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Current evidence suggests that epoetin o administration is
well tolerated and effective in the management of anemia of
cancer and cancer chemotherapy. An open-label, multi-
national, non-comparative study was conducted in 215
cancer patients with anemia secondary to chemotherapy
with platinum- or non-platinum-based combinations. Epoetin
o was administered s.c. (150 IU/kg three times/week) for a
planned period of 16 weeks. The response rate of epoetin «,
defined as an increase in hemoglobin level of 2 g/dl or more
from baseline, was 67%. The rate of response was not related
to the chemotherapy regimen administered (platinum or non-
platinum based). The percentage of patients transfused and
the transfusion rate during epoetin « treatment were reduced.
Transfusional need was eliminated in 64 (75%) of the 85
patients transfused before the study start, after 1 month of
therapy. Quality of life, assessed using a visual analog scale,
improved markedly in patients who experienced a hemato-
logical response. These patients also experienced a statis-
tically significant (p<0.0001) improvement in mean WHO
performance score. These findings indicate that epoetin o is
a well tolerated and effective agent which increases hema-
globin concentration and reduces transfusion requirements
in anemic cancer patients receiving chemotherapy.
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Introduction

Anemia is a frequent complication of advanced cancer.
It may be due to a variety of factors including a
deficiency in essential vitamins or minerals, mucosal
blood loss or the cytotoxic effects of anti-cancer
agents. Many patients require blood transfusions,
although these in turn can be associated with a
number of problems such as viral infections from
contaminated blood, serious allergic reactions or
irnmunosupprf:ssion.1

Although the exact mechanisms of cancer-related
anemia are currently unclear, anemic cancer patients
(and patients with anemia due to other chronic
diseases) are known to have considerably lower
endogenous erythropoietin levels compared to those
with anemia due to iron deficiency or blood loss.? This
does not appear to be dependent on the types of
malignancy, but may be related to activation of
inflammatory-derived cytokines which, in turn, inhibit
erythropoietin production and hematological re-
sponse.>™

Cytotoxic chemotherapy frequently aggravates the
blunted erythropoietin response observed in anemic
cancer patients.6 In some instances, chemotherapeu-
tic agents have direct adverse effects on the bone
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marrow and hematopoietic cells, whereas cisplatin
has nephrotoxic effects which are thought to cause
damage to erythropoietin-producing cells.” However,
the finding that erythropoietin levels may also be
reduced to a similar extent by non-cisplatin-contain-
ing regimens® suggests that other mechanisms are
also involved.

Promising results have been observed with
epoetin o (recombinant human erythropoietin) in
anemic patients with hematologic or solid malig-
nancies treated with a wide range of chemother-
apeutic regimens. In these preliminary studies
epoctin o was well tolerated, and resulted in
increased hemoglobin concentrations and hemato-
crit, and consequently a reduction in transfusion
requirements.®"'?

The goal of the present study was to evaluate the
efficacy and safety of epoetin o administered s.c. to
cancer patients with anemia receiving cyclic che-
motherapy with platinum- or non-platinum-based
regimens. The course of anemia and transfusion
requirements were assessed, and hematological
responses was investigated in relation to initial
prognostic factors such as tumor type and/or pre-
study transfusion practice. In addition, the effect of
correction or reduction of the symptoms of anemia
on WHO performance scores and quality of life was
examined.

Patients and methods
Eligibility criteria

Male and female patients with anemia secondary to
malignancy treated with cyclic chemotherapy (plati-
num- or non-platinum-based regimens) were eligible
for inclusion into this multicenter, open-label, non-
comparative study. Anemija was defined as an initial
hemoglobin level of 10.5 g/dl or less. In addition,
patients were to be at least 18 years old, have been
clinically stable for at least 1 month prior to study
entry, have a life expectancy of at least 4 months
and a WHO performance score of 3 or less.”
Laboratory eligibility criteria included: neutrophil
count >500 cells/mm®, platelet count>75 000
cellsymm®, creatinine <2.0 mg/dl, stool negative
for occult blood or only one positive and a negative
direct Coombs test or a positive test with no
evidence of significant active hemolysis.

