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Introduction: Chemotherapy-induced anemia (CIA) is a frequent complication among cancer
patients, with elderly patients more likely to suffer severe effects. Biosimilar erythropoiesis-
stimulating agents lower costs of supportive cancer treatment, and thus are particularly relevant in
the elderly cancer population, which is growing rapidly worldwide. The goal of this subanalysis
was to compare the tolerability and effectiveness of an epoetin biosimilar for treating CIA in
patients <70 years old vs patients =70 years old.

Materials and methods: The ORHEO observational trial enrolled patients with CIA
(hemoglobin [Hb] <11 g/dL) in association with chemotherapy for solid tumors, lymphoma,
or myeloma. Patients received an epoetin biosimilar and were evaluated at 3 and 6 months for
response, defined as achieving target Hb without blood transfusions during the 3 weeks preceding
measurement, Hb =10 g/dL, or Hb increase =1 g/dL since study enrollment. Secondary end points
included changes in Hb level, treatment interruptions, transfusion rates, and adverse events.
Results: Among the 2,310 original patients, 1,301 <70 years old were compared to
1,009 =70 years old. Almost all patients (99.9%) received the biosimilar epoetin zeta (Retacrit).
Patients in both groups responded well to treatment with biosimilar epoetin, with 79.8% and
84% responding at 3 months and 86.3% and 86.8% at 6 months among younger and elderly
cohorts, respectively. Biosimilar epoetin therapy was well tolerated, with adverse events
reported in only 17.6% and 16.4% of younger and elderly patients, respectively. A greater
number of thromboembolic events and a lesser rate of infections were reported in the elderly,
but were still lower than reported in clinical registration trials. No treatment fatalities occurred
in either group.

Conclusion: Biosimilar epoetin was an effective and well-tolerated treatment for managing
CIA in elderly cancer patients.
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Introduction

Erythropoiesis-stimulating agents (ESAs) are human recombinant forms of
erythropoietin that stimulate bone marrow to produce red blood cells.! In addition to
alleviating the symptoms of anemia, the use of ESAs may prevent the need for red
blood-cell transfusions in patients with chemotherapy-induced anemia (CIA)?* and
avoid transfusion-related complications.*

CIA is estimated to affect as many as 67% of patients undergoing myelosup-
pressive chemotherapy.® In addition to affecting patient quality of life adversely,®
CIA has been associated with reduced survival rates for patients with solid tumors,
lymphoma, or myeloma.” The incidence of anemia rises with age, with some research
reporting a notable increase in prevalence of anemia in the oldest subjects.® In the
elderly, CIA is associated with more severe symptoms, ranging from weakness and
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fatigue to increased falls and depression. Although CIA is
of major concern when treating the elderly patient, there is a
paucity of information systematically addressing the clinical
response of ESAs in elderly with CIA.

Since the patent expiration of the first ESA — epoetin
alfa — several biosimilar epoetin options have become
available.’ Although the quality, safety, and clinical efficacy
of biosimilar products have been established through rigor-
ous preapproval testing, clinical and postapproval assess-
ments ensuring similarity of safety and efficacy to originator
products are recommended.!®!! The approval of epoetin
biosimilars in the European Union requires postmarketing
studies. The ORHEO study was an observational, longitu-
dinal, multicenter study performed in France to evaluate the
efficacy and safety of biosimilar epoetins for the treatment
of CIA in the clinical setting.'?

For the reasons presented regarding the importance of
managing CIA in the elderly patient and the lack of studies,
an exploratory subanalysis was performed on the results of
the ORHEO observational study' to compare the tolerability
and effectiveness of epoetin biosimilars in the management
of CIA in younger patients (<70 years old) versus elderly
patients (=70 years old). A description of the ORHEO trial
is presented in the following sections.

