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- Food and Drug Administration
J Rockville, MD 20852

Our STN: BL 103234/5033

_ Mgen,. Incorporated ' | . MAY ® 1 2004

~ Attention: Douglas Hunt
Director, Regulatory Affairs
One Amgen Center Drive
Thousand Oaks, CA 91320-1799

Dear Mr. Hunt:

Your request to supplement your biologics license application for Epoetin alfa to update the
Clinical Experience, Cancer Patients on Chemotherapy subsection of the package insert, has

~ been approved. In addition, the revisions to the Warnings section, and the revisions to the

- Precautions section of the package insert to include information regarding the observed effects
of Epoetin alfa and other products in this class on response rate, time-to-progression and
survival in patients with non-myeloid tumors, have been approved. ' '

This fulfills your commitment to conduct and submit the results of a Phase 4 study (Protocol
} N93-004) to evaluate the possible stimulatory effects of Epoetin alfa treatment on solid tumor

growth as stated in commitment number one of the April 1, 1993, approval letter for

STN 103234/1015.

We acknowledgé your written commitments to conduét a postmarketing study and to
disseminate a Dear Health Care Professmnal Letter as described in your letter of -
May 18, 2004, as outlined below:

Postmarketmg Studies subject to reportmg reqmrements of 21 CFR 601.70.

1. To subm1t a draft “Dear Health Care Professional (Important Prescribing Information)”
' letter, draft envelope, and list of intended recipients by June 4, 2004, and reach
agreement regarding the content of the letter with the Agency by June 18, 2004.
~ Amgen will begin to disseminate the letter and the approved package insert to the
oncology and hematology medica] communities by July 2, 2004. '

2. To conduct a study to establish the impact of Epogen/Procrit admlmstratlon on overall
~ survival, time-to-progression, and objective tumor response rates in the proposed study
entitled, “A Double-Blind, Placebo-Controlled, Randomized Phase 4 Study of Epoetin
alfa Versus Placebo in Subjects Receiving First Line Chemotherapy for Metastatic °
_ > ' Breast Cancer”. The draft protocol will be submitted to the FDA by August 31, 2004,
. ~ and the final protocol will be submitted to the FDA by December 31, 2004.
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Patient accrual will be completed by August 31, 2006, the study will be completed by
December 31, 2007, and the final study report will be submitted to the FDA by
June 30, 2008. .

We request that you submit chmcal protocols to your 'IND, with a cross- _reference letter to this
biologics license application (BLA), STN BL 103234, Submit nonclinical and chemistry,
manufacturing, and controls protocols and all study final reports to your BLA STN

BL 103234. Please use the following designators to label prominently all submissions,
including supplements, relating to these postmarketing study commitments as appropriate:

Postmarketing Study Protocol
Postmarketing Study Final Report
Postmarketing Study Correspondence
Annual Report on Postmarketing Studies

For each postmarketing study subject to the reporting requirements of 21 CER 601.70, you
must describe the status in an annual report on postmarketmg studies for this product. .The
status report for each study should include:

. information to identify and describe the postmarketing commitment,

. the original schedule for the commitment,

. the status of the commitment (i.e. pendmg, ongoing, delayed, terminated, or
o submitted), and -

. an explanation of the status including, for clinical studies, the patient. accrual

rate (i.e. number enrolled to date and the total planned enrollment).

As described in 21 CFR 601.70(e), we may publicly disclose information regarding these
postmarketing studies on our Web site (http://www.fda.gov/cder/pmc/default.htm). Please -
refer to the April 2001 Draft Guidance for Industry: Reports on the Status of Postmarketing
Studies — Implementation of Section 130 of the Food and Drug Administration Modernization
Act of 1997 (see http://www.fda.gov/cber/gdlns/post040401.htm) for further information.

Please submit all final printed labeiing' 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).
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The regulatory responsibility for review and continuing oversight for this product transferred
from the Center for Biologics Evaluation and Research to the Center for Drug Evaluation and
Research effective June 30, 2003. For further information about the transfer, please see
http://www.fda.gov/cder/biologics/default.htm. Until further notice, however, all
correspondence, except as provided elsewhere in this letter, should continue to be addressed
to:

CBER Document Control Center
Attn: Office of Therapeutics Research and Review
Suite 200N (HFM-99) '
1401 Rockville Pike
Rockville, Maryland 20852-1448

This information will be inéiuded in your biologics license application file.

Sincerely, _ :
Patricia Keegan, M.D.

Director :

Division of Therapeutic Biological Oncology Products
Office of Drug Evaluation VI

Office of New Drugs . :
Center for Drug Evaluation and Research
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£POGEN® .
- (Epoetin alfa)-
FOR INJECTION

DESCRIPTION ‘ o ' .
Erythropoietin is a glycoprotein which stimulates red blood cell production. It is produced in the Kidney
and stimulates the division and-differentiation of committed erythroid progenitors in the bone marrow.
EPOGEN® (Epostin alfa), a 165 amino acid glycopratein manufactured by recombinant DNA _
technology, has the same biological effects as endogenous,erythropoietin.' It has a molecular weight
of 30,400 daltons and is produced by mammalian cells into which the human erythropoietin gene has
been introduced. The product contains the identical amino acid sequence of isolated natural
arythropoietin.

EPOGEN® is formulated as a sterile, colorless liquid in an isotonic sodium chloride/sodium citrate

buffered solution or a sodium chloride/sodium phosphate buffered solution for intravenous (V) or
subcutaneous (SC) administration. '

Single-dose, Preservative-free Vial: Each 1 mL of solution eontains 2000, 3000, 4000 or 10,000
Units of Epoetin alfa, 2.5 mg Albumin (Human), 5.8 mg sodium citrate, 5.8 mg sodium chloride, and
0.06 mg citric acid in Water for Injection, USP (pH 6.9 £ 0.3). This formulation contains no
preservative. ‘ :

Single-dose, Preservative-free Vial: 1 mL (40,000 Units/mL). Each 1 mL of solution contains 40,000
Units of Epoetin alfa, 2.5 mg Albumin (Human), 1.2 mg sodium phosphate monobasic monohydrate,
1.8 mg sodium phosphate dibasic anhydrate, 0.7 mg sodium citrate, 5.8 mg sedium chioride, and 6.8
meg citric acid in Water for Injection, USP (pH 6.9 + 0.8). Thisformulation contains no preservative.

Multidose, Preserved Vlal: 2 mL (20,000 Units, 10,000 Units/mL). Each 1 mL of solution contains
10,000 Units of Epoetin alfa, 2.5 mg Albumin (Human), 1.3 mg sodium citrate, 8.2 mg sodium chloride,

0.11 mg citric acid, and 1% benzyl alcohol as preservative in Water for Injection, USP (pH 6.1 + 0.3).
Multidose, Preserved Vial: 1.ml- (20,000 Units/mL). Each 1 mL of solution contains 20,000 Units of .
Epoetin alfa, 2.5 mg Albumin (Humany), 1.3 mg sodium citrate, 8.2 mg sodium chloride, 0.11 mg citric
acid, and 1% benzyl alcohol as preservative in Water for Injection, USP (pH 6.1 + 0.3).

CLINICAL PHARMACOLOGY

Chronic Renal Failure Patients o _

Endogenous production of erythropoietin is normally regulated by the level of tissue oxygenation.
Hypoxia and anemia generally increase the production of erythropoietin, which in turn stimulates _
erythropoiesis.” In normal subjects, plasma erythropoietin levels range from 0.01 to 0.03 Units/ml. and
increase up to 100- to 1000-fold during hypoxia or anemia.? In contrast, in patients with chronic renal
failure (CRF), production of erythropoietin is impaired, and this erythropoietin deficiency is the primary
cause of their anemia.** _ ' ' '

Chronic renal failure is the clinical situation in which there is a progressive and usually irreversible
decline in Kidney function. Such patients may manifest the sequelae of renal dysfunction, ircluding
anemia, but do not necessarily require regular dialysis. Patients with end-stage renal disease (ESRD) -

- are those patients with CRF who require regular dialysis or kidriey transplantation for survival.
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atients with CRF, including both

patients on dialysis and those who do not require regular dialysis. 13 The first evidence of a response

o the three times weekly (TIW) administration of EPOGEN? is an increase in the reticulocyte count

within 10 daAys, followed by increases in the red cell count, hemoglobin, and hematocrit, usually within 2
to 6 weeks.* Because of the length of time required for ervthropoiesis — several days for erythroid
roqenitars to mature and be released into the circulation —a clinically significant increase in

hematacrit is usually not observed in less than 2 weeks and may require up to 6 weeks in_some

.

patients. Once the hematocrit reaches the suggestad target range (30% to 36%), that level can be
sustained by EPOGEN?® therapy in the absence of iron deficiency and concurrent ilinesses. ’

The rate of hematocrit increase varies between patients and is dependent upon the dose of EPOGEN®,
within a therapeutic range of approximately 50 to 300 Units/kg TIW.* A greater biologic responsa is not
observed at doses exceeding 300 Units/kg TIW.® Other factors affecting the rate and extent of
response include availability of iron stores, the baseline hematoctit, and the presence of concurrent
medical problems. S

Zidovudine-treated HIV-infected Patients -

Responsiveness 1o EPOGEN® in HIV-infected patients is dependent upon the endegenous serum
erythropoiatin level prior to treatment. Patients with endagenous serum arythropoietin levels < 500
mUnits/mL,; and who are receiving a dose of sidovudine < 4200 mg/week, may respond to EPOGEN®
therapy. Patients with endogenous serum erythropoietin levels > 500 mUnits/mL do not appear o
respond to EPOGEN?® therapy. [n aseries of four clinical trials involving 255 patients, 60% to 80% of

 HiV-infected patients treated with zidovudine had endogenous serum erythropoietin levels < 500

muUnits/mL.

‘Response to EPOGEN® in zidovudine-treated HIV-infected patients is manifested by reduced
transfusion requirements and increased hematocrit. :

Cancer Patients on Chemotherapy .

Anemia in cancer patients may be related to the disease itself or the effect of concomitantly
administered chemotherapeutic agents. EPOGEN® has been shown to increase hematocrit and
decrease transfusion requirements after the first month of therapy (months 2 and 3), in anemic cancer

- patients undergoing chemotherapy.

A series of dlinical trials enrolled 131 anemic cancer patients who were receiving cyclic cisplatin- or non
cisplatin-containing chemotherapy. Endogenous basefine serum erythropoietin levels varied among
patients in these trials with approximately 76% (n = 83/110) having andogenous serum erythropoietin
levels < 132 mUnits/mL, and approximately 4% (0 = 4/110) of patients having endogenous serum
erythropoietin levels > 500 mUnits/mL. In general, patients with lower baseline serum erythropaietin
levels respanded more vigorously to EPOGEN® than pafients with higher baseline erythropoietin lavels.
Although no specific serum erythropoietin level can be stipulated above which patients would be
unlikely to respond to EPOGEN® therapy, treatment of patients with grossly elevated serum '

. erythropoietin levels (eg, > 200 mUnits/mL) is not recommended.

Pharmacokinetics

Intravenously administered EPOGEW is eliminated at a rate consistent with first order kinetics with a_ -

circulating half-life ranging from approximately 4 to 13 hours in adult and pediatric patients with CRF."*
Within the therapeutic dose range, detectable levels of plasma erythropoietin are maintained for at

. least 24 hours. After SC administration of EPOGEN?® to patients with CRF, peak serum levels are

achieved within 5 1o 24 hours after administration and deciine slowly thereaiter. There is no apparent

2
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Jifferenca in half-life between adult patients not on dialysis whose serum creatinine levels were greater
~ than 3, and adult patients maintained on dialysis.

In normal volunteers, the half-life of IV administered EPOGEN® is approximately 20% shorier than the
half-life in CRF patients. The pharmacokinetics of EPOGEN® have not been studied in HiV-infected
patients.. '

The pharmacokinetic profile of EPOGEN® in children and adolescents appears 10 be similar to that of
adults. Limited data are available in neonates.”’ .

It has been demonstrated in normal volunteers that the 10,000 Units/mL citrate-bufferad Epoetin alfa -
formulation and the 40,000 Units/mL phosphate-buffered Epoetin alfa formulation are bicequivalent
after SC administration of single 750 Units/kg doses. The Cpaxand tiz after administration of the
phasphate buffered Epoetin alfa formulation were 1.8 + 0.7 Units/mL and 19.0 £ 5.9 hours (mean *

SD), respectively. The corresponding mean + SD values for the citrate-buffered Epoetin alfa
formulation were 2 * 0.9 Units/mL and 16.3 £ 3.0 hours. There was no-notable accumulation in serum
after two weekly 750 Units/kg SC doses of Epoetin alfa. ' ’ :

INDICATIONS AND USAGE

Treatment of Anemia of Chronic Renal Failure Patienis :
EPOGEN?® s indicated for the treatment-of anemia associated with CRF, including patients on dialysis
(ESRD) and patients not on dialysis. EPOGEN? is indicated to elevate or maintain the red blood cell
level (as manifested by the hematocrit or hemaglobin determinations) and to decrease the need for
transfusions in these patients. '

Non-dialysis patients with symptomatic anemia considerad for therapy shiould have a hemoglobin less
than 10 g/dL. ‘ ' ' D '

'EPOGEN? is not intended for patients who require immediate corraction of severe anemia. EPOGEN®
may obviate the need for maintenance transfusions but is not a substitute for emergency transfusion.

Prior to initiation of therapy, the patient’s iron stores should ba evaluated. Transterrin saturation should
‘be at least 20% and ferritin at least 100 ng/mL. Blood pressure should be adequately controlled prior
1o initiation of EPOGEN® therapy, and must be closely monitored and controlled during therapy.

EPOGEN® should be administered under the guidance of a qualifi_ed physician (see DOSAGE AND
ADMINISTRATION). _ '

Treatment of Anemia in Zidovudine-treated HlV-infected Patients . .
EPOGEN? is indicated for the treaiment of anemia related to therapy with zidovudine in HIV-infected
patients. EPOGEN? is indicated to elevate or maintain the red blood cell level (as manifested by the
hematocrit or hemoglobin determinations) and to decrease the need {for transfusions in these patients.
EPOGEN® is not indicated for the treatment of anemia in HiV-infected patients due to other factors
such as iron or folate deficiencies, hemolysis, or gastrointestinal bleeding, which should be managed
‘approptriately. , ‘ : - S

EPOGEN®, at a dose of 100 Units/kg TIW, is effective’in decreasing the transfusion requirement and
‘increasing the red blood cell level of anemic, HIV-infected patients treated with zidovudine, when the
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_adogenous serum erythropoietin level is < 500 mUnits/mL and when patients are receiving a dose of
zidovudine < 4200 mg/week.

Treatment of Anemia in Cancer Palients on Chemotherapy

EPOGEN? is indicated for the treatment of anemia in patients with non-myeloid malignancies where
anemia is due 1o the effect of concomitantly administered chemotherapy. EPOGEN"is indicated to
decrease the need for transfusions in patients who will be receiving concomitant chemotherapy fora
minimum of 2 months. EPOGEN® is not indicated for the treatment of anemia in cancer patients due to
other factors such as iron or folate deficiencies, hemolysis; or gastrointestinal bleeding, which shouild
be managed appropriately. '

Reduction of Allogeneic Blood Transfusion in Surgery Patlents

EPOGEN® is indicated for the treatment of anemic patients (hemoglobin >10 to < 13 g/dL) scheduled
to undergo elective, noncardiac, nonvascular surgery to reduce the need for allogeneic blood -
transfusions.'®® EPOGEN® is indicated for patients at high risk for perioperative transfusions with
significant, anticipated blaod loss. EPOGEN? is not indicated for anemic patients who are willing to
donate autologous hlood. The safety of the perioperative use of EPOGEN?® has been studied only in
patients who are receiving anticoagulant prophylaxis.

CLINICAL EXPERIENCE: RESPONSE TO EPOGEN’

Chronie Renal Failure Patients

Response to EPOGEN® was consistent across all studies. In the presence of adequate iron stores
(see IRON EVALUATION), the time to reach the target hematocrit is a function of the baseline
hematoctit and the rate of hematocrit rise. ' : :

“The rate of increase in hematocrit is dependent upon the dose of EPOGEN® administered and
individual patient variation. In clinical trials at starting doses of 50 to 150 Units/kg TIW, adult patients
responded with an aveérage rate of hematocrit rise of:

Starting Dose : Hematocrit Increase

(TIW V) Points/Day - Points/2 Weeks
50 Units/kg 0.11 1.5
100 Units/kg 0.18 _ 2.5

150 Units/kg | 0.25 ' 3.5

Over this dose range, apptoximately 95% of all patients responded with a clinically significant increase
in hematocrit, and by the end of approximately 2 months of therapy virtually all patients were
transfusion-independent. Changes in the céuality of life of adult patients treated with EPOGEN® were
assessed as part of a phase 3 clinical trigl. 4 Once the target hematocrit (32% 1o 38%) was achieved,
statistically significant improvements were demonstrated for most quality of life parameters measured,
including energy and activity level, functional ability, sleep and eating behavior, health status,
satisfaction with health, sex life, well-being, psychological sffect, life satisfaction, and happiness.
Patients also reported improvement in their disease symptoms. They showed a statistically significant
increase in exercise capacity (VO2 max), energy, and strength with a significant reduction in aching,
dizziness, anxiety, shottness of breath, muscle weakness, and leg cramps.?? : :

. Adult Patients on Dialysis: Thirteen clinical studies were conducted; involving 1V administration 10 a

J total of 1010 anemic patients on dialysis for 986 patient-years of EPOGEN?® therapy. In the three
largest of these clinical trials, the median maintenance dose necessary to maintain the hematocrit

4

05
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2 petween 30% to 36% was approximately 75 Units/kg TIW. In the US multicenter phase 3 study,

3 approximately 66% of the patients required doses of 100 Units/kg TIW, of less, to maintain their

4 hematocrit at approximately 356%. Almost 10% of patients required a dose of 25 Units/kg, or less, and
1S approximately 10% required a dose of more than 200 Units/kg TIW to maintain their hematocrit at this
6 level, . o ’ '

7 _ _

)8 A multicenter unit dose study was also conducted in 119 patients receiving peritoneal dialysis who self-
39 administered EPOGEN® subcutaneously for approximately 109 patient-years of experience. Patients
J0 respondedto EPOGEN® administered SG in a manner similar to patients receiving IV administration.”
Y2 Pediatric Patients on Dialysis: One hundred twenty-eight children from 2 months to 19 years of age

03  with CRF requiring dialysis were enrolled in 4 clinical studies of EPOGEN®, The largest study was a
04 placebo-controlied, randomizead trial in 113 children with anemia (hematocrit < 27%) undergoing

05 peritoneal dialysis or hemodialysis. The initial dose of EPOGEN® was 50 Units/kg IV or SG TIW. The
06 dose of study drug was titrated to achieve either a hematocrit of 30% to 36% or an absolute increase in .
07 hematocrit of 6 percentagé points over baseline.

08 E : .

09  Atthe end of the initial 12 weeks, a statistically significant rise in mean hematocrit (9.4% vs 0.9%) was
110~ observed only in the EPOGEN® arm. The proportion of children achieving a hematocrit of 30%, or an
'11  increase in hematocrit of 6 percentage points over baseline, at any time during the first 12 weeks was
12 higher in the EPOGEN® arm (96% vs 58%). Within 12 weeks of initiating EPOGEN?® therapy, 92.3% of
»13  the pediatric patients were transfusion-independent as compared to 65.4% who received placebo.

