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ABSTRACT

Background: Objective of present study was to evaluate the efficacy and safety of intravenous bolus iron sucrose for
iron deficiency anemia during pregnancy during second and third trimester women presenting at S.N. medical college,
Agra.

Methods: It was a prospective controlled trial and study was carried out in Department of Obstetrics and Gynecology,
S.N. medical college, Agra in the year 2014-2016. 100Pregnant women with proved iron deficiency anemia having
hemoglobin between 4-9gm/dl was included in this study. Total Iron deficit was calculated by standard formula.
Target haemoglobin was 11gm/dl. lron sucrose was administered by intravenous bolus and intravenous infusion
techniques. Hemoglobin was repeated at 2 weeks, 4 weeks and 8 weeks after the last dose of intravenous iron sucrose
Results: In Group A (bolus group n=50) 22 women had gestational age >24-28weeks and 20 women gestational age
>18-24 weeks, with Mean gestational age of 24.36+£3.78 weeks. In Group B (infusion group n=50) most of the
patients 24 (48%) had gestational age >24-28 weeks, 18 (36%) had gestational age >18-24 weeks, with Mean
gestational age of 24.94+3.51 weeks. Target hemoglobin was achieved in group A in all 50 (100%) cases and in group
B in 49 (98%) cases. There were no allergic reactions.

Conclusions: This study showed a significant improvement in the hemoglobin of the patients after receiving
intravenous bolus and intravenous infusion of iron sucrose. Patients achieved the target hemoglobin of 11gm/dl. Both
therapies are safe, effective and faster acting for the treatment of iron deficiency anaemia during pregnancy. The bolus
push technique is more convenient to women and care provider, less time consuming as well as cost effective.
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INTRODUCTION

Anemia in pregnancy is an important public health
problem worldwide. WHO estimates that more than half
of the pregnant women in the world have a haemoglobin
level indicative of anemia (<11.0gm/dl), the prevalence
may however be as high as 56 to 61% in developing
countries.® Women often become anemic during
pregnancy because the demand for iron and other

vitamins is increased due to physiological burden of
pregnancy. The inability to meet the required level for
these substances either as a result of dietary deficiencies
or infection give rise to anemia.?

Anemia is estimated to affect nearly two thirds of the
pregnant women in developing countries. Iron deficiency
anemia is responsible for 95% of the anaemia during
pregnancy. It is the commonest nutritional pathology in
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pregnant women.® The incidence of anemia during
pregnancy is estimated to be 40-80% in tropical
countries.* Anemia is responsible for 20% of maternal
deaths in 3 world countries. About 500,000 maternal
deaths per year and 20,000,000 maternal morbidity is due
to anaemia during pregnancy globally. Among these
patients about 47% of pregnant women suffer from
moderate to severe anemia.’

Over the past years various routine methods like oral
iron, intramuscular iron and blood transfusions were used
to treat anemia during pregnancy, but these methods have
some deficiencies.®®

Intravenous iron sucrose therapy seems to be a safe,
convenient and more effective method for treating anemia
during pregnancy.® The aim of this study was to evaluate
the efficacy and safety of relatively new intravenous
bolus and intravenous infusion of iron sucrose for iron
deficiency anemia during pregnancy during second and
third trimester.

METHODS

It was a prospective descriptive study, carried out at
Obstetrics and Gynecology department of S.N. medical
college Agra from 2014- 2016. 100 pregnant women
between 14-32 weeks of gestation diagnosed as cases of
iron deficiency anaemia with Haemoglobin level 4-
9gm/dl and serum ferritin level <18ng/dl attending the
out patients department and wards were recruited in the
study.

Written informed consent was obtained from all
participants. After calculating the iron requirement,
women were randomized to receive a multiple
intravenous bolus iron sucrose (Group A, n=50) 200mg
in 10 ml of 0.9% normal saline as rapid bolus push over
5-10 minutes, administered through a venous butterfly
cannula once the correct positioning in the vein had been
tested with normal saline, and to receive a multiple
intravenous infusion iron sucrose (Group B, n=50)
200mg in 100 ml of 0.9% saline infusion over 30 minute,
alternate days up to total calculated dose. All women
were closely observed for up to 30 minutes for adverse
reactions (after the first dose) such as nausea, burning
sensation at infusion site, local pain, rashes and
breathlessness during or immediately after the injection.
During therapy vital signs like pulse rate, blood pressure,
foetal heart rate and oxygen saturation were monitored
during and 30 minute after iron therapy. All the patients
were followed up on 2, 4 and 8 weeks after starting iron
therapy. They were assessed for relief in symptoms, sign
and laboratory parameters.

