providing
relevant information on time to hemoglobin recovery after the cessation of chemotherapy
(subjects in the Aranesp group continued to receive investigational product for only 3 weeks
after the last dose of chemotherapy). Subjects entered the study with hemoglobin concentrations
of2 9.0 g/dL and:s 13.0 g/dL,and hemoglobin recovery was defined in this analysis as a value
of2 11 g/dL. The analysis of the median time to a hemoglobin level 2 11 g/dL in those patients
who had a hemoglobin concentration' 11 g/dL after the cessation of chemotherapy is illustrated
in Figure 6.1.9.1.

Figure 6.1.9.1 (Amgen's Figure 12 from CRS study 20010145)
Figure 12. Study 20010145: Time to Hemoglobin;: 11 g1dl in Subjec With

levels c: 11 g1dl After Chemothrapy Unajusted for Transfuions
(Primary Analysis Set)
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Reviewer comments: 

This reviewer strongly disagrees with Amgen 's proposed labeling revisions and the supporting 
analyses to address FDA requested item 5 for the following reasons: 

o There is no scientific rationale nor clinical evidence to justify Amgen 's proposed 
approach    

   after the cessation of 
chemotherapy to address the FDA requested item# 5, i.e., Revision of the 
INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION sections to 
indicate that Aranesp/P ROCRIT should be discontinued following the completion 
of the concomitant chemotherapy regimen. 

o 

o 

o The study 200IOI45 was not designed to address FDA requested item #5. 

o Most importantly, study results in the setting of patient with non-myeloid 
malignancies but not receiving chemotherapy (200IOI03) clearly demonstrated a 
detrimental effect of increased mortality and futility in reducing RBC transfusion 
rates in patients receiving Aranesp as compared to patients receiving placebo. 
The compelling results from study 200IOI03 which demonstrated serious risks of 
Aranesp in anemic cancer patients not receiving chemotherapy should be 
extrapolated and applied to patient populations after the cessation of 
chemotherapy course. 

Therefore, this reviewer recommends Aranesp be discontinued immediately following the 
completion of the concomitant chemotherapy course and agrees with Amgen 's revised text 
contained in the subsequent labeling supplements (  I0395I.5I95), stating that 
Aranesp be discontinued following the completion of a chemotherapy course. 
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7. Review of Safety

Safety Summary
Amgen proposed labeling revisions in response to FDA requested items 3, 4, and 5 are not
justified. Amgen's supporting information from the clinical study reports and datasets contained
in this supplement are inadequate to address the FDA-requested items pertinent to this
supplement.

The review of safety data from studies contained in this supplement did not identify new safety
signals or concerns and therefore has no impact on the current product labeling.

The safety profie of Aranesp is similar across the studies provided in this supplement in which
various Aranesp dosing regimens were tested in patients with different tumor types and
receiving different chemotherapy regimens.

On study deaths occurred at moderately higher incidences in the Aranesp arms in patients
receiving concomitant chemotherapy (study 980297, 20000161, and 20010145) and in patients
not receiving chemotherapy (20010103), corroborating the curent safety concern of a negative
impact Aranesp on the surival as wared and described in the product labeling.

The incidences of adverse reactions observed in study 20010103 in which patients did not
receive concomitant chemotherapy are noticeably lower than those observed in studies in which
patients received concomitant chemotherapy. This suggests a role for chemotherapy on the rate
of reported adverse reactions in studies of Aranesp in patients on chemotherapy.

7.1 Methods

As discussed in the previous review sections, there is significant heterogeneity in study
endpoints, patient populations, study procedures, and Aranesp dosing regimens across the nine
randomized, placebo-controlled studies of Aranesp contained in this supplement. Therefore, to
conduct an integrated safety analyses by pooling the safety data from these studies is not
considered an optimal approach to address safety issues of Aranesp use. Instead, this reviewer
chooses to briefly describe and review safety outcome for each of the nine individual studies in
the review section 5, and conduct additional integrated safety analyses based on data from five
selected studies in which a uniform Aranesp dosing regimen was tested. Summarized
information and limited analyses on Aranesp exposure, deaths, serious adverse events, common
adverse events, and adverse events of interest (e.g. thromboembolic events) in studies 980297,
20000161,20030232,20010145 and 20010103 are described in sections 7.2 to 7.4. Additional
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review and discussion on Amgen's proposed labeling revisions and the supporting analyses and
arguments in response to FDA items 3 and 4 are provided in section 7.5.

7.1.1 Clinical Studies Used to Evaluate Safety

Safety information provided in clinical study reports from five randomized, placebo controlled
studies of Aranesp (studies 980297, 20000161, 20030232, 20010145 and 20010103) were used
to evaluate safety issues, including death, serious adverse events, common adverse events,
adverse events of interest (thromboembolic events), and exploratory safety analyses on the
adverse events in relation to hemoglobin values.

7 .1.2Adequacy of Data

The data from the submitted studies are inadequate to address the issues pertinent to this
supplement. Please also see discussion in section 5.2.2 Review Strategy.