114  Among patients who received 36 weeks of EPOGEN?®, hemodialysis patients required a higher median
)1°  maintenance dose (167 Units/kg/week [n = 28] vs 76 Units/kg/week [n = 36]) and took longer to '

2, iachieve a hematocrit of 30% 10 36% (median time to response 69 days vs 32 days) than patients -
217 - undergoing peritoneal dialysis. - - : ’
218

219 Patients With CRF Not Requiring Dialysis :

220  Four clinical trials were conducted in patients with CRF not on dialysis involving 181 patients treated
721  with EPOGEN® for approximately 67 patient-years ot experience. These patients responded to

222  EPOGEN®therapy in a manner similar to that observed in patients on dialysis. Patients with CRF not
223 on dialysis demonstrated a dose-dependent and sustained increase in hematocrit when EPOGEN®
224  was administered by either an IV or SC route, with similar rates of rise of hematocrit when EPOGE
225  was administered by either route. Moreover; EPOGEN?® doses of 75 to 150 Units/kg per week have
226  been shown to maintain hematocrits of 36% to 38% for up to 6 months. Correcting the anemia of
227  progressive renal failure will allow patients to remain active even though their renal function continues
228 to decrease.?*® , - ' .

229 . :

230 Zidovudine-treated HIV-infected Patients .

231 EPOGEN® has been studied in four placebo-controlled trials enrolling 297 anemic (hematocrit <
232 30%) HIV-infected (AIDS) patients receiving concomitant therapy with zidovudine (all patients

233  waere treated with Epostin alfa manufactured by Amgen inc-{Amgen]). In the subgroup of

234  patients (89/1256 EPOGEN® and 88/130 placebo) with prestudy endogenous serum

235  erythropoietin levels < 500 mUnits/mL, EPOGEN® reduced the mean cumulative number of

236 units of blood transfused per patient by approximately 40% as compared to the placebo

237  group.”’ Among those patients who fequired transfusions at baseline, 43% of patients treated

238  with EPOGEN® versus 18% of placebo-treated patients were transfusion-independent during

9°  the sacond and third months of therapy. EPOGEN? therapy also resulted in significant

. increases in hematocrit in comparison to placebo. When examining the results according to the
241~ weekly dose of zidovudine received during month 3 of therapy, there was a statistically
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2 significant (p < 0.003) reduction in transfusion requirements in patients treated with EPOGEN®
i3 (n=51) compared to placebo treated patients (n = 54) whose mean weekly zidovudine dose
14 was < 4200 mg/week.*® ' . ,

16  Approximately 17% of the patients with endogenous serum erythropaietin levels < 500 mUnits/mlL

$7 - receiving EPOGEN® in doses from 100 to 200 Units/kg TIW achieved a hematocrit of 38% without

18 administration of transfusions or significant reduction in zidovudine dose. In the subgroup of patients -
49  whose prestudy endogenous sertm erythropoietin levels were > 500 mUnits/mL, EPOGEN?® therapy
50  did not reduce transfusion requirements or increase hematocrit, compared to the corresponding

51  responses in placebo-treated patients. '

53  In a 6 month open-label EPOGEN?® study, patients responded with decreased transfusion requirements
54 and ségg;cained increases in hematocrit and hemoglobin with dosaes of EPOG:E-N‘Io up to 300 Units/kg
55  TIWS ' _ v ,

57 Respohsiveness to EPOGENS® therapy may be blunted by intercurrent infectious/inflammatory episodes
58 and by an increase in zidovudine dosage. Consequently, the dose of EPOGEN® must be titrated based
150 on these factors to maintain the desired erythropoietic responsa.

161 Cancer Patients on Chemotherapy

163 EPOGEN?® has been studied in a serles of six placeho-controlled, doubtle-blind trials that enrolled. 131
264 anemie cancer patients receiving EPOGEN® or matching placebo. Across all studies, 72 patients

2 were treated with concomitant non cisplatin-containing chemotherapy regimens and 59 patients were
2L treated with concomitant cisplatin-containing chemotherapy regimens. Patients were randamized 1o
267 EP_OGEN‘D 150 Units/kg or placebo subicutaneously TIW for 12 weeks in each study. Cos

269  The results of the pooled data from these six studies are shown in the tabie balow. Because of the l
270 length of tima required for erythropoiesis and red cell maturation, the efficacy of EPOGEN? (reduction
271  in proportion of patients requiringed transfusions) is not manifested until 2 to 6 weeks after initiation of
272 EPOGEN®. | : ' |

273
274 _ : : _
275 ' Proporiion of Patients Transfused During Chemotherapy
276 (Efficacy Population®) '
277 : : : ' -
| Chemotherapy - On Study”intent-te-treat-Poptiation. | . Etficasy-subset Data-Genfined-to
Regimen ' : : ' ' During Months 2 and 3**
EPOGEN" Placabo : EPOGEN® Placebo
Regimens without o ' . ' '
cisplatin ' 568%{19/34}) 50%-(18/36)44% 21% (6/29) 33% (11/33)
L 44% (15/34) (16/36) - - _
Regimens : o ' . : P
containing cisplatin 32%9/28) - B3%(630) 23%, (6/22)* 56% (14/256)
] 50% (14/28) 63% (19/30) : '
Combined - 45%H28/62) BR% {3666} 20% (11/61)2° | ~43% (25/58)
o 47% (29/62) | 53% (35/66) -
? S “ L:mltel;i ;o patients remalning on study at least 15 days (1 patient excluded from EPOGEN®, 2 patients excluded from
: placebn). : .

VI Includes all transfusions from day 1 through the end of study. _ _
281 ©  Limited to patients remaining on study beyond week 6 and includes only transtusions durlng weeks 5-12. -

6



MAY-18-2004 TUE 07:47 A o | FAX NO. 8054801330 P. 08

5/ Unadjusted 2-sided p < 0.05 : .
3 L—l:iml{ed—te—perﬁeﬁtswemewﬁg«mﬁudy—beyerxd—week%d—iﬂeludeﬁamwdansfueiens—dmingweekﬁs-‘l%

Intensity of chemotherapy in the above trials was not directly assessed, however the degree and timing
; of neutrapenia was comparable across all trials. Available evidence suggests that patients with

) lymphoid and solid cancers respond similarly to EPOGEN® therapy, and that patients with or without

18 tumnor infiltration of the bone marrow respond similarly to EPOGEN® therapy.

)0  Surgery Patients : :
)1  EPOGEN?® has been studied in a placebo-controlled, double-blind trial enrolling 316 patients scheduled

»2  for major, elective orthopedic hip or knee surgery who were expected o require = 2 units of blood and
33 who were not able or willing to participate in an autologous blood donation program. Based on

34  previous studies which demanstrated that pretreatment hemoglobin is a predictar of risk of receiving .
95  transfusion,® patients were stratified into one of three groups pased on their pretreatment

96 hemoglobin [< 10 (n=2),> 1010 <13 (n=96), and > 13to < 15g/dL (n=21 8)] and then randomly

97  assigned to receive 300 Units/kg EPOGEN®, 100 Units/kg EPOGEN® or placebo by SG injection for 10
98  days before surgery, on the day of surgery, and for 4 days after surgery. 8 All patients received oral
99  iron and a low-dose post-operative warfarin regimen.'®

01 Treatment with EPOGEN® 300 Units/kg significantly (p = 0.024) reduced the risk of allogeneic

02 transfusion in patients with a prefreatment hemoglobin of > 10 to < 13; 5/31 (16%) of EPOGEN® 300
03 Units/kg, 6/26 (23%) of EPOGEN® 100 Units/kg, and 13/29 (45%) of placebo-treated patients were
04 transfused.® There was no significant difference in the number of patients transfused between: ‘

05 -~ EPOGEN® (9% 300 Units’kg, 6% 100 Units/kg) and placebo (13%) in the > 13 to < 15 g/dL hemaoglobin
5C Stratum. There were too few patients in the <10 g/dL group to determine if EPOGEN?® is useful in this
307  hemaglobin strata. Inthe > 1010 <13 g/dL pretreatment stratum, the mean number of units

308  transfused per EPOGEN®-treated patient (0.45 units blood for 300 Units/kg, 0.42 units blood for 100
300  Units/kg) was less than the mean transfused per placebo-treated patient {1.14 units) (overall p = '
310  0.028). In addition, mean hemoglobin, hematocrit, and reticulocyte counts increased significantly

311 during the presurgery period in patients treated with EPOGEN®.® -

313 E_POG_EN“’ was. also studied in an open-label, parallel-group trial enrolling 145 subjects with a

314  pretreatment hemoglobin level of = 10 to < 13 g/dL who were scheduled for major orthopedic hip of
315 knee surgery and who were not participating in an autologous program.”® Subjects were randomly
316  assigned to receive one of two SC dosing regimens of EPOGEN® (600 Units/kg once weekly for 3
317  weeks prior to surgery and on the day of surgery, or 300 Units/kg once daily for 10 days prior to
318  stirgery, on the day of surgery and for 4 days after surgery).” All subjects received oral iron and
glg appropriate pharmacologic anticoagulation therapy. - ' '

2! ' :
321  From pretreatment to presurgery, the mean increase in hemoglobin in the 600 Units/kg weekly group
322 (1.44 g/dL) was greater than observed in the 300 Units/kg daily group.'® The mean increase in
323 absolute reticulocyte count was smaller in the weekly group (0.11 X 10%/mm®) compared to the daily
324 group (0.17 x 10%mm®). Mean hemoglobin levels were similar for the two treatment groups throughout
325  the postsurgical period. " : ' . : .
326 o .

327  The erythropojetic response observed in both treatment groups resulted in similar transfusion rates
328 - [11/69 (16%) in the 600 Units/kg weekly group and 14/71 (20%] in the 300 Units/kg daily group}.”® The
3> \ mean number of units transfused per subject was approximately-0.3 units in both treatment groups.

] : :
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_ONTRAINDICATIONS

EPOGEN? is contraindicated in patients with:

1. Uncontrolled hypertension. .

2, Known hypersensitivity to mammalian cell-derived products.
3. Known hypersensitivity to Albumin (Human). i .

WARNINGS

Pediatric Use ' : .

The multidose preserved formulation contains benzyl alcohol. Benzyl alcohol has been reported to be
associated with an increased incidence of neurological and other complications in premature infants
which are sometimes fatal. ‘ ‘

Thrombotic Events and Increased Mortality , . : :

A randomized, prospective trial of 1265 hemaodialysis patients with clinically evident cardiac disease
(ischemic heart disease or congestive heart failure) was canducted in which patients were assigned to
EPOGEN® treatment targeted to a maintenance hematocrit of either 42 3% or 30 = 3%.% Increased

_mortality was observed in 634 patients randomized to a target hematocrit of 42% [221 deaths (35%

mortality)] compared to 631 patients targeted to remain at a hernatocrit of 30% [185 deaths (29%
mortality)]. The reason for the increased mortality observed in these studies is unknown, however, the
incidencs of non-fatal myocardial infarctions (3.1% vs 2.83%), vascular access thromboses (39% vs
29%), and all other thrombotic events (22% vs 18%) were also higher in the group randomized to
achieve a hematocrit of 42%. _ '

‘nereased mortality was also observed in a randomized placebo-controlled study of EPOGEN® in adult
patients who did not have CRF who were undergoing coronary artery bypass surgery (7 deaths in 126
patients randomized to EPOGEN® versus no deaths among 56 patients receiving placebo). Four of
these deaths occurred during the period of study drug administration and all four deaths were
associated with thrombotic events. While the extent of the Anopulation‘ affected'is unknown, in patients.
at risk for thrombosis, the anticipated benefits of EPOGEN treatment should be weighed against the
potential for increased risks associatad with therapy.

In a randomized, prospective trial conducted with another Epoetin alfa product, in 939 women with
metastatic carcinoma of the bréast who were receiving chemotherapy, patients were assigned to
receive either Epoetin alfa or placebo for up to a year, in a weekly schedule, with the primary goal of
showing improved survival and improved quality of life in the Epoetin alfa treatment arm.2 This study
utilized a treatment strategy designed to maintain hemoglabin levels of 12-to14 g/dL (hematocrit 3610
42%). Increased mortality in the first 4 months after randomization was observed among 469 patients
who received the erythropoietin product {41 deaths (8.7% mortality)] compared to 470 patients who
received placebo [16 deaths (3.4% mortality)]. In the first four months of the study, the incidence of
tata) thrombotic vascular events (1.1% vs 0.2%) and death attributed to disease progression (6.0% vs
2.8%) were both higher in the group randomized fo receive Epostin aifa as compated to placebo.

' Based on Kaplan-Meier estimates, the proportion of subjects surviving at 12 months after

randomization was lower in the. Epoetin alfa group than in the placebo group (70% vs 76%), p = 0.012,
log rahk.m%mlimmwme%@%smm4wwmweﬁaﬂm
‘estirpates;p-=0:0117: However, dus to insufficient monitoring and data collection, reliable
comparisons cannot be made concerning the effect of Epoetin alfa on overall time to disease
progression, progression-free survival, and overall survival. : ' ,

\ ' .
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_ure Red Cell Aplasia :
Pure red cell aplasia (PRCA), in association with neutralizing antibodies to native erythropoietin, has

been observed in patients treated with recombinant erythropoietins. PRCA has been reported in a

“limited number of patients exposed to EPOGEN®. This has been reported predominantly in patients

with CRE. Any patient with loss of response to EPOGEN? should he evaluated for the etiology of loss
of effect (see PRECAUTIONS: LACK OR LOSS OF RESPONSE). EPOGEN?® should be discantinued
in any patient with evidence of PRCA and the patient evaluated for the presence of binding and '
neutralizing antibodies to EPOGEN® native erythropoietin, and any other recombinant erythropoietin
administerad to the patient. Amgen should be contacted to assist in this evaluation. In patients with
PRCA secondary to neutralizing antibodies 1o erythropoietin, EPOGEN® should not be administered
and such patients should not be switched to another product as anti-erythropoietin antibodies cross-

- react with other erythropoietins (see ADVERSE REACTIONS). :

‘Albumin gHuman) : - ' :
EPOGEN?® contains albumin, a derivative of human blood. Based on effective donor screening and

10

product manufacturing processes, it carries an extremely remote risk for trarismission of viral diseases.

A theoretical risk for transmission of Creutzfeldt-Jakab disease (CJD) also is considered extremely
remote. No cases of transmission of viral diseases of CJD have ever been identified for albumin.

. Chronic Renal Failure Patients

Hypertension: Patients with uncontrolled hypertension should not be treated with EPOGEN®; blood
‘pressure should be controlled adequately befora initiation of therapy. Up to 80% of patients with CRF
have a history of hypertension."'g Although there does not appear to be any direct pressor effects of
EPOGEN?, blood pressure may rise during EPOGEN?® therapy. During the early phase of treatment

yhen the hematocrit is increasing, approximately 25% of patients on dialysis may require initiation of,
or increases in, antihypertensive therapy. Hypertensive encephalopathy and seizures have been

. observed in patients with CRF treated with EPOGEN®.

S acial care should be taken to closel monitot and aggrassively control blood pressure in patients
treated with EPOGEN®. Patients should be advised as to the importance of compliance with
antihypertensive therapy and dietary restrictions. If blood pressure is difficult to control by initiation of

appropriate measures, the hemoglobin may be reduced by decreasing of withholding the dose of
EPOGEN®. A clinically significant decrease in hemoglobin may not be observed for several weeks.

It is recommended that the dose of EPOGEN® be decreaset if the hemoglobin increase exceeds 1
g/dL in any 2-week period, because of the possible association of excessive rate of rise of hemoglobin
with an exacerbation of hypertension, In CRF patients.on hemodialysis with clinically evident ischemic
heart disease or congestive heart failure, the hemaglobin should be managed carefully, not to exceed
12 g/dL. (see THROMBOTIC EVENTS). _

Seizures: Seizures have occurred in patients with CRF participating in EPOGEN‘” clinical trials.

In adult patients on dialysls, there was a higher incidence of seizures during the first 90 days of therapy

(oceurring in approximately 2.5% of patients) as compared with later timepoints.

Given the potential for an increased risk of seizures during the first 90 days of therapy, blood pressure
- and the presence of premonitory neurologic symptoms should be monitored closely. Patients should

be cautioned to avoid potentially hazardous activities such as driving or operating heavy machinery
1during this period. ' '
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#hile the relationship between seizures and the rate of rise of hemoglobin is uncertain, itis
recommended that the dose of EPOGEN® be decreased if the lhemoglobin increase exceeds 1 g/dL in

any 2-week period.

Thromb.otIcEvents: During hemodialysis, patients treated with EPOGEN® may require increased

‘anticoagulation with heparin to prevent clotting of the artificial kidney (see ADVERSE REACTIONS for

more information about thrombotic avents).

Other thrombotic events (ag, myocardial infarction, cerebrovascular accident, transient ischemic
attack) have occurred in clinical trials at an annualized rate of less than 0.04 events per patient year of
EPOGEN?® therapy. These trials were conducted in adult patients with CRF (whether on dialysis or not)
in whom the target hematocrit was 32% to 40%. However, the risk of thrombotic events, including
vascular access thrombosis, was significantly increased in adult patients with ischemic heart disease or
congestive heart failure receiving EPOGEN?Y therapy with the goal of reaching a normal hematocrit
(42%) as compared to a target hematocrit of 30%. Patients with pre-existing cardiovascular disease
should he monitored closely. : '

Zidovudine-treated HIV-infected Patients . ' '
In contrast to CRF patients, EPOGEN® therapy has not been linked to exacerbation of hypertension,
seizures, and thrombotic events in HIV-infected patients.

PRECAUTIONS :

The parenteral administration of any biologic product should be attended by appropriate
orecautions in case allergic or other untoward reactions occur (see CONTRAINDICATIONS).
in clinical trials, while transient rashes were occasionally observed concurrently with EPOGE
therapy, no serious allergic or anaphylactic reactions were teported (see ADVERSE

REACTIONS for more information regarding allergic reactions).

The safety and efficacy of EPOGEN? therapy have }not been established in patients with a known
history of a seizure disorder or underlying hematologic disease (eg, sickle cell anemia, myelodysplastic
syndromes, or hypercoagulable disorders).

In some female patients, menses have resumed following EPOGEN® therapy; the possibility of
pregnancy should be discussed and the nead for contraception evaluated.

Hematology _ :

Exacerbation of porphyria has been observed raraly in patients with CRF treated with EPOGEN®.
However, EPOGEN” has not caused increased urinaty excretion of porphyrin metabolites in hormal '
volunteers; even in the presence of a rapid erythropoietic response. Nevertheless, EPOGEN® should
be used with caution in patients with known porphyria. ‘

in preclinical studies in dogs and rats, but not in monkeys, EPOGEN® therapy was associated with
subclinical bone marrow fibrosis. Bone marrow fibrosis is & known complication of CRF in humans and
may be relatad to secondary hyperparathyroidism or unknown factors. The incidence of bone marrow
fibrosis was not increased in a study of adult patients on dialysis who were treated with EPOGEN® for
12 to 18 months, compared to the incidence of bone marrow fibrosis in a matched group of patients
who had not been tréated with EPOGEN®.

\
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Fiemoglobin in CRF patie‘n'ts should be measured twice a week; zidovudine-treated HIV-infected and

* cancer patients should have hemoglobin measured once a weak until hemaglobin has been stabilized,
77 .

and measured periodically thereafter.

