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® Treatment of Chemotherapy-Induced Anemia
in Breast Cancer: Results of a Randomized
Controlled Trial of Darbepoetin Alfa 200 we
Every 2 Weeks Versus Epoetin Alfa 40,000 U
Weekly

Frank M. Senecal,! Lorrin Yee,! Nashat Gabrail,2 Veena Charu,3
Dianne Tomita,* Greg Rossi,4 Lee Schwartzbergd

Abstract

Background: Current chemotherapy regimens for breast cancer result in high incidences of anemia, which
can be treated with erythropoietic agents. The relative efficacy of darbepoetin alfa and epoetin alfa was ex-
plored in this phase Il, open-label, randomized, multicenter trial in anemic patients with breast cancer receiv-
ing chemotherapy. Patients and Methods: Patients were randomized ot a 1:1 rafio fo receive darbepoetin
alfa 200 ug every 2 weeks (n = 72) or epoetin alfa 40,000 U weekly (n = 69) for < 16 weeks. Clinical and
hematologic endpoints and validation of a novel patient satisfaction questionnaire for anemia treatment were
evaluated for all patients randomized fo receive > 1 dose of study drug. Resulis: Baseline characteristics were
generally similar between treatment groups. Mean changes in hemoglobin (Hb) leve! from baseline were sim-
ilar at 1.9 g/dL for darbepoetin alfa and 1.7 g/dL for epoetin alfa. Hematopoietic responses (> 2 g/dL in-
crease in Hb level from baseline or Hb level 2 12 g/dL) were also similar between groups (88% for darbepo-
etin alfa and 81% for epoetin alfa). The proportions of patients who received a transfusion during treatment
were 6% (95% Cl, 0-11%) for darbepoetin alfa and 16% (95% ClI, 7%-25%) for epoetin alfa. Most patients (67
patients receiving darbepoetin alfa [93%]; 61 patients receiving epoetin alfa [90%]) exhibited a clinically mean-
ingful target Hb level > 11 g/dL. No differences in safety were observed. Conclusion: These resulis suggest
that, in patients with breast cancer, darbepoetin alfa 200 ug every 2 weeks and epoetin alfa 40,000 U week-
ly result in comparable clinical outcomes for the treatment of chemotherapy-induced anemia.

Clinical Breast Cancer, Vol. 6, No. 3, 446-454, 2005
Key words: Erythropoietin, Quality of life, Target hemoglobin level, Transfusion

icities and reduce patients’ quality of life (QOL) and can also
impact the completion of a recommended course of therapy.2-7
In a recent survey of > 15,000 European patients with cancer,
nearly 30% of patients with breast cancer were anemic (hemo-
globin [Hb] level < 12 g/dL) at enrollment, and > 70% of pa-

Introduction

The American Cancer Society has estimated that 212,930
new cases of breast cancer will be diagnosed in the United
States in 2005, with > 40,000 patients dying from the disease.!
Currently available therapy for breast cancer includes myelo-

suppressive chemotherapy agents that result in significant tox-
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tients breast cancer receiving chemotherapy experienced some
degree of anemia during the course of chemotherapy.8

Even with these high rates of anemia, the incidence of ane-
mia in patients with breast cancer is likely to increase in the
near term given the recent advances in adjuvant therapy in
early-stage breast cancer that are particularly myelosuppres-
sive. In the Intergroup study INT-C9741, which compared the
efficacy of dose-dense sequential therapy of AC (doxoru-
bicin/cyclophosphamide) followed by paclitaxel with granulo-
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cyte colony-stimulating factor support versus every-3-week
therapy in breast cancer, disease-free survival improved
with dose-dense therapy (response rate, 0.74; P = 0.01);
however, dose-dense therapy was associated with an in-
creased transfusion rate of 13%, compared with < 4% in the
every-3-week group.? In clinical practice, the use of this reg-
imen has been reported to result in severe anemia; in 73 pa-
tients receiving dose-dense AC chemotherapy, mean Hb lev-
els decreased by 1.5 g/dL after 2 cycles of therapy and de-
creased by 2.1 g/dL after 4 cycles, with 68% of patients re-
quiring erythropoietic therapy.10

Compared with other patients with cancer, patients with
breast cancer tend to be younger (mean age, 50-60 years),
are more likely to be working, and, in many cases, are the
primary caregivers for their families.!! Consequently,
treatment of their disease and associated fatigue present a
substantial burden on the normal daily activities of the pa-
tients and their families.11-14 For this reason, erythropoi-
etic therapies have been used extensively in patients with
breast cancer to alleviate the signs and symptoms of ane-
mia and to decrease the number of red blood cell transfu-
sions.15-19 To optimize treatment and QOL, less frequent
dosing of erythropoietic agents and the ability to synchro-
nize dosing with chemotherapy (eg, every-2-week dosing in
patients receiving dose-dense chemotherapy regimens)
may provide significant benefits for patients with breast
cancer. Darbepoetin alfa, a novel erythropoietic therapy
with an extended serum half-life compared with recombi-
nant human erythropoietin, is commonly administered in
the United States using a weekly or an every-2-week dosing
regimen.20-24 In Europe, every-3-week administration of
darbepoetin alfa has recently been approved in patients
with nonmyeloid malignancies receiving chemotherapy?25
and offers the convenience of synchronization with every-
3-week chemotherapy regimens.