The study was carried out according to the
Declaration of Helsinki and approval was obtained
from the appropriate local Ethical Review Committees.
All patients provided informed consent.
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Treatment schedule

Epoetin o (EPREX®; Cilag AG International, Zurich,
Switzerland) was administered s.c. at a dose of 150 IU/
kg three times/week for a total of 16 weeks. In an
attempt to avoid omission of epoetin o injections,
administration on the same day as cyclic chemother-
apy was permitted. If the hemaglobin reached a
concentration of 12-14 g/dl, one or two doses were
withheld as necessary to maintain hemoglobin within
this range. Dosage increases were not permitted.
Patients who chose to selfadminister epoetin o were
required to demonstrate their competence to a health-
training professional.

Transfusions were administered as necessary based
on clinical judgment and practice. Hemoglobin level
was determined at the time of transfusion. Iron
supplements could be given on the decision of the
investigator to ensure that sufficient iron stores, based
on laboratory parameters, were available. fron supple-
mentation was also recommended for all patients,
unless laboratory evidence indicated iron overload
consequent to repeated transfusions. Concomitant use
of androgens was not permitted.

Efficacy and safety analyses

Baseline assessments included a medical history
(malignancy history, transfusion requirements for the
past 6 months, current therapy, etc.) and physical
examination, determination of vital sighs and WHO
performance score, completion of a quality of life
assessment (using a visual analog scale for energy
level, ability to do daily activities and overall quality of
life), and laboratory analyses including hematology,
serum chemistry (including serum iron, ferritin and
total iron binding capacity), prothrombin time, urina-
lysis, stool occult blood and a direct Coombs test.
Details regarding epoetin o dose, transfusion require-
ments, concurrent therapy (including chemotherapy)
and any adverse events were documented weekly
throughout the study. Recording of vital signs and
hematology tests were performed every week during
the first 4 weeks of the study and every 2 weeks
thereafter. Final evaluations after completion of the
study included a physical examination, serum chem-
istry, urinalysis, determination of WHO performance
score, the physician’s global evaluation and a quality of
life assessment.

The efficacy of epoetin o treatment was assessed
based on changes in hemoglobin concentration from
baseline and on transfusion data including hemoglobin
at the time of transfusion and the number of patients



requiring transfusion before and after therapy. Re-
sponse to epoetin o therapy was defined as a
hemoglobin level increase of 2 g/dl or more from
baseline at any time during the final 12 weeks of the
study (weeks 5-16), provided no blood transfusion
had been adminstered in the 2 weeks preceding the
increase. The hemoglobin values of transfused respon-
ders were ignored for the day of transfusion and 14
days thereafter. Additional evaluations included the
assessment of quality of life, WHO performance scores
and the physician’s global assessment. Safety assess-
ments included vital signs, laboratory determinations,
physical examinations, and the incidence and severity
of adverse events.

Statistical methods

Two statistical analyses were performed. The first was
a standard intentto-treat analysis where all patients
originally recruited were analyzed for efficiacy and
safety. In addition, a per-protocol analysis was under-
taken in patients excluding those classified as non-
evaluable.

The data from the study were analyzed for both the
overall study population and according to the type of
chemotherapy regimen: platinum- versus non-plati-
num-containing chemotherapy regimens. However, an
unbiased statistical comparison of the two treatment
groups, platinum- versus non-platinum-containing che-
motherapy, is not possible because the patients in this
study had different tumor types, received different
chemotherapy regimens, etc.

Hematological response rate and transfusion re-
quirements were also analyzed by tumor type,
demographic factors and anti-cancer treatment. To
determine the relationship of response rate to possible
prognostic factors such as tumor type and pre-study
transfusion requirements, a logistic regression analysis
was performed.

Quality of life data and WHO performance scores
were statistically summarized. Baseline and termina-
tion performance scores were compared by means of a
paired #-test.

