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ABSTRACT

Background: Anemia is prevalent among cancer patients, affecting 39.3% to 63.4%, depending on the diagnostic
threshold used. Cancer treatments often exacerbate anemia, significantly impacting patients' quality of life. In 2019,
Feruno (Iron Isomaltoside 1000) was introduced in India for rapid intravenous infusion, offering controlled and gradual
iron release, thereby reducing toxicity risks. Studies have confirmed its safety, effectiveness, and tolerability across
various patient populations.

Methods: This single-centre, retrospective drug utilization study evaluated Iron Isomaltoside 1000 (Feruno) in 98
cancer patients with iron deficiency anemia.

Results: The mean age of patients was 56 years, with breast, ovarian, and colon cancers being the most common. The
average iron requirement was 1,396.9 mg, and the most frequently administered dosage was 1,000 mg. The treatment
was effective and well-tolerated, with minimal adverse reactions.

Conclusions: Iron Isomaltoside demonstrated a good safety profile. The iron requirement in cancer patients is usually
above 1 gram, and the most frequently prescribed dose was 1,000 mg. To improve patient compliance and leverage the
benefit of a higher dose (20 mg/kg body weight) administered in a single infusion, most patients can be treated
effectively with a total dose infusion.

Keywords: Anemia, Oncology patients, Red blood cell transfusions, Iron therapy, Feruno, Iron Isomaltoside 1000, Iron
deficiency anemia

INTRODUCTION

Anemia is a common occurrence in oncology patients,
affecting 39.3% of them as reported by the European
Cancer Anemia Survey. Other studies indicate that the
prevalence can go up to 63.4% at the time of diagnosis,
varying based on the selected threshold. Cancer patients
frequently experience anemia; half of them develop
anemia during chemotherapy and/or radiation therapy, and
one-third already had it before diagnosis. Mild to moderate
anemia develops in up to 75% of patients with cancer who
are undergoing treatment with chemotherapy and/or

radiation therapy.! Hemoglobin concentration (Hb) <120
g/l in women and <130 g/l in men is considered anemia,
according to the World Health Organization (WHO).?
Blood loss, hemolysis, and decreased erythropoiesis are
the three main mechanisms that lead to anemia.®
Gastrointestinal tumors and the replacement of bone
marrow by cancer cells directly cause blood loss. Indirect
effects of inflammation include hepcidin-mediated iron
sequestration, bone marrow suppression, and cachexia
related to malignancy. Fatigue deteriorated physical
function, and a lower standard of living are linked to
anemia.* Red blood cell transfusions and the injection of
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erythropoiesis-stimulating agents (ESAs), with or without
iron therapy, are being used as therapies for anemia caused
by chemotherapy and cancer.

Transfusions can have major side effects, poor absorption
and intolerance restrict the wuse of oral iron
supplementation, and ESAs are expensive and raise safety
issues. In 2019, a high-dose 1V iron formulation designed
for quick infusion was introduced in India under the brand
name Feruno (Iron isomaltoside 1000; Pharmacosmos
AJS, Holbaek, Denmark). It is made up of carbohydrate
moiety and iron that is firmly attached to a matrix
structure. This allows iron to be released to iron-binding
proteins gradually and in a controlled manner which
reduces the chances of toxicity preventing any possible
toxicity from the release of labile iron. Iron Isomaltoside
is safe, effective, and tolerable in a variety of patient types
compared to prior published studies.*

Objectives

The primary objective of the current research was to
determine the amount of iron needed and the dose
administered. The secondary objective was to assess the
safety of iron Isomaltoside in cancer patients with iron
deficiency anemia.

METHODS
Study design

This was a single-center, retrospective, drug utilization
study designed to assess the use of Iron Isomaltoside 1000
(Feruno) in cancer patients diagnosed with iron deficiency
anemia (IDA).

Study setting and duration

The study was conducted at Fortris Hospital, Ludhiana,
Punjab over a period of eight months, from February 2023
to September 2023.

Study population

The study included a total of 98 cancer patients with a
confirmed diagnosis of iron deficiency anemia who were
prescribed Iron Isomaltoside 1000 during the study period.
Patients whose anemia was caused by factors other than
iron deficiency were excluded from the analysis.