It has been hypothesized that patients with chemothera-
py-induced anemia treated with erythropoietic agents may
exhibit decreased survival. This concern arose largely be-
cause of 2 recent clinical trial reports of epoetin alfa and
epoetin beta in which an increased incidence of throm-
boembolic events was observed.26:27 Study design may have
contributed to the observation of these events because
treatment was initiated in nonanemic patients (Hb level >
12 g/dL)26 and Hb levels were allowed to increase to 15 g/dL
during the study period.2? Although these observations are
important to note, it is also important to note that these
studies may have been compromised by insufficient data
collection, thereby precluding definitive conclusions about
any risk regarding the use of erythropoietic agents. Howev-
er, results emerging from randomized controlled trials
specifically designed to evaluate the impact of erythropoi-
etin therapy on survival (including a trial in advanced
breast cancer) have not observed any difference in overall
survival or disease progression.28-30 The thrombotic events
observed in these randomized controlled trials have been
consistent with previous studies in this area.

Despite the routine use of darbepoetin alfa and epoetin alfa
in this patient population, no randomized controlled trials of
these agents have been conducted in patients with breast can-
cer, which represent approximately 20%-25% of anemic pa-
tients with cancer. To this end, we designed and conducted a
prospective, randomized trial of darbepoetin alfa 200 ug every
2 weeks and epoetin alfa 40,000 U weekly for < 16 weeks to
provide information regarding the relative efficacy and safety
of these 2 agents in patients with breast cancer.

Patients and Methods
Patients

This open-label, phase II descriptive trial enrolled female
patients with anemia (Hb level < 11 g/dL) and histologically
confirmed breast cancer at 20 centers in the United States.
Data from this study were previously included in an inte-
grated analysis of 3 studies.31 Further key eligibility criteria
for the trial were patients age > 18 years, anemia induced by
chemotherapy, > 8 planned additional cycles of chemothera-
py, Karnofsky performance status > 50%, and adequate liver
and renal function. Exclusion criteria included history of
anemia caused by factors unrelated to chemotherapy, uncon-
trolled hypertension, active bleeding, red blood cell transfu-
sion within 4 weeks of screening, erythropoietic therapy
within 2 weeks of randomization, history of red cell aplasia,
or known hypersensitivity to recombinant mammalian red
cell growth factor product. The study protocol was approved
by the institutional review boards at participating centers,
and patients’ informed consent was obtained before the ini-
tiation of study procedures.

Study Design

Patients were randomized at a 1:1 ratio centrally to re-
ceive darbepoetin alfa 200 ug every 2 weeks or epoetin alfa
40,000 U weekly for < 16 weeks. The randomization was
stratified by the patients’ screening Hb levels (< 10 g/dL or
2 10 g/dL). Treatment efficacy and safety were monitored
during treatment, at the end of treatment (2 weeks after the
final dose of darbepoetin alfa or 1 week after the final dose
of epoetin alfa), and at a 2-week follow-up visit. Hemoglobin
levels, transfusions, and adverse events were assessed every
2 weeks for both study drugs.

The Patient Satisfaction Questionnaire for Anemia (PSQ-
An), a disease- and treatment-specific instrument for meas-
uring satisfaction with anemia treatment in patients with
cancer, was administered every 4 weeks during the trial.32
This instrument includes domains assessing patient satisfac-
tion with the treatment itself and domains pertaining direct-
ly to anemia treatment, which include the following: pa-
tient’s general satisfaction with treatment, convenience of
treatment for patient and family/friends, patient’s pain and
discomfort, and financial aspects of treatment for the patient.
This instrument consisted of 2 parts: a descriptive part (11
items) that included questions about resources devoted to
treatment and a scale part (10 items) that included questions
about treatment burden and overall satisfaction.
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Figure 1 Patient Disposition

Randomized
(N =142)

Darbepoetin Alfa
(n=72)
Completed: n = 63
Withdrew eorly: n = 9

Epoetin Alfa
(n = 69)

Completed: n = 50
Withdrew early: n = 19

Dose modifications were prespecified to maintain appro-
priate Hb levels during the trial. After 4 weeks of treatment,
if Hb did not increase > 1 g/dL from baseline, doses were in-
creased to 300 ug every 2 weeks for darbepoetin alfa or
60,000 U weekly for epoetin alfa. Study drug was withheld if
Hb levels exceeded 13 g/dL and was restarted at the previous
level when Hb levels were < 13 g/dL. Supplemental iron
therapy was permitted according to institutional standards.
Red blood cell transfusions were also recommended if Hb
levels decreased to < 8 g/dL.

