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ABSTRACT: BACKGROUND: Iron deficiency anemia (IDA) is the commonest medical disorder
affecting around 80% of the pregnant females. Iron sucrose has better bioavailability, safety profile
and patient compliance than oral therapy. OBJECTIVES: To determine an alternative iron
supplementation with better efficacy, compliance and safety in treatment of iron deficiency anemia
during pregnancy. METHODOLOGY: Thirty six pregnant women with haemoglobin < 10.0 g/dl and
serum ferritin <13pg/l were included. Women received two doses of IV iron sucrose (200 mg).
Hemoglobin, reticulocyte count and serum ferritin were estimated at baseline, 14 days and 28 days
after treatment. RESULTS: There was a significant increase in hemoglobin levels, reticulocyte
count and serum ferritin levels on 14 days and 28 days of treatment. Majority of the patients were
free of side effects (80.56%). CONCLUSION: Iron sucrose therapy results in significant
improvement of hemoglobin levels and iron stores. Iron sucrose injection is safe and well tolerated.

INTRODUCTION: Iron deficiency anemia (IDA) is the commonest medical disorder affecting around
80% of the pregnant females. It is a major contributing factor to maternal morbidity, mortality and
high perinatal mortality. WHO defines anemia as hemoglobin level <11gm% and hematocrit <33% in
pregnancy. According to National Family Health Survey-3(2005-2006), the prevalence of anemia in
pregnancy is 57.9% [l There is an increased iron requirement of 1240mg during pregnancy
(230mg obligate loss, 450mg for expanded RBC volume, 270mg for fetus, 90mg in placental tissue
and 200mg lost at delivery). Woman saves 150mg due to amenorrhea and that leaves around
1000mg of iron to be supplemented.

The Iron-Folic Acid (IFA) program was launched in India to provide free iron and folate to pregnant
women to eradicate IDA. The reasons for failure of IFA program often cited are partial coverage of
the population, inadequate dosing of the iron supplement, defective absorption due to intestinal
infestations, diets containing high levels of iron chelators, poor compliance, short supplies at the
beneficiary level, and lack of effective health education [2l. Iron sucrose has minimal side-effects, and
because it is administered intravenously (IV), it overcomes the problems with oral iron
supplementation, including problems of compliance. Unlike intravenous dextran iron, anaphylactic
reactions are very rare with iron sucrose. Blood transfusion is limited to those cases with severe
anemia at term, established or incipient cardiac failure or infections. It carries the risk of
transmission of blood borne infections, besides mismatched transfusion reactions.

OBJECTIVES: To determine an alternative iron supplementation with better efficacy, compliance and
safety in treatment of iron deficiency anemia during pregnancy.
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METHODOLOGY: The prospective study was conducted in Department of Obstetrics and
Gynaecology, Era’s Lucknow Medical College Lucknow, UP. Study was conducted over a period of six
months (2011).

Thirty six women attending antenatal clinic (Singleton pregnancy of 16 to 38 weeks, no other
medical disorder), with haemoglobin of < 10.0 g/dl and serum ferritin <13pg/1 were included after
taking a written informed consent. Exclusion criteria included patients with known hypersensitivity
to iron preparations and medical disorders (diabetes mellitus, hyperthyroidism and
hypothyroidism).

Women received two doses of IV iron sucrose of 200 mg per sitting at interval of 3-5 days.
Iron sucrose was given as IV bolus dose over 5 min or with 100ml isotonic saline over 30 min. No
test dose was given, and patients were monitored for one hour following first injection. Hemoglobin,
reticulocyte count and serum ferritin were estimated at baseline, on day14 and 28 after treatment.
Rise in hemoglobin levels at the end of the therapy was analyzed on coulter cell counter.

Clinical safety was evaluated based upon the nature and severity of adverse effects if any,
recorded at end of 2 hours and 14 days of treatment. The response and tolerability to therapy was
recorded on a global assessment of response to therapy on a 5-point rating scale of “1-Excellent,
2=Good, 3=Average, 4=Poor and 5=Very Poor” at the end of study period. This rating was done
independently by the patients and the physicians with respect to efficacy and tolerability. After
completion of the study, hemoglobin deficit of the patients was corrected.

Statistical Analysis: Results were analyzed by SPSS 17.0 version using Students paired‘t’ test and
analysis of variance. P-value <0.05 was taken as significant.