Lack or Loss of Response :

If the patient fails to respond or to maintain a fesponse to doses within the recommended dosing

range, the following etiologies should be considered and evaluated:

1. lron deficiency: Virtually all patients will eventually require supplemental iron therapy (see IRON
EVALUATION). '

Aluminum intoxication.

Ostaitis fibrosa cystica. » _
Pure Red Cell Aplasia (PRCA): In the ahsence of another etiology, the patient should be evaluated
for evidence of PRCA and sera should he tested for the presence of antibodies to recombinant
erythropoietins. ' '

2. Underlying infectious, inflammatory, ar malignant processes.

3. Occuli blood loss. A ' : -

4. Underlying hematologic diseases (ie, thalassemia, refractory anemia, or other myelodysplastic
disorders). _

5. Vitamin deficiencies: Folic acid or vitamin B12. .

6. Hemolysis.

7.

8.

9.

lron Evaluation v

During EPOGEN? therapy, absolute or functional iron deficiency may develop. Functional iron
deficiency, with normal ferritin levels but low transferrin saturation, is presumably due to the inability to
/nobilize iron stores rapidly enough to support increased erythropoiesis. Transferrin saturation should
be at least 20% and ferritin should be at least 100 ng/mL. o '

Priot to and during EPOGEN® therapy, the patient’s iron status, including transferrin saturation (serum
iron divided by iron binding capacity) and serum ferritin, should be evaluated. Virtually all patients will
eventually require supplemental iron to increase or maintain transferrin saturation to levels which will
adequately support erythropoiesis stimulated by EPOGEN®. All surgery patients being treated with
EPOGEN® should receive adequate iron supplementation throughout the course of therapy in order to
support erythropoiesis and avoid depletion of iron stores. ' '

Drug Interaction : , : o
No evidence of interactian of EPOG_EN‘m with other drugs was observed in the course of ¢linical trials.

Carcinogenesis, Mutagenesis, and Impairment of Fertility :
Carcinogenic potential of EPOGEN" has not been evaluated. EPOGEN? does not induce bacterial
gene mutation (Ames Test), chromosomal aberrations in mammalian cells, micronuclei in mice, or
gene mutation at the HGPRT locus. In female rats treated IV with EPOGEN?, there was a trend for
slightly increased fetal wastage at doses of 100 and 500 Units/kg. ‘ :

Pregnancy Cateqgory C ,

EPOGEN” has been shown to have adverse effects in rats when given in doses 5 times the human
dose. There are no adequate and well-conirolled studies in pregnant women. EPOGEN?® should be
used during pregnancy only if potential benefit justifies the potential risk to the fetus. ‘

'In studies in female rats, there were decreases in body weight gain, delays in appearance of abdominal -

“hair, delayed eyelid opening, delayed ossification, and decreases in the number of caudal vertebrae in

11
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i F1 fetuses of the 500 Units/kg group. In female rats treated IV, there was a trend for slightly
increased fetal wastage at doses of 100 and 500 Units/kg. EPOGEN? has not shown any adverse
effect at doses as high as 500 Units/kg in pregnant rabbits (from day 6 to 18 of gestation).

Nursing Mothers » o
Postnatal observations of the live offspring (F1 generation) of female rats treated with EPOGEN ‘
during gestation and lactation revealed no effect of EPOGEN® at doses of up to 500 Units/kg. There

- were, however, decreases in body weight gain, delays in appearance of abdominal hair, eyelid .

opening, and decreases in the number of caudal vertebrae in the F1 fetuses of the 500 Units/kg group.
There were no EPOGEN®-related effects on the F2 generation fetuses.

1t is not known whéther EPOGEN® is excretéd in human milk. Because many drugs are excreted in

human milk, caution should be exercised when EPOGEN® is administered to a nursing woman.

Pediatric Use :
See WARNINGS: PEDIATRIC USE.

'Pediatric Patients on Dialysis: EPOGEN® is indicated in infants (1 month to 2 years), children (2 years
to 12 years), and adolescents (12 years to 16 years) for the treatment of anemia associated with CRF
requiring dialysis. Safety and effectiveness in pediatric patients less than 1 month old have not been
established (see CLINICAL EXPERIENCE: CHRONIC RENAL FAILURE, PEDIATRIC PATIENTS ON
DIALYSIS). The safety data from these studies show that there is no increased risk to pediatric CRF

_patients an dialysis when compared to the safety profile of EPOGEN® in adult CRF patients (see
ADVERSE REACTIONS and WARNINGS). Published literature®®® provides supportive evidence of

he safety and effectiveness of EPOGEN® in pediatric CRF patients on dialysis.

Pediatric Patients Not Requiring Dialysis: Published literature®** has reported the use of EPOGEN? in
133 pediatric patients with anemia associated with CRF not requiring dialysis, ages 3 months to 20
years, treated with 50 to 250 Units/kg SC or 1V, QW to TIW. Dose-~depandent increasses in hemaoglobin
and hematocrit were abserved with reductions in transfusion requirements.

Pediatric HIV-infected Patients; Published literature *® has reported the use of EPOGEN®in20
sidovudine-treated anemic HIV-infected pediatric patients ages 8 manths to 17 yeats, treated with 650 to
400 Units/kg SC or IV, 2 to 3 timas per week. Increases in hemoglobin levels and in reticulocyte

counts, and decreases in or elimination of blood transfusions were observed. '

Pediatric Cancer Patients on Chemotherapy: Published fiterature®™* has reported the use of
EPOGEN? in approximately 64 anemic pediatric cancer patients ages 6 months to 18 years, treated
with 25 to 300 Units/kg SC or 1V, 3 to 7 times per week. Increases in hemoglobin and decreases in
transfusion requirements were noted. ’

Chronlc Renal Failure Patients -

Patients with CRF Not Requiring Dialysis : ‘

Blood pressure and hemoglobin should be monitored no less frequently than for patients maintained on
‘dialysis. Renal function and fluid and electrolyte balance should be closely monitored, as an improved
sense of well-being may obscure the need to initiate dialysis in some patients. -

Hematology _ ' : _
Sufficient time should be allowed to determine a patient's responsiveness to a dosage of EPOGEN®

before adjusting the dose. Because of the time required for erythropoiesis and the red cell half-life, an

12
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ervalof2t0 6 weeks may occur between the time of a dose adjustment (initiation, increase,
decrease, or discontinuation) and a significant change in hemaglobin.

In order 1o avoid reaching the suggested target hemoglobin 100 rapidly, or exceeding the suggested
target range (hemoglobin of 10 g/dL to 12 g/dL), the guidelines for dose and frequency of dose
adjustments (see DOSAGE-AND ADMINISTRATION) should be followed.

For patients w_ho respond to EPOGEN® with a rapid increase in hemoglobin (eg, mare than.1 g/dL.in
any 2-week period), the dose of EPOGEN® should be reduced because of the possible association of
excessive rate of rise of hemoglobin with an exacerbation of hypertension. '

The elevated bleeding time characteristic of CRF decreases toward normal after correction of anemia

in adult patients treated with EPOGEN®. Reduction of bleeding time also occurs after carrection of
anemia by transfusion. -

Laboratory Monitoring ' ' .
The hemoglobin should be determined twice a week until it has stabilized in the suggested target range

and the maintenance dose has been established. After any dose adjustment, the hemoglobin.shouid
also be determined twice weekly for at least 2 to 6 weeks until it has been determined that the
hemoglobin has stabilized in response to the dose change. The hematocrit should then be monitored
at regular intervals. : ' '

A complete blood count with differential and platelet count should be performed regularly. During
dlinical trials, modest increases were seen in platelets and white blood cell counts. While these

- shanges were statistically significant, they were not clinically significant and the values remained within

jormal ranges.

In patients with CRF, serum chemistry values (including blood urea nitrogen [BUN], uric acid,
creatinine, phosphorus, and potassium) should be monitored regutarly. During clinical trials in adult
patients on dialysis, modest increases -were seen in BUN, creatinine, phosphorus, and potassium. In

“ some adulit patients with CRF not on dialysis treated withi EPOGEN®, modest increases in serum uric

14

acid and phosphorus were observed. While changes were statistically significant, the values remained

within the ranges normally seen in patients with CRF.

Dilet : :

As the hemoglobin increases and patients experience an improved sense of well-being and quality of
life, the importance of compliance with dietary and dialysis prescriptions should be reinforced. In
particular, hyperkalemia is not uncommon in patients with CRF. In US studies in patients on dialysis,
hyperkalemia has occurred at an annualized rate of approximately 0.11 episodes per patient-year of
EPOGEN® therapy, often in association with poor compliance to medication, diet, and/or dialysis.

Dialysis 'Management ) ,
Therapy with EPOGEN? resulis in an increase in hematocrit and a decrease in plasma volume which

" could affect dialysis efficiency. In studies to date, the resuliing increase in hematocrit did not appear to

adversely affect dialyzer functi%ng'“’ or the efficiency of high flux hemodialysis."! During hemodialysis,
patients treated with EPOGEN® may require increased anticoagulation with heparin to prevent clotting
of the artificial kidney. . ' -

‘ Pat‘ients who are marginally dialyzed may require adjustments in their dialysis prescription. As with all
'patients on dialysis, the serum chemistry values (including BUN, creatinine, phosphorus, and

13
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15 ,p’i)tassium) in patients treated with EPOGEN® should be monitored regulaﬂy to assure the adequacy of
)6  the dialysis prescription. '

7. |

28  Information for Patients . ‘ . _

39 In those situations in which the physician determines that a home dialysis patiént can safely and

30 effectively self-administer EPOGEN?®, the patient should be instructed as to the proper dosage and

31 administration. Home dialysis patients should be referred to the full “Inforrmation for Home Dialysis

32 Patients” insert; it is not a disclosure of all possible effects. Patients should be informed of the signs

33 and symptoms of allergic drug reaction and advised of appropriate actions. If home use is prescribed

34  for a home dialysis patient, the patient should be thoroughly instructed in the importance of proper

35  disposal and cautioned against the reuse of needles, syringes, or drug product. A puncture-resistant

36 container for the disposal of used syringes and needles should be available to the patient. The full

37  container should be disposed of according to the directions provided by the physician.

38 : : :

39  Renal Function ' _

40 In adult patients with CRF not on dialysis, renal function and fluid and electrolyte balance should be

W41  closely monitored, as an improved sense of well-being may obscure the need to initiate dialysis in

42 some patients. In patients with CRF not on dialysis, placebo-controlied studias of progression of renal

43 dysfunction over periods of greater than 1 year have nct been completed: In shorter term trials in adult

¥4 . patients with CRF not on dialysis, changes in creatinine and creatinine clearance were not significantly

45  different in patients treated with EPOGEN” compared with placebo-treated patients. Analysis of the

346  slope of 1/serum creatinine versus time plots in these patients indicates no significant change in the

547 - slope after the initiation of EFOGEN® therapy. : '

48 , - ;

3¢ Zidovudine-treated HiV-infected Patients

55.  Hypertension : o

551  Exacerbation of hypertension has not been observed in zidovudine-treated HIV-infected patients

552 treated with EPOGEN®. However, EPOGEN® should be withheld in these patients if pre-existing .

553  hypertension is uncontrolied, and should not be started until blood pressura is controlled. In douhle-

554  blind studies, a single seizure has been experisnced by a patient treated with EPOGEN®?

555 ‘ _ ‘

556 Cancer Patients on Chemotherapy

557 Hypertenslon . ' -

5658 - Hypertension, assoclated with a significant increase in hemoglobin, has been noted rarey in patients

€59 treated with EPOGEN®. Nevertheless, blood pressure in patients treated with EPOGEN" should be

660 monitored carefully, particularly in patients with an underlying history of hypertension or cardiovascular

661 disease. : o SR

662 o

663 Seizures . _ A o o ‘

664  In double-blind, placebo-controlled trials, 3.2% (n = 2/63) of patients treated with EPOGEN® and 2.9%

665 - (n =2/68) of placeho-treated patients had seizures. Seizures in 1.6% (n = 1/63) of patients treated

666  with EPOGEN® occurred in the context of a significant increase in blood pressure and hematocrit from '

667 baseline values. However, both patients treated with EPOGEN?® also had underlying CNS pathology

228 which may have been related to seizure activity. : ' o ' :
9 ' -

670 - Thrombotic Events . :

671 In double-blind, placebo-controlled trials, 3.2% (n = 2/63) of patients treated with EPOGEN®

67~ and 11.8% (n = 8/68) of placebo-treated patients had thrombotic events (eg, pulmonary -

6 iembolism, cerebrovascular accident), (See WARNINGS; Thrombotic Events and Increased

67+ Mortality).

14
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Tumor Growth Factor Potential - : _
EPOGEN® is a growth factor that primarily stimulates red cell production. Erythropoietin receptors are
also found to be present on the surface of some malignant cell lines and tumar biopsy specimens.

However, it is not known if these receptors are functional. A randomized, placebo-controlled trial was
conducted in 224 chemotherapy-haive, non-anemic patients with small cell lung cancer receiving
cisplatin-based combination chemotharapy, o investigate whether the concurrent use of EPOGEN®
stimulated tumor growth as assessed by impact on overall response rate. Fimo-to-treatmentfailire
and-supvival-were-alse-assessed: Patients were randomized to receive EPOG EN® 150 Units/kg or
placebo subcutaneously TIW during chemotherapy:-during-studys-moan-hemoglobinevele-in

_ircatad-pationts-ranged-from-11-3-to-12.7-gldkstudy-drigdeses-were-titrated-o-maintain-&

hemoglebin-of-10-gidite-t2-g/dk. The overall response rates, after 3 cycles of treatment, were 72%
and 67%, in the EPOGEN® and placebo arms, respectively. Complete.response rates (17% vs. 14%)
and median overall survival (10.5 mos vs. 10.4 mos) were not-sighificantly different-similar in the
EPOGEN® and placebo arms®. - '

An additional study explored effect on survival and/or progression of administrations of other
exogenous erythropoietin with higher hemoglobin targets. , '
In-astudy-ef-anether Epectin-alfa-produet-of 930-wemen-with-metastatic breast eaneeteveral
mertality—mortality-attibuted to-discase-progressien-andineidence-of thrombeoembelic events-were-all
- higherin-pationts receiving Epoetin-aifa than-in-the-placebe-group-(see WARNINGS:-Thrombotie

In a randomized., placebo-controlled study using another Epoetin alfa product, conducted in 939
vomen with metastatic breast cancer, study drug dosing was titrated to attempt to maintain
hemoaqlobin levels between 12 and 14 g/dL.. At four months; death attributed to disease progression
was higher (6% vs 3%) in women receiving Epoetin alfa. Overall mortality was significantly higher at
12 months jn the Epoetin alfa arm (See WARNINGS: Thrombotic Events and Increased Mortality),

In a randomized, placebo-controlled study using Epoatin beta, conducted in 351 patients with head and
neck cancer, study druq was administered with the aim ot achieving a hemoglobin level of 14 g/dL in.
women and 15 g/dL in men. Locoregional progression-free survival was significantly shorter (median -
PFS: 406 days Epoetin beta vs 745 days placebo, p = 0.04) in patients recaiving Epoetin beta,”

There Is insufficient information to establish whether use of Epoetin products, including EPOGEN®,
have an adverse effect on time to tumér progression or progression-free survival.

‘These trials permitted or required dosing to achieve hemodglobin of greater than 12 a/dL. Until furthey
information is available, the recommsanded target hemoglobin should not exceed 12 g/dL in men or
women, ' : - : ' a _

Surgery Patients _ :

Thrombotic/Vascular Events ‘ ' -

In perioperative clinical trials with orthopedic patients, the overall incidence of -
thrombotic/vascular events was similar in Epoetin alfa and pldcebo-treated patients who had a
pretréatment hemoglobin of > 10 g/dL to < 13 g/dL. In patients with a hemoglobin of > 13 g/dL
treated with 300 Units/kg of Epoetin alfa, the possibility that EPOGEN® treatment may be
associated with an increased risk of postoperative thrombotic/vascular events cannot be
‘excluded.'*?%® - | -
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i

In ane study in which Epoetin alfa was administered in the perioperative period to patients undergoing
coranary artety bypass graft surgery, there were 7 deaths in the group treated with Epoetin alfa (n =
126) and no deaths in the placebo-treatad group (n = 56). Among the 7 deaths in the patients treaied
with Epoetin alfa, 4 were at-the time of therapy (between study day 2 and 8). The 4 deaths at the time
of therapy (3%) were associated with thrombotic/vascular events. A causative role of Epoetin alfa
cannot be excluded (see WARNINGS). ’ '

Hypertension _ _ _
Blood pressure may rise in the perioperative period in patiants being treated with EPOGEN®.
Therefore, blood pressure should be monitored carefully. -

ADVERSE REACTIONS

Immunogenicity ' : v

As with all therapeutic proteins, there is the potential for immunogenicity. The observed incidence of
antibody positivity in an assay may be influenced by several factors including assay methodology,
sample handling, timing of sample collaction, concomitant medications, and underlying disease, For
these reasons, comparison of the incidence of antibodies to EPOGEN?® with the incidence of antibodies
10 other products may be misleading. ' o

A few cases of PRCA associated with antibodies with neutralizing activity have been reported in
patients receiving EPOGEN® (sea WARNINGS: PURE RED CELL APLASIA). These cases were
observed in patients treated by either SC or IV routes of administration and occurred predominantly in
CRF patients. ’ _ '

Chronic Renal Fallure Patients

EPOGEN® is generally well-tolerated. The adverse events reported are frequent sequelae of CRF and
are not necessarily attributabls to EPOGEN?® therapy. In double-blind, placebo-controlied studies
involving over 300 patients with CRF, the events reported in greater than 5% of patients treated with
EPOGEN® during the blinded phase were: -
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Percent of Patients Reporting Event

Patients Treated With " Placebo-treated

~ _EPOGEN" Patients _

Event (h=200) _(n=135) o

Hypertension 24% : » 19%

Headache - 16% 12%

Arthraigias 11% 6%

Nausea - ' 1% 9%

Edema 9% | . 10%

Fatigue 9% . 14%

Diarrhea 9% - : _ 6%

Vomitng - 8% | | 5%

Chest Pain 7% ' 9%

Skin Reaction - T% 12%
(Administration Site)

Asthenia 7% - 12%

Dizziness 7% . 13%

‘Clotted Access 7% | 2%

Significant adverse events of concetn in patients with CRF treated in double-blind, placebo-controlled
trials occurred in the following percent of patients during the blinded phase of the studies:

Seizure 1.4% | 1.1%
CVA/TIA 04% 0.6%
M _ 0.4% | 1.1%

. Death : 0% _ 1.7%

events per patient-year) of the most frequently reported adverse events were: hypertensian (0.75),
headache (0.40), tachycardia (0.31), nausea/vomiting (0.26), clotted vascular access (0.25), shortness
of breath (0.14), hyperkalemia (0.11), and diarrhea (0.11). Other reported events occurred at a rate of
less than 0.10-events per patient per yeat. . -

Events reported to have occurred within several hours of administration of EPOGEN® were rare, mild,

and transient, and included injection site stinging in dialysis patients and flu-like symptoms such as
arthralgias and myalgias. : ‘ ' v

In ali studies analyzed to date, EPOGEN‘“' administration was generally well-tolerated', Irrespective of

the route of administration.
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édiatric CAF Patients: In pediatric patients with CRF on dialysis, the pattern of most adverse events
was similar to that found in adults. Additional adverse events reported during the double-blind phase in
>10% of padiatric patients in either treatment group were: abdominal pain, dialysis access
complications including access infections and peritonitis in those receiving peritoneal dialysis, fever,
upper respiratory infection, cough, pharyngitis, and constipation. The rates are similar between the
treatment groups for each event. ' ' '

Hypertension: Increases in blood pressure have been reparted in clinical trials, often during the first
90 days of therapy. On occasion, hyperiensive encephalopathy and seizures have been observed in
patients with CRF treated with EF”OGEN@. When data from all patients in the US phase 3 multicenter
trial were analyzed, there was an apparent trend of more reports of hypertensive adverse events in
patients on dialysis with a faster rate of rise of hematocrit (greater than 4 hematocrit points in any 2-
week period). However, in a double-blind, placebo-controlled trial, hxpertensive adverse evenis were
not reported at an increased rate in the group treated with EPOGEN?® (150 Units/kg TIW) relative to the
placebo group. : :

Sejzures: There have been 47 seizures in 1010 patients on dialysis treated with EPOGEN?® in clinical
trials, with an exposure of 986 patient-years for a rate of approximately 0.048 events per patient-year.
Howaver, there appeared fo be a higher rate of seizures during tha first 90 days of therapy (occurring
in approximately 2.5% of patients) when compared to subsequent 90-day periods. . The baseline
incidence of seizures in the untreated dialysis population is difficult to determine; it appears to be in the
range of 5% to 10% per patient-year.? ' - '

Thrombotic Events: In clinical trials where the maintenance hematocrit was 35 x 3% on EPOGEN®,
tlotting of the vascular access (A-V shunt) has occurred at an annualized rate of about 0.25 events per
patient-year, and other thrombotic events'(eg, myocardial infarction, cerebral vascular accident,
transient ischemic attack, and pulmonary embolism) occurred at a rate of 0,04 events per patient-year.
In a separate study of 1111 untreated dialysis patients, clotting of the vascular access occurred at a
rate of 0.50 events per patient-year. However, in CRF patients on hemodialysis who also had clinically
evident ischemic heart disease or congestive heart failure, the risk of A-V shunt thrombosis was higher
(39% vs 29%, p < 0.001), and myocardial infarctions, vascular ischemic events, and venous

- thrombosis were increased, in patients targeted to a hematocrit of 42 + 3% compared to those

raintained at 30 + 3% (see WARNINGS).