Study Drugs

Darbepoetin alfa was supplied as a clear, colorless, sterile
protein solution containing 200 pg or 325 ug of darbepoetin
alfa per milliliter. Commercially available epoetin alfa was
obtained by the clinical sites.

Study Objectives and Endpoints

The trial was designed as an exploratory (phase II) inves-
tigation that had a number of descriptive objectives but did
not have a prespecified formal hypothesis testing. The objec-
tives were the following: to quantify the efficacy of darbepo-
etin alfa compared with epoetin alfa in patients with breast
cancer; to provide information regarding the feasibility, in-
ternal consistency, and validity of the PSQ-An; and to de-
scribe the safety profile of darbepoetin alfa compared with
epoetin alfa in patients with breast cancer.

Study endpoints included mean change in Hb during
treatment, mean Hb level at the end of treatment, and pro-
portion of patients exhibiting a hematopoietic response (Hb
level > 12 g/dL or increase in Hb level from baseline > 2
g/dL). We additionally analyzed data evaluating the ability to
achieve and maintain a target Hb range of 11-13 g/dL. This
range is consistent with those recommended by the American
Society of Hematology (ASH)/American Society of Clinical
Oncology (ASCO), the National Comprehensive Cancer Net-
work (NCCN), and the European Organization of Research
and Treatment of Cancer (EORTC), which specify target Hb
ranges of near 12 g/dL,32 11-12 g/dL,33 and 12-13 g/dL,34 re-
spectively; these are evidence-based guidelines, as these
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ranges have been shown to be associated with lowered trans-
fusion risks and maximum QOL benefits. Furthermore, the
Food and Drug Administration (FDA)-approved package in-
structions for darbepoetin alfa and epoetin alfa recommend
that Hb values > 12 g/dL should not be used as a therapeu-
tic target and provide recommendations for dose reduction
and dose withholding to prevent Hb levels > 13 g/dL.35.36
The endpoints reported herein include the exploratory end-
point of the proportion of patients exhibiting and maintain-
ing a target Hb level (> 11 g/dL) and the median time to
achieve target Hb level.

Safety was assessed by summarizing the incidence of ad-
verse events by treatment group. All adverse events were
summarized by the system organ class affected based on
Medical Dictionary for Regulatory Activities adverse event
preferred terms. The Medical Dictionary for Regulatory
Activities is the international medical terminology devel-
oped by the International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceuti-
cals for Human Use. Antibody formation was assessed at
baseline and at the end of study (2 weeks after the last dose
of study drug).

Statistical Analysis

Statistical analyses were conducted on all patients who
were randomized and received > 1 dose of study drug. Base-
line demographics and clinical characteristics were summa-
rized as the mean and standard deviation (SD) for continu-
ous measures and as the number and percentage for cate-
goric measures. Proportion endpoints were presented as
crude percentages and Kaplan-Meier estimates.

Hemoglobin-based endpoints were summarized as the
mean and 95% CI calculated using Greenwood’s estimate of
variance.37 To handle missing Hb data, 2 statistical ap-
proaches were used: the first approach ensured that all pa-
tients randomized received study drug were included in the
analysis, with missing Hb values imputed using the last avail-
able Hb value (termed the last value carried forward [LVCF]
analytical approach). Similarly, Hb values in the 28 days after
a red blood cell transfusion were excluded from the analyses
and replaced using the last Hb value before transfusion. An
alternative method (available data approach) was performed
as a sensitivity analysis in which missing Hb values and val-
ues in the 28 days after a red blood cell transfusion were ex-
cluded but not imputed. Crude proportions were calculated
for the overall and monthly incidence of transfusions.

To evaluate the timeliness of response to darbepoetin alfa
relative to epoetin alfa, the time to achieve the target Hb
range (11-13 g/dL) was reported using the Kaplan-Meier es-
timate of the median and 95% CIs. Kaplan-Meier curves de-
picting the time to target Hb levels > 11 g/dL were plotted
over time. The crude proportion of patients exhibiting Hb
levels > 11 g/dL in the absence of a transfusion in the previ-
ous 28 days was reported. Each patient’s mean Hb levels and
duration of treatment after exhibiting the target Hb level
were summarized. The percentage of patients within each
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mean Hb category (< 11 g/dL, 11-13
g/dL, and > 13 g/dL) after achieve-
ment of target Hb was also provided.