Results

Patient characteristics

A total of 215 anemic cancer patients receiving
chemotherapy (116 treated with platinum-based regi-

mens and 99 treated with non-platinum-based regi-
mens) were enrolled in 30 trial centers in 11 different
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countries (five in Hungary, three each in the CSFR, the
Gulf, Pakistan, Poland, Saudi Arabia and Yugloslavia,
two each in Greece, Israel and Turkey, and one in
Bulgaria). The demographic and baseline characteris-
tics of the 215 patients are shown in Table 1. All
patients were analyzed for toxicity. An additional
efficacy analysis was performed on 198 patients, which
excluded 17 patients with treatment duration of less
than 29 days (#=9), baseline hemoglobin above 11.0 g/
dl cabove 10.5 g/dl by a margin of 0.5 g/dl) (#=6), renal
involvement and failure (n=1), and thalassemia (n=1),
as mentioned previously. The findings of both efficacy
analyses were similar. Thus, for the purposes of the
study reported herein, only the findings based on the
intent-to-treat analysis are presented.

Patients treated with platinum-based chemotherapy
received cisplatin (68%) or carboplatin (24%) or both
(8%). For patients treated with non-platinum-based
chemotherapy, the most commonly employed com-
pounds were cyclophosphamide (27%), vincristine
(25%), bleomycin (21%), S-fluorouracil (20%) and
methotrexate (19%). Cyclophosphamide was also
given to 20% of patients receiving platnium-containing
combinations.

At the end of the study, the mean weekly dose of
epoetin o in the platinum-based chemotherapy group
was 151.4+ 23.3 IU/kg, slightly higher than the mean
weekly dose in the non-platinum-based group
(138.6+38.6 TU/kg). Seventy-four patients discontin-
ued treatment before the end of the study (Table 2).

A total of 59 patients, known to be iron-deficient
before the start of epoetin o therapy (16% of these
patients evaluated for serium iron had a baseline level
below 8 pumol/l and 13% evaluated for transferrin
saturation had a baseline level below 15%), received
iron supplements. Thirty-five of these patients were
treated with platinum-based chemotherapy and 24
with non-platinum-based chemotherapy. The majority
of iron supplements were given orally (28 patients
treated with platinum and 22 with non-platinum-based
chemotherapy); one patient was treated intravenously
and six intramuscularly. Route of administration was
unknown in two patients. :

Hematological response

Mean hemoglobin concentrations increased steadily
throughout the study, with no marked differences
between patients treated with platinum- or non-
platinum-based chemotherapy (Figure 1). Overall,
there was an increase from 9.1+1.3 at baseline to
12.34+2.3 g/dl at the end of the study. A total of 143
epoetin o-treated patients (66.5%) had an increase of at
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least 2 g/dl in hemoglobin level from baseline, 81 of
whom were treated with platinum-based chemother-
apy and 62 with non-platinum-based chemotherapy.
The hematological response rates to epoetin o
treatment in the groups treated with platinum- and
non-platinum-based chemotherapy were 69.8 and
62.6%, respectively. Among the responders, mean

to 13.01+2.0 g/dl at termination; the corresponding
values in the 72 non-responders were from 9.3+ 1.5 to
10.1+1.6 g/dl, respectively.

Logistic regression analysis failed to demonstrate
any significant correlation between hemoglobin
response and the following parameters: tumor type,
chemotherapy with or without cisplatin, steroid

hemoglobin level increased from 9.0+ 1.2 at baseline treatment, iron supplementation or transfusion
Table 1. Characteristics of all patients
Platinum-based Non-platinum-based Total
chemotherapy chemotherapy (n=215)
(n=116) (n=99)
Maleffemale (n) 27/89 34/64° 61/1532

Mean age+SD (years; range)
Mean weight (kg) - SD (kg; range)
Primary tumor

50.9+13.5 (13-80)
62.3+12.7 (25-102)

47.5+13.7 (18-75)
65.2+14.0 (36-101)

49.3+13.7 (13-80)
63.7+13.4 (25-102)

8 (8%) 70 (33%)
31 (31%) 41 (19%)
29 (29%) 31 (14%)
10 (10%) 20 (9%)

5 (5%) 16 (7%)

6 (6%) 16 (7%)

2 (2%) 7 (3%)

8 (8%) 14 (7%)

