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Purpose: To describe the prevalence and management of anemia in cancer patients.
Methods: This cross-sectional, observational survey was conducted in Italy and Austria. Centers
prespecified one day, during a 4-month enrollment window, to report specific data collected dur-
ing normal clinical practice for patients with non-myeloid tumors attending for chemotherapy
(tradiotherapy) treatment. The primary endpoint was the prevalence of anemia as determined
using a prespecified algorithm: hemoglobin (Hb) =10 g/dL on/within 3 days prior to visit; ongoing
anemia treatment; physician diagnosis of anemia, together with =1 anemia symptom.
Results: Between November 18, 2010 and March 18, 2011, data for 1412 patients were collected
(Italy n = 1130; Austria n = 282). Most patients (n = 1136; 80%) had solid tumors; 809 (57%)
had received =3 chemotherapy cycles. The prevalence of anemia was 32% (95% confidence
interval: 29.4%-34.2%); 196 patients (14%) were deemed anemic based on Hb =10 g/dL,
131 (9%) on ongoing anemia treatment, and 121 (9%) on physician diagnosis/anemia symptom.
Overall, 1153 patients (82%) had Hb data; mean (standard deviation [SD]) Hb levels were
11.7 (1.7) g/dL. In total, 456 patients (32%) had anemia symptoms: fatigue (n = 392; 28%)),
depression (n = 122; 9%), and dyspnea (n = 107; 8%) were most common. Fifty-one patients
(4%) had had their current chemotherapy cycle delayed due to anemia. On visit day, or =28 days
prior, 91 (6%), 188 (13%), and 81 patients (6%) had evidence of whole blood/red blood cell
transfusion, erythropoiesis-stimulating agent use, or iron use, respectively.

Conclusion: On the prespecified study day, one-third of patients with non-myeloid tumors
undergoing chemotherapy were found to be anemic and 13% had evidence of erythropoiesis-
stimulating agent use then or in the 28 days prior.

Keywords: erythropoiesis-stimulating agent, hemoglobin, iron, management, transfusion

Introduction
Anemia is common in patients with cancer, especially in those undergoing
myelosuppressive chemotherapy.! Anemia not only has detrimental effects on patient
quality of life,? but also on survival, increasing overall mortality risk by up to 65% in
some studies.? The chosen strategy for anemia management depends on the underlying
cause, but treatment options may include use of an erythropoiesis-stimulating agent
(ESA) in patients with non-myeloid tumors and chemotherapy-induced anemia (CIA),%’
iron supplementation (intravenous or oral, in absolute or functionally iron-deficient
anemia),*® and red blood cell or whole blood transfusions.®’ Despite this, anemia in
cancer patients is frequently undermanaged or not managed at all.®

The European Cancer Anaemia Study (ECAS) was the first study to provide infor-
mation on the prevalence, effects, and management of anemia in cancer patients in
clinical practice.! At the time of this study, anemia was generally treated when patients had
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hemoglobin levels <12 g/dL. Hemoglobin levels of <12 g/dL
were frequently encountered in this study, with 39% of patients
defined as anemic by this criterion at enrollment, and 67%
of patients experiencing anemia at some point during their
6-month follow-up.! Using the more stringent definition
of hemoglobin <10.0 g/dL, 10% of patients were found
to be anemic at enrollment and 39% had anemia at some
point during follow-up in the ECAS.!

Since the ECAS was conducted, updates have been
made to both the prescribing information for ESAs and the
guidelines for the treatment of anemia in cancer patients.
Currently, prescribing information for ESAs recommends that
treatment should be initiated in patients with symptoms of
anemia who have hemoglobin levels =10 g/dL, with the aim
of increasing levels to =12 g/dL.!° Current treatment guide-
lines differ slightly from organization to organization and are
also slightly different to the prescribing information above.
For example, the European Organisation for Research and
Treatment of Cancer (EORTC) recommends that ESAs should
be considered in asymptomatic patients with hemoglobin
levels =11.9 g/dL and that treatment should be initiated in
symptomatic patients with hemoglobin between 9-11 g/dL.¢
In patients with hemoglobin levels <9 g/dL, the need for
transfusion should be evaluated, and ESA treatment should
also be considered.® By comparison, joint guidelines from
the American Society of Clinical Oncology (ASCO) and the
American Society of Hematology (ASH) recommend ESAs
as a treatment option for patients with CIA and hemoglobin
levels below or approaching 10 g/dL, in order to increase
hemoglobin levels and decrease the need for transfusions.!!
For patients with hemoglobin levels <12 g/dL whose levels
have never fallen near 10 g/dL, they state that the decision to
use an ESA should be based on clinical circumstance.

Consequently, in view of these recent changes in product
labeling and treatment guidelines,*!° there is a need to re-
evaluate the prevalence and management of anemia in patients
undergoing chemotherapy. Some country-specific survey data
have been reported in the last few years,'> !> but no data have
been reported to date for Italy and Austria. Here we expand on
these recent reports and provide information on the prevalence
of anemia in patients undergoing chemotherapy in the clinical
practice setting in Italy and Austria.

