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b, To submit revised release specifications for the amount of oxidized Darbepoetin
alfa in the final Albumin (Human) formulated product based upon the analysis
of data obtained from 30 commercial lots of final material by July 30, 2003.

Clinical:

2 To perform immunogenicity testing on serum samples obtained from approximately
- 2000 patients with chemotherapy induced anemia (CIA), evenly distributed between
those receiving either the Albumin (Human) or the Polysorbate 80 formulation of
- Darbepoetin alfa. The data will be obtained from the studies specified in your letter of
“July 18, 2002. Immunogenicity testing will be performed using the more sensitive
assays developed under your commitment to the original BLA (STN103951/0), for
studi€s that are ongoing, not yet initiated, and where retention serum samples are
" available.- The results will be analyzed to establish the overall incidence of immune
responses with additional exploratory analyses to identify associations between immune
responses and-various clinical factors. The analytic plan for analysis of these data will
be submitted by December 30, 2002. You commit to completing the antibody testing,
_submitting the results, and filing revised draft labeling by July 31, 2004.

3. To evaluate the pharmacokinetics (PK) and pharmacodynamics (PD) of Darbepoetin
~ alfa in pediatric patients in an ongoing study conducted under BB-IND 8223, Study
20000126, entitled,"An Open—label Pharmacokinetic (PK) Study of Novel
Erythropoiesis Stimulating Protein (NESP) Administered by Subcutaneous (SC)
Injection for the Treatment-of Anemia in Pediatric Subjects With Nonmyeloid
Malignancies Receiving Multicycle Chemotherapy," initiated in April 2001.

a. The Study- will be completed (last patient exited) by September 2002, and the
final clinical study report will be submitted to CBER in January 2003.

b. Following our evaluation of the PK and PD data, you have agreed to meet with
- us to discuss and evaluate the appropriateness of an additional pediatric study to
* identify a safe and effective dose for the use of Darbeépoetin alfa in pediatric
patients. If agreement is reached that an additional study is warranted, you
~ commit to developing a protocol, obtaining our agreement on the study desxgn
and initiating this study by September 2003.

Please submit all final printed labeling at the time of use and include implementation
information on FDA Form 356h. Please provide a PDF-format electronic copy as well as

- original paper copies (ten for circulars and five for other labels). In addition, you may wish to
"submit draft copies of the proposed introductory advertising and promotional labeling materials
.. with FDA Form 2253 to the Center for Biologics Evaluation and Research, Advertising and '
- Promotional Labeling Branch, HFM-602, 1401 Rockville Pike, Rockville, MD 20852-1448.
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recommended clinical hemoglobin target.) The primary efficacy endpoint was the
proportion of patients who experienced at least a 1.0 g/dL increase in hemoglobin
concentration to a level of at least 11.0 g/dL by 20 weeks (StudyN1) or 24 weeks
(StudyN2). The studies were designed to assess the safety and effectiveness of
Aranesp™, but not to support conclusions regarding comparisons between the two
products. ’

In Study N1, the hemoglobin target was achieved by 72% (95% CI: 62%, 81%) of the
90 patients treated with Aranesp™ and 84% (95% CI: 66%, 95%) of the 31 patients
treated with Epoetin alfa. The mean increase in hemoglobin over the initial 4 weeks of
Aranesp™ treatment was 1.10 g/dL (95% CI: 0.82 g/dL, 1.37 g/dL).

In Study N2, the primary efficacy endpoint was achieved by 93% (95% CI: 87%, 97%)
of the 129 patients treated with Aranesp™ and 92% (95% CI: 78%, 98%) of the

37 patients treated with Epoetin alfa. The mean increase in hemoglobin from baseline
through the initial 4 weeks of Aranesp™ treatment was 1.38 g/dL (95% CIL: 1.21 g/dL,
1.55 g/dL). :

Conversion From Other Recombinant EMhrogoietins

Two studies (Studies N3 and N4) were conducted in adult patients with CRF who had
been receiving other recombinant erythropoietins and compared the abilities of
Aranesp™ and other erythropoietins to maintain hemoglobin concentrations within a
study target range of 9 to 13 'g/dL.. (Note: The recommended hemoglobin target is lower
than the target range of these studies. See DOSAGE AND ADMINISTRATION: General
for recommended clinical hemoglobin target.) CRF patients who had been receiving
stable doses of other recombinant erythropoietins were randomized to Aranesp™, or to
continue with their prior erythropoietin at the previous dose and schedule. For patients
randomized to Aranesp™, the initial weekly dose was determined on the basis of the
previous total weekly dose of recombinant erythropoietin. Study N3 was a double-blind
study conducted in North America, in which 169 hemodialysis patients were randomized
to treatment with Aranesp™ and 338 patients continued on Epoetin alfa. Study N4 was
an open-label study conducted in Europe and Australia in which 347 patients were
randomized to treatment with Aranesp™ and 175 patients were randomized to continue
on Epoetin alfa or Epoetin beta. Of the 347 patients randomized to Aranesp™, 92% were
receiving hemodialysis and 8% were receiving peritoneal dialysis.

In Study N3, a median weekly dose of 0.53 mcg/kg Aranesp™ (25™, 75 percentiles:
0.30, 0.93 mcg/kg) was required to maintain hemoglobin in the study target range. In
Study N4, a median weekly dose of 0.41 meg/kg Aranesp™ (25', 75™ percentiles: 0.26,
0.65 mcg/kg) was required to maintain hemoglobin in the study target range.

p—
Amgen Thousand Oaks m
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Seizures

Seizures have occurred in patients with CRF participating in clinical trials of Aranesp™
and Epoetin alfa. During the first several months of therapy, blood pressure and the
presence of premonitory neurologic symptoms should be monitored closely. While the
relationship between seizures and the rate of rise of hemoglobin is uncertain, it is
recommended that the dose of Aranesp™ be decreased if the hemoglobin increase
exceeds 1.0 g/dL in any 2-week period.

Thrombotic Events

An increased incidence of thrombotic events has been observed in patients treated with
erythropoietic agents. In patients with cancer who received Aranesp™, pulmonary
emboli, thrombophlebitis and thrombosis occurred more frequently than in placebo
controls (see ADVERSE REACTIONS: Cancer Patients Receiving Chemotherapy,
Table 4). '

Pure Red Celi Aplasia

Pure red cell aplasia (PRCA), in association with neutralizing antibodies to native
erythropoietin has been observed in patients treated with recombinant erythropoietins.
This has been reported predominantly in patients with CRF. PRCA has been reported in
a limited number of subjects exposed to other recombinant erythropoietin products prior
to exposure to Aranesp™ therefore, the contribution of Aranesp™ to the development of
PRCA is unclear. Any patient with loss of response to Aranesp™ should be evaluated for
the etiology of loss of effect (See PRECAUTIONS: General). Aranesp™ should be
discontinued in any patient with evidence of PRCA and the patient evaluated for the
presence of binding and neutralizing antibodies to Aranesp™, native erythropoietin, and
any other recombinant erythropoietin administered to the patient. Amgen may be
contacted to assist in this evaluation. In patients with PRCA secondary to neutralizing
antibodies to erythropoietin, Aranesp™ should not be administered.

Albumin (Human)

Aranesp™ is supplied in 2 formulations with different excipients, one containing
polysorbate 80 and another containing albumin (human), a derivative of human blood
(see DESCRIPTION). Based on effective donor screening and product manufacturing
processes, Aranesp™ formulated with albumin carries an extremely remote risk for
transmission of viral diseases. A theoretical risk for transmission of Creutzfeldt-Jakob
disease (CJD) also is considered extremely remote. No cases of transmission of viral
diseases or CJD have ever been identified for albumin.

Amgen Thousand Oaks ' . m
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Starting Dose
Correction of Anemia

The recommended starting dose of Aranesp™ for the correction of anemia in CRF
patients is 0.45 mcg/kg body weight, administered as a single IV or SC injection once
weekly. Because of individual variability, doses should be titrated to not exceed a target
hemoglobin concentration of 12 g/dL (see Dose Adjustment). For many patients, the
appropriate maintenance dose will be lower than this starting dose. Predialysis patients,
in particular, may require lower maintenance doses. Also, some patients have been
treated successfully with a SC dose of Aranesp™ administered once every 2 weeks.

Conversion From Epoetin alfa to Aranesp™

The starting weekly dose of Aranesp™ should be estimated on the basis of the weekly
Epoetin alfa dose at the time of substitution (see Table 5). Because of individual
variability, doses should then be titrated to maintain the target hemoglobin. Due to the
longer serum half-life, Aranesp™ should be administered less frequently than

Epoetin alfa. Aranesp™ should be administered once a week if a patient was receiving
Epoetin alfa 2 to 3 times weekly. Aranesp™ should be administered once every 2 weeks
if a patient was receiving Epoetin alfa once per week. The route of administration (IV or
SC) should be maintained.

Table 5. Estimated Aranesp™ Starting Doses (mcg/week)
Based on Previous Epoetin alfa Dose (Units/week)

Previous Weekly Epoetin alfa Dose

(Units/week) Weekly Aranesp™ Dose (mcg/week)
<2500 : 6.25

2500 to 4999 | 12.5

5000 to 10,999 25

11,000 to 17,999 40

18,000 to 33,999 60

34,000 to 89,999 100

= 90,000 A 200

Dose Adjustment

The dose should be adjusted for each patient to achieve and maintain a target hemoglobin
not to exceed 12 g/dL.

Increases in dose should not be made more frequently than once a month. If the
hemoglobin is increasing and approaching 12 g/dL, the dose should be reduced by

Amgen Thousand Oaks m



Amgen ’
darbepoetin alfa 7 ' Page 19 of 21

approximately 25%. If the hemoglobin continues to increase, doses should be
temporarily withheld until the hemoglobin begins to decrease, at which point therapy
should be reinitiated at a dose approximately 25% below the previous dose. If the
hemoglobin increases by more than 1.0 g/dL in a 2-week period, the dose should be
decreased by approximately 25%.

If the increase in hemoglobin is less than 1.0 g/dL over 4 weeks and iron stores are

adequate (see PRECAUTIONS: Laboratory Tests), the dose of Aranesp™ may be

increased by approximately 25% of the previous dose. Further increases may be made at
~4-week intervals until the specified hemoglobin is obtained.

Maintenance Dose

Aranesp™ dosage should be adjusted to maintain a target hemoglobin not to exceed
12 g/dL. If the hemoglobin exceeds 12 g/dL, the dose may be adjusted as described
above. Doses must be individualized to ensure that hemoglobin is maintained at an
appropriate level for each patient.

Cancer Patients Receiving Chemotherapy

The recommended starting dose for Aranesp™ is 2.25 mcg/kg administered as a weekly
SC injection.

The dose should be adjusted for each patient to achieve and maintain a target
hemoglobin. If there is less than a 1.0 g/dL increase in hemoglobin after 6 weeks of
therapy, the dose of Aranesp™ should be increased up to 4.5 mcg/kg. If hemoglobin
increases by more than 1.0 g/dL in a 2-week period or if the hemoglobin exceeds

12 g/dL, the dose should be reduced by approximately 25%. If the hemoglobin exceeds
13 g/dL, doses should be temporarily withheld until the hemoglobin falls to 12 g/dL. At

this point, therapy should be reinitiated at a dose approximately 25% below the previous
dose.

Preparation and Administration of Aranesp™

Do not shake Aranesp™. Vigorous shaking may denature Aranesp™, rendering it
biologically inactive.

Parenteral drug products should be inspected visually for particulate matter and
discoloration prior to administration. Do not use any vials exhibiting particulate matter
or discoloration. '

Do not dilute Aranesp™.
Do not administer Aranesp™ in conjunction with other drug solutions.

Aranesp™ is packaged in single-use vials and contains no preservative. Discard any

unused portion. Do not pool unused portions.

Amgen Thousand Oaks m
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‘Section C OVERVIEW

The current supplement to the Aranesp““ license seeks to add an lndrcatlon for the treatment of
anemia of cancer patients on cyclic chemotherapy.

The clinical submission was provided in several major sections.
Q The 9/18/01 submission to the EDR included six of seven studies reviewed:
o two studies provided phammacokinetic information (990146 and 980290 );
o there were four dose finding studies (990114, 980290, 980291 and 990111);
: studies 990114, 980290, 880291, enrolled cancer patients receiving
cyclic chemotherapy concomrtant with the Aranesp;
= protocol 980111 studied the anemia of cancer. Patients received no -
.chemotherapy;
= studies 980114, 980290 [ part Alused QW SC dose schedules whlch
were most relevant to the curmrent license application;
o there was a single, phase 3 protocol ( 980297) of 320 envrolied patients which
compared Aranesp initial dose of 2.25 ug/kg SC QW to a blinded placebo;

0 The 3/1/02 submission included an interim report from the ongoing protocol 990174
which provided further safety data. The 3/12/02 submission also updated safety
information in the I1SS.

o The 3/20/02 submission provided further analyses requested by CBER (Sectron L,
Aftachments]. -

a The 7/18/02 and 7/25/02 submissions detailed post-marketmg commitments made by
SpoNSor. , :

‘Phase 2 dose-finding studies explored the dose response of Aranesp to select a dose and
schedule of dosing for the pivotal trial. Subcutaneous doses of 0.5 to 8.0.mcg/kg and dosing
schedules of once a week [QW], once every two weeks {Q2W] and once every three weeks
[Q3W] were explored by monitoring the effects of Aranesp on hemoglobin (hgb) responses, on
hgb change from baseline and on the number of patients transfused during the treatment periad.

. There were differences in the cancer populations studied as well as in their treatments. Studies
980290, 980291, 990146 and 20000174 enrolled patients with non-myeloid cancer who received -
concomitant Aranesp and cyclic chemotherapy. Study 990114 had a similar experimental design

.for lymphoma patients. Study 9901 11 enrolled patients wrth anemia of cancer not on
chemotherapy

it was found that subcutaneous [SC] QW doses of Aranesp of 2.25 meg/kg and 4.5 mcg/kg Q2W
doses of 3.0 to 9.0 mecg/kg, and Q3W doses of 6.75 to 15.0 mecg/kg all produced hgb responses
-in over 50% of patients [Hgb response was defined in this study as a 2.0.g/dL or larger increase
in hgb over 28 days without transfusion]. in study 980290, in which the best information on _
weekly dosing was available, the following results were. seen.

Dose % subjects receving tranfusions’ Hgb response

mea/kg week 5 to EOTP Kaplan-Meier proportion %
15 26 - C 44 '
2.25 ’ 13 . - B2

45 6 ' 76

" The minimal effective starting dose was 1.5 mog/kg A weekly startrng dose of SC Aranesp 2.25
mcg/kg was selected for further study in pivotal trial 980297. :

Study 980297 ( Section J) was a phase 3, double blmded multisite, multmatronal treatment vs.
placebo control- amm study. 320 subjects were randomized. Six patients failed.to receive any
study agent. The remaining 314 subjects were distributed as 156 to the treatment arm and 158 to
* the placebo amm ( page 37-patient drsposrtron) The study enrolled patients with elther small cell



lung cancer (SCLC) or non small cell lung cancer (NSCLC) with a screening hemoglobin equal to
or < 11.0 g/dL, and whom were scheduled for 12 weeks or more of cyclic platinum-containing
chemotherapy regimens. The primary endpolnt was a comparison between treatment &and control
ams of the proportion of subjects transfused from week 5 to end of treatment period. All patients
withdrawn from study not due to death or pragressive disease were imputed to be transfused (
failure). Statistical analysis was by an estimate of the Kaplan-Meier proportion. There was equal
randomization ta study arms with stratification for type of lung cancer and region.The Aranesp
dose was doubled after week 6 in subjects who did not increase their hgb by 1.0 g/dL. Analysis of
the primary endpoint ( Kaplan-Meier proportion) showed 51% of the control placebo arm patients
and 21% of the Aranesp treatment arm subjects were transfused during the 8 week evaluation
period ( weeks 5 to 12). When the same analysis was conducted assessing the 12 week .
treatment period, weeks 0 to 12, the comparable figures were 60% and 26% (Section J, page 39).

- Differences between arms were statistically significant. Secondary endpoints ( time to first
transfusion, number of RBC units transfused, number of days RBC transfusions, hemoglobin
response ) consistently showed a lower RBC transfusion rate and higher- than- baseline hgb -
values ( Section J) in the treatment group as compared to placebo.

SensntMty analyses ( Section J, page 41), which were designed to test the sturdiness of the
primary endpoint with respect to withdrawal of subjects and transfusion policy, employed a
number of strategles. Transfusion ( failure) was imputed to ali patients whose hemoglobin was
below 8.0, and to ail patients who withdrew after week 5 regardless of reason. An analysis was
also conducted without imputation for withdrawn patients. The proportion of subjects transfused
was also analyzed on the intent to treat papulation-in a sensitivity analysis counting
success/failure during the full 12 rather than the last 8 weeks of treatment period. All results were
similar in significance and direction to the primary endpoint.

Factors which might influence endpoints in the registration study were examined. Transfusion
triggers were analyzed in the two arms; they did not differ (see Section K, page 42 and
attachment 3- Transfusion triggers). An imbalance was observed between the fraction of patients
who had baseline hemoglobin values above 11.0 g/dl.. This disparity was attributed to differences

- between screening and baseline hgb testing. An analysis which removed all subjects who at entry-
had hgb > 11.0 from the evaluation did not alter the primary endpoint as to-direction or
significance. ’ . )

Covariates which impacted the treatment effecl included both baseline hgb and baseune
erythropoietin level ( see pages 43-44).

- Hgb response was compared between subjects who had their dose doubled from 2.25 to 4.5
mcg/kg at end of week 6, because they had faited to increase their hgb 1.0 g/dL. or more over
‘baseline, and those whose dose was maintained at the same level. Twenty eight % of the former
were hgb responders while 69 % of the latter ( dose not doubled) were responders. [Responders
were defined as subjects who had their hgb values mcreased by 2.0 g/dL. or more over baseline
by end of tréatment period] ‘[page 43].

Serious AE observed were predommanﬂy those consistent with the cancer diagnosis carried by
the subjects. There were no serious allergic reactions at or around the time of injection of
Aranesp. AE were usually mild (grade 1 and 2) constitutional and gastrointestinal AE and were
similar to those encountered for epoetin alfa; they included fatigue, asthenia, fever, nausea and
vomiting. The only AE in which there were disparities substantial enough to suggest agent-
specific events and different from those obsetved with epoetin aifa were Thrombotic events and
‘Edema (see Section K, ISS).

Both the rate of rise of hgb and the maximum- hgb value encountered at any point in the 12 week
treatment period were viewed as posslbie factors in the etiology of AE of mstorical interest
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( convulsions, hypertension, thrombotic events) and of AE of special interest ( wider group of
cardiovascular, thrombotic and cerebrovascular events) . Maximum hgb value could not be
shown to be related to AE ( see page 54) except for hypertension.

The rate of rise of hgb greater than 0.5 g/dL/week was associated in the current studies with a
spectrum of AE similar to those encountered earlier in the study of Aranesp in subjects with renal
failure. However, there was a proclivity to cardiovascutar, fluid load and cerebrovascular
problems in the renal failure patients as opposed to the cancer patients who had an mcreased
incidence of thrombotic events including pulmonary emboli (See Section K).

Certain AE analyses were reported as a group of related Preferred Terms rather than-single
Preferred terms; these were analyzed further. Under Thrombotic events the more numerous
Preferred term venous thrombosis was relatively equally distributed between Aranesp and
placebo patients while Preferred Temms pulmonary emboli, thrombophlebitis, thromboembolism
- and thrombosis were all higher in the Aranesp subjects. Eleven pulmonary emboli were reported
among the Aranesp treated subjects 11/975 (1.1%) and an additional pulmonary emobolus after
week 16, No pulmonary emboli were reported in the placebo or tHUEPO ams. Edema and
peripheral edema were higher with both erythropoiesis-stimulating agents (tHuEPO & Aranesp)
than in the placebo group (see Section K, pages 55-57, CBER analysis of AE groupings). -

CONCLUSIONS ‘

. 1. Aranesp is used at higher doses for cancer patients to achieve a therapeditic effect than used
In chronic renal failure (CRF) subjects. CRF doses start at 0.45 mcg/kg while the cancer
patients receive from 2.25 to 4.5 rncgllq; Doses of 2.25 and 4.5 had limited agent-
associated toxicity in weekly dosing in the current studies. ‘Higher doses than 4.5 mcg/kg
doses of Aranesp were analyzed for adverse events; no differences between higher and
lower doses were found but the numbers were limited and data came from different sources
(Section K, page 50 and attachment two).There is incomplete information from the current
trials or other controlled studies to determine if doses above 4.5 mcg/kg could have a
different and ‘more harmful AE pattern. Higher dosing at Q2W, Q3W and Q4W dose
schedules are currently being explored by the sponsor. This unresolved issue should be
_explored in future studies to support changes in the license if those future studies
involve higher doses or substantially different patterns of administration.

2. There Is evidence to suggest that the pattem of response to erythropoiesis—stimulating
agents could increase the risk of certain toxicities. Past information has been concerned with
rate of rise of hgb and maximum level reached. Earlier chronic renal failure (CRF) patient

* studies showed trends to a higher risk of hypertension and a group of cardiovascular,
cerebrovascular, thrombotic and fluid balance problems in subjects who had a rapid rate of
rise of hgb.(> 0.5 g/kg fweek). The current study using the same rate of rise analysis shows

.- a similar trend to higher risk but with less association with cardiac and fluid problems in the

cancer subjects as opposed to the renal diséase subjects. On the ather hand the incidence
of pulmonary emboli and related diagnoses at various doses were particulady striking.

Analysis of the 11 pulmonary emboli patients demonstrated a trend toward a relationship

between rapid rate of rise [ROR] and the embalic events, but was too limited however to

permit conclusions to be drawn-(Section K, pages 55-57). [Rapid rate of rise in the current

studies was considered to be an increase of 0.5 or more grams of hgb in one weekor 2 .

. grams in 28 days.] Future studies at higher Aranesp doses should consider this

information and closely assess these AEs and the relationship to rapid rate of rise

and adverse events

-

3. Antibody production to Aranesp was tested in the study population. However questions
remain about the sensitivity and relevance of the available assays which Amgen is still

- refining and validating. Using available testing there were only three reactive sera in the
cancer test population of 2392 patients. One of the 3 was both radioprecipitation and

- neutralizing anhbody testing positive. Confi rmatory Biacore antibody testing was negative (
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- SUNIMARIES OF THE SEVEN STUDIES

v Numbers (n) given are those patients who received study agent; further information on
disposition is found in individual study summaries

v Hgb response is defined as an increase in hgb of 2 g/dL. or more without transfusion for
28 days

Protocol 890146- Phase 2

Title: An Open-label Pharmacokinetic Study of NESP Administered SC or IV in Subjects with
Non-myeloid Malignancy Receiving Multicycle Chemotherapy

Experimental design: Multicenter, open label, pharmacokinetic study using Aranesp doses of 2.25
micg/kg initially and doubling after week 6 to 4.5 mcg/kg if response was inadequate (i.e. <1 gram
of hgb ). Part A studied SC QW dose schedule using sampling at bassline and hours 6, 24, 32,
72, 96, 120 and 168. Patients who had a hgb response could enter arm B where IV QW dose
schedule was similarly sampled and analyzed.

Period of | Sites Study arms and | Study Study Resuits

study number patients | Objective(s)

9/15/99to | Bin Singlearm 29 | PK data for SC After SC injection, peak

1/8/01 Europe | SC QW dose | route (part A) and ‘| concentrations reached in 94.5
schedule (part A)- | IV route (part B) hrs. No unexpected dose
followed by IV accumulation after 7-9 wks.
dose schedule Dose ~linear effect seen.
{part B)

Protocol 980200-Phase 2

Title: A Randomized Dose-Fmding Study of NESP Administered by Suboutaneous Injection:for
“| the Treatment of Anemia in Subjects w:th Solid Tumors Receiving Mumcycle Chemotherapy

Expenmental design: Multicenter open label, escalahng dose cohorts each randomized 4:1
Aranesp to rtHUEPQ. Part A used a weekly SC dose of Aranesp ranging from 0.5 to 4.5 meg/kg
or Procrit 150 U/kg TIW. Part B employed a Q2W SC dose of Aranesp rangmg from 3.0t0 9.0
mcg/kg or Procrit 40,000 U QW SC.

{ Period Sites | Study arms/cohorts, dose Study Study Results

of study and number patients Objective
A j , ; © ‘ .
14M14/99 - | 32 in | Part A-QW " Safety Part A: Hgb response > 50% at
to USA | Aranesp 0.5 mcgkg 13 and | Aranesp SC QW 2.25 mcg/kg or
10/23/00 | © = | Aranesp 1.0 mcghkg 36 dose- 4.5 meg/kg }
, Aranesp 1.5 mcg/kg - 35 response .
Aranesp 2.25 mcg/kg 59 to Part B:Hgb response > 50% at
Aranesp 4.5 mcghkg 29 Aranesp | Aranesp doses from 3—9 moeg/kg
Aranesp 6.0 mcg/kg 30 Q2w.

. | Aranesp 8.0 mgckg 14

| EPO 150 U/kg TIW 53
Part 2W
Aranesp 3.0 mcg/kg 33
Aranesp 5.0 meg/kg . 31
Aranesp 7.0 meg/kg 32 -
Aranesp 9.0 meg/kg 32

EPO 40000 Uwk _ 32




Protocol 9901 14-Phase 2

- [ Title: A Multicenter .Blinded, Placebo-Controlled , Randomized, Dose-finding Study of NESP -
administered by Subcutaneous Injection for the Treatment of the Anemia In Subjects with
Lymphoproliferative Malignancies Receiving Chemotherapy

Experimental design: Multicenter, blinded, randomized trial. Aranesp was given weekly by SC
route in doses of 1.0, 2.25, 4.5 mcg/kg of Aranesp or placebo.

Period Sites | Study anms/cohoris & Study Objective(s) | Study Results
of study number patients "
11/99to | 15 in | 4 ams B - | Safety and dose | No dose effect seen. -
7/00 Eur. | 1.0 mcg/kg Aranesp 11 | response to Maximum hgb response
& 2.25 meg/kg Aranesp 22 |-Aranesp in at 4.5 mcg/kg Aranesp.
Aus. | 4.5mcglkg Aranesp 22 | Lymphoma patients
| Placebo 11 :

Protocol 980291 -Phase 2

Title:A Randomized, Double-blind, Placebo-controlled,-Dose-finding Study of NESP Administered
Once Every Three Weeks by SC Injection for the Treatment of Anemia in Subjects with Solid
Tumors Receiving Multlcycle Chemotherapy

Experimental design: Double-blind, multicenter, dose-ranging study of Aranesp SC Q3W given to
cancer patients-undergoing cyclic chemotherapy. Paﬂents randomized 4:1 to receive one of the
| doses of Aranesp or placebo .

Period of | Sites Study amms and number " Study Study Resuits

study | . patients Objective(s) .
6/6/99- 26 in Aus., | Aranesp 4.5 mchKg 33 | Safety of A wide dose range, 9.0
ongoing | Canada, Aranesp 6.75 micg.kg 19 | Aranesp given { mcg/kg to 15.0 meg/kg,
- Costo Aranesp 9.0 meg/kg 47 | every 3 weeks |-had hghresponse >
Rico, Aranesp 12.0 mecg.kg 28 | in non-miyeloid | 50%.
Europe Aranesp 13.5 mcg/kg 36 | cancer '
' Aranesp 15.0 mecg.kg 45 subjects
Placebo :
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Protocol 980297-Phase 3

Title: A double-blind, Placebo Controlied , Randomized Study of NESP for the Treatment of
Anemia in Lung Cancer Subjects Recewing Muiticycle Platinum Containing Chemotherapy

Experimental design: Phase 3, placebo controlled, randomized, double-blinded,
multicenter,muitinational study. The Aranesp dose was 2.25 mcg/kg with doubling of dose
at 6 weeks if response inadequate. Treatment period was 12 weeks with a 4 week
untreated follow-up and later follow-up for a year. Stratification was for tmatment center’
and for tumor type ( NSCLC vs. SCLC).