46 (46.5%) 85 (39.5%)

gynecological (ovarian, uterus) 62 (53%)
breast 10 (9%)
lymphoma 2 (2%)
lung 10 (9%)
gastrointestinal 11 (10%)
urogenital (testis, prostate, bladder) 10 (9%)
head and neck 5 (4%)
other/unknown 6 (5%)

Transfusion 39 (33.6%)
dependent (n)

Mean units 3.33+2.8 (1-16)

transfused within the last 6 months
+SD (range)
Mean hemoglobin
level (g/dl)+ SD (g/dl; range)
Mean hematocrit
level + SD (%,; range)
Neutrophils (r)
<1x10%
=1 % 10%

(n=39)

9.31+1.3 (6-14)
(n=116)
28.16 +4.1 (1941)
(n=115)

9 (8.0%)
103 (92.0%)

5.76+5.2 (1-23)
(n=45)

8.83+1.2 (5-11)
(n=97)
26.71+4.2 (13-36)
(n=97)

11 (12.8%)
75 (87.2%)

4.63+4.4 (1-23)
(n=84)

9.10+1.3 (5-14)
(n=215)
27.49+4.2 (1341)
(n=212)

20 (10.1%)
178 (89.9%)

#Data missing for one patient.

Table 2. Reasons for premature discontinuation

Platinum- Non-platinum Total
based based (n)
chemotherapy chemotherapy
(n) (n)

Disease progression and /or 11 21 32

toxicity of chemotherapy
Personal reasons/lack of 9 8 17

compliance/loss to follow-up
Sufficient hemoglobin level 6 7 13
Adverse events 1 2 3
Other® 6 3 9
Total 33 (28.4%) 41 (41.4%) 74 (34.4%)

#Other reasons: missing data records (n=4), death (n=3), septic shock (n=1), ineligible due to

thalassemia (n=1).
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dependence. However, correlation between hemo-
globin response and baseline hemoglobin level was
found to approach statistical significance ($=0.015).
Moreover, the highest rates of response were
observed in patients with gastrointestinal (75%) and
breast cancers (71%), lymphoma (68%), and ovarian
cancer (67%).

Increases were also seen in mean weekly hematocrit
values, which ranged from baseline 28.2+4.1 to
37.7+6.6% at termination in patients treated with

16.0 W
14.0
12.0 +

10.0 -

8.0

Mean hemoglobin concentration (g/dl}

6.0 T T T T T T

Baseline1 2 3 4 5 6 7 8 9101112131
Weeks
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Figure 1. Mean weekly concentrations of hemoglobin (of
dl) throughout the study in patients treated with platinum-
based (n=116, <) or non-platinum-based (n=99, M)
chemotherapy.

Epoetin o for anemia in cancer patients

platinum-based chemotherapy and from 26.7+4.2 to
37.14+8.0% in those treated with non-platinum-based
chemotherapy. There were no marked differences
between the groups treated with platinum- and non-
platinum-based chemotherapy with respect to abso-
lute neutrophil count over time.

Transfusion requirements

The percentage of patients transfused and the mean
rate of transfusion by chemotherapy and pre-treatment
transfusion status are shown in Table 3. The propor-
tion of patients requiring transfusion in the pre-study
period (6 months) was lower in the platinum-based
chemotherapy group than in the non-platinum-based
chemotherapy group (33.6 versus 46.5%, respec-
tively). During weeks 5-16 of the study, the cumula-
tive numbers of transfused patients were similar in the
two chemotherapy groups (23 versus 21%, respec-
tively). The percentage of patients requiring transfu-
sion during this study period was higher in non-
responders to epoetin o (20/62;32%) than in respon-
ders (25/143;18%). The overall amount of blood used
throughout the study fell from 0.62 U/patient during
the first month of epoetin o therapy to 0.30U /patient
during the final month, with no differences observed
between the two chemotherapy regimens.