7.1.3 Pooling Data Across Studies to Estimate and Compare Incidence

Side-by-side analyses describing and comparing the incidences of on-study death, serious
adverse events, and common adverse events from individual data from studies 980297,
20000161,20030232,20010145 and 20010103 are provided in this review. No attempt was
pursued to pool data across studies to estimate and compare incidence because of the
heterogeneity of the study endpoints, study populations in terms of tuor types and
chemotherapy, and Aranesp dosing regimens tested.

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target
Populations

Table 7.2.1 summarzes the overall exposure to Aranesp in five randomized, placebo controlled
studies (980297, 20000161, 20030232, 20010145 and 20010103), including one study
(20010103) in which patients did not receive concomitant chemotherapy. The median durations
oftreatment across five studies ranged from 12 to 16 weeks. However, there were some
differences observed for average weekly Aranesp dose, ranging from 95 to 208 ¡.g/week, and for
the average weight-adjusted Aranesp dose, ranging from 1.4 to 2.9 ¡.g /kg/week across the five
studies (980297, 20000161, 200030232, 20010145 and 20010103). Because different Aranesp
dosing regimens were used in these five studies, it is understandable that differences were
observed for the average Aranesp weekly dose or average weight-adjusted dose across all five
studies.
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Table 7.2.1: Summar of Overall Exposure of Aranesp from 5 Randomized, Placebo Controlled
Studies (980297 20000161 20030232 20010145 and 20010103), , ,

The same Aranesp dosing regimen, 2.25ug/g weekly, was used in two studies 980297 and
20000161; and there was no clinically important difference in the average Aranesp weekly dose
or average weight-adjusted Aranesp dose among subjects in studies 980297 and 20000161.

The Aranesp dosing regimen of 300 ¡.g QW for 4 weeks then followed by Q3W was used in
study 20010145. The average weekly Aranesp dose among the subjects in study 20010145, 195
¡.g/week, was similar to the average weekly doses (190 and 208 ¡.g/week) in studies 980297 and
20000161, in which Aranesp 2.25ug/kg dosing was used.
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Similar Aranesp average weekly doses and average weight-adjusted doses were observed among
subjects in study 20030232 and study 20010103; Aranesp 300 i-g, Q3W was used in study
20030232 and Aranesp 6.75 i-g/g Q4W was used in study 20010103.

With the same Aranesp regimen, 2.25ug/g weekly, similar Aranesp exposures were observed
among subjects with lung cancer (980297) and lymphoproliferative diseases. (20000161).
Aranesp 300 i-g QWx4-? Q3W used in study 20010145 also resulted in similar patient exposures
as compared subjects receiving the Aranesp dosing 2.25 i-g/kg weekly. Aranesp dosing regimen
of300 i-g, Q3W or 6.75 i-g Q4W resulted in lower exposures among subjects as compared to
Aranesp 2.25ug/kg weekly or 300 i-g QWx4-? Q3W.

The incidences of dose reductions were higher in studies using an every three- or four-week
dosing regimen (about 40% in studies 2003023, 20010145 and 20010103) than in studies using
weekly dosing regimen (.. 20% in studies 980297 and 20010161).

7.2.2 Explorations for Dose Response

No exploration for dose response was conducted in this supplement.

7.2.3 Special Anmal and/or In Vitro Testing

No information on special anmal and/or in vitro testing was submitted to this supplement.

7.2.4 Routine Clinical Testing

Overall, routine clinical testing regarding to hematological values and biochemistry panel were
appropriately conducted in studies durng the study period.

7.2.5 Metabolic, Clearance, and Interaction Workup

This section is considered not applicable to this supplement.

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

Adverse events for drugs in this class, i.e., erythropoeisis stimulating agents (ESAs), include
increased risk for mortality, thromboembolic events, and tuor progression/recurrence. Safety
reviews on the available information for death (on-study) and thromboembolic events are
provided in sections 7.3, 7.4, and 7.5.
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7.3 Major Safety Results

7.3.1 Deaths

The incidences of on study death, defined as death occurred during the study and within 30 days
after the last dose of study drug in five randomized, placebo controlled studies (980297,
20000161,20030232,20010145, and 20010103) are summarized in Table 7.3.1.1.

Table 7.3.1.1. Summary of incidence of on study deaths from study 980297, 20000161,
20030232,20010145 and 20010103

Study ID Aranesp Placebo Total
Deaths/Total Number
of subj ects (%)

980297 22/155 (14%) 19/159 (12%) 41/314 (13%)
20000161 10/175 (6%) 4/169 (2%) 14/344 (4%)
20030232 17/194 (9%) 20/192 (10%) 37/386 (10%)
20010145 53/301 (18%) 48/296 (16%) 101/597(17%)
20010103 136/515 (26%) 94/470 (20%) 230/985 (23%)

As discussed in the previous review sections, patient populations (i.e., disease characteristics and
concomitant therapy) aware different as were the Aranesp dosing regimens tested across the
studies. Therefore, incidences of on-study deaths observed are expectedly different across the
studies. Patients with a variety of advanced malignancies who were not receiving chemotherapy
(study 20010103) had the highest on-study death rates (23%), followed by subjects with small
cell lung cancer in study 20010145 (17%), subjects with small cell and non-small cell lung
cancer in study 980297 (13%), subjects with heterogeneous malignancies in study 20030232
(10%), and subjects with lymphoproliferative malignancies in study 20000161 (4%).

