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ABSTRACT
Background: Anaemia is a significant problem worldwide, particularly in women. Several intravenous iron
preparations are available for the treatment of anaemia. Some of them cause life-threatening anaphylactic reactions
while others require multiple small infusions to prevent iron reactions. Ferric carboxy maltose (FCM), a non-dextran
intravenous iron, is safe and effective option that can be administered as single high dose without serious adverse effects.
Methods: A prospective study was undertaken in the department of obstetrics and gynecology, Adichunchungiri
institute of medical sciences, B G Nagara, from August 2020 to November 2021 in which 50 cases with iron deficiency
anaemia were enrolled. IV FCM 1g was given. Change in the laboratory parameters such as haemoglobin (Hb), mean
corpuscular value, serum ferritin levels over a 4 weeks period were observed.
Results: A significant increase in mean Hb from 8.14 to 11.71 g was observed in patients treated with FCM after 4
weeks of therapy. Majority belonged to age group of 21-30 years and moderate type of anaemia was most common. No
serious drug reaction was reported.
Conclusions: IV FCM is safe and effective option for improving Hb in iron deficiency anaemia, in terms of restoring
iron stores in short duration of time as well as patient compliance.
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INTRODUCTION
Iron deficiency anaemia is a significant problem globally,
particularly in women. The WHO defines anaemia as Hb
value below 12 g/dl in non-pregnant women over 15 years
of age and below 1 g/dl in pregnant women.1 Half of the
world’s anaemic burden is contributed by iron deficiency
anaemia alone.2 In 2019, global anaemia prevalence was
29.9% in women of reproductive age, equivalent to over
half a billion women aged 15-49 years. The condition has
an alarming prevalence rate among pregnant women, that
is, 36.5% followed by 29.6% in non-pregnant women.3
According to the National family health survey 4(NFHS4), 53% of all women aged 15-49 years were anaemic in
India.4 Iron stores are depleted whenever there is an
imbalance between iron uptake and utilization, thus

causing iron deficiency anemia.5 Erythropoiesis is
suppressed due to iron deficiency, thereby reducing Hb. 6
Anaemia affects productive as well as reproductive
abilities of women in terms of poor work capacity,
decreased energy, diminished quality of life, fatigue or
lead to infertility.7 During pregnancy, it can result in
intrauterine growth restriction, preterm labour, low birth
weight and increased maternal and perinatal mortality.
Poor nutrition, low socio-economic status and associated
diseases contribute to iron deficiency anemia.8,9
Laboratory parameters for diagnosis of iron deficiency
anaemia include complete blood count, serum iron, serum
ferritin, transferrin saturation and total iron binding
capacity. Definitive diagnosis is bone marrow examination
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that is seldom done routinely as it is painful and invasive
procedure.

peripheral blood smear, complete hemogram and serum
ferritin.

Iron deficiency anaemia can be managed by appropriate
iron replacement. Oral therapy is the first line of treatment.
Parenteral therapy is resorted to in cases of noncompliance, malabsorption and when rapid correction of
anaemia is necessary.10 Iron sorbitol and iron dextran are
age old parenteral preparations that are abandoned due to
unpredictable anaphylaxis and dosage frequency.

Required iron dose were calculated on the basis of
Ganzoni’s formula,

FCM is a stable ferric complex bound tightly with ferric
hydroxide core stabilized by a carbohydrate polymer. It is
a novel dextran free agent approved by food and drug
administration for rapid and high dose replenishment in
cases of iron deficiency anaemia.11 It has minimal side
effects such as nausea, vomiting, headache, injection site
reactions, flushing dizziness.

Iron
requirement
(mg)=𝑏𝑜𝑑𝑦 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔) ×
𝑡𝑎𝑟𝑔𝑒𝑡𝐻𝑏 (𝑔%) − 𝑎𝑐𝑡𝑢𝑎𝑙 𝐻𝑏 (𝑔%) × 2.4 +
500 𝑚𝑔 (𝑡𝑜 𝑟𝑒𝑝𝑙𝑒𝑛𝑖𝑠ℎ 𝑖𝑟𝑜𝑛 𝑠𝑡𝑜𝑟𝑒𝑠).
Study participants were given 1000 mg of IV FCM diluted
in 250 ml of normal saline over 15 minutes as a single
dose. Test dose was given prior to full dose to check for
any adverse reaction. Study participants were observed for
one hour for side effects such as nausea, vomiting,
headache, flushing, injection site reactions, dizziness. In
case of any adverse drug reaction, the infusion was
stopped, documented and the patient was treated for the
respective adverse drug event.

Objectives
The objectives were to study the effectiveness and safety
of FCM in achieving desired levels of laboratory
biomarkers such as Hb, mean corpuscular value, serum
ferritin as prescribed by WHO guidelines; to identify and
prevent any possible adverse drug reaction in patients on
FCM.
METHODS
The study was conducted at department of OBG,
Adichunchungiri institute of medical sciences, B G
Nagara, Karnataka, India, from August 2020 to November
2021.
Fifty women diagnosed with iron deficiency anaemia
admitted or present for consultation in the OBG ward were
enrolled in the study period. Ethical clearance was
obtained from the institutional ethics committee. Written
informed consent was obtained from the study
participants.
Inclusion criteria
All non-pregnant women attending OBG unit with iron
deficiency anaemia, who exhibited non-compliance to oral
iron and provided consent were included.
Exclusion criteria
Patients with severe anemia- Hb<7; cases lost for follow
up after 4 weeks; patients with uncontrolled
hypertension/impaired renal disease/impaired liver
function/heart disease were excluded.
Relevant clinical history and patient details were entered
in a structured data collection form. Initial assessment of
anaemia, as per WHO guidelines were tabulated into mild,
moderate/severe considering laboratory parameters-