The need for transfusion was eliminated in 64 (75%)
of the 85 patients transfused before the start of the

Table 3. Percentage of patients transfused and mean transfusion rate (units/patient/period) according to chemotherapy

and pre-treatment transfusion status

Period® Chemotherapy Pre-treatment transfusion status
Platinum-based Non-platinum- Transfused Not transfused Overall
(n=116) based (n=85) (n=130) (n=215)
(n=99)
Number (%) of patients transfused
pre-study 39/116 (33.6) 46/99 (46.5) 85/85 (100) 0/130 (0.0) 85/215 (39.5)
week1—4 23/116 (19.8) 23/99 (23.2) 25/85 (29.4) 21/130 (16.2) 46/215 (21.4)
week 5-8 17/115 (14.8) 12/90 (13.3) 13/81 (16.0) 16/124 (12.9) 29/205 (14.1)
week 9-12 12/111 (10.8) 9/80 (11.3) 12/76 (15.8) 9/115 (7.8) 21/191 (11.0)
week 13-16 10/96 (10.4) 6/71 (8.5) 9/65 (13.8) 71102 (6.9) 16/167 (9.6)
week 5-16 26/115 (22.6) 19/90 (21.1) 21/81 (25.9) 24/124 (19.4) 45/205 (22.0)
Mean (+ SD) transfusion rate (U/patient)
pre-study 1.20+0.22 2.84+0.51 4.96 +0.54 0.00+0.00 1.96 +0.27
week1—4 0.59+0.15 0.67+0.14 0.8610.20 0.474+0.11 0.62+0.10
week 5-8 0.38+0.10 0.36+0.12 0.50+0.14 0.29+0.08 0.37+0.07
week 9-12 0.27+0.09 0.29+0.10 0451+0.14 0.174+0.05 0.28+0.07
week 13-16 0.31+0.11 0.284+0.13 0.54+0.19 0.15+0.06 0.30+0.08
week 5-16 0.91-+0.20 0.84+0.23 0.561+0.12 0.88+0.15

1.35+0.33

aNote that the different periods are not comparable due to individual drop-outs and various observation times (pre-study period was 6 months;
week 5-16, 3 months; other periods, 1 month).
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study and, of the 130 patients who were not initially
transfused, only 24 (19%) required transfusion after 1
month of therapy. The mean number of units
transfused in the 66 patients who were transfused
during both the pre-study and study periods fell from
2.04 in the first month of the study to 1.00 U/patient
in the final month, mainly due to marked reductions in
transfusion requirement in epoetin o-treatment re-
sponders.

The overall mean hemoglobin value at transfusion
(i.e. the trigger for transfusion) was virtually un-
changed during the study (7.59 g/dD) compared to
baseline (7.87 g/dl), thus suggesting that there were
no significant modifications in transfusion practices.

Quality of life, performance scores and
global assessment

All three parameters included in the quality of life
evaluation (energy level, daily activity and overall
quality of life) were improved by a similar extent at the
end of the study (Table 4). The improvements seen in
patients treated with non-platinum-based chemother-
apy were somewhat greater than those in patients
treated with platinum-based chemotherapy, although
both groups had comparable bascline values. Improve-
ments were more frequently seen in patients who
achieved an increase in hemoglobin level of at least
2 g/dl from baseline than in those who did not.

An overall improvement was also observed in mean
WHO performance scores (mean change from baseline
to termination; —0.4+1.2), with the percentage of
patients acheiving a score of 0 increasing from 11% at
baseline to 27% at the end of the study. This was
accompanied by a reduction in the percentage of
patients scoring 2 or more from 47% at baseline to 23%
at the end of the study. Similar improvements were

noted in patients treated with platinum-based and non-
platinum-based chemotherapy. Patients with hemoglo-
bin level increases of at least 2 g/dl from baseline
achieved considerably better scores than those who
did not respond to epoetin o therapy (Figure 2). The
mean improvement observed in patients with hema-
tological rseponse (—0.6+0.1) was highly statistically
significant  (»=0.0001). No significant change
(0.1+0.2; p=0.74, paired ttest) was observed in
patients without a hematological response.

The physicians’ global assessment of treatment
efficacy was performed in 171 patients; study treat-
ment was classified as ‘good’/‘very good’/‘excellent’ in
143 of these patients (84%) and ‘poor’/fair’ in the
remaining 28 (16%). There were no marked differ-
ences between the findings in the platinum and non-
platinum chemotherapy-based groups.

