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ABSTRACT

Background: Postpartum anaemia often leads to multiple clinical complications in mother as well as infant and iron
supplementation with parenteral iron is the preferred treatment modality. The present study was planned to compare
the efficacy and tolerability of IV iron sucrose and IV ferric carboxymaltose in treatment of postpartum iron
deficiency anaemia.

Methods: This randomized, parallel, open label, prospective 4-weeks study was conducted from June 2019 to
December 2020 in women with postpartum anaemia admitted to obstetrics and gynaecology inpatient department of a
tertiary care hospital. Women with postpartum iron deficiency anaemia (N=60) were randomly divided into two
groups; receiving Injection iron sucrose (N=30, maximum dose 500 mg) or Injection ferric carboxymaltose (N=30,
maximum dose 500 mg). Change in haemoglobin and serum ferritin levels from baseline to the end of 2 and 4 weeks
of treatment were evaluated.

Results: The results showed early, sustained and significant increase in the haemoglobin levels in both the groups.
However, the difference was not significant between groups (p=0.2). Evaluation of replenishment of iron stores
(serum ferritin) showed improvement in both the groups, however in FCM group the rise was found to be significant
(p<0.05).

Conclusions: FCM in a lower dose of 500mg was found to be safe and effective in significantly improving
haemoglobin concentration as well as in replenishing iron stores in patients with postpartum anaemia.
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INTRODUCTION

Globally, iron deficiency is considered to be one of the
most common single-nutrient deficiencies. Incidence of
iron deficiency anaemia (IDA) is predominantly high in
many developing countries like India and is the most
commonly encountered health problem during pregnancy
and postpartum period.! Postpartum anaemia (PPA) has
been defined by WHO as haemoglobin of less than 10
gm% during the postpartum period.? The prevalence of

PPA ranges from 4 to 27% in western population.® In
India, the prevalence of postpartum iron deficiency
anaemia was found to be higher i.e., 65%,* ranging from
26.5% in a rural Karnataka to 94.6% in rural area of
Rajasthan.>® This high prevalence of postpartum anaemia
makes it a major public health problem.

Chronic iron deficiency due to inadequate intake/lack of

iron supplementation during pregnancy, repeated
pregnancies and postpartum haemorrhage are important
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causes of postpartum anaemia. Patients with postpartum
anaemia have a longer average length of hospital stay, are
more likely to receive blood transfusion, and incur higher
hospitalization cost.” Effects of iron deficiency during
pregnancy and post-partum period include fatigue,
cardio-respiratory  problems, increased chances of
infection, reduced immunity, lactation failure, increased
post-partum  depressive episode, and post-partum
haemorrhage.® It is also associated with anxiety,
depression and imposes a substantial disease burden
during the critical period of maternal-infant interaction
and may give rise to lasting developmental deficits in
infant of affected mothers.®

Prophylactic iron supplementation reduces the risk of
maternal anaemia by 70% and iron treated women had a
greater probability of higher haemoglobin concentrations
at term and in the postpartum period.'® The first choice in
the treatment of iron deficiency anaemia for the majority
of patients is the oral iron replacement therapy. However,
oral iron is notorious for its gastrointestinal side effects
like diarrhoea, nausea, epigastric pain and constipation
which may limit the compliance of oral iron seen in
almost 20% of patients.?t Alternatively, parenteral iron
therapy could provide advantages such as faster and
higher increase of haemoglobin (Hb) levels and body iron
stores in several clinical situations.

Threat of unpredictable anaphylactic reaction by
conventional parenteral iron preparations (Iron dextran
and iron sorbitol citric acid) prevented their wide use.
Hence, modern formulations of IV iron (IV iron
sucrose(IS) and IV ferric carboxymaltose (FCM)) have
emerged as a safe and effective alternative for IDA
management.’? Studies show that iron sucrose is safe,
effective and economical for the management of anaemia
and can be administered without a test dose at most
peripheral health centres with minimum facilities but it
requires multiple doses and prolonged infusion time.'3
Ferric carboxymaltose on the other hand can be
administered in high single dose without the risk of
severe anaphylactic reactions.’? The therapeutic efficacy
of IV FCM has been evaluated in several randomized,
Phase 11, open-label, controlled, multi-centre trials in a
diverse range of conditions associated with absolute or
functional iron deficiency with or without anaemia.’®
However, there are very few published clinical studies
using ferric carboxymaltose in postpartum anaemia and
there is paucity of data in Indian context. Moreover, there
are very few studies comparing parenteral iron
preparations in postpartum anaemia. Therefore, this study
was planned to compare the efficacy and tolerability of
IV iron sucrose and 1V ferric carboxymaltose in treatment
of postpartum iron deficiency anaemia.