Patients and methods

Study design

This was a multicenter, observational, cross-sectional survey
study conducted at clinics in Italy and Austria during a
4-month enrollment window. Clinics were asked to specify
a single day within this window on which to participate and

to report specific data collected as part of normal clinical
practice. To help ensure the representativeness of the sample,
centers were asked to enroll all eligible patients seen on
the prespecified day and to include all types of centers (eg,
oncology, hematology, gyneco-oncology). Participating
centers were required to have knowledge of standard medical
practices in their country and to be characteristic of centers
normally treating the target group. The protocol received
approval from the appropriate independent ethics committees
(1 central committee for Austria and 37 local committees for
Italy) and the study was conducted in accordance with the
International Conference on Harmonisation Good Clinical
Practice regulations and guidelines and the ethical standards
laid down in the 1964 Declaration of Helsinki.

Objectives and endpoints

The primary objective was to estimate the prevalence of
anemia in patients with non-myeloid tumors being treated
with chemotherapy (fradiotherapy), as reported during a
single office visit. The primary endpoint was the prevalence
of anemia based on the full analysis set. A secondary objective
was to describe the anemia management strategy as reported at
a single office visit in this treatment setting. Other secondary
endpoints included descriptions of the reasons for and type of
visit (outpatient or hospitalized), patient demography, tumor
type, type of chemotherapy, delays to chemotherapy due to
anemia, hemoglobin levels, and consequences of anemia
(including type[s] of treatment received for anemia on visit
day, or in the 28 days prior to their visit).

Patients

This study included men and women aged =18 years,
who had been diagnosed with non-myeloid tumors, were
currently receiving systemic chemotherapy, and were
seen at the participating center on the specified study day.
Patients were excluded if they had been diagnosed with
myelodysplastic syndrome, were hospitalized on the day of
the study for reasons other than receipt of chemotherapy or
related treatment (eg, transfusions), or were participating
in a clinical trial with protocol-specified treatment for CIA
(eg, an ESA or iron supplementation). Patients (or their
representatives) provided informed consent where required
by local regulations (informed consent was not required in
Austria, but sites were given the option to use a consent
form for data release).

Statistical methods
Analyses were descriptive in nature. The prevalence of ane-
mia was determined using a predefined algorithm, which
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defined a patient as anemic in a step-wise fashion, based on
evidence of (1) hemoglobin =10 g/dL on or within 3 days
prior to the office visit, (2) ongoing anemia treatment at the
office visit, or (3) a physician diagnosis of anemia together
with one or more anemia symptom at the office visit. Anemia
symptoms included fatigue, headache, dyspnea, loss of libido,
depression, dizziness, cold skin, palpitations, pulmonary
edema, heart failure, severe impairment of cognitive function,
or other symptoms possibly related to anemia.

Prevalence estimates of anemia were presented with
their associated 95% confidence intervals (Cls), which were
calculated using Wilson’s method. All analyses were based on
enrolled patients who met the study eligibility criteria; for some
analyses, the full analysis set was further subdivided by country
and by tumor type. Sensitivity analyses were performed to
assess the prevalence of anemia based on the prespecified
algorithm, by defining anemia using hemoglobin levels of =11
or =9 g/dL, respectively, as opposed to =10 g/dL.

Results

Patient demographics and disease
characteristics

Overall results

All enrolled patients met the study eligibility criteria and were
included in the full analysis set. Between November 18,2010
and March 18, 2011, a total of 1412 patients were enrolled

Table | Population summary by country (ltaly, Austria, and overall)

at 56 centers (Table 1). Overall, 689 patients (49%) were
male, median age was 65 years, and most patients (n=1136;
80%) had solid tumors, of which colorectal (n =256; 23%),
breast (n=255; 22%), and lung (n=197; 17%) cancers were
the most common; although, 392 solid tumors (35%) were
recorded as “other” (ie, tumor type unspecified). Overall,
809 patients (57%) had received three or fewer cycles of
chemotherapy, and 477 (34%) were currently receiving
platinum-containing regimens.

Results by country

Of the 1412 patients recruited, 80% were enrolled at
40 sites in Italy (n = 1130) and 20% (n = 282) at 16 sites
in Austria (Table 1). Baseline demographics and disease
characteristics were generally similar between countries,
although the most common types of solid tumor in Italy
were colorectal (n =222; 20%) and breast (n = 188; 17%)
cancers, while breast (n = 67; 24%), colorectal (n = 34;
12%), and lung (n = 35; 12%) cancers were most common
in Austria.