Period | Sites Study arms and | Study Objective(s) Study Results
of number patients
study
9/14/99 | 70 srtes Two arm Determine if Aranesp | Transfusions reduced in
‘) to in . - Aranesp 155 | is superior to placebo | Aranesp vs. placebo
11/8/00 | Australia, | Placebo 159 | in reducing RBC patients (60 % to 26 % in
Canada .  transfusions during the ITT dataset) .
& Europe cyclic chemotherapy. ) '

Protocol 990111-Phase 2

Title: An Open-label, Dose-finding Study of NESP Administered by SC injection for the Treatment
| of Anemla in Subjects With Chronic Anemia of Cancer 1

Expenmenta! design: Mulhcentar open label, dose escalation study of 4 successive cohorts of
Aranesp

Study ams and number

Period Sites Study Objective(s) Study Results

of study patients : s ‘

4/30/98 | 19in | 4 dose cohorts : Safety and response to Hgb responses

| to 1/4/01 | USA | Aranesp 0.5 mcg/kg 7 Aranesp in series of. noted at 1.0, 2.25
" | Aranesp 1.0 meg/kg 33 doses given weekly in a and 4.5 mcg/kg
Aranesp 2.25 mcg/kg - 33 group of non-myeloid
Aranesp 4.5 mcg/kg 30 cancer patients not
| receiving chemotherapy
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Section G Pharmacokinetics-Phase 1 Studies
( Protocols 990146 and 980290) |

PROTOCOL 990146
v Phase1 study

v Pharmocokinetics of weekly SC followed by weeidy iV Aranesp.dosing
v 29 subjects with non-myeloid malignancies

Protocol 990146

Titie: An Open-label Phamacokinetic Study of NESP Administered SC or IV in (the same) -
Subjects W|th Non-myeloxd Malignancy Receiving Multicycle Chemotherapy

Experimental design: Muiticenter, open label, pharmacokinetic study using Aranesp doses of 2.25
mcg/kg Initially and doubling after week 6'to 4.5 mcg/kg if response was inadequate (i.e. <t.gram |
of hgb). Part A studied SC QW dose schedule with sampling at baseline and hours 6, 24, 32, 72,
86, 120 and 168. Fifteenatiehts who had a hgb response in amm A were enrolled in alm B where
an IV QW dose schedule was similarly sampled and analyzed. .

Period of Sites Study arms and | Study Sludy Results

study number patients | Objective(s)

9/15/99to | 6in Singleamm 29 | PK dataforSC After SC injection, peak

1/8/01 Europe | SC QW dose route (part A) and | concentrations reached in 94.5

: schedule IV route (part B) hrs. No unexpected dose
followed by IV accumulation after 7-9 wks.
dose schedule - | Dose —linear effect seen.

Objeotwes and overview: The goal was to obtain PK data on weekly SC dosmg (part A) by
weekly intravenous dosing (part B) in the same subjecls.

Clinical population: The study enrolled patients with non-myeloid. mahgnancles on
chemotherapy. Eligibility criteria were similar to other studies.

' Study design: Part A employed a QW dose schedule starting at 2.25 mg of Aranesp which was
.doubled after week 6 if hgb had not increased to at least 12.0 g/di. or the subjéct did not have a
1.0 g/dL rise in hgb from baseline. Weekly trough samples were collected during the first 168 -
hours of the first week of the first and third chemotherapy cycles. Treatment period was 12 weeks
with a 4 week follow up. Fifteen patients who had a hgb response entered arm B and received a
simllar QW IV dose schedule for up to week 24. :

The mean subject age was 63 years; race distribution was 28 white and one Asian; sex
distribution was 12 men and 17 women. The primary pharmacokinetic endpoints were relative -
- clearance, terminal half life and C max while secondary endpoints included the area under the
curve ( AUC), time of Cmax, terminal phase volume. Safety and response data were also
collected. . -

Results: Peak concentratlons after SC administration were reached slowly ~ approx 95 hours
after a single dose. Mean peak serum concentrations after single and multiple dosing were 10.6
ng/ml and 11.0 ng/mi respectively. Trough conceéntrations rose to a peak during the second week
of the chemotherapy cycle and fell at week 3 suggesting some possible interaction with
chemotherapy. No differences in Aranesp blood levels were apparent after muitiple dosing; no
_evidence for accumulation over time was found. Phammacokinetics were time-linear.
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-Section H Phase 2 Studies )
PROTOCOL_ 990114

¥ Phase 2 study of Aranesp vs placebo
¥ Weekly SC dosing
v Lymphoma subjects

Protocol 990114-Phase 2

Title: A Multicenter ,Blinded , Placebo-Controlled , Randomized, Dose-finding Study of NESP
administered by Subcutaneous Injection for the Treatment of the Anemia in Subjects with
Lymphoprollferatlve Malignancles Receiving Chemotherapy '

' | Experimental design: Mult(center. blinded, randomized, placebo controlled, dose-ranging trial.

Patients were randomized 4:1 to. receive either one of Aranesp dosas (1.0, 2.25, 4.5 mcg/kg) SC
or placebo SC weekly. :

| Period Sites {-Study amms/cohorts & 1 Study Objectiv_e(s) Study Results
of study number patients
11/99to {15 in | 4ams - Safety and dose No dose effect seen.
7/00 Eur. ‘| 1.0 mcg/kg Aranesp 11 | response to Maximum hgb response
: & | 2.25meg/kg Aranesp 22 | Aranespin . at 4.5 mcg/kg Aranesp.
Aus. | 4.5 mecg/kg Aranesp 22 | Lymphoma patients
‘ Placebo - 11

Objectives and Overview: Once a week SC doses of Aranesp were studied in patients with

- lymphoid malignancies. The purpose was to determine safe and effective dose and schedule for
Aranesp. Secondary objectives Included effect of Aranesp on number of RBC transfusions,

" safety, & HRQOL. :

Clinical population: Patients had to be of legal age for consent and carnry a histologic diagnosis
of multiple myeloma, low or intermediate grade NHL, Waldenstrom's Macrogiobulinemia, '
Hodgkin's disease -or Chronic lymphocytic leukemia {CLL]. Screening hgb values had to be 11.0
. g/dL of hgb or less, and patients had to be scheduled to receive chemotherapy for 12 or more

- weeks, Other requirements were an ECOG performance status 0-2, life expectancy of six or more
months, adequate organ function on liver and renal testing. Anemia had to be primarily due to
cancer or to chematherapy ( serum folate equal to or > than 4.5 ng.mL, vitamin B12 >148 pmol/L
no hemolysis no gastromtestmal bleeding, no bieeding atlributab!e to recent surgery)

Study des:gn Patients who were.scheduled to begin cyclic chemotherapy were randomized
-1:2:2:1 to receive Aranesp 1 meg/kg (n=11), or Aranesp 2.25 mcg/kg (n=22), or Aranesp 4.5

mceg/kg (n=22) or placebo (n=11) once a week subcutaneously. The study was double blinded.

Randomization assignments were designed to maximize exposure to 2.25 and 4.5 mcg/kg doses
-which were considered most closely related to rtHUEPO dose of 150 Ulkg TIW. The study period
-was 12 weeks. Patients were stratified to balance between myeloma aind lymphoma subjects

_ Placebo subjects recelved matched placebo volumes. Efficacy endpoints were hgb response/ hgh
‘correction. .

Definitions: Hgb response was defined as an increase in hgb of equal to or > 29IL of hgb from
baseline, Hgb sustained correction was defined as a hgb equal to or> 12 g/L. sustamed for28
days or until the end period of treatment in absence of any RBC transfus:on
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ECOG in % of patients

EGOG 0 45 9 132 36 28 32
ECOG 1 .85 ‘| 64 59 - 55 58 58
ECOG 2 0 27 9 9 13 1"

" NHLis non-Hodgkm S lymphoma Macro is Waldenstrom'’s macroglobulmemla

Efficacy results: A higher proportion of Aranesp subjects than placebo subjects achieved a
sustained correction..No dose linear response was seen. No hgb response to Aranesp except 4.5
mcg/kg was > than the 50%. There were some differences between response rates for the

- various clinical entities as listed below; Amgen emphasized the higher response rate in multiple

myeloma.
Clinical dx Hgb responders (%)
o Muiup|e Myeloma 11/18 (61%)
o Non -Hodgkin's lymphoma 414 (29%)
‘o Chronic lymphocytic leukemia - 5112 (45%)
o Hodgkin's Iymphoma ~4/11 (36%)
HEMOGLOBIN RESPONSE
Hgb respionse Patients transfused Sustained
: ; "correction
n K-M % proportion | K-M propomon % Number pts hgb
(95% ClI) corrected
Wk5-12 wk9-12 wk1-12 [mumber tested
- | All Aranesp 55 | 41 (27,54) 18/52
-Aranesp 1 meg/kg 11 | 45 (16,75) 27 18 36 4/11
Aranesp 2.25 mcg_k_g 22 123 (5,40) 27 14 41 3/22
Aranesp 4.5 mg/kg 22 | 57 (36, 79) 15 15 28 11/19
Placebo 11 {0 45 40 55 2/10
Safety

Aranesp and placebo had similar safety profiles. There were no deaths during or 30 days after
the study and no dropouts due to adverse events. Among AE of historical interest. [hypertension,
convulsions and thrombotic events], and.among cardiovascular, neurologic, vascular (thrombosis
and hypertension) events, there were no differences observed between Aranesp and placebo

patients.

Dﬁxg exposure:

» The median duration of Aranesp in the 55 patients was 12 weeks.
o Two male patients at'4.5 mcg/kg dose had drug withheld and not restarted because hgb
" >15g/uL. Neither had an associated AE within 14 days. One patient at 2.25 mcg/kg
~ missed a dose at week 10 because of chest pain. Dose was restarted without problems
- on week 11. One subject receiving 1.0 mcg/kg missed the week 12 dose because of
severe gastroenteritis and 4 patients missed doses because of non-compliance.
» Dose reductions were noted in 3 patients in the 1.0 mcg/kg dose group, § patients in the
2.25-meg/kg dose group and 9 patients in the 4.5 meg/kg dose group.
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Protocol 980291

v Phase 2 study of Aranesp vs placeho
v Aranesp given SC every three weeks
v Solid tumor patients receiving cyclic chemotherapy

Protocol 980291-Phase 2

Title:A Randomized, Double-blind, Placebo-controlled, Dose-ﬁndmg' Study of NESP Administered
.| Once Every Three Weeks by SC Injection for the Treatment of Anemia in Subjects with Solid
| Tumors Recelving Multicycle Chemotherapy

Experimental design: Double-blind, multicenter, dose-ranging study of Aranesp SC Q3W given to
cancer patients undergoing cydlic chemotherapy Patients randomized 4:1 to receive one of the
doses of Amnesp or placebo. :

Period of | Sites Study amms and number study Study Resuits

study patients Objective(s)

'6/6/99- 26in - | Aranesp 4.5 mcg/kg 33 | Safety of. A wide dose range showed
ongoing | Aus., Aranesp 6.75 mcg.kg 19 | Aranesp given | hgb responses. 9.0 mcg/kg

Canada | Aranesp 9.0 mcg/kg 47 | every 3weeks | to 15.0 meg/kg had hgb
Costo’ Aranesp 12.0 mcg.kg 28 { in non-myeloid | reponse > 50%.

Rico, = | Aranesp 13.5 mcg/kg 36 | cancer
Europe | Aranesp 15.0 mcg.kg 45 | subjects
| Placebo - 51 ,

Objectives and Qverview: The primary objective was the assessment of the safety and hgb
“response in patients placed on an every 3 week SC Aranesp schedule.

‘Clinical population: Patients were required to have solid tumors and_ to be receiving cyclic
chemotherapy; all subjects had to be age 18 or older. Hgb screening values had to be 11.0 g/dL
of hgb or less, and patients had to be scheduled to receive-chemotherapy for 12 or more weeks.
Other requirements were an ECOG performance status 0-2; life expectancy of six or more
months, & adequate organ function on liver and renial function testing. Anemia had to be primarily
due to cancer or to chemotherapy ( serum folate equalto or > than 4.5 ng.mL, vitamin B12 >148
pmal/L, no hemolysis, no gastrointestinal bleeding, no bleedirig attributable to recent surgery).

Study design: This was a dose ranging, | placebo controlled study in anemic patients with solid
-tumors receiving cyclic chemotherapy. Suhcutaneous injections were given once every 3 weeks
for the 12 week study period . Randomization allocation was 4 (experimental): 1 (placebo).

B Aranesp doses were 4.5, 6.75, 9.0,12.0, 13.5, 15.0 mcg/kg. Efficacy was based on part A; part B

‘was unblinded continuation on the same dose of agent and was optional for patients who had
completed part A. After the last dose of Aranesp all subjects were followed for an additional 8
- weeks to monitor later safety events and study the maintenance of agent effect.
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PATIENT VIOLATIONS

Aranesp- placeb‘o.

.| Lacked folate or B12 screening

Unstable angina at entry 1

Delayed study drug by 4 or more days 1

Missed dose due to SAE ( see drug exposure) 2.

Reduced dose in violation protocol - 13
6
2

Overdose/incorrect dose
-Missed antibody sample

= (OIOIO|= Q) =->

- Efficacy : Primary endpomt. Doses from 9.0 to. 15 mcg/kg met the cntena of the clinically
effectlve dose (CED)

HGB RESPONSE AND TRANSFUSIONS AT DIFFERENT DOSE SCHEDULES

Aranesp . in meg/kg given every 3 weeks SC

placebo | 4.5 - 6.75 9.0 12.0 13.5 15.0
" Number 51 32 177 |46 28 135 140
subjects ’ :
Hgh response 14 - |24 48 51 82 59 52

Kaplan-Meier (324) | (8.39) (22,74) | (3567) |(41,82) | (42,75) | (35:869)
prop. % (95% C1) | - :

Change hgb BL 0.08 0.64 1.18 1.27 2.64 1.47 1.38
towk 13 - . , ‘ , ‘
Mean g/dL : . - -
Transfusions . | 46 25 28 30 24 . 128 - 19

wk 5 -EOTP .(32,61) | (9,41 4, 51) (16,44) | (7.41) (11, 40) | (6,32
Kaplan-Meier
prop.% (95% Cl)

Safety: There were 14 deaths on study [ 4 patients receiving placebo-( 8%) and 10 patients
*-receiving Aranesp ( 5%) ]; most were associated with progressive disease. There were 8 patients -
who withdrew: from the study prematurely due to AE ; all had received Aranesp. In 7/8 instances
the reason given was progressive disease; in one the reason was a venous thrombaosis. The most
frequent AE were gastrointestinal and systemic. There was one grade 3 or 4 AE ( pulmonary
embolism) observed in an Aranesp subject. In 13 woriien ( 9%) and one man ( 2%) receiving
Aranesp, the hgb exaeeded the maximum concentrations ( 14 gIdL for women and 15 gIdL for -

- men).

Amendmems

¥ Allowed investigation of incremental doses of Aranesp between def ned doses
¥ Clarified planned analyses

Summary

A three week SC dOSe schedule at hlgher doses than-used in one or fwo week schedules was
active in Increasing hgb values above baseline and decreasing the proportion of subjects
transfused to less than anticipated from historical information . At 8.0 mcg/kg of Aranesp and
higher the number of hgb responders was over 50% and met the prospectively set criteria for
clinically effective dose; the reduction in transfusion requirements was less clear.
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PROTOCOL 980290

¥ Phase 2 study of Aranesp vs. rHUEPO

v Parts A and B: part A is SC QW, sequential, dose escalation study; part B is SC
Q2W, sequential, dose escalation study -

v Subjects are cancer patients scheduled for cyclic chemotherapy.

" Protocol 980290-Phase 2

Title: A Randomized Dose-Finding Study of NESP Administered by Subcutaneous tnjectlon for
the Treatment of Anemia in Subjects with Solid Tumors Receiving Multicycle Chemotherapy

Experimental design: Multicenter, open label, escalating dose cohorts each randomized 4:1
Aranesp to (HUEPO. Part A used a weekly SC dose of Aranesp ranging from 0.5 to 4.5 mcg/kg
or Procrit 150 U/kg TIW. Part B employed a Q2W SC dose of Aranesp ranglng from 3.0t09.0
mcg/kg or Procrit 40,000 U QW SC.

Period Sites .| Study arms/cohorts, dose Study . | Study Results

of study and number patients Objective
' 1 (s :

. 4/14/99 | 32 in | Part A -QW Safety ‘Part A: Hgb response > 50% at
to - |'USA | Aranesp0.5mcg/kg 13 ~ | and Aranesp SC QW 2.25 meg/kg or
10/23/00 Aranesp 1.0 megkg 36 dose- 4.5 mcg/kg -

Aranesp 1.5 meg/kg 35 response ‘

Aranesp 2.25 meg/kg 59 to Part B:Hgb response > 50% at
Aranesp 4.5 mcg/kg 29 Aranesp’ | Aranesp doses from 3-9 mcg/kg
Aranesp 6.0 meg/kg 30 ’ Q2W.

Aranesp 8.0 mgce/kg 14
EPO 150 U/kg TIW 63
Part B-Q2W

Aranesp 3.0 mcg/kg 33
Aranesp 5.0 mcg/kg 31

Aranesp 7.0 mcg/kg 32
Aranesp 9.0 meg/kg 32
EPO 40000 Uwk 32

Overview and objechves Two different administration schedules, QW (Part A) and Q2w (Part
B), bath SC; were explored for safety and hgb response. .

'chmcal population: Patients had to be 18.years of age or older and have a diagnosis of non-
.myeloid cancer. Hgb screening values had to be 11.0 g/dL of hgb or less, and patients had to be

- scheduled to receive chemotherapy for 12 or more weeks. Other requirements were an ECOG
performance status 0-2; lifé expeotancy of six or mare months, & adequate organ function on
liver and renal function testing. Anemia had to be primarily due to cancer or to chemotherapy (.
serum folate equal to or > than 4.5 ng.mL.; vitamin B12 >148 pmol/L, no hemolysis, no
gastrointestingal bleeding, no bleeding attﬁbutable to recent surgery).

= Study design: Part A patients who were scheduled to begm cyclic chemotherapy were '
randomized to sequential, escalating dose cohorts of Aranésp at ¢either 0.5, 1.0, 1.5, 2.25, 4 5,6.0
or 8.0 mcg/kg SC QW or to rHUEPO. Within each Aranesp cohort there was a 4:1 randomization
for Aranesp; rHuEPO. Control tHUEPO subjects were given rHUEPO at 150 ug/kg TIW and were
permitted to double the dose at week 6 if higb response was inadequate {< 1 g hgb/dL) while
Aranesp patients remained on the same dose until the end of treatment at 12 weeks. A four week
- observation period followed the last dose

Part B enrolled separate subjects who were also scheduled for cyclic chemotherapy They were
randomized 4: 1 to one of the doses of Araneasp [3 0, 5.0, 7.0, or 9.0 ug/kg] and given Q2W ar
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Demography and medical history: The table below lists selected pemnent'd'emographic and
clinical data. Demography was reported by -dose in the sponsor submitted report; no significant
differences ware observed between doses or between Aranesp and rHuEPO. -

Demographnc and clinical data at baseline

fHUEPO Aranesp all doses
, : number 53 216
Age % of patients o n
< @5 years 66 54
Equal to or > age 65 years 34 46
Equal to or > 75 years 13 14
Men - in% 28 32
Women in % 72 68
Primary tumortype in%.
Breast 28 30
Gastrointestinal 23 19
Lung 21 19
Gynecologic 11. 113
GU 6 6
Other 11 14
Disease stage lf % 21 21
Disease stage IV % 64 68
Bone mamow involvementin% | 2 2
Efficacy results
Responses at different doses of Aranesp - )
Study agent | Number of Hgb Increase in. Subjects.
. patients response Hgbin g/dL. | transfused
enrolled K-Mprop.% | mean week § to
‘ : "EOTP
. L K-M prop.%
Part A Aranesp 0.5 |13 23 - 0.49 15
-Aranespin . | Aranesp 1.0 | 36 43 0.62 10 .
mcg/kg Aranesp1.5 |36 4 1.07 - 26
QW sc Aranesp2.25 | 59 52 - 1.31 13
C Aranesp 45 |29 76 1.87 6
Aranesp 6.0 {30 173 1.85 16
| Aranesp 8.0 | 14 62 217 0
HuEPO 150 | 53 72 114 30
. U/kg TIW - -
Part B Aranesp3.0 |33 ‘60 1.23 4
Aranesp in Aranesp 5.0 31 .19 1.46 22 -
mcg/dL Aranesp 7.0 -| 32. 54 1.42 23"
QZW sC Aranesp 8.0 |32 67 1.51° 11
HUEPO 32 53 1.84 - 36
40000u/wk

In part A there were 53 patients treated w1th nHuEPO 150 U/kg TIthlch was doubled at week
6 if hgb was not 1 g/dL or more than that at the baseline.
In part B there were 32 patients treated with rHuEPO 40,000U- QW which was mcreased to
60,000 Ull@ if hgb was not 1 gIdL or more hlgher than that of baseline.
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EXPLORATORY STUDIES OF ALTERNATIVE Q2W & Q3W DOSE SCHEDULES

Different weekly subcutaneous dosing schedules were explored in phase two studies 980291
(Q3W) and 980290 ( one and two weék schedules). Protocol 980290 permitted comparison of
-weekly and Q2W schedule within the same study. Three of the relevant dose results are seen

_ below; responses to.all doses utilized in the protocol can be found on page 31. Controls differed
an/d no compaiison of darbopoetin alfa with epoetin alfa was part of the development.plan. in
protocol 980291 (Q3W dosing) the control was placebo; in protocol 980290 part A the control was
epoetin alfa SC 150 mcg/kg TIVW and part B epoetin alfa a 40,000 unit fixed weekly dose SC. The
main evaluation was the hgb response; data on number of pataents receiving transfusions were-
collected. There were limited numbers of subjects in many cases [ number of patients shown in
brackets after hgb values]. The last.column (incr hgb g/dL meanin] , EOTP) counted all patients
while week 4, 8, and 13 column values did not count missing/censored patients. The Q2W and
Q3w data were not regarded by CBER as sufficient to support altermative Q2W or Q3W doses
because the data were limited in number and developed in a phase two study in which the
pnma:y endpoint was not a clinical endpoint.

PHASE 2 Aranesp Hgh Incr. Hgb Incr hgb. Incr hgb incr. Hgb Transfused
STUDIES : 2 response § g/dL mean | g/dL mean | g/dL mean g/dL. meéan w5-EOTP
: [nj -1 fn] [n} : {n]
Protocol -.| uglkg . (n) K-Mprop. | WEEK4 | WEEKS8 | WEEK 13 EOTP. K-M prap.
: sC in% - ‘ In%:
291 Q3W 4.5 (33) | 24 - na | na -1 0.64[14] 0.54 {32] ‘25
Q3w {675 (19) | 48 na na’ 1.18{9) 0.85[17) 28
Q3w {980 . (47) |51 . {na na _ 1.27 {26] 0.90 [46] 30
Q3w | 120 (28) | 62 na ’ na 264(8] 1.63[28] 24
Q3W | 135 (36) |59 na . -lna .- }1.47([28) 1.45{35] " § 26
Q3w | 150 (45) |52 _Ena na .| 1.38[16] 1.21 {40] 19
Q3W. | placebo (51) | 14 na na 0.08[19 0.02[51] 46
290 QW A 15 (35)]|44 0.47[35] [ 1.06[21] | 1.56[16] 1.07 [35] 26
Qw A 225 (59) | 52 0.70{49] | 1.16[49] | 1.45[35] 1.31[59] 13
Qw A45 (29)176 - §0.98[22] | 1.54[19] | 2.81[8] 1.87[29] . ¢§6
12900 Q2w B 3.0 (33)]60. 0.61[23] | 0.81[24] | 1.61[15] 1.23[33] na
QW . B 50 (31)|79 058[25] |1.26[21] | 2.36[14] 1.46[31] 4
Qxw B 7.0 (32)]54 0.61[23] | 0.87{20] | 2.35[11] 1.42{32} 22
Qw B 80 (32) 67 1.23[24] | 1.51[25] | 2.39][15] 1.51[32] 23

Hgb response was deﬂned as an increase of hgb from baseline value of 2 grams or more with no
transfusion within the last 28 days

291 is protocol 890291 and 290 is protocol 980290.
~ In protocol 290 the letters A and B refer to part A and part B of the study:

- na -no information available.
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-Results

Demographics: The 102 enrolied patients included 54 men and 48 women with a mean age of
70; races were 81 % white, 16 % black, 2 % Asian, 2 % Hispanic and 1 other subject. Aside from
the chronic effects of cancer, there were no other obvious other reasons for the anemia.’
Inclusion criteria required that serum folate 2 2.0 ng/mL, vitamin B12 2 180 pg/mL, and that there
be no hemolysis, no gastrointestinal bleeding, adeqiate renal function,as evidenced by a serum
creatininé concentration ofs 2 mg/dL (s 176.8 pmol/L,) and adequate liver function, as evidenced
by a serum bilirubin < 1.5 times the central laboratory normal range. The distribution of baseline
hgb endogenous erythropoietin levels; total Fe binding capacity and transferrin saturation are
shown below. Patients in the lower quartile of transferrin values could include some patients with
iron deficiency which was ot clinically evident. ‘

Baselme laborato values o

! Hgb at baseline in g/dL

i <8g/dL
- 8to<9g/dl
9to < 10 g/dL

10 to < 11 g/dL
i 1tor>g/dL
i Total Fe binding capacity mlcromolesIL

E N
Median

l _Q1,Q3

' Transfemn saturation in %

in % patients

Efficacy: Data shown below suggest that there were responses to Aranesp in anemia of cancer -

patients not receiving chemotherapy. The change in hgb from baseline is within the same order of

magnitude as noted in the cyclic chemotherapy study graups. :
Res : onses to Aranesp at three dlfferent doses

| Pts t transfused R

| Hgb responders

| Change inhgb
baseline to EOTP

i Week 5-EQTP

% K-M proportion
(95& CY) -

Mean hgb g/dL -

K-M proportion
(95& CY)

68 (50,86)

1.66 g/dL

~|736(10,32)

66 (49,84)

2.07 g/dL.

14(1,26)

192 (80,100)

2.1 g/dL
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SECTION J PIVOTAL TRIAL 980297
v" Phase 3, randomized, pivotal trial

¥ Aranesp vs placebo compared in lung cancer patxents given platinum
containing chemotherapy

“Protocol 980297-Phase 3 .

Title: A double-blind, Placeho Controlied , Randomized Study of NESP for the Treatment of
Anemia in Lung Cancer Subjects Receiving Mu_lticycle Platinum Containing Chemotherapy

Experimental design: Phase 3, double-blinded, multicenter,multinational, placebo-
controlled, randomized, balanced study. The Aranesp dose utilized was 2.25 mcg/kg QW
with doubling of dose at 6 weeks if hgb response was inadequate. Treatment period was
12 weeks with a 4 week untreated follow-up and more extended follow-up for a year.
Stratification was for treatment center and for tumor type ( NSCLC vs. SCLC).

Period | Sites Study arms and | Study Objective(s) Study Results
of number patients -
study ~ . ; o ;
9/14/99 { 70 sites | Two arm Determine if Aranesp | Transfusions reduced in
to in Aranesp 185 | is superiorto placebo | Aranesp vs. placebo
14/8/00 | Australia, | Placebo . 159 | in reducing RBC -| patients (60 % to 26 % in
Canada ‘ transfusions during the ITT dataset) .
& Europe ~ 1 cyclic chemotherapy.