In patients treated with commercial EPOGEN®, there have been rare repotts of serious or unusual
thrombo-embolic events including migratory thrombophlebitis, micravascular thrombosis, pulmonary
ambolus, and thrombosis of the retinal artery, and temporal and renal veins. A causal relationship has
not been established. . S o : :

Allergic Reactions: There have been no reports of serious allergic reactions or anaphylaxis
associated with EPOGEN® administration during clinical trials. Skin rashes and urticaria have
been observed rarely and when reported have generally been mild and transient in nature.

There have been rare reports of potentially serious allergic reactions including urticaria with
assodiated respiratory symptoms or circumoral edema, or urticaria alone. Most reactions
“oceurred in situations where a causal relationship could not be established. Symptoms
recurred with rechallenge in a few instances, suggesting that allergic reactivity may occasionally
be associated with EPOGEN® therapy. If an anaphylactoid reaction oceurs, EPOGEN?® shauld
‘be immediately discontinued and appropriate therapy initiated. L ‘
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_Hbvudine«treated HlV-infected Patients .
Adverse events reported in clinical trials with EPOGEN? in zidovudine-treaied HiIV-infected patients

_ were consistent with the progression of HIV infection. In double-blind, placebo-controlled studies of 3

months duration involving approximately 300 zidovudine-treated HIV-infected patients, adverse events
with an incidence of = 10% in.eithar patients treated with EPOGEN® or placebo-treated patients were:

Perc‘eni-of Patients Reporting Event

Patients Treated With Placebo-treated
~ EPOGEN® ‘ Patients

'Event (n=144) , (n =153) _ —_
Pyrexia’ 38% - 29%
_Fatigue 25% _ » 31%
Headache 19% _ 14% -
Cough 18% 14%
Diarthea 16% _ - 18%

Rash o 16% ‘ 8%
Congestion, o 15% 10%

Respiratory

Nausea 16% ' 12%
Shortness of Breath  14% o 13%
Asthenia % 14%

Skin Reaction,- 10% ' : 7%

~ Medication Site S

Dizziness 9% ‘ 10%

In the 297 patients studied, EPOGEN® was not associated with significant increases in opportunistic
infections or mortality.*® In 71 patients from this group treated with EPOGEN® at 150 Units/kg TIW,
serum p24 antigen levels did not appear to increase. Preliminary data showed no enhancement of .
HIV replication in infected cell lines in vitro.*® ' - a :

Periphefal white biood cell and platelet counts are unchanged following EPOGEN“ therapy.

Allergic Reactions: Two zidovudine-treated HIV-infected patients had urticarial reactions within 48.
hours of their first exposure to study medication. One patient was treated with EPOGEN?® and one was
treated with placebo (EPOG EN®vehiclé alone). Both patients had positive immediate skin tests
against their study medication with a negative saline control;” The basis for this apparent pre-existing
hypersensitivity to components of tha EPOGEN® formulation is unknown, but may be related to HIV-
induced immunosuppression or prior expastre to bload products. o

Séizures: In double-blind and open-label trials of EPOGEN® in zidovudine-treated HiV-infected

patients, 10 patients have experienced seizures.”® In general, these seizures appear to be related to
underlying pathology such as meningitis or cerebral neoplasms, not EPOGEN® therapy.
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|
Cancer Patients on Chemotherapy ' _ '
Adverse expetiences reported in clinical trials with EPOGEN?® in cancer patients were consistent with
the underlying disease state. In doublé-blind, placebo-controlied studies of up to 3 months duration
involving 131 cancer patients, adverse events with an incidence > 10% in either patients treated with -
EPOGEN® ar placebo-treated patients were as indicated below: :

Percent of Patients Reporiing Event

Patients Treated With Placebo-treated
: EPOGEN® _ Patients
Event (n = 63) - (n=68)
Pyrexia - 29% 19%

- Diarrhea ' 21%* . ‘ 7%
Nausea e 3%
‘Vomiting 17% S 15%
‘Edema = 17%* : 1%
Asthenia _ 13% , C16%
Faligue 13% ' ' 15% -
‘Shortness of Breath  13% - 9%

" Parasthesia : 11% - &%
Upper Respiratory 1% S A%

Infection | _
Dizziness - 5% : - 12%

Trunk Pain 3% - 16%
*_Statistically significant :

Although some statistically significant differences between patients being treated with EPOGEN® and
placebo-treated patients were noted, the overall safety profile of EPOGEN® appeared to be consistent
with the disease process of advanced cancer, During double-blind and subsequent open-label therapy
in which patients (n = 72 for total exposure to EPOG EN®) ware treated for up to 32 weeks with doses
as high as 927 Units/kg, the adverse expérience profile of EPOGEN® was consistent with the
progression of advanced cancer. ' ' S -

Surgery Patients o | - ,
Adverse evehts with an incidence of = 10% are shown in the following table:

20
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3 _ - Percent of Patients Rapdrtin Event

Patients Patients Placebo- Patients Patients
Treated Treated treated Treated =  Treated
With With Patients | . With With
EPOGEN® EPOGEN® | EPOGEN®  EPOGEN®
. 300 Urkg 100 Ulkg | e00Ukg - 300 Ulkg
Event (n=112) (n=101) (n = 103) (n=73) (n=72)
Pyrexia 51% 50% 60% 47% 42%
Nausea 48% 43% 45% 45% 58%
Constipation 43% 42% 43% 51% 53%
Skin Reaction, - 25% 19% 22% 26% 29%
Medication '
Site _ _
Vomiting - 22% 12% 14% 21% . 20%
Skin Pain . 18% 18% 7% 5% 4%
Pruritus  16% 16% 14% | 14%. - 22%
- Insomnia 13% - 16% 13% 21% 18%
Headache 13% 1% 9% 10% 19%
Dizziness O 12% 9% 12% 11% C21% -
Jrinary Tract 12% 3% 11% 1% 8%
Infection ‘ ' | ' | ;
Hypertension - 10% 1% 0% 5% 10%
Diarrhea 10% " T% S 12% 10% 6%
Deep Venous = 10% | 3% . 5% . 0%° 0%"°
Thrambosis ' | ) . ' | ,
Dyspepsia . = 9% 1% 6% 7% 8%
Anxiety 7% 2% . S 11% 1% . 4%
Edema. &% 1% . 8% | 1% - T%

24 Swdy includirig patients undergoing orthopedic surgery treated with EPOGEN® or ptaceba for 15 days

25 ° Study including patients undergaing orthopedic surgery treated with EPOGEN® 600 Units/kg weskly x 4 or 300 -
126 Units/kg daily x 15 ' ‘ _ : o

127  © Determined by clinical symptomns

28 , - .

120  Thrombotic/Vascular Events: In three double-blind, placebo-contralled orthopedic surgery studies;
130 the rate of deep venous thrombesis (DVT) was similar among Eposétin alfa and placebo-treated

31  patients in the recommended population of patients with a pretreatment hemoglobin of > 10 g/dL to <
132 © 13 ¢/dL."®*% However, in 2 of 3 orthopedic surgery studies the overall rate (all pretreatment -
133 hemoglobin groups combined) of DVTs detected by postoperative ultrasonography and/or surveillanca-
13 senography was higher in the group treated with Epoetin alfa than in the placebo-treated group (11% -
3. 4s6%). This finding was attributable to the difierence in DVT rates observed in the subgroup of
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‘ }atients with pretreatment hemoglobin > 13 g/dL. However, the incidence of DVTs was within the
_range of that reported in the literature for orthopedic surgery patients. '

In the orthopedic surgery study of patients with pretreatment hemoglobin of > 10 g/dL to < 13 g/dL

which compared two dosing regimens (600 Units/kg weekly x 4 and ‘300 Units/kg daily x 15), 4 subjects -
in the 600 Units/kg waekly EPOGEN® group (5%) and no.subjects in the 300 Units/kg daily group had

a thrombotic vascular event during the study period.’ . :

In a study examining the use of Epaetin alfa in 182 patients scheduled for coronary artery bypass graft
surgery, 23% of patients treated with Epoetin alfa and 29% treated with placebo experienced
thrombotic/vascular events. There were 4 deaths among the Epoetin alfa-treated patients that were
associated with a thrombotic/vascular event. A causative role of Epoetin alfa cannot be excluded (see
WARNINGS). ‘ SR

OVERDOSAGE | ,

The maximum amount of EPOGEN® that can be safely administered in single or multiple doses has not °
been determined.. Doses of up to 1500 Units/kg TIW for 3 to 4 weeks have been administeredto
adults without any direct toxic effects of EPOGEN?® itself,” Therapy with EPOGEN® can result in
polycythemia if the hemoglobin is not carefully monitored and the dose appropriately adjusted. If the
suggested target range is exceeded, EPOGEN® may be temporatily withheld until the hemoglobin
returns to the suggested target range; EPOGEN® therapy may then be resumed using a lower dose
(see DOSAGE AND ADMINISTRATION). |f polycythemia is of concern, phlebotomy may be indicated
to decrease the hemaglobin. : ‘

-bOSAGE AND ADMINISTRATION

Chronic Renal Failure Patients ' D

The recommended range for the starting dose of EPOGEN® is 50 to 100 Units/kg TIW for adult
patients. The recommended starting dose for pediatric GRF patients on dialysis is 50 Units/kg TIW.
The dose of EPOGEN® should be reduced as the hemoglobin approaches 12 g/dL or increases by’
more than 1 g/dL in any 2-week period. The dosage of EPOGEN® must be individualized to maintain
the hemoglobin within the suggested target range. At the physician’s discrétion, the suggested target
hemoglobin range may be.expanded to achieve maximal patient benefit.

EPOGEN® may be given either as an IV o SC injection. In patients on hemodialysis, EPOGEN®
usually has been administered as an IV bolus TIW. While the administration of EPOGEN®is
independent of the dialysis procedure, EPOGEN?® may be administered into the venous line at the end

of the dialysis procedure to obviate the need for additional venous access. In adult patients with CRF
not on dialysis, EPOGEN® may be given either as an IV or SC injection. '

Patients who have been judged competent by their physicians to seff-administer EPOGEN® without
medical or other supervision may give themselves either an IV or SC injection. The table below
provides general therapeutic guidelines for patients with CRF:

Starting Dese: ' ,
Adulits ‘ 50 to 100 Units/kg TIW; IV or SC

Pediatric Patients =~ 50 Units/kg TIW; IV or SC
};Reduce Dose When: B 1. Hgb. approachés 12 g/dL or,

2. Hgb. increases > 1 g/dL in any 2-week périod

22



¥,

MAY-18-2004 TUE 07:49 AM FAX NO. 8054801330 P, 24

§
increase Dose If:  Hgb. does not increase by 2 g/dL after 8
' weeks of therapy, and hgb. is below suggested
target range ‘ : :
Maintenance Dose: Individually titrate

Suggested Targét Hgh. Range: 10 g/dL to 12 g/dL

~ During therapy, hematological parameters should be manitored regularly (see LABORATORY

MONITORING). :

Pretherapy Iron Evaluation: Prior to and during EPOGEN? therapy, the patient’s iron stores, ,
including transferrin saturation (serum iron divided by iron binding capacity) and serum ferritin, should
be evaluated. Transferrin saturation should be at least 20%, and ferritin should be at least 100 ng/ml.
Virtually all patients will eventually require supplemental iron to increase or maintain transferrin ‘
saturation to levels that will adequately support erythropoiesis stimulated by EPOGEN®..

Dose Adjustment: The dose should be adjusted for each paﬁent to achieve and maintain a térget
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 ¢/dL, the dose should be reduced by approximately 256%. If the
hemoglobin continues fo increase, dose should be temporarily withheld until the hemoglobin begins to
{ecrease, at which point therapy should be reinitiated at a dose approximately 25% below the previous
Jose. If the hemoglobin increases by more than 1 g/dL in a o-wesk period, the doseé should be
decreased by approximately. 25%. o

If the increase in the hemoglobin is less than 1 g/dL over 4 weeks and iron stores are adequate (see

 PRECAUTIONS: Laboratory Tests), the dose of EPOGEN® 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: The maintenance dose must be individualized for each patient on dialysis. In the
US phase 3 multicenter trial in patients on hemodialysis, the median maintenance dose was 75
Units/Kg TIW, with a range from 12.5 to 525 Units/kg TIW. Almost 10% of the patients required a dose
of 285 Units/kg, or less, and approximately 10% of the patients required more than 200 Units/kg TIW to
maintain their hematocrit in the suggested target range. In pediatric hemodialysis and peritoneal
dialysis patients, the median maintenance dose was 167 Units/kg/week (49 ta 447 Units/kg per week)
and 76 Units/kg per week (24 to 323 Units/kg/week) administered in divided doses (TIW or BIW),
respectively 10 achieve the target range of 30% to 36%. : : - ‘

If the hemoglobin remains below, or falls below, the suggested target range, iron stores should be re-
evaluated. If the transferrin saturation is less than 20%, supplemental iron should be administered. i
the transferrin saturation is greater than 20%, the dose of EPOGEN® may be increased. Such dose

“increases should not be made more frequently than once a month, unless clinically indicated, as the

‘response time of the hemoglobin to a dose increase can be 2 to 6 weeks. Hemoglobin should be
measured twice weekly for 2 to 6 weeks following dose increases. In adult patients with CRF not on
dialysis, the maintenance dose must also be individualized. EPOGEN® doses of 75 to 150

_/Units/kg/week have besn shown to maintain hematacrits of 36% to 38% for up to 6 months.
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'} .

Lack or Loss of Response: Over 85% of patients with CRF responded with clinically significant
increases in hematocrit, and virtually all patients were transfusion-independent within approximately 2 -
months of initiation of EPOGEN® therapy. '

If a patient fails to respond or maintain a response, other etiologies should be considered and

evaluated as clinically indicated (see PRECAUTIONS: LACK OR LOSS OF RESPONSE).

. Zidovudine-treated HIV-infected Patients ' ,

Prior to beginning EPOGEN®, it is recommended that the endogenous serum erythropoietin level be

- determinad (prior to transfusion). Available evidence suggests that patients receiving zidovudine with

endogenous serum erythropoietin levels > 500 mUnits/mL are unlikely to respond to therapy with
EPOGEN®, \ - -

Starting Dose: For adult patients with serum efythropoietin levels < 500 mUnits/mL who are receiving
a dose of zidovudine < 4200 mg/week, the recommended starting dose of EPOGEN® is 100 Units/kg
as an 1V or SC injection TIW for 8 weeks. For pediatric patients, see PRECAUTIONS: PEDIATRIC

USE. |

Increase Dose: During the dose adjustment phase of therapy, the hemoglobin should be monitored
weskly. If the response is not satisfactory in terms of reducing transfusion requirements or increasing
hemoglobin after 8 weeks of therapy, the dose of EPOGEN?® can be increased by 50 to 100 Units/kg -
TIW. Response should be evaluated every 4 to B weeks thereafter and the dose adjusted accordin ly
hy 50 to-100 Units/kg incraments TIW. If patients have not responded satisfactorily to an EPOGE
lose of 300 Units/kg TIW, it is unlikely that they will respond to higher doses of EPOGEN®.

Maintenahce Dose: After attainment of thé desired response (ie, reduced transfusion requirements or
increased hemoglobin), the dose of EPOGEN® should be titrated to maintain the response based on
factors such as variations in zidovudine dose and the presence of intercurrent infectious or
inflammatory episodes. If the hemoglobin exceeds 13 g/dL, the dose should be discontinued until the
hemoglobin drops to 12 g/dL. The dose shouid be reduced by 25% when treatment is resumed and

“then titrated to maintain the desired hemoglobin.

Cancer Patients on Chemotherapy - '

Althaugh no specific serum erythropoietin level can be stipulated above which patients would be
unlikely to respond to EPOGEN® therapy, treatment of patients with grossly elevated serum
erythropoietin levels (e, > 200 mUnits/mL) is not recommended. are jess-fikely-to-respene—The -

- hemoglobin should be monitored on a weekly basis in patients receiving EPOGEN® therapy until

hemoglobin becomes stable. The dose of EFOGEN® should be titrated to maintain the desired -
hemoglobin. ' . ' ' ' .