Results by tumor type

Of'the 1136 patients with solid tumors, 548 were male (48%),
and the median age was 64 years (Table 2). Median age was
highest in men with prostate cancer (73.5 years) and lowest
for women with breast cancer (59 years). Overall, 640 patients

Italy (n=1130) Austria (n =282) Overall (n =1412)
Male sex — n (%) 563 (50) 126 (45) 689 (49)
Age — median (Ql, Q3) 65.0 (56.0, 72.0) 65.0 (53.0, 71.0) 65.0 (55.0, 72.0)
Solid tumor — n (%) 914 (81) 222 (79) 1136 (80)
Breast 188 (17) 67 (24) 255 (18)
Lung 162 (14) 35(12) 197 (14)
Prostate 32(3) 4 (1) 36 (3)
Colorectal 222 (20) 34 (12) 256 (18)
Other solid tumor 310 (27) 82 (29) 392 (28)
Hematological malignancy — n (%) 216 (19) 60 (21) 276 (20)
Non-Hodgkin’s lymphoma 108 (10) 311 139 (10)
Other hematological malignancy 108 (10) 29 (10) 137 (10)
Number of chemotherapy cycles completed since initiation — n (%)
In first cycle 154 (14) 54 (19) 208 (15)
-3 475 (42) 126 (45) 601 (43)
4-6 302 (27) 71 (25) 373 (26)
>6 199 (18) 311 230 (16)
Current chemotherapy regimen contains® — n (%)
Platinum 386 (34) 91 (32) 477 (34)
Anthracycline 176 (16) 59 (21) 235 (17)
Taxane 158 (14) 58 (21) 216 (15)
Missing® 469 (42) 100 (35) 569 (40)
Currently undergoing radio-chemotherapy — n (%) 42 (4) 15 (5) 57 (4)

Notes: *Patients may be recorded in multiple chemotherapy type categories; YAn unexpected number of patients had therapies other than those listed on the case report

form and were therefore categorized as ‘missing’.
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Table 2 Population summary by tumor type (solid tumor or
hematologic malignancy)

Solid tumors Hematological

(n=1136) malignancy
(n=276)
Male sex — n (%) 548 (48) 141 (51)

Age — median (QI, Q3) 64.0 (55.0, 71.0) 68.0 (56.5, 74.0)
Number of chemotherapy cycles completed since initiation — n (%)

In first cycle 163 (14) 45 (16)
1-3 477 (42) 124 (45)
4-6 304 (27) 69 (25)
>6 192 (17) 38 (14)
Current chemotherapy regimen contains® — n (%)
Platinum 457 (40) 20 (7)
Anthracycline 134 (12) 101 (37)
Taxane 216 (19) 0(0)
Missing® 414 (36) 155 (56)
Currently undergoing 54 (5) 3 ()

radio-chemotherapy — n (%)

Notes: *Patients may be recorded in multiple chemotherapy type categories; ®An
unexpected number of patients had therapies other than those listed on the case
report form and were therefore categorized as ‘missing’.

with solid tumors (56%) had received three or fewer cycles
of chemotherapy. The proportion receiving platinum-
containing regimens differed by tumor type, being highest
in patients with lung cancer (122/197; 62%) and lowest
in those with breast (22/255; 9%) or prostate (3/36; 8%)
cancers. Overall, 414 patients with solid tumors (36%) had
“missing” information regarding the type of chemotherapy
they were receiving; it is likely that most of the patients with
“missing” information here and in the analyses below were
actually receiving a different type of chemotherapy than the
available options (platinum, anthracycline, taxane) listed on
the case report form.

Ofthe 276 patients with hematologic malignancies, 141 were
male (51%), median age was 68 years, and most patients (n=169;
61%) had received three or fewer cycles of chemotherapy
(Table 2). Only 20 patients (7%) were receiving platinum-based
therapy at that time; use of anthracycline-containing regimens
was much more common, being used in 101 of these patients
(37%). Overall, 155 patients with hematologic malignancies
(56%) had “missing” information regarding the type of
chemotherapy they were receiving.

Prevalence of anemia

Overall results

The overall prevalence of anemia was 32% (95%
CI: 29.4%-34.2%); 196 patients (14%) were deemed anemic
based on hemoglobin concentrations =10 g/dL, 131 (9%)
were deemed anemic based on anemia treatment data, and
121 (9%) based on the physician’s diagnosis of anemia along

with the presence of at least one anemia symptom (Table 3).
Overall, 456 patients (32%) reported symptoms of anemia,
the most common of which were fatigue (n = 392; 28%),
depression (n=122; 9%) and dyspnea (n=107; 8%). A total
of 1153 patients (82%) had available hemoglobin data (on
the day of visit or within 3 days prior to the visit) and among
these, the mean (SD) hemoglobin level was 11.7 (1.7) g/dL.
Only a small number of patients (n = 51; 4%) were found
to have experienced delays in their current chemotherapy
cycle due to anemia.