In comparng death rates between Aranesp arm and placebo arm within each study and across the
five studies, a slightly higher on-study death rates occurred in the Aranesp ar compared with
placebo arm in four studies (980297, 20000161, 20010145 and 20010103), but not in study
20030232, in which death rate in Aranesp ar is lower than in the placebo arm (9% vs. 10%). In
reviewing the reports of the investigator-attributed causes for on-study deaths, no specific safety
signal for death was detected except that most of the patient deaths are attributed to disease
progression. This reviewer notes the difficulties in differentiating disease progression-related
deaths from adverse event-related deaths, for example, death due to thromboembolic (pulmonary
embolism) or cardiovascular adverse reaction.

However, the slightly higher incidences of deaths in Aranesp ar observed in studies 980297,
20000161,20010145 and 20010103, raise the concern that Aranesp caused increased on-study
deaths, though to a modest extent, as compared to placebo, and support the warings on the
increased mortality of Aranesp use in the current labeling. The long term follow-up results from

122



Clinical Review 
Chaohong Fan, MD 
103951.5173 
Aranesp/Darbepoetin alfa 

study 20000161 and 20010103 demonstrating an increased mortality in Aranesp arms are 
described in the current Aranesp package insert. 

This reviewer considers the findings of a statistically significantly increased deaths observed in 
Aranesp arm in study 2001 0103 is of particular clinical importance and interest in the safety 
assessment of Aranesp use in oncology setting. Though patients in study 20010103 did not 
receive concomitant chemotherapy and therefore, received Aranesp "off label", study 20010103 
enrolled the largest number of subjects (985) among the available randomized studies of Aranesp 
in oncology setting. The large sample size in study 20010103 permits modest safety signals to 
be detected, such as the modestly increased risk of mortality with Aranesp. Aranesp did not 
demonstrate efficacy in reducing RBC transfusion rates in patients not receiving concomitant · 
chemotherapy, as indicated in the study results in 20010103. However, there is little scientific 
basis to suggest the worrisome safety signals of an increased mortality, including both on-study 
and post-study death rates, in patients receiving Aranesp without concomitant chemotherapy in 
study 20010103, are not applicable to subjects receiving Aranesp with chemotherapy. 

Study 20010145 is the only study with survival time as a co-primary study endpoint. The study 
results did not demonstrate a superior survival in Aranesp arm. The hazard ratio for Aranesp 
versus the control arm was  excluding more than 11% detrimental 
effect of increased mortality in the Aranesp arm. However, a slightly higher incidence of on
study death was observed in the Aranesp arm than in the placebo arm (18% versus 16%). In 
addition, the study protocol did not specify whether Aranesp or other ESAs were permitted 
during the follow-up period. Thus, the long term follow-up results on survival could potentially 
be confounded by ESA use in the control, thus masking greater toxicity in the Aranesp arm.  

 
 

7.3 .2 Serious Adverse Events 

Subject incidences of serious adverse events, and severe, life-threatening, or fatal events reported 
in studies 980297, 20001061, 20030232, 20010145 and 20001013 are summarized in Table 
7.3.2.1 and Table 7.3.2.2. 

Higher incidences of serious adverse events in Aranesp arms compared with placebo arms within 
individual studies occurred in studies 980297, 20030232, 20010145, and 20010103, but not in 
study 20000161. Higher incidences of severe, life-threatening and fatal events in Aranesp arms 
also occurred in studies 980297,20030232,20010145 and 20001013. Therefore, in general, 
higher incidences of serious adverse events and severe, life-threatening, and fatal events occurred 
in subjects receiving Aranesp regardless of Aranesp dosing regimen, subject disease 
characteristics, and receiving concomitant chemotherapy or not. These findings should be 
weighed in considering risk and benefit of Aranesp use in the oncology setting. 
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Table 7.3.2.1. Summary of Subject Incidences of Serious Adverse Events in 5 randomized,
i b II d t d. (980297 20000161 20030232 20010145 d 2001010"')pJ ace 0 contro e s u ies , , , ,an .) .