Overview and Objective(s) The study was designed to support licensure by comparing the
effectiveness and safety of Aranesp to placebo in treating anernia in lung cancer patients
receiving multicycle platinum-containing chemotherapy. The primary endpoint was the proportion
- of subjects who received RBC transfusions during the fifth to 12th week of treatment. Secondary
objectives included increase in hgb from baseline and HRQOL after Aranesp therapy HRQOL -
was later removed from proposed package insert by sponsor].

Patient populatlon ‘
Inclusion criteria  verbatim from submitted protocol)
o lung cancer (either SCLC or NSCLC)
.o atleast 12 additional weeks of platmum-contammg cyclic chemotherapy planned
. regardless of cycle length
o anemia (hemoglobin £11.0 g/dL), as assessed by a local or central laboratory result
within 7 days before study day 1 (the first scheduled day of on-study chemotherapy and
. the first day of study-drug administration) .
o life expectancy of at least 6 months and an Eastern Cooperative Oncology Group
- (ECOG) performance status of 0, 1, or 2 A
o anemia predominantly due to the cancer or chemotherapy (ie, serum folate equal to or -
less than 4.5 nmol/L [22.0 ng/mL] and vitamin B12 >148 pmol/L, no overt hemolysis, and
no overt gastrointestinal bleeding or bieeding due to recent surgery) , adequate renal
- function and adequate hepatic functlon (bifirubin $1.5 times the central laboratory's upper
limit of nommal range) :
o ‘available for 4 weeks after administration of the last dose of study diug
o legal age for informed consent and written informed consent obtained

Exclusion criteria are not verbatim from protocol but rather are summarized relevant points.

Excluded were patients with a primary hematologic disorder associated with anemia; uncontralled
- hypertension; a history of seizures; uncontrolled angina or congestive heart failure NY Heart

Assaclation > class Il or a known ejection fraction < than 40%; central nervous system -
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malignancy. Also excluded were patients-with iron deficiency ( transferrin saturation < 15% and
fervitin < 10 ng/mi); patients who received a RBC transfusion within 4 weeks or epoetin alfa within
8 weeks; anyone who received prior therapy with Aranesp.

Study design Protocol 980297 was a phase 3, multicenter, muiti-national, randomized, placebo
controlled, double blinded trial. Three hundred and twenty patients were enrolled & randomized
equally (see patient disposition below) to receive eitherthe 2.25 meg/kg dose of Aranesp _
[treatment armm] or placebo SC. The first dose of study drug was given on the first day of the next
cycle-of chemotherapy after randomization whenever possible and re-administered weekly on the
same day of the week. Each patient was treated for the 12 weeks (treatment phase). If a subject
" had not achieved a 1.0 gram/dL or > rise in hgb by week 6, the dose was doubled to 4.5 mcg/kg.
After the conclusion of the treatment phase (EOTP) there was a four week follow-up without
treatment. This was followed by a 12 month long term follow-up period. Transfusion of RBC was
" determined by study guidelines (non-mandatory) but the final decision was based on medical
judgment. No information provided on transfusion practices of the 70 participating centers.
-Analysis of transfusion indicatjons are found on page 42 .of this Secuon

Evaluation and endpomts The primary endpoint was the estimated Kaplan—Meier proportion of
subjects who received RBC transfusions from week 5 to EOTP stratified by tumor type and
region. It was evaluated in the primary analysis dataset which considered evaluable all subjects
who remained on study until week 5 of the treatment period as stipulated in the prospective
development plan. The use of a “guarantee period” of the first 4 weeks of drug exposure as a
prerequesite for evaluation is consistent with the knowledge that the response to epoetin aifa and
darbopoetin.alfa occurred after 3-6 weeks of therapy. Subjects who withdrew/discontinued from
study after week 4 for death or disease progression were censored while those who withdrew for
any other reason were lmputed to be transfused (treatment failures for primary endpoinf).

_ Stratification was by geographlc region & by tumor type ( SCLC vs NSCLC). There were three
centers in Australia, 5 in Canada, 25 in Central and Eastern Europe, 37 in Westem Europe.

Other endpoints were determined in the intent to treat population which included all randomized
patients who received at least one dose of drug. As stated above, in the primary analysis,
-transfusions were imputed to any subject who withdrew from study before end of treatment-phase
(12 weeks) for reasons other than death or progressive disease. The same |mputauon was
apphed to statistical evaluation of the' secondary endpoints.

Secondary endpoints included the time to first RBC transfusion. week 5 to EOTP, the proportion of
subjects receiving RBC transfusions week 1 to EOTP and weeks 1-4, the number of standard -

- units RBCs transfused week 5 to EOTP, the number of days receiving RBC transfusions week $
to EOTP, the proportion of subjects with hgb response ( see definitions), the proportion subjects
with hgb corraction ( see definitions), the time to hgb response after start treatment, the time to

'hgb correction after start treatment, the change in hgb from’ baseline to EOTP .

Safety endpoints included the incidence of death. the incidence of AE and serious AE, the
" proportion of subjects with hgb > 15 g/dL for men and > 14 g/dL. for women, the rate of rise of
_hgb, the changes in laboratory variables from baseline, the proportion subjects with antibody
formation to NESP, the incidence of use of concomitant medications, the number days
. hospitalized. Tumor progresson and survival data were collected for up to one year.

. Deﬁnmons
Hab response was defined as an increase in hgb equal to or > 2 gIdL aver-the baseline in
absence of RBC transfusions during the preceding 28 days. -
Hab correction was defined as a hgb equal to or > than 12 g/dLl.in absence RBC transfusmns
during the preceding 28 days
EQTP is end of treatment period. It is usually day 1 of week 13. For subjects who wnthclrew, the
treatment phase ended after last dose of study drug.
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Demographic and clinical features: The two study armis appear balanced,
 DEMOGRAPHIC AND CLINICAL FEATURES OF THE STUDY POPULATION

Placebo . Aranesp Total
n= ' -158 166 . 314
Male/female number - 116/42 111/45 227
Rage-whiteé. number 158 156 - 314
Age median yrs 61 ' 62.5 62
Subjects 65 or> number 66 59 125
NSCLC number 114 - 108 ] 222
Stage | ‘ 2 2 4
I : 2 2 . 4
n 48 29 : V4
. v 3 62 . 75 137
SCLC number i 44 - 48 .92
Limited disease 19 - 16 : 35
Extensive disease 25 32 57
Bone marrow involvement 4 _ B 5
% . =
ECOG % , : i ,
» 0 ‘ : 15 14 ' 14
1 ] . 62 70 66
2 23 ‘15 19
>2 - 0 ; -1 ’ 0
Hepatic metastases % . 20 - 20 . 20
Baseline hemoglobin;

Baseline hgb affected the proportion of subjects who received a-RBC transfusion. Using the < 9.0

g/dL group as the reference group there was an independent effect using both the Cox

proportional hazards regression and logistic regression ( 3 indicator variables). The Kaplan-Meler

. proportion of patients transfused weeks.5 to EOTP for groups with baseline hgb'8-<10, 10to <

.11, > 11 were 0.59, 0.47 and 0.21 respectively ( data source was Amgen) [ page 44 for further
dxscusslon baseline hgb as covariate).

The percontage of subjects in each of four ranges of hgb values are relatively comparable but
there is an imbalance in the number of patients who had baseline hgb values above 11.0 E
grams/dL in violation of eligibility requirements. Sponsor explanation is that the screening values
met eligibility standards of hgb <11.0 g/dL but that later baseline determinations disclosed that 20
placebo and 42 Aranesp) patients had hgb levels > 11.0 leaving the fraction of subjects with

baseline hgb > 11.0 unbalanced between arms. To determins if the imbalance introduced a bias; .

Amgen included a sensitivity analysis in which they recalculated endpoints after remioving > 11.0
-subjects from both test groups; the endpoint was not substantially affected CBER statlstlcal
_analysis concurred with the Amgen analysis.

; BASELINE HGB VALUES IN TWO STUDY ARMS

Placebo - Aranesp
D ‘ 159 - 155

Hab (g/dL)- # - #
] <8gidL - -8 - 4

. 8to<9g/dL .23 - - I

"9-t0 <10 g/dL. 4 A
10to <11 g/dl 69 .63
11or> g/dL . 20 - - 42
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Efﬁcacy

Primary endpoint: Study 980297 served as the pivotal study in support of licensure with - .
supportive data from studies 990114, 980291, 990146, 980290, 20000174. The primary endpoint
was a comparison between the two study arms, of the fraction of patients transfused between
week 5 to end of the 12 week treatment period. The 85% confidence intervals [Cls} shown below
‘do not overlap and the p value is < 0.001. The primary endpoint was based on the primary
analysis set (see Evaluation and Definitions in this Section)) which was restricted to data from
‘patients who had completed the first 4 weeks of study; the Kaplan-Meier proportion of patients
transfused was 51% for the patients in the placebo arm vs. 21% in.the Aranesp arm. The same
analysis was also performed on the intention to treat dataset which includes patients during all 12
study weeks. The comparable figures were 60% for the K-M proportion of patients in the placebo
arm vs.26% in the Aranesp am. The two stratification variables, tumor type and the reglon, did
not change the results . The platinum containing chemotherapy employed likewise did not affect
msults substantially ( see tab!e below) .

. EFFICACY ENDPOINT OF PROPORTION OF SUBJEGTS TRANSFUSED USING .

PRIMARY ANALYSIS DATASET*
Placebo arm - Aranesp arm
N= 149 : N=148
Subjects with RBC Number 74 39
transfusjons week 5to | - :
EOTP: . K-M proportion % | 51 % 1 21% -
95% Cl | 43,60 SR 15,28

*The pﬂmary analysis data included subjects who had completed the first 4 weeks of the
study (guarantee period) .

EFFICACY ENDPOINT OF PROPORTION OF SUBJECTS TRANSFUSED USING ITT

ANALYSIS DATASET*
Placebo am NESP am
| : ' < N= 158 ) N=156
Subjects with RBC Number 89 53
transfusions week 1 to ) f . '
EOTP K-M proportion % | 60 % 26 %
95% Cl 52,68 20,33

o The ITT analysns datasef included ali subjects. enrolled in the respective arms

. .Explomfory analysis. There'is no conelahon'between the choice of blahuum-containing regimen
‘and the number of subjects transfused on chemotherapy with or without Aranesp,
Effect of platinum —containing chemotherapy on endpoint

1 Placebo - | Aranesp
Carboplatin # subjects transfused - | 43/83 15/56
| Istudy group ‘ o
‘ K-M proportion {95%GCli] 54[43,65] . .1 28[16,41]
Cisplatin # subects. transfused . 31/66 . .| 24/92
Istudy group '

K-‘M proportion [85% Cli] 50[37,62] 27[18,36]
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Sensitivity analyses of primary endpoint: Sensitivity analyses were performed to assess the
impact of withdrawal of subjects from study and the impact of transfusion policy on the primary
endpoint. The primary endpoint stipulated that withdrawal from study due to progressive disease
or death was legitimate but withdrawal for any other reason was assessed as a transfusion event.
The sensitivity analysis of withdrawals performed the same calculation imputing transfusion for all
withdrawn patients or using no Imputation at all for withdrawn subjects. With respect to
transfusion policy any subject with a hgb below 8.0 g/dL. was considered transfused. For all
sensitivity analyses perforined, the proportion of patients transfused in the Aranesp armm was
significantly less than in the placebo arm ( see table).

SENSITIVITY ANALYSES'
ANALYSIS K-M proportion of | K-M proportion of | K-M proportions %
patients transfused patients transfused
% (C1) % (C) :
Placebo Aranesp Aranesp minus placebo .
Analyses which determine if withdrawals change efficacy endpoint '
N [primary analysis 149 - . 148
dataset] ]
Impute transfusion to | ' .
all patients who 56(48,64) 25(18,31) -23
withdrew ,
WS to EOTP
No imputation for any - )
subject who withdrew . 48(40,56) 16 (10,22) -28
W5 to EOTP
Analyses with determme effect transfusion palicy on efﬁcacy endpomt
n 148 - © 149

Transfusion imputed
for all subjects with
hgb equal to or< 8.0
| g/dL W5 to EOTP

62 (54,70) 29(21,36). 30

EOTP is end of treatment period: Source of data was Amgen/re-analyzed by CBER.

Secondary endpoints : Secondary endpoints were consistent with the primary endpoint.The

. median fime to the first transfusion for 25% of patients was 8 weeks in the placebo and not
reached until week 12.7 by subjects in the treatment am. The number of units transfused, the -

- number of days of RBC transfusions were less for the Aranesp arm. hgb response, hgb correction

. and time to hgb response all were superior in the Aranesp study group trending in the same
.direction as the primary transfusion data [source-data reported by sponsor Ire-analyzed by

CBER]

- SECONDARY ENDPOINTS - .,
‘ 1 Placebo | Aranesp
-Number units Transfused . )
Primary dataset Mean +/-SE 1.92+/-0.27 0.67+/-0.14
ITT dataset Mean +/-SE 2.64+/-0.32 1.14+/-0.19
Number days RBC Transfusions |-
Primary analysis dataset 1 Mean +/-SE - 0.9+/-0.1 0.3+/-0.1
ITT dataset Mean +/-SE 1.2 +-0.1 . 0.5+/-0.1
Hgb respornse. _{| # patients/#in dataset | 22/158 66/156
ITT dataset K-M proportion 18 148
- [95%CH] [11,24] [39,56]
‘Hgb correction # patientsf# in dataset | 20/158 78/156
ITT dataset K-M proportion 10 59
) [95%Cl] ] 15,16} {50,67]
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Transfusion triggers: The primary endpoint depended on the decision to transfuse a-subject.
The basis for transfusion was, in the main, clinical judgment with a uniform set of sponsor-
developed guidelines serving as recommendations. The study was double blinded; thers is no
information on how well the blind was maintained after start of study, to protect transfusion
decisions from bias.

CBER requested the sponsor to compare the study amms for the different indications for
transfusion as listed by the on-site investigators on case report forms. The reasons or indications
for transfusion were divided into four categories of data. For each indication group the number of
transfusions within past 7 days, the mean hgb at time of transfision, Q1, Q3 and range are

. shown below. The indication,"study specific trigger reached", refers to hgb values below 8.0 g/dL.
of hgb. Medically indicated refers to signs, symptoms or medical conditions referable to the
anemia. Prophylaxis for hemoglobin was rarely an indication for transfusion and presurmably was
in anticipation of further blood loss. Under other indications, the investigator verbatim terms were
for radiotherapy; patients best interest; investigator decision; physicians decision; dyspnea,
There was no ostensible difference noted between the placebo and Aranesp subjects.

Hemoglobin values at time of transfusion for different indications

Placebo Aranesp 2.25 “Total
‘| Number patients ] 158 . . - | 156 -1 314
Overall ) 4
Number tfn last 7 days 192 - 84 276 :
Mean hgb at time tfn +/- S.D. 8.0 +/-1.2 8.2+/-1.0 181+-11
Median hgb at time tfn 79 8.1 8.0
Q1,Q3 73,88 , 7.6,8.9 174,88
Range ) . 14.9-12.0 -1 6.2-10.2 4.9-12.0
Indication is “study speclf ¢ trigger :
reached” :
Number tfn last 7 days 121 50 . 171
Mean hgb at time tfn +/- S.D. 7.5+-10 T6+/-0.7 76+-09 .
Median hgb at time tfin 7.6 7.7 76 .
Q1,Q3 7.0.8.0 - 17.00,8.10 7.00, 8.00
Range 4.9-11.3 6.2,9.8 49, 113
Indication is® medically indicated” | o : _

Number tfn last 7 days 65 ‘ 29 94 .
Mean hgb at time tfn +/- S.D. 9.0+-10 9.0+/-0.7 9.0+/-0.9
Median hgb at time tfn 89 9.0 -19.0

- Q1,Q3 8.30, 8.50 8.30,9.50 - 8.30, 9.50
Range ; C17.0.12.0 : 1.7,10.2 7.0120 -
Indication is “prophylactic for hgb" ‘ ‘
Number tf last 7 days HETE 10 ' 2
Mean hgb at time tfin +/- S.D. 84+/-186 ; 8.4+/-186
" Median hgb at time tfn : |1 84 ‘ . 84 )
Q1,Q3 - . 17.30,9.50 : 7.30, 9.50
Range - 113,95 . | ] 173,95 -
Indication is"other” ‘
* Number tfn last 7.days 4. 5 9
Mean hgb at time tfn+/- S.D. 8.6 +-05" "18.4-06 : 8.74/-0.5
Median , 185 187 8.6.
Q1,Q3 B 8.30, 8.95 : 8.30,9.00 8.30, 9.00
Range ; 8.2, 9. 3 8.2,9.8 82,98
- Tfn is transfusion ) i '

See attachment 3 for data as pmwded by sponsor




Guidelines for transfusion from protocol-verbatim: " it is recommended that RBC transfusion
be given in the event that the hgb decreased to less than or equal 1o 8.0 g/dL , providing there are
- signs and /or symptoms of anemia ( e.g. lethargy, congestive heart failure, angina, or dyspnea).
The reasons for administration of any RBC transfusion will be recorded in the CRF. Additionally , -
the reason far not administering a RBC transfusion when hgb is equal to or less than 8.0 g/dL. ,

will also be recorded in the CRF. RBC transfusion when hgb is > 8.0 gldL m the absence of -
accompanying signs and / or symptoms, is not recommended”.

“Responders” to Aranesp in-registration protocol 980297; hgb increase and time .
sequence: Hemoglobin responders were defined-in these studies as individuals who had a:2
gram/dL. or more rise in_hgb. by the end of the treatment period. This is approximately similar to
the change of 6 hernatocrit units applied as a méasure of response in epoetin alfa studies.
Changes in hgb over baseline with time dunng treatment in 66 hgb responders in the Aranesp
anm are shown in the table below. A 67" patient had a hgb response and is missing from the
result. The missing values in weeks 4, 6, 8, and 13 were dué to RBC transfusions that occurred
within 28 days of a particular week and because of withdrawals as the study progressed . in
contrast, the change in hgb from baseline to EOTP contains imputed values for all patients with
last observation carried fowvard

The initial dose In this protocol was 2.25 meg/kg which was doubled in patients whose hgb had ’
not increased 1.0 g/dL. or more by week 6. Sixty seven of the 156 Aranesp-exposed patients had
 their dose doubled from 2.25 to 4.5 mcg/kg/ week. Twenty eight % of the 67 subjects who had
their Aranesp dose doubled were responders i.e, they had a 2 g/dL or > rise ii hgb over
- baseline, by the end of freatment period. Sixty nine % of 89 subjects who were not “doubled”
were responders by the end of treatment period.

Changes in hgb compared to baseline in 66 of the 67 hgb responders in the Aranesp arm

Change from | Week 4 Week 6 Week 8 Week 13 EOTP -

| baseline : : -
N 45 48 57 43 . o)
Mean 0.42 1112 1163 2.54 243
SE 0.17 0.15 0.17_ 0.23 0.20
Median 1.0.40 1.15 1.70 240 . 2.45
Q1,Q3. -0.20,1.00 - | 0.50,1.95 0.80,2.30 - | 1.60,3.50 1.50,6.40
Range -2.60,4.77 -2.40,3.10 -1.30,5.40 ~-1.10,6.40 -1.10,6.40
Covariates -

- Age: Covariates which might influence endpomts were exammed Age, tumor type sex and

race, lymphoproliferative vs. solid tumors did not interact with treatment effect ( see table below
for age- Source Sponsor).

- Covariate analysis for age

Test <65 yrs vs 65 or > <75yrsvs750r> °
‘Aranesp | Hazard ratio for RBC 0.5 0.5
225 transfusion w5-EOTP
megkg | Hazard ratio for Hgb 38 139
SC QW | response - ) - : :
Mean Incr. Hgb from 0.8vs. 1.2 1.0vs. 11 -

baseline in grams/dL
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Hgb and endogenous erythropoietin: Baseline hgb and baseline endogenous erythropoeitin

were examined for their relationship to hgb response and the number of transfusions received by
a patient. The likelihood of transfusion was decreased with higher baseline hgb. The incidence of -

-hgb response also fell but the inverse relationship was less marked. There were more

transfusions in subjects with erythropoeitin fevels above 36 (median) or 59 (3" quamle) { data

from CBER analysis}].

RBC transfusions from week 5 to end of treatment by haselme hgb in

Aranesp and placebo arms

'Baseline Aranesp Placebo
Hgb g/dL

' n Patients transfused n Patients transfused
: K-M proportion % K-M proportion %
<9 18 _0.80 : 26 0.58
8f0<10 28 0.39 39 0.59
10to <11 72 0.18 70 047
> 30" - 017 14 021

. Hgb responders*® from week 5t end of treatment by baselme hgbin

- Aranesp. and placebo arms

- Aranesp Placebo
Hgb g/dL. n Hgb responders n Hgb responders -
. K-M proportion % K-M proportion %
1<9 20 0.55 28 0.25
9t0< 10 31 Q.52 41 0.20
10,to < 11 74 . 042 74 0.07
1>11 31 . 0.26 15 0.13

* Hgb response is deﬁned asa 2 g/dL or > increase in hgb above bascline byend of
treatment in absence of transfusion i in last 28 days

RBC transfusions from week 5 to 12 by baseline serum erythropoletm in

. >b9

. - the Aranesp arm
-Serum Quartile | Total | #transfused | Transfused
EPO : KM
) propartion % -
- .23 1 37 2 - 6%
>23-36 2 33 6. 19%
36-59 3 38" 12 _34%
4 .31 14 ~ 46%




~ Safety

Adverse events: AE with a 5% or > incidence, regardless of relationship to study agent are
shown in the table below. AE in bold have a 5% or more difference in incidence between ams.
There is a trend to higher levels of nausea, vomiling, diarrhea, asthenia and fatngue in Aranesp

- arm. The dyspnea may be related to the underlying lung malignancies.

AE REGARDLESS OF RELATIONSHIP TO AGENT WITH A 5% OR HIGHER INCIDENCE -

Preferred Tenms - Platebo Aranesp 2.25.
) : m
n= 159 | n= 155
% of patients % of patients
1 # pts reporting AE - | 95% 95%
Nausea 38 43
Vomiting 29 34
Asthenia 19 24
Fatigue 26 21
Dyspnea 25 20
Fever 18 18
Constipation 114 17
| Anorexia 18 15
| Diarrhea 9 14
- | Dizziness |7 IR 14 .
Granulocytopenia 13 12
. |.Cough ' 15 11
" | Pulmonary 14 11
carcinoma ) .
Headache 8 10
Painback =~ 12 10
Pain imb 8 110
Alopecia - 1.9 {10
Pain abdominal 11 10
Paraésthesia 8 {10
Pain chest 18 9
TREATMENT RELATED AE WITH AT LEAST A 1% INCIDENCE
Preferred terms: " Placebo Aranesp 2.5
S ; meg/kg/wk
n 159. A%F 1.
# pts reporting { # pts reporting’
: - AE - AE - .
- # pts reporting AE 5 8
Injection site pain 2 4
Nausea 1 2
Dizziness 0 1
Peripheral edema- 1 1
Vomiting 1 -1
Hyperiension . 1 1
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Deaths: There were 22 deaths in the Aranesp and 19 in the placebo armn during the initial study
period of 16 weeks. The causes are shown below by Body System and.Preferred teans. Twenty
five of the 41 deaths were attributable to prugressuve disease. No deaths were attributed [ by site
investigators ) to epoetin or darbopoetin alfa.

CAUSES OF DEATH
: . | Placebo | Aranesp - | total
N 159 155 314
Preferred term - : Number of | Number of | Number of
- patients patients = | patients
Body as a whole 3 4 7
Metastatic neoplasm 1
-Sudden unexplained death 2 :
Cardiovascular - , 12 o) 1 13
Cardiac failure ; . 1 '
1 Circulatory failure - 1
"| Heart rate/ rhythm ' ; 1 0 1
_ Cardiac arrest : 1
Liver : 0 1 11
| Hepatic failurelhepatac neoplasm A
Myocardial ot 1 2
‘Coronary artery disorder 1
Myocardial infaction- 1 :
Respiratory (tumor) 12 15 27
Cumulative 19 . - | 22 41

. Withdrawals due to AE: Ten subjects withdrew from the Aranesp arm and 13 from the placebo
due to AE the most.common reason was disease progression (11 of the 23).

Serious AE; There were 60 subjects or 38% of Aranesp amm and 58 subjects or 36% of the
placebo amm who had serious AE. Only one subject, described below, had an SAE .attributed to
study drug. -

: v A 64 year old man with lower extremity ulcers related to heart disease noted a
worsening of leg ulcers 8 days before study drug started. Fifteen days later he
developed a rash and edema of extremities with a diagnosis of necrotic, ulcerative
vascutrhs Symptoms/signs resolfved in 7 days. .

. MOST FREQUENT SERIOUS AE

Aranesp Placeho . )
. % of subjects % of subjects
Fever . -1 7. - . |8
Pulmonary carcinoma | 7 8
| Granulocytopenia 5 6
Metastatic neoplasm | 6 3

All other SAE were below 1% incidence: .

Antibody assays, bxochemtshy results and patients who exceeded either the maximym hgb value
or the maximum rate of rise of hgb are discussed in the ISS. .

: Hypertenslon medications were Initiated during the study in 19 (12%) of the patients in the
Aranesp group and 13 (8%) of the placebo arm.

Hospltalizatlon Inthe placebo group 68% of patients were hospitalized; the mean number of
hospxtal days was 19. Comparable data for the A;anesp treated patients were 66% hospitalized
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'SECTION K
INTEGRATED SUMMARY OF SAFETY (ISS)

The initial submission in September 2001 included 781 patients in 5§ major studies who received
Aranesp and concomitant chemotherapy. A later update added another 92 patients to the safety -
database from protocol 20000174 for a total of 873 NESP- exposed, concomitarnt chemotherapy

- subjects plus another 102 patients from-protocol 990111 who:received Aranesp but were not on .
chemotherapy. The information presented in this section is all updated to the most recent afeg
dataset of 873 patients.

The mean observation period for the majority of subjects was 12 weeks on treatment plus 4
succeeding weeks off treatment. There was a longer term follow-up for survival and disease
progression for 12 moriths on 314 patients in protocol 980297,

Initial submission: 781 received Aranesp | 157 subject years
9/18/01 85 received rHUEPQ | ’

. ' 221 received placebo | - .
Update 873 received NESP 177 subject years
3/3/02 . 115 received rHUEPO

221 received placebo

Most patients had received several cycles of prior chemotherapy; for example in pivotal study
980297 the percent of patients with prior chemotherapy ( mean # courses) was 91% (3.3
courses) & 94% ( 3.5 courses) for the placebo and Aranesp 2.25 meg/kg patients respectively.
All of the patients in the safety database were scheduled to receive at least 12 weeks of cyclic’
chemotherapy concomitant with the Aranesp except for those in protocol 9901 11(anemia of
cancer).

“For all patients the maximum thresholds for hgb were 14 g/dL for women-and .15 g/dL for men
during the 12 week study period. Persons who exceeded those doses had drug withheld until the -
hgb was 13.0 g/dL.hgb of less and then resumed at.a decreased dosé. The sponsor initially
attempted to achieve a uniform policy with-regards to transfusions and later changed-to -
.recommendations which are quoted from the 980297 pivotal study below. It is noted that one of
the sensitivity analyses (ISE section) imputed transfusion to all patients who had a hgb at anytxme
below 8.0 g.dL; the comparatwe significance of the results did not change

Sponsqr recommendatlons for RBC transfusion

“RBC transfusions were recommendeéd if a subject’'s hemoglobin concentration
decreased to 8.0 g/dL. Subjects with hemoglobin concentrations > 8.0 g/dL
could receive a RBC transfusion if signs or symptoms of anemia (eg, lethargy,
congestive heart failure, angma or dyspnea) were present”.