Feasibility of the PSQ-An was sum-

Table 1 Patient Demographics and Baseline Characteristics

marized as the mean patient comple-
tion rate throughout treatment and
95% CI. Descriptive outcomes were

Ethnicity, n (%)
analyzed by treatment group. nicity, n (%)

Mean Age + SD, Years (Range)

. . Darbepoetin Alfa Epoetin Alfa
Characteristic @=72) (n=69)
Female Sex, n (%) 69 (100)

l
‘ 72 (100) |
1 53.6 £ 11.4 (35-81) ‘ 58.4+£12.5 (34-81)

Mean weekly dose of study drug White 58 (81) 57 (83)
was calculated as the cumulative dose Other 14(19) 12(17)
divided by the weeks of exposure. Du- Disease Stage, n (%)
ration of exposure were the number il 37 (51} 26 (38)
of weeks between the last dose (in- m 11 (15) 13(19)
cluding dose any withheld) and the v 22 (31) 26 (38)
first dose, adding 1 week for epoetin
alfa and 2 weeks for darbepoetin alfa. Unknown | 20 416

Karnofsky Performance Status, n (%)
Results 100 9(13) 9(13)
Baseline Patient 90 36 (50) 36 (52)
Characteristics 80 17 (24) 17 (25)

From 20 participating US centers 70 9(13) 5(7)
between October 2002 and December 60 1) 203
2003, a total of 141 patients (72 re- . -
ceiving darbepoetin alfa [51%)] and Previous Radiation Therapy, n (%) ! 9(13) ! 10(14)
69 receiving epoetin alfa [49%]) were Previous Chemotherapy, n (%) |
enrolled and received study drug 2 1 Previous regimen 23 (32) 32 (46)
(Figure 1). Of these patients, 63 pa- > 2 Previous regimens 8(11) 15 (22)
tients receiving' darbepo.et'in alfa Chemotherapy Regimen Received, n (%) ‘ |
(88%) and 50 patients receiving epo- . 53 (73) 48 (70)
etin alfa (72%) completed the study. axane
The reasons for discontinuation (eg, Anthracycline 40 (55) 32(47)
withdrawal of informed consent, in- Alkylating agents 37 (51) 28 (41)
vestigator decision, death, loss to fol- Antimetabolites 16 (22) 19 (28)
low-up) were similar between treat- Monodlonal antibodies 10 (14) 11 {16)
n‘lent groups; howeve?, fewer pa- Other ‘ 37 (51) 36 (53)
tients in thf.a darbepoetlfl alfa group Mean Hemoglobin Level £ SD (g/dL) i 105408 10.6 4 0.7
compared with the epoetin alfa group |
withdrew consent (3 patients [4%] Hemoglobin Level, n (%) J
vs. 8 patients [12%], respectively). <10g/dl 14(19) 1 (14)

Generally, no major differences in 210 g/dL 58 (81) 58 (84)
baseline demographics or clinical  Mean Serum Ferrifin + SD (ng/mL) | 3363+319.8 : 290 + 260.3
characteristics were observed be- Mean Transferrin Saturation + SD (%) ' 27.32+£17.11 i 29.28+21.82
tween treatment groups (Table 1). | ;

Iron Supplementation (Any Route}, n (%) | 72 (100} j 69 (100)

Mean baseline Hb concentrations

were 10.5 g/dL + 0.8 for the darbepo-

etin alfa group and 10.6 g/dL + 0.7

for the epoetin alfa group. Approximately 20% of both
groups had baseline Hb levels < 10 g/dL.

Efficacy

Drug Use. Most patients in both treatment groups had a
dose modification (increase, decrease, and/or withholding)
during the trial (93% of the darbepoetin alfa group and 88%
of the epoetin alfa group). The mean every-2-week dose for
darbepoetin alfa was 211 ug + 61 and the mean weekly dose
for epoetin alfa was 38,863 U = 12,074. Mean durations of

exposure were 14.1 weeks * 3.2 weeks for patients receiving
darbepoetin alfa and 13.8 weeks + 3.9 for patients receiving
epoetin alfa.

Transfusions. Six percent of the patients who received
darbepoetin alfa had a transfusion, compared with 16% of
the epoetin alfa group (Table 2). The difference between
groups was -10% with an upper bound of the 95% CI of < 0.
Similar profiles were ohserved between the baseline Hb stra-
ta. These results indicate that it is highly unlikely that future
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Table 2 Incidence of Transfusions During Treatment by Baseline Hemoglobin Strata and Overall Analyses

Hb < 10 g/dL. Hb > 10 g/dL Overall
Transfosion Parameter Darbepoetin Epoetin Darbepoetin Epoetin Darbepoetin Epoetin
Alfa Alfa Alfa Alfa Alfa Alfa
n=14) (n=11) (n=58) (n=58) n=72) (n=69)
Incidence of Transfusions, % (95% CI)* 14 (0-33) 36 (8-65) 3(0-8) 12 (4-20) 6 (0-11) 16 (7-25)
Difference, % (95% Cljt -22 (-56 10 12) -9 (1810 1) -10(-20t0 0)
Monthly Rate, n (%) | | | ; |
Month 1 2014 2(18) 0 | 0 2(3) 23)
Month 2 : 0 ‘ 2 (20) 0 ‘ 4(7) 0 61(9)
Month 3 RN . 0 0 2 (4) 10) 23)
Month 4 ‘ 0 3 0 2 (4) 3{6) 23 31(6)

*Crude proportion.
tincidence with darbepoetin alfo minus incidence with epoetin alfa.
fincludes all patients with data available at the end of each month.

studies will show that epoetin alfa is more effective than dar-
bepoetin alfa with respect to transfusion requirements.