Study ID Aranesp Placebo
SAEs/Total Number of
subjects (%)

980297 60/155 (39%) 58/159 (36%)
20000161 51/175 (29%) 63/169 (37%)
20030232 84/194 (43%) 77/192 (40%)
20010145 138/301 (46%) 121//296 (41 %)

20010103 210/515 (41%) 159/470 (34%)

Table 7.3.2.2. Summary of Subject Incidences of Severe, Life-threatening and Fatal adverse
events in 5 randomized, placebo controlled studies (980297, 20000161, 20030232, 20010145,
and 20010103)
Study ID Aranesp severe, life Placebo

threatening or fatal
AEs/Total Number of subjects
(%)

980297* 69/155 (45%) 66/159 (42%)
20000161 * 59/175 (34%) 59/169 (35%)
20030232 102/194 (53%) 88/192 (46%)
20010145 181/301 (60%) 169/296 (51 %)

20010103 245/515 (48%) 192/470 (41 %0

* does not include fatal events

7.3.3 Dropouts and/or Discontinuations

The incidences on dropouts regardless of cause, dropouts due to death, and dropouts due to
adverse events (AEs) by study for the five randomized, placebo controlled studies (980297,
20000161,20030232,20010145, and 20010103) are summarized in Table 7.3.3.1

The overall profiles of dropouts between the Aranesp arms and the placebo arms are considered
to be similar within individual study. However, there are different incidences of dropouts
reported across all the five studies, with the highest dropout rates observed in study 20010103,
followed by the dropout rates in study 20010145,20030232,980297 and 20000161, possibly
reflecting differences in severity of ilness in enrolled subjects in different studies. No specific
cause for dropouts across the studies was identified. In general, death and disease progression are
the most frequently reported reasons for dropouts across all the studies.

Of interest is that a modestly higher dropouts due to deaths in Aranesp ar than in placebo arm
are reported in study 20010103 in which subjects did not receive concomitant chemotherapy, but
no consistent patterns of dropouts due to death in comparng the Aranesp and the placebo arms in
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studies 980297, 20000161, and 20030232. Limited conclusions on the overall profie of dropouts
due to death can be drawn from the available data. However, it is of concern that a higher
incidence of dropouts due to deaths in the Aranesp ar are reported in study 20010103,
considering the final study reports indicated an increased mortality was observed in subjects
receiving Aranesp during the 16 weeks of treatment period and for the subsequent follow up
period.

Table 7.3.3.1. Summary of Dropouts in 5 randomized, placebo controlled studies of Aranesp
(980297 20000161 20030232 10010145 and 20010103), , , ,

Study ID Subjects Dropouts (%) Dropouts Due to Dropouts due
Aranesp Dosing receiving study death (%) to AEs (%)*

drug (%)
980297 Aranesp 156 (98%) 49 (31%) 14 (9%) 2 (1%)

(n=155)
2.25ug/kg
QW Placebo 158 (98%) 52 (32%) 19 (12%) 5 (3%)

(n=159)
20000161 Aranesp 174 (99%) 29 (16%) 8 (5%) 5 (3%)

(n=176)
2.25ug/kg
QW Placebo 170 (98%) 29 (16%), 3 (2%) 5.(3%)

(n=173)

20030232 Aranesp 193 (98%) 58 (30%) 15 (8%) 8 (4%)
(n=196)

300i.g Q3W 3 (2%)
Placebo 193 (99%) 63 (32%) 16 (8%)
(n=195)

20010145 Aranesp 298 (99%) 150 (50%) NA 12 (4%)
(n=299)

300i.g
QWx4- Placebo 299 (99%) 145 (48%) NA 10 (3%)
:;Q3W (n=301)
20010103** Aranesp 515 (99.6%) 253 (49%) (22.4%) 51 (10%)

(517)
6.75 i.g/g

Q4W Placebo 470 (99.6%) 219 (46%) (17.6%) 43 (9%)
(n=472)

*excluding death and disease progression
** patients not receiving chemotherapy
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7.3.4 Significant Adverse Events

Thromboembolic events including arterial and venous thrombotic events have been well
recognized as drug-related significant adverse events and are described in the product labeling.
Because different coding and reporting systems for adverse events (WHOART, MedDra
version7.0 and MedDRA version 9.0) were used across studies, it is difficult to conduct
integrated analyses on the incidences of thromboembolic events across the studies. However, a
summary of reported thromboembolic events from clinical study reports of studies 980297,
2000161,20030232,20010145, and 20010103 is attempted in Table 7.3.4.1.

Table 7.3.4.1 Summary of incidences ofthromoembolic events in studies 980297, 2000161,
20030232,20010145, and 20010103.
Study ID Aranesp Placebo

Thromboembolic Thromboembolic
AEs/Total Number of subjects AEs/Total Number of subjects
(%) (%)

980297 7/155 (5%) 5/159 (3%)
20000161 9/175 (5%) 3/169 (2%)
20030232 18/194 (9%) 11/192 (6%)
20010145 26/301 (9%) 15/296 (5%)
20010103 50/515 (10%) 36/470 (8%)

The increased incidences of thromboembolic events in Aranesp ar compared with placebo arm
were consistently observed in all the studies. Adverse events were coded using a modified
WHOART system in study 20000161 and in 980297. MedDRA version 7.0 was used in study
20030232 and MedDRA version 9.0 was used in studied 20010145 and 20010103. Studies using
a newer version of MedDRA coding system for adverse events (20030232, 20010145 and
20010103) seem to have more reported thromboembolic events. When cardiovascular and
thromboembolic events are grouped in a single analysis of arterial and venous events in study
20010145, a higher rate of cardiovascular and thromboembolic events in the Aranesp arm
compared to the placebo group (22% vs. 15%) is observed.