METHODS
This randomized, parallel, open label, prospective 4-

weeks study was conducted in tertiary care teaching
hospital in Central India from June 2019 to December
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2020. The trial procedure was designed in accordance
with the ethical standards laid down by the Indian council
of medical research (ICMR) and ethical guidelines for
biomedical research on human subjects. Informed
consent was obtained from all patients prior to their
inclusion in the study.

Postpartum women (n=106) admitted to department of
obstetrics and gynaecology were screened and sixty
women with postpartum iron deficiency anaemia with
haemoglobin <10 g/dl were included in the study.
Patients with anaemia due to other causes such as
aplastic, megaloblastic or haemolytic anaemia, acute or
chronic infection, inflammation, liver or renal disease,
and recent administration of parenteral iron preparation,
blood transfusion and intolerance to iron derivatives were
excluded from the study. Patients were randomly divided
into two groups of 30 each in the ratio of 1:1 using
random number table to receive either Injection iron
sucrose or Injection ferric carboxymaltose. Allocation to
one of the two groups was done after it had been
established that the participant fulfilled all the inclusion
criteria and none of the exclusion criteria by the treating
obstetrician. Study drugs were procured from Vinayak
agency, Gandhibag, Nagpur and were given free of cost
to the patients.

After allocation to one group, clinical examination and
evaluation of laboratory parameters like HB, HCT, MCV,
MCH was done at baseline for all participants. All
participants were dewormed. Women who had dimorphic
anaemia were given folic acid and B12 tablets along with
iron supplementation. Target iron deficit was calculated
at baseline using the Ganzoni’s formula: target iron
deficit = BW in Kg (target Hb—actual Hb) x 0.24+500.*

Injection iron sucrose was given in a dose of 200 mg
dissolved in 100 ml normal saline during the study
period; first dose was given at baseline and second dose
after two weeks. If needed, as suggested by the calculated
iron deficit, one additional dose of 100 mg was
administered. Patients in ferric carboxymaltose group
received single dose of ferric carboxymaltose 500 mg
dissolved in 100ml normal saline at baseline. Dose
calculation was done on the basis of formula for target
iron deficit. Test dose was administered to all patients
prior to administration of therapeutic dose. Patients in
both the groups were instructed to inform health care
providers if they develop any discomfort in chest,
breathlessness and itching. Clinical examination and
evaluation of laboratory parameters like HB, serum
ferritin was done at each follow-up; i.e. 2 and 4 weeks of
treatment.

Outcome measure
Primary end point of the study was to compare the
change in serum haemoglobin levels in both groups at the

end of 4 weeks. Other end points included; comparison of
change in ferritin levels in both groups at the end of 4
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weeks, change in haemoglobin level from baseline in
both groups at the end of 2 and 4 weeks of treatment,
change in serum ferritin level from baseline in both
groups at the end of 2 and 4 weeks of treatment and
number of adverse events or treatment emergent adverse
drug reactions reported or observed in both the groups.
Any adverse drug reaction if experienced by the patient
during infusion or after drug administration was
evaluated and was noted in the appropriate case record
form.

Statistical analysis

Results were expressed as mean (xSD). Intergroup
comparison of baseline demographic parametric data was
done by unpaired t-test. For primary efficacy parameters,
repeated measures ANOVA followed by Tukey’s
multiple comparison post-hoc test was used for within
group comparison at different follow-up visits. Unpaired
t-test was used for comparison between different groups.

RESULTS

Women with post-partum iron deficiency anaemia
(n=103) were screened and sixty patients fulfilling the
study criteria were included in the study. The selected
patients were randomly allocated to two treatment
groups; intravenous iron sucrose (N=30) or intravenous
ferric carboxymaltose (N =30). The mean (£SD) age of
patients receiving iron sucrose was found to be
25.13+0.69 and those treated with ferric carboxymaltose
was 24.93+0.59; having no significant difference between
the groups. Mean haemoglobin levels (8.20+0.14 vs.
7.89+0.11; p=0.10) and mean serum ferritin levels
(82.77+11.17 vs. 81.88+14.43; p=0.10) were also found
to be comparable in both the groups. Other laboratory
parameters such as HCT, MCV, MCH were also
statistically similar in both treatment groups as shown in
(Table 1). Other parameters such as parity and severity of
anaemia were also compared between the groups and
were found to be similar. The results are shown in (Table
2).

Table 1: Baseline parameters of patients with post-
partum iron deficiency anaemia.