Table 3 Key primary and secondary outcome measures by
country (Italy, Austria, and overall)

Italy Austria  Overall
(n=1130) (n=282) (n=1412)
Prevalence
Anemic —n (%) 347 (31) 101 (36) 448 (32)
95% Cl 28.1,335  304,41.6 294,342
Type of visit — n (%)
Outpatient 517 (46) 168 (60) 685 (49)
Hospitalized 613 (54) 114 (40) 727 (51)
Reason for visit* — n (%)
Chemotherapy administration 698 (62) 193 (68) 891 (63)
Anemia treatment 43 (4) 9(3) 52 (4)
Other cancer or 398 (35) 86 (30) 484 (34)
chemotherapy-related reason
Other reason not related 14 (1) 6(2) 20 (1)
to cancer
Hemoglobin results
n (%) 905 (80) 248 (88) 1153 (82)
Mean (SD) — g/dL 1.7 (1.7) 1.7 (1.7) 117 (1.7)
Hemoglobin category — n (%)
=10 g/dL 155 (17) 41 (17) 196 (17)
>10 g/dL 750 (83) 207 (83) 957 (83)
Physician’s diagnosis of 419 (37) 135(48) 554 (39)
anemia — n (%)
Patients with anemia 368 (33) 88 (31) 456 (32)
symptoms — n (%)
Type of symptom® — n (%)
Fatigue 321 (28) 71 (25) 392 (28)
Headaches 53 (5) 8(3) 6l (4)
Dyspnea 85 (8) 22 (8) 107 (8)
Loss of libido 45 (4) 6(2) 51 (4)
Depression 112 (10) 10 (4) 122 (9)
Dizziness 31 (3) I (4) 42 (3)
Cold skin 66 (6) 10 (4) 76 (5)
Palpitations 59 (5) 3(1) 62 (4)
Pulmonary edema 0(0) 0(0) 0 (0)
Heart failure 2 (<) 2(1) 4 (<)
Severe impairment of 10 (1) 2(1) 12 (1)
cognitive function
Other symptoms possibly 6(1) 6(2) 12 (1)
related to anemia
Current chemotherapy cycle 37 (3) 14 (5) 51 (4)

delayed due to anemia — n (%)

Note: *Patients may be included in more than one category.
Abbreviations: Cl, confidence interval; SD, standard deviation.
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Sensitivity analyses determined the prevalence of
anemia for the modified algorithms (hemoglobin levels
of =11 or =9 g/dL) to be 39% (95% CI: 36.6%—41.7%) and
29% (95% CI: 26.7%—-31.5%), respectively.

Results by country

The prevalence estimates of anemia were 31% (95% CI:
28.1%-33.5%) and 36% (95% CI: 30.4%—41.6%) for Italy
and Austria, respectively; the respective proportions of
patients with available hemoglobin data were 80% (n =905)
and 88% (n = 248) (Table 3). The most common anemia
symptoms were fatigue (n=321; 28%), depression (n=112;
10%), and dyspnea (n = 85; 8%) in Italy, and were fatigue
(n=171; 25%), dyspnea (n = 22; 8%), and dizziness (n=11;
4%) in Austria.

Results by tumor type

In patients with solid tumors, the overall prevalence of
anemia was 31% (95% CI: 28.0%-33.4%); anemia was
most common in patients with prostate cancer at 42%
(95% CI: 27.1%-57.8%), and least common in those
with colorectal cancer at 21% (95% CI: 16.9%—-26.9%)
(Table 4). Overall, 940 patients (83%) with solid tumors had
available hemoglobin data and among these, the mean (SD)
hemoglobin level was 11.8 (1.7) g/dL. Three hundred and
eighty-seven patients (34%) with solid tumors had symptoms
of anemia, with fatigue (n=336; 30%), depression (n=118;
10%) and dyspnea (n = 93; 8%) being most common. Forty-
seven patients (4%) had had their current chemotherapy cycle
delayed due to anemia.

In those with hematologic malignancies, the overall
prevalence of anemia was 36% (95% CI: 30.8%—42.1%), and
213 patients (77%) had available hemoglobin data; among
these, the mean (SD) hemoglobin level was 11.3 (1.8) g/dL
(Table 4). Overall, 69 patients (25%) with hematologic
malignancies had symptoms of anemia, with fatigue (n=56;
20%) and dyspnea (n = 14; 5%) being most common. Four
patients (1%) had had their current chemotherapy cycle
delayed due to anemia.

Management of anemia

Overall results

Approximately half of patients overall were seen during an
outpatient visit (n = 685; 49%), and the remainder (n = 727;
51%) were hospitalized (Table 3). The most common reason
for their visit was chemotherapy administration (n = 891;
63%). At the time of clinic visit or within the 28 days prior,
91 patients (6%) had evidence of having received whole

blood or red blood cell transfusion, 188 (13%) had evidence
of having received an ESA, and 81 (6%) had evidence of
having received iron supplementation (Table 5). It should
be noted that evidence of any of these anemia treatments
was reported for all patients and so there could be some
overlap between these categories. ESA treatment was
ongoing without change in 135 patients (10%) and had just
been initiated in 43 patients (3%). ESA dose/schedule had
been stopped or changed in 34 patients (2%), and the most
common reason for stop or change was that the anemia had
resolved (n = 18; 53% of cases).