Monthly transfusion rates were low in both groups
throughout treatment (Table 3). No differences in transfu-
sion rates within the Hb strata were observed.

Mean Change in Hemoglobin, Mean change in Hb in-
creased similarly between patients treated with darbepoetin
alfa and epoetin alfa at weeks 9 and 17 (Figure 2). Using the
LVCF method, which included all patients randomized and
treated, mean changes in Hb level from baseline were 1.9
g/dL *+ 1.5 for the darbepoetin alfa group and 1.7 g/dL + 1.4
for the epoetin alfa group at the end of treatment (week 17).
From the sensitivity analysis using the available data ap-
proach, no major differences were observed between treat-
ment groups. At week 17, mean change in Hb level was 2.3
g/dL for patients treated with darbepoetin alfa and 2.5 g/dL
for patients treated with epoetin alfa.

Consistent results were found within baseline Hb strata
(Figure 3). In the < 10-g/dL stratum, mean changes in Hb
level were 2.4 g/dL for patients receiving darbepoetin alfa
and 2 g/dL for patients receiving epoetin alfa. In the > 10-
g/dL stratum, mean changes in Hb level were 1.8 g/dL for

patients receiving darbepoetin alfa and 1.7 g/dL for patients
receiving epoetin aifa. The sensitivity analysis using the
available data approach confirmed the robustness of the
LVCF analysis with no differences observed between darbe-
poetin alfa and epoetin alfa.

Hematopoletic Response. Hematopoietic response rates
(increase in Hb 2 2 g/dL or Hb level > 12 g/dL) were 88%
(95% CI, 80%-95%) for the darbepoetin alfa group and 81%
(95% CI, 72%-90%) for the epoetin alfa group (Figure 4;
Table 3). The difference between the groups was 6%, with a
lower bound of the 95% CI of -6% and an upper bound of
18%. Within each Hb strata, similar rates were observed be-
tween treatment groups. The overall median time to
hematopoietic response was 7 weeks for both treatment
groups. Similar median response times were observed for
both stratified Hb subsets.

Achievement and Maintenance of Target Hemoglobin Level.
To further describe the efficacy of these agents, the ability of
either agent to achieve and maintain a clinically meaningful
Hb level (based on evidence-based guidelines) was explored.
Nearly all patients exhibited the Hb target range (93% for

Table 3 Proportion of Patients Exhibiting a Hematopoietic Response by Baseline Strata and Overall Analyses

Hb <10 g/dL Hb 210 g/dL Overall
Alfa Alfa Alfa Alfa Alfa Alfa

(n=14) m=11) (n=58) (n=58) n=72) n=69)
Patients with a Hematopoietic X
Response, % (95% CI)* 79 (57-100) 64 (35-92) 90 (82-97) 84 (75-94) 88 (80-95) | 81 (72-90)

Difference, % (95% Cljt 15 (21 10 571) 5(71017) 6 (610 18)
Median Time t 3
w::ﬂn(t;'s?:cﬁtmpom 7 (6-11) 9(6-14) 7(5-11) 7 (5-8) 7(6-9) 7 (6-9)
4

*Crude proportion.

tincidence with darbepoeitin alfa minus incidence with epoetin alfa.

#Kaplan-Meier estimate.
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the darbepoetin alfa group and 90% for the epoetin alfa
group; Table 4). Mean Hb concentrations after achieving the
target range were similar between patients receiving darbe-
poetin alfa (12.1 g/dL) and those receiving epoetin alfa (12.3
g/dL). Median time to target was similar for both groups, at
3 weeks (95% CI, 3-5 weeks) for the darbepoetin alfa group
and 4 weeks (95% CI, 3-5 weeks) for the epoetin alfa group
(Table 4; Figure 5). When stratified by baseline Hb, no major
differences between treatment groups were observed.

Fatient Satisfaction Questionnaire for Anemia Treatment.
The PSQ-An instrument has been reported to be feasible, re-
liable, and valid.38 In patients with breast cancer, comple-
tion rates of the PSQ-An exceeded 80% at each time point
during the trial (range, 88%-94%). In general, outcomes
from the descriptive part of the PSQ-An were similar over
the treatment period between patients who received darbe-
poetin alfa and those who received epoetin alfa. The cumu-
lative number of clinic visits during the treatment period
was lower for patients treated with darbepoetin alfa than for
patients who received epoetin alfa. To travel to and from the
clinic for each injection, patients treated with darbepoetin
alfa spent a mean of 1.7 hours + 1.4 and patients treated
with epoetin alfa spent a mean of 2.2 hours + 2.6. The mean
time spent in the clinic to receive each injection was 1.6
hours = 1.7 for patients who received darbepoetin alfa and
2.4 hours *+ 2.4 for patients who received epoetin alfa. To re-
ceive each injection, patients in either group spent approxi-
mately $20-$30 in out-of-pocket expenses.