Materials and methods

ORHEO was a large observational, noninterventional,
longitudinal, national, multicenter study (NCT02140736).2
Inclusion criteria included patients at least 18 years of age
presenting with CIA (irrespective of chemotherapy cycle)
associated with solid tumors, lymphomas, or myelomas
and eligible for treatment with an epoetin alfa biosimilar.
Patient characteristics were recorded at baseline, along
with anemia-related information, such as observed and
target hemoglobin (Hb; as chosen by the treating clini-
cian), blood count, and iron-load profile; brand and dose
of epoetin biosimilar prescribed; details of any other
treatments; and adverse events. Patients were followed
for 6 months over three visits: inclusion visit, 3-month
follow-up visit, and 6-month end-of-study visit. Informed
patient consent was obtained verbally prior to participation
in the study. The study was reviewed and approved by
the ethics committee (Advisory Committee on Informa-
tion Processing Research in the Field of Health [Comité
consultatif sur le traitement de I’information en matiere
de recherche dans le domaine de la santé], Ministry of
Higher Education and Research, INSERM 700, Faculty
of Medicine, Paris, France).

Statistical methodology

All statistical analyses were performed on the per protocol
population. This excluded patients with missing baseline Hb
values, patients for whom age was not recorded, patients who
had not initiated chemotherapy at baseline, patients who were
not receiving an epoetin biosimilar at baseline, and patients
who switched to another epoetin treatment between baseline
and month 6. In addition, patients with a disease other than
those described in the protocol were excluded. The rates of
Hb responders were calculated at each visit with 95% con-
fidence intervals using SAS software (9.2 release).

Primary and secondary objectives

of the ORHEO study

The primary objective of the ORHEO study was to observe
response to treatment with an epoetin alfa biosimilar in
patients presenting with CIA in association with solid tumors,
lymphoma, or myeloma. Secondary objectives included
changes in biological indicators, such as Hb, hematocrit,
reticulocytes, serum iron, ferritin, and blood pressure, disease
outcome, and the safety profile of epoetin alfa biosimilars.

CIA was defined according to World Health Organization
(WHO) criteria,'* measured prior to starting treatment.
A patient was described as a “responder” to treatment with an
epoetin biosimilar if Hb levels were at least equal to 10 g/dL,
if there had been an increase in Hb levels of at least 1 g/dL
since the inclusion visit, or if Hb reached the target level set
by the physician on day 0, without any blood transfusions
in the 3 weeks prior to measurement (transfusion details
were reported by investigators). In patients with baseline Hb
levels at least equal to 10 g/dL, only those who reached their
Hb target or had an Hb increase >1 g/dL were regarded as
responders. Disease outcomes were reported using the WHO
performance score.'*

In total, ORHEO enrolled 2,333 patients from 235 centers;
of these, 2,310 patients were included in the analysis."
At baseline, 2.2% of patients had grade 0 anemia
(Hb=11g/dL), 57.9% had grade 1 anemia (Hb 9.5-11 g/dL),
35.6% had grade 2 anemia (Hb 8-9.5 g/dL), 4% had grade 3
(severe) anemia (Hb 6.5-8 g/dL), and 0.3% had grade 4
(very severe) anemia (Hb <6.5 g/dL). Hb response was
achieved in 81.6% and 86.5% of patients at 3 and 6 months,
respectively. Overall mean (+standard deviation) change in
Hb level was 1.52+1.61 g/dL and 1.72+1.61 g/dL at 3 and
6 months, respectively.

Almost all patients (99.9%) received the biosimilar
epoetin zeta (Retacrit; Hospira, Lake Forest, IL, USA),
while three patients received epoetin alfa (Binocrit; Sandoz,
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Holzkirchen, Germany). The median dose of biosimilar
epoetin was 30,000 IU/week during the course of the study.
Most patients (99.7%) received biosimilar epoetin via the
subcutaneous route, and almost all (98%) received single
weekly biosimilar epoetin injections.