Results by country

In Italy, broadly similar proportions of patients were seen
during outpatient visits as were hospitalized (46% [n=517]
and 54% [n=613]), whereas in Austria, proportionally more
patients were evaluated as outpatients (60% [n = 168] and
40% [n=114]) (Table 3). The most common reason for visits
was chemotherapy administration in both Italy and Austria
(n = 698; 62% and n = 193; 68%, respectively). In Italy
and Austria, respectively, the proportion of patients having
evidence of having received whole blood or red blood cell
transfusion at the time of clinic visit or in the 28 days prior
was 5% (n=62) and 10% (n=29), ESAs were 14% (n=158)
and 11% (n=30), and iron supplementation was 7% (n=74)
and 2% (n = 7), respectively (Table 5).

Results by tumor type

Of'those with solid tumors, 54 patients (5%) had evidence of
having received whole blood or red blood cell transfusion,
144 (13%) had evidence of having received ESA, and 79 (7%)
had evidence of having received iron supplementation at the
time of clinic visit or within the 28 days prior (Table 6).
Evidence of iron and ESA use were most common in patients
with prostate cancer (11% [n=4] and 22% [n=8], respectively)
and least common in patients with colorectal cancer (4%
[n = 11] and 4% [n = 10], respectively). For those with
hematologic malignancies, there was evidence of receiving
whole blood or red blood cell transfusion in 37 patients
(13%), ESA use in 44 (16%), and iron supplementation in
only two (1%) patients at the time of clinic visit or within
the 28 days prior.

Discussion

This study shows that anemia is commonly observed in Italian
and Austrian patients undergoing myelosuppressive chemo-
therapy. The overall prevalence of anemia reported in this study
was 32% (95% CI: 29.4%—34.2%) and the overall proportion
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Table 4 Key primary and secondary outcome measures by tumor type (solid tumor or hematologic malignancy)

Solid tumors

Hematological malignancy

Breast Lung Prostate Colorectal Other Total NHL Other Total
(n=255) (n=197) (n=36) (n=256) (n=392) (n=1136) (n=139) (n=137) (n=276)
Prevalence
Anemic — n (%) 58 (23) 59 (30) 15 (42) 55 (21) 161 (41) 348 (31) 50 (36) 50 (36) 100 (36)
95% ClI 18.0,283 240,367 27.1,57.8 169,269 36.3,46.0 280,334 28.5,442 289,448 308, 42.1
Type of visit — n (%)
Outpatient 131 (51) 89 (45) 24 (67) 121 (47) 184 (47) 549 (48) 65 (47) 71 (52) 136 (49)
Hospitalized 124 (49) 108 (55) 12 (33) 135 (53) 208 (53) 587 (52) 74 (53) 66 (48) 140 (51)
Reason for visit* — n (%)
Chemotherapy 155 (61) 142 (72) 24 (67) 180 (70) 248 (63) 749 (66) 70 (50) 72 (53) 142 (51)
administration
Anemia treatment 5(2) 8 (4) 2 (6) 2 (1) 26 (7) 43 (4) I (1) 8 (6) 903
Other cancer- or 96 (38) 50 (25) 10 (28) 73 (29) 128 (33) 357 (31) 68 (49) 59 (43) 127 (46)
chemotherapy-related
reason
Other reason not 2(1) (1) I (3) 3(1) 6(2) 13 (1) 2(1) 5(4) 7(3)
related to cancer
Hemoglobin results
n (%) 214 (84) 171 (87) 30 (83) 205 (80) 320 (82) 940 (83) 105 (76) 108 (79) 213 (77)
Mean (SD) — g/dL 118 (14 11.7(1.8) 11.8(1.9) 124(l.7) 114 (1.6) 11.8(1.7) 11.3(1.6) 11.4(1.9) 11.3(1.8)
Hemoglobin category — n (%)
=10 g/dL 24 (1) 26 (15) 5(17) 18 (9) 71 (22) 144 (15) 23 (22) 29 (27) 52 (24)
>10 g/dL 190 (89) 145 (85) 25 (83) 187 (91) 249 (78) 796 (85) 82 (78) 79 (73) 161 (76)
Physician’s diagnosis 75 (29) 84 (43) 16 (44) 72 (28) 182 (46) 429 (38) 68 (49) 57 (42) 125 (45)
of anemia
Patients with anemia 74 (29) 68 (35) 16 (44) 70 (27) 159 (41) 387 (34) 33 (24) 36 (26) 69 (25)
symptoms — n (%)
Type of symptom® — n (%)
Fatigue 64 (25) 57 (29) 15 (42) 62 (24) 138 (35) 336 (30) 27 (19) 29 (21) 56 (20)
Headaches 15 (6) 9 (5) 3(8) 6(2) 24 (6) 57 (5) 3(2) 1 (1) 4 (1)
Dyspnea 17 (7) 31 (16) 4(I1) 9 (4) 32 (8) 93 (8) 54) 9 (7) 14 (5)
Loss of libido 13 (5) 10 (5) 3(8) 4(2) 21 (5) 51 (5) 0 (0) 0 (0) 0 (0)
Depression 22 (9) 20 (10) 3(8) 21 (8) 52 (13) 118 (10) I (1) 3(2) 4 (1)
Dizziness 9 (4) 7 (4) 2 (6) 3(1) 15 (4) 36 (3) I (1) 5(4) 6(2)
Cold skin 13 (5) 12 (6) 2 (6) 15 (6) 33 (8) 75 (7) 0 (0) (1) 1 (<)
Palpitations 14 (5) 11 (6) 3(8) 7(3) 22 (6) 57 (5) 2 (1) 3(2) 5(2)
Pulmonary edema 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Heart failure I (<) 1 (<) 0(0) 0 (0) I (<) 3 (<) 0 (0) (1) 1 (<)
Severe impairment (<) 1 (<) 0(0) 3(1) 6(2) (1) 0 (0) 1 (1) 1 (<)
of cognitive function
Other symptoms possibly | (<1) 1 (<) I (3) I (<) 4 (1) 8 (l) I (1) 3(2) 4(1)
related to anemia
Current chemotherapy 9 (4) 10 (5) 4(I1) 5(2) 19 (5) 47 (4) I (1) 3(2) 4 (1)