Overall, an increased risk for thromboembolic events in subjects receiving Aranesp has been
consistently shown in studies regardless of Aranesp dosing regimen, background disease
characteristics, or chemotherapy. The importance of these findings should be weighed in
considering the risks and benefits of ESAs in the oncology setting.

7.3.5 Submission Specific Primar Safety Concerns

There is no additional submission related to specific primary safety concerns submitted to this
supplement.
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7.5 Supportive Safety Results

7.4.1 Common Adverse Events

Subject incidences of common adverse events, which include adverse events present in:: 5% of
patients and in more subjects in Aranesp arms than in placebo ars in studies 980297,
20000161,2003023,20010145 and 20010103 are sumarized in Tables 7.4.1.1,7.4.1.2, 7.4.1.3,
7.4.1.4, and 7.4.1.5.

Overall, in studies in which subjects received concomitant chemotherapy, there is no distinct
adverse event with clinically significant differences in the incidences between the Aranesp and
the placebo ars identified.

Interestingly, in study 2001013 in which subjects not receiving chemotherapy, incidences of
reported adverse events are lower than in the subjects receiving concomitant chemotherapy. For
example, abdominal pain was the only adverse events with subjects incidence of:: 5% and in
Aranesp ar and with a marginal difference as compared to the placebo ar (1 %). This indicates
the role of chemotherapy on the rate of patient-reported adverse reactions in studies where
patients received chemotherapy.

Visual comparisons of common adverse events across studies indicates discrepancies in the
incidences of similar preferred terms of adverse events, understandably attributed to different
patient populations with background diseases and chemotherapy regimen. Therefore, no attempt
is cared out to conduct an in depth integrated analyses of common adverse evens reported in
studies 980297, 20000161, 20030232, 20010145 and 20010103 or to draw any meaningful
conclusion.
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Table 7.4.1.1 Study 980297: Subject Incidence of Adverse Events (2: 5% and observed in more
b. t . A th I b ) D . d fr Am' ltsu ~ec sil ranesp ar an II pace 0 arm enve om igen s resu s.

Study ID 980297 Aranesp (N=155) Placebo (N=159)

Preferred term
Number of Subjects 148 (95%) 151 (95%)
reporting AEs
Nausea 66 (43%) 60 (38%)
Vomiting 53 (34%) 46 (29%)
Asthenia 37 (24%) 31 (19%)
Constipation 26 (17%) 23 (14%)
Diarhea 21 (14%) 14 (9%)
Dizziness 21 (14%) 11(7%)
Headache 16 (10%) 12 (8%)
Parethethenia 15 (10%) 13 (8%)
Anxiety 12 (8%) 10 (6%)
Arhragia 12 (8%) 11 (7%)
Edema Peripheral 12 (8%) 11(7%)
Metastatic Neoplasma 12 (8%) 9 (6%)
Hypertension 9 (6%) 6 (4%)
Bronchitis 8 (5%) 2 (1%)
Somnolence 8 (5%) 5 (3%)
Vertigo 8 (5%) 5 (3%)
Edema 7 (5%) 2 (1%)
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Table 7.4.1.2 Study 20000161: Subject Incidence of Adverse Events (2: 5% and observed in
b" t . Ar th. I b ) D . d fr Am' ltmore su ~ec s II anesp ar an II piace 0 arm enve om igen s resu s.

StudyID 20000161 Aranesp (N=175) Placebo (N=169)

Preferred term
Number of Subjects 161 (92%) 161 (95%)
reporting AEs
Infection upper Respiratory 25 (14%) 14 (8%)
Granulocytopenia 23 (13%) 15 (9%)

Pain Abdominal 23 (13%) 18(11%)
Pain Back 23 (13%) 19 (11%)
Arhragia 22 (13) 20 (12%0
Asthenia 19 (11%) 15 (9%)
Dizziness 19 (11 %) 16 (9%)
Myalgia 19(11%) 15 (9%)
Pain limb 18 (10%) 13 (8%)
Mucositis 15 (9%) 1 (1%)
Sore Throat 14 (8%) 5 (3%)
Hypertension 8 (5%) 5 (3%)
Hypokalemia 8 (5%) 5 (3%).
Infection 8 (5%) 2 (1%)
Rash 8 (5%) 7 (4%)

129



Clinical Review
Chao hong Fan, MD
103951.5173
Aranesp/Darbepoetin alfa

Table 7.4.L.3Study 20030232: Subject Incidence of Adverse Events (2: 5% and observed in
b. t . A th . I b ) d . d fì Am' ltmore su ~ec s II ranesp arm an II pace 0 arm erive rom gen s resu s.

