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ABSTRACT

Background: Iron deficiency anemia is common clinical manifestation in pregnancy. It can be easily prevented or
corrected by early diagnosis and proper treatment successfully. This study was done to know the efficacy,
effectiveness, rise in hemoglobin level and adverse effects of newly available low molecular weight iron dextran
complex.

Methods: A prospective clinical trial was conducted in randomly selected 50 antenatal women who attended the OPD
of OBG department and were moderately anemic and fulfilled the inclusion criteria of the study

Results: All the 50 women were moderately anemic with hemoglobin level between 7-9 gm%. After total dose
infusion of low molecular weight fractionated iron dextran complex, hemoglobin level was measured at 4 weeks and
at term. The mean hemoglobin level rose to 9.5 gm/dl by 4 weeks after infusion and to 11.53 gm/dl at term, which
was statistically significant (p<0.0001). Only one patient developed non-cardiac chest pain during the test dose and
two patients developed urticaria during total dose infusion.

Conclusion: The study showed a statistically significant increase in hemoglobin level after total dose infusion of low
molecular weight iron dextran complex with a good safety profile and minimal hospital stay.
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INTRODUCTION

Anemia in pregnancy is a global problem. In India and its
neighbouring countries the prevalence of anemia in
pregnancy ranges from 40% to 90%.' In Karnataka
observed the incidence of iron deficiency anemia to be
58.1%. According to the community based NFHS-2 study
incidence of anemia in pregnant women was 48.6%.’
Overall incidence of anemia in pregnancy is categorized
as, (a) Any anemia 48.6% (b) Mild anemia 20.9%, (c)
Moderate anemia 29.9% and (d) Severe anemia 2.9% in
pregnant women.?

Anemia is directly and indirectly the cause of maternal

mortality and morbidity, intra-uterine growth retardation,
pre-term delivery and peri-natal mortality and morbidity.*

http://dx.doi.org/10.5455/2320-1770.ijrcog20130918

Anemia can be easily prevented or corrected or corrected
by early diagnosis and proper treatment successfully, but
it is still a major health problem in India. WHO
guidelines recommended that all pregnant women in
developing countries should receive routine daily
supplementation of iron 60mg, and folic acid 400 ug.

Govt. of India, NNAPP-1970, ICMR-4989, recommends
100mg of elemental iron+50 ug of folic acid in second
half of pregnancy for 100 days. In moderately anemic
patient, along with oral iron preparations, two doses of
parenteral intramuscular iron dextran (250 mg each) are
recommended.® The major problem with oral iron therapy
in its classic ferrous form is poor tolerability and up to
40% adverse reaction rate.® Parenteral administration of
iron is necessary under certain circumstances and may be
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suitable under following situations like, inability to
tolerate the side effects of orally administered iron,
inflammatory bowel disease, peptic ulcer, non
compliance with oral regimens, documented iron
malabsorption and pregnancies near term.*

The newly available parenteral iron dextran is a highly
fractionated form of low molecular weight iron dextran
which has been shown to be safer as compared to that of
the conventional parenteral iron preparations’ and it help
to avoid unnecessary blood transfusions in late
pregnancy.® Various controlled clinical trials have
established the excellent safety profile of highly
fractionated low molecular weight iron dextran as
compared to that of the conventional preparations.” So we
have taken this study, to assess the efficacy, effectiveness
and side effects of fractionated low molecular weight iron
dextran complex in replenishing the iron store and in
increasing hemoglobin level for the management of
moderate iron deficiency anemia in pregnancy.

METHODS

The prospective clinical trial was conducted at AIMS
college hospital for the duration of 11/, year after
obtaining ethical clearance from the concerned ethical
committee. It included 50 patients with iron deficiency
anemia between 22 wks to 34 wks of gestation. All
patient of pregnancy with iron deficiency anemia,
hemoglobin level between 7 gm% to 9 gm%, willing for
the parenteral therapy and likely to come for follow up
were included in study. After obtaining informed written
consent, detailed obstetric and menstrual history was
obtained. General physical condition was assessed
followed by per-abdominal examination and they were
admitted to the hospital as in-patients for a day dose
infusion as a single dose or in 2 divided doses. Those
allergic to parenteral iron, anemia of acute onset, anemia
at term, anemia due to haemoglobinopathy
[Thalassemia], hemolytic anemia, aplastic anemia
megaloblastic anemia, severe anemia [Hb < 7gm%],
intolerance to intra-venous administration of iron at the
first 0.5ml of test dose, unwilling to participate in the
study were excluded from the study.