cycle delayed due to
anemia — n (%)

Note: *Patients may be included in more than one category.

Abbreviations: Cl, confidence interval; NHL, non-Hodgkin’s lymphoma; SD, standard deviation.

of patients with hemoglobin levels =10 g/dL was 17%. It is
worthwhile to note that the 95% CI were narrow, showing
that the observed estimate of 32% is precise. Enrollment
was higher than planned as more patients were seen at the
study centers in a single (prespecified) day than expected.
The fact that over 50% of patients in this study had received

three or fewer cycles of chemotherapy showed that anemia
can occur quite early on in a patient’s treatment history.

A sensitivity analysis conducted in the present study found
the prevalence of anemia defined by hemoglobin levels =11 g/dL
gave very similar results to the most comparable analysis in the
ECAS! (39% in each case). However, the sensitivity analysis
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Table 5 Transfusions (red blood cell or whole blood),
erythropoiesis-stimulating agent use and iron supplementation by
country (Italy, Austria, and overall)

Italy Austria Overall
(n=1130) (n=282) (n=1412)
Patients with evidence of 62 (5) 29 (10) 91 (6)
transfusion at visit — n (%)
Transfusion data® — n (%)
Within 28 days before visit 52 (5) 20 (7) 72 (5)
Ordered at visit 13 (1) 11 (4) 24 (2)
No transfusion/transfusion 1068 (95) 253 (90) 1321 (94)
>28 days ago
Patients with evidence 158 (14) 30 (1) 188 (13)
of ESA use at visit — n (%)
ESA data —n (%)
No ESA prescribed 951 (84) 249 (88) 1200 (85)
Ongoing (without change) 115 (10) 20 (7) 135 (10)
Initiated at visit 35@3) 8(3) 43 (3)
Dose or schedule changed 4 (<) 1 (<) 5 (<)
Stopped temporarily 19 (2) 2(1) 21 (1)
Stopped permanently 6 (1) 2(1) 8 (1)
Patients with ESA stop 29 (3) 5(2) 34 (2)
or change — n (%)
Reason for ESA stop or change — n (%)
Anemic, but not responding 5 (<) 2(1) 7 (<)
Anemic but experienced AE 3 (<) 0(0) 3(<1)
Anemia resolved 16 (1) 2(1) 18 (1)
Other 5(<I) 1 (<) 6 (<)
Patients with evidence 74 (7) 7(2) 81 (6)
of iron (IV and/or oral) use
at visit — n (%)
IV iron data — n (%)
No iron prescribed 1048 (93) 275 (98) 1323 (94)
Ongoing (without change) 20 (2) 0(0) 20 (I)
Initiated at visit 10 (1) 0(0) 10 (1)
Dose or schedule changed 3(<1) 0 (0) 3(<1)
Stopped temporarily 2 (<) 0(0) 2 (<)
Stopped permanently 0 (0) 0(0) 0(0)
Missing 47 (4) 7() 54 (4)
Oral iron data — n (%)
No iron prescribed 1048 (93) 275 (98) 1323 (94)
Ongoing (without change) 31 (3) 4 (1) 35(2)
Initiated at visit 10 (1) 3() 13 (1)
Dose or schedule changed 0(0) 0(0) 0(0)
Stopped temporarily 3(<) 0(0) 3(<1)
Stopped permanently 0(0) 0(0) 0(0)
Missing 38 (3) 0(0) 38 (3)
Patients with iron (IV and/or 8 (1) 0(0) 8 (1)
oral) stop or change — n (%)
Reason for iron stop or change — n (%)
Anemic, but not responding 3 (<1) 0(0) 3 (<)
Anemic but experienced AE 0 (0) 0(0) 0(0)
Anemia resolved 3(<1) 0 (0) 3(<1)
Other 2(<1) 0(0) 2 (<)

Note: *Patients may be recorded in multiple categories.
Abbreviations: AE, adverse event; ESA, erythropoiesis-stimulating agent;
1V, intravenous.