Iron sucrose

Baseline

parameters

Age 25.13+ 0.69 24.93+059 0.82
BMI 22.99+3.2 22.69+2.4 0.3

HB 8.20+0.14 7.89+0.11 0.10
HCT 26.86+0.46 25.76+0.47  0.10
MCV 78.95+0.76 79.68+1.27 0.62
MCH 27.57+0.56 26.31+0.55 0.11
Sr. ferritin 82.77+11.17 81.88+14.43 0.96
Iron deficit 557.2+4.90 575.9+12.00 0.15

Values are expressed as mean+SD; unpaired t test, p<0.05 is
significant.
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Patients receiving iron sucrose therapy were evaluated for
change in haemoglobin levels at the end of 2 and 4 weeks
of treatment and the increase was found to be significant
(Table 3). Similarly, significant increase in haemoglobin
at both 2 weeks and 4 weeks in patients receiving ferric
carboxymaltose was also observed (Table 4).

Table 2: Baseline parameters influencing disease
severity in study population.

Baseline Iron sucrose FCM
parameters

Parity

Primipara 12 13 0.4
Multipara 18 17 0.37
Severity of anaemia

Mild 13 (43.4) 11 (36.7) 0.07
Moderate 17 (56.6) 19 (63.3) 0.09

Values are expressed as N (%); unpaired t test, p<0.05 is
significant.

Table 3: Change in haemoglobin levels in patients
receiving parenteral iron sucrose.

HB (week _Mean difference P value |
0-2 0.62° <0.001*
2-4 0.77°% <0.001**
0-4 1.39°% <0.001*

Values expressed as mean difference, #Repeated measures
ANOVA, °*Tukey’s multiple comparison test, *p<0.05 is
significant

Table 4: Change in HB from baseline 2 weeks and 4
weeks in FCM group.

HB (week Mean difference P value |

0-2 0.44% <0.001#
2-4 0.94% <0.001#
0-4 1.38° <0.001#*

Values expressed as mean difference, #Repeated measures
ANOVA, *Tukey’s multiple comparison test, *p<0.05 is
significant, FCM=Ferric carboxymaltose

The changes in haemoglobin were also compared
between the study groups and it was observed that there
was no significant statistical difference in rise in
haemoglobin at 4 weeks between the two groups (Table
5).

Table 5: Change in haemoglobin from baseline in
study population.

Change in Hb Iron

from baseline at 4  sucrose FCM
WEELS 1.23+0.10 1.40+0.11* 0.2

Values expressed as mean + SD, # unpaired t test, *p<0.05 is
significant.
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Other parameter evaluated in our study was estimating
the change in serum ferritin levels in both the groups at
the end of 4 weeks of treatment. There was statistically
significant rise in serum ferritin levels from baseline
values at 4 weeks in both iron sucrose and ferric
carboxymaltose group (Table 6).

Table 6: Changes in serum ferritin level in both the
groups at the end of study.

P

value
Iron SUCTose g5 7741117 1295+10.68% 0.003*
group
FCMgroup 81.88+14.43 162.3+13.20° <0.001*
Values are expressed as mean+SD; $ (unpaired ‘t’ test), p<0.05
is significant * FCM=Ferric carboxymaltose.

Parameters Baseline 4 weeks

To test whether treatment with ferric carboxymatose was
more efficacious than iron sucrose, we compared the rise
in serum ferritin values in both groups after 4 weeks of
treatment from baseline. The rise in serum ferritin levels
at 4 weeks was found to be significantly greater in ferric
carboxymaltose group as compared to iron sucrose group.
(Figure 1). The adverse reactions reported in both the
groups were mild and did not need any intervention; Pain
at injection site was the most common side effect in both
the groups; Iron sucrose group (N=3) and FCM group
(N=2). Other single incidences of ADRs were headache
and nausea in both the groups.

100 * pvalue < 0.05
90
80

Risein Serum Ferritin from baseline
wv
=]

Iron sucrose Group FCM group

Figure 1: Rise in serum ferritin from baseline in study
population. Values expressed as mean+SD, # unpaired
t test, *p<0.05 is significant, FCM=Ferric
carboxymaltose