The required total dose has to be individually adapted
according to the total iron deficit calculated by the
following formula: Hemoglobin in g/l -- Body weight
(kg) x (target Hb — actual Hb) g/l x 0.24 + mg iron for
store. Therapy thus should aim at not only replenishment
of hemoglobin, but of iron stores as well. Hemoglobin
was determined by cell counter method at first visit and
every 4 wks after total dose infusion. The total amount of
fractionated low molecular weight iron dextran required
is determined by calculating from the formula.

Oral iron was discontinued prior to administration. By
keeping bed side anti-anaphylactic drug tray containing Inj.
Auvil, Inj. Betnasol, Inj. Hydrocortisone, Inj. Deriphylline,
Inj. Epinephrine and Inj. Adrenaline, 0.5ml of fractionated
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low molecular weight iron dextran complex corresponding
to 25 mg of iron diluted in 10 ml of normal saline was
infused intravenously slowly for about half an hour. If no
untoward reaction occurs, total dose infusion was done.
That total amount of dose up to 20 mg per kg body weight
is added aseptically to the 500ml of sterile normal saline or
5% Glucose solution and is infused intravenously over 4-
6hrs. The rate of infusion is increased progressively to 45 —
60 drops per min. Patients are observed carefully during
the infusion and 1 hr after the completion of the procedure.
Total dose can also be transfused in divided doses, 2 times
apart a week intravenously as per above mentioned
method. The pregnant anemic women were given the
infusion and observed for the side effects, and necessary
measures were taken.

After infusion, on each visit, thorough Obstetrical
examination was done along with clinical assessment of
pallor and Hb estimation by cell counter method was
carried out. Hb was repeated at every 4 wks till term by
the same method and the rise or change in Hb level was
determined till term by comparing the values.

Statistical Analysis

The obtained data of increase in Hb% after total dose
infusion was analyzed using repeated measures of ANOVA
followed by Tukey-Kramer multiple comparison tests. A p-
value less than 0.05 were considered as significant. Data
was analyzed by using software Minitab v14.0

RESULTS

50 pregnant women who were moderately anemic were
assigned for treatment group. In all pregnant women age,
gestational age and maternal weight was recorded.

The study group of pregnant women had a mean
hemoglobin level of 7.55gm/dl and all the women were
showing microcytic hypochromic blood picture.

Table 1 revealed that 42% women in this study belonged
to the age group of 18 — 20 years followed by 26%
women were in the age group of 21 — 23 years and only
2% women belonged to age group of 30 — 32 years.

Table 1: Data representing age of study group.

Age Number Percentage
18-20 21 42

21-23 13 26

24-26 12 24

27-29 03 6

30-32 01 2

Total 50 100

At the time of diagnosis the hemoglobin levels of 24
primigravida in the study group was mean value of 8.01
gm/dl. Four weeks after total dose infusion the mean Hb
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level increased by 1.35 gm/dl and at term by it was
increased by3.92 gm/dl, whereas for 26 multigravida in
the study group were mean Hb was 7.45 gm/dl. Four
weeks after total dose infusion the mean Hb level
increased by 1.67 gm/dl and at term by 4.08 gm/dl.

Table 2: Data representing increase in Hb gm% in
primigravida and multigravida.

Increase in Hb

Hb gm%
No of Hb gm% gm%
Farameter subjects ﬁf:g;%n after 4 weeks at
of transfusion term
Primigravida 24 7-8.6 1.35 3.92
Multigravida 26 7-8.4 1.67 4.08

Table 3: Data representing increase in Hb gm%b with
gestational age.