Safety

Of 141 patients, 11 in the darbepoetin alfa group (15%) and
16 in the epoetin alfa group (24%) had > 1 serious adverse
event. These events were consistent with those reported in
other studies of erythropoietic therapies in cancer treated
with chemotherapy and included general disorders, adminis-
tration-site conditions, blood and lymphatic system disorders,
and gastrointestinal disorders. No major differences in safety
were observed between the 2 treatment groups. No thrombot-
ic events were reported for either group during treatment. No
neutralizing antibodies against either study drug were detect-
ed in any samples at screening or at the end of treatment.

Discussion

Patients with breast cancer represent a specific cancer
population with unique demographics. With increasingly
higher incidences of all grades of anemia with newer adju-
vant chemotherapy regimens for the treatment of breast
cancer, the need for data on the efficacy of erythropoietic
agents in breast cancer is underscored. This report presents
results from the first comparative phase II randomized trial
that describes the relative efficacy of the most commonly
used dosages of darbepoetin alfa and epoetin alfa in patients
with breast cancer.

Our findings support the comparability in efficacy and
safety between darbepoetin alfa 200 ug every 2 weeks and

Figure 2 Mean (95% CI) Change in Hemoglobin from Buseline at
Weeks 9 and 17 (LVCF Approach)

2.54

= M Darbepoetin Alfa T
2 2.0 @ Epoetin Alfa
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]
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n=71 n=66 n=71 n=66
Week 9 Week 17

Vertical bars represent 95% Cls.

epoetin alfa 40,000 U weekly in patients with breast cancer
for the treatment of chemotherapy-induced anemia. In both
treatment groups and within each baseline Hb stratum, Hb
levels improved approximately 2 g/dL from baseline at the
end of treatment, hematopoietic responses were high, and
transfusion requirements were low. Overall, no differences
between darbepoetin alfa and epoetin alfa were observed in
any hematologic or transfusion-based endpoints. In general,
safety profiles were similar between groups in this study,
with adverse events that were consistent with those report-
ed in other studies of erythropoietic therapies in patients
with cancer receiving chemotherapy. No patients had throm-
botic events during the study.

These findings of efficacy are similar to those previously

reported for erythropoietic agents for the treatment of
chemotherapy-induced anemial5-19.22,.23;, however, our re-
sults are unique because the relative efficacy of these 2
agents can be compared in a setting in which many con-
founding factors have been eliminated. By using a single
cancer population, the inherent heterogeneity in tumor
types, a variable found to be a covariate affecting response in
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'§ 2.54 2.4, |
i 2.04 18 T
£ 154
2
£ ].0 l
®
E 0.5-
O 0.0-
n=14 n=11 n=58 n=258
<10 g/dL > 10 g/dL
Alternate Analysis
Mean Change (g/dL): 3.2 36 2.1 24
9% Cl. 2.1.43 -13.6-20.7 1.7-2.6 2.0-2.8
h=6 (=2 h=31) (=21

Vertical bars represent 95% Cls.
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Figure 4 Time to Hematopoietic Response (Kaplan-Meier Estimate)

ments, the mean difference between groups fa-
vored darbepoetin alfa (-10%; 95% CI, -20% to
0), with the upper limit of the 95% CI of the dif-

100 —A— Dorbepoetin Alfa ference excluding zero, indicating that darbe-
90— - Epoetin Alfa . . . .
_ poetin alfa is very unlikely to have a higher
Eg— 80 transfusion requirement than epoetin alfa in
§ 70 this population. For hematopoietic response,
g 47 the lower limit of the 95% CI of the difference
'; 509 between groups was —6%, indicating that dif-
5 ;g_ ferences favoring epoetin alfa > 6% should be
S 30—
E 20 rare (occurring in < 2.5% of cases). Although
v 10 the trials were not formally powered to conclu-
0 sively demonstrate noninferiority of darbepoet-
1 I 1T 1T T T T T I T T °T T 1T T T 1 in alfa, the overall results strongly suggest that
0 1 2 3 4 5 6 7 8 9 101 1213 1415 16 17 . .
Weeks darbepoetin alfa 200 ug every 2 weeks achieves
Risk Set o, of pts.: Iy .
DarbepostinAlla 72 72 72 68 58 51 44 40 31 27 24 24 17 15 11 1 10 9 comparable clinical outcomes compared with
EposfinAlla 69 69 68 64 60 55 40 34 25 23 19 18 11 10 7 6 5 1 epoetin alfa 40,000 U weekly. To confirm these

findings, a trial with a prespecified noninferior-

Error bars represent 95% Cl ot week 17. Weekly values were available because some potients
received treatment at different imes than those specified in the protocol because of clinic scheduling

conflicts.