Study ID 20030232 Aranesp (N=194) Placebo (N=192)

Preferred term
Number of Subjects 182 (94%) 182 (95%)
reporting AEs
Fatigue 62 (32%) 60 (31 %)
Diarrhea 44 (23%) 38 (20%)

Dysnea 44 (23%) 37 (19%)
Vomiting 39 (20%) 33 (17%0
Edema Perepheral 30 (15%) 27 (14%)
Pyrexia 30 (15%) 14 (7%)
Asthenia 25 (13%) 15 (8%)
Back Pain 24 (12%) 20 (10%)
Decreased Appetite 21 (11 %) 11 (6%)
Arhragia 20 (10%) 12 (6%)
Headache 20 (10%) 12 (6%)
Neutropenia 19 (10%) 15 (8%)
Upper Respiratory Tract 179%) 15 (8%)
Infection
Stomatitis 16 (8%) 9 (5%)
Bone Pain 13 (7%) 7 (4%)
Rash 14 (7%) 8 (4%)
Urinary Tract Infection 13 (7%) 8 (4%)
Deep Vein Thrombosis 9 (5%) 5 (3%)
Mucosal Inflamation 9 (5%) 6 (3%)
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Table 7.4.1.4 Study 2000145: Subject Incidence of Adverse Events (2: 5% and observed in

b' t . A th . I b ) D . d fr Am' ltmore su ~ec s in ranesp ar an in pJ ace 0 arm enve om igen s resu s.
Study ID 2000145 Aranesp (N=301) Placebo (N=296)

Preferred term
Number of Subjects 288 (96%) 289 (98%)
reporting AEs
Nausea 133 (44%) 122 (41 %)
Neutropenia 112 (37%) 96 (32%)
Thrombocytopenia 60 (20%) 39 (13%)
Back Pain 21 (7%) 15 (5%)
Abdominal Pain 20 (7%) 8 (3%)
Hypokalemia 18 (6%) 15 (5%0
Pneumonia 15 (5%) 10 (3%)
Paraethesia 14 (5%) 13 (4%0

Table 7.4.1.5 Study 20010103: Subject Incidence of Adverse Events (2: 5% and observed in
more subjects in Aranesp arm than in placebo arm) Derived from Amgen's results.
Study iD 20010103 Aranesp (N=515) Placebo (N=470)

Preferred term
Number of Subjects 399 (78%) 359 (76%)
reporting AEs

Abdominal pain 33 (6%) 22 (5%)
Chest pain 19 (4%) 10 (2%)
Confusional state 8 (2%) 3 (1%)

7.4.2 Laboratory Findings

No specific information and analyses on the laboratory findings, other than hemoglobin values
and related parameters, are submitted to this supplement.

7.4.3 Vital Signs

There is no analysis on vital signs conducted and submitted to this supplement.

7.4.4 Electrocardiograms (ECGs)

There is no information on electrocardiograms submitted to this supplement.
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7.4.5 Special Safety Studies

There is no information on special safety studies submitted to this supplement.

7.4.6 Immunogenicity

No new information on immunogenicity was obtained during the review ofthis supplement.

7.5 Other Safety Explorations

Review and discussion on Amgen's proposed labeling revisions and supporting analyses on
safety in response to FDA item 3

In response to FDA requested item 3, i.e., Revision of the INDICATIONS AND USAGE section
to clarif the severity of anemia for which Aranesp/P ROCRIT is indicated, by inclusion of the
maximum, and if appropriate minimum, pretreatment hemoglobin level on the threshold for the
initiation of Aranesp, Amgen conducted analyses on overall survival by pooling data from 7
randomized, placebo controlled studies of Aranesp in subjects receiving concomitant
chemotherapy (980291-1, 980291-2, 990114, 980297, 20000161, 20030232, and 20010145). The
pooled data was analyzed in subgroups defined by baseline hemoglobins. The results are
ilustrated in Figure 7.5.1, copied from Amgen's Sumary of Clinical Safety (103951.5173,
2.7.4).
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To summarize, no definitive or meaningful conclusion can be drawn from the exploratory 
analyses on the survival impact of Aranesp by baseline hemoglobin levels ( < 9 g/dL versus?: 9 
g/dL, or by< 10g/dL versus?: 10 g/dL). However, the findings that a shorter median survival 
time in the Aranesp arm in subjects with baseline hemoglobin levels?: 10 g/dL in both study 
20000161 and20010103 in which an increased mortality was seen in the overall Aranesp arms as 
compared to the placebo arms warrant the safety concerns of an increased mortality in patients 
with baseline hemoglobin levels?: 10 g/dL, providing supporting evidence for the current revised 
labeling statement that Aranesp should not be initiated in patients with baseline hemoglobin 
levels of?: 10 g/dL (103951.5195). 