RESULTS
A total of 100 women consented to participate in the

study, 50 women being randomized to Group A (24%
primigravidae and 76% multigravidae) and 50 to Group B
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(20% primigravidae and 80% multigravidae). The mean
age, parity, period of gestation and socio-economic status
were comparable in both groups. After the first dose, 7 of
the 50 women in Group A (14%) experienced minor
adverse reactions while 6 of the 50 women in Group B
(12%).The nature of the adverse reactions were minor in
both the groups. No women experienced any major side
effects necessitating hospitalization.

Table 1: Distribution of cases according to parity.

No. % No. %
1 12 24 10 20
2 16 32 14 28
3 12 24 14 28
>3 10 20 12 24
Total 50 100 50 100

p-value=0.8813

Both groups had comparable pre-treatment Hb levels
[Group A had mean Hb of 7.92gm/dl (£SD 0.89) and
Group B had Hb of 8.18gm/dl (+SD 0.80)].

Table 2: Distribution of cases according to period of

gestation.

No. % No. %
14-18 4 8 3 6
>18-24 20 40 18 36
>24-28 22 44 24 48
>28-32 4 8 5 10
Total 50 100 50 100
Mean 24.36+3.78 24.9443.51
t-value -0.7951
P value 0.4285

The mean haemoglobin level 2 weeks after starting
therapy in group A was 8.96gm/dl with an increase of
1.04gm/dl from the pre-therapy haemoglobin level.

Table 3: Haemoglobin level before starting therapy.

No. % No. %
4-6 5 10 3 6
6.1-8 10 20 11 22
8.1-9 35 70 36 72
Total 50 100 50 100
Mean 7.92+0.89 8.18+0.80
t-value -1.5363
P value 0.1277

The groups are not significantly different
In group B, the mean haemoglobin level 2 weeks of

therapy was 9.19gm/dl with an increase of 1.01gm/dl in
the haemoglobin level from the pre-therapy level. On
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statistically analysing the results, the difference was not
significant (P=0.1087).

The mean haemoglobin level 4 weeks after starting
therapy in group A was 10.15gm/dl with an increase of
2.23gm/dl from the pre-therapy haemoglobin level. In
group B, the mean haemoglobin level 4 weeks of therapy
was 10.26gm/dl with an increase of 2.08gm/dl in the
haemoglobin level from the pre-therapy level. On
statistically analysing the results, the difference was not
significant (P=0.3584).

In group A, 4% cases achieved target haemoglobin level
2 weeks after starting therapy, 60% cases achieved target
haemoglobin level 4 weeks after starting therapy, 100%
cases achieved target haemoglobin level 8 weeks after
starting therapy. In group B, only 2% cases achieved
target haemoglobin level 2weeks after starting therapy,
64% cases achieved target haemoglobin level 4weeks
after starting therapy, 98% cases achieved target
haemoglobin level 8weeks after starting therapy on
analysing the results, the difference was statistically not
significant at 2 weeks, 4 weeks and 8 weeks after therapy
(P>0.05).

Table 4: Achievement of target haemoglobin ( >11 gm/dl) in both the groups at 2, 4 and 8 weeks after starting

therapy.
2 weeks 4 weeks 8 weeks 2 weeks 4 weeks 8 weeks
No. % No. % No % No. % No. % No. %
>11 2 4 30 60 50 100 1 2 32 64 49 98
<11 48 96 20 40 - 49 98 18 36 1 2
Total 50 100 50 100 50 100 50 100 50 100 50 100

Bolus push technique was found seven times cheaper
than the slow infusion technique.

Table 5: Grade of adverse effects in both the groups.