Sample size calculation

The sample size was determined using the Raosoft online
sample size calculator. A margin of error of 8.55%, a
confidence level of 91%, and a response distribution of
50% were applied. For a population size exceeding 20,000,
the minimum required sample size was calculated to be 98
patients.

Data collection

Demographic data such as age, weight, and type of cancer
were recorded for all patients. Hemoglobin levels at the
time of diagnosis were documented based on the American
Society of Hematology (ASH) guidelines. The iron
requirement for each patient was estimated using a
Simplified Table. Data on the actual dose of Iron
Isomaltoside (Feruno) administered was also captured.

Treatment regimen

Iron Isomaltoside 1000 was administered as an
intravenous infusion. The typical dose was 20 mg/kg body
weight, with a maximum single dose of up to 1000 mg
given over 30-60 minutes. The actual dose administered
to each patient was determined based on their calculated
iron need, using the simplified table derived from the
modified Ganzoni formula.®

Outcome measures

The primary outcome of the study was to evaluate the iron
requirement of patients using the simplified table and
compare it with the actual Iron Isomaltoside dose received.
The secondary outcome was to assess the safety profile of
Iron Isomaltoside by documenting any reported adverse
events during treatment.

RESULTS

Between February 2023 to September 2023, the
retrospective study enrolled 98 patients undergoing
treatment for a solid tumor. Of these, 98 patients were
deemed assessable for meeting the criteria and
consequently included in the analyses. The mean age of
patients with anemia due to solid tumor malignancies is 56
years with an average weight of 65 years and hemoglobin
of 8.93 mg/dl (Table 1).

Table 1: Patient demographic details.

Patient demographics Mean+SD

Age (years) 56.64+13.40
Weight (kg) 65.48+12.39
Hemoglobin (mg/dl) 8.93+£1.71

Breast, ovarian, colon, gastrointestinal, and kidney cancer
represent 23%, 14%, 14%, 12%, 11% of anemia cases
respectively (Table 2). The mean iron deficiency in cancer
patients was calculated to be 1396.9+401.41 mg, with the
most common intravenous iron therapy dosage being 1000
mg (Table 3).

Anemia is characterized by low hemoglobin levels, with
thresholds set at <14 g/dl for men and <12 g/dl for women.
It's categorized into several grades: mild (10 g/dl—
normal), moderate (8-10 g/dl), severe (6.5-8 g/dl), and
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life-threatening (<6.5 g/dl or in unstable patients) (Figure
1).16

Table 2: Incidence of anaemia in different cancer

types.
Bone cancer 2.04
Breast cancer 23.47
Cervical cancer 1.02
Colon cancer 14.29
Endometrial cancer 2.04
Gallbladder 3.06
Gastrointestinal cancer 12.24
Head and neck cancer 7.14
Hematological cancer 7.14
Kidney cancer 11.22
Lung cancer 2.04
Ovarian cancer 14.28

Anaemia grade (n=98)

Life-threatening: —
Hemoglobin

Severe: Hemoglobin [N
Moderate: Hemoglobin I
Mild: Hemoglobin G
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Figure 1: Different grades of iron deficiency anaemia
in cancer patients.
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Figure 2: Different grades of iron deficiency anaemia
based on different cancer types in patients.

Safe use of iron Isomaltoside

In routine practice, during the administration of Iron
Isomaltoside, patients received 1V iron as per the protocol
and the prescribing information of Feruno. Patients were
monitored during and for 30 minutes after the infusion for
any adverse reactions.

Among the 98 patients, three experienced treatment-
related mild injection site adverse events. Two patients
developed a mild rash at the injection site, and one patient
had a mild rash (site not specified). These adverse events
were non-serious and did not require treatment
discontinuation or dose modification. No causality
assessment was performed for these events. All three
patients who experienced adverse events had metastatic
breast cancer.

Table 3: Mean iron need (iron deficient) of cancer
patients and most common 1M dose given to the

patients.
Iron deficient (mean+SD) 1396.9+401.41
Iron dosage (mode) 1000

DISCUSSION

The incidence of anemia in cancer patients varies widely,
with studies reporting a prevalence ranging from 30% to
90% during the course of the disease.®® The prevalence of
anemia is influenced by factors such as cancer type,
disease stage, and the definition of anemia used. For
example, the reported prevalence of anemia was 37.7% in
patients with gynaecologic cancers and 26.7% in those
with colorectal cancer.”