Results
Use in patients <70 years old vs

patients =70 years old

Baseline characteristics

Among the original 2,310 patients, 1,301 (49.2%
male) <70 years old were compared to 1,009 patients (54.3%
male) =70 years old. The overall baseline characteristics of the
two groups were very similar (Table 1). The median age was
60 years (range 18—69 years) and 77 years (range 70-93 years)
(Figure 1) in the younger and elderly populations, respectively.
The distribution of patients across tumor types was similar
for both groups, except for a greater number of patients with
myeloma in the elderly group at 6 months (P=0.052). There
was no difference in mean Hb levels at 3 and 6 months. At
study entry, grade 2 anemia was similar in the younger patients
(36.5%) vs elderly (34.4%). Iron supplementation was admin-
istered somewhat less in the elderly cohort (25.9% vs 27.2%),
with a similar percentage of patients in both groups receiving
iron intravenously (9.9% vs 10.6%).

Primary end point

Patients in both groups responded well to treatment with
biosimilar epoetin. The overall response was significantly
greater among the elderly group at 3 months (84% vs 79.8%;
P=0.0181), with a significantly greater solid-tumor response
(84% vs 79.5%; P=0.026) (Table 2). At 6 months, there were
no differences in overall response rates.

Table | Baseline patient characteristics

<70 years old

(n=1,301) (n=1,009)
Median age, years (range) 60 (18-69) 77 (70-93)
Male sex (%) 49.2 54.3

=70 years old

O 70-<75 years [l 75-<80 years
[[] 80-<85 years [ =85 years

Figure | Breakdown by age in the =70-year age-group.

Secondary end points

Transfusion rates were 10.6% and 7.9% at 3 months and
6.4% and 4.9% at 6 months in younger and elderly patients,
respectively. The safety profile of biosimilar epoetin was
similar in both groups. Biosimilar epoetin therapy was well
tolerated, with adverse events reported in only 17.6% and
16.4% of younger and elderly patients, respectively (Table 3).
However, thromboembolic events occurred with significantly
greater frequency among the older patients (4.5% vs 2.7%,
P=0.011), while infections occurred with significantly greater
frequency among younger patients (6.6% vs 3%, P=0.0002).
Numbers were small, and the incidence of thrombosis was
still less than that reported in the clinical epoetin registration
trials.!s Adverse events experienced in the elderly group are
shown by specific disease state in Figure 2. No treatment-
related fatalities occurred in any group. At 3 months, 26.1%
and 32.5% of elderly and younger patients had discontinued
biosimilar epoetin, respectively, and 21% and 17.1% of
elderly and younger patients had a transient interruption in

Table 2 Response rates

Malignancy type, n (%) <70 years old =70 yearsold  P-value
Solid tumors 1,089 (83.7) 749 (74.2) 3 months
Lymphoma 138 (106) 163 (16.2) Overall response  79.8% 84% P=0.0181
Myeloma 74 G7) 97(9:6) Lymphoma 77.1% 84% P=0.2
WHO performance status (%) Myeloma 88.9% 83.9% P=0.50
0 243 163 Solid 79.5‘7 84;7 P—0.026
| 521 523 olid tumors .5% A =0.
=2 236 314 é months
. S Overall response 86.3% 86.8% P=0.82
Anemia severity (%) o o
Grade | 56.6 59.7 Lymphoma 8I.9f 904o P=0.11
Grade 2 365 344 Myeloma 84.9% 81.5% P=0.75
. . Solid tumors 87.1% 86.9% P=0.99
Abbreviation: WHO, World Health Organization.
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Table 3 Clinically significant adverse events

<70 years old, % =70 years old, %

Total® 17.6 16.4
Thromboembolic events® 2.7 4.5
Infection® 6.6 3
Increased blood pressure 2.1 2.5
Bleeding 29 1.7
Influenza-like symptoms 1.5 |
Injection-site reaction 1.4 0.8
Rash 1.1 0.6
Other 8.4 9.6

Notes: *More than one adverse event may have been reported in individual patients;
°P=0.011; <P=0.0002.

biosimilar epoetin treatment. The most common reason for
permanent and transient discontinuations in both groups was
achieving Hb target level. Overall, there were more early
withdrawals from the study among patients =70 years old
(25.76% vs 29.44%, P=0.0537).