RESULTS: Out of 36 women in the study group, six were primigravida and rest was multigravida.
Maximum women (72.22%) were in age group of 21-30 years. Before starting the therapy 75% of
the patients had Hb levels between 4.0-6.9 g/dl (severe anemia) and rest had moderate anemia (Hb
levels 7-9.9 g/dl). Mean Hb in the pretreatment group was 6.38g/dl (range 5.0-8.1 g/dl). Mean
reticulocyte count was 0.73cells/cu mm (range 0.3-1.7) and mean serum ferritin levels were
24.7ug/1 (range 12.5-43). After 14 days of receiving IV iron therapy, mean Hb levels were 7.61g/dl
(range 6.4- 9.2), mean reticulocyte count was 2.24cells/cu mm (rangel.3-3.8) and mean serum
ferritin levels were 128.9ug/1 (range 95.4-179.6).

After 28 days of treatment, mean Hb levels increased to 9.41g/dl (range 7.4- 11), mean reticulocyte
count was 3.07cells/cu mm (rangel.9-3.9) and mean serum ferritin levels were 167pug/l (range
121.1-202.4). The rise in Hb, reticulocyte count and serum ferritin from pretreatment levels were all
statistically significant (P-value <0.001). After 28 days of treatment, 16.7% were in severe anemia
group and 83.3% were now having moderate anemia. There was an improvement from the
pretreatment value.

Majority of the patients were free of side effects (80.56%). Minor side effects were noted in
few cases (19.44%; pain at injection site- one, metallic taste- three, headache- one, warm tingling
sensation-two cases).

The response and tolerability to therapy were recorded on 5-point rating scale. Majority of
the patients were satisfied with the treatment (33.4% - excellent, 44.4% - good, 13.9% - average and
8.3% - poor).
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DISCUSSION: Iron is an essential component of haem and accounts for 70% of hemoglobin. Iron
balance in the body depends solely on gastrointestinal absorption and Fe bioavailability in food. Iron
deficiency and its consequence, iron deficiency anemia, is the most common nutritional problem in
pregnant woman Bl Iron deficiency state is characterized by decrease in iron stores in body as
reflected by serum ferritin levels, with decrease transferring saturation and serum iron levels. If this
continues, erythropoiesis is affected and results in microcytic hypochromic anemia.
Efficacy of oral iron therapy depends upon gastrointestinal absorption and patient’s compliance.
Iron sucrose injection is safe, efficacious and ensures compliance to therapy and irrefutable data is
available on it[45671. The rise in hemoglobin levels occurs after 2-3weeks of treatment. Serum ferritin
levels rise only after hemoglobin levels normalize [8l. Early response to therapy is an increase
reticulocyte count and reticulocyte hemoglobin concentration 1.

In our study, 36 women with singleton pregnancy between 16-38 weeks, with moderate to
severe anemia, were given two doses of 200mg of IV iron sucrose (3-5days apart). There was a
statistically significant rise in blood hemoglobin levels, reticulocyte count and serum ferritin levels on
14 and 28 days after treatment. Minor side effects were noted in few cases (pain at injection site-
one, metallic taste- three, headache- one, warm tingling sensation-two cases). Majority of the patients
were free of side effects (80.56%). The results were consistent with other studies. Studies comparing
[V iron sucrose and oral iron therapy in pregnancy, have shown significant improvement in
hematological parameters, early replenishments of iron stores with no serious adverse effects 45671,
[V iron sucrose is safe and more effective than intramuscular iron therapy in treatment of anemia [10].
Dropout rates are higher in intramuscular groups and majority complained of pain in injection site.
The blood transfusion rates are also reduced in patients treated with IV iron sucrose [3.101,

IV iron can be considered for postpartum patients with anemia [11.1213], [t results in rapid
recovery of hemoglobin levels; replete iron stores rapidly and does not have major side effects.
Study comparing iron sucrose bolus push with standard iron infusion technique in chronic renal
disease patients, reported similar efficacy in both groups and no serious adverse effects in either of
the groups. However there was a significant difference in cost analysis, favoring IV bolus push
injection over iron infusion [14. Further studies are required to study the efficacy and safety of IV
iron bolus dose/ single total dose infusion in pregnancy. IV bolus push/ single total dose infusion
techniques may prove to be a cost effective strategy for large scale prophylaxis and treatment of IDA
in low resource countries like India.

CONCLUSIONS: Iron sucrose therapy results in significant improvement of hemoglobin levels and
replenishes iron stores rapidly in pregnant women. Iron sucrose injection is a better alternative to
oral and intramuscular iron therapy in terms of efficacy, safety and compliance. In our country with
frequent IDA found in pregnancy, this type of treatment may be helpful

REFERENCES:
1. Government of India. National Family Health Survey-3 (2005-06), Vol-I Chapter-8, Maternal
Health. International Institute for Population Sciences 2007: 191-222.
2. Vijayaraghavan K, Brahmam GNV, Nair KM, Akbar D, Pralhad Rao N. Evaluation of National
Nutritional Anemia Prophylaxis Programme. Indian ] Pediatr. 1990; 57:183-190.