Anemia in cancer patients can occur as a direct effect of
the neoplasm, through immune system sensitization, or
because of cancer treatments such as surgery,
radiotherapy, or chemotherapy. The incidence of
moderate-to-severe anemia (hemoglobin <10 g/dl)
remains high in patients with solid tumors receiving
chemotherapy, with a higher risk observed in those with
distant metastasis.®

A study from Northeast India reported that approximately
40-50% of patients had cancer-related anemia (CRA) at
the time of diagnosis, and this prevalence increased by
around 40% following chemotherapy. The specific
incidence of anemia varies depending on tumor type,
disease stage, and patient age.’

Another study conducted at a cancer research centre in
India found that 12.5% of patients with anemia had
absolute iron deficiency (AID), while 75% had functional
iron deficiency (FID).1° At least 50% of cancer patients in
India with anemia require iron supplementation, with
intravenous (IV) iron being the preferred mode of
therapy.!!

Grades of anaemia in different cancers

Anemia in cancer patients can be a debilitating condition
that negatively affects their overall quality of life and
worsens their prognosis. The prevalence of anemia in
cancer patients is remarkably high and is influenced by the
stage of the disease.'?*?
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The primary causes of anemia in these patients are
twofold: the cancer itself and the therapies used for its
management. The incidence of moderate-to-severe anemia
(hemoglobin <10 g/dl) remains considerably high in
patients with solid tumors receiving chemotherapy, with a
greater risk observed in those with distant metastases.

The incidence of grade 3 or 4 anemia is approximately
12% in patients with stage 1V disease, ranging from 3.7%
in those with stage 1V colorectal cancer to 21.2% in those
with stage IV ovarian cancer (Figure 2).8

Iron deficit in cancer patients and iron dosage

A study analyzed data from 1,085 patients across five
smaller clinical studies and 3,556 patients from two larger
studies, calculating the average iron deficit using a
modified Ganzoni formula. The results showed that the
average iron deficit was approximately 1,531 mg in the
smaller studies and 1,392 mg in the larger studies. Our data
on average iron deficit in iron deficiency anaemia (IDA)
in 98 cancer patients, suggesting 1396.9 mg mean iron
need or deficit concur with global data.*

The above study also suggested that a total cumulative
dose of 1,000 mg of IV iron may be insufficient for iron
repletion in a majority of patients with IDA, and a dose
closer to 1,500 mg may more accurately reflect actual iron
needs.4

Researchers also conducted an economic analysis
comparing two iron therapies lron Isomaltoside 1000
(1IM) and ferric carboxymaltose (FCM) in patients with
IDA in Denmark. The study found that, on average, 1.2
infusions were required to correct the mean iron deficit
with 1IM, compared to 1.6 infusions with FCM.
Furthermore, only 25.0% of patients treated with [IM
required multiple infusions, compared to 64.3% of those
treated with FCM. These findings suggest that IIM may
require fewer infusions per treatment course and is
associated with a lower likelihood of multiple infusion
needs compared to FCM. %

Limitations

The limitation of this study was that this study was a
retrospective study conducted at a single center, which
may limit the generalizability of the findings. The results
may not be representative of the broader population of
cancer patients with anemia due to variability in patient
demographics, clinical practices, and healthcare
infrastructure across different regions and institutions. The
follow-up period was limited to observations made during
and 30 minutes’ post-infusion. Longer-term safety and
efficacy outcomes, such as sustained hemoglobin levels,
recurrence of anemia, and longer-term adverse effects,
were not assessed. Conducted in India, the study’s findings
may be influenced by regional factors such as nutritional
status, genetic predispositions, and local clinical practices,
which might not apply to other regions or populations.

CONCLUSION

The study highlights the significant prevalence of anemia
among cancer patients, particularly those undergoing
chemotherapy and radiation therapy. lron Isomaltoside
1000 (Feruno) appears to be a safe treatment for iron
deficiency anemia in cancer patient population. The mean
iron needed in the studied patients was 1396.9 mg, with
the most common dosage administered being 1000 mg,
hence, to improve compliance of patients and the benefit
of higher dose (20 mg/kg bodyweight) being given in one
infusion, most patients can receive total dose infusion in
one setting.
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