determining the prevalence of anemia defined by hemoglobin
levels =9 g/dL in the present study gave a higher estimate
than was observed in the ECAS (29% versus 10%, respec-
tively).! The reason for this apparent difference may be due to
differences in patient population hampering any descriptive
comparisons between the two studies. For example, in the
ECAS, prevalence estimates were assessed among all cancer
patients, including those who did not receive any potentially
myelotoxic chemotherapy treatment, whereas the present
study only enrolled patients undergoing chemotherapy, with
or without radiotherapy. However, when only the patients
receiving chemotherapy at enrollment were considered in the
ECAS, 50% of them were found to be anemic (hemoglobin
<12 g/dL)! — a figure higher than observed here (39% were
anemic based on hemoglobin levels =11 g/dL). Similarly, the
prevalence of anemia, defined as hemoglobin levels <12 g/dL,
was higher in the Belgian survey than in the present study (56%
versus 39%).!4 However, the Belgian survey included patients
with myelodysplasia, which was an exclusion criterion in the
present study, and so increased reporting of anemia is to be
expected in the former.

Although it is important to compare our data with
previous observations in the literature, the differences in
definitions of anemia that were used in these studies also
make descriptive comparisons between studies difficult, and
any apparent differences difficult to interpret. For example,
in both the ECAS! and Belgian studies,'* anemia was defined
solely on the basis of hemoglobin levels, whereas in the
present study, anemia definitions and the overall prevalence
estimate included patients who were defined as anemic based
on the presence of any of the following: hemoglobin levels,
anemia treatment data, and anemia diagnosis data (including
presence of anemia symptoms).

As anemia management data were also reported
differently in each of these studies, it is difficult to draw
conclusions regarding the impact of the changes in ESA
prescribing information and anemia treatment guidelines
over time. Overall, ESA use in the present study (13%) was
similar to that noted in the Belgian study (14%),'* whereas
use of transfusions was higher (14% versus 6%) and iron
supplementation lower (3% versus 6%) in the Belgian
study than reported here. In comparison, in the ECAS, 17%
of patients with anemia received epoetin, 15% received a
transfusion, and 6% received iron supplementation.! In the
Belgian study, the mean hemoglobin level at initiation of
ESA treatment was 10.2 g/dL;" slightly higher than the level
at which treatment was initiated in the ECAS (9.7 g/dL).!
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Table 6 Transfusions (red blood cell or whole blood), ESA use and iron supplementation by tumor type (solid tumor or hematologic
malignancy)

Solid tumor Hematological malignancy
Breast Lung Prostate Colorectal Other Total NHL Other Total
(n=255) (n=197) (n=36) (n=256) (n=392) (n=1136) (n=139) (n=137) (n=276)
Patients with evidence of 7(3) 11 (6) 3(8) 3(1) 30 (8) 54 (5) 20 (14) 17 (12) 37 (13)
transfusion at visit — n (%)
Transfusion data® — n (%)
Within 28 days before visit 6 (2) 6(3) 2 (6) 3(1) 25 (6) 42 (4) 20 (14) 10 (7) 30 (1)
Ordered at visit 2(1) 5(@3) 1 (3) 0 (0) 5(1) 13 (1) 3(2) 8 (6) I (4)
No transfusion/transfusion 248 (97) 186 (94) 33 (92) 362 (92) 362 (92) 1082 (95) 119 (86) 120 (88) 239 (87)
>28 days ago
Patients with evidence 20 (8) 34 (17) 8 (22) 10 (4) 72 (18) 144 (13) 22 (16) 22 (16) 44 (16)
of ESA use at visit — n (%)
ESA data —n (%)
No ESA prescribed 231 (91) 160 (81) 27 (75) 243 (95) 312(80) 973 (86) 113 (8l) 114 (83) 227 (82)
Ongoing (without change) 15 (6) 19 (10) 4(I) 6(2) 53 (14) 97 (9) 18 (13) 20 (15) 38 (14)
Initiated at visit 4(2) 11 (6) 2(6) 3() 17 (4) 37 (3) 403) 2.(1) 6(2)
Dose or schedule changed 2 (1) 1 (1) 0(0) I (<) 0 (0) 4 (<) (1) 0(0) I (<)
Stopped temporarily 2 (1) 4(2) 2 (6) 3(1) 6 (2) 17 (1) 3(2) 1 (1) 4 (1)
Stopped permanently I (<) 2(1) 1 (3) 0 (0) 4(1) 8 (l) 0 (0) 0 (0) 0(0)
Patients with ESA stop or 5(2) 7 (4) 3(8) 4(2) 10 (3) 29 (3) 4(3) (1) 5(2)

change — n (%)
Reason for ESA stop or change — n (%)