- Starting Dosé:

Adults : 150 Units/kg SC TIW

| Pediatric Patients ~ ~  See PRECAUTIONS: Pediatric Use.
erdu,c.e Dose by 25% when: 1. Hgb a‘pprdaches 12 g/dL or, E

2. Hgb increases > 1 g/dL in any 2-week p'eriiod

;Withho|d Doseif: . " Hgb exceeds 13 g/dL, until the hemoglobin fall to 12 g/dL,
- : : and restart dose at 25% below the previous dose. -
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~

ncrease Dose to 300 Units/kg TIW if: response is not satisfactory [no reduction in transfusion

requirements ot rise in hemoglobin] after 8 weeks

'Suggested Target Hgb. Range: gp-10 g/di. to 12 g/dl l

During therapy, hematological parameters should be monitored regularly (see PRECAUTIONS:.
Laboratory Monitoring). . o

Surgery Patients '
Prior to initiating treatment with EPOGEN® a hemoglobin should be obtained to establish thatitis > 10

to <13 g/dL."® The recommended dose of EPOGEN® is 300 Units/kg/day subcutaneously for 10 days
before surgery, on the day of surgary, and for 4 days after surgery. - '

An alternate dose schedule is 800 Units’kg EPOGEN® subcutane‘ousley in once weekly doses (21, 14,
and 7 days before surgery) plus a fourth dose on the day of surgery.' _

All patients should receive adequate iron supplementation. ‘Iron supplementation should be initiated no

later than the beginning of treatment with EPOGEN? and should continue throughout the course of
therapy. C

PREPARATION AND ADMINISTRATION OF EPOGEN® _ '
1. Do not shake. It is not necessary to shake EPOGEN?®. Prolonged vigorous shaking may denature
any glycoprotein, rendering it biologically inactive. :

2. 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.

3. Using aseptic techniqueé, attach a sterile needle to a sterile syringe. Remove the flip top from the
vial containing EPOGENE, and wipe the septum with a disinfectant. Insert the needile into the vial,
- and withdraw into the syringe an appropriate volume of solution. ' '

4. Single-dose: 1 mL vial contains no preservative. Use one dose per vial; do not re-enter the vial.

Discard unused portions.

Multidose: 1 mL and 2 mL vials contain preservative. Store at2° to8°C after ir'\itvial-entry and

between doses. Discard 21 days after initial entry. -

5. Do not dilute or administer in conjunction with other drug solutions. However, at the time of SC
administration, preservative-free EPOGEN?® from single-use vials may be admixed in a syringe
with bacteriostatic 0.9% sodium chioride injection, USP, with benzyl alcohol 0.9% (bacteriostatic
saline) at a 1:1 ratio using aseptic technique. The benzyl alcohol in the bacteriostatic saline acts

 as a local anesthetic which may ameliorate SC injection site discomfort. ‘Admixing is not
necessary when using the muitidose vials of EPOGEN? containing benzyl alcohol.
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DW SUPPLIED |
EPOGEN®, containing Epoetin alfa, is available in the following packages:

1 mL Single-dose, Preservative-free Solution
2000 Units/mL. (NDC 55513-126-10)
- 8000 Units/mL (NDC 55513-267-10)
“4000 Units/mL (NDC 55513-148-10)
10,000 Units/mL (NDC §5513-144-10)
' 40,000 Units/mL (NDC 55513-823-10) _
Supplied in dispensing packs containing 10 single-dosa vials.

2 mL Multidose, Preserved Solution
- 10,000 Units/mL (NDC 55513-283-10)

1 mL Multidose, Preserved Solution
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o I ) Background

The Breast Cancer Erythropmetm Trial (BEST), des1gned by Johnson & Johnson, was
conducted fo extend and possibly confirm the results of an earlier trial {(Study EPO-INT-10). .
EPO-INT-10' was a randomized, placebo- controlled trial that had enrolled 375 subjects. . The.
patienits had either solid or non-myeloid hematologlc malignancies and hemoglobin levels of
either <10.5 g/dl or between 10.5 and 12.0 g/d! after a hemoglobin decrease of at least 1.5
g/d] per cycle since starting chemotherapy. Patients received study drug for 12 to 24 weeks.
" No specific target hemoglobin was given, however, the dose of EPREX was to be held if the -
‘hemoglobin was greater than 15-g/dl; and restarted at 12 g/dl. The trial was not powered for
survival, but there was a trend in overall survival favoring the EPREX arm (log rank test
p=0.13; Cox regression analysis hazards ratio of 1.309 (p=0.052)). At 12 months, the
‘Kaplan-Meier estimate of survival was 60% for the EPREX arm and 49% for the placebo
arm. The median survival times were 17 months with EPREX and 11 months with placebo.
An additional basis for initiation of EPO-INT-76 was the supposition that use of an ,
erythropoietin to increase hemoglobm levels might i 1mprove survival given the literature
suggestmg a link between low hemoglobin levels (as a marker for tumor hypoxia), poorer’
response to treatment (both radiation-and chemotherapy), and worsemng survival.!

_‘Study EPO-INT-76 was designed to test the hypothesis that mamtalmng hemoglobm in the
range of 12 to 14 g/dl via the administration of EPREX would improve survival and quality
-of life in patients with metastatic breast cancer receiving chemotherapy. The study was ‘

conducted at 139 sites in 20 countries (Western and Eastern Europe, Canada, Australia,

South Africa). Eligible patients were women with breast cancer who were receiving first-line
' chemotherapy for metastatic disease. Randomization was stratified by the following three
variables: disease restricted to the skeleton; extraskeletal measurable dlsease extraskeletal
nonmeasurable disease. -

"I Study Design

Subjects were randomly assigned to receive either 40,000 YU EPREX or placebo

subcutaneously QW. Study drug was administered once a week to maintain hemoglobin.in

- the range of 12 to 14 g/dl for 12 months. The choice of chemotherapy or hormonal therapy

“was left to the discretion of the investigator: Study drug was to be initiated only. when the
hemoglobin was 13 g/d] or lower. The study drug was withheld if the hemoglobin rose
above 14 g/dl. i -Hgb concentrations and retlculocyte counts were monitored weekly for the
first 4 weeks to determme either when study drug administration was to begin or whether a

~ dose adjustment was-necessary. After the first 4 weeks of study drug administration, Hgb -

concentrations and reticulocyte counts were monitored every 3 to 4 weeks for the remamder :

~ - of the double-blind treatment phase. “The maximum dose of epoetm alfa was ot to exceed

60,000 IU once a week

: Ra’ndomjzati on was stratified by metastatic category (bon metastasis-only versus other
- measurable metastatic lesions versus other nonmeasurable metastatic Jesions). -



- Efficaey Endpoints

The primary: efflcacy endpomt for the double-bhnd phase of the study was the 12-month |
survival rate, defined as the proportion of subJects surviving at 12 months after
randomization. : :

'Secondary efflcacy endpomts were change in Hgb concentration from. basehne to individual ~
. study end, Hgb concentration over time, proportion of subjects receiving RBC transfusions

from baseline to study end, standardized, cumulative RBC units transfused from baseline to .
study end, optimal tumor response to first-line chemotherapy, tumor respanse at end of first-
line chemotherapy, tumor response at end of study, time to disease’ progression (TTP), and -

" QOL measured by the Functional Assessment in Cancer Therapy—-—Anerma (FACT-An) and
Cancer Llnear Analogue Scale (CLAS) questlonnarres '

| Sample Size

The planned enrollment was 870 (435/treatment group). A total of 939 subjects (470 0on -
placebo and 469 on epoetin alfa) were enrolled and analyzed in the intent-to-treat (all
randomized) population. The sample size was based on the assumption of 70% survival in
the placebo arm and 80% in the EPREX arm at the end of the 12-month double-blind
 treatment phase. This assumption took into consideration an estimate that 25% of the study
population comprised subjects who had bone only metastases. ‘The primary statistical
‘objective was to detect a minimum absolute 10% improvement (i.e., 80% surv1val) A 100% -
follow-up was anticipated with respect to 12-month survival status. Based on these
‘assumptions and a 2-sided significant levél of 0.03, a planned total of 870 subjects (435/arm)
yielded greater than. 90% power for testin g the null hypothesrs of an equal 12- month survival
rate between the two treatment arms. :

| Statlstlcal Methods

‘ Analys1s of the primary efﬁcacy endpoint was performed for the 1ntent-to treat and efficacy
populations. Kaplan-Meier estimates were presented by treatment group and the estimated
- hazard ratio, with its 95% confidence interval were presented. Treatment comparisons were
via the stratified (by metastatic disease category) logrank test. ‘Two.exploratory analyses
were- performed using stratified Cox PH regression models. The first model included
treatment and proghostic factors thought likely to demonstrate significant heterogeneity. in
subject survival. The second Cox. model included all of the factors from the first model plus
- all 2-way interactions. Survival results and subgroup analyses were also summarized for
subject who died within 4 months of randomization. - Hgb concentrations over time were
analyzed longitudinally using linear mixed effects models and treatment comparisons were
made with respect to the rate of change in Hgb from baseline to the last on- study value was
via an ANOVA model that included terms of treatment and metastatic disease category. In ,
addition, the proportion of Hgb levels maintained between 12 and 14 g/dl was analyzed viaa
logistic regression model for correlated variables. Hgb levels over time were summarized as
a function of basehne anemia status and 12-morith survival status and the change from
baseline to last value was summanzed by baseline anemia status. Proport1on recejvin 8 RBC



transfusions was analyzed viaa logrstlc regressmn model 1nc1ud1ng metastat1c dlsease status
and treatment group as explanatory variables; the éstimated odds ratio and its associated 95%
confidence interval were presented.- Standardized (in 4-week intervals)- cumulative RBC
units transfused from randomization to study completion/withdrawal were analyzed viaa -
Poisson regression model with over-dispersion parameter. Treatment différences in optimal’
tumor response rates to first-line chemotherapy and tumor response rates at double-blind -
phase end were analyzed via a stratified Cochran-Mantel-Haenszel test for ordinal response
In addition, a proportional odds model for ordinal data was used to model optimal tumor "~
-response. data. Kaplan-Meier estimates for TTP were presence by treatment group using the
stratified-logrank test; the estimated hazard ratio and its associated 95% confidence interval
-were estimated using a stratified Cox PH model. An exploratory analysrs of disease-free
survival (DFS) was carried out using a similar approach. Quality of lif¢ data were analyzed .
using longitudinal fethods. A mixed effects growth ctirve mode]- analysrs was.used to.
estimate the area under the QOL curve from randomization to Month12. Sensitivity

" analyses were carried out based on different assumptions concerning missing data. The
:association between change in Hgb concentration and QOL. was exannned via correlatlon
techniques, which also controlled for multiple compansons

I_II. ' Study Results-

A total of 939 subJects (470 on placebo- and 469.on EPRE)Q were enrolled and analyzed in
the intent-to-treat (all randomized) population. .

The study was initiated in June 2000 and the last sub]ect was enrolled in June 2001 In

* January 2002, an Independent Data Momtonng Committee was established at the request of
the Ethics Committees of Gennany and the United Kingdom. In April 2002, the IDMC
reviewed the available data from 938 subjects, The Committee expressed concern over an

.unexpected excess mortality observed in the EPREX -treated arm. At the time of this 1nter1m
analysis, there wete 179 deaths; 101 in the EPREX- freated arm and 78 in the placebo arm.

 On April 24, 2002, the IDMC asked Johnson & Johnson to discontinue administration of the

- study drug to all participating subjects. J&J also commissioned an outside consulting firm to

o conduct a medical chart review, in which the primary documents were reviewed in a blinded

manner in an attempt. to “collect additional information concerning. factors of prognostic |
“significance for breast cancer @nd potentially fatal medical conditions”. This latter review .
was conducted in August 2002. The results in the tables below contain data from the o
. .“Clinical Trial Database” which was. dérived from the Case Report Forms (CRFs) submitted
. bythe investigators at each site; and the “Meédical Chart Revrew Database” that was based on
- ‘achart rev1ew by an outsrde consultmg firm. :
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Materials Reviéwetl' |

Clinical Expert Report on ]NT 76, submitted by J ohnson &1J ohnson Pharmaceuﬁcal
Research and Development Apnl 23, 2003 '

'

VI

" Study EPO- INT-76, Inteni-to-treat Population

Summary of Key Fmdlngs |

The results of the unplanned 1nter1m analysis of this s_tudv are as follows:

The Kaplan-Meier estimates for. 12- month survival in the intent-to- treat populatlon was
shorter in the EPREX arm (70%) compared with the placebo arm (76%) ‘This difference

was statlstlcally significant (p= 0 0117, relative nsk—l 359)

At 4 months after randomlzatlon there was ev1dence of 1ncreased early mortahty in

patients randomized to, EPREX; among 57 subjects who died within the first 4 months

4] (72%) were in the EPREX arm and 16 (28%) were in the placebo arm.

' Twrce as many pat1ents in EPREX arm expenenced dlsease progress1on as in the placebo

arm: 28 (6%) versus 13 (3%)

" There was also an- mcreased 1nc1dence to thrombotlc vascular and cardlovascular adverse -

events 2.3%in the EPREX arm versus 0.4% in the placebo arm.

' The overall re8ponse fate (complete and partlal responses) was 46% in the placebo arm

and 45% in the EPREX arm.

Patients in'the EPREX arm recelved study drug for an average of 30. 4 weeks versus 36. 9'
weeks for the placebo arms. : ’

- In the EPREX arm, 59% of hemoglobin deterrmnatlons were w1th1n the target range (12—'
" 14 g/dl). Inthe placebo arm, this value was 45%: V.of note the medlan basehne
: hemoglobln was 12.8 g/dl 1 in both arms.

Detailed Study. Results -

"~ A. Demographics and Baseline_ 'Cha»raeteristic_'s

- | Characteristic - . | Placebo (N=470) Epoetin alfa .| Total (N=939)
| : - | (N=469) e
| Age (years) o I
AN 1470 - ¢ 1469 . 939 -
| Mean (SD) 55.1(10.49) - = {558 (1113) . | 55.5 (10.81)-
‘Median _ 550 560 56.0
| Range 30.0-84.0 | 24.0-83.0 24.0-84.0




Age Categbriés '-

(years) . i B N IS
<3 10 2) 4@ 1243
36-45. .| 65 (14) 66 (14) | 131 (14)
46-55 | 149 (32) - | 133 (28) | 282 (30)
. 56-65 1156 (33) ~ -1 145.(31) 301 (32) -
66-75 75 (16) - |86 (18) 1161 (17) -
>76 153 . | 25 (5) 40 (4) _
| Age at initial
diagnosis (years) . -
N ’ - 470 1469 939 -
| Mean (SD) - 51.0(10.78) . . [52.1(11.00) | 51.6 (10.90)
Median 1510 520 510
Range 23.0-80.0 23.0-83.0 23.0-83.0 .
Age at initial -
diagnosis
 categorfés(yéars) | . . .. N : :
<35 133 28 (6) 61 (7) .
136-45° | 118 (25) 1 108 (23). 226 (24)
| 46-55 -1 165 (35) 157-(33) 32234
56-65 108 (23) 119 (25) 1227 249
1 66-75 14209 | 51-(11) . . 193(10)
12176 4@ 6(1) - - 110 ()
Race,no. (%) - |° - o 1 D | n
| White . 465 (99%) | 459 (98%) 924 (98%)
Black 0 4() 4(<1)
| Asian. 3 3@d) 5()
{ Other - 2(<1) 13Q@) 5@1)
.| Body Mass Index
Ggm2) | |
Mean (SD) | 27.0 (4.90) - - 127.0(5.08) | 27.0 (4.99)
| Median © 26.4 - 126.6 ' 1265
Range - 17.1-46.9 -115.8-49.5 15.8-49.5
Body Mass Index " -
-categories (kg/m2) | =
<185 - IEI 11(2) . .20 2)
18.5-24.9 - 169 (36) 1176 (38) 345 (37)
124.9-29.9 1168(336) - 1160 (34) 328 (35)
12300 C1123(26)

244 (26) -

121 (26)




: Clinical R'eviewer’s Coml'nent'

.The two arms were well- balanced with regard to age dlstnbunon age at 1n1t1al d1agnos1s
: race and body mass index. : : _

Baselme Laboratory Values

Epeetin alfa

Clinical Reviewei"sComment'

Hematology . : Placebo (N-470) Total (N 939)
: - -1 (N=469)

Hemoglobin ('g/dl) B - , v L
Mean (SD) = |[125 (1 69) 12.5(1.82) 12.5 (1.76)
Median 12.8 - 12.8 1128 - -
'Range : 1 5.5-18.9 4.9-17.0 14.9-189

: Hematocrit(%) R - S

| Mean(SD) 38.3(4.54) 38.0 (4.88) . -138.2@.71)

| Median 38.6 38.0 ' 1383 -
Range 22.8-57.0 21.6-51.0 .21.6-57.0

~ The two-arms were well-balanced with regard to baseline hemoglobm values. The baselme
values for whlte ‘blood count, and platelet count (not shown) also showed no differences.

Baseline Tumor-Related Characteristics (Intent-to treat Population)

Characteristic Placebo (N=470) Epoetxn alfa | Total (N—939)
' o : - . | (N=469)

Time since initial :

diagnosis (months) | =~ . - - : _

Mean (SD) . [49.1(53.33) - |44.1 (46.11) 46.6 (49.89)

{ Median - 351 - 1324 339 .
Range - . 1 0.0-377.7 0.0-376.1 - 1 0.0-377.7
Time since

[ metastatic .

“diagnosis (months) - . i R
Mean (SD) 6.3 (14.33) .1 6.6 (16.48) 6,4 (15.43)

| Median. 109 _ 0.9 ' 109

: Range 10.0-1134 - - 0.0-123.5 0.0-123.5
Dlsease free
- interval (months) : : o

" | Mean 42.8 (49.62) - '37.6 (41.31) - 140.2(45.71) .
Median 295 272 1280
Range 0.0-362.8 10.0-336.4° '10.0-362.8




Stage at initial

- | diagnosis, no. (%)

| 68 (14)

5903

1274y

Tor2

1

1 122347) 205 (44) | 428 (46) . .
111 95 (20) 105 (22) 1200 (21)
TV 81 (17) -1 96 (20) | 177 (19)

.| Type of metastasis,

! nb_-. (%) : - .
Only bone 73(16) . [ 66 (14) .. 1139(15)
Other 397(84) - 140386) . . 1800 (85)
Estrogen receptor | -
result, no. (%) o _ =

- | Negative | 131 (28) 126 27) 257 (27)
 Positive 1232 (49) 226 (48) 1458 (49)
Not determined - 107 (23) 117 25) 224 (24);

| Postmenopausal,
no. (%) =~ : s N
No o 110 (23) "109 (23) 1219 (23)
Yes _ 359 (76) 360 (77) 719 (77) -
Missing 11(1) - 0 B 1(<1)

- |"Ascites, no. (%) T _ ' - ' _
“INo =~ . 453 (96%) 458 (98) 911-(97)
Yes : 174 . 9(12) - 126 (3)

Pleural effusion,

- | no. (%) ' . . . :
No - 396 (84) 1389 (83) . 785 (84)
Yes 74 (16) - 78 A7) 1152 (16)
ECOG
Performance -
status, no. (%) - . . o
0 - 222 (47) 198 (42) 420 (45)
1 199 (42) 216 (46) 415@44) .
2 - 49 (10) C155(12) 104 (11)

- 248 (53)- - 127158)

519-(55) _' o




: Clinical ReVieWer’s Cominent:.

The two arms. were well-balanced with respect to time since metastatlc d1agnos1s dlsease- '
free survival, stage at initial diagnosis, estrogen receptor status, menopausal status

distribution of metastatic dlsease and performance status.