Major safety review areas included:
' AE, deaths and withdrawals from study
Serious adverse events { SAE)
Adverse events of historical & special mterestlhigher nsk
Rate of rise of hgb and AE
Maximum level of hgb and AE
Antibody to Aranesp
Relapse and survival in the protocol 930297 follow-up group -
Relationship/lack of between dose-of Aranesp and toxicity

000000 CQ



50

Dimograghlcs and clinical features: Forty percent of Aranesp-exposed patients (n= 873)
were male. The female preponderance was probably related to the high number of breast cancer
subjects. Race distribution was 88% Caucasian, 5% Hispanic , 4% Black. Sixty two percent of
subjects had grade IV, 21 % grade lil, 10% grade | or Il disease and 7% were other or
unclassified at entry to study. The major sohd tumors were breast cancer 21%, ovanan cancer
10%, non-small cell lung cancer 23%

Protocol 20000174 additional safety data : An interim report on safety was provided for
protocol 20000174 which is & phase 2 study of 4 different dose-schedule combinations utilizing a
- fixed dose of fHUERO as control anm. Only safety data was collected from this study.To be
enrolled a patient had to have a hgb of 11.0 or less, and be receiving or about to received cyclic
chemotherapy, ECOG had to be 0-2 ,and subjects had to have adequate organ function on
laboratory studies. Approximately 30 subjects were randomized to each group. Treatment phase
was 12 weeks followed by 4 weeks of follow up. [ The endpoint was proportion of patients who
had a hgb response (an increase in hgb of 2.0 g/dL or > in absence of transfusion. Transfusion
was recommended if hgb < 8.0. ]

Protocol 990174

Title: A Dose-and Schedule—Findmg Study of NESP for the Tréatment of Anemia in Subjects with
Solid Tumors Recelving Chematherapy

Experimental design: Randomized, active control study of four different dose and administration
schedule cohorts of SC Aranesp. Th:s study was only analyzed for safety data. There were

92 Aranesp patients randomized approximately equally between the 3 Aranesp ams and
30 active anm Procrit subjects.

Period | Sites Study arms/cohorts, dose and number ‘| Study . Study
of study : patients Objective(s) Results -
Ongoing | Multiple | Study amms E o Safety of | Ongoing
. Aranesp 4.5 mcg/kg/wk to hgb 12; Aranespat study
then 1.5 meg/kg/wk to wk 12° ' different
Aranesp 4.5 mcg.kg/wk x 4 wks; schedules/doses
then 2.2.5 meg/kg/wk x 8 wks ’ ) .
Aranesp 4.5 mcg.kg/wk x 4 wks;
then 3.0 meg/kg/Q2W x 8 wks
Procrit 40000 U/wKk x 12 wks -

Overall mcldence of AE deaths and dlscontmuatuons from therapy because of AE at
different doses; The incidence of AE (regardiess of relationship to agent) was similar in the

; placebo (94%) rHUEPO (97%) and Aranesp (97%) populations. Deaths on study, defined as
‘any death event within 30 days of a dose of study drug, were also similar | plaeebo 10%, I‘HUEPO '
13% and Aranesp 9%].

There was no association between the 'Ara_nesp adminlsiration schedule (Qw, Q2w. Q3w) and
-dose intensity with the incidence of the major events listed below (see Table below: Comparative
Incidence of AE in ISS). The exception was the incidence of premature discontinuation of therapy
observed for AE in the Aranesp 3.0 mcg/kg/wk or > subset (11%) as compared to patients

receiving Aranesp at doses < 3.0 mcg/kg ( sée table below). The different pretocol sources of the

data of different dose intensity confounds mterpretat:on of results (further comments on page
.52). A

Review of the reasons for discontinuation indicated the major causes were death and pvogressnon '
of malignant disease. Reasons-other than disease progression/ death AE leading to premature
dlsconﬂnuatlon had an incidence of 1% or less for any single Preferred term.
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_ ARANESP_in mog/kg/week
Flacebo RHuEPO <20 20 t0<3.0 | =foor>30 | All
Number 221 . 115 160 313 400 - | 873
) L Number (%) e
AEall 208 [94] [ 112[97] | 158(99] | 300 [96] 303 [98] 851 [97]
Severe AE' 90 [41] |53 [46] |66[41] - | 143 [46] 195 {49] 404 [46]
serious AE' |82 .[37] | 43 [37] | 45 ]28] 116 [37] 154 [39] - | 315[36]
Trimt AE? 14 [6] |6 [5] 21[13] 30 [10] 47 [12] 88 [11]
Severe AEZ 2 M |o 1] . 5 [2 5 M) 11 [6]
| seriousAE> {0 - |0 12 [1] 1_[0) N 6 [1]
DCd-AE" 12[5]. | 817 916] 17 [5] 43 1] 69 18]
beaths 24 111 14]12] 13[8] 31[10] 44 _[1 1] 88[10]
T regandiess of relationship to study agent - treatment related AE ' '

*Discontinuations due to AE .

Severe AE are.defined as severe or fife threatening. Senous AE are as per FDA definition.
Source is Table 5-10, 120-day Safety Update, Amgen :

. AE of all grades:The table below lists adverse events of all grades in .order of frequency

_regardiess of relationship to study agent when found in greater than a 5% incidence. The
majority of AE reported appeared to be related to the cancer study population. Those which could
be agent related included fatigue, fever, anorexia, and possibly gastrointestinal cormplaints; they
were all mild and have been observed with epoetin alfa. There was no evidence of serious
allergic reactions on or close to the time of administration of Aranesp. The incidence of edema
and diarrhea are higher in both EPO and Aranesp ams and may be related to erythropoiesis-
stimulating agents

AE REGARDLESS: OF RELATIONSHIP TO STUDY AGENT AT lNClDENCE OF §% OR MORE

IN ISS POPULATION
Placebo . rRHUEPO - All Aranesp*
1 n= 2186 1 114 873
e % - 1% %
All AE 94 ' 98 98
Application site 3 , 3 6
Nausea . 38 135 137
Féggue - 30 26 33
Voritirig- 28 118 127
Diarthea. 12 23 22
Dyspnea . 24 22 - 121
Edema ,peripheral 8 18 - 16
Edéma i1 0 ‘ |5
Fever . 118 20 - 119
Constipation 17 16 18
| Anorexia i8 8 - 118
Pain abdominal 23 18 . 17
Asthenia - 116 116 116
Pain back 114 14 - 415 .
Dizziness 8 12 14
Arhralgia 6 17 13
Headache - 19 12 12
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Insomnia 8 13 11

Pain chest 14 9 10
Upper resp. infection { 7 ) 7 9
Cough 13 15 9
_ | Pain skeletal 10 18 9
.| Paraesthesia 7 4 7
| Myalgia 5 6 8
Pain - 5 12 8

Rash 3 7 7
Dehydration 3 12 5
Dyspepsia 4 9 6
Infection urinary tract | 3 4 8

- Source is table 5-10, 120-day Safety Update, Amgen, reviewed by CBER
AE with 5% or > dnspartty between placebo and Aranesp were bolded
* Patients exposed to Aranesp who received concomitant chemonx.

Serious adverse events (SAE): The reported overall incidence of serious adverse events was
not substantially different between Aranesp, placebo, and rtHUEPO ams [see table. Comparative
incidence of AE in ISS, above]. The most frequent SAE were death 10%, fever 4%, pneumonia
"3%, dehydration 3%, vomiting 2%, dyspnea 2%.There were 5 possibly of probably ‘treatment-
related SAE reported in the Aranesp as opposed to none in placebo or rHUEPO groups; they
included an allergic reaction, a cerebrovascular disorder, dyspnea, edema.of-the tongue,
peripheral édema and skin ulceration and hypertension. Four of the five were in patients who
recelved > 3.0 mcg/kg/wk who comprised 400 patients of the 873 Aranesp-treated chemotherapy -
patients. Among the treatment rejated AE, the hypertension, edema and cerebrovascular events
could have been related to Aranesp in that they. are consistent with the *historical AE (ses below)
and AE explored in the special analysis” ( see below) for erythroporesrs-stimulaﬂng agents

Dose reductions: The protocol required dose reductions for rlse of hgb equal to or>2.0 g/dL in
28 days. These reductions were reported in 19 (12%) Aranesp subjects and 3 (2%) placebo
subjects. Dose reductions for reasons not stated in protocol were found in 9 (6%) Aranesp
subjects and in 6 (4%) placebo subjects. .

Adverse evenbs observed across erythroporetrc ~stimulating agents: Hypenenslon,
seizures/convulsions.and thrombotic events are-the AE observed in the historical use of
erythropofesis-stimuilating agents; they are listed as Warnings in the package insert for epoetin
alfa and darbopoetin alfa. Data for the ISS and registration study showed limited numbers of
these events. Convulsions were rare with an Incidence below 1%. Fifteen reports of a Preferred
term AE for hypertension are found in registration protocol 980297; the hypertension was severe
in only 2 subjects with one subject from ‘each study am; neither was an SAE Durations were 9
and 6 days respectrvely :

INCIDENCE OF HISTORICAL AE :

; 1SS - "Protocol 980297
: - Aranesp placeho EPO Aranesp Placebo
N 862 217 113 155" 159
- % 1% % no. (%) no. (%)
Hypertensiom- 3.7 . 3.2 2 9 (6%) ‘1 8 (4%)

0.6

0.5

1

0

1(1%)

6.2

4.1

1

7 6%)

5(3%)

+Hypertensron included preferred terms Hypertensron and Hypertension aggravated
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Convulsions mcluded the Preferred terms Convulsions, cOnvulsmns Grand Mal and Convuls:ons
Local
. Thrombosis includes Preferred terms Thromboembolism, Thrombophlebms Deep, Thrumbosus
Thrombosis Venous, Thrombosis Venous Deep, and Pulmonary Embolism
SOurce was Table 5-15, 120-Day Safety Update, Amgen

' There were 314 protocol 980297 patients who received the study drug; 156 Aranesp and 158
placebo. A single patient enrolied on the Aranesp arm failed to receive the study drug. In the
primary analysis he remained in the Aranesp arm to which he had been-randomized but for
Safety studies he was analyzed In the placebo arm explaining the n of 155 and 158.

Higher doses of Aranesp and-AE: Inspectionn of data noted a trend to higher incidence of
thrombotic events in Aranesp-treated subjects who received > 3 mcg/kg of Aranesp. The results
were an.incidence of 9% Thrombotic events in subjects who received over 3.0 mcg/kg of Aranesp
( n=394), 4 % in those who recelved 2- <.3 mcg/kg ( n= 311) and 3% in subjects who received
below 2.0 mcg/kg of Aranesp ( n= 157). When the > 3 mcg/kg population was further divided into_
progressive dose subsets, the very highest dose ranges did not show a dose effect (see
attachment two-table 20) for incidence of hypertension, seizures or thromboti¢ events.
‘Comparisons are confounded by the different dose administration paltems in different studies.

- The highest dose subsets were drawn largely from patients who received Aranesp or placebo
every two.or three weeks as opposed to the majority of the data which was from weekly dosed

" subjects.The question of the safety of doses of Aranesp.above 3,0 mecg/kg for thrombotic events

~ should be considered in greater detail if hlgher doses of Aranesp are consndered for future

licensing schedules.

Rate of Rise [ROR] of hgb:

In the initial licensing studies of Aranesp for chronic renal disease CBER performed analyses -
which calculated the incidence of AE as a function of the rate of rise of hgb/week. The
results showed a higher risk of hypertension, pulmonary edema, vascular thrombosis, cardiac
lischemia and infarction, cardiac arrest, and TVA ( thrombovascular accidents) with rapid ROR of
hgb. There was also increased risk in subjects for fluid overload, myocardial infarction [MI] and
selzures. Prior to submission CBER and Amgen agreed to provide a similar “special analysis” in
the cancer supplement —see attachment 1. CBER requested analysis for death, hypertension,
cerebrovascular events ( seizures, TlAs, “ strokes"), cardiovascular events (Mi, CAD, arrhythmia,
angina, CHF, cardiac failure, cardiac arrest), thrombotic events related to vasculature, ischemic
and peripheral vascular disease and pulmonary edema, pneumonia, infections and access
infections as a function of ROR, Data from the same analysis of the relationship between ROR of
hgb and AE in renal disease done earlier is seen below on the left and comparable figures from
the current cancer patient analyses performed in the same manner are shown to the right.

In summan/. the data show that the current cancer study graup had a higher incidence of
hypertension; vascular thrombosis, and ischemic infarction In patients correlated with a more
rapid rate of rise of hgb in both chronic renal failure and cancer. No events were reported in the
cancer subjects for cardiac arrest and myocardial infarction and the differences in rate of events
for fluid overload as a function of ROR are not dramatic.

RATE OF RISE OF HGB AND AE /WEEK PER 1000 EVENTS

AE grouping _ Renal disease Cancer indication
Rate of Rise in <01 05to {1.00r>}<0.1 |05, |067
| hgbfweek : |10 067 |or> .
Hypertension® 173 1998 |81 |21 |18 52
Siezures’ 04 |10 |18 |11 |0 13
Vasc, Thrombosis, | 1.7 38 |75 |14 |74 3.9
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ischemia, infarction® - ’ e

Fluid overload” _ 154  }18.9 354 1256 |265 29.1

Cardiac arest 0.0 1.0 1.9 No events reported

M, acute” - 104 0.3 1.9 [ No events reported

Pulmonary edema™ | 1.5 31 |18 No comparable category
reported

Source is Table 36 of Medical Officer Report on Aranesp for treatment of anemia assoclated with
chmmc renal failure and current submission

! Listed as CHF, abnomnal ejection fraction., pulmonary edema: 2Listed as fluid
overioad edema,dyspnea, orthopnea, pleural effusion

3Data are Events/1000 weekly-hgb observations

Other analyses of relationship between ROR of hgb and AE:In the first table the fraction of
the study population who had a rapid ROR of hgb is shown. The second table shows the
incidence of historical AE occurring within 14 days in those individuals who had a rapid ROR of
hgb.. No difference between the study arms was apparent. The third table below compares a

wider group of selected AE in subjects with NO rapid ROR to subjects with YES, l.e. a rap:d ROR.
"~ No differences of s:gmﬁcance are noted.

‘ RATE OF RISE OF HGB AND AE - AMGEN ANALYSIS {> 2 g/dL incr. Hgb in 28 days}

Placebo - HUEPO - ~ NESP
n : 221 5 115 873 .
Rapid ROR hgb T 48[20%) 52[45%)] 378[43%)
§ Number pts [%] - ) =

INCIDENCE OF HISTORICAL AE OCCURRING WITHIN 14 DAYS OF RAPID ROR OF HGB-

[Amgen analysis]
: Number pts : Number pts. . Numbe_pts
n ) ) 221 115 873
Hypertension within 14 d 5 0 12
_Convulsions within 14d 0 0 ' 2
Thrombosis within 14d 5 2 . 14
. GOMPARISON OF AE IN POPULATIONS WITH & WITHOUT RAPID ROR OF HGB
[Amgen analysus] :
‘NO YES
Rapid rate of Rapid rate of
riseofHgb | rise of Hgb -
n 717 475
Hypertension 22[3%] . 19[4%]
: Arhythmia 60[8%) 32[7%]
- Coronary artery disease 1412%] 7{1 %] '
CHF : 16[2%)] 5[1%] -
Cerebrovascular, Accident T%] o 3%
Cardiac arrest 1[<1%] 0[0%]
Fluid overload 270[38%] : 1591334
Myocardial infarct - | 3[<1%] 2[<1%]
"~ Siezures . ' 5[1%] 1[<1%]
Vascular thrombosis & 44[6%] - 28[6%]
ischemia/infarction "




Maximum level of hgb and AE: The protocol used maximum hgb thresholds of 14.0 g/dL for
women and 15.0 for men. The first table below presents the number and % of “historical” AE
- oceurring in the each study population in patients who exceeded the maximum hgb thireshold if
the event happened within 14 days of the time threshold was exceeded. The second table
“examines the overall incidence during the treatment period of AE in subjects who did and did not
exceed the maximum threshold. No major disparities are noted. it is noted that hypertension was
higher in the Aranesp population ( 3" table below) [source was Amgen repont].

INCIDENCE OF AE-BY STUDY ARM IN PATIENTS > MAXIMUM HGB THRESHQLD

{Amgen analysis}
Placebo HUEPO Aranesp

n- 221 115 873
Number subjects exceeding max 4/221 16/115 114/873

| threshold [%] . (2%) (14%) (13%)

' A Number pts Number pts " Number pts

Hypertension within 14d* 0 0 4
Convulsions-within 14d* 0 0 0’
Thrombosis within 14d 1 0 3

Maximum threshold was 14 gldL hgb for women and 15 g/dL. hgb for men.
* Event occurring within 14 days + or - or exceeding maximum threshold

INCIDENCE OF SPECIFIC AE IN PATIENTS EXCEEDING MAXIMUM HGB THRESHOLD
REGARDLESS OF STUDY ARM & REGARDLESS OF TIME OF OCCURRENCE

(Amgen analysis} _
~ NO YES
Max.threshold not Max threshold
) reached . reached
N 1074 134
Hyperterision 33[3%] 8[6%]
Arrhythmia 85[8%] - - 7[5%]
Comnary Artery Dlsease 18[2% 3[2%]
CHF 22[2%]) 2[1%]
‘Cerebrovasc. Accident 9[1%)] 1[1 %]
Cardiac arrest 2[<1%]
Fluid overload 388[36%]) 42(31%]
Ml . 5[<1%] 0
Slezure 5[<1%] 1{1%]
Vascular thrombaosis, ischemia, 67[6%] 5[4%]
' infarction '




Exploratory analysis of AE groupings of Preferred Tenns-CBER analysis

Amgen used groups of related preferred terms as shown in the table below far certain of their

safety analyses for rapid rate ROR and patients who exceeded hgb threshold. The Preferred
Terms for two groupings, thrombosis and fluid overload, were selected for further analysis by
examining the incidence of AE for both the individual Preferred Terms and the group to asoertain
if important disease relationships could be lost in the grouping pattern. The dataset used for the

analysus by CBER was the updated ISS adverse event dataset submitted March 1, 2002.

AE GROUPS. ANALYZED BY PREFERRED TERMS .

Name of Group composed of related
Preferred terms

Preferred terms In Group

Thrombosis

Embolism, pulmonary
Thromboembolism
Thrombophlebitis
Thrombophlebitis , deep
-Thrombosls, venous

Thrombosls

"Thrombosis, venous deep .

Fluld Overload

Fluld overiodd
Edema
Dyspnea
QOrthopnea
Pleurat effusion
-Edema dependent
Edema face
Edema periarbital
Edema peripheral,
Edema , circumoral
Edama, genital
Edema, tongue

~Source 1SS, 9J18/02, Appendi 3
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When the mdmdual Preferred terms forthrombosas were separately evaluated, sharp dlfferences

were noted. In the first table below the incidence of the combined Preferred Terms showed no

major.differences between study amms. This was attributable to the large number of venous _
events and their similar incidence in the study amms. In contrast, pulmonary emboli and related

thromboetnbolism were restricted entirely to the Aranesp subjects. Thrombophiebitis,
thrombophlebitis. deep, and thrombosis showed a similar trend. it was concluded that pulmonary
emboli in parficular as well as related thrombaophlebitis.and the Iess clearly defined thrombosis

could be'at a hlgher riskin Aranesp subjects

INCIDENCE OF PREFERRED TERMS IN THROMBOSIS GROUP

____AE data are from all 7 studies including

interim. data from stud990174 '

: Preferred term All patients* | rHUEPO ~ Aranesp - Plaoebo

i - N=1311° N=115. N=975 N=221
Number of Numberof - | Numberof | . Number of

B patients (%) | patients (%) | patients (%) | - patients (%)

¥ Embolism, pulmonary 11 {0.8) 0 11(1.1) 0

g Thromboembolism . 101 0 - 1(0.1) . 0

§ Thrombophiebitis: T 4(0.3) 0. 4(0.4) ~ 0

§ Thrombophlebitis , deep 3(0.2) . 0 _ 2(0.2) 1(0.4)

® Thrombosis, venous - 12(0.9) - 2(1.7) ~9(0.9) 3(1.4) 1

§ Thrombosis, venous deep -44(3.4) . 4(3.4) 27(2.8). 1160 - §

4 Thrombosis —_6(0.5) 0 6(0.6) (3

§ Total AE observed | 81(6:3) 8 (5. : 3 _15(6.8) - _§
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CBER analysis of 11 Aranesp-exposed subjects with pulmonary emboli:

The incidence of pulmonary emboli was studied further. There were eleven patients with emboli
during the treatment period and a 12th who reported a pulmonary embolus during the initial level
of hgb at baseline, or malignant disease. The administrative pattemn, ROR of hgb and the timing
of the pulmonary emboli are shown in the table below. The data suggest that the rapid rise in hgb
could be a contributory factor in at least three of the subjects

( 10101144, 12506009, and 16049012) .

FURTHER ANALYSIS OF PULMONARY EMBOLI

Pulm.emboli § Dose Dose | Week [ Rapid Week rapid § Max. incr. - | Max. hgh
Subjects schedule | ug/kg | of AE. | ROR ROR Hab g/dL ug/dL

- Aranesp - hgb - [hgb

10101144 [ QW 45 |4 Yes 4 3.1 13.7
10116003 Qw 1.0 3 No na 128 | 13.9
12003012 . § Q3W 12.0 3 No na 6.5 15.5
12502021 '} Q3W 9.0 - 1 § Yes 11 - j4.4 14.2 -
12506009 Q3w 9.0 1 Yes 1 . 07 113
12609001 JQ3W 145 11 . §Yes {17 4.5 12.6
12610013 ] Q3W - 9.0 3 "] Yes 23 - 116 129 .
13035204 Qw 1225 |16 Yes 10 on 6.3 -1 14.3 -
13044102 . QW 225 * Yes |15&6 3.7 13.0
11108009 - | QW 1225 9 Na na 0.7 __ {100
16048012 Qw 225 ‘|5 Yes 5 2.9 12.0

CBER analysis of fluid of fluid overload and AE: There was a higher incidence of edema and
peripheral edema found for both Epoetin alfa and Darbopoetin alfa as compared to placebo.
Analysis by individual Preferred term does differ from the combined group results. The two
erythropoiesis —stimulating -agents have a higher incidence than the the placebo am;

ANALYSIS OF EDEMA AE BY PREFERRED TERM

Preferred temn All patients* rHUEPO Aranesp " Placebo
- N=1311 N=115 N=976 - | N=22%
Number of Nurmber of Number of Number of
) “ patients (%) | patients (%) | patients (%) patients (%) -
Edeima peripheral 193 (14.7) 21(18.2) - | 151(15.5) 21(9.5)
Edema : “51(3.9) ; 0 48(4.9) T 3114
.| Edema ciccumoral 1(0.1) -0 10.1) 0
Edema face . - 8(0.6) 0 6(0.6) . - 2
Edema genital 2(0.2) - 0 2(0.2) 0
1 Edema periorbital 10(0.8) 0 10(1.0) 0
Edema tongue 2(0.2) . 0 - 202 | = 0
Fulid overload 3(0.2) 0 2(0.2) 1(0.5)
Pleural effusion - 32(2.5) 0 28(2.9) 4(1.8)
Total AE .~ -~ 302(23) 21(18.2) - | 250(256) | 31((14.0)

Antibody tgsti_ng:' Serum for ant_i-Aranesp antibody testing was collected at baseline and at the
end of study visit. The RIP screening assay used a rabbit polyclonal anti-Aranesp antibody. A-
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serum was considered positive if the assay counts per minute ( cpm) were 2 or more times
greater than the baseline value for the same subject. Sensitivity is given below when available.
o Radioimmunoprecipitation [RIP}-screening sensitivity 10 ng/mi A
o Cell based bioassay —neutralizing/blocking- detection sensitivity 2.4 ug/ml
.o Biacore confirmatory assay

" Antibady testing of sera was by a radioimmunoprecipitation [RIP] assay and a bioassay. If a
positive serology was detected, the sampie was studied in the Biacore assay as a conflmatory -
test. There were three patients with positive serology by RIP. None of the three patients had a
positive test by the Biacore assay and were considered by Amgen to be false positive reactions.

Patient 12610016 in protocol 980281 ( Q3W adminstration of Aranesp) is of particular interest. At
week 19 the patient had a positive result on RIP, a positive result (neutralizing antibodies) in the
bioassay and a negative Biacore result. Hgb determinations in this patient were baseline 10.2

. g/dL; week 19, 12.6 g/dL hgb; week 30 12.9 g/dL of hgb.

ANTIBODY TESTING
Piacebo. | RHUEPO | Aranesp
all
Assays 681 0 2392
Subj. tested | 211 ) 833
Subj.not |10 5%) | 115 38 (A%)
- | tested .
-Positiveon | 0 0 : 3
RIP ‘ A

Dlsease progression and survival in the I$S study group:
The effect of darbopoetin on tumor biology and specifically tumor pmgressron was evaluated in
the ISS popuilation at up to 30 days after the last dose of study agent.There were 1o significant
differences observed between the placebo amm and epoetin or darbopoetin arms. It is noted that
the rHUEPO pooled study group of 115 contained different tHuEPQ regimens and must be
interpreted with caution. In'the Aranesp dose subsets of differing dose intensily there is no
signifcant difference for either death or progression free survival.”

DEATHS & . DISEASE PROGRESSION IN ISS STUDY SUBJECTS

Placebo EPO . ARANESP - -

' <2 2-<3 =toor>3 | all
_ b s | mog/kgiwk | meg/ko/wk | meg/kgiwk |

n ‘ 221 115 160 313 - 400 873*

Subjects who died by 24 14 . 13 -3 | 44 88

| 30 days after last 1% ) [12%)] | [8%] [10%] {11%] [10%]

dose study agenit [%] . ) ) ' )

" | Subjects with disease 80 42 4 . 82 - 136 . |. 258

progression by 30 - [36%] [37%] [26%]). | [26%]  [34%] [30%]
days after last dose | : _ - ] 4 ,

{ study agent [

«  Data from study 990111 was notincluded
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Appendix 4. Analyses Requested by CBER

The relationship between adl/erse event groups of concern (death, hypertension, cardiac
events, cerebrovascular events, and thrombotic events) and both the rate of change in

" 'hemoglobin and hemaglobin concentrations were analyzed using the methodology '
requested by CBER in the Biologic License Application for the use of NESP in pallents

~ with chronic renal failure. °

Adverse events were combined by common underlylng palhophysiologlc mechanisms
' into 10 event groups. The preferred terms that comprise each event group are listed in
. Appendix 3. .ln addition, all fatal events were combined into 1 event groop. Weekly
" hemoglobin values were classified within 1-g/dL categories and by quintiles. The _
categories were defined as follows: <10, > 10to 11, >11t0 12, > 1210 13,> 13 t0 14,
and > 14. a/dL. Hemoglobin quintlles spanned the following rengeS' <9.4,9.4 to <10.3,.
10.3to < 11. 1,11.1t0 < 12.1, and > 12.1 g/dL. Mean hemoglobln was used for weeks .