No. % No. %

Grade | 7 14 6 12
Grade 11 - - - -
Total 7 14 6 12
DISCUSSION

In pregnancy, anaemia has a significant impact on the
health of the foetus as well as mother. Foetuses are at risk
of preterm deliveries, low birth weights, morbidity and
perinatal mortality due to impairment of oxygen delivery
to placenta and foetus.°

The responsible constellation of factors producing iron
deficiency Anaemia generally precedes the pregnancy,
including diet poor in iron content coupled with
menstrual losses and a rapid succession of pregnancies in
which supplemental iron was not provided. Most women
begin their pregnancy with partially or completely
depleted iron reserves. Thus, the severity of anaemia is
inversely related to the amount of iron reserves.** During
pregnancy there is a great demand of iron to meet the
requirement of red blood cell mass expansion in the
mother, foetal and placental blood and blood loss at
delivery.*!2 The use of bolus-push technique has potential
for cost saving because of the avoidance of the need for a
hospital bed and other paraphernalia associated with the
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conventional infusion technique currently used in the
administration of iron. Present study shows that this is
indeed a feasible approach, with similar efficacy to the
conventional, and thereby corroborating the report by
Macdougall et al who demonstrated the safety of 200mg
iron sucrose administered as a 2-minute bolus-push in a
total of 2297 injections.™®

A study was conducted in India between November 2008
and February 2009 by Divakar H et al to compare the
efficacy, safety and cost of two methods of administering
intravenous iron sucrose, the conventional slow
intravenous infusion versus the rapid bolus-push
technique.* 152 pregnant women at 20-24 weeks
gestation with iron deficiency anaemia (Hb <11g/dl)
attending two rural antenatal clinics were randomized to
receive 400 mg intravenous iron sucrose either by the
conventional slow infusion technique or by rapid bolus
technique. There were no differences in mean rise of
Haemoglobin between the two groups. No major adverse
events necessitating hospitalization were reported in
either group, same as in our study there were no
difference in mean rise of Hb between the two groups.

So, in the present study we found that the mean
haemoglobin level before starting therapy in group A was
7.92 gm/dl and in group B was 8.18gm/dl, there was an
increase of 1.04 gm/dl in haemoglobin level after 2 weeks
of therapy and mean haemoglobin level was 8.96 gm/dl
in group A and in group B there was an increase of 1.01
gm/dl in haemoglobin level and the haemoglobin level
was 9.19 gm/dl at 2 weeks after therapy. This difference
remain same at 4 weeks after therapy. The haemoglobin
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level was 10.15 gm/dl in group A (rise of 2.23 gm/dl) at 4
weeks of therapy and in group B haemoglobin level was
10.26gm/dl (rise of 2.08 gm/dl). In group A 60% cases
achieved the target haemoglobin at 4 weeks after therapy
and 100% cases achieved target haemoglobin at 8 weeks
after therapy. In group B, 64% cases achieved the target
haemoglobin at 4 weeks after therapy and 98% cases
achieved target haemoglobin at 8 weeks after therapy.

In group A 88% cases were completely relieved of their
symptoms at 4 weeks after therapy and in group B 90%
cases were completely relieved of their symptoms. In
group A 14% cases had grade | adverse effects and in
group B 12% cases had grade | adverse effects. None of
the case in both the groups had grade Il adverse effects.
The two groups were comparable with regards to patient
demographics and pre-treatment haemoglobin. Following
treatment both groups recorded a statistically significant
increase in the mean haemoglobin level compared to
baseline (p<0.05). However, there was no difference in
two groups in rate/speed of mean rise of haemoglobin
between the two groups.

CONCLUSION

In the present study, the cases selected in both the groups
were comparable in terms of age, parity, period of
gestation and socio-economic status. Following treatment
both recorded a statistically significant increase in the
mean haemoglobin level compared to baseline. Thus, we
can conclude that both intravenous bolus and intravenous
infusion of iron sucrose therapy are safe, convenient,
effective and faster acting for the treatment of iron
deficiency anaemia during pregnancy. Cost analysis
revealed that the bolus push technique was seven times
cheaper than the slow infusion technique.

But the bolus-push technique is a cost-effective approach
to the treatment of iron deficiency anaemia during
pregnancy than the slow infusion technique.
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