" 'B. Prestudy Chemotherapy |

T Placebo (N=470)

Epoetin alfa

"Characterize | Total -
o (N=469) -
| Adjuvant o
chéniotherapy, no.
(%) ' - L o
No - | 237 (50%) 240 (51%) 1477651 -
Yes - 1233(50%) 1229 (49%) 462 (49)
Pre-study’
radiation therapy,
no. (%) : ’ » _
No 174 (37) 194.(41) . 136839 .
Yes . ~1:296 (63) 275 (59) - | 571(61)
: AdJuvant settmg' | 256 (54) 238 (51) | 494 (53) -
‘Metastatic - 1105@2) - 81(17) 1186 (20)
| setting - ' . u
Adjuvant chemo
and radiation -
therapy, no. (%) . : - »
‘No 300 (64) - 1312 (67) 612 (65)
Yes 170 (36) { 157°(33) 327 (35)
Pre-study
hormonal therapy,
no. (%) - : q.
No 11203 (43) 1182 (39) 138541 -
Yes | 267 (57) '| 287 (61) 1554(59) -
Adjuvant setting | 203 (43) 22147y . 424 (45)
Metastatic 218 (46) 1 219.(47) . 1437 (47)
setting | ' ’ ‘
-Time from end of
adjuvant therapy
| to metastatic _
| diagnosis (months) o ' R
N 319 . . 1322 - 641 ,
| Mean (SD) 19.8 (35.92) | 17.0 (28.00) - 118.4 (32.19)

L0



Median |31 39 . T34

. |Range = 0.0-285.1 10.02064 ] 0:0-285.1

| Category of time -

|| from end adjuvarit

‘| therapy to

| metastasis _
diagnosis, no. (%) L B : N
=0 (StageIV | 132(28) 118 25) . - 1250 27)
diagnosis date) : I : S o
>0,<12months |70 (15) 184 (18) L1154 (16) -
>12menths . . [117(25) .~ [120(26) - 1237(25)

{Missing =~ 151¢32). 147 (31) - . 1298 (32)

~ Clinical Reviewer’s Comment:

The two arms were well balanced with respect to the percentages who received adjuvant
chemotherapy, radiation therapy, hormonal therapy, and in the time 1nterva1s between the end
of adJuvant therapy to the diagnosis of metastatic disease. ' :

First-Line Chemotherapy :

.The most frequently used chemotherapeuhc reglmene were S-FU/doxorublelh
(Adriamycin)/cyclophosphamide (FAC): used in 22% placebo subjects and 24% of epoetm
alfa subJects CMF (13% and 12% respectlvely) and taxane (9% and 10%, respectlvely)

Allother ﬁrst—hne chemotherapeuuc reglmens were used in fewer than 10% of subjects in
either treatment group :

Clm-lcal Revnewer s CommentS'

. The: distribution of first-line. chemotherapy reglmens used in the study was s1m11ar between -
the two groups .

B - C Interlm Analysns of Prlmary Efflcacy Endpomt

- 12 Month Surv1va1

: Int'ent—'to—treat ' 1 ,. N=470 T ~ N=469 -. T : |
‘Survived” | 355(76%) |  321(70%) |- A
.".EfﬁCaC.Yc _ N=_456 ' . I ,. N=448 v

1L



T Died® | 10023%) | 137(29%) | 135(L.051.74)
Survived” - 347 (17%) , sa311'(71%) _- . 0.0189
Based on Cox’s model stratified by metastatic category S

® Percentage of S\lbjCCtS who survived or dlcd within 12 (+ 2- week wmdow) of randomlzatlon are based on Kaplan -Meier
estimates.

Efﬁcacy population compnsed only of subject who re recelve study drug

Kaplan-Meler Curves of Survnval (August 2003”)

o
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Statistical Reviewer’s Comments:

Kaplan-Meier probability estimates of the 12 month survival rate for the intent-to-treat -

population were lower in the EPREX group (70%) cornpared to the placebo group (76%),

and this treatment group difference was statistically significant (p=0.0117; relative

. 1isk=1.359)..The primary cause of death in both treatment groups was disease pro gression,

. accounting for 88% of all deaths within 12 months of randormzatmn After analyses

adjusting for a large number of prognostic factors (i.e., 26), the EPREX group still had a

. significantly inferior survival (p 0.0182). In subgroup analysis, no single factor was
identified as capable of- accountmg for this treatment group difference in the. 12 rnonths

survival rate: o : o - :

Cliniea_l Reéviewer’s Comments: -
 In the intent-to- treat pepu]atio'n' the survival was Jower in the epoetin alfa arm (70%) than ih
the placebo arm (76%), based on Kaplan—Meler estimates. The analysis based on the’ logrank

test stratified by metastatic category demonstrated: that the difference between the treatment _ |
groups was statlsucally sxgmﬁcant (p=0 01 17)
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“The data _cbﬁbe_r_ni_ng the-cause of death at 12 'months in the Cliflical Trial Databass is below: -

L - | Placebo (N=470) EPREX (N—469) Total (N=939)
No. (%) dicd during | 115 24) | 148(32) | 263 (28)
12 months L e , : _
Cause of death
“during 12 months,
no. (%) ' o R
Chemotherapy - | 1.(1) 1 8(5) 9(3)
toxicity 0 - ' :
Disease progression | 105 (91) : 126 (85) = . 231 (88%)
| Missing 0o . o2 2()..
[ Other - 165) le@y - 12 (5)
Thrombotic vascular { 3 (3) 64) ' 9 (3)
event' ] ' : : o -

' Number of subJects who dled at Four Mos/Number of Subjects Who Dled at 12 Mos

- (Clinical Trlal Database) ,
L o : Placebo L - | EPREX
{TVE . - . 1 13(33%) ' - |56 (83%)
Progressive discase 13/91 (14%) - S 28/126 (22%) -

Clinical Reviewer’s _Commelit: _

The incidence of causes of death at 12 months was similar between the two arms. The - -

" incidence of death from disease progress)mn (as d proportion of all deaths) was 91% in the
placebo arm and 85% in the EPREX arm. The incidence of death from thrombotic vascular

_events (as a propomon of all deaths) was 3% in the placebo arm and 4% in the EPREX arm..

Of all subjects who died (at 12 months) a higher proportion of subjects dxed from both TVE
- and progresswe dlsease at 4 months in the EPREX arm than in.the placebo arm.

- This data strongly suggests that the r1sk of death from TVE and progresswe disease was
increased at 4 months in the EPREX arm. ' :
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Increased Early Mortahty at Four Months

Causes of Death Among Sub jects Who Dled Within the Flrst 4 Months After
Randomlzatlon (Study EPO-INT-76: Intent-to- treat Populatlon)
Data Source: Clinical Trial Database”

Placebo | EPREX.
(N=470) = | .(N-469)
No (%) dled within 4 ' : _
months 16(3) . Mo
No. (%) alive at 4 mon-ths . 45497 . 428 (91)
Cause of death within-4 : o .
months, no. (%) o
Chemotherapy toxicity 1O 0 . 3
. Disease progression -~ - |  13(3) - 28(6)
Missing : ‘ 0 | 1o
~ Thrombotic vascular event 10 - 5Q).
Other - 1(0) 4 (1)

~ (“Other” caused include: fatty embolism,. 1sche1mc colonic perforatlon pulmonary edema,
and unknown J)

Causes of Death in Subjects Dylng Durmg the 4 Months After Randomization
, Data Source: Medical Chart Review Database -

Placebo (N=468), ' Epoetin alfa (N=469)
. N % - . N %
Disease- - | . . 10 - 2% ‘ 210 T 4%
| progression L _ e : L
‘Adverse event 1 ] <1% . | 10 - 2%
| Other v 5 1% 0 | 2%
| Total 16 . . 3% - | - .41 9%

‘Statistical Reviewer_’s .Cormnents_: B

‘Kaplan-Meier survival estimates indicated that the treatment difference was already evident

~at Month 4, and, at later time points, the survival curves for the'two treatment groups were
-parallel. Of 57 subjects who died within the first 4 moriths, 16 were in the placebo group, :
and 41 were in the EPREX group. The Sponsor states that among subjects who died within 4
months of randomization, those assigned to the EPREX group tended to be older and sicker .

- at study entry than those assigned to the placebo group. This was reflected in greater visceral

- involvemient at study entry, a higher percentage of subjects who anemic at baseline (Hgb léss .
“than or equal to 10.5 g/dl), and fewer 'subjects whose tumors were estrogen receptor positive
 in the early death EPREX group cornpared-to the placebo group. In the first 4 months after -

! Cause of death was unk_nown. Subject died suddenly on Study Day 36.
"20ther causes include: fatty embolism, ischemic colon perforation,'pulmonary edema, unk_noWn.
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randommatlon the incidence of fatal thrombotlc/vascular events was hlgher in the EPREX

group G of 469, or 1%) than i in the placebo group (1 of 470, or 0%).-

Whlle a subgroup analysis of deaths W1th1n 4 months after showed 2 i gmflcant difference

\

between treatment groups for a number of demographic and prognostic factors, none of these '

factors was able to account for most of the obsetved treatment group difference in 4 month

mortality.

Ciinical Reviewer’s Co'mment'

- . 'The analysis of the Clinical Trial Database (complled from the CRFs submitted by the -

investigators) demonstrated that, at 4 months 9% of the subjects-in the EPREX arm had died,

- compared with 3% in the placebe arm. When the causes of death at four months were -
tabulated, the risk of disease progression was more than twice as high in the EPREX arm

(6% versus 3%). In addrtlon there were 5 subJects who died of a thrombotic vascular event.

: Compared to the Chmcal Ttial Database the Medical Chart Rev1ew Database, (complled by

an outside consultant, from patient charts) found a slightly decreased incidence of disease -
progression in the both-arins, but there was still a higher incidence in the EPREX arm (4%
~ versus 2%). It is not clear on what basis the consultarit assigned causation for “adverse
event” and “other”, however, as seen below, he found a higher number of deaths from
thrombotlc/cardlovascular events 1n the EPREX armn at 4 months compared to that'in the

Clinical Tna] Database.

Cardlovascular/’I‘hrombotlc/V ascular Deaths

(Study EPO-INT-76: All Randomized Subjects)

Data Source Medlcal Chart Review Database

_ Pl_acebo

“EPREX

(n=468) | (n=469)
v ' ' N@®) | N
Cardiovasculat/TVE death in the first 4 months B o |
’| after study randomization 2_ (04%) 1 (23%) -
Cardiovascular/TVE death more than 4 months e . 1
after study randormzed 7 (vl'S%)_ _ 3 (9'6-%)
Total -9 (1.9%) | 14 (3 .'O%)

Further charaetenzatlon of the card1ovascular/thrombotrc/vascular deaths at 4 months in the '

Med1ca1 Chart Rev1ew
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CardlovaS(:ular/'I‘hromboflc/V ascular Deaths in SubJects Dylng During the 4 Months

- After Randomization (All Randomized Subjects)
Data Source: Medical Chart Review Database

: Sui)"ject_ -

Last .

_ TVE on- | Type of Cause | Description - Baseline
| number |study . | TVE ‘of death ' B Hgb -value of
: . ' value Hgb
: before
. | TVE
Placebo : o . o
3011 Confirmed | Pulmonary | Death; - 'Pulmonary 112 116
{. . |embolism |[other embolism . _ |
13624 . | Confirmed [-Myocardial | Death, | Acute myocardial.  {13.1 .~ | 12.80
: ' © |ischemia | other infarction/respiratory | . '
‘ ' failure-
1124 Suspected | Myocardial | Fatal Sudden death 12.5° 12.5 -
ischemia | adverse ' : :
5 | event . - - :
2026 Suspected | Pulmonary | Fatal | Pulmonary 14.0 14.5
' " | embolism | adverse |embolism, S
v event cardiovascular : o
3003 No' Not - |[Death, |Sudden death 129 120

S .| applicable | other | '

13065 'Suspected‘ Unknown | Fatal Probable card1ac 590 - 590
' adverse | arrest due to severe

. A : event | anemia - ' . T
13103 | Confirmed | Myocardial | Fatal = | Coronary artery 13.3 103
' '  ischemia | adverse | disease/angina '

o Jevent | pectoris/cardiac - '

: . .| failute ' ] N
3192 Confirmed | Pulmonary | Fatal | Pulmonary - 13.2 13.5
L ‘ - | embolism | adverse | embolism ' -
_ | {7 7 levemt | .. A R
3207 | No Not  |Death, |Leftventricular -~ }12.0- |12.0
o ' applicable | other. failure, pulmonary _ -

o edema, neutropenic |
_ _ - » | sepsis ' : :
3325 | Suspected |Pulmonary- | fat Pulmonary 132 12,8 -
' ' | embolism. | adverse - [ embolism . . R
- o devents | L '
3385 Suspected | Pulmonary | Death, | Pulmonary 13.0 . | 1.6

- " | embolism | other -embolism, catheter '

' : Y related sepsis. ~

13442 Suspected | Pulmonary | Fatal | Probable pulmonary | 15.9 129
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§ ernbolism» adverse | embolism, cardiac
o evert arrest, DIC

'_3563.7 _N'olj Not | Death, | Sudden death - 115 | 153
.| applicable | other |

TThree subjects who were not reported in the CRF as having a TVE whilst on study were consndered :
“retrospectively to have died with suspicion of a cardiovascular cause due to a reported cause of death of either -
_ cardiac/sudden death :

o Clmlcal Reviewer’s Comment:

The outside consultant rev1ew1ng the charts found 11 cases of death due to TVE in the

- EPREX arm at 4 months, as opposed to 5 cases of death due to TVE in the Clinical Trial
Database. This gave an incidence of death from card1ovascular/thrombotlc/vascular events -

- during the first 4 months of 2.3% in the EPREX arm versus 0.4% in the placebo arm. The -

-causes of death inthe EPREX arm were pulmonary embohsm (6) sudden death (3) and
cardlac failure (2)

The isk of cardlovascular/thrombotlc/vascular death after 4 months was slightly hlgher in
the placebo group (placebo 1.5% versus EPREX 0.6%). The total (12 month) incidence of
card1ovascular/thrombotlc/vascular death was 3. 0% in the EPREX arm versus 1 9% i in the
v placebo arm.

“Thus the h1ghest risk of death occurred in the first 4 months. There is 1nsuff101ent data as to
whether the risk of death from cardmvascu]ar/thrombohc vascular causes was due to the

absolute value of the Hgb at the time of the fatal events

Optimal Tumor -Response to ;Flrst-Lme Chemotherapy |

Tumor responses . - Placebo (N=470) | Epoetin alfa (N=469)
Comiplete response | .- 45(10) o 55(12)
Partial Tesponse ' : 170 (36) = - . 154(33) |

__No response (stable) 156 (33) - 149(32).
~ Progressive disease oAy - | . 87(19)

' New lesions 1 - .
 No - - o 19@3%) 2509
Yes - | 56(67) 1 .. 43(49)
~ “Not specified - | N _ 19 (22)

Unknown ' 153 - 2405
pvalue . . . . 709303

Time to Disease Progressibn

For the intent-to-treat populatlon time to disease progression was comparable for the 2
treatment groups (p=0.7059). Based on Kaplan-Meier estimates, 43% of subjects in the

~ placebo group and 41% of those in the EPREX group had evidence of disease progresslon by -
‘Month 12. - _ ‘
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: Statistical Reviewer-’s CommentS' '

Although most of deaths within-12 months after randonnzat}on were due to dlsease
progression, the difference in 12 months survival rate was not related to differences in '
disease progression between treatment and placebo group. Kaplan-Meier estimates of time’

. to disease progression (TTP) and disease-free surv1va1 (DFES) for the intent-to-treat
population did not differ between the two treatmerit groups (p=0.7059 and p-O 9843,
respectively). ‘The. optimal tumor response rate to first-line chemotherapy was similar in the"
two treatment groups (214/470 (45.7%) versus 209/469 (44. 6%), p=0.9303). Results of the
proportional odds model further confirmed that the optimal tumor response profile was

- comparable for the two groups after controlling for the other main effects (0dds ratio of -
0.995; p=09676, intent-to-treat population). Tumor response at the end of first-line

chemotherapy and tumor response at the end of study far the mtent-to-treat group were also
similar i in both treatment arms.

' Clmlcal Revnewer S Comment'

"The’ proportxon of subjects achiéving CR + PR was 46% in the placebo and 45% inthe -
EPREX arm. Overall, progressive disease was seen in 18% of the placebo and 19% of the
EPREX arm. As mentioned in Item 6, even though the overall risk of dying of progressive
disease was similar at 12 months, subjects in the EPREX arm had a greater risk of

: succumbmg to progresswe d1sease at4 months than subjects in the placebo arm.

D. Extent of' Exposure to Study Drug

. SponSOr_ states:

“Subjects in the EPREX group received study drug for an-average of 30.4 weeks, and
received an average of 21.4 doses per-subject. .Subjects in the placebo group received study

drug for an average of 36.9 weeks and received an | average of 35.2 doses per subject.”

Cllmcal Rev1ewer s Comment

This result is to be expected since placebo will not have an effect on the- Hgb and thus

: subjects who do not reach the target Hgb will continue to be dosed. SubJects who received
EPREX will be more likely to attain the target Hgb and the dose was to be withheld for a

Hgb level > 14 g/dl :

E. Attamment of Target Hem-ogl'obin' and Transfus-i'on_Requirements
.Sponsor states '
“The mean baseline Hgb was 12 5 g/dl for both arms. Durmg the flrst 4 weeks, mean Hgb

 levels-declined similarly in both treatment groups. In the placebo group, mean Hgb levels
contmued to’ declme through Week 20, after whlch time the deg1ee of anemia 1mproved In

18



comparison, mean Hgb levels in the-epoetin alfa [EPREX] grotip were increased after Week
4 and remained at or —eleVated above the baseline level for the remainder of the study.” 3

“Maintenance of Hgb between target levels of 12 and 14 g/dl was analyzed for the nurnber of
" weeks on study for subjects in the 2 treatment groups (i.e., for subject weeks). hemoglobin

- was maintained within the tange of 12 to 14 g/dl for 6,324 of the 10,787 (59%) subject- -
weeks in the epoetin alfa [EPREX] group compared with 4,896 of the 16,861 (45%) subJect-
- weeks in the placebo group; this difference was statistically significant (p-< 0. 00001) ”

“Desplte a low expected need for transfusions in th1s SUbJCCt populatlon the proportion of
~ “subjects transfused from baseline to the end of the double-blind phase was lower in the
epoetin alfa. group (10%) than in the placebo group (14%) and that difference between the
treatment groups almost reached statistical significance (p=0 0595).”

: 'Statlstlcal 'Rev-lewer S .Commen-ts'

The Sponsor states that the lower 12 months surv1va1 rate in the EPREX group was not the -
result of excessively elevated Hgb levels. Mean Hgb levels were unchanged at the end of the
double-blind phase relative to baseline in the EPREX group (mean change of 0.1 g/dl; a
- mean reduction of 0.5 g/dl. was seen in the placebo group [treatment comparison, p-0002,
- intent-to-treat]). Hgb levels in the EPREX were bétter maintained in the range of 12 to 14

~ g/dl compared to the placebo group, with 59% of all on-study Hgb measurements within
target range in the EPREX group compared to 45% in the placebo grouip (p < 0.0001 for
intent-to-treat). Overall, subjects who died within 12 months after randomization tended to
have lower Hgb levels throughout the study and this was true in both treatment groups.
There was a trend toward a statlstlcally significant decrease in the proportion of subjects
transfused in the EPREX group compared to placebo (10% versus 14% respectivelf,
' p—O 0595, intent-to-treat). No treatment difference was seen, however, in the mean
cumulative number of RBC units transfused for the overall intent-to-treat populatlon or the
' subset of sub]ects who were transfused.