a recent study by Vadhan-Raj et al,3° has been removed in our
study. Further, confounding factors arising from the hetero-
geneity in chemotherapy regimens, such as use of platinum
versus nonplatinum compounds, have also been minimized.
In order to formally determine noninferiority or equiva-
lence for comparisons of active treatments, large numbers of
patients are generally required with a formal noninferiori-
ty/equivalence margin prespecified in the protocol. Although
no predefined noninferiority margin was specified in this
trial, some observations regarding the statistical comparabil-
ity of these 2 agents can be made. For transfusion require-

Table 4  Achievement and Maintenance of Target Hemoglobin Level > 11 g/dL

ity margin should be conducted.

In evaluating clinical characteristics that
are important for the comparison of active
therapies, the length of time between initia-
tion of erythropoietic therapy and achieve-
ment of a clinically relevant response was considered to be
an important measure of therapeutic success. However, this
temporal relationship could not be addressed using the
standard validated endpoints discussed herein. To address
this, an endpoint measuring the achievement and mainte-
nance of a clinically meaningful target Hb range of 11-13
g/dL was selected. This target Hb range is consistent with
those recommended by the ASH/ASCO (12 g/dL or near to
12 g/dL), NCCN (11-12 g/dL), and EORTC (12-13 g/dL) evi-
dence-based guidelines; patients with Hb levels > 11 g/dL
are considered to have minimal transfusion risk and maxi-

Hb<10 g/dL Hb < 10 g/dL Overall
Hemoglobin Result Darbepoetin Epoetin Darbepoetin Epoetin Darbepoetin Epoetin
Alfa Alfa Alfa Alfa Alfa Alfa
n=14) m=11) (n=58) @=58) m=72) n=69)
Patients Exhibiting Target Hb Level
211 g/dL, n (%)* 17(79) 7(64) 56 (97) 54 (95) 67 (93) 61 (90)
Median Time fo Target,
w:eﬂnw's?secﬁf e 7 (5-8) 7(6-12) 3(3-4) 3(3-4) 3(3-5) 4(3-5)
Mean + SD Hemoglobin Level ‘
Af:::‘Achievinegm'I;grger'(ng/L:E)e 11.7+0.8 11.9+1.0 122£07 12407 | 121:08 12308
Mean 1 SD Duration of Treatment ‘
After Achieving Target Hb Level (Weeks) | -5 19 7.7+4.6 104435 105436 102+3.4 10.1+38
Maintained Mean Hb Categories After \ ‘
Achievement of Target Hb Level, n (%)* ‘ } ;
<11 g/dl 3Ry | 104 2(4) | 40 | 5(7) T 5(8)
1113 g/dL 7 (64) 4(57) 45 (80) \ 39 (72) } 52 (78) 43 (70)
>13g/dl ) 2(29) 908 | 1po | 008 | s

*Crude proportion.
tKaplan-Meier estimate.
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mized health-related QOL benefits.32-34 The
upper limit conforms to the FDA-approved
package insert for each product that requires
withholding therapy if the Hb concentration

exceeds 13 g/dL.35.36 In this trial, no differ- 100
ences in the ability to achieve, time to _ 07
achieve, or ability to maintain the therapeutic % 807
target range were observed between darbepo- § 704
etin alfa and epoetin alfa. After achievement ‘g gg:
of the target Hb range, dose titration rules 2 -
(withholding therapy if the Hb level exceeds E; 30
13 g/dL) in this trial stabilized Hb concentra- £
tions at approximately 12 g/dL in both ©
groups; only a few patients in either group
maintained Hb levels greater than the 13
g/dL threshold.

Risk Set (no. of pts.):

Endpoints based on the target Hb range
were specifically chosen because these end-
points not only measure clinically relevant

Epoetin Alfa

Figure S Achievement of Target Hemoglobin Level > 11 g/dL
{Kaplan-Meier Estimate)

—&— Darbepoetin Alfa :
—- Epoetin Alla :

Darbepoetin Ao 72 72 72 59 32 28 21 17 11 10 10 10 7 6 5 5
2 2 2

T T T T T 1T 1T T T T T 1 T 11
6 7 8 9 10 11 12 13 14 15 16 17
Waeeks

o—
%]
(o8]
.
w

4 3
68 68 68 58 35 30 20 18 10 9 8 7 4 2 1

success over time but also to ensure that pa-
tients whose Hb levels exceed the 13-g/dL
limit are not counted as treatment successes.
Other time-sensitive methods such as the
area under the Hg level/time curve; continuous variables,
such as Hb change; or binary outcomes, such as
hematopoietic response, for example, are insensitive to the
determination of a target therapeutic range or of a thresh-
old concentration above which possible safety concerns
may alter the risk/benefit relationship.18

The PSQ-An was reliable, feasible, and valid.32 These
findings support the use of the PSQ-An in the breast can-
cer population and may allow formal comparisons of the
impact of anemia therapy on the daily lives of patients
and caregivers.