W|th more than 1 measurement

The slope of hemoglobin concentrations was calculated using her_noglobin values
obtained over a 2-week period (ie, including 3 hemoglobin values) using a least-squares
method (eg, hemoglobm values from weeks 5, 6, and 7 were used to calculate the slope
at week 7). Missing hemoglobm values were not interpolated. When slopes could not
be calculated over 2-week intervals, slopes were calculated over a 3-week period, if -
possible. Positive and negative slopes were classified separately; slopes of 0 were

~ classified with the positive slopes. The positive slo,pes. of hemoglobin were categorized
into the following ranges: 0 to 0.1 g/dL/week, > 0.1 to 0.2 g/dLiweek, > 0.2 to
0.25 gldLiweek, > 0.25 to 0.333 g/dLiweek, > 0.333 to 0.5 g/dL/week; > 0.5 to
0.667 g/dL/week, and > 0.667 g/dL. The negative slopes were categorized'in a similar

manner. -

Based on the study week of the onsét for each adverse event, the adverse events were

"linked to their associated hemoglobin category, quintile,'am_:l slope.

Within each.eve'"n_t gr0up..inc-_:ldences. were tebula'ted for eeqh. hemoglobin cdtegory,
quintile, and slope range. Event rates were calculated by dividing the number of events
by the number of hemoglobin values in each category and were presented as number of

events per 1000 hemoglobin values (or slopes).. .
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Table 1. Cardiovascular Event Rates by Slope of Hemoglobin.lncrea"se
" (All Chemotherapy Studies Analysis Set)

‘Slope Category (g/dL/wk)
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Note: Fourteen subjects received placebo in the double-blind portion of study 880291 and then received NESP in the open -label portion.
The data collected for these subjects in the open-label portion have been excluded.:

Note: Event rales are presented in number of events per 1000 Hemoglobin Sloge Values -

Program: /stat/nesp/onr/mel'a/lSS/analys‘is/gtatﬁlas/progra’ms/tables/(_;ae__cv_by_slopehbinc.sas
Output: f_ae_cv_by_slapehbinc_rata.m' (Date Generated: 28JUN2001:10:35)

>0.1t0 >02to >0.25t0 >0.333to >0.5t0
Unknown . 0to 0.1 0.2 0.25 0.333 0.5 0.667 . > 0.667
CVA Placebo 0.0 0.0 0.0° 0.0 0.0 0.0 7.0 0.0
rHUEPO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NESP 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.6
Total 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.5
.| Cardiac Arrest Placebo 1.7 0.0. 0.0 0.0 0.0 0.0 0.0 0.0
4 ‘ rHUEPO . 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NESP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Death (Any Cause) Placého 11.6 4.4 7.5 15.2 12,5 0.0 7.0 10.2
: rHUEPO 35.0 0.0 0.0 0.0 0.0 0.0 0.0 13.6
NESP 4714 3.2 3.2 0.0 29 2.0 3.5 .7.8
Total 17.2 3.2 a7 2.7 4.3 1.5 3.9 8.6
Fluid Overload Placebo 28.1 26.5 . 14.9 7.6 37.5 - 13.9 35.2 38.2
rHuEPQO 45.0 42,1 0.0 . 0.0, 26.3 . ' 9.4 0.0 47.6
NESP 455 25.6 ' 30.6 '28.7 22.9 32.3 26.5 29.1
Total 41.4 27.0 "25.9 23.3 25.7 27.6 25.9 32.1
Page 2 of 4
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Table 1. Cardlovascular Event Rates by Slope of Hemoglobin Increase
' (All Chemotherapy Studies Analysxs Set)

- Slope Category (g/dL/wk)

50,333 t0 -

. e‘he unaodagieg

- NOLLYWHOSNI TVILN3QI3NOD / 13503S 3avBL

. >0ito . >02t0 >0.25to0 >0.5to ‘
: . , Unknown 0 to 0.1 1 0.2 0.25 0.333 05 0.667 > 0.667
Hypertension - ' Placebo 1.7 0.0 7.5 0.0 00 4.6 0.0 5.1
. ' : rHUEPQO 5.0 0.0 0.0 0.0 0.0 0.0 15.2 0.0
NESP 1.1 2.1 3.2 3.6 5.7 29.. 1.8 5.2
Total 1.6 1.6 3.7 27 4.3 3.0 2.6 4.8
Myocardial Infarction . Placebo 14 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- ' rHUEPO 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NESP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.4 0.0 0.0 0.0 0.0, 0.0 0.0 0.0
Seizure ' Placebo .0.0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
s - MHUEPO © 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0
NESP - 0.0 1.1 1.8 0:0 0.0 0.0 0.0 13
Total 0.0 0.8 1.2 0.0 0.0 0.0 0.0 1.0
Vascular Thrombosis/lschemia/  Placebo 1.7 0.0 7.5 0.0 12.5 0.0 2141 25
Infarction . - rHUEPO- * 10.0 21.1 .. 0.0 23.8 26.3 0.0 0.0 6.8
' .NESP 6.8 1.1 8.1 0.0 0.0 29 7.1 3.9
Total 5.9 2.4 7.4 1.4 4.3 22 . 91 3.8

NIOWY

The data collected for these subjects in the open-label portion have been excluded,
Note Event rales are prasented in number of events per 1000 Hemoglobin Slope Values

Praogram: /stal/nesp/onc/mara/lSS/analysls/starﬂlas/pmgrams/fables/t as_cv_by._slopehbinc.sas
Outpul t.ae_cv_ by_slopehblno rate.rtt (Date Generated: 28JUN2001 10:35),

‘Note: Fourteen subjects received placebo In Ihe double-blind pomon of study 980291 and then received NESP in the open -label portion.

Page 3 of 4

€E01 10 0L01 9beg

§1ge uabwy




syep puesnoy] uabuy '

“(v)() 265 SN § $19°02 H4D 12 amnsojsig woy idwex3

S

Table 1. Cardiovascular Event Rates by Slope of Hemoglobin Increase

. (All Chemotherapy Studies Analysis Set)

Slope Category (g/dL/wk)

ejje upsodaqieq

- NOLLVIWHOSINI TVILN3QISNOD / 13803S 30QvHL
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Note: Fourteen subJects received placebo in the double-blind ponlon of study 980291 and then received NESP ln the open-label partion.
The data collected for these subjects in the apen-label portion have been excluded.
Note: Event rates are presented in number of events per 1000 Hemoglobin Slope Values

Program; /stat/nasp/onc/mefa/lSS/analys:s/statl‘les/pragrams/{ables/(_aa ov. by_slopehbmc sas
Output: t_ae_cv. by__slopehbmc rate. nf (Data Generated: 26JUN2001:10:35)

. >0.1to >02tc >0.25t0 >0.333t0 >0.5t0
Unknown . 0 to 0.1 0.2 0.25. 0.333 0.5 - 0.687 > 0.667
Thrombosis of Vasculature -Placebo 1.7 0.0 0.0 0.0 12.5 0.0 14.1 25
. rHUEPO .5.0 0.0 0.0 0.0 - . 26.3 . 0.0 0.0 6.8
NESP 6.8 1.1 8.1 0.0 0.0 2.9 7.1 3.9
" Total- 55 - 08 - 6.2 0.0 4.3 2.2 7.8 3.8
.Emboli (Originated from " Placebo © 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Injured Vasculature) rHUEPO 0.0 0.0 0.0 00 00 - .00 0.0 0.0
-k NESP OO - 0.0 . 0.0 0.0 . 0.0 © 0.0 0.0 0.0
Total OOI 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0
Vascular Ischemia Placebo. 0.0 0.0 0.0 ‘00 00 . 00 7.0 0.0
o ' rHUEPO " 5.0 211 0.0 - 23.8 0.0 0.0 0.0 0.0
NESP 00 . 00 0.0 - - 0.0 0.0 0.0 0.0 0.0
" Total 0.4 1.6 00 - . 14 0.0 0.0 1.3 0.0
Exacerbation of Peripheral Placebo 0.0 0.0 . 75 0.0 0.0 0.0 . 0.0 0.0
Vascular Disease rHUEPO 0.0 - 0:0 - 0.0 0.0 0.0 . 0.0 . 0.0 0.0
NESP 0:0 . 0.0 . 0.0 0.0 ) 0.0 0.0 0.0 0.0
Total 0.0 0.0 1.2 - 0.0 0.0 0.0 0.0 0.0
- Page 4 of 4
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Note: Fourteen subjects received placebo in the double-blind portion o{ study 980281 and then recalved NESP in the open-label portion.

‘The data collected for these subjects in the open-label poruon have heen excluded. .

Note Number of actual events are presented. .

Program: /stal/nesp/ondmeta/lSS/analys:s/slatﬂles/programs/tables/t_aa cv_by._slopehbinc.sas

Outpur f__ae_cv_by_slopahbmc ent.rtf- (Date Generated: 28JUN2001:10:35)

‘Table 2. Cardiovascular Events by Slope of Hemoglobin Increase -
‘ (All:Chemotherapy Studies Analysis Set) ;
' Slope Category (g/dL/wk) ) -
. ‘ . >04to . >02t0c >025t0 >0.333tp: >0.5t0 :
: . Unknown  0to 0.1 0.2 - 0.28. 0.333 0.5 ~ 0.667 > 0.667
Number of Hemoglobin Slopes Placebo 804 226 - | 134 132 80 216 142 393 .
‘ rHUEPO . 200 - 95 56 42 . a . 106 66 147 .
" NESP - 1758 - 937 620 . 557 - 349 1021 565 1546
, , Total 2562 1258 810 - 731" 467 1343 773 2086
Arrhythmia ¢ Placebo '3 1 0 0 - 1 1 0 2
" - " rHuEPO. 0 0 0 0 0 0 0 0
NESP 20 1 4 2 0 1 4 6
Total - 23 t 2 4 2 1 2 4 8
CAD Placebo 0 0. 0 o - 0 1 0 0
' rHUEPO 1 0 0 0 0 0 0 0
"NESP . -1 2 0 2 . 1 0 "1 2.
“Total - 4 2 0 2 1 1 1 "B
CHF - Placebo - 8 0 0 0 0 0 0 - 0
. : rtHUEPO 1 0 0 0 0] ] 0. 0
NESP % 0 1 2 0 1 2 1
Total 5 0 1 2 0 1 2 1
Page 1 of 4
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Table 3. Cardiovascular Event Rates by Slope of Hemoglobin Decrease

(All Chemotherapy Studies Analysis Set)

Slope Category (a/dL/wk)
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Note: Founeen sub]ects recenved placebo in the double-blind portion of study 980291 and then recelved NESP In the open-label ponlon
The data collected for these subjects In the open-label portion have been excluded..

Note Event rates are presemed in number of eventa per.1000 Hemoglobin Slope Values

Program: /stat/nesp/onc/mera/lSS/analysls/statﬂles/progmms/tables/L_ae cv_by._slopehbdec.sas

Ourpu( t_ae_cv_by_slopehbdec_rats.itf (Date Generated: 28JUN2001:10:36)

-0.1to -0.2to -0.25t0 -0.338 to -0.5to -0.667 to
: : Unknown <0 <-0.1 <-0.2 <-0.25 <-0.333 <-0.5 -0.667

Number of Hemoglobin Slopes Placebo 604 153 134 120 76 257 165 346
‘ : © 'rHuEPO 200 71 57 43 .27 67 39 85
NESP - . 1758 513 534 503 ° 312 835 434 996
Total 2562 737 725 666 415 1169 638 1427

Arrhythmia - Placebo . 5.0 6.5 0.0 8.3 18.2 7.8 12.1 5.8
rHUEPO 0.0 0.0 0.0 0.0 37.0 29.9 0.0 0.0

NESP = 114 . 5.8 . 9.4 8.0 0.0 7.2 46 8.0

Total 9.0 5.4 6.9 7.5 4.8 8.6 6.3 7.0

CAD : : ; Placebo 0.0 - 0.0 Q.0 0.0 0.0 3.9 6.1 0.0
rHUEPO.. " 5.0 0.0 0.0 0.0 .0.0 14.9 0.0 0.0

NESP. 1.7 1.9 1.9 2.0 0.0 24 2.3 5.0

Total - 1.6 1.4 1.4 1.5 0.0 3.5 31 3.5

CHF » ' Placebo 50 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘ ' ‘THUEPO 5.0 0.0 . 0.0 0.0 0.0 0.0 0.0, 11.8

NESP 0.6 . 00 1.9 2.0 3.2 3.6 2.3 2.0

Total 2.9 0.0 1.4 1.5 2.4 2.6 1.6 2.1

Page 1 of 4
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Table 3. Cardiovascuiar Event Rates by Slope of Hemoglobin Decrease

. (All Chemotherapy Studies’Analysis Set)

Slope Category (g/dL/wk)
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-0.1to -0.2to -0.25t0 . -0.333to -0.5t0  -0.667to

Unknown =~ '<0. <-0.1 <02 - <-0.25. <-0.333 <-0.5 < -0.667
|CVA Placebo  -0.0 0.0 . 00 . 00 © 0.0 0.0 6.1 0.0
rHUEPOQ 0.0 0.0 0.0 0.0, 0.0 0.0 0.0 0.0
NESP . 0.0 0.0 1.9 . 0.0 00 . . 12 2.3 1.0
Total - 00" 0.0 1.4 © 00 0.0. 0.9 3.1 0.7
Cardiac Arrest Placebo *~ 1.7 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0
' rHUEPQO 5.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0
NESP 00 . 0.0. 0.0 0.0 - 00 0.0 0.0 0.0
. Total - 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Death (Any Causs) . Placebo 11.6 0.0 7.5 0.0 0.0 3.9 0.0 11.6
S rHUEPO 35.0 o141 0.0 0.0 37.0 0.0 0.0 0.0
NESP 1741 3.9 1.9 - 20 3.2 . 8.4 0.0 9.0
. Total 17.2 41 - 28 1.5 4.8 6.9 © 0.0 9.1
Fluid Overload Placebo 28.1 ‘ 523 - 29.9 25.0 © 526 19.5 36.4 . 40.5
: rHUEPO | * 45.0 56.3 . 52.6 g0 744 44.8 25.6 . 23.5
NESP .- 45.5 409 ° 30.0 © 338 41.7 39.5 36.9 46.2
" Total 414 - 44.8 - . 31.7 300 . - 458 35.4 36.1 © 43.4

JUBWNDDQ SIY | LUSEYPYH BJUjoY UBUWY MIUN
“(¥)(Q) 255 DSN S '19°02 B4D 12 aInsojpsiq woy} 1dwaxa

NIOWY

Note: Fourteen subjects recelved placeba in the doublé-blind ponlor; of study 980291 -and then received NESP in the open-label portion.
The data collected for thesa subjects.in the open-label portion have been excluded. o
Nota:.Evepl rates are presented In number of events per 1000 Hemoglobin.Slope Values

Program: /slaVnesp/bndmera/ISS/analysls/statﬁles)j)’mgréms/tableb/t;aa_’cv_by_slopahbdec. sas
Output: t_ae_cv_by._slopshbdec_rata.rtf (Date Genarated: 28JUN2001:10:36)
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Table 3. Cardlovascular Event Rates by Slope of Hemoglobln Decrease '
(All Chemotherapy Studies Analysis Set)

- NOLIYNHOSNI TVILNSOIZNOD / 138038 3avH.L
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Note: Fourteen subjects' received placebo in the doub|e bllnd portion of study 980291 and then recelved NESP in the open -label porﬁon

“The data collected for these subjects in the open-labe] portion have been excluded.
-Note Evem rates are “presented in number of events per 1000 Hemoglobm Slope Values

Output: ¢ ae_cv_by__slopehbdec rate.rff  (Date Generated: 28JUN2001:10:36)

,Program /slaVnesp/anc/mera/lSS/anaLysls/stafrles/pmgrams/tables/t ae_cv._by._ slopahbdec sas

- Slope Category (a/dL/wk)
-01to  -02tc  -0.25tc -0.333toc  -0.5to  -0.667to.
. ‘Unknown <0 <-0.1 <-0.2 < +0.25. <-0.333 <-0.5 . <-0.667
Hypertension Placebo . 1.7 0.0 0.0 8.3 0.0 78 6.1 28
: rHUEPO - 5.0° 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0
TNESP. T 14 1.9 5.6 . 00 - 00 "~ 0.0 2.3 " 5.0
Total 1.6 14 . 41 1.5 0.0 17 31 4.2
Myocardial Infarction - © . Placebo 1.7 0.0 0.0 0.0 - 00 0.0 0.0 - 0.0
' v .. rHUEPO 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NESP 0.0 0.0 1.9 0.0 0.0 1.2 0.0 0.0
Total 0.4 0.0 1.4 0.0 - 0.0 . 0.9 .00 . 0.0
. | Seizure Placebo 0.0 0.0 . 0.0 0.0 0.0 3.9 00 - 0.0
rHUEPO . Q.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NESP 00, 0.0 0.0 0.0 0.0. 0.0 0.0 1.0
Total 0.0 0.0~ 0.0 0.0 0.0 0.9 00 07
| Vascular Thrombosis/lschemia/  Placebo 1.7 0.0 0.0 8.3 0.0 3.9 6.1 8.7
‘Infarction HUEPO . . 10.0. 0.0 © 00 0.0 0.0 14.9 25.6 0.0
NESP 6.8 19 | 8.7 6.0 9.6 6.0 0.0 4.0
Total 5. 9 1.4 2.8 8.0 7.2 6.0 &1 4.9
- Page 3 of 4
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Table 3. Cardlovascular Event Rates by Slope of Hemoglobin Decrease
(AI! Chemotherapy Studies Analysis Set)

Slope Category (QldL/wk)

= NOILYWHOZNI IVEHINZOIINOD / 135038 30QvHL

-0.1te  -0.2t0 -0.25to . -0.333to -0.5to -0.667 to

: i b . Unknown <0 <-0.1 <-02 <-0.25 < -0.333 <-0.5 < -0.667
Thrombosis of Vasculature . Placebo 1.7 ° 00 .00 - 8.3 - 0.0 3.9 0.0 5.8
' fHUEPO 5.0 0.0 - 0.0 0.0 0.0 14,9 - 25.6 0.0
NESP . . 8.8 - 1.9 . 3.7 6.0 6.4 6.0 0.0 4.0
Total - B5ib - 14 . ‘2.8 6.0 4.8 . 6.0 1.6 4.2
" Emboli (Originated from. Placebo 0.0 - . 0.0° . 0.0 0.0 “0.0. 0.0 0.0 0.0
Injured Vasculature) - rHUEPO 0.0 0.0 . 0.0 0.0 0.0 0.0 . 0.0 0.0
' : ’ NESR . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vascular Ischemia . Placebo 0.0 0.0 . 0.0 0.0 . 0.0 0.0 6.1 2.9
. THUEPO — 5.0 ’ ‘0.0 ’ 0.0 0.0 0.0 0.0 0.0 - 0.0
NESP 0.0 0.0 0.0 0.0 3.2 0.0 0.0 0.0
Total . 04 - 0.0 0.0 0.0 2.4 0.0 1.6 0.7
Exacerbation of Perlpheral - Placebo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Vascular Disease rHUEPO ~ 0.0 00 . 0.0 0.0 0.0 0.0 0.0 . 0.0
. NESP 0.0 0.0 - 0.0 0.0 0.0 - 0.0 . 0.0 0.0 .
Total - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Page 4 of 4

Note: Fourteen subjects recelved placebo in the double-bllnd portion of study 980291 and then recexved NESP in the open-label portion.

“The data collected for these subjects in the open-label portion have been excluded.

Note: Event rates are presented in number of events.per 1000 Hemoglobin Slope Values

Ourput t as_cv_by_slopehbdec_rate.ntf (Date Generated: 28JUN2001:10:36)
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Table 4, Cardlovascular Events by Slope of Hemoglobin Decrease

(All Chemotherapy Studies. Analysis Set)
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Slope Category (g/dL/wk)
. -0.1to’ 20.2t0 -0.25t0  -0.333to -0.5to -0.667 to _
: : Unknown <0 <-0.1 <-0.2 < -0.25 <-0.333 " <-0.5 < -0.667

Number of Hemoglobin Slopes Placebo 604 153 . 134 120 76. 257 165 346
) : rHUEPO 200 .7 57 43 27 67 39 85

NESP. . 1758 518 534 - 503 312 835 - 434 996

Total 2562 737 725 666 415 - 1159 638 1427
Arrhythmia Placebo . 3 1 0 1 1 2 2 2
THUEPO 0 0 0 0 1 2 0 0
NESP 20 3 5 4 0 6 2 8
Total 23 4 8 5 2 10 4 10
CAD Placebo . .0 0 0 0 0 1 1 0
: - rtHUEPO 1 0 (o} 0 0 1 0 0
NESP 3 1 1. 1 .0 2 1 5
Total 4 1 1, 1 0 4 2 5
CHF Placebo 3 0 0. 0 -0 0 0 0
: THUEPQO 1 0 0 0 0 0 0 1
NESP 1 0 1 1 1 3 1 2
Total 5 (U - 1 1 3 1 -3

Page 1 of 4

Note: Fourteen subjects recelved placebo in the double-blind portion of study 980291 and then received NESP in the open-label pomon

Note: Number of actuai events are presented.

. The data collected for these subjacts in the open-label portion have been excluded.

Program: /stal/nasp/onc/mela/ISS/analySIS/sratf les/programsAables/i_ae_cv._by_slopehbdec. sas
Oulput taa_cv. . by._slopehbdac_cnt.rtf ' (Date Generaled: 28JUN2001:10:36)
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Table 4.. .Cardiovascu!ér Events by Slope of Hemoglobin Decrease
(All Chemotherapy Studies Analysis Set)

Stope Category (g/dL/wk)
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Note: Fourteen subjects received placebo In the double-blind portion of study 980281 and then received NESP in the open-label portion.
The data collected for these subjects in the open-label portion have been excluded.
Note: Number of actual events-are presented. :

Program:v/stal/nésp/onc/meta/lSS/analysié/slalﬁles/pmgrams/tables/t_ae_cv_by,,slapehbdec.sas
Outpuf: t_ae_cv._by_slopehbdac_cnt.nf '(Dats Generated: 28JUN2001:10:36)

; -0.1 to -0.2to -0.25t0 . -0.333to -0.5.t0 ~+0.667 to
= . ; ".Unknown <0 < -0.1 < -0.2 < -0.25 <-0.333 <-0.5 < -0.667

CVA Placebo o . 0 . o 0 .0 0 1 0
‘ rHUEPO - 0 0 0 0 0 0. 0 0
NESP 0 0 1 0 0 1 1 1
Total 0 0 1 0 0 1 2 1
| Cardiac Arrest - Placebo 1 0. 0 0 0 0 0 0
rHUEPO 1 0 0 0 0 0 0 .0
NESP - 0 0 0 0 0 0 0 0
_ Total 2 0 0 0 0 0 0 0
Death (Any Cause)” . Placebo 7 0 1 0 0 1 0 -4
: rHUEPO 7 - 1 0 0 1 0 0 0
NESP 80 2 -1 1 1 7 0 9
Total © 44 "3 2 1 2 8 0 13
Fluid Overload ‘ Placebo 17 8 "4 3 4. 5 6 14
' " rtHUEPO 9 4 -, 3 0 2 3 1 2

NESP . 80 S2t 16 17 . 13 33 16 46 -
Total 106 - 33 283 20 19 1}1 23 62
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* Note: Founeen subjects recelvad placebo in the dcubfa-blmd portion of study 980261 and then recelved NESP In the open-label portion,

The data collected for these subjects In the open-label pomon have been excluded. .
Note: Number of actual events are presented.

Pr‘ogram:. /stat/nesp/onc/meta/ISS/analysis/sta t/ilas/pmg‘rams/lablas/t_ad_cv_by.slopehbdec. sas
Output: t_aa_cv_by_slopshbdac_cnt.ntf . (Date Generated: ._QBJUN2001:10:36)

Table 4. Cardiovascular Events by Slope of Hemoglobin Decrease
" "(All Chemotherapy Studles Analysis Set) i
Slope Category (a/dL/wk)
: -0.1 to -0.210 -0.25't0 -0.333 to -0.5t0 = -0.667 to
: . . i Unknown <0 <-0.1 <-0.2 . <-0.25 < -0.333 < -0.5 < -0.667

Hypertension o Placebo 1 0 0 1 0 2 1 1
' : ) rHUEPO 1 0 0 0] 0 0 0 0

NESP 2 1 3 0 0 0 1 5

Total - 4 1 3 1 Q 2 2 6

Myocardial Infarction Placebo . 1~ 0 0 0. 0 0 0 0
' " rtHUEPO -0 "0 0 0 0 0 0 0

* NESP 0 0 1 0 .0 1 0 0

Total 1 0 1 0 -0 1 0 0

Selzure . Placabo -0 0 .0 0. 0 1 0 0
o 3 . tHUEPO "0 0 0 0 0 0 0 0

NESP 0 0 0 -0 . 0 "0 0 1

Total 0 0 0 0 0 1 0 1

Vascular Thrombosis/ischemia/  Placebo 1 0 0 1 0 1 1 3
Infarction . | ' rHUEPO . 2 0 0 0 0 1 1 0.
S NESP 12 1 2 3 3 5 0 4

Total - 15 1 2 4 3 7 2 7
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Table 4, Cardiovascular Events by Slope of Hemoglobin Decrease

(AH Chemotherapy Studles Analysls Set)

"= NOILYWHOCNI TVIANIQIINOD / 13HO3S 3QVHL

4 Slope. Category (g/dL/wk)
. -0.1t0, ~~ -0.2to -0.25 to -0.333 to -0.5to -0.667 to
e Unknown <0 <-0.1 '<-0.2 <-0.25 <-0.333 < -0. 5 < -0.667

Thrombosis of Vasculature =~ Placebo 1 0 0 1 0 1 0 2
: A rHUEPO -~ " 1 0 -0 0 0 1 1 0
NESP 12- 1 2 3 2 5 . 0 4
Total 14 1 2 4 2 7 1 6
Emboli (Originated from ~  Placebo ° 0’ 0 0 0 0 0 0 0
-Injured Vasculature) THUEPO" . 0 0 0 0 0 0 0 0
- : "NESP 0 - 0 .0 0 0 0 0 0
Total 0- 0 -0 0 0 0 o 0

Vascular Ischemia Placebo -~ 0 0 0 0 0 0 1 1
o : ' ' ‘rHUEPO 1 "0 0 0 -0 0 0 0
NESP 0 0 0 0. 1 0 0 0

_ Total 1 0 0 0 1 0 1 1.

Exacerbation of Periphetal Placebo 0 0 0 - 0 0 0o . -0 0
Vascular Disease _ fHUEPO. 0 . o 0 0. 0 0 0 0]
: : NESP | 0 0 0 0 0 0 0 0
~ Total - 0, 0 0 0 0 0 0 0

. Page4of4

Note: Fourteen sub]ects recelved placebo in the double-bllnd portlon of study 980291 and then recelved NESP in the open-label pomon
The data collected for these subjects in the open-label pomon have been exc!uded
Note: Number of actual events are presented.