VIL Analys1s of Study Results of Pr1nc1pal Investlgator

The results of this study have not béen pubhshed However, Dr. Leyland—J ones, the prmc1pal
_investigator of the study, did pubhsh an article describing the results in Lancet Oncology
He criticized the design and conduct of the study: “the study was not de51gned to
'prospectlvely collect data on many potentlal prognostic survival factors that mi ight have
affected the study outcome.” “The study design-sufféred from a lack of standard assessment
-and documentation of important prognostic factors for survival including: definition of
disease site; initial prognosis and specific assessment of tumor response at predefined.
intervals; and type duration and dose of chemotherapy”. He stated “it is not currently -
possible to account for the observed difference in survival by referral to differences in =
" prognostic indicators between treatment groups or to rule out the pos51b1hty of an adverse
treatment: effect”"I ' -
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However, he concluded, “the study findings do not support the use of erythroponetm asan -
adjunet to ﬁrst—lme chemotherapy for patients with metastatic breast cancer who have normal
hemoglobm concentratlons

yual. Analysxs by FDA and Recommended Actlons :

The EPO-INT-76 trial is the largest clinical trial conducted to date in Wthh thie subjects -

receiving chemotherapy for a single tumor type were prospectively randomized to receive

recombinant erythropoietin to a either a specific- target Hgb or placebo. The hypothesis
driving this trial was that survival would be enhanced iri the arm that received erythropoietin

directed to a specific target Hgb range. The results demonstrated the opposite—survival at

~ 12 months; the primary efficacy endpoint, was significantly lower in the arm that received
. EPREX (76% for the placebo versus 70% for the EPREX arm.). In addition, in the EPREX
arm, there was an unexpected increase in mortality at 4 months after randomization, which
'was found to be due largely to a greater risk of disease progression. There was also, at the 4
- ‘months timepoint, an mcreased mortahty due to thrombotic/vascular events in the group that
received EPREX _ : -

Analys1s of the demographlc data, baseline tumor charactenstlcs baseline laboratory studies,
and previously. therapy demonstrated that all important known variables that may have been
-expected to predict a poor outcome were equally distributed between the two arms. The -
types of chemotherapy reg1men that were administered during the study were also equally
balanced. - There was no difference in the percentages of complete or partial response
between the two groups. The percentages of subjects who expenenced disease progression at
.12 months were also not statlstlcally significant. .

The only other prospectlve chmca} trial in which subjects with a single type of mahgnancy
~ were randomized to receive recombinant erythropoietin to a pre—spe01ﬁcd target Hgb was that
of Henke, et al'!. In this trial, subjects with squamous cell carcinoma of the head.and neck,
who were about to receive post-operative or primary definitive radiation treatment, were
' assigned to receive either epoetin beta or placebo. The group that received epoetin beta was.
dosed to a target Hgb of < 14.0 g/dl. = Three hundred and fifty one subjects were enrolled.
The primary endpoint was locoregtonal progressmn-free survival, defined as the time to
locoregional tumor progression or death, whichever came first. The results demonstrated a
poorer. locoreglonal progression-free survival for the group randomized to receive epoetin
. beta. The stage-adjusted and stratum-adjusted relative risk for locoregional progression-free
-survival was 1.62 for epoetin beta (95% confiderice iriterval 1.22-2.14, p=0.0008). The -
-corresponding Kaplan-Meier estimate shiowed a median locoregional progression-free
survival of 745 days for placebo versus 406 days for epoetin beta (p-O 04)

In addlt.ton three oncology studies sponsored by Johnson & J ohnson that were des1gned to

~ achieve target Hgb levels at normal or greater than normal levels were haited in September

2003 because of an excessive incidence of thrombotic vascular events in the arms rece1v1n g

.- recombmant erythrop01et1n



' The implications of the results of these trials, that the admmlstratlon of recombinant
erythropoietin to subjects with malignancies could potentially lead to stimulation of tumor

growth and an increased risk of thrombotlc/cardwvascular events, led to the following
~ actions by FDA :

: IX Oncology Drugs Advnsory Committee on May 4, 2004
FDA proposed that future tnals be conducted that are des1gned to prospectlvely examine the

impact of recombinant erythropoietin on survival, tumor progression, and on the incidence of
thrombotic/vascular events. FDA proposed that these trials 1ncorporate the followmg key

- elements:
. Homogenous primary fumor.
e« Homogenous chemotherapy and/or radiation reglmens
~e Randomized, placebo-controlled.
L]

Data collection that will allow the systematic acqmsmon of mformatlon of tumor
response, time to progression, and survival.
e Target hemoglobin valués of no greater than 12.0 g/dl, w1th prespec1f1ed rules for dose
" adjustment.
o Prespecified deflmtlons for cardlovascular and thrombovascular events.
" e AData Safety Monitoring Board-with a charter that states criteria for haltmg the study in
»the event of a prespecified number of cardiovascular or thrombotic adverse events occurs.
¢ Collection of data regarding the erythropoietin receptor status of primary tumor sites.

o - Studies on tumor populations with high, low, and 1nterrned1ate quantltles of
-erythrop01etm receptors. »

The Commlttee agreed that further studies to investigate survival and thrombotlc/vascular
events were warranted, and concurred with the incorporation of the above elements in such

" studies, with the exception of the last two bullets, i.e. the collection of data regarding

erythropoietin receptor status, and studies of tumor populatlons with differing quantities of-
erythropoietin receptors. The Committee also was of the opinion that such studies, ut111zmg
. placebo controls would be fea31ble and ethical if conducted in the Umted States

X.  Revised Product Informatron

' FDA requested and apprOVed revised labehng to 1ncorporate the results of the BEST and the .
Henke studies for all recombinant erythropoietin products that are currently licensed in the
United States. This new language is in WARNINGS: Thrombotic Events and Increased
Mortahty and PRECAUTIONS Growth Factor Potent1al

XL Dear ‘Health Care Provrder Letter

FDA requested that the Sponsors (Amgen and J &JPRD) that market recombmant o
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STATISTICAL REVIEW ISSUES / SUMMARY: The sponsor’s major efficacy
analyses were descriptive for Study #N93-004, the pivotal trial addressing the post-
marketing commitment for possible tumor proliferation. These were investigated and
descriptive statistical findings confirmed for this pivotal study. Also bearing on the issue
of possible tumor proliferation with this product is Study #INT-76/EPO-CA-489, which
utilized Eprex, a similar product. These two studies are the subject of this review.

The following summarizes the main statistical review findings for Study #N93-004: (1)
The sponsor’s claim of a non-negative impact on tumor proliferation is based on a 95%
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CI for the difference in objective tumor respbnse rates between Procrit and Placebo

groups at the end of three chemotherapy cycles. This reviewer confirmed the caleulation
via both unadjusted and adjusted (by extent of disease) analyses. The pre-specified lower
confidence limit was not breached. (2) The sponsor’s claim of no difference between
study agent and placebo arms in terms of changes in white blood count is based on a

_ purely descriptive analysis of each group by chemotherapy treatment cycle. This analysis

was confirmed. (3) The claim of chemotherapy dose intensity comparability, in terms of
numbers of cycles and doses of etoposide and cisplatin administered, was confirmed. (4)

- The sponsor’s survival findings were confirmed and this reviewer’s stratified survival

analysis (by stage of disease) was consistent with other findings.

The following summarizes the main statistical review ﬁndings for Study #INT-76/EPO-

CA-489: (1) The sponsor’s major efficacy analyses for survival, time to disease

progression (TTP), and disease-free survival (DFS) were confirmed. (2) Also confirmed
were the sponsor’s exploratory analyses looking into why there were significantly more
early deaths (within 4 months of randomization) in the epoetin alfa treatment group; these -
were consistent with the sponsor’s explanation that these study drug arm patients
appeared to have more extensive disease at study entry. (3) The sponsor provided the
requested comprehensive survival analysis, which censored subjects at the time of

: . ) .
‘crossover to new treatment. (4) The sponsor provided the requested treatment X baseline

hemoglobin (Hgb) interaction analysis for the survival endpoint. The interaction between
baseline Hgb and treatment was not significant (p = 0.9856), although the relative risk of

the interaction term, 0.838, implied an upward trend in the relative risk between treatment
groups among those subjects with higher baseline Hgb levels.

BACKGROUND:

Study #N93-004: This study, entitled “The Effect of r-HuEPO in Patients with Small

- Cell Lung Cancer (SCLC): A Randomized, Double-Blind, Placebo-Controlled Trial,”

was undertaken as a Phase IV commitment for the approval of epoetin alfa for treating
the anemia of cancer patients on chemotherapy in April 1993. The initiation date for this
study was July 15, 1993. The study was prematurely terminated for poor recruitment on
July 17, 2001. : '

Summary of Study #N93-004: This study was performed as part of a post-approval
commitment to evaluate possible stimulatory effects of epoetin alfa on solid tumor
growth. The primary objective was to determine the effect of epoetin alfa on tumor
response in SCLC subjects receiving chemotherapy with VP-16 (etoposide) and cisplatin.
The secondary objectives were to evaluate the effect of epoetin alfa on survival,
erythroid parameters, and transfusion rate in SCLC subjects.

Design / Methodology: This was a phase IV, randomized, double-blind, parallel group,
placebo-controlled trial conducted at 35 sites in the United States. At the time this study
was initiated, the standard chemotherapy treatment regimen for SCLC was
etoposide/cisplatin. ‘Since that time, the standard of care for SCLC evolved such that it
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" now differs from what was specified in this study’s protocol. As a result, recruitment
~was slow and the study was terminated early, with FDA agreement, after 224 subJ ects
-had been enrolled and completed the double-blind treatment phase.

There was a double-blind treatment phase with up to 12 cycles of chemotherapy followed
by 3 years of double-blind follow-up for assessment of survival. Subjects with newly
diagnosed SCLC were randomly assigned 1:1 to either epoetin alfa 150 IU/kg or placebo,
administered s.c. 3 times per week, until approximately 3 weeks after completing the
final chemotherapy cycle. Etoposide/cisplatin was to be administered every 3 weeks for
at least 3 cycles. Approximately 3 weeks after Cycle 3 and after completion of the final
cycle the extent of measurable and evaluable disease was determined by appropriate

~imaging techniques. Disability ratings via ECOG scoring were assessed at baselme and
at study completion/termination.

Sample Size: The planned accrual was 400 subjects. In fact, 224 subjects were enrolled
and analyzed. :

Efficacy Endpoints: The primary efficacy endpoint was the proportion of subjects in
each treatment group who had a complete (CR) or partial response (PR) to chemotherapy
after the third cycle of chemotherapy. Secondary endpoints included survival,
proportion of subjects with a CR or PR afier the final chemotherapy cycle, changes in
hemoglobin (Hgb) levels over time, RBC transfusion rates on-study, and ECOG
performance scores at baseline and the final visit.

Statistical Methods: Because the study was terminated prematurely for poor
recruitment, analyses of efficacy endpoints consisted of descriptive summaries. The
percent of subjects with an overall tumor response (CR + PR) at the end of Cycle 3 and
after the final chemotherapy cycle, along with a 95% CI, were calculated by treatment
and stage of disease at diagnosis. The observed difference in overall tumor response
rates (epoetin alfa minus placebo) and its 95% CI were calculated. The primary
objective was to show that overall tumor response rate in the epoetin alfa group was not
15% below that in the placebo group after 3 cycles of chemotherapy. Kaplan-Meier
estimates of survival over the entire course of the study and follow- -up were generated as-
a function of treatment and stage of disease at diagnosis. Kaplan-Meier estimates of on-
study transfusion were also generated for each treatment group.

Sponsor’s Efficacy Results for Pivotal Study #N93-004:

Baseline Balance: Patients were well balanced on baseline demographic and medical
characteristics at study entry.

Primary Efficacy Endpoint: Evaluation of the primary efficacy endpoint indicated that

the percentage of subjects exhibiting a CR or PR after 3 cycles of chemotherapy was
- numerically greater in the epoetin alfa treatment group (73%) than in the placebo group
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~(67%). The 95% CI for the difference in rates d1d not contain the pre—spemﬁed limit of —

15%. The following sponsor’s table summarizes these findings:

Sponsor’s Table A Overall Tumor Response Rate for Total Popﬁlation and as a
Fu’l_nction of Disease Stage at Diagnosis (After 3 Cycles of Chemotherapy)

ITT Population "T-  Placebo T Epoetin Alfa

Objective Response (CR + PR) ' 77 ' ' 79
N - B 115 . ' 109 .
Overall Response Rate (95% CI) 67% [58%, 76%] 72% [64%, 81%)]
95% CI for A (Epoetin — Placebo) ' 6% [-6%, 18%] '
Extensive Stage SCLC | '
N - B - 68 N
Qverall Response Rate (95% CI) 60% [49%, 72%] 74% [63%, 84%]"
95% CI for A (Epoetin — Placebo) _ 13% [-2%, 29%]
Limited Stage SCLC ' , -
N 47 ' 37
Overall Response Rate (95% CI) 77% [64%, 89%] 70% [56%, 85%]
95% CI for A (Epoetin — Placebo) -6% [-25%, 13%)]

Objective tumor response rates after all chemotherapy cycles (a secondary endpomt)
were similar for the epoetin alfa (60%) and placebo (56%) treatment groups. The
observed difference is 4% with associated 95% CI of [-9%, 17%)].

Reviewer’s Comment: This reviewer confirmed both the unadjusted and adjusted (i.e.,
stratified by disease stage at diagnosis) primary endpoint analyses. The study met the
pre-specified criterion of not exceeding —15% in the lower 95% confidence limit on the
unadjusted analysis. For descriptive purposes, the p-value for the unadjusted comparison
was p = 0.369 (two-sided) and the Cochran Mantel-Haenszel test p-value was p = 0.330 -

. for the stratified analysis. Similarly, for the secondary endpoint of objective tumor

response rate at the last chemotherapy cycle, the rates were similar for the epoetin alfa,
65/109 (60%), and placebo, 64/115 (56%), treatment groups. The observed A was 4%
with an associated 95% CI of [-9%, 17%)]. This reviewer’s calculated p-value (for
descriptive purposes) was 0.545.

Response duration was not calculated. No data were prov1ded for date of tumor
response.

Time to disease progression (TTP) could not be accurately calculated. In Protocol
#N93-004 subjects were allowed to withdraw early for progressive disease. In these
cases, the date of discontinuation was captured and not the actual date of progressmn
For the 25 subjects who were discontinued from the study for disease progression, the
progression date was on or before the date of discontinuation. :
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Survival Analysis: Thls reviewer confirmed the sponsor s survival analysis, presented in
Sponsor’s Table 17 below: '

Sponsor’s Survival Table 17
ITT Analysis in Months”

PLACEBO

EPOETIN ALFA

- | Estimate 95% CI ‘Estimate 95% CI
Quartile ) Lower | Upper Lower Upper
75% 5.9 3.5 7.7 6.6 4.3 7.6
Median 10.4 83 112.9 10.5 9.2 . 129
25% 23.3 1153 27.3 17.1 . 14.0 20.1

~ "Note: To convert days to months, the sponsor used a divisor of 28 days rather than the
- more usual 30.437 days which takes into account leap year.

A total of 201 out of 224 subJ ects enrolled in this study died at some time during the
study treatment period or during the 3-year follow-up. As can be seen from Sponsor’s -
Table A, a somewhat higher proportion of subjects assigned to the epoetin alfa arm had
extensive stage disease at diagnosis (66%) compared to the placebo arm (59%). Since
stage of disease (limited vs. extensive) was a randomization balancing factor, this
reviewer examined the descriptive stratified Kaplan-Meier analysis provided by the
sponsor. Kaplan-Meier survival plots were comparable in the epoetin alfa and placebo
groups through Months 17 to 18 after study start. As for the overall ITT population, the
variability after study completion along with the small number of subjects in the two
extent of disease subgroups does not permit any conclusive statement to be made.

Chemotherapy Received: The sponsor’s claim that exposure to chemotherapy was
similar between the placebo and epoetin alfa treatment groups is based on descriptive
analyses comprising the calculated frequency distribution of total chemotherapy cycles
received, and dosing summary descriptive statistics by individual cycle (Cycles 1 through
12) for cisplatin and etoposide.

Reviewer’s Comment: This reviewer confirmed the descriptive analyses.

White Blood Count: The sponsor’s proposed labeling claim is as follows:
m

Reviewer’s Comment: This statement is based on a descrlptwe analysis of change from

baseline by study week for Weeks 1 through 34. This analysis was purely descriptive.

. Summary statistics (i.e., individual sample size for Week, mean, standard deviation,

median, and range) were presented by study week for the placebo and epoetin alfa -
treatment groups separately. This reviewer confirmed this descriptive analysis.

Hemoglobin: Subjects in the placebo group experienced mean reductions in Hgb (from
a mean value of 13.0 g/dL) of between —1.4 to -3.3 g/dL from Week 2 to Week 22.
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During this period, mean values for placebo subjects averaged between 9.9 and 11.6

g/dL. By comparison, epoetin alfa subjects generally maintained their Hgb at or near

~ baseline levels. Mean weekly Hgb for epoetin alfa patients ranged from 11.3 to 12.7

g/dL during the first 22 weeks, and mean changes were < 1.1 g/dL. At the time of
median exposure to-study drug (94 days; 13 weeks), the mean change in baseline in Hgb

- was 2.9 g/dL for the placebo. group and —0.2 g/dL for the epoetin alfa group. Sponsor’s .
. Table 18 presents mean Hgb summary statistics for both end of cycle 3 and end of study.

Sponsor’s Table 18. Mean Hgb at End of Cycle 3 and End'. of Study (ITT)

_Placebo (N=115) | Bpoetin Alfa (N=109)
_ Mean (SD) | Meédian | Range Mean (SD) | Median | Range
Baseline 13.0(1.50) |13.0 |9.1-172 |12.8(1.53) [13.0 |8.7-16.6
[BEndof  [10.6(1.45) [105 6.4-142 (12525 |[126 - |62-17.1
Cycle 3 - ] _ » _ _
End of 10.3 (1.61) ‘| 10.0 6.2-142 |122(2.26) [122 6.2—16.9
Study ' : ’

Reviewer’s Comment: This reviewer examined the change in Hgb and the % change
from Baseline to the end of Cycle 3. Descnp’uve findings are presented in the followmg
Reviewer’s Tables 1 and 2.

Reviewer’s Table 1. Chan.ge in Hgb from Baseline to End of Cycle 3

Placebo (N=115) [Epoetin Alfa (N=109)

Mean (SD) | Median | Range Mean (SD) | Median | Range

-2.4(1.87) |-2.4 -7.4-29 |-02(237) |0.0 -6.2-5.7

Rev1ewer s Table . % Change in Hgb from Baseline to End of Cycle 3

Placebo (N=115) | | Epoetin Alfa (N=109)

Mean (SD) | Median | Range Mean (SD) - | Median | Range
1-174 -18.9 -51.2 - -1.1(18.9) 0.0 -42.2-51.8

(13.47) - | 25.7

This descnptlve d1sp1ay indicates an improved profile for epoetin alfa patlents for the
first 3 chemotherapy cycles :

The sponsor provided the requested treatment X baseline hemoglobin (Hgb) interaction
analysis for the survival endpoint. This was a stratified Cox’s PH model including
treatment, baseline Hgb (centered at 10.5g/DL), and the interaction term. Treatment
effect was evaluated at a baseline Hgb of 10.5 g/dL. Under this model, the size of the
treatment effect was dependent on baseline Hgb. When baseline Hgb was 10.5 g/dL, the
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relative risk for 12-month mortality was estimated to be 1.306 (p = 0.0918, with epoetin
alfa subjects at higher risk. The interaction between baseline Hgb-and treatment was not
significant (p = 0.9856), though the relative risk of the interaction term, 0.838, implied an

E ~ upward trend of the relative risk between treatment groups among those subjects with

| thher baseline Hgb levels.