DISCUSSION

lliteracy and poverty contributes to poor nutrition and
lack of awareness of nutritional and health services
provided by government collectively leads to poor
maternal health. The average age of study participants
was less than 25 years and belonging to lower
socioeconomic strata; similar patient population were
included in studies by Lunagariya et al, Hol et al, Joshi et
al and others.’>¥ WHO recommends postpartum
prophylactic use of oral iron supplementation of 60 mg
elemental iron+400 pg folic acid for 3 months.*® In India,
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the ministry of health and family welfare (MoHFW)
guidelines recommends 100mg elemental iron with 500
pg folic acid orally for all non-anaemic women and 200
mg elemental iron with 1000pg folic acid in mild to
moderately anaemic women in postpartum period. Oral
iron supplementation increases the haemoglobin levels by
2-3 g/dl within 4-12 weeks in postpartum women.%-%
However, lower compliance due to poor tolerability and
side effects such as indigestion, constipation, nausea,
vomiting, and reflux esophagitis is common with oral
iron supplementation.?2

Various preparations of parenteral iron supplementation
are available. However, studies demonstrated that ferric
carboxymaltose was superior to all.?® Ferric carboxy-
maltose is non-dextran iron complex with neutral pH and
physiological osmolarity.?* It can be administered in high
single dose without the risk of severe anaphylactic
reactions. The advantage of being non-dextran-containing
and having a very low immunogenic potential of ferric
carboxymaltose is that the risk of anaphylactic reactions
is very less. Its properties permit the administration of
large doses (15 mg/kg; maximum of 1000 mg/infusion) in
a single and rapid session (15 minute infusion) without
the requirement of a test dose. Postpartum anaemia
represents an urgent need for iron supplementation and
hence parenteral iron supplementation are found to be
better treatment strategy compared to oral iron
supplementation. Our study compared two commonly
used and recommended parenteral iron preparations; iron
sucrose and Ferric carboxymaltose in postpartum women
with baseline mean haemoglobin of 8.20+0.14 in iron
sucrose group and 7.89+0.11 in FCM group. The mean
Hb levels in the study population suggest presence of
moderate anaemic (Hb 7-9 g%) 23 and such patients
warrant parenteral iron therapy to replenish the stores so
as to reduce the associated complications. In this study
iron sucrose and FCM were used as per the protocol by
calculating target iron deficit and both were effective in
treating postpartum anaemia with very few mild adverse
events. There was significant rise of Hb in both the
groups from baseline. However, when compared between
the groups, no significant difference was noted (mean
increase in Hb of 1.23+0.10 in Iron sucrose group and
1.40+0.11 in FCM group).

The increase in mean haemoglobin level after two week
of therapy in Sharma et al was 2.94 in FCM group and
1.7 in iron sucrose group whereas Breymann et al
reported the mean increase in Hb rise of 3.37 in FCM
group and 3.29 in iron sucrose group after 12 week of
therapy.?>?® Other studies conducted by Lunagariya et al,
Hol et al, Joshi et al and Sharma et al comparing the
efficacy of iron sucrose and FCM, used 1000 mg of FCM
and found significant rise in Hb compared to iron sucrose
which was calculated according to iron deficit.!>"% In
our study, however, lower dose of FCM (500mg) were
used as the target iron deficit was found to be low
(557.2+4.90 and 575.9+£12.00 in iron sucrose and FCM
group respectively) and was found to be effective in early
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(2 weeks), sustained (4 weeks) and significant
improvement in haemoglobin levels in study population.
When the replenishment of iron stores were evaluated in
both the groups, the increase in serum ferritin was found
to be significantly greater with FCM compared to iron
sucrose (mean increase in serum ferritin of 80.39+11.06
and 46.70+3.50 respectively p=0.005). Lunagariya et al
reported significant increase in serum ferritin levels FCM
group than iron sucrose group (83.95+14.37 versus
76.06£16.56; p value 0.012). Mean rise of serum
ferritin was found to be 71.07+£27.23 and 95.39+45.84 in
iron sucrose and ferric carboxy maltose group in study
conducted by Joshi et al.}” These results thus support the
use of parenteral iron therapy to replenish the iron stores
which may help in preventing the recurrence of IDA.

Both the study groups reported very few adverse events;
pain at injection site being most common (N=3 in Iron
sucrose group and N=2 in FCM group). Other reactions
included headache and nausea. All the reactions were
mild in intensity and did not require any intervention. Our
study did not find any significant difference in incidence
of ADRs between the two groups. Studies referred earlier
also reported similar incidences of ADRs which were
mild in nature and were self-limiting.

CONCLUSION

Our study found a significant improvement in Hb
concentration as well as in early replenishment of iron
stores in patients with post-partum anaemia with use of
lower dose (500mg) of ferric carboxymaltose. Ferric
carboxymaltose offers benefits such as large doses given
in a short period of time, early improvement in
haemoglobin, low immunogenicity and better tolerability
profile and these advantages may help in economical use
of healthcare resources as well as improving patient
compliance.
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