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Abstract

Purpose Anemia affects most patients treated for cancer by
chemotherapy. It is a known major contributor to fatigue and
loss of quality of life and is likely to have a negative effect on
prognosis and mortality from cancer. The main purpose of this
study was to characterize the management of anemia and iron
deficiency in a French oncology day-care center.

Methods A retrospective study was conducted between May
and November 2012 in the oncology day unit of the Jean
Godinot Cancer Center (France). The 133 patients included
were all over the age of 18 and being treated by chemotherapy
and had mild, moderate, or severe anemia.

Results Over half (58 %) the patients were shown to be re-
ceiving no specific treatment for anemia. Iron balance was
assessed in 71 patients and iron deficiency diagnosed in 37.
Stepwise logistic regression showed that patients with severe
to moderate anemia were nearly four times more likely to have
an iron balance assessment than those with mild anemia (OR,
3.78; 95 % CI, 1.84-7.76; P = 0.0003). Classical logistic
regression shows that older patients (>70) are three times less
likely to have an iron balance assessment than patients
<70 years (OR, 0.32; 95 % CI, 0.12-0.86; P = 0.06).
Conclusion An ideal medical setting for the management of
anemia and iron deficiency, and the associated quality-of-life
concerns, has yet to be defined for patients with cancer.
Screening and treatment of mild to moderate anemia are inad-
equate, despite the advent of erythropoiesis-stimulating
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agents. Large scale, multicenter studies are required to define
a clear medical framework for the management of anemia and
iron deficiency.
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Introduction

Quality-of-life issues and fatigue associated with cancer and
cancer treatments have become the most frequently reported
concerns for these patients [1, 2]. Anemia is recognized as a
major contributor to fatigue [3], and its incidence in cancer
patients has been studied by several authors [4—7]. More re-
cently, chemotherapy-induced iron deficiency has been esti-
mated to affect 32 to 63 % of patients with different tumor
types; most of these patients were also anemic [8]. Anemia has
a multifactorial etiology [9] and can strongly affect cancer
outcomes and survival [10—12], not only in cases of severe
anemia but also in mild anemia situations [6, 13].

In 2001, the European Cancer Anemia Study (ECAS)
showed that over 60 % of anemic patients did not have any
specific treatment for their anemia [14]. The advent of
erythropoiesis-stimulating agents (ESA) has improved treat-
ment outcomes and quality of life for cancer patients. The
most recent guidelines have evolved towards recommending
treating anemia [15—17], with the objectives of improving
quality of life in patients with cancer and limiting the use of
blood transfusion to the most critical cases.

At the same time, the new FACT-An and FACT-F scales
have been shown to be useful measures of patient quality of
life [18] and a number of risk factors for chemotherapy-
induced anemia have been identified [19, 20]. These
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developments are paving the way for better management and
potential prevention of anemia and iron deficiency in cancer
patients.

Nevertheless, the most recent large-scale studies still main-
tain that anemia and iron deficiency are underdiagnosed [21,
22] and often inadequately treated [14, 23-25].

The aim of the present analysis was to describe the man-
agement of anemia and iron deficiency in chemotherapy-
treated patients in a French day-care center.

Materials and methods

The present study is a single-center, retrospective analysis of
133 patients with anemia, treated for different types of cancer
in the day hospital of the Jean-Godinot Institute (Reims,
France). Between May and November 2012, data were col-
lected from 625 consecutive patients regardless of the type of
cancer. The patients included were all over the age of 18. Both
the purpose and the methodology of the study were explained
to each patient before their data were considered for inclusion
in the present analysis.

Tumor localization and metastatic status, date of diagnosis,
type of chemotherapy, and number of lines of treatment were
documented for all patients, as were gender and anthropomet-
ric measurements. None of the patients included was treated
by radiotherapy. Data on anemia management included hemo-
globin (Hb) level, iron status parameters (serum iron and fer-
ritin levels, transferrin saturation [TSAT] [26]), and current
treatments (oral or intravenous iron substitution, ESA, blood
transfusion). The present analysis is based on the latest values
of the clinical parameters registered.

Anemia was rated as severe, moderate, or mild according to
the Hb cutoff levels, Hb < 8 g/dL, 8 < Hb < 9.9 g/dL, and
10 < Hb < 11.9 g/dL, respectively [16, 26]. Iron balance as-
sessment was based on at least one of the three iron status
parameters. In this study, iron deficiency was defined at the
threshold of TSAT < 20 % in line with guidelines prevailing at
that time [16, 26, 27]. This criterion has previously been
adopted in a number of studies on the management of anemia
and iron deficiency [8, 10, 28]. TSAT has also been shown to
be a more reliable parameter than serum ferritin levels in an
inflammatory context [27, 28]. The threshold level of serum
ferritin at 100 ng/mL indicates the likelihood of absolute iron
deficiency (<100 ng/mL) or functional iron deficiency
(>100 ng/mL) [8].