’ Program. /staVnesp/ondmefa/lSS/analys:s/stalﬁlas/pmbrams/tables/(_aa,;'cv_by_slapehbdec.sas
‘Output: t_aa_cv._by. slopahbdec_cnt.nf (Date Generated: 28JUN2001:10:36)
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' Table 5. Cardiovascular Event Rates By Treatment Group by Hemoglobin Value

(All Chemotherapy Studies Analysls Set)

Hemoglobm Quintile (g/dL)

Hemoglobin Category (g/dL)

Note: Founeen sub]ecls recelved plaéebo In the double-blind portion. of sludy 980291 and then recelved NESP in the open-label ponlon

. The data coliected for these subjects in the open-label portlon have been excludéd,

Note: Event rates are presenled in number of events per 1000 hemoglobln values

Program /srat/nesp/onc/meta/ISS/anaIysls/sfarliles/pragrams/{ables/t_ae cv_by_hbquint.sas
Outpul'f ae_cv_by_hbquint_rate.nf (Date Generared 28JUN2001 10:25)

9.4 to 10.3t0 11.1to ‘ >10 >11 >12 > 13

Unknown <9.4 <10.3 <11.1 <121 2121 - <10 to 11 to 12 10 13 to 14 > 14

Number of Hb Values  Placebo 418 . 973 743 538 ~ 363. 143 1562 687 368 110 23 10
' (HUEPO = 155 147 186 184 225 242 270 246 . 225 " 140 74 . .29
NESP 1287 1746 1951 2033 2191. 2272 " @255 2470 2194 1234 687 353

“Total . 1860 2866 2880 2755 2779 . 2857. 5087 3403 2787 1484 784 392

Archythmia - Placebo. - 0.0 7.2 4,0 11.2 28 - 00 58 ° 10.2 2.7 0.0 0.0 0.0
. rHUEPQ 6.5 13.6 " 0.0 0.0 0.0- 0.0 74 0.0 0.0 0.0 0.0 0.0
NESP 5.4 . 11.5 6.2 4.4 © 4.6 a5 9.8 3.6 4.6 57 . 15 - 0.0

Total 4.3 10.1° 5.2 5.4 4.0 3.0 8.5 4.7 39 - 4.7 1.3 0.0

CAD Placebo . 2.4 1.0 . 0.0 0.0 28 00 - 0.6 00 - 27 0.0 0.0 0.0
’ rHUEPQ 0.0 " 6.8 . 5.4 0.0 0.0 0.0 7.4 0.0 0.0 0.0 0.0 0.0
NESP" 1.6 23 . 41 1.0 2.3 0.4 3.4 1.2 23 Q.8 0.0 0.0
Total 1.6 21 at . 07 22 0.4 28 0.9 2.2 0.7 0.0 0.0

CHF Placebo 0.0 2.1 00 . .18 0.0 0.0 1.3 1.5 0.0 0.0 0.0 0.0
rHUEPO 00 00 0.0 54 . 44 0.0 0.0 4.1 4.4 0.0 0.0 0.0

NESP 2.3 . 23 2.1 15 © 1.4 0.0 25 1.2 1.4 . 0.0 0.0 - 0.0

Total 1.6 21 . .14 18 1.4 0.0 20 1.5 1.4 0.0 0.0 0.0

Page 10t 4
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Tab(e 5. Cardlovascular Event Rates By Treatment Group by Hemoglobln Value
-(All Chemotherapy Studles Analysls Set)

Hemaoglobin Category (g/dL)
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Note: Fourteen, subjects received placebo In the double-blind portion of study 980291 and then recelved NESP In the open-label portion.
The data collected for these subjects in the open-label portion have been excluded.

Note: Event rates are presented’in number of events per 1000 hemoglobin values

- Program: /stal/nesp/andmefa/lSS/anaIysts/s!alllles/progmms/rables/(_ae oV by_hbqulnt sas
Output: t_ae_cv_by_hbquint_rate.ntf (Date Generated: 28JUN2001:10:25) .

Hemoglobm Quintile (g/dL) :
: . 9.4 1o 10810 1111 . >10 > 11 >12 >13
- Unknown <84 = <103 <111 ' <121 2121 <10 . to11 to 12 10 13 to 14 > 14
CVA Placebo 0.0 1.0 1.3 0.0 .00 0.0 13 © 00 0.0 0.0 0.0 0.0
rHUEPO 0.0 ° 0.0 0.0 00 00 0.0 . 00 0.0 0.0 0.0 0.0 0.0
NESP 08 . 00 . . 0S5 0.0 . 0.9 0.4 0.3 0.0 - 0.9 0.0 1.5 0.0
Total - - 05 - 03 .07 0.0 0.7 04 0.6 0.0 0.7 0.0 1.3 0.0
g; Cardiac Arrest Placebo 0.0 1.0 0.0 00 - 00 0.0 0.6 00 00 0.0 0.0 0.0
z8 2 | HUEPO 0.0 0.0 0.0 0.0 0.0 4.1 0.0 0.0 0.0 7.1 00 0.0
25m NESP 0.0 0.0 0.0 0.0 0.0 0.0. . 00 0.0 0.0 0.0 0.0 0.0
';fg @ Total 0.0 g3 0.0 0.0 0.0 0.4 . 02 - 0.0 0.0 0.7 0.0 0.0
390 . ' . B . . ) )
3g R  Death (Any Cause) Placebo 31.1 51 © 1.3 0.0 2.8 210 .- 38 00 27 18.2 43.5 0.0
38 9 - HUEPO' "45.2 13,6 0.0 00 0.0 83 7.4 0.0 0.0 1143 0.0 0.0
2€ a0 NESP 41.2 . 4.0 2.6 - 0.5 0.5 2.6 3.4 0.8 0.5 2.4 1.5 5.7
g 2 Cz> Total 39.2 4.9 .24 0.4 0.7 4,1 a7 06 07 4.7 2.6 5.1
o= : . . - ;
g Qo Fluid Overload . Placebo 167 = 524 25.6 26.0 83 . 140 416 217 8.2 9.1 435 0.0
§mg : (HUEPO .  19.4 47.6 64.5 16.3 . 17.8 33 - 519 . - 828" 17.8 57.1 0.0 0.0
582 NESP 30.3 51.0 384 . 40.8 28.3 . 23.8 442 . 417 28.3 27.6 14.6 28.3
;g Zl Total 26.3 51.3 36.8 36.3 24.8 24.1 43.8 38.2 24.8 29.0 14.0 255
EAR— ) . ; : . ' .
3ca Page 2 of 4
302
383
2.0
=
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Note: Fourteen subjects received placebo In the double-blind portion of study 980291 nnd then recewed NESP in the open-label pomon
The data collected far these subjects In the open-label portion have been excluded.
Note. Evem rates are presemed in number of events per 1000 hemoglobin values

Program /sral/nesp/ondme!MSS/anaIysls/sfatf Ies/programs/tables/t_ae oV, by__hbquml sas

.Output: t_aa_cv_by._hbquint_rate.ntf (Date Generated 28JUN2001:10:25)

&
R
Table 5. Cardiovascular Event Rates By Treatment Group by Hemoglobin -Value
‘ (All Chemotherapy Studies Analysis Set). i
Hemoglobin Quintile (g/dL) : : Hemoglobin Category (g/dL)

; "9.4 1o 103t t1.1t0 : . > 10 >1 >12 >13 )
Unknown < 9.4 <103 < 11.1 <121 212.1 <10 to 11 to 12 t0 13 to 14 > 14
Hypedension o Placebo 0.0 2.1 - 8.1 1.9 28 0.0 . 3.8 4.4 a7 0.0 0.0 0.0
* rHuEPO 0.0 0.0 0.0 0.0 8.9 0.0 0.0. 0.0 8.9 0.0 0.0 0.0
NESP 1.6 0.6 2.1 3.0 - 27 - 57 15 2.4 2.7 5.7 7.3 28,
Total 1.1 1.0 35 . 25 a2 4.9 2.2 2.6 3.2 4.7 6.4 26
Myocardial Infarction  Placebo 0.0 1.0 0.0 0.0 0.0 ‘00 06 - 00 0.0 0.0 *0.0 0.0
- HUEPQ 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NESP 0.8 0.0 0.0 0.0 0.0 .04 " 00 00 °© 00 0.8 0.0 0.0
Total 0.5 0.3 0.0 0.0 00 04 0.2 0.0 . 0.0 0.7 0.0 0.0
Seizure - Placebo 0.0 1.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0
rHUEPO 0.0 0.0 0.0 0.0 " 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0

NESP 1.6 0.0 0.0 0.0 08 04 0.0 0.0 0.9 0.8 00" 0.0 .
Total 1.1 0.3 0.0 ° 00 0.7 0.4 0.2 0.0 0.7 0.7. 0.0 0.0
Vascular Thrombosis/  Placebo = 0.0 6.2 8.1 1.9 00 .00 64 44 0.0 0.0 0.0 0.0
Ischemia/lnfarction * rHUEPO 6.5 6.8 0.0 5.4 133 124 C 87 41 - 183 21.4 - 0.0 0.0
NESP 8.5 - 1.1 5.6 4.9 3.7 R 3.4 4.9 3.6 16 2.9 8.5

Total 6.5 3.1 5.9 J44 . 40 3.8 43 47 . 39 3.4 2.6 77

Péga 30f4
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Table 5. Cardmvascular Event Rates By Treatment Group by Hemoglobm Value
(All Chemotherapy Studies Analysls Set)

“

1)

i

A Hemaglobin Quintile (g/dL)

Hemoglobin Category (g/dL)

9.4 to 10.3to 11.ito . >10 > 1 >12 >13
Unknown <94 < 10.3 <111 <121 2121 $10 to 11 1o 12 to 13 to 14 > 14
Thrombosis of Placebo 0.0 41 5.4 1.9 0.0 0.0 4.5 2.9 0.0 0.0 0.0 ' 0.0
‘Vasculature tHUEPO | 6.5 6.8 0.0 5.4 4.4 41 a7 41 4.4 74 0.0 0.0
: " NESP 7.8 1.1 56 4.9 3.7 a1 3.4 4.9 3.6 1.6 2.9 8.5
. Total 5.9 2.4 52 4.4 3.2 3.0 37 4.4 3.2 20 2.6 77
Emboli (Originated * Placebo . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0° 0.0 0.0
from Injured rHUEPO 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.0 0.0
- Vasculatura)’ NESP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0 0.0
‘Total 0.0 0.0 Q0.0 0.0 0.0 0.0 ‘0.0 0.0 0.0 0.0 0.0 .0.0
Vascular Ischemiia Placebo 0.0 21 1.3 0.0 0.0 - 0.0 1.8 0.0 0.0 0.0 0.0 0.0
k ‘THUEPO 0.0 0.0 0.0 0.0 8.9 . - 8.3 . 0.0 . 0.0 8.9, 14.3 8.0 0.0
. NESP 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 0.5 0.7 0.3 0.0 .07 0.8 0.6 0.0 07 1.3 0.0 0.0
Exacerbation of Placebo 0.0 0.0 13 0.0 0.0 0.0 0.0 15 0.0 0.0 0.0 0.0
Peripheral Vascular (HuEPO 0.0 0.0 0.0 0.0 0.0 0.0, . 0.0 0.0 00’ 0.0. 0.0 0.0
Disease NESP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 Total 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0

The data collected for thesa subjects in the open-label portion have been excluded,
Néte: Event.rates are presented in number of avents per 1000 hemoglobin values

. Program. /star/nesp/anc/mara/lSS/analysIs/stathlas/programs/tables/{_ae cv_by_hbquint.sas -
Output: t_as_cv_by._hbquint_. m!e nf’ (Date Génerated: 28JUN2001:10:25)

Note: Founeen subjects recelved placebo in the doubla blind portion of study 980291 and then received NESP in the open-label pomon

Page 4 .of 4
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Table 6. Cardlovascular Events By Treatment Group by Hemoglobln Value . o9

, (ANl Chemotherapy Studies Analysls Set) . . ' S o

< : ; i m

Hemoglobin Qulmnle (g/dL) Hemoglobin Category (g/dL) A . 5,"-' r-

—  84tc  103tc  1i.dto >10 > 11 >12 >13, n P

Unknown < 9.4 <103 <111 <121 2121 510 1011 . to12 t0 13 10 14 > 14 =
Number-of Hb Values Placebo 418 973 743 638 363 143 1562 687’ 368 110 23 10
(HUEPO . 155 147 186 184 225. 242 270 246 225 140 74 29
NESP 1287 . 1746 . 1951 2033 2191 . 2272 3255 2470 2194 1234 687 353
Total 1860 2866 . 2880 2755 2179 2657 5087 3403 2787 1484 -784 392
Arthythmia " Placebo 0 7 .3 6 1 0 9 7 1 0 0 0
: rHUEPQ 1 2 0 0 0 0 2 0 ] 0. (] 0
NESP 7 20 12 9 10 8. 32 ‘9 10 7 1 0
Total ° 8 29 15 15. 11 8 43 16 11 7 1 "0
CAD Placebo 1 o1 0 0 1 0’ 1 0 1 0 a 0
HUEPO - 0 1 "1 0 - 0 0 2 0 a 0 a 0
NESP 2 4 : 8 2 . 5 1 11 a .5 1 0 0
. Total 3 6 - 19 2 6 1. 14 3 8 1 ] 0
CHF Placebo 0 ‘2 0 1 0 0 2 R 0 0 0
' " tHUEPO 0 0., [0 1 1 0 0 1 1 0 0 0
NESP 3 4 4 3 3 0" 8 ) 3 0 0 0
Total 3 6 L4 5 4. -0 10 5 4. 0. 0 S0
: ) v Page 10f 4

The data collected for these subjects in the open-label ponlon havé been excluded.
Note: Number of actual avems are presented

Program: /stal/nesp/andmata/]SS/analys:s/sraII“ Ies/programs/tablesﬂ_ae_.cv‘by_hbqulnt sas
Output: t_ae cVv. by_hbqumt ent.tf (Data Ganarated 28JUN2001:; 10'25)

: Nole' Fourteen sub]ec!s received placebo in the double-bllnd ponlon of study 980291 and then received NESP In (he open- -labal portion.
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Table 6 Cardlovascular Events By Treatment Group by Hemoglobin Value
' (Al Chemotherapy Studles Analysis Set)

it

Hemogtobm Quintile (g/dL) ' Hemoglabin Category (g/dL)
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Note: Fourteen subjects racelved placebo in tha double-blind portion of study 980291 and then received NESP in the open-label portion.
Thé data collected for'these subjects in the open-label ponlon have been excluded, .

Note: Number of actual events are presented,

' ~Program: /stal/nesp/ondmela/ISS/analysls/starﬂias/programs/tablas/La'e__cv_by_hbdulm.sas
Output: t_ae_cv._by._hbquint_cot.rtf (Date Generatad: 28JUN2001:10:25)

' 9.4t 10310 11100 ) > 10 >11.  >12 >13
Unknown <94  '<103 <111 <121 2121 <10 toil 1012 "t013 . to1d > 14
CVA _ Placebo 0 1 Loy 0 0 0 2 0 0 0 ) 0
: - rHUEPO 0 0 10 ] 0 0 0 - 0 0 0 0 0
NESP 1, 0 i1 0 2 1 1 0 2 0 1 0
Total 1 1 ] 0 2 1 3 0 2 .0 1 0
Cardiac Arrest . ‘Placebo -0 1 0. . 0 Q. 0 1 0 . 0 [ 0 0
fHUEPO - 0 0 0 0 0 1. 0 0 0 1 0 0
NESP 0. o. o 0. 0 0 0 0 0 0 0 0
Total 0 1 0 0 0 1 1 0 .0 1 .0 0
Death (Any Cause)’ . Placebo 13 5 1 0 1 3 6 0. 1 2 1 0
. HUEPO | 7 2 0 0 "0 2 2 0 0- 2 0 0
NESP 53 e 5 1 A 6 1 2 1 .3 g® 2
Total 73" 14 6 1 2 11 19 2 2 7 2 2
Fluld Overioad  ~ .Placebo’ 7 st 19 14 3 2 65 19 . 3 1 1 0.
S © . HuEPO 3 7 12 3 4 8. 14 8 4 8 0 0
. NESP'"- ag 89 75 83 62 54 144 103 62 34 10 10
Total 49 147 106 - 100 69 64 223 130 69 43 P 10
Page 20l 4
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4 " Table 6 Cardlovascular Events By Treatment Group by Hemoglobin Value
o s (All Chemotherapy Studies Analysis Set) g
-
2 Hemoglobin Quintile (g/dL) , : Hemoglobin Category (g/dL)
A : , 94t 103t 1tilo, . — >10  >11 >12 >13
:& 4 ) ) T Unknown - <9.4 <103 <111 <121 ¢ 2124 <10 to 11 . 012 to 13 t0'14 | >.14
S Hypertension Placebo 0 2 6. 1 1 0 6 3 1 0 0 0
F " fHUEPO 0 0 a o 2 0 0 0 2 0 0 0
NESP 2- 1 4 8 6 13 5 6 T 6 7 ) 1
. Total 2 - 3 10 7 ‘9 13 11 9 8 7 5 1
Eal Myocardial Infaiction  Placebio 0 1 0 0 0 0 1 0 0 0 0 0
8 g {HUEPO 0 0 0 0 0 0 0 0 0 0 0 0
=m NESP 1 .0 a 0 0 1 o 0 0 1 0 0
‘g (7] Total 1 -1 0 0 0 1 1 .0 0 1 0 0
o8 ‘
'é': 2 Selzure - Placebo ] 1 0 0 0 0 1 0 0 0 0 )
&l HUEPO 0 0 o 0 0 0 0 0 0 0 0 0
SO NESP 2 0 0 0 2 1 0 0 2 1 0 0
:, o} Total 2 1 0 0 2 i 1 0 2 1 0 0
- z ! ) [t i i
m . :
Q0 | Vascular Thrombasls/  Placebo 0 6 6 1 0 -0 10 3 0 0 ] Q
] 2 ‘Ischemia/infarction HUEPO 1 1 0 1 3 3 1 1 a 3 0 0
83 : NESP R 2 1 . 10 -8 7 1 12 8 2. 2 3
@ = Total 12 .9 17 12 11 10 22 16 1 5 2 . 3.
cdl Page 3 of 4
gg % - Note: Fourtéen sub}ac!s received placebo in the double-blind pomon of study-980291 and then recelved NESP ln the open -label portion. '
o> The data collected for these subjects in the apen-label portion have been excluded. .
8 8 * Note: Numbar of actual events are presented.
Bz
sl Program /sfat/nasp/onc/mata/lsS/analysls/statrles/programs/lablas/t__ae cv. by_hbqum(sas
C ) Output; ¢ ae_cv_by_hbqulnr_cm if .(Date Gensratad: 28JUN2001:10: 25)
, -~
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Table 6. Cardlovascular Events By Treatment Group by Hemoglobm Value
(All Chemotherapy Studies Analysls Set)

Hemoglahin Quintite (gldL)

Hemoglobin Category (g/dL)

- NOLLVWHOSNI TVIIN3GISNOD / 13HO3S 3QvdlL -

: ] . 94t © 103t 1110 >10 > 11 >12 >13 .
Unknown® <94 <103 ° <111 <12.1: 2121 <10 to 11 to 12 t0 13 10 14 > 14
Thrombosls of Placebo 0 4 4 A 0 0 7 2 0 "o 0 0
Vasculature THUEPQ 1 1 0 1 1 1 1 1 1 1 0 ]
: NESP 10 2 11 10 8 7 1 12 8 2 2 3
Total 11 7 15 12 - ' S 8 19 15 9 3 2 3
Emboll (Originated  ‘Placebo 0. 0 0 0 0 o 0 o 0 0 0 0
from Injured rHUEPO 0 0 0 0 o 0 0 0 0 0 0 0
Vasculature) NESP 0 ] .0 0 0, 0 Q 0 0 o 0 0
v Total o 0 0 )] Q 0 0 0 0 0 0 o]
Vascular Ischemla..  Placebo 0 2 1 0 0 0o 3 0 0. 0 0 0
rHUEPO 0 (¢} 0 0 2 2 0 0 2 2 a 0
NESP 1 . 0 0 "0 ] 0 [¢] 0 0 0 0 0
Total 3 2 1 0 2 2 3 0 2 2 0 0
Exacerbation of " Placeho 0 0 1 0 0 0 0 1 0 0 0 0
~ Peripheral Vascular rHUEPO 0 ‘0 0 1] 0 0 0 0 4] 0 0 0
Disease’ NESP 0 0 0 0 0 0 0 0 0 0 Q 0
Total 0 0 1 0 0 0 0 1 0 0 .0 0
Page 4 of 4

Note: Fourteen subjects recelved placebo In the double-brind portion of study 980291 and then received NESP In the open-labél ponlon
The dsita collected for these subjects in the open-label portion have been excluded.
Note: Number of actual events are presemed

ngram /stat/nesp/onc/meta/ISS/analysls/slatﬂles/pmgrams/tables/(_ae cv. by hbquint.sas

OQutput: t ae_cv_by_hbqulnt cnl nf (Dats Generated: 28JUN2001 10:25)
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Table 7.

- NOILLYWHOSN! TVIIN3QIANOD / 138038 3avHL |
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Program: /stat/nesp/onc/meta/ISS/analysis/statfiles/programs/tables/t_ae_ inLchLalldose.Sas

Output: (_ae_inf_cht_allidose.rtf (Dats Generated: 20JUN2001:09:36)

Note Fourtesn sub]ects received placebo in the double-blmd portion of study 980291 and then received NESP in the open-label portion
The advarse events reported for these subjects in the open-label portion have been excluded.
n(%) = the number and percentage of subjects repurﬂng an event In the adverse event category/preferred term

Subject Incidence of Adverse Events by Event Category and Preferred Term |

4 _ (All Chemotherapy Studies Analysis Set by Weekly Dose) - b
EVENT CATEGORY . " NESP Dose (ugfkg/wk)

Preferred Term . Placebo rHUEPQ <20 20to<3.0 >3.0 All NESP
Number of Subjects 221 85 " 160 313 308 781
ACCESS INFECTION 1 ( 0%) 1 ( 1%). 4 ( 3%) 6 (2%) - 4 (1%) . 14 (2%)

Access Infection 1 ( 0%) 1 (1%) 4 ( 3%) 5 (2%) 4 (1%) 13 (2%)

Access Infection Bacterial . 0 (0% .0 (0%) 0 ( 0%) 1 ( 0%) 0 ( 0%) 1 (0%)|
| CONGESTIVE HEART FAILURE 3 (1%) 2 - ( 2%) 1. ( 1%) 8 ( 3%) 7 (2%) 18 ( 2%)

| . Cardiac Failure ° 1 (0%) 0 (0% 1 (1%) 7 ( 2%) 3 (1%) 11 (1%)
| . Edema Pulmonary 1 (0%) 1 {1%) 0 (0%) 2 (1%) 4 (1%) 6 (1%)

Cardiomyopathy 0 (0%) 0 ( 0%) 0 ( 0%) 1 ( 0%) 0 (0%) 1 ( 0%)

Circulatory Failure 1 ( 0%) 0 ( 0%) 0 (0%) . 0 (0%) o ( 0%) 0 (0%)

Ejection Fraction Abnormal 0 (0%) 1 (1%) 0 ( 0%) 0 ( 0%) 0 ( 0%) 0 (0%)
INFECTION 36 (16%) 5 (18%) 36 (23%) 54 (17%) ' 67 (22%) 157 (20%)

Infection Upper Respiratory - 156 (7%) . 7 ( 8%) 18 (11%) 22 ( 7%) 25 (8%). 65 (8%)
* Infection Urinary Tract 7 (3% 1 (1%) 8 (5% 13 (4%) 18 (6%) 39 { 5%)

Intection 2 (1%) 2 (2%) 4 (3%) 5 (2%) 11 ( 4%) 20 ( 3%)

Sepsis 5 (2%) 8 ( 4%) 6 ( 4%) 5 (2%) 3 (1%) 14 (2%)

infection Lower Respiratory 4 (.2%) 0 ( 0%) 1 (1%) 5 (2%) 6 (2%) 12 ( 2%)

Infection Respiratory Tract 4 ( 2%) 0 ( 0%) 1 (1%) 6 ( 2%) 1 ( 0%) 8 (1%)
" Abscess 1 ( 0%) 0 ( 0%) 0 (0%) 1 . (0%) 4 (1%) 5 (1%)
_ Sepsis Bacterial 1 (0% 1 (1%) 1 (1%) 0 (0%) 3 (1%) 4 (1%)

Infection Fungal . 0 (0%) 0 (0%). 0 {0%) 2 (1%) 1 ( 0%) 3 (0%)

Abscess Oral 0 (0%) 0__(0%) 1 (1%) 1 (0%) 0 (0% . 2 (0%)
' Page 1 of 2
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Table Te Sub]ect Incidence of Adverse Events by Event Category and Preferred Term
(Al Chemotherapy Studies Analysls Set by Weekly Dose)

'[EVENT CATEGORY _

. L ._NESP Dose (ug/k g ) L
| Preferred Term Placebo rHUEPQ <2.0: 20t0<30  ° 230. - AlLNESP
INFECTION (Cont'd) K . A

Bacteremia 0 ( 0%) 2 (2%) 0 (0%) 1. ( 0%) 1 .( 0%) 2 (0%)
Infection Urinary Tract Bacterial 0 (0%) 1 ( 1%) 1 (1%) 1 (0%) . 0 (0%) 2 (0%)
Infection Bacterial 1 ( 0%) 0 (.0%) - 0. (0%) 0 (0%) - 1 (0%) 1 (0%)
Pharyngitis Bacterial. 0 '( 0%) 0 ( 0%) 0 (0%) 0 ( 0%) 1 (0%) .1 (0%)
Rhinitis Bacterial 0 (0%) 0 (0%) 0. (0%) 1 . 0%) 0 (0%). 1 (0%)
Septic Shock 2 (1%) 0 (0%) 0 (0%) 0 (0%) 1 ( 0%) 1 (0%)
PNEUMONIA 11 { 5%) 3 ( 4%) 8 (5% 14 (4%) .13 ( 4%) 35 ( 4%)
Pneumonia 8 ( 4%) 3 (4%) 7 (4%) - 13- (4%). 12 (4%) © 32 ( 4%)
Pneumonia Bacterial "0 ( 0%) 0 (0%) 0 ( 0%) 1 ( 0%) 0. ( 0%) 1 ( 0%)
Pneumonia Lobar _ 1 ( 0%) 0 (0%) -0 (0%) 0 (0%) 1 (0%) 1 (0%)
‘Pneumonia Lobar Bacterial 0 (0%) 0 (-0%) 1 (1%) 0. ( 0%) 0 (0%) t ( 0%)
Bronchopneumoma 2 (1%) 0 (0% .0 (0% 0O '( 0%) 0 (0% . 0. (0%)

ejje unsodeqieq

- NOILVWHOSNI TVLIN3AIINOJ / 134038 30vHL
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The adverse events reported for these subjects In the open-label'portion have been excluded.
n(%) = tha number and percentage of subjects reporting an event In the adverse event catagory/praferred term

ngram /star/nesp/onc/mala/lSS/analys:s/statf‘les/programs/tables/;ae inf_chf: alldose sas
Oulput: t_ae_inf_chl_ alldose af (Data Generated: 20JUN2001 09 36)

‘Note: Founeen subjecls received placebo in the dauble-blind portion of study 980291 and then recalved NESP in the open-iabel ponlon
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v

Table 18. Subject Incidence of Cardiovascular and Thromboembollc Adverse Events by Treatment Group
(All Chemotherapy Studles Analysis Set):

[EVENT GROUP 5 ‘o
Sub Group ; Plac‘ebo‘ rHUEPO ~ - AllNESP- Total
Number ofSubjects : o221 . 85" : 781 ~ 1087
Number of Subjects Repor’ung
Cardiovascular and 5 . o U
Thromboembolic Events = 104 . (47%) 40  (47%) 373 (48%) 51T (48%)
|DEATH : 23 (10%) 11 '(13%). 73° (9%) 107  (10%).
HYPERTENSION . 7 (3%) 2 (2%) 28" ( 4%) 37 . ( 3%)
ARRHYTHMIA 15 (.7%) 3 (4%). 62 (.8%) 80 - 7%)|
CAD . 3 ( 1%) 2 ( 2%) 15: [ 2%) 20 0 (2%)] ..
CHF 3 (1%) 2 (2%) 18] (2%) , 21 (. 2%)|
CVA 3 (1%) 0 (0%). L 1%) 8 (1%)]
| CARDIAC ARREST 1 (0%) 1. (1%) 00 (0% 2 (0%
FLUID OVERLOAD 64  (29%) 29 ' (34%) 2811 (36%) 374 _(34%)|
MYOCARDIAL INFARCTION 1. ( 0%) 0 (0%) 21 ( 0%) 3 (0%
SEIZURE 1 (.0%) 0 (. 0%) 5  (1%) 6 (1%)
VASCULAR THROMBOSIS! - L , . " Y '
- ISCHEMIA/INFARCTION 13 (8%) 6 (7%). 45! (6%) 84 (-6%)|
Thrombosis of Vasculature - - : 9 ( 4%) 4 ( 5%) 4  (6%) . 57 - (5%
Vascular Ischemia 3 (1%) 2 (2%) - 1 ( 0%), 6 ( 1%)
Exacerbation of Peripheral : ' ’
Vascular Disease 1 ( 0%) 0 (0% - 0 ( 0%) 1 (. 0%)
' a ' Page tof 1

%) = the number and pen:enlage of subjecls reporting any adverse event in the event group
Nole: Fourteen subjects received placebo in the double-blind portion of study 980291 and then recelved NESP in the open label portlon
The adverse evenls reporied for these subjecls in the open—label porlion have been excluded.

