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INTRODUCTION 

Anaemia is the commonest haematological disorder 

encountered during pregnancy. The overall mean global 

figure for the incidence of gestational anemia is 25%. 

World Health Organisation (WHO) has estimated that 

prevalence of anemia in developed and developing 

countries in pregnant women is 14% and 51% 

respectively.1.2 In India this figure is 65-75%. Anemia is a 

direct cause of maternal mortality in 20% of cases and 

indirect cause in 20 to 40% of maternal deaths.3 In India 

the prevalence of iron deficiency anemia (IDA) in 

pregnancy has been reported to be 57.9% (54.6% in urban 

and 59% in rural) with a wide variation of incidence from 

state to state.4 Anaemia is conventionally defined as low 

haemoglobin concentration resulting in decrease in oxygen 

carrying capacity of blood. The Indian Council of Medical 

Research (ICMR) uses haemoglobin (Hb) of 10.0-10.9 as 

mild and 7.0 to 10.0 as moderate anaemia. Centre for 

Disease Control (CDC), United States of America (USA) 

has defined anaemia as Hb concentration less than 11 

gm/dl in the first and last trimester and less than 10.5 gm/dl 

in second trimester. WHO defines anaemia in pregnancy 

as haemoglobin concentration of less than 11 gm/dl and a 

haematocrit of less than 33%. 

During pregnancy, cardiac output increases by about 40%, 

which is mainly achieved by increase in stroke volume. 

ABSTRACT 

Background: Anemia, the decrease of haemoglobin (Hb) concentration is a common disorder complicating pregnancy 

mostly due to hemodilution, increased demand of iron and poor dietary intake of iron. The aim of this study was to 

evaluate whether parenteral iron sucrose can be used as an alternative to daily oral iron during pregnancy. 

Methods: It was a prospective interventional study conducted in the Department of Obstetrics and Gynaecology, 

Rohilkhand Medical College and Hospital, Bareilly involving pregnant women at 16-24 weeks with Hb 7-10 g/dl. They 

were randomly allocated to two groups I and II. Group I (oral group) was given oral iron tablets containing 100 mg of 

elemental iron and 0.5 mg of folic acid as per therapeutic requirement. Group II (parenteral group) were admitted as 

day care patients and given a total calculated dose of iron sucrose in divided doses of 200 mg each in 100 ml of normal 

saline as slow intravenous infusion. Hb, packed cell volume (PCV), blood indices were measured at the start, 2 weeks 

and 4 weeks of treatment. Any side-effects of treatment were also studied.  

Results: A statistically significant increase in values of Hb, hematocrit, reticulocyte count, red blood cells (RBC's) 

indices: mean corpuscular volume (MCV), mean corpuscular hemoglobin concentration (MCHC) and mean corpuscular 

hemoglobin (MCH) coupled with no serious side effects with iron sucrose as compared with oral iron. 

Conclusions: Intravenous iron sucrose complex is safe, convenient and effective alternative to oral iron for treatment 

of iron deficiency anemia in pregnancy. 
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There is a marked rise in blood volume starting as early as 

6th week of gestation, reaches to maximum of 40-50% 

above the pre-pregnant level at 32-34 weeks. The levels 

remain static thereafter till term. Total plasma volume 

increase is to the extent of 1.25 L. The red blood cells 

(RBC) mass is increased to the extent of 20-30%, the 

increase in RBC volume averages 450 ml. This 

disproportionate increase in plasma volume and RBC 

volume leads to a state of hemodilution leading to fall in 

Hb concentration and haematocrit.5 

Total iron requirement during normal pregnancy is 

estimated to be approximately 1000 mg. The amount 

distributed to fetus and placenta is 300 mg. The average 

increase in erythrocyte volume is 450 ml which requires 

500 mg (1 ml of erythrocytes contains 1.1 mg of iron). 

There is obligatory loss of 200 mg of iron through various 

normal excretory routes. The iron in placenta and fetus is 

permanently lost during delivery. These losses are by way 

of bleeding from placental site, episiotomy, lacerations or 

lochia. However there is saving of about 300 mg of iron 

due to amenorrhoea of 10 months (1 cycle - 30 mg average 

loss).6  

The iron need is not evenly distributed throughout the 

pregnancy but mostly limited to the third trimester. 

Considering the daily needs, this means approximately 0.8 

mg/day iron is needed in first trimester, 4-5 mg/day in the 

second trimester and about 6-7 mg/day iron in the third 

trimester. As iron absorption is less than 10%, so for a 

minimum of 4-5 mg absorption, at least 40-60 mg of iron 

should be available in diet. Diet alone cannot supply such 

amounts of iron especially in developing countries. Hence 

iron supplementation is a necessity for all pregnant 

women.5 

Once the diagnosis of iron deficiency anemia and its cause 

is made, a therapeutic approach is planned, there are three 

major approaches - red cell transfusion, oral iron therapy 

and parenteral iron therapy. Although oral iron is the ideal 

therapy for management of iron deficiency anaemia in 

pregnancy, but due to impaired iron absorption, failure to 

deliver tablets, low tolerability, poor compliance and side 

effects, it is not as effective. Also it takes several weeks to 

raise Hb and months to replenish iron stores in the body. 