Discussion

Incidence rates for all cancers combined have increased for
all age-groups since the mid-1970s, with the largest increase
in the 75+-year age-group, increasing by 44% between
1975-1977 and 2009-2011.'¢ Although biosimilar studies in
the elderly population are rare, there is particular relevance,
due to the propensity for biosimilar ESAs to lower overall
costs of cancer treatment. Pharmacoeconomic studies suggest
that the availability of a biosimilar may result in significant
savings due to two factors: the lower price of the biosimilar
and the potential subsequent price reduction for the originator
product.'”!® The financial savings realized from supportive-
care budgets can be used to expand access to expensive but

Thromboembolic events
M Infection M Other

97 97

Percentage
O =~ N W h 0O O N 0 © O

Solid tumor
(n=661)

Lymphoma
(n=145)

Disease type

Myeloma
(n=88)

Figure 2 Percentage of patients in the =70-year age-group who experienced main
adverse events by disease type.

potentially life-saving anticancer therapies.'”'* Additionally,
use of biosimilar ESAs can provide savings in hospital bud-
gets, expand access to ESA treatment, and provide physicians
with the opportunity to treat anemia earlier.'”

This subanalysis was designed to assess the clinical profile
of biosimilar epoetin as part of an ongoing commitment to post-
marketing observation. The results demonstrated that biosimilar
epoetin is as effective in elderly patients as in younger patients.
Safety profiles were similar, except for a higher incidence of
thromboembolic events and a lower frequency of infections
among the older patients; however, numbers were small.'®
There was no evidence of unexpected treatment-related adverse
events. Due to the methodology design of an observational
trial, no samples for analysis of antibodies to erythropoietin
receptors were collected. The results of this subanalysis sup-
port previous research on the effectiveness and tolerability of
biosimilar epoetin in treating patients with CIA.%

The strengths of this study include the following: 1) data
specifically evaluating the safety and effectiveness of bio-
similar epoetin in the elderly are lacking, 2) this subanalysis
involved a large number of patients, 3) the methods were as
close to current, “real-life” conditions as possible, and 4) it
is unlikely that future observational studies will focus on
the elderly population. The limitations of this subanalysis
include: 1) the inherent weakness of observational studies
compared to controlled randomized trials, such as severity
grading of adverse events, 2) other possible causes of anemia
undiagnosed, and 3) the lack of geriatric assessment data,
such as activities of daily living and instrumental activities of
daily living that were not end points of the ORHEO study.

Future trials evaluating all epoetin use (biosimilar and
reference) in the elderly are warranted. Ideally, these trials
should investigate the effect and management of iron load in
the patient, as epoetins are not optimally effective in patients
with iron deficiency. Despite important efforts toward pre-
scribers, there is still a consistent lack of management of
iron deficiency. This must be emphasized in the geriatric
population, in which the prevalence of iron deficiency likely
may be underdiagnosed. Therefore, the current analysis also
supports the need for general practitioners’ as well as special-
ists’ education toward exploring iron load prior to initiating
therapy with epoetin, and in cases of iron deficiency, appro-
priate iron reloading.

Conclusion

This study assessed the clinical profile of biosimilar epo-
etin as part of an ongoing commitment to postmarketing
observation, and demonstrated that biosimilar epoetin is
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well tolerated and efficacious in treating anemia in elderly
patients with CIA. Although there was an increased incidence
of thromboembolic events in the elderly population, numbers
were small, and there were no fatalities or pulmonary embo-
lisms. Overall, these data, together with the observed adverse
consequences of anemia in the elderly, are major arguments
that should be considered by physicians to better implement
the use of biosimilar ESAs in older patients with cancer.

Observational studies present a valuable means of
assessing efficacy and safety under clinical conditions, and
complement the current body of data derived from random-
ized controlled trials. Because of the favorable cost differ-
ential, the authors suggest that further observational trials be
conducted that specifically analyze the efficacy, safety, and
tolerability of biosimilars in the elderly.
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