Logistic regression was used to identify factors associated
with the likelihood of undergoing iron balance assessment. It
focused on a number of parameters including age, gender,
body mass index (BMI), type of disease, grade of anemia, line
of treatment, and metastatic stage. Stepwise regression was
used to identify the most relevant model (using the AIC crite-
rion). All analyses were performed using the R software, ver-
sion 12.5.1 (stats and MASS packages) [29, 30].
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Results

The study population comprised 133 patients diagnosed with
anemia according to guideline hemoglobin cutoff levels [16,
26]. Median age was 59 years (range 28-91 years); 32 patients
were <70 years; there were 30 men. Breast cancer (50 %) and
gynecologic cancers (16 %) were the most common diseases
of the study population (Fig. 1). More than half the patients
(52 %) were at metastatic stage.

Median Hb level was 9.9 g/dL (range 6.5-12.9 g/dL). Pa-
tients were stratified according to Hb levels: 65 patients had
mild anemia (Hb = 10-11.9 g/dL) and 68 had moderate to
severe anemia (Hb = 5.9-9.9 g/dL) (Fig. 2).

Over half the anemic patients (77/133, 58 %) in our study
population were shown to be receiving no treatment for ane-
mia. The median Hb level in this group of patients was 10.4 g/
dL, ranging from 8.1 to 12 g/dL. The less severely affected
patients were more likely to remain without medical treatment
for their anemia, i.e., 50 of the untreated patients had mild
anemia vs. 27 who had severe to moderate anemia (Fig. 3).

Iron balance was assessed in 71 anemic patients (53 %).
Full assessment, i.e., serum iron and ferritin levels and TSAT,
was done in 62 patients and for the nine other patients; the
assessment was partial. TSAT data were not available for three
patients. Iron balance was more likely to be assessed in the
most severely affected patients (45/68) than in those with mild
anemia (26/65) (Fig. 3).

These observations were confirmed by the results of a step-
wise logistic regression showing that the severity of anemia
was the only significant predictor of iron balance assessment
being performed. Patients with moderate to severe anemia
were nearly four times more likely to have an iron balance
assessment than those with mild anemia (OR, 3.78; 95 % CI,
1.84-7.76; P = 0.0003).

Classic logistic regression shows that gynecologic cancer
patients were nearly four times more likely to have an iron
balance assessment than breast cancer patients (OR, 4.37;
95 % CI, 1.19-15.96; P = 0.03). Likewise, lung cancer pa-
tients were also more likely to undergo iron balance assess-
ment, although this difference is not statistically significant
(OR, 7.07; 90 % CI, 1.20-41.63; P = 0.07).

The rate of iron balance assessment was also affected by
age, though not significantly: older patients (>70 years) were
three times less likely to have iron balance assessment than
patients <70 years (OR, 0.32; 95 % CI, 0.12-0.86; P = 0.06).

Other factors such as gender, BMI, and treatment line com-
bined with metastatic stage were not found to be significant
predictors of the prescription of iron balance assessment in
stepwise classic logistic regression.

Following iron balance assessment, TSAT values below
the threshold of 20 % were reported for 37 patients (Fig. 3).
The majority (N = 33) underwent a full iron balance assess-
ment, including serum ferritin levels (sFerritin); five patients
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Fig. 1 Distribution of anemic patients (N = 133) according to cancer
localization

had sFerritin < 100 ng/mL and 28 had sFerritin > 100 ng/mL.
Serum ferritin data was missing for four patients. Iron defi-
ciency was diagnosed in a little over half the patients in the
lower Hb level group (24/45) and in half (13/26) those in the
higher Hb level group.

Treated patients (56/133, 42 %) received ESA, transfusion,
or iron either alone or in any combination of the three
(Table 1). For all anemic patients, management with iron sup-
plementation was related to severity of anemia (Fig. 3) and
was thus more frequently prescribed to patients with severe to
moderate anemia (11/24) than to those with mild anemia
(3/13).

The proportion of patients on supportive care and with iron
status parameters indicating iron deficiency are presented in
Table 1; these patients were treated with at least ESA or trans-
fusion or iron supplementation. A combination of ESA and
iron supplementation was administered to six patients who
had both TSAT < 20 % and sFerritin > 100 ng/mL.

Gynecologic
16% (N=21)

Head and

Breast 50%
(N=67)

(N=12)

Hematologic
Others 3% 4% (N=5)

(N=4)

Fig. 2 Stratification of anemic patients (N = 133) according to gender
and anemia grade
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= Hb=10-11.9 g/dL

Anemic patients (N=133)

No treatment (N=77)

Iron balance assessment (N=71)
Iron deficiency (N=37)

Iron supplementation (N=14)

Fig. 3 Diagnosis and management of iron deficiency in anemic patients
(N = 133), with moderate to severe anemia (N = 68) and mild anemia
(N=165)

Discussion

The present analysis of 133 anemic patients shows that in the
context of a cancer day-care center, less than half the patients
(42 %) were receiving supportive care for anemia. Indeed,
little over half (53 %) had undergone any iron balance assess-
ment. The severity of anemia was the only significant predic-
tive factor for the prescription of iron balance assessment, as
revealed by stepwise logistic regression.