Review and discussion on Amgen's proposed labeling revisions and supporting analyses in 
response to FDA item4 
In response to FDA requested item 4: Revision of the DOSAGE AND ADMINISTRATION section to 
specifY a lower maximum hemoglobin level (i.e., hemoglobin level less than 12 gldL) at which dosing 
should be suspended or terminated, Amgen proposes  
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7.5.2 Amgen's meta analysis for Overall Death for CIA Studies (including 3
Radiotherapy/Chemotherapy Studies*) by Threshold Hemoglobin
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Figure 7.5.3 Amgen's Analysis using Hazard Ratio Based on a Time-dependent Covariate: 
Hemoglobin > 12 g/dL (Darbepoetin alfa Placebo-controlled CIA Studies, 
Randomized Group) 

Reviewer's comments: 
This reviewer does not agree with Amgen 's proposal  

 
 for the following reasons: 
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In summary, no perspective study was conducted to address the FDA requested item 4, nor the 
available information are adequate to give directions as to when ESAs should be withheld in 
terms of hemoglobin level. Due to heterogeneity and complexities involved in the patient 
populations in terms of their individual disease status, chemotherapy and co morbidity, the risk 
for RBC transfusion and the benefit of receiving ESAs have to be weighed on an individual basis. 

 
 

 Therefore, this 
reviewer disagrees with Amgen 's proposed response to FDA item 4 in this submission and 
agrees with Amgen 's further revised labeling statements in the subsequent labeling submission 
(103951.5195) "For both dosing schedules, the dose should be adjusted for each patient to 
maintain the lowest hemoglobin level sufficient to avoid RBC transfusion" and "If the 
hemoglobin exceeds a level needed to avoid transfusion, Aranesp® should be temporarily 
withheld until the hemoglobin approaches a level where transfusions may be required". 

7.6 Additional Submissions 

There are no additional submissions to this supplement. 

8. Postmarketing Experience 

This supplement was submitted in response to FDA's requested action as a result of safety 
concerns which were raised in posttmarketing studies and triggered three ODAC meetings in 
2004, 2007 and 2008 as described in the review Section 5. No further information on the 
postmarketing experience is available since ODAC May 10,2008. 

9. Appendices 

9.1 Literature Review/References 

No other literature review is conducted for this supplement. 

9.2 Labeling Recommendations 

This reviewer recommends the approval of this labeling supplement when final agreed upon 
labeling is reached. 
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Amgen's most recent labeling supplement submitted on August 5, 2008 contains labeling 
revisions pertinent to the main issues triggering the submission of this supplement. Therefore, 
this reviewer considers that Amgen's revised labeling revisions contained in the most recent 
supplement (103951.5195) should trump and replace Amgen's earlier d labeling revisions 
contained in this supplement. Major labeling recommendations pertinent to this supplement, 
other than issues related to PLR format conversion, are made in the sections of Boxed Warnings, 
Dosage and Administration, and Adverse and Adverse Reactions and are summarized as 
follows: 

Boxed Warning section: 

In the Boxed Warning section, the most recent Aranesp labeling supplement (103951.5195) 
contains the following proposed revisions: 

WARNINGS: INCREASED MORTALITY, SERIOUS CARDIOVASCULAR and THROMBOEMBOLIC 
EVENTS, and INCREASED RISK OF TUMOR PROGRESSION OR RECURRENCE 

Renal failure: Patients experienced greater risks for death and serious cardiovascular events 
when administered erythropoiesis-stimulating agents (ESAs) to target higher versus lower 
hemoglobin levels (13.5 vs. 11.3 g/dl; 14 vs. 10 g/dl) in two clinical studies. Individualize dosing 
to achieve and maintain hemoglobin levels within the range of 10 to 12 g/dl. 

Cancer: 
• ESAs shortened overall survival and/or increased the risk of tumor progression or recurrence 

in some clinical studies in patients with breast, non-small cell lung, head and neck, lymphoid, 
and cervical cancers (see WARNINGS: Table 1). 

• To decrease these risks, as well as the risk of serious cardio- and thrombovascular events, 
use the lowest dose needed to avoid red blood cell transfusion. 

• Use ESAs only for treatment of anemia due to concomitant myelosuppressive chemotherapy. 

• ESAs are not indicated for patients receiving myelosuppressive therapy when the anticipated 
outcome is cure. 

• Discontinue following the completion of a chemotherapy course. 

(See WARNINGS: Increased Mortality, Serious Cardiovascular and Thromboembolic Events, 
WARNINGS: Increased Mortality and/or Increased Risk of Tumor Progression or Recurrence, 
INDICATIONS AND USAGE, and DOSAGE AND ADMINISTRATION.) 