Note: Dealhs. on-study Include deaths occurring during study or within 30 days of last study drug admmlstralion

Program; ls(al)nesplonclmetallSS]adhoclslatf' les/programé/tablas/t ae_cv_slldose.sas
Output: t_ae_cv. alldoserl‘! (Dale Generaled 27MAR2002 14:43)
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Table 19, Subject Incidence of Cardiovascular and Thromboembolic Adverse Events by Weekly Dose of NESP
(All Chemotherapy Studies Analysls Set)

EVENT. GROUP | NESP Dose (g/kgiwk)

Sub Group ] <20 . 2.0t0<3.0 3.0t0<4.0 4,0t0<5,0 50t0<6.0 . 26.0 All NESP
Number of Subjects 160 - 313 78 . 146 40 44 $781
Number of Subjects Reporting - :

Cardiovascular and : ' . _ 5 .

Thromboembolic Events ) 85 (53%) 135 (43%) 38 (49%) 67 (46%). 18 (45%) 30 (68%) 373 ( 48%) |
DEATH - , 13 (8%) 31 (10%) 10 . (13%)- 12 (8%) 1 (3% ° 6 (14%) 73 ( 9%)|
HYPERTENSION 7 (4%) 13 . (4%) .2 (3% -5 (3%) 0 (0% 1 (2%)-. 28 (4%)
ARRHYTHMIA ' 15  ( 9%) 24  ( 8%) 7 ( 9%). " (8%) 1 (3%) 4 ' ( 9%) 62 '(' 8%)
CAD - 3 (2%) 7 (2% 3 (4% 1 (1% 1 (3% 0 (0% 15 ( 2%)
CHF 1 :(1%) 8 (3% 3 (4% 4 (3% 0 (0% © (0% 16 (2%)
CVA 0 (0% 2 (1%) 1 (1% 2 (1%) 0 (0% 0 (0% .5 (1%)
FLUID OVERLOAD 70 (44%) 93 (30%) 28 (36%) 49 (34%) 16 (40%) 25. (57%) 281 (36%)
MYOCARDIAL lNFARCTlON 1 (1%) 1 ( 0%) 0 (0% - 0 (0%) 0 (0%) 0 (0%) . 2 (0%)
SEIZURE 1 (1%) 1 (0%) 2 (3% 1 (1% 0 (0% 0 (0% 5 (1%)

: |VASCULAR THROMBOSIS/ ‘ L ’ v : : '

ISCHEMIA/INFARCTION A ¢ 4%) 10, ( 3%) 10 (13%) 13~ ( 9%) 1 (3%) 4 (. 9%) 45 ( 6%)

1. Thrombosis of Vasculature 6 (4%) .10 (3%). 10 (13%) 13 ( 9%) 1 (.3%) 4 (9%) 44 (. 6%)[
Vascular Ischemia S 1 '( 1%) 0 ( 0%) 0 (0% 0 (0%) 0 (0%) 0 (0%). 1 (.0%)
— - ' : ' ‘Page
n{%) = the number and percenlage of subjecls reporting any adverse event in the event group. ' . gartar
Note: Fourteen subjects recelved placebo in the double-blind portlon of study 980291 and then received NESP i in the open-| Iabel portlon
The adverse events reporied for these sub]ecls in the open-label portion have been excluded. -
Note: Deaths on-study include deaths occurring during s[udy or within 30 days of last study drug adm]nuslration..
Program: Istat/nesplonc/metallSSiadhoc!statfil Ieslpmgramslrableslt ae_cv_alldose_nesp.sas.
Output t_ae_cv_alldose_nesp.rf {Dare Generated: 27MAR2002:14; 45)
l' 5
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" Table 20. Subject lncndence of Cardiovascular and Thromboembolic Adverse Events by Actual Dose of NESP
. (AH Chemotherapy Studies Analysis Set)

1EVENT.GROUP : NESP Dose (pg/kg) : L
Sub Group : - <20 2.0 to <40 4.0t0<6.0 . 6.0to<80 8.0to<10.0 = 10.0 All NESP
Number of Subjects ' 95 298 S 114 79 : 92 - 103 . - 781
Number of Subjects Reporting
Cardiovascular and . L s ¢, “E oy '
Thromboembolic Events 42 (44%) 138, (46%) 56 (49%) 45 (57%) 43 (47%)- 49, (48%) 373 (48%)
DEATH 6 (6% 30 (10%) 10 (9% 9 (11%) 11 (12%). 7T (T%). 73 ( 9%)

.|HYPERTENSION . e 4 (4%) 13 (4%) 6 (5%) 1 (1% 3 (3% 1 (1%) 28 ( 4%)

.| ARRHYTHMIA. . 12 (13%) 24 (8% 5 (4%) 8 (10%) . 10 (11%) 3 (3%) 62 (8%)| .
CAD - . 2 (2% 8 (3% 1 (1%) 1 (1% 2 (2% 1 (1%) 15 (2%)|.".
CHF 1 (1%) 8 (3% 1 (1% 1 (1% 3 -(3%) 2 (2%) 16 -(2%)
CVA 0 (0%) 1 (0% 1 (1% 0 (0%)- 2 (2% 1 (1% 5 (1%)|.
FLUID OVERLOAD . 32 (34%) 94 (32%) 47 (41%) .38 (48%) 30 (33%) 40 (39%) 281 (36%)
MYOCARDIAL INFARCTION 0. (-0%) 1 (0%) 1 (1%) 0 (0%) 0 (0%) 0 ( 0%) 2 (0%)
SEIZURE : 0 (0% 1 (0% 1 (1% 2 (3% 1 (1%) 0 (0% 5 (1%)
VASCULAR THROMBOSIS/ : : . . ’ o )

ISCHEMIA/INFARCTION 3 (3% 11 o 4%) 8 (7%) 8 (10%) 8 (9%) T (7%) 45  ( 8%)
Thrombosis of Vasculature 3 ,(3%) 11 (4% T (6%) 8 (10%) 8 (9%) T (7% 44 (56%)]|.
Vascular Ischemia . 0_(0%) 0 (0% 1 (1% -0 (0% 0 (0% 0 (0% 1 (0%)
' . ] ' "Page 1of 1:
n(%) the number and percenlage of subjecls reporling any adverse event in the event group, ' : .
Note: Fourtesn subjects received placebo in lhe double-blind portion of study 980291 and then recelved NESP i in the open -label portlon
The adverse events reporled for these subjects in the open-label portion have been excluded, ,
Note: Dealhs on-study include deaths occurring during sludy or within 30 days of last study drug administration,
Program: /stat/inesploncimetallSSladhocistatfiles/programsitablesit_se_cv_alldose_nesp_actual.sas
Qutput: t_ae_cv_alldose_nesp_actual.rif (Date' Generaled; 27TMAR2002:14:46) -
!
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Table 21. Subject Incidence of Cardiovascular and Thromboembolic Adverse Events by Dosing Schedule
(All. Chemotherapy Studies Analysis Set)

EVENT GROUP : T QWK : Q2WK ) Q3WK
Sub Group ' - ___Placebo rHUEPO NESP ___rHUEPO NESP Placebo NESP
Number of-Subjects Ik 170 - 83 . 455, . . 32 128- - 51 198
Number of Subjects Reporting
Cardiovascular and ;o R
Thromboembolic Events - 85 (50%) 27 (51%) 214: (47%) 13 (41%) 56 (44%) 19 (37%) . 103" (52%)
DEATH 19 (11%) 6 (11%) 43 ( 9%) 5 (16%) .11 ( 9%) 4 (8%) 19 (10%)[
HYPERTENSION . ; 7 ( 4%) 0 (0% .20 (4%) 2 (6%) 4 ( 3%) 0 (0%) 4. (2%)
ARRHYTHMIA g 13 ( 8%). 3 (. 6%) 41 ( 9%) 0 (0%) 12 . (9%) 2 ( 4%) ‘8 (5%)] -
CAD ' 3 (2%) .1 (2%) 10 ( 2%) 1 (3%) 2. (2%) 0 (. 0%) 3 (2%) '
CHF 3 (2%) 1 (2%) . 10 (2% . 1 (3% 2 (2%) 0 (0% -4 .(2%)
{CVA 3 (2%) 0 {0%) 1 ( 0%) 0 ( 0%) 2 (2%) 0 ( 0%) 2 (1%)
CARDIAC ARREST 1 (1%)° 0 (0% . 0 ( 0%) 1 ( 3%) 0 (0%). 0 (0%) 0 (0%)
FLUID OVERLOAD 51 (30%) 21 (40%) 152 (33%) 8 (25%) 43 (34%). 13 (25%) .86 (43%)
MYOCARDIAL INFARCTION - 1 (1%) 0 (0%) 0 (0%) 0 (0%) 2 (2%) 0 ( 0%) 0 (0%)
SEIZURE T (1%) 0 (0% 1 (0%) 0 (0%) -3 ( 2%). 0 (0%) 10 (1%)
VASCULAR THROMBOSIS/ . ) : ' : ’ o '
1SCHEMIA/INFARCTION 9 ( 5%) 3 (6%) 22 (5%) - 3 (9%) 7 {5%) 4 (8%) 16 ( 8%)
Thrombosis of Vasculature 5 (3%) 3 (6%) 22 (5% 1 (3%) 7 (5%) 4 (- 8%). 16 ( 8%)
Vascular Ischemia 3 (2%) - 0 (0%) - 0 (0%). 2. (6%) 0 (0%) 0 (0%) 1T '1%)
Exacerbation of Peripheral , ‘ ; o . ' :

Vascular Disease ) 1 (1%) 0 (0% 0 { O%) 0 (0% . 0 (0%) 0 (0%) 0 ( 0%)
n(%) the number and percenlage of subjects reporting any adverse event in the event group. Page 1 < ,1
Note: Fourleen subjects received placebo in the double-blind portion of study 980291 arid then received NESP in the open- -label portion.

The adverse evenls reporled for these sub]ec:s in the cpen-label portion have been excluded,
Nole: Deaths on-study include deaths occurring during study or within 30 days of last-study drug admimslrallon )
Program: I.*;lallnuesplom:/meralISS/tzdhor:lsranr leslprogramsllables/r aa_cv._, allsched sas
Outpul: {_ae_cv_allsched.rtf (Date Generated: 27MAR2002:14:47) -
A—~en Thousand Oaks o CONF "“NTIAL . - : SR AMCTN
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transfusion between weeks 5 and EQTP, the results are similar between the original

analysis and the sensitivity analysis. As a result, it would appear that patients treated by
 the sub-investigators did not alter the original results with respect to this endpoint.

- Table 11. RBC transfusions from weeks 5 to EOTP (primary.analyses set)

Doses (mcg/kg/wk) :

‘Stats 1 05 1.0 225 4.5| Total

N _ 5 . 321 30 29 96

# résp 1 8 4 2] -.15

# cens . 4 24 26 271 . 81}
|Propresp | 20| 36| 14] 7|

95% CI for 0, 55 10, 62 1, 26 ; 0,17

prop resp

Table 12. RBC transfusmns from week 5 to the EOTP (primary analysls set) excluding sub-
mvestlgators with ﬁnancxal mterests .

o - Doses mcg/kglwlg) ~
| Stats . - . 0.5 1.0 225 4.5]| Total
N . 50 - 30 21 21 ¢
| #resp - 1) - 7 3 2
#cens = 41 23 18] . 19} .
Prop resp 20 34 141 10|
" | 95% CI for . 0, 55 8,61 0,29| 0,23} °
| prop resp o '

Overall, the sensitivity analyses performed by excluding patients, who wete treated by
sub-investigators with financial interests in Amgen, did not drastically alter the point

- estimates or the 95% confidence intervals for the proportion of patients who responded or .

for the proportion of patients requiring RBC transfusion in weeks 5 to EOTP. Slight -

(differences appeared in higher doses. The licensed dose of 2.25 was essentially

unaffected. Therefore, the original results were shown to be robust to the fact that some
sub-investigators held shares of > $50,000 in Amgen. There-does not appear to be any ‘

. _'blas in favor of Aranesp with respect to elther endpomt
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2. The Effect of NESP Dose and Schedulmg in‘a Murine Model of Multlcycle Chemo/
Radiotherapy

. Normal BDF| mice [15/grp] were SC injected at 100 pg/kg on different days relative to single
agent cytotoxic administration (428 days x 4 cycles) for each cycle. The chemotherapeutic

agents used were carboplatin or carboplatin + whole body irradiation. The single injection of
NESP occurred on different days relative to the chemotherapy administration for each agent
[refer to the study for specific doses of each chemotherapy agent, as well as for the days that
NESP was injected]. Sets of mice were bled on protocol- specxﬁed days in predetermined order -
in order to avoid anemia due to phlebotomy In addition, in one experiment EPO was also

administered to separate grps of mice at a dose & dosing reglmen identical to NESP, as well as at
. doses 10-fold higher than NESP. -

Findings: The model was used as repeated administration of the cytotoxic therapy would result
in an accumulation of damage to the BM progenitor cells, stem cells, & BM stromal populations.
Weekly injections of NESP resulted in more effective alleviation of anemia seen in the cycles
compared to dosing with NESP every two-weeks, or compared to equi-molar doses of EPO. As -
the cycles progress, the effect of NESP & EPO decrease — possibly due to BM damage, resulting
in severe progenitor damage and/or erythroid precursor cell damage upon progressive exposure
‘'to the chemo. The sponsor postulates that more frequent dosing of NESP may increase its
effectives as the chemo cycles progress, however, if the erythroid populations in the BM have a
limited response capability to either endogenous or exogenous EPO, then this regimen may not
be any more effective.

When NESP was injected pnor to chemotherapy, the mice exhibited extremely high HGB levels,
which reflected in a dlsproportmnally lngh HGB level in the post-chemo interval.

. 3.NESP Alleviates Anemia in a Rat Anemia of Chronic Disorders (ACD) Model -
Normal female Lewis rats [5-6/grp] were IP injected on day 0 with-saline or PG-APS [polymers
 derived from group A streptococci] to induce chronic systemic inflamrnation, characterized by
granuloma formation & spontaneously relapsing arthritis, as well as severe acute anemia that is
followed by a chronic anemia {decreased numbers of microcytic RBCs, reduced RBC lifespan,
increased retention of iron in macrophages, increased WBCs, increased M/E ratios in BM].
NESP was SC injected at various dose levels & dosing regimens beginning on day 30/36, dosing
© up to day 93/105/112. Measurements included hlstology, BM progenitor assays, cytokme
analysis, and sera EPO levels.

Findings: Although NESP-Rx rats displayed normal or higher HGB levels, with a reduction in ~
_ the iron sequestration, the RBCs produced stayed microcytic & hypochromic comparedto -
controls. When dosing with NESP ceased, the HGB levels fell to an anemic state. ACD rats
injected with a single 30 pg/kg loading dose, followed by weekly mamtenance doses of 1-3
pg/kg/dose, resulted in normalization of HGB levels. Total serum iron levels increased in the
NESP-Rx rats from days 96 —112 (study term), but the levels were still notably lowet than

- controls.- The reduction in iron retentlon/sumulauon of iron release was seen in the splemc
macrophages.






STN #103951/5001 ‘ o S -8
PK/ADME Studies

1. PK and PD Multldose Study of NESP Administered SC to Female BDFy, M1ce Following
Carboplatin and Frradiation Exposure.

Normal BDF, female mice [30-65/grp] were exposed to carboplatm + 1rrad1at10n for three 4-wk
cycles (days 0, 28, 56) or to no chemotherapy. Mice were SC injected with 30 pg/kg/dose of
NESP, qiw, for 4 or 9 wks [see below]. Blood was collected at protocol-specified intervals for
PD (CBC, differentials, retics) and PK (via ELISA) analysis.

1 ! . Group -~
reatmen APK) B(FK . |. C(D) D (PD)
n 65 85 B 35
| SC Dose {ua/kg) 30 - 30 - . 30 30 .
€1:0,7,14,21, {C1:0,7,14,21, |C1:0,7, 14,21,
e Dosing Days 0,7, 14, 21 | C2: 28, 35, 42, 49 | C2: 28, 35, 42, 49 | C2: 28, 35, 42, 49
(during cycles, C°) C356 cx:s6 - |case
None | Carboplatinand None Carboplatin and
Treatment  ~. control -Irradiation -fcontrol] frradlation
) { U]
Carboplatin/ |— - : =55 ciro
lradiation {Days : None C2:28 None C2- 28
- . |(Cycles 1,2,3) feontrol] | A3 =5 . [contrel] C3: 56 .
" C indicates Cycle. . SN i . o ’

Findings: The PK profile was similar for wk 1 of each of the three chemo cycles, with a 1.5 to 2-
fold higher exposure to NESP compared to controls. However, the wk 4 exposure for cycle 1
(day-21) was diminished compared to wk 1, with a shorter half-life & lower Cpax — similar to the
PK profile for the controls. The mice éxposed to chemotherapy exhibited a lower i increase in
‘HGB levels compared to controls [maximum change from baselme of 4 g/dL vs. 7 g/dL for
conttols] PK data are presented below:

3

NESP 30 pglkg, SC Dosing .
Controls (Group A) Carboplatin Irradiation Treated (Group B} -
Parameter Units Day - - - i : _ Day ek
: 0 21 0 21 | 28 56
- - ci1we® | c1w4 | c2wi c3awi . i
- Tor i - T 12 16 8 16 - 16 d ' - L
 [Crmax - ng/mL - 280 144 -165 177 | . 187 | 234 . ' Groups Aend B .
: . : . - ! Mean (+SD) NESP Serum Congentratlons
thr, 2 hr 6.89 8.08 160 . 106 18.2 18.0 - oty Do 0. 2130, 65
IAUC (o)  [ngehr/mL 5470 3350 6830 - 4420 - 6760 - 9370
CUF mb/hr/kg . 548 | - 887 4.39 6.79 443 3.20
= Numbers are rounded. to 3 significant figures where possible: . . 2 pon
®C1W1 -cycle 1, week 1. 12

* Analysis performed uslng naIve—averaged data (n—5) B o

. 18.
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. 2. Pilot PK Study to Determme the Effect of a Partxal Hepatectomy on the Clearance of-
NESP, rHuEPO, & - *H-Mannitol in Male SD Rats Following IV Administration
Normal inale SD rats [3/grp] had either sham surgery or the medial & left lateral lobes of the
liver (about 70% of total mass) removed followed by single IV injection with 30 pg/kg of NESP,
6000 U/kg of rHUEPO, or-100 mg/kg of *H-mannitol [NESP & EPO doses are equivalent on a
peptide mass basis]. Blood was collected at protocol-specified 1ntervals for PK (via ELISA)
analysis [lower limit of detéction = 0.078 ng/mL].

" [Mannitol included as a negative control asit d1stnbutes in total body water & its clearance

should not be mﬂuenced by the partial hepatectomy]

~_Findings: ‘The sera levels of NESP EPO, & *H-mannitol were s1m11ar for sham—operated &

~ hepatectomy models. The NESP, EPO, & *H-mannitol were detectable for 72; 72, & 3 hrs
 postRx, respectively.. The surgery resulted in about a 20% loss in volume of distribution at -

: steady state [Vss] & in the clearance of all three agents. The sponsor postulates that the changes
_in the PK profile in the hepatectomized rats were likely a result of the physical removal of a
significant amount of the liver, thus also causing about a 15% reduction in total blood volume of

the rat [note that the PK. proﬁle was altered to a similar extent in the negatlve control grpl.
-PK data are presented below

|
i 30 pgikg NESP
. : Group 1: Group2: Ratlo of Hepateclomy
Parameter Unilts Sham Hepatectomy prvbbacr gy
. B I ) (n=2)
cL i 389 (0.040) 288 (0.302) ; 074
G ng/mt. 741 (137) 714 {13.8) 0g8
tas e 18.8(1.46) 18.4(1.51) 111
Ve rl/kg T72(851) 62.7 (0.726) 081 . .
Vo mikg | - ‘1.4(139) 420(0815) 1.01 )
5000 kg HUEPO
‘ Growp3: Gup 4 | Rato of Hapatoctomy
Sham Hepateclomy iy
Paramelar 7 Units P , (_nﬂ) 10 Sham V:
cL mifteig | 125(1.30) 1090440} oa7 -
G mUL | 180000 (52100y 162000 (22700) 090
[ ke | 8212425 .88 (0.125) ) 081
Ve mlAg . §7.5(18.6) 78.1(337) . - 0.80 )
Vo - mlAg 35.0(881) 37.6(4.89) . 1.07 7
100 miykg “H-Manpitol * _ E,
: n GowpS: . GoupB - |peg
| Pammeter  Unis Sham Hepatactomy o] Hepesiamy
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1 WBCs — 2-4-fold control (GR2, 4) — wks 1,2, 4 — recovery (GR4)
T WBCs - GR3, 5 — 4-5-fold (wk 1), 5-8-fold (wk 2), 7-9-fold (wk 4) - recovery (GR5)-
1 WBCs — GR7 ~ 5-6-fold (wk 1), 6-11-fold (wk 2), 12-fold (wk 4)

1 monocytes — GR2-5, 7 (3-25-fold the controls)—- wks 1,2,4— recovery (GR4 5)
1 eosinophils — GR7 (2-fold) — wk 4 '

1 lymphocytes — GR2-5, 7 (variable) — wks, 1,2, 4 — recovery (GR4, 5)
1 neutrophils — GR2-5, 7 — wks 1,2,4 — recovery (GR4, 5)
1 basophils — GR2-5, 7 — wks 1,2,4 — recovery (GR4, 5) .

.T MUE ratios — GR2-5, 7 [GR7 had the most prominent response]
| M/E ratio; 1 polychromatophilic rubrrcytes metarubricytes — GR6 -
| metarubricytes — GR2-5

"1 glucose - 25-45% for males & 50-65% for females, compa.red to control — GR2-6 recovery -
(GR4,5)

“3 bilrrubm 20-70% compared to control — GR2-6 - recovery (GR4 5)

T AIKP —3- 19-fold compared to control (G- CSF—dose-related) GR2~5 7 - recovery (GR4 5)
| triglycerides — 40-60% of control — GR3 7 .

1 AST — 30-100% compared to controls —Rx grps — recovery (GR4, 5)

| cholesterol - 20-25% of controls - Rx males — recovery (GR4, 5) .

| albumin — 12-25% of controls; 1 globulin — 8-40% of controls - GR2-5 — recovery (GR4, 5)
1 calcium, phosphorus —3-40% of controls — Rx grps —recovery (GR4, 5)

{ urine electrolytes — GR2-6

~ T spleen; | thymus wts — Rx grps —recovery (GR4, 5)

Spleen enlarged Rx BIpS — greater seventy seen in GR 3, 5 —trend toward recovery (GR4, 5)
er_b extremities — swelling [paws, hmdhmbs] ~GR2-5,7- trend‘ toward recovery (GR4, 5)
- BM — prominent granuloporesrs & productron of mature neut‘ophrls - extended beyond

periosteum, into adjacent tissue — GR2-5, 7

T erythropo_retrc activity — GR6
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. Spleen - extramedullary hematopoiesis (erythroid); granulopoiesis & productien of mature
~ neutrophils; 1 red pulp histiocytes — GR2-5, 7 — with G-CSF effects predominating

Increased erythropoietic activity — GR6

_ Liver, Kidney, Adrenals, Mediastinal LNs - extramedullary hematopmesw (erythr01d) Rx
grps — more widespread tissue involvement with GR7

Renal vascular congestion — GR2-6
Vascular congestion — adrenals — GR2-6 -

Mesenteric LNs — medullary sinus' histiocytosis/ granulopoiesié —GR3,5,7

4Femoral/Sternal Bone — bone remodeling [expanded femoral 1ntertrabecu1ar spaces, cortlcal
bone loss]; proliferation [endosteal new bone, myelofibrosis] — GR2-5 7

Extremities — hypertrophic osteopathy [_periosteal/endosteal new bone, cortical boie loss,
~myelofibrosis, marrow necrosis, inflammatory changes in soft tissue] — GR2-5,7
Other — gastric mucosal necrosis — limited animals in GRS, 6

Femoral/Sternal Bone — mild femoral osseous changes — endosteal new bone, myeloﬁbros1s
: resolvmg hypertrophlc osteopathy — GR4 5

The NOAEL was 100 pg/kg/dose for NESP. A NOAEL was not achleved for G-CSF, due to -
bone changes seen with G-CSF alone or in combination with NESP.

CONCLUSION:

The proposed clinical indication for ARANESP™ is for the treatment of anemia in patients with
nonmyeloid malignancies where anemia is due to the effect of concomitantly administered

- chemotherapy, as NESP has been shown to stimulate erythropoiesis in this patient population.
This treatmient has been correlated with a reduction in RBC transfusions.

NESP isa well-charactenzed recombmant protem whwh is an analog of recombinant human
erythropoietin (EPO). NESP stimulates erythropoiesis in a manner identical to endogenous

- human EPO, as well as recombinant human EPO - which is approved for use in the Rx of anemia
in patients with chronic renal failure (CRF). NESP binds to cell surface receptors that are specific
for EPO, resulting in the promotion of survival, proliferation, & differentiation of cells of the
erythroid lineage. The in vitro potency of NESP is lower than that of EPO due to an increase in
negative charge resulting from the addition of sialic acid containing carbohydrate & consequently
weaker receptor binding. However; due to the addition of thlS carbohyd:ate the in vivo act1v1ty





















The sample size was ca.lculated to be 310 patients randomized from up to 75 centers in
Europe, Australia, and Canada. This calculation is based on the following: assumptions: a
40% incidence of RBC transfusions from week 5 to (EOTP) period on the placebo arm
vs. a 20% incidence of RBC transfusions from week 5 to (EOTP) period on the NESP
arm, 90% power, 2-sided significance level of 5%, and dropeut rate of 30%. Using an
uncorrécted chi-square test, a sample size of 155 patients per arm is recommended. The
transfusion incidence is estimated by the Kaplan-Meier method and then pooling the
‘proportions across tumor type/region strata using inverse squared standard error weights
(Cochran, 1954; Whitehead, et al 1991). The test of significance is a chi-squared test.
This analysis approach, although different from the uncorrected chi-square test, should
not be less powerful. Therefore, 310 patients are still recommended for the study

. The randomization was stratified to balance the treatment groups within geographic
~ region: Australia (AUS), Canada (CAN), or Europe - including Western (WEU) and -
Central/Eastern Europe (CEE) - and by tumor type: small cell lung cancer (SCLC) vs.

. non-small cell lung cancer (NSCLC) within region. The randomization was not stratified
by study center.

' Prlmary and Secondary Endpomts

The primary endpoint is the proportion of subjects who recelved an RBC transfusion
from week 5 to EOTP inclusive, which was estimated using the K-M method. The time
to first RBC transfusion is defined in weeks from study day 1 to the first administration
of an RBC transfusion from week 5 to EOTP, inclusive of the treatment phase (i.e. on or
after day 29). Any RBC transfusion given between randomization and week 4 inclusive

was ignored. For the primary endpoint, a patient must have had their EOTP on or after
day 1 of week 5 for 1nc1u310n in the analysis. .