A few limitations existed for this trial. First, no formal
hypothesis testing to compare efficacy between these 2
agents was prespecified. OQur findings provide information
of response and patient satisfaction with erythropoietic
treatment in breast cancer. Formal hypothesis testing will
need to be conducted to confirm these initial results. Sec-
ond, the generalizability of these results to other tumor
types need to be confirmed in larger, formal trials; however,
our findings are consistent with large, well-conducted med-

conflicts.

ication-use evaluation studies in heterogeneous populations
that demonstrated the comparability of these 2 agents at
these dosages.20-22,24

Conclusion

Darbepoetin alfa 200 ug every 2 weeks and epoetin alfa
40,000 U weekly appear to achieve similar hematologic and
transfusion-based outcomes as well as patient satisfaction
with erythropoietic treatment in patients with breast cancer.
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[3556] Randomized, Double-Blind, Placebo-Controlled Study of Darbepoetin alfa Every 3 Weeks for the Treatment of Chemotherapy-
Induced Anemia. Session Type: Poster Session 807-ll

Kerry Taylor, Peter Ganly, Veena Charu, Joseph DiBenedetto, Karolyn Kracht, Greg Rossi, Enrique Hernandez Haematology, Mater
Medical Centre, South Brisbane, QLD, Australia; Haematology, Canterbury District Health Board, Christchurch, New Zealand;
Hematology Oncol, Pacific Cancer Medical Center, Anaheim, CA, USA; Oncology Hematol, Oncology Hematology Associates,
Providence, RI, USA; Amgen Inc., Thousand Oaks, CA, USA; OB/GYN, Temple University Hospital, Philadelphia, PA, USA

Background: Darbepoetin alfa (Aranespm; DA) has been shown to be safe and effective for treating chemotherapy-induced anemia (CIA). The
ability to administer darbepoetin alfa every 3 weeks (Q3W) (coincident with chemotherapy) would simplify the treatment of CIA. We report
results from the first multicenter, randomized, double-blind, placebo-controlled, phase 3 clinical trial evaluating efficacy and safety of fixed Q3W
administration of an erythropoietic agent.

Methods: This study enrolled subjects >18 years, diagnosed with anemia (hemoglobin [Hb]<11g/dL) and a nonmyeloid malignancy with >12

weeks of planned chemotherapy. Patients (N=391) were randomized 1:1 to receive DA 300 Kg or placebo Q3W for 15 weeks. Dose adjustment
rules included: increase (to 500 ug Q3W) if Hb concentration was <9 g/dL at week 4 or <10 g/dL (and had <1-g/dL increase) at week 7, or

decrease (dependent on previous dose) if Hb concentration was >13 g/dL or had >1-g/dL increase in any 2-week period. Efficacy was assessed

by incidence of red blood cell (RBC) transfusions and achievement of target Hb of >11 g/dL (not exceeding 13 g/dL), consistent with

ASH/ASCO, NCCN, EORTC evidence-based practice guidelines.

Results: A total of 386 randomized patients were included in the analysis. Demographic characteristics were similar between the 2 groups. Mean
(SD) Hb levels at baseline were 10.03 (0.86) and 10.05 (0.92) g/dL in the placebo and DA groups, respectively. The most common tumor types
were breast (23%), colon (11%), nonsmall-cell-lung cancer (10%), and hematologic malignancies (11%; 8% Non-Hodgkin's Lymphoma). The
incidence of RBC transfusions from week 5 to the end of treatment phase (EOTP) (the primary endpoint) was significantly lower for the DA
group than for the placebo group (P<0.001) (see Table). Hb levels rose steadily in the DA group through approximately week 9, increasing by a
mean (SD) of 1.08 (1.28) g/dL from baseline, and then remained relatively stable (see Figure). The proportion of patients achieving Hb target
range from week 5 to EOTP was significantly higher for the DA group than for the placebo group (P<0.001). Dose adjustment rules helped to
maintain Hb levels within target range. The safety profile of DA was consistent with that observed in previous studies. Rapid increases in Hb

concentration or increases to >13 g/dL were not associated with adverse events.
Conclusions: Fixed Q3W administration of DA is well tolerated and effective for the treatment of CIA.

Summary of Results

| Placebo

E Darbepoetin alfa

1
i

Week 5 to EOTP

{N=185

IN=181

fTraknsfusions, KM (95% CL) (primary endpoint)

[41% (34, 49)

[24% (18, 30)

|Achievement of target Hb, KM (95% CL)

|48% (41, 56)

[82% (76, 88)

| ~ Week 110 EOTP iN=193 IN=193
[Transfusions, KM (95% CL) [47% (40, 54) [30% (23, 36)
[Median time to target Hb, weeks (95% CL) [12 (9, 16) 16(3,7)

KM = Kaplan-Meier estimate
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