Our data are consistent with those collected in 2001 in the
ECAS study [14] and its French arm published by Schneider
et al. [23], underscoring the fact that 60 % of anemic patients
were not treated for anemia. The present data are however
very different from those collected in France in 2006 and
published by Guardiola et al. [24]. Their analysis reported that
17 % of anemic patients were not treated for anemia, while a
German analysis from a Web-based prospective survey con-
ducted in 2009-2010 [25] showed that two thirds of patients
with Hb <12 g/dL were not treated for anemia.

With regard to iron balance assessment, Spielmann et al.
found that iron status parameters (TSAT and/or serum ferritin)
were evaluated in only one out of five patients (21 %) in a
French survey conducted in 2009-2010 [21], leaving four out
of five anemic patients not undergoing any iron balance as-
sessment. Ludwig et al. estimated that at least one third of
European patients had not undergone any iron status assess-
ment at diagnosis of anemia [22]. Our own observations of the
extent of iron status assessment come approximately midway
between the findings of these earlier publications.

A number of reasons may explain the differences observed
among published data. Firstly, assessments of anemia and iron
status vary substantially from one country to another [22].
Secondly, medical practice has wavered over the past decade
due to several changes in guidelines [15, 16, 31-33]. Yet an-
other reason may be related to the structure of the population
studied in terms of cancer types (solid tumors vs. hematological
malignancies), treatment regimens (chemotherapy vs.

@ Springer



1094

Support Care Cancer (2016) 24:1091-1096

Table 1
mL); functional (sFerritin > 100 ng/mL)

Treatment modalities for anemic patients (N = 133) and number of patients with iron deficiency (TSAT <20 %): absolute (sFerritin < 100 ng/

133 anemic patients

No supportive care (N = 77) Supportive care (N = 56)

ESA Fe suppl. ESA + Fesuppl (N = 8) Transfusion (N = 32,24 %)
(N =39, (N =16,
29 %) 12 %)
TSAT data missing 58 5 1 1 3
TSAT > 20 %
TSAT < 20 % (data missing) 6 20 14 6 17
sFerritin > 100 ng/mL 2 16 14 6 14
sFerritin <100 ng/mL 4 1 0 0
sFerritin data missing 0 3 0 3

radiotherapy), or stage and progression of the cancer. However,
with regard to findings that anemia is insufficiently treated and
iron status insufficiently assessed, our observations clearly tie
in with the conclusions of the works cited.

The present analysis shows that elderly patients (=70 years)
are less likely to be referred for iron balance assessment than
younger patients (<70 years), even though the difference lacks
statistical significance. This was an unexpected finding. It is
however known that patients may experience symptoms of
anemia at different Hb levels [4, 5, 34] and elderly cancer
patients in particular often manifest anemia at higher Hb levels
than do anemic patients without cancer [35-37]. This shows
the limits of instigating anemia treatment based on a single Hb
measurement and also the importance of systematically
screening for the symptoms of anemia.

The statistical analysis also showed that patients treated for
gynecologic cancer and, less meaningfully, for lung cancer
were more likely to undergo iron balance assessment than
breast cancer patients. Although not statistically significant,
this trend is consistent with the literature reports of a higher
prevalence of anemia in lung, gynecologic, and breast cancers
[4, 7, 14, 24] and the most severe cases of anemia, i.e., those
requiring transfusion, encountered in gynecologic and lung
cancers [4]. It is worth recalling that colorectal pathologies
are included in the 3 % “other” category of cancer localization
and are thus poorly represented in the present study
population.

Most of the patients presenting an iron deficiency
(TSAT < 20 %) also had normal to elevated sFerritin
levels (>100 ng/mL), which is the combination of iron
status parameters that characterizes functional iron defi-
ciency. Data from several controlled clinical trials have
shown that intravenous iron supplementation enhances
the response to ESA treatment and also reduces the num-
ber of ESA doses required in cancer patients [38—42]. In
routine clinical practice, serum ferritin levels <100 ng/mL
are very likely indicative of insufficient iron stores for
ESA therapy to be effective in patients with cancer [8].
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Our study presents a number of limitations. First, it was
conducted in a single cancer center on a small cohort. In ad-
dition, the sample population was not well balanced in terms
of tumor localization: half the patients were being treated for
breast cancer and only a small number for colorectal cancer,
whereas the latter patients are particularly affected by anemia
issues. And lastly, this study describes the situation of the
patients at a given time-point. It was not designed to include
any information regarding follow-up and, in particular, any
further examinations that may be required to identify the ori-
gins of anemia and iron deficiency.

Conclusion

The present analysis highlights the fact that an ideal medical
setting for the management of anemia and iron deficiency, and
the associated quality-of-life concerns, has yet to be defined for
patients with cancer. Treatment patterns could be improved by
systematic iron status assessment in all cancer patients, both
before and during chemotherapy cycles. Our results, based on
a small cohort from a single cancer center, suggest that current
screening and treatment, particularly for mild to moderate forms
of anemia, are inadequate, despite the introduction of treatment
with erythropoiesis-stimulating agents. Large-scale, multicenter
studies focusing on daily practice are required to clearly define
a clear medical structure for the management of anemia and
iron deficiency according to its specific origin.
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