60

50

]
o
L]

-
o

No. of patients
N w
o o
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o

Missing 0 17 2 3 4
WHO performance score

Figure 2. WHO performance scores before and after
treatment in responders (patients experiencing an increase
from baseline level of hemoglobin of at least 2 g/dl during the
study) and non-responders. *Those patients for whom data
were not available were defined as missing.

Table 4. Mean+SD (n) quality of life measures (0-10 cmy) at baseline and at endpoint, according to chemotherapy and

hematological responses

Hematological response

Chemotherapy
Platinum-based Non-platinum-
(n=116) based
(n=99)

Overall Responders ~ Non-respon- Overall
(n=215) (n=143) ders (n=215)
(n=72)

Energy level (n) baseline 4.9+2.37 (113) 4.4:2.18 (95) 4.6+2.29 (208) 4.6+2.22 (140) 4.8+2.45 (68) 4.6+2.29 (208)

change® 1.54+3.01 (99) 2.2+2.66 (66)
Daily activity (n) baseline 4.7+2.52 (113) 4.7+2.31 94)
change® 1.7+3.30 (99) 2.1+2.82 (65)
Quality of life (n) baseline 5.0+2.58 (112) 5.0+2.26 (93)
change® 1.94+2.97 (98) 2.0+2.62 (66)

1.8+2.88 (165) 2.3+2.56 (123) 0.4+3.34 (42) 1.8+2.88 (165)
4.7+2.42 (207) 4.6+2.35 (140) 4.9+ 257 (67) 4.712.42 (207)
1.9:+3.11 (164) 244279 (123) 0.313.51 (41) 1.9+3.11 (164)
5.0+2.43 (205) 4.8+ 2.37 (138) 5.2+2.56
1.9+2.83 (164) 2.3+2.73 (122) 0.8+2.84

67) 5.0+2.43 (205)
42) 1.9+2.83 (164)

—~—

#Positive change reflects improvement.
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Safety and tolerability

Treatment with epoetin o was well tolerated. In total,
there were 83 reported adverse events in the patients
undergoing cyclic chemotherapy. The events most
commonly reported in both chemotherapy groups
were associated with the cardiovascular and gastro-
intestinal systems and the body as a whole. Of these,
13 were considered to have a possible or definite
relationship to epoetin o therapy. Three patients
experienced blood pressure anomolies and one
experienced mild tachycardia. One patient, who
experienced a rise in blood pressure after week 13,
discontinued epoetin o therapy. Of note, six patients
receiving platinum-containing chemotherapy experi-
enced skin and s.c. tissue adverse events, whereas this
was observed in only one patient in the non-platinum-
containing chemotherapy group. Three patients ex-
perienced transient skin reaction at the injection site
as a result of epoetin o administration. This did not
require discontinuation of therapy. There were 31
deaths during the study, none of which were related to
epoetin o therapy.

Discussion

Anemia is a frequent condition in cancer patients
which tends to worsen with the progression of the
disease and with the administration of chemotherapy.
Cisplatin treatment is known to be nephrotoxic and it
has been suggested that this may result in damage to
erythropoietin-producing cells leading to anemia.” '#
However, a normal endogenous erythropoietin re-
sponse to declining hemoglobin levels has been
observed in patients treated with consecutive cycles
of cisplatin."® Cisplatin-treated patients have also been
shown to develop severe anemia without underlying
renal failure.” Moreover, a normal erythropoietin
response to anemia has been reported in patients
treated with cisplatin or non-cisplatin chemotherapy.?
The results from the current study indicated that
concomitant chemotherapy with platinum-containing
regimens clearly did not compromise the efficacy of
epoetin o in stimulating erythropoiesis, with similar
overall response rates observed in the groups treated
with platinum-based and non-platinum-based che-
motherapy (70 and 63%, respectively). This suggests
that mechanisms other than nephrotoxicity are also
involved in the development of anemia secondary to
chemotherapy.