Anemic, but not responding | (<1) 3(2) 1 (3) 0(0) 2(1) 7(1) 0(0) 0(0) 0(0)
Anemic but experienced AE 0 (0) 1 (1) 1 (3) I (<) 0(0) 3(<1) 0(0) 0(0) 0(0)
Anemia resolved 3() 0(0) 1 (3) 3() 7(Q) 14 (1) 3(2 1 () 4(1)
Other I (<) 3(2) 0(0) 0(0) I (<) 5 (<) (1) 0(0) I (0)
Patients with evidence 15 (6) 11 (6) 4(11) I 4) 38 (10) 79 (7) 2(1) 0(0) 2(1)

of iron (IV and/or oral) use
at visit — n (%)
IV iron data — n (%)

No iron prescribed 240 (94) 186 (94)  32(89) 244 (95) 347 (89) 1049 (92) 137 (99) 137 (100) 274 (99)
Ongoing (without change) 2(1) 503) 3(8) 0 (0) 10 (3) 20 (2) 0(0) 0(0) 0 (0)
Initiated at visit 0(0) 2(1) 0 (0) 3() 5() 10 (1) 0(0) 0(0) 0 (0)
Dose or schedule changed 2 (I) 1(I) 0 (0) 0 (0) 0(0) 3(<1) 0(0) 0(0) 0 (0)
Stopped temporarily 0 (0) 0 (0) 0 (0) 0 (0) 2(1) 2 (<) 0 (0) 0(0) 0 (0)
Stopped permanently 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Missing I (4) 3(2 1 (3) 94 28 (7) 52 (5) 2(1) 0(0) 2(1)
Oral iron data — n (%)
No iron prescribed 240 (94) 186 (94) 32 (89) 244 (95) 347 (89) 1049 (92) 137 (99) 137 (100) 274 (99)
Ongoing (without change) 73) 3(2) 0 (0) 5(Q) 19 (5) 34 (3) I (1) 0(0) I (<)
Initiated at visit 42 0(0) 1 (3) 3() 4(1) 12 (1) I (1) 0(0) I (<)
Dose or schedule changed 0 (0) 0(0) 0 (0) 0(0) 0(0) 0(0) 0 (0) 0(0) 0 (0)
Stopped temporarily 0 (0) 0 (0) 0(0) I (<) 2 (1) 3(<1) 0 (0) 0(0) 0 (0)
Stopped permanently 0(0) 0(0) 0 (0) 0(0) 0(0) 0(0) 0(0) 0(0) 0 (0)
Missing 42 8 (4) 3(8) 3() 20 (5) 38 (3) 0(0) 0(0) 0 (0)
Patients with iron (IV and/or 2 (I) 1(I) 0 (0) I (<) 4 (1) 8(l) 0(0) 0(0) 0 (0)
oral) stop or change — n (%)
Reason for iron stop or 2() 1(I) 0(0) I (<I) 4(1) 8(l) 0(0) 0(0) 0(0)
change — n (%)
Anemic, but not responding 2 (I) 1 () 0 (0) 0 (0) 0 (0) 3(<1) 0 (0) 0(0) 0 (0)
Anemic but experienced AE 0 (0) 0(0) 0 (0) 0 (0) 0(0) 0(0) 0(0) 0(0) 0 (0)
Anemia resolved 0 (0) 0 (0) 0(0) I (<) 2(1) 3(<1) 0(0) 0(0) 0(0)
Other 0(0) 0(0) 0(0) 0(0) 2(1) 2(<1) 0(0) 0(0) 0(0)

Note: *Patients may be recorded in multiple categories.
Abbreviations: AE, adverse event; ESA, erythropoiesis-stimulating agent; 1V, intravenous; NHL, non-Hodgkin’s lymphoma.

212 submit your manuscript Cancer Management and Research 2013:5
Dove,


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Anemia in chemotherapy patients with non-myeloid tumors

Nonetheless, both studies are in line with current EORTC
guidelines, which state ESA treatment should be initiated at
hemoglobin levels of 9-11 g/dL in patients undergoing che-
motherapy or radiochemotherapy, based on anemia-related
symptoms.® Information regarding the patient’s hemoglobin
levels at the start of treatment was not collected in the present
study, but it is expected to be in line with the data reported
previously.

Of note in the Belgian study, is that despite the potential
deleterious impact on quality of life and prognosis, 53%
of patients overall received no treatment for their anemia,
including 15% of patients with hemoglobin levels <10 g/dL.!*
Similarly, 61% of anemic patients in the ECAS received no
treatment.! Although the overall proportion of patients who
did not receive treatment for anemia was not specifically
collected in the present study, the proportions showing
evidence of transfusion (6%), ESA use (13%) and iron
supplementation (6%) suggest that many patients also did
not receive any treatment for their anemia.

Conclusion

In this survey 32% of patients seen on the prespecified day
were observed to be anemic, but there was only evidence of
ESA use in approximately one-third of these. It is, however,
possible that some patients with low hemoglobin levels
may have had an ESA prescribed shortly after the office
visit, which would not have been captured by the current
study design. Nonetheless, these data suggest that, in line
with previous studies, a significant proportion of patients
with anemia, who could be treated with ESA according to
EORTC or the ASCO and the ASH guidelines, may still not
be receiving treatment.
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