‘Transfusions: Across all chemotherapy cycles, fewer subj ects in the epoetin alfa group
required a RBC transfusion (26/109 or 24%) compared to the placebo group (42/115,
37%). The proportions transfused through Cycle 3 were comparable (around 18% each).

* Reviewer’s Comment: Beginning with Cycle 4, dropouts in each treatment arm had
increased substantially (46/115 or 40% on placebo and 44/109 or 40% on epoetin alfa)
Excluding Cycle 1 and examining only Cycles 2 and 3 showed that twice as many
placebo subjects were transfused during Cycles 2 and 3, 21 subjects on placebo and 11
patients on epoetin alfa :

Study #INT-76/EPO-INT-76/EPO-CA-489: This study, entitled “4 Double-Blind,
Randomized, Placebo-Controlled Study to Evaluate the Impact of Maintaining
Hemoglobin Using Eprex (Epoetin Alfa; RWJJPRI-22512) in Metastatic Breast
Carcinoma Subjects Receiving Chemotherapy,” was included in this submission as it was
a large recent trial utilizing a similar product, Eprex.

Summary of Study #INT-76/EPO-INT-76: This was a Phase 3, double-blind,
‘randomized, placebo-controlled, multi-center trial to evaluate the impact of maintaining
Hgb between 12 and g/dL using epoetin alfa in subjects with metastatic breast cancer -
who were receiving first-line chemotherapy (various regimens). Subjects were randomly .

assigned to receive either 40,000 IU epoetin alfa or placebo in a 1:1 ratio.
Randomization was stratified by metastatic disease category (bone metastasis only vs.
other measurable metastatic lesions vs. other non-measurable metastatic lesions) to
ensure balance. However, for all statistical analyses, stratification was bone only versus
other metastatic lesions. Study drug was administered once per week by s.c. injection to
maintain Hgb in the range of 12 to 14 g/dL for 12 months. Subjects could have a RBC
transfusion if clinically necessary during the study. After subjects had been on the study
for 12 months, they completed the double-blind phase of the study and had the option of
receiving 40,000 IU epoetin alfa once a week to maintain Hgb in the range of 12 to 14
g/dL in an open-label extension. An independent Data Monitoring Committee (IDMC)
- was established under Amendment 3 to review safety data. On April 42, 20002, the
IDMC recommended that study medication be discontinued for all subjects. The IDMC
recommendation was based on an excess mortality rate among subjects assigned to the
epoetin alfa treatment group. At the time of the IDMC review, 179 deaths had been
reported in the double-blind phase, specifically 101 in the epoetin alfa group; 78 in the
placebo group. The IDMC further recommended that all subjects, including those who
withdrew from the study, continue to have study evaluations performed. The sponsor
notified investigators and health authorities on April 29, 2002 that study medication was
to be discontinued for all subjects. Investigators were instructed to continue to-perform
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all study procedures described for the double-blind phase, with the exception of study
.drug administration. Subjects continued in the double-blind phase for 1ts full 12-month
duration. .

Design/Methodology: This study was initiated on June 23, 2000 and completed on July-
5,2002. The study objective was to evaluate the impact on survival and QOL of
maintaining Hgb in the range of 12 to 14 g/dL using epoetin alfa or placebo in subjects
starting first-line chemotherapy (various regimens) for metastatic breast cancer. A total

- 0f 939 subjects were enrolled form 139 sites in 20 countries in Europe, Canada, South
Africa, and Australia. Subjects who met the entry criteria were randomized and study
drug was administered when Hgb was < 13 g/dL. Hgb concentrations and reticulocyte -
counts were monitored weekly for the first 4 weeks to determine either when study drug.
administration was to begin or whether a dose adjustment was necessary. Afier the first 4
weeks of study drug administration, Hgb concentrations and reticulocyte counts were
monitored every 3 to 4 weeks for the rémainder of the double-blind treatment phase The
maximum dose of epoetin alfa was not to exceed 60,000 IU once a week.

Efficacy endpoints: The primary endpoint was survival during the first 12 months of
treatment. Secondary endpoints included hematologic effects, tumor response rates, time
to disease progression (TTP), RBC transfusions, and QOL.

Sample Size: The planned enrollment was 870 subjects (435/treatment group). A total
of 939 subjects (470 on placebo and 469 on epoetin alfa) were enrolled and analyzed in
the ITT (all randomized) population. The sample size was based on the assumption of
70% survival in the placebo group and 80% in the epoetin alfa group at the end of the 12-
month double-blind treatment phase. This assumption took into account that 25% of the -
study population comprised subjects who had bone only metastases. The primary -
statistical objective was to detect a minimum absolute 10% improvement (i.e., 80%
survival). A 100% follow-up was anticipated with respect to 12-month survival status.
Based on these assumptions and a 2-sided significance level of 0.05, a planned total of
870 subjects (435/arm) yields power greater than 90% for testing the null hypothesis of
an equal 12-month survival rate between the two treatment arms (using continuity- '
corrected Chi-square test). The modified safety population comprised all of those
randomized subjects. who received at least one dose of study drug.

Efficacy Endpoints: The primary efficacy endpoint for the double-blind phase of the
study was the 12-month survival rate, defined as the proportion of subjects surviving at
- 12 months after randomization. Secondary efficacy endpoints were change in Hgb
concentration from baseline to individual study end, Hgb concentration over time,
proportion of subjects receiving RBC transfusions from baseline to study end,
standardized cumulative RBC units transfused from baseline to study end, optimal tumor
response to first-line chemotherapy, tumor response at end of first-line chemotherapy,
tumor response at end of study, time to disease progression (TTP), and QOL measured by
the Functional Assessment in Cancer Therapy-Anemia (FACT-An) and Cancer Linear
Analogue Scale (CLAS) questionnaires.

Statistical Methods: Analysis of the primary efficacy endpomt was performed for the
ITT and efficacy populations. Kaplan-Meier estimates were presented by treatment
group and the estimated hazard ratio, with its 95% CI, were presented. Treatment
comparisons were via the stratified (by metastatic disease category) logrank test. Two
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exploratory analyses were performed using stratified Cox PH regression models. The
first model included treatment and prognostic factors thought likely to demonstrate
significant heterogeneity in subject survival. The second Cox model included all of the
factors from the first model plus all 2-way interactions. Survival results and subgroup
analyses were also summarized for subjects who died within 4 months of randomization.
Hgb concentrations over time were analyzed longitudinally using linear mixed effects
models and treatment comparisons were made with respect to the rate of change in Hgb
concentration over time. Treatment comparison of the mean change in Hgb from
baseline to the last on-study value was via. an ANOVA model that included terms for
treatment and metastatic disease category. In addition, the proportion of Hgb levels
maintained between 12 and 14 g/dL was analyzed via a logistic regression model for
correlated variables. Hgb levels over time were summarized as a function of baseline
anemia status and 12-month survival status, and the change from baseline to last value
was summarized by baseline anemia status. Proportion receiving RBC transfusions was
analyzed via a logistic regression model including metastatic disease status and treatment
group as explanatory variables; the estimated odds ratio and it associated 95% CI were
presented. Standardized (in 4-week intervals) cumulative RBC units transfused from
‘randomization to study completion/withdrawal were analyzed via a Poisson regression
model with over-dispersion parameter. Treatment differences in optimal tumor response
rates to first-line chemotherapy and tumor response rates at double-blind phase end were
analyzed via a stratified Cochran-Mantel-Haenszel test for ordinal responses. In addition,
a proportional odds model for ordinal data was used to model optimal tumor response
data. K-M estimates for TTP were presented by treatment group using the stratified
logrank test; the estimated hazard ratio and its associated 95% CI were estimated using a
stratified Cox PH model. An exploratory analysis of disease-free survival (DFS) was
carried out using a similar approach. QOL data were analyzed using longitudinal
“methods. A mixed effects growth curve model analysis was used to estimate the area
- under the QOL curve (AUCqor) from randomization to Month 12. Sensitivity analyses
were carried out based on different assumptions concerning missing data. The
- association between change in Hgb concentration and QOL was examined via correlatlon
techniques, which also controlled for multiple comparisons.

Sponsor’s Efficacy Results for Study #INT-76/EPO-INT-76: Kaplan-Meier (K-M)
probability estimates of the 12-month survival rate for the ITT population were lower in
the epoetin alfa group (70%) compared to the placebo group (76%), and this treatment
group difference was statistically significant (p = 0.0117; relative risk = 1.359). The
primary cause of death in both treatment groups was disease progression, accounting for
88% of all deaths within 12 months of randomization. After analyses adjusting for a
large number of prognostic factors (i.e., 26), the epoetin alfa group still had'a
significantly inferior survival (p=0.0182). In subgroup analyses, no single factor was
identified as capable of accounting for this treatment group difference in the 12-month
survival rate.

K-M survival estimates indicated that the treatment difference was already evident at
Month 4, and, at later time points, the survival curves for the two treatment groups were
parallel. Of 57 subjects who died within the first 4 months, 16 were in the placebo group
and 41 were in the epoetin alfa group. The sponsor states that among subjects who died
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‘within 4 months of randomization, those assigned to the epoetin alfa group tended to be
“older and sicker at study entry than those assigned to the placebo group. This was
reflected in greater visceral involvement at study entry, a higher percentage of subjects
~who were anemia at baseline (Hgb less than or equal to 10.5 g/dL), and fewer subjects
whose tumors were estrogen receptor positive in the early death epoetin alfa group
- compared to the placebo group. In the first 4 months after randomization, the incidence
of fatal thrombotic/vascular events was higher in the epoetin alfa group (5 of 469 or 1%)
than in the placebo group (1 of 470 or 0%). While a subgroup analysis of deaths within 4
- months after randomization showed a significant difference between treatment groups for -
a number of demographic and prognostic factors, none of these factors was able to
account for most of the observed treatment group difference in 4-month mortality rate.
Secondary Efficacy Endpoints: Although most deaths within 12 months after
~ randomization were due to disease progression, the difference in 12-months survival rate
was not related to difference in disease progression between treatment and placebo group.
K-M estimates of time to disease progression (TTP) and disease-free survival (DFS) for
the ITT population did not differ between the two treatment groups (p = 0.7059 and p =
0.9843, respectively). The optimal tumor response rate to first-line chemotherapy was
similar in the two treatment groups (215/470 (45.7%) vs. 209/469 (44.6%), p = 0.9303).
Results of the proportional odds model further confirmed that the optimal tumor response
- profile was comparable for the two groups after controlling for the other main effects
(odds ratio of 0.995; p = 0.9676, ITT population). Tumor response at the end of first-line
.chemotherapy and tumor response at the end of study for the ITT group were also similar
in both treatment arms.
The sponsor states that the lower 12-month survival rate in the epoetin alfa group was not
the result of excessively elevated Hgb levels. Mean Hgb levels were unchanged at the _
end of the double-blind phase relative to baseline in the epoetin alfa group (mean change
of 0.1 g/dL; a mean reduction of 0.5 g/dL was seen in the placebo group (treatment
comparison, p= 0.0001, ITT). Hgb levels in the epoetin alfa group were better
maintained in the range of 12 to 14 g/dL compared to the placebo group, with 59% of all’
on-study Hgb measurements within target range in the epoetin alfa group compared to
45% in the placebo group (p < 0.0001 for ITT). Overall, subjects who died within 12
months after randomization tended to have lower Hgb levels throughout the study and
this was true in both treatment groups. There was a trend toward a statistically significant
decrease in the proportion of subjects transfused in the epoetin alfa group compared to
placebo (10% vs. 14%, respectively; p = 0.0595, ITT). No treatment difference was seen,
however, in the mean cumulative number of RBC units transfused for the overall ITT
population or the subset of subjects who were transfused. No significant difference
between treatment groups was found for health-related QOL measures as reflected in the
FACT-An or CLAS questionnaires.
- Safety Findings: Overall, treatment with epoetin alfa did not result in AE’s that were
unexpected for this population of subjects with metastatic cancer undergoing first-line
chemotherapy. The incidence of treatment-emergent AE’s was similar between the
placebo (91%) and epoetin alfa (94%) groups. The incidence of treatment-emergent
SAE’s was 42% in the epoetin alfa group and 34% in the placebo group. Most SAE’s
were reported with an incidence rate of 1% or less for both treatment groups. The
majority of the treatment-emergent AE’s and SAE’s were judged by the investigator to be
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not related or of doubtful relationship to study drug therapy. The incidence of _
discontinuations due to AE’s was similar between the placebo (5%) and epoetin alfa (4%)
groups. Many of the AE’s leading to discontinuation were disease related. The overall
incidence of treatment-emergent thrombotic/vascular events was similar between the two
treatment groups (14% in placebo vs. 16% in epoetin alfa). The incidence of SAE’s -
involving platelet, bleeding, and clotting disorders was higher in the epoetin alfa group
(5%) than in the placebo group (3%), as well as the incidence of SAE’s involving
vascular (extracardiac) disorders ( epoetin alfa: 3%; placebo: 1%). The incidence of -
drug-related serious thrombotic/vascular events was higher in the epoetin alfa group (2%)-
than in the placebo group (1%). There were no apparent differences between the two
treatment groups in mean values over the course of the study for laboratory parameters or
vital sign measurements.

Reviewer’s Comment This reviewer confirmed all of the sponsor’s maJor efﬁcacy -
findings for the Eprex study.

OVERALL SUMMAR_Y AND CONCLUSIONS:

This reviewer's analyses of the major efficacy endpoints for the pivotal study, #N93-004,
and the Eprex Study, #INT-76/EPO-CA-489, based on the electronic databases prov1ded
confirm the sponsor s reported statistical findings. :

11 : BLA: #103234/1015 Gnecco -
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
’ Public Health Service
_ Food and Drug Administration
Center for Drug Evaluation and Research

Memorandum

Memo May 14, 2004 |
Date:

From: Monica Hughés, CDER/OND/ODE VI/DRMP, HFM-588

To: sBLA 103234/5033 file
Amgen Incorporated
Epoetin alfa

: ‘Subject: Review of ' Amgeh Incorporated Request for Categorical Exclusion under
o 21 CFR Part 25.31(c) ’ : '

————i

I have reviewed the October-16, 2002, submission to.the Amgen Incorporated BLA
supplement, STN 103234/5033 that contains a request for categorical exclusion.
Erythropoietin is a glycoprotein that stimulates red blood cell production. Epoetin alfa, a 165
amino acid glycoprotein manufactured by recombinant DNA technology, has the same
biological effects as endogenous erythropoietin. Epoetin alfa is produced by mammalian
cells info which the human erythropoietin gene has been introduced. The product
contains the identical amino acid sequence of isolated natural erythropoietin.

Epoetin alfa is formulated as a sterile, colorless liquid in an isotonic sodium
chloride/sodium citrate buffered solution or a sodium chloride/sodium phosphate
‘buffered. solution for intravenous (IV) or subcutaneous (SC) administration. The product,
Epoetin alfa, is available in either single-dose preservative-free vials, or multi-dose
preserved vials. Both are composed entirely of naturally occurring amino acids and is
- thus expected to react in vivo and in the environment as a naturally occurring protein.
There are no extraordinary circumstances that would significantly affect the environment.
“Therefore, I find that the request for categorical exclusion from an environmental '
assessment is justified under 21CFR Part 25.31(c).
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—-/é PEPARTMENT OF HEALTH & HUMAN SERVICES . Public Health Service

Food and Drug Administration .
/ Rockville, MD 20852

Our STN: BL 103234/5033 ,
MAR 0 4 2004

Amgen, Incorporated

Attention: Douglas Hunt
Director, Regulatory Affairs -
One Amgen Center Drive.
Thousand Oaks, CA 91320-1799

Dear Mr. Hunt:

This letter is in regard to the supplement to your biologics license application for Epoetin alfa
to update the safety data in the package insert, and to include statements regarding the '
stimulatory effects of Epoetin alfa on solid tumor growth submitted under section 351 of the
Public Health Service Act. Reference is also made to your December 9, 2003 resubmission,

_ received on December 11, 2003, containing revised labeling that you submitted in response to
-our August 15, 2003 complete response letter. We consider this a complete, class 1 response
to our action letter. ' =

| We have completed the review of your supplement, including all amendments received through -
January 23, 2004. Our review finds that the information and data submitted are inadequate for
final approval action at this time based on the deficiencies outlined below. -

1. . Your proposed labeling is not acceptable. Revisions are required in the following
sections of the package insert: Indications and Usage, Clinical Experience, Warnings,.
" Precautions, Adverse Reactions, Overdosage and Dosage and Administration. Please
* revise the labeling as indicated in the enclosed draft package insert that was previously
. sent to you by facsimile on February 23, 2004. '

2. Several issues pertinent to clarifying the safety and effectiveness of Epoetin alfa reqﬁire _
additional information that may be obtained from postmarketing studies. We request
that you propose studies to address the following issues: ' ‘

a. the impact of Epoetin alfa on response rates and time to progression, obtained in
randomized, controlled studies conducted in patients with a single tumor type
receiving a uniform anti-cancer treatment regimen. ’

b.  the ilnpact of Epoetin alfa on vascular events (€.g., thromboembolic, ‘myocardial. :
_ infarction, stroke), obtained in randomized, controlled studies conducted in '
) ~ patients with a single tumor type receiving a uniform anti-cancer treatment
regimen. - ’
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C. the impact of Epoetin alfa on survival, obtained in randomized, controlled
studies conducted in patients with a single tumor type receiving a uniform anti-
cancer treatment regimen.

Please describe your plans to address the above issues in sufficient detail to permit our
evaluation of the adequacy of the proposals. We request that your response include:

e A detailed protocol or, at a minimum, a detailed outline describing all design
features of the study including sample size and justification, eligibility criteria
with rationale, dosing regimens and duration, clinical assessments to be
performed and their timing, and endpoints to be analyzed.

. Proposed schedule for conducting the study, including all major milestones for
the study, e.g. submission of finalized prOtocOl to the FDA, initiation of an
animal study, completion of patient accrual, completion of the study, and
submission of the final study report, SAS datasets and applicable revised
labeling to the FDA. ' '

Please be advised that submission of complete protocols for review and comment
should be made to your IND and may be cross-referenced in your response to this
letter. ‘ '

; The regulatory responsibility for review and-continuing oversight for this product transferred
from the Center for Biologics Evaluation and Research to the Center for Drug Evaluation and
- Research effective June 30, 2003. For further information about the transfer, please see -
hitp://www.fda.gov/cder/biologics/default.htm. Until further notice, however, all
correspondence should continue to be addressed to: ’

CBER Document Control Center

Attn: Office of Therapeutics Research and Review
Suite 200N (HFM-99) _ : '
1401 Rockville Pike

Rockville, Maryland 20852-1448 -
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4 . If you haverany questions, please contact the Regulatory Project Manager, Michael Harlow at
(301) 827-5101. |

Sincerely ,

i egpr

Patricia Keegan, M.D.

Director

Division of Therapeutic Biological Oncology Products
Office of Drug Evaluation VI

Office of New Drugs

Center for Drug Evaluation and Research

Enclosure: Package Insert