The last bullet statement "Discontinue following the completion of a chemotherapy 
course" appropriately addressed the FDA requested item #5: Revision of the 
INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION sections to indicate that 
Aranesp/PROCRIT should be discontinued following the completion of the concomitant 
chemotherapy regimen. The statement "Discontinue (Aranesp) following the completion of 
chemotherapy" should replace Amgen 's earlier version of proposed language  
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DOSAGE AND ADMINISTRATION section: 

In the DOSAGE AND ADMINISTRATION section under Cancer Patients Receiving
Chemotherapy, the most recent Aranesp labeling supplement (103951.5195) contains the
following proposed revisions:

Therapy should not be initiated at hemoglobin levels 2: 10 g/dL. For both dosing
schedules, the dose should be adjusted for each patient to maintain the lowest

hemoglobin level sufficient to avoid RBC transfusion. If the rate of hemoglobin
increase is more than 1 g/dL per 2-week period or when the hemoglobin reaches a level
needed to avoid transfusion, the dose should be reduced by 40% of the previous dose. If
the hemoglobin exceeds a level needed to avoid transfusion, Aranesp(í should be
temporarily withheld until the hemoglobin approaches a level where transfusions
may be required. At this point, therapy should be reinitiated at a dose 40% below the
previous dose.

For patients receiving weekly administration, if there is less than a 1 g/dL increase in
hemoglobin after 6 weeks oftherapy, the dose of Aranesp(í should be increased up to 4.5
mcg/kg.

Discontinue Aranesp (í if after 8 weeks of therapy there is no response as measured
by hemoglobin levels or if transfusions are stil required.

Discontinue Aranesp(í following the completion of a chemotherapy course (see

BOXED WARINGS: Cancer).

The highlighted texts contained in the latest labeling supplement (103951.5199) adequately
addressed the main issues which triggered the submission of this supplement and should replace
Amgen proposed language contained in the curent labeling supplement (103951.5173).

Specifically, the statement "Therapy should not be initiated at hemoglobin levels 2: 10 g/dL"
appropriately addressed the FDA requested item 3: Revision of the INDICATIONS AND USAGE
section to clarif the severity of anemiafor which AranesplPROCRIT is indicated, by inclusion
of the maximum, and if appropriate minimum, pretreatment hemoglobin level on the threshold
for the initiation of Aranesp (FDA item3). This statement "Therapy should not be initiated at
hemoglobin levels 2: 10 g/dL" should replace Amgen's earlier version of proposed language

Furthermore, the statements "For both dosing schedules, the dose should be adjusted for each

patient to maintain the lowest hemoglobin level sufficient to avoid RBC transfusion" and "If
the hemoglobin exceeds a level needed to avoid transfusion, AranespcI should be
temporarily withheld unti the hemoglobin approaches a level where transfusions may be
required" are appropriate to address the FDA requested item 4: Revision of the DOSAGE AND
ADMINISTRATION section to specif a lower maximum hemoglobin level (i.e., hemoglobin level
less than 12 gldL) at which dosing should be suspended or terminated. Amgen's earlier version
of the proposed language containin  and "
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."implying a safe limit of targeting hemoglobin to 12 g/dl 
are not justified and unacceptable. 

In addition, a statement in the Boxed Warning section "Discontinue Aranesp® following the 
completion of a chemotherapy course" was reemphasized in the Dosage and Administration 
section in response to FDA requested item 5 and should replace Amgen's earlier version of 

® 
response proposed as  

 

Furthermore, a revised statement "Discontinue Aranesp® if after 8 weeks of therapy there is no 
response as measured by hemoglobin levels or if transfusions are still required" should replace 
Amgen's earlier version of proposed language   

 because the revised 
language provide clearer direction in the referred context. 

ADVERSE REACTION in the PLR conversion: 

In the Adverse Reaction section, Amgen proposed adverse reactions based on pooled data from 7 
randomized, placebo controlled studies of Aranesp in patients with anemia and receiving 
chemotherapy (study 980291-1, 980291-2, 990114, 980297, 20000161, 20030232, and 
20010145.) This reviewer recommends data from a randomized, placebo controlled study of 
Aranesp in a patient population with relatively homogeneous tumor type, i.e., extensive small 
cell lung cancer) receiving homogenous platinum-containing chemotherapy be used to 
characterize the adverse reactions observed in patients receiving Aranesp as compared with 
patients receiving placebo. The following table on adverse reactions with clinical significance 
and occurring in higher incidence in Aranesp arm than in placebo arm based on data from study 
20010145 is proposed to be inserted under section 6. ADVERSE REACTIONS 

On Amgen's proposed labeling update on study 20010103 

Regarding Amgen's proposed labeling revisions to include an update to clinical information on 
Study 20010103 (Cancer Study 8) in the WARNINGS AND PRECAUTIONS, Increased 
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Mortality and/or Tumor Progression section (5.2) ofthe label in Physician Labeling Rule (PLR)
format, this reviewer agrees with FDA's statistical reviewer's opinion that inclusion of the
overall survival results on combined data (study 20010103 and the roll-over study 20020149) is
not appropriate

. Therefore, no
update information on the study 20010103 wil be included in the final approved labeling.

9.3 Advisory Committee Meeting

No advisory committee meeting is planned for this supplement.
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