After the treatment, the patient’s progress towards
accomplishment of goal of therapy and outcomes were
analysed at the end of 4 weeks. To calculate the mean SD,
descriptive analysis of all the explanatory and outcome
parameters using frequency and proportions for
categorical variables were as in mean and SD for
continuous variables.
Student paired t test was used to compare the mean Hb
(g%) before and after FCM injection. Wilcoxon signed
rank test was used to compare the mean serum ferritin
levels pre and post infusion among study patients, the level
of significance was significant if p value was less than
0.05. Statistical analysis was performed using SPSS
(statistical package for social sciences) for windows
version 22.0 released 2013. Armonk, NY:IBM corp.
RESULTS
A total of 50 cases with iron deficiency anaemia were
studied over a period of 1 year. The demographic profile
and the baseline parameters which include age, parity,
baseline Hb and serum ferritin levels were documented.
All the study participants had iron deficiency anaemia
which was confirmed by peripheral blood smear and blood
indices.
As described in Table 1, the most common age group to
present with anaemia was 21-30 years, that is, 64% of all
the cases, followed by 31-40 years age group (18%) (Table
1).
In the study participants, the most common type of
anaemia was microcytic hypochromic anaemia with
moderate type, seen in 88% cases, followed by severe type
seen in 8% of cases (Table 2).
Data showing mean increase in Hb and serum ferritin post
transfusion (Table 3).
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Table 1: Age distribution among study patients.
Variables
Age (in years)

Category
15-20
21-30
31-40.
>40

N
7
32
9
2

%
14
64
18
4

Table 2: Distribution of study patients based on peripheral smear finding and severity of anaemia.
Variables
Category
Distribution of study patients based on peripheral smear finding
Peripheral smear
Microcytic hypochromic
Distribution of study patients based on severity of anaemia
Mild
Anaemia
Moderate
Severe

N

%

50

100

2
44
4

4
88
8

Table 3: Comparison of mean Hb before and after FCM injection and comparison of mean serum ferritin levels pre
and post transfusion among study patients.
Parameters
Time
N
Mean
SD
Mean Diff
P value
Comparison of mean Hb (gm%) before and after FCM injection among study patients using student paired t test
Before FCM Inj.
50
8.14
0.99
Hb
-3.57
<0.001*
After FCM Inj.
50
11.71
0.74
Comparison of mean serum ferritin levels pre and post transfusion among study patients using Wilcoxon signed
rank test
Pre transfusion
50
32.11
12.81
S. ferritin
-83.43
<0.001*
Post transfusion
50
115.54
26.30
Table 4: Distribution of adverse reaction of FCM injection among study patients.
Variables

Adverse reaction of FCM injection

Category
Nausea
Vomiting
Headache
Inj. Site reactions
Flushing
Dizziness
Nil

The mean Hb after treatment with FCM was 11.7 gm%,
found to be statistically significant with p value of <0.001.
The mean increase in Hb level is 3.5% in FCM, serum
ferritin 83.43 after 4 weeks of therapy. The rise in Hb
levels and serum ferritin concentration were found to be
statistically significant (p value <0.001).
Data showing adverse drug reactions occurred at the time
of infusion (Table 4). No major adverse drug events were
noted during the study period.
DISCUSSION
In the present study, we studied the efficacy and safety of
FCM in iron deficiency anaemia, not only for correction of
deficit in the Hb level but also for restitution of iron stores,

N
3
2
1
1
1
1
41

%
6
4
2
2
2
2
82

this treatment modality had a significant post transfusion
rise in Hb levels and ferritin levels which was similar to
previous studies. The most common age group was 21-30
years and moderate anaemia was most prevalent.
The macromolecular design of ferric hydroxide
carbohydrate complex allowed controlled delivery of iron
to cells in reticulo-endothelial system and subsequent
delivery to iron binding protein, ferritin and transferrin
with sustained, release of ionic iron in to the serum.
Advantages of FCM being, since it was a non-dextran, it
was more stable complex and had low immunogenic
potential with less predisposition to anaphylactic
reactions.
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Hence all these properties permitted the administration of
large dosing, 15 mg/kg maximum 1000 mg/infusion in a
single and rapid session/15 minutes infusion. The average
increase of haemoglobin after 4 weeks was 3.5%, serum
ferritin was 83.43 ng/dl. Patient compliance was good. The
rise in Hb levels and serum ferritin concentration were
found to be statistically significant p<0.001.
Onken et al evaluated 507 patients with iron deficiency
anaemia.12 The A group received 2 doses of 750 mg
injection FCM one week apart. B group received oral iron.
C group included patients who did not respond to oral iron
and were given injectable iron. Group D patients received
IV iron from start of their care. The conclusion from the
study proved that injection FCM was safer and more
efficacious in improving the haemoglobin status in
patients with iron deficiency anaemia.

CONCLUSION
Iron deficiency anaemia is a global problem that is
undermined, prompt correction will significantly reduce
morbidity and mortality. This study highlights that single
dose 1 g FCM infusion is safe and effective parenteral
therapy for iron deficiency anaemia especially in those
who require rapid replenishment in short period of time
and with poor compliance to oral iron.
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