Increase in

Parameter No of Hb gm% Hb gm%
(weeks of subiects before after 4
gestation) ) infusion  weeks of

transfusion
20to 25 16 7.35 1.61 3.88
26t0 29 18 7.6 1.85 4.37
30to 34 16 7.68 1.56 3.55

The statistical analysis of the increase in hemoglobin
levels after total dose infusion showed significant
(p<0.0001) increase levels at both 4" weeks after infusion
and at term. Out of fifty pregnant women who were given
total dose infusion, only three showed very minimal
adverse reactions. Urticaria was seen in one woman, two
women showed rashes along with itching and one women
developed non-cardiac chest pain. No women had any
severe adverse reactions.

DISCUSSION

Iron deficiency anemia is the most prevalent nutritional
deficiency affecting more than 2000 million people
approximately 20% of the world population. Pregnancy
increases the maternal need for iron to supply foetal iron
needs, which cannot be met by normal dietary intake
and requires supplementation by oral or parental route.
Commonly antenatal women are advised to take oral
iron therapy. But parenteral iron therapy is preferred in
women who are moderately anemic, who are near term
and who do not tolerate oral iron parental therapy is
preferred. Intramuscular parental therapy required
repeated injections, which may be not compiled by the
patients, as it requires repeated visits to the health
center; therefore intravenous total dose infusion is
preferred as it is one-time procedure with comparable
benefits as the intramuscular injections.

Table 4: Efficacy of fractionated low molecular weight iron dextran complex in replenishing the iron store.

0week 4 weeks At term

value

7.57

054 9.21+0.81

Hb gm%

113+1.86 144.6

Tukey’s multiple Average .
p-value : increase in

comparison

0 vs 4 weeks, p<0.001 1.64
P<0.0001 0 vs at term, p<0.001 3.73

4 weeks vs term, p<0.001 2.09

High molecular weight iron-dextran can be administered
in both intramuscular and intravenous route contains
50mg of elemental iron per ml. It is the parenteral
preparation currently in general use. It is a complex of
ferric oxy hydroxide with dextran of 500-700 Daltons in
a viscous solution containing 50 mgs/ml of iron.

Fractionated low molecular weight iron dextran
complex®®* is a novel parenteral iron formulation has
entered the Indian market, being promoted as an effective
and safe alternative to conventional iron preparation in
management of iron deficiency anemia. It is a dark,
slightly viscous, sterile liquid complex of ferric
hydroxide and highly fractionated low molecular weight
dextran for intravenous or intramuscular use. Each ml
contains the equivalent of 50mg of elemental iron (as an
iron dextran complex) and approximately 0.9% sodium
chloride in water for injection.
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Low molecular weight iron dextran complex given
intravenously as total dose infusion has shown evident
increase in the hemoglobin levels in the present study.

The rise in the hemoglobin levels was statistically
significant at 4 weeks after infusion and at term. Only 3
side effects were observed due to total infusion of low
molecular weight iron dextran complex, and none were
fatal. Patient compliance was assured, as it was mostly a
one-time procedure. Only 15 required two divided doses
one week apart depending on the degree of anemia.
Intravenous infusion of low molecular weight iron
dextran complex appears to be an effective way of
correcting moderate anemia in pregnancy. In nutshell,
intravenous infusion of low molecular weight iron
dextran complex as a total dose infusion appears to be an
effective way in correcting moderate anemia in
pregnancy.
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The study has showed following benefits:

i. Significant increase in hemoglobin level.
ii. Good safety profile.
iii. Minimal hospital stay.

High therapeutic efficiency, wide safety margin with
minimal accidental overdose risk, very low toxicity,
excellent patient compliance, minimal adverse reaction,
not only replenishment of hemoglobin but of iron stores
as well are the properties of when rapid substitution is
required because of severe iron deficiency Low molecular
weight iron dextran. It is required for rapid substitution in
severe iron deficiency. It is one of the perfect haematinic
to treat iron deficiency in pregnancy and to reduce
maternal morbidity and mortality and a new vista towards
safe motherhood.
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