Journal of Evolution of Medical and Dental Sciences/ Volume 2/ Issue 27/ July 8, 2013 Page 5009



10.

11.

12.

13.

14.

ORIGINAL ARTICLE

Perewusnyk G, Huck R, Huck A, Breymann C. Parenteral Iron Therapy in Obstetrics: 8 years
experience with iron-sucrose complex. Br ] Nutr Jul 2002; 88(1): 3-10.

Bayoumeu F, Subiran-Buisset C, Baka NE, Legagneur H, Monnier- Barbarino P, Laxenaire
MC. Iron therapy in iron deficiency anemia in pregnancy: intravenous route versus oral
route. Am ] Obstet Gynecol 2002 Mar; 186(3):518-22.

Al-Momen AK, Al -Meshari A, Al -Nuaim L, et al. Intravenous iron sucrose complex in the
treatment of iron deficiency anemia during pregnancy. Eur ] Obstet Gynecol Reprod Biol
1996 Nov; 69(2):121-4.

Breymann C. Iron deficiency and anemia in pregnancy: Modern aspects of diagnosis and
therapy. Blood Cells Mol Dis 2002 Nov; 29(3): 506-16.

Raja KS, Janjua NB, Khokhar N.Intravenous iron sucrose complex therapy in iron deficiency
anemia in the pregnant women. Rawal Medical Journal 2003; 28: 40-43.

Wheby MS. Effect of Iron Therapy on Serum Ferritin Levels in Iron-Deficiency Anemia.
Blood 1980 Jul; 56(1):138-40.

C Brugnara, MR Laufer, A] Friedman, K Bridges, O Platt. Reticulocyte Hemoglobin Content
(CHr): Early Indicator of Iron Deficiency and Response to Therapy (letter). Blood 1994; 83:
3100-1.

Wali A, Mushtaq A, Nilofer. Comparative study - efficacy, safety and compliance of
intravenous iron sucrose and intramuscular iron sorbitol in iron deficiency anemia of
pregnancy. | Pak Med Assoc.2002 Sep; 52(9): 392-5.

Bhandal N, Russell R. Intravenous versus oral iron therapy for postpartum anaemia. BJOG
2006 Nov; 113(11): 1248-52.Epub 2006 Sep 27.

Giannoulis C, Daniilidis A, Tantanasis T, Dinas K, Tzafettas ]. Intravenous administration of
iron sucrose for treating anemia in postpartum women. Hippokratika.2009;13(1) 38-40.
Armand-Ugon R, Cheong T, Matapandewu G, Rajo-Sanchis A, Bispe E, Munoz for anemia
working group Espana M. Efficacy of intravenous iron for treating postpartum anemia in
low-resource African countries: a pilot study. ] Women’s Health (Larchmt) 2011 Jan; 20(1):
123-7.Epub 2010 Nov 22.

Jayaseelan T, Saravanan AK, Lesley N, Abraham G, Bhaskar SS: Cost comparison, efficacy and
safety of intravenous iron Infusion versus push in maintenance haemodialysis patients in a
tertiary care centre Indian ] Nephrol 2005;15: 232-4.

Table No 1: Showing pretreatment and post treattment hemoglobin, reticulocyte count and

serum ferritin values.

Investigations Pre-treatment | Post-treatment-14 | Post-treatment-28 P-value
Mean and Range

Hb (g/dl) 6.38(5.0-8.1) 7.61(6.4-9.2) 9.41(7.4-11) <0.001
Retic. Count 0.73(0.3-1.7) 2.24(1.3-3.8) 3.07(1.9-3.9) <0.001
(Cells/cu mm)

Serum Ferritin | 24.7(12.5-43) 128.9(95.4-179.6) 167(121.1-202.4) <0.001
(microgram/1)
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Figure 1: Box whisker plots showing mean and range of Pre and Post treatment Hemoglobin
levels (Paired ttest, P<0.001)
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Figure 2: Box whisker plots showing mean and range of Pre and Post treatment Serum
Ferritin levels (Paired t-test, P<0.001)
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Figure 3: Box whisker plots showing mean and range of Pre and Post treatment Reticulocyte
counts (Paired ttest, P<0.001)

33

1
1
D—
T T T
Pre-treatment Retic Post-treatment Retic_14i Post-treatment retic_25

Figure 4: Showing satisfaction by patients on Likert’s scale.
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