* Selected secondary endpoints included the following:
. 1. proportion of patients receiving RBC transfusions from week 1 to week 4,
~ estimated using the K-M method .
2. - proportion of patients receiving RBC transﬁszns from week 1 to EOTP
estimated using the K-M method
3. proportion of patients achieving a high response (an increase in hemoglobin of > >
2 g/dL over baseline) in the absence of RBC transfusions in-the prior 28 days, -
. ‘estimated using the K-M method .
4. change in hemoglobm from baseline to EOTP

HRQOL data was also collected. The FACT—F afigue scale score measured from baseline
‘to EOTP is the primary secondary endpoint. The FACT-Fatigue scale consists of
questions 8 a through j on the FACT questionnaire. These questions consist of response

- valuesof 1 to 5. Since the original FACT. questionnaire has response values of 0 to 4, the
-" FACT-Fatigue responses must be transformed back to the 0 to 4 scale by subtracting 1
from each score. Then the negatlvely stated items must be reversed before being ,
summed to obtain scale totals. This is done by subtracting the response from 4. If there
is no missing data for a subscale, the raw subscale is obtained by summing the question



~ scores for scale items. Higher scores indicate better HRQOL. If there is missing data for
a scale, but at least 50% of the items have been answered, then raw subscales can still be
estimated using the following formula:

Prorated subscale score = [Sum of item scores in subscale]xlN of items in subscale]
- - N of items answered in the subscale

If there are missing data for a subscale and < 50% of the items have been answered, the -
raw subscale score cannot be validly calculated and are considered missing.

The following factors on treatment differences for efficacy endpoints were assessed:
tumor type (NSCLC, SCLC), geographic region (AUS, CAN, WEU, CEE), sex, baseline
hemoglobin concentration (<9 g/dL, 9 to < 10 g/dL, 10 to < 11g/dL, > 11 g/dL), and
baseline serum endogenous EPO concentration (< 100 mU/mL, > 100 mU/mL). -
Additionally, the following covariates may be assessed for efficacy endpoints: age (< 65,
"2 65), race (Caucasian, Black, Asian, other), study drug dose increased after week 6.(yes,
no), and baseline hemoglobin as a continuous variable.

Interim analysis

No interim analysis was planned for any efficacy endpomts evaluated during the
treatment phase or the 4-week follow-up period. If an analysis of efficacy data should
become necessary, then it will be carried out using a significance level 0of0.001 (Peto
'1976; Haybittle, 1971). No interim analysis was conducted for this study.

~ Statistical Analysis Plan (SAP)
Analysis Populations
The primary statistical analysis was performed on the ITT population. Sensmv1ty
analyses were performed on the evaluable populatlon to evaluate robustness of study
_results. The ITT population for the primary endpoint is defined as all randomized
patients who received at least 1 dose of study medication and whose EOTP date occurred.
after day 1 of week 5 (day 29). This population is referred to as the primary analysis
. population. For efficacy endpoints being measured from week 1 to EOTP, suchas
hemoglobin response and proportion of RBC transfusions starting from week 1, the ITT
population is all patients randomized who-received at least 1 dose of study medication.

. The evaluable population for HRQOL consists of all patients who received at least 1 dose °

of study medication, whose EOTP date occurred after day 1 of week 5 (day 29), and who

" completed the FACT—Fatlgue scale at baseline and at least one time from week 5 to
-EOTP. - : :

Censored Data

For the primary endpoint, proportion of patients with an RBC transfusxon from week 5 to
EOTP, the following approach was used: patients were considered transfused at their
EOTP if they had not previously received a transfusion after day 1 of week 5 until their
EOTP if they withdrew for the following reasons:



adverse events related or unrelated to study drug
.. consent withdrawn

administrative decision

discontinuation or delay of chemotherapy

loss to follow-up

‘other.

Ou bh s L R

If patient withdrawals were due to disease progression or death after week 5, then -
patients were analyzed as observed in the following way:

1. ccnsidered transfused if they were transfused after day 1 of-week 5 but prior to
EOTP

2. considered not transfused if they were not transfused after day 1 of week 5 until -
EOTP. .

This approach was considered the pnmary approach to censoring. An alternatxve
- censoring approach, which consists of counting all patients who w1thdrew after week 5
for any reason as transfused, was also implemented. This approach was considered the
_secondary approach to censormg

For transfusions from week 1 to EOTP, censored data were handled in the foﬁowing way:
all patients who terminated early for any of the following reasons were considered

* transfused at their EOTP if they had not previously rece1ved a transfusion prior to the
EOTP:

adverse event related or unrelated to study drug
consent withdrawn

administrative decision

discontinuation or delay of chemotherapy

loss to follow-up

other.

@ A LD e

‘ Patlents who withdrew due to disease progression or. death were analyzed as observed at
the nme of censormg in the followmg way: -

. L con51dered transfused if they were transfused prior-to EOTP
" 2. considered not transfused if they were not until EOTP. -

For secondary endpoints such as hemoglobm response patients were analyzed as
observed at the time of censoring and considered a responder if they responded prior to
.EOTP or considered a non-responder if they had not responded pnor to EOTP.

Handhng of Missing Data . '
Missing HRQOL data were handled using the folIowmg approach for patlents who -
~ withdrew from study aﬁer week 5 due to disease progression or death, the change in
FACT-Fatlgue score from basehne was calculated using the Iast observed FACT-F atxgue



score during the treatment phase. For all other patients who withdrew after week 5 or .
did not have a FACT-Fatigue score at the planned EOTP, the patient’s minimum score -
observed between week 5 and the EOTP were used. This approach was considered the
primary approach.

Two secondary approaches to handle missing data were used to show robustnéss of the
results. In the first approach, for subjects who withdrew after week 5 for reasons other
than death or disease progression or did not have a FACT-Fatigue score at the planned
EOTP, either the subject’s minimum score observed between week 5 and the EOTP or

" the baseline score were used; whichever is lower. .In the second approach, multiple -
imputation was used to assign an EOTP score. Covariates that were planned as possible
predictors of HRQOL included hemoglobin values, ECOG status; chemotherapy data, -
disease progression, and the proxmnty of the patient to death

Efficacy Analysrs

For the primary endpoint, proportlon of subjects with a red blood cell (RBC) transfusmn
from week 5 to the EOTP, Kaplan-Meier (K-M) proportions were estimated for each
tumor type/region combination (stratum i = 1 to k, where kis the total number of strata
evaluated) as: '

Py, = K-M proportmn for an RBC tra.nsfusmn ﬁ'om week 5 to the EOTP for NESP in |

stratum i
= K-M proportion for an RBC transfusmn from-week 5 to the EOTP for placebo

in stratum i

where stratum 1= SCLC WEU

2'=SCLC, AUS
3 =SCLC, CAN
4=SCLC, CEE

5=NSCLC, WEU
6 =NSCLC, AUS .
7=NSCLC, CAN,
8 =NSCLC, CEE

If a tumor type/region stratum for either treatment group contained < 10 patients or its K-

M proportron was 0, then strata were pooled before analysis. Pooling occurred across -

- regions (not tumor type)-until all strata had > 10 patlents and all K-M proportions were >
0. The variances of the proportions were estimated usmg Greenwood’s formula '

- (Kalbfleisch and Prentice, 1980).

The difference between the proportions réépond‘ing for NESP and placeho;
6,=p N, =p p and its variance, Var(;) , were calculated for each stratum. Before. -

- combining the estimates of difference from the strata, a chl—square test for homogenelty
across the strata was done. Homogeneity of the stratum-specific dlfferences between
NESP and placebo was assumed if the resulting p-value from this test was > 0. 10. If



there was evidence of a lack of homogeneity across strata (p < 0.10), the nature of this
would be explored and results presented separately by tumor type and region, or
alternative methods would be used.

Assuming no evidence of heterogeneity across stratd, the overall estimate of thc ‘

difference in proportion responding on NESP compared with placebo, 6, was calculated
The 95% confidence interval for the difference in proportion responding to NESP

compared to placebo was obtained ﬁom 511.96\/ Var(d)

A chi-square test (Cochran 1954; Whitehead and Whitehead, 1991) was used to test the
hypothesis of no difference in the proportion responding for the 2 treatment groups. If
the resulting p-value was < 0.05, the difference between the proportion responding on
NESPand the proportion responding on placebo was considered statistically significant:
This statistical hypothesis supports the primary clinical hypothesis that treatment with
NESP-2.25 pg/kg/week results in a reduction in RBC transfusion requirements during
week 5 to EOTP compared with placebo. The primary endpoint, the proportion of
patients with an RBC transfusion from week 5-to EOTP, was presented for each
treatment group along with approximate 95% confidence intervals. The same approach
was used for sensitivity analyses of the primary endpomt, and time to event measured
secondary endpoints: proportion of patients receiving RBC transfusions ﬁom ‘week 1 to
EOTP and proportion of patients achieving a high response

The results from inferential statistical analyses were assessed at the 0.05 level of
significance unless otherwise stated. .No adjustments for multiplicity were planned for
analyses of secondary efﬁcacy endpoints, quality of life scale scores, safety data or -

secondary analyses of the primary efficacy endpoint and therefore p—values from such
analyses were considered descriptive.

Summary statistics were provided for the hemoglobin change from bascline to the EOTP
by treatment group for the ITT and evaluable populations. Change from baseline was:

also summarized by presenting the frequency d1str1but10n for each treatment group as
follows <0 >Oand<1 >1 and<2 22.

_The priimary comparison betwecn the NESP and piacebo arms for changes m the FACT-
Fatigue scale from baseline was to be made using the stratified Wilcoxon rank sum test. .
This test was chosen because of potential non-normality in the FACT-Fatigue scale. “The

pnmary analysis would stratify by tumor type. Secondary analyses would also include
regron as an additional stratification factor. '

Efficacy Results

. The study consists of 320 patients with 159 randomized to the NESP arm and 161
tandomized to the placebo arm. The ITT population is compnsed of 314 patients with
. 156 in the NESP arm and 158 in the placebo arm. The primary analysrs population .
consists of 148 patients in the NESP arm and 149 in the placebo arm. Table 1 shows the-
number of patrents by treatment group, by country and by tumor type for each of the



three populatlons Table 1 shows that the treatment groups are balanced by the
stratification variables for each populatlon ,

- Table 1. Treatment group by stratification factors

Country Tumor Type A Treatment

: . NESP ‘ Placebo
. Rand | ITT | PA |[Rand| ITT | PA
AUS "~ NSCLC 5 5 5 5 5 4
SCLC 2 2 1 1] 1 1
CAN NSCLC 5 4 3 6/ 6| 6
SCLC 2 2| 2 3 3 3
CEE .- NSCLC 41 40| 36| 42| 42| 40
~ SCLC . 18] . 18] 18 17 17 16
WEU NSCLC 60 591 58| 63 61 58
: ~ SCLC 26| 26| . 25| 24| 23 21
Total o 159 156' 148 | 161 158- 149

Table 2 shows thie number of patients by ending study reason for each of the three
populations. Tablé 2 shows that the two treatment groups are balanced with respect to
ending study reason for each population.

' Table 2. Treatment group by ending study reason

Ending Study reason Treatment
. NESP Placebo
. - - "Rand |- ITT| PA| Rand| ITT| . PA
Study Completed 110} . 110} 110 . 109} .109 109
Adverse Event 2 2 1 5 4 3
Consent Withdrawn - 30 1 5. 5 il
Disease progressnon while 9 91 91 9 8 8
| onstudy ) '
-| Administrative decision 2 2] -1} 2. ¥ 1|
.| Lost to: followup ; 6 6 6 3 3] 3
| Death on study 1 14 14 11{ 19 19 - 12
"Chemotherapy delayed .3 31,3 1] 1 1
Chemotherapy dlscontmued 7 7 6 7 7 6
Other 1 0 0 1 1 1
" | Total f 159 | 156} . 148.f{ 161 158 149

: Ahalysis of selected prospeétively deﬁ_ﬁed baseline variables revealed that the two
-treatment groups are balanced in the primary analysis population as shown in Table 3
with the exception of the group with baseline hemoglobin > 11g/dL. '



Table 3. Treatment group.by baseline variables for the primary analysis population

Baseline variable : ' Treatment

- : NESP (N=148) Placebo ﬂ—149)
Age > 65 years _ _ 55 63
' < 65 years ; o 93 86
Sex | Male 105 110
: Female. 43 39
‘Baseline hgb (g/dL) | <9 : : 18 26
[9, 10) 28 39
[10,117 - - ' 72 ' 70
>11 - 30 14

Time to first RBC transfusion was calculated from the first date that treatment was
administered. This reviewer checked the randomization dates and the first dates that
treatment was administered by treatment group. The analysis revealed that similar
numbers of patients from both groups had a different first date of treatment than
randomization date. An analysis on the mean differences between these 2 dates by
treatment group revealed that there was no statistically significant difference between the
two groups. Hence, there was no bias between the NESP and placebo groups with
respect to delay in therapy. '

Time to RBC. transfusion was defined from the first date of treatment to the date of

transfusion or the EOTP period in days. The time to transfusion variable was defined by

adding 7 days and then dividing by 7 to get the number of weeks. For example, if

_ treatment started on study day 1, and an event occurred on study day 14, then time to

'RBC transfusion is calculated as 2.9 weeks. The sponsor started measuring time to
transfusion at week 1 instead of week 0. This method of calculating time to '
-transfusion was not prospectively defined in the analysis plan. Analyses on time to

. transfusion vanables were performed using number of study days instead of number of
study weeks.

- Primary endpomt

Because there were not sufficient numbers of subjects in Australia and Canada, the
sponsor combined those subjects with those in Western Europe. This new grouping
‘resulted in 2 region strata, Central & Eastern Europe and Rest of the World (CEE, ROW).
Subsequently, the analyses were performed usmg 4 strata defined by 2 regions (CEE,
ROW) and 2 tumor, types (NSCLC, SCLC). A

' .Patlents were censored using the primary approach as described in the SAP. The analysis
of the primary endpoint was performed using the Kaplan-Meier (K-M) method. The
analysis revealed that there is a statistically significant difference between the NESP and
the placebo groups with respect to the proportion of patients receiving RBC transfusions
~ from week 5-to EOTP after stratifying by tumor type and region (Table 4). The test for
stratum-specific differences between the NESP and placebo arms resulted in a p-value of

- 0.63. Therefore, it was assumed ‘that the strata were homogeneous. According to Table



-4; the proportion of RBC transfusions was reduced from 51% (43, 60) to 21% (15, 28).
‘The weighted (by tumor type and region} difference of 24% (13, 35) is highly significant.

Table 4. RBC transfusions from week 5 to EOTP stratified by tumor type and region

" Placebo NESP Difference in p-value
- - Proportions ‘
. : (NESP-Placebo)
Number of Subjects 149 148 ‘ :
Number of Subjects w/ | 74 39
RBC transfusions from '
Week 5 to EOTP ' .
KM Proportion (95% CI) 51(43,60) | 21(15,28) -24 (-35,-13) | <0.001 |

Sensitivity analyses were petformed by the sponsor to show that this statistically
significant difference is robust. A subset of these analyses consisted of using alternative .
censoring definitions, an alternative primary endpoint definition, and covariate analyses..
"Two alternative censoring definitions used. One of these definitions, referred to as the
secondary approach in the SAP, counted all patients who withdrew after week 5 for any
reason as being transfused. The other definition, counted only those patients who had an
RBC transfusion after week 5 as being transfused (non-lmputed approach) Table 5

.shows the results of these analyses.

Table 5. RBC transfusions from week 5 to EOTP stratified by tumor type and region using
alternatlve censormg approaches

Placebo

- NESP

Difference in
Proportions
(NESP-
Placebo)

p-value

- Censoring
| Approach

Number of - '
Subjects

149

148

‘Secondary
.| Approach

Number of

.Subjects w/ RBC
-| transfusions from

Week 5 to EOTP

83

49

KM Proportion

1 (95% CI)

1756 (48, 64)

25 (18, 31)

-23.(34,-12)

<0.001

Non-imputed

Approach

Number of

Subjects w/ RBC
transfusions from
Week 5 to EOTP

68

28

KM Proportion*

(95% CI).

48 (40, 56)

16 (10, 22)

28 (-38,-18)

'<0.001

The test for stratum specific differences did not show statistical significance for either

approach. Therefore, homogeneity was assumed in computing the difference in




propomons between the two groups. Table 5 shows that the statistically significant
difference between the NESP and placebo groups is consistent across the different
censoring approaches

Another sensitivity analysis used an alternative primary endpoint definition, which
defined anevent to be either a hemoglobin measurement < 8 g/dL or an RBC transfusion
between week 5 and EOTP. This definition was used to assess whether the different

_ transfusion policies across centers affected the difference in the proportion of patients
transfused in the NESP and placebo groups. Analyses were performed using the three
censoring approaches

Table 6. RBC transfusions from week 5 to EOTP stratified by tumor type and region using
“alternative primary endpoint definition

Placebo | NESP Difference in | p-value
Proportions
- (NESP-
Placebo)

Censoring. | Number of 149 148
Approach Subjects

Primary .. .| Number of I . 89 - 45
Approach Subjects w/ RBC

. transfusions from
Week 5 to EOTP .

KM Proportion | 62 (54, 70) | 29 (21, 36) | -30 (41, -19) | <0.001
(95% CI) : : ‘

Secondary ‘| Number of .95 54
approach Subjects w/ RBC

; ‘transfusions from
Week 5 to EOTP

KM Proportion | 64 (56, 72) | 33 (25,40) | 28 (-38,-17) "<0.001 |
(95% CI)’ - -

Non-imputed | Number of 83 51
Approach’ | Subjects w/ RBC : : ‘ "
' -transfusions from
Week 5 to EOTP

KM Proportion | 58 (50, 66) | 23 (16, 30) | -34 (-44, -23) [ <0.001
(95% CD) - e |

There were no significant differences among strata in any of the three different
approaches. Therefore homogeneity was assumed in all three analyses. The three
approaches yield- similar results for the difference in proportions between the NESP and .
placebo groups (Table 6). In comparison to the primary endpoint, the analysis yielded

: shghtly higher estimates of the dlfference in proportions between the two groups.

Because of an unb_alance in baselme h'emoglobm, further analyses were conduct,ed to.
determine if the statistically significant difference in proportions between the placebo and
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- the NESP groups remained. There Wwere 44 patients, including 30 in the NESP group and

14 in the placebo group, with a baseline hemoglobin > 11 g/dL. It was believed that
having a baseline hemoglobin > 11 g/dL is considered a violation of the inclusion criteria
in the study protocol. As a result, analyses were performed excluding these 44 patients.
The results of these analyses are presented in Table 7. :

Table 7. RBC transfusions from week 5 to EOTP stratified by tumor type and region excludmg »
patients w/ a baseline hemoglobin > 11 g/dL -

Placebo NESP Diff,erence in | p-value
- . Proportions
. (NESP-"
- Placebo)

Cens'oring Nuxnber of . 135 118
Approach Subjects

“Primary Numberof 7| 34|
Approach Subjects w/ RBC : e

transfusions from
Week 5 to EOTP

KM Proportion | 55 (47, 63) | 23 (16,30) | 25 (-36,-13) | <0.001 |
(95% CI) : :

‘approach Subjects w/ RBC

Secondary | Number of - T _ 78 43 |

transfusions from
Week 5 to EOTP

KM Proportion | 58 (50, 66) | 27 (20, 35) | -22 (-34, -10) A<o.001
(95% CI) ‘

Table 7 shows that the statlstlcally significant difference in proportxons between the

~ NESP and the placebo groups is consistent with that of the pnmary analysm populatlon

under the pnmary and the secondary censoring approaches

Addltlonally, when treatment gioup, tumor type, region, and basehne hemmoglobin
(categorized into 4 levels) were included in a Cox proportional hazards model, a

. significantly Tower proportion of patients in the NESP group had an RBC transfusion

during week 5 to EOTP than those patlents in the placebo group (hazard ratio: 0.48 (0. 33

: 0.71]).

Reviewer comment: In a telecon on 4/5/02, the sponsor explamed that both a screening
measurement and a baseline measurement of hemoglobin were obtained for each patxent

- 'Screening occurred up to 2 weeks before randomization. A baseline measurement was’
" recorded just before the start of treatment. - Among those randomized, 6 patients. (4%) in .
the NESP group and 2 (1%) in the pldcebo group had a screening above the enfry -

criterion. By the time of the start of treatment, only 1 subject in the NESP group had a
baseline hemoglobin > 11.0 g/dL. Figure 1, submitted by the sponsor shows the

relatlonshlp between screening and baselme hemoglobm values for the I'IT populatxon
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‘Table 8. RBC transfusions from week 1 to EOTP stratified by tumor type and region

Placebo NESP | Differencein | p-value
Proportions |-

(NESP- -

: 4 . Placebo)
Censoring Number of ' - 158} 156 -
Approach | Subjects

Primary Number of 89 (- 53
| Approach Subjects w/ RBC
transfusions from
Week 1 to EOTP

KM Proportion | 60 (52, 68) | 26 (20,33) | -25 (-35, -14) | < 0.001
(95%CI) -

Secondary Number of - 100 63
approach Subjects w/ RBC : '
transfusions from
1 Week 1 to EOTP

KM Proportion | 64 (57, 71) | 30 (23,37) |- -24 (-34, -13) | <0.001
(95% CI) 1 - o

Non-imputed .| Number of - - 84 | 42
- | Approach Subjects w/ RBC
' transfusions from
Week 1 to EOTP

KM Proportion. | 57 (49, 65) | 21 (15, 28) | -29 (-39, -18) | < 0.001 |
(95% CI) . 7 :

" The proportion of patients recéiving an RBC transfusion in weeks 1.to EOTP was 60%
(52, 68) in the placebo arm and 26% (20, 33) in the NESP arm. The weighted difference
-of 25% (14, 35) shows that there is a statistically 31gn1ﬁcant difference between the

. NESP and placebo groups. ThlS difference remains consistent under all three censoring
approaches ‘ : :

Reviewer’s comment: The estimates of the individual group proportiors and the
estimate of the difference in proportions along with the corresponding 95% confidence
* intervals (as indicated in bold) for this secondary endpointare included in the current

_ label'submitted by the sponsor. This reviewer recommends mcludmg the primary
-endpoint mstead '

Proportmn of patlents achieving a hlgh response '

The analysis of the proportion of patients achieving a high response was performed using .
_ the Kaplan-Meier (K-M) method. A high response is defined as a 2g/dL or more increase
" over baseliné hemoglobin in the absence.of RBC transfusions in the prior 28 days. The
analysis population utilized the ITT population. The analysis revealed that there is a
statistically significant difference between the NESP and the placebo groups with respect. -
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is stanstlcally srgmﬁcant Table 11 shows that more patlents experienced cither a
decrease (< 0) or an increase of up to 1 g/dL in the placebo group than in the NESP

- group. However, more patients experienced a more than 1 g/dL increase in the NESP
group than in the plaoebo group.

An exploratory subgroup analysis was performed by the FDA to examine the relationship
between a high hemoglobin response and change in hemoglobin from baseline over time
for patients in the NESP arm. Of the 156 patients in the NESP arm from the ITT
population, 66 were responders. Table 12 shows the summary statistics of change in
hemoglobm from baseline over time for these 66 subjects.

Table 12. Hemoglobin change from baseline over time for responders

Change from | Week4 Week 6 Weoek8 | Week 13 EOTP

Baseline - |- . :
N . 45 . 48 57 43 66
Mean 0.42 1.12] © 1631 254 | 2.43
SE 0.17 | 0.15 0.17 | - 0.23 0.20
Median - - 0.40 1.15 1.70 2.40 245
Q1,Q3 ‘| -020,1.00{ 0.50,1.95 0.80, 2.30 1.60, 3.50 1.50, 3.60
Max, Min 260,477 -2.40,3.10| -1.30,540] -1.10,640] -1.10,6.40

Change in hemoglobin from baseline to each of weeks 4, 6, 8, and 13 had missing values
because of RBC transfusions that occurred within 28 days of a particular week and

because of withdrawals as the study progressed. Change in hemoglobin from baseline to
-EOTP contains imputed values (last observation carried forward). Based on the data that

are available, Table 12 suggests there is an increase in mean change over time in the
NESP group.

A similar. analys1s was performed ina subgroup of the NESP responders who had their

- dose doubled from 2.25 pg/kg to 4.5 pg/kg at some point during the study. Ofthe 66
patients who responded in the NESP group, 22 had their dose doubled. Table 13 shows

- the summary statistics of change in hemoglobin over time for these 22 patients. -

fl;ai)le 13. Hemogiobin cﬁange from baseline over time for réspondérs who had dose doubled A

Change from |. Week 4 . Week 6 Week 8 Week 13 | EOTP
Baseline ' , L : . : R

. N e 17 ' 17 , 19 19 2

Mean 014 : 0.59 , 1.14 S 3.021 - 3.02

SE : .. 0281 . 017 0.26 031 |- - 0.26

Medlan . 040 0.50 | 1.00 |. 2.80 2.80
Q1,Q3 | -0.50,0.90 0.30, 0.90 0.20,1.80 | . 2.00,3.70 2.20,3.70 |

Max, Min -2,60,1.90 | -0.70,2.10 -0.20, 3.60 1.20,6.40 | - 1.20,6.40
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difference between the NESP and placebo groups. Missing values were handled using
both the primary and the secondary approach as defined in the SAP.

Table 14. Change in HRQOL FACT-Fatigue scores from baseline to EOTP controlling for tumor

type and region

Change Placebo NESP . Diﬁ"erencein'_ p-value
from Mean Change
Baseline (NESP-Placebo)
: w/ 95% CI
N 128 127 ~
Primary Mean -0.6 0.8
Approach ~SD '10.7 10.0
Median 0.0 1.0
-Q1,Q3 . 55,401 . -5.0,8.0 o
Max,Min -45.0,23.0 [ -29.0,25.0 1.4.(-1.1,3.9) | 0.2857
Secondary Mean -0.6 04| . '
Approach - SO |. 1071 -~ 99]
. Median 0.0} .~ 0.0
QL, Q3 55,40| -50,60| - 4
Max, Min -45.0,23.0| -29.0,25.0 1.0 (-1.5,3.5) | 0.4353

. The Mantel-Haenzel method was used to test for differences between the two groupé
Table 14 shows that there is no statistically s1gmﬁcant difference between the NESP and
placebo groups.

Reviewer’s commént: The sponsor was asked to explain why the Cochran-Mantel-
Haenszel method was used in the analysis of the change from baseline scores of the -
'FACT-Fatigue scale when the prespecified method for comparing the two groups was a
- stratified Wilcoxon Rank Sum test.. In.a correspondence dated 4/15/02, the sponsor
‘stated: “Since corresponding inferential analyses presented in the study report were
supplemented with confidence intervals for the mean difference between groups, a
generalized Cochran-Mantel-Haenszel (CMH) approach (section 7.10.1) was used. This . .
. allowed confidence intervals and results from hypothesis testing to be consistent by using -
the CMH stratum weights. It should also be noted that to be consistent with the primary
endpoint of the study, analyses were done controlling for both tumor type and region.”

The sponsor also performed an exploratory analysis on the FACT—Fatigue 'change scores.

An alternative endpoint, Fatigue Improvement was defined and examined. Percent.
_improvement was calculated using the subject’s baseline and EOTP scores using the
- primary approach of handling withdrawals. Percent improvement was defined as the ,
(EOTP score — baseline score)/baselme score. Several magnitudes of improvement were .
evaluated. Comparisons were made using Pearson’s  Chi-Square test with p-values -
unadjusted for multiple testing. Estimates of the difference in proportions between the

NESP and the placebo groups are provided along with correspondmg 95% confidence.
' mtervals Results are shown in Table 15.
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