The overall response rate to epoetin « therapy of
67% was impressive, but might have been improved
further if dose escalation had been permitted in

Epoetin o for anemia in cancer patients

patients who did not experience a hematological
response. This presumption is supported by data from
open-label studies following on from a large multi-
center double-blind placebo-controlled study.®*¢”
During the double-blind part of the study, patients
not receiving chemotherapy were administered
300 IU/kg/week epoetin o for 8 weeks, whereas
patients receiving chemotherapy (divided into two
groups: receiving cisplatin or not receiving cisplatin)
were administered epoetin o 450 IU/kg/week for 12
weeks. Following completion of the double-blind
phase, patients received epoetin o on an open-abel
basis, with a dose titration of up to 900 1U/kg/week to
achieve and maintain 2 hematocrit of 38%. During the
first month of therapy, the percentage of patients
transfused was 58% in the group not receiving
chemotherapy, and 64 and 70%, respectively, in those
groups receiving chemotherapy with or without
cisplatin. During month 6 of therapy, however, these
percentages fell to 10% in the group not receiving
chemotherapy, and to 12 and 13% in the groups
receiving chemotherapy with or without cisplatin,
indicating that epoetin o administration can result in
prolonged decreased transfusion requirements.

In the present study both groups showed compar-
able myelosuppression, as reflected by similar neutro-
phil counts over time. This provides further evidence
that the effect of epoetin « in overcoming inhibition of
erythroid proliferation is not adversely affected by
platinum-containing regimens.

Apart from baseline hemaglobin values, none of the
initial parameters investigated (platinum treatment,
steroid treatment, iron supplementation and transfu-
sion dependency) were shown to have a statistically
significant relationship to hematological response to
epoetin o therapy. Also demographic factors were not
predictive for hematological response.

As a result of increases in hemoglobin concentra-
tion, the monthly percentage of patients requiring
transfusion and the rate of transfusion steadily
decreased throughout the study period. Again, there
were no marked differences between the groups
treated with platinum- or non-platinum-containing
regimens.

Benefits were also observed in the individual
transfusion requirements of the patients, with the
need for transfusion after 1 month being eliminated in
75% of patients who were transfused before the start
of the study. Moreover, only 19% of patients who were
not initially transfused required transfusion after 1
month. It is also interesting to note that the mean
hemoglobin concentration at the end of the study was
approximately 1.4 g/dl lower in the patients who
received transfusions during the study compared with
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those who were not transfused. This further suggests
that epoetin o has benefits over blood transfusion in
treating anemia.

The increases in hemoglobin levels and reductions
in transfusion requirements seen in patients who
experienced an increase of at least 2 g/dl in hemoglo-
bin level from baseline during treatment with epoetin
o were translated into overall improvements in quality
of fife and performance score. Quality of life, assessed
using a visual analog scale to monitor energy level,
ability to do daily activities and overall quality of life
improved markedly in patients who experienced a
hematological response. These patients also experi-
enced a statistically significant (p>0.0001) improve-
ment in mean WHO performance score. The post-
study shift-down of a small number of responders and
non-responders to a WHO performance score of 4 was
thought to be attributable to disease progression
during the study period.

Comparative cost analyses for epoetin o versus
transfusion in cancer patients were not available for
each of the participating centers in this study.
However, evidence exists in previous studies, of
conditions other than cancer, that epoetin o provides
hematological recovery benefits at a level of cost
effectiveness over transfusion.'® In seriously incapi-
tated transfusion-dependent patients, epoetin can also
produce a competitive cost per quality-adjusted life-
year.'?

As reported in previous studies, treatment with
epoetin o was well tolerated. The only adverse event
which was considered ‘definitely’ related to study
treatment was pain at the injection site and this was
observed in only three patients. An increase in blood
pressure was also noted in three patients but resulted
in treatment withdrawal in only one. These effects
may have been caused by an inappropriate increase in
red blood cell mass® and may have been prevented by
monitoring the initial blood pressure.

In conclusion, this study has shown that epoetin o
(150 1U/kg) three times/week is a well tolerated and
effective treatment resulting in increased hemoglobin
concentrations and decreased transfusion require-
ments in anemic cancer patients treated with che-
motherapy. These objective benefits also appear to be
associated with marked improvements in the perfor-
mance scores and general quality of life of patients
with response to epoetin o therapy.
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