Though as an alternative, parenteral iron preparations are 

available and it helps to overcome the problem of 

compliance of patient by giving the total required dose 

over a short interval, along with replenishing the iron 

stores, but mostly is reserved for patients in whom oral 

therapy fails. Parenteral iron therapy includes 

intramuscular iron dextran, iron-sorbitol-citric acid 

complex or intravenous iron sucrose, and ferric 

carboxymaltose. Iron sucrose is reported to be safest and 

most widely used. Red cell transfusion therapy is reserved 

for those individuals who have symptoms of severe 

anemia, cardiovascular instability, and continued and 

excessive blood loss, and those who require immediate 

intervention. 

The objective of the study was to evaluate whether 

parenteral iron sucrose can be used as an alternative to 

daily oral iron during pregnancy for management of 

anaemia.  

METHODS 

This was a randomized prospective interventional study 

conducted in the department of Obstetrics and 

Gynaecology, Rohilkhand Medical College and Hospital, 

Bareilly, Uttar Pradesh, India for the period of one year 

(i.e. November 2017 to October 2018) after approval by 

the institutional ethical committee. The study group 

consisted of 100 women with singleton pregnancy 

between 16-24 weeks with Hb 7-10 gm/dl (moderate 

anaemia ICMR classification). Women with Hb<7 gm/dl 

or Hb>10 gm/dl, multiple pregnancy, any medical disorder 

tuberculosis (TB)/diabetes mellitus (DM)/thyroid/ 

liver/kidney disease, any obstetrical complications, 

allergic reaction to any preparation of iron and women who 

have taken any form of iron therapy for anaemia during 

present pregnancy were excluded from the study. 

A detailed history followed by general physical, systemic 

and obstetrical clinical examination of all cases was 

carried out based on a preformed proforma. Baseline 

laboratory investigations like Hb, packed cell volume 

(PCV), mean corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH), mean corpuscular 

hemoglobin concentration (MCHC), peripheral smear, 

urine routine examination, and stool for ova/cyst were 

carried out before commencing the study. Any other 

investigations were done as and when required. Tablet 

albendazole 400 mg was given at the beginning of the 

study to all the patients. Then they were randomly 

allocated to two groups I and II. 

Group I oral group - was given oral iron tablets containing 

100 mg of elemental iron and 0.5 mg of folic acid as per 

the therapeutic requirement of the case. Group II parenteral 

group - was admitted as day care patients and given a total 

calculated dose of iron sucrose in divided doses of 200 mg 

each in 100 ml of normal saline as slow intravenous 

infusion over 45 minutes at weekly intervals.  

Dose of iron sucrose calculated as: Pre-pregnant body 

weight (kg) × (target Hb - initial Hb) (g/dl) × 2.5 + 500 

mg.  

These patients continued taking 0.5 mg folic acid tablets 

throughout pregnancy. Follow-up evaluation of 

haematological parameters was done, Hb and reticulocyte 

reviewed on day 7, followed by Hb, PCV, MCV, MCH and 

MCHC done at 2 weeks, 4 weeks of starting the therapy. 

During each visit clinical improvement and adverse effects 

were also noted. Peripheral smear and serum iron studies 

were done as and when indicated. 

Data obtained was analyzed using Statistical Package for 

the Social Sciences (SPSS) version 23 and suitable 
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statistical tests will be applied to attain inference. Five 

percent (5%) probability level was considered as 

statistically significant i.e. p<0.05.  

RESULTS 

On inclusion, the two groups were comparable in terms of 

demographic, biologic and hematologic parameters (Table 

1). The mean age of women on inclusion in intravenous 

group was 25.92±4.20 years with mean Hb of 8.17±0.61 

g/dl and mean hematocrit of 24.09±2.47%. In the oral 

group, mean age was 24.98±3.91 years with, mean Hb 

8.42±0.74 g/dl, and mean hematocrit was 25.06±2.81%. 

Most patients had pre-conceptional anemia.  

Table 1: Baseline demographic and hematologic 

parameters of antenatal women. 

Parameter 
Group I 

(oral) 

Group II 

(i.v.) 

P 

value  

Age (years) 24.98±3.91 25.92±4.20 NS 

Parity Multi Multi NS 

No of unbooked 

patients 
58% 64% NS 

Pre-conceptional 

anemia 
66% 52% NS 

Hemoglobin 

(g/dl) 
8.42±0.74 8.17±0.61 NS 

PCV (%) 25.06±2.81 24.09±2.47 NS 

Reticulocyte 

count (%) 
0.80±0.27 0.76±0.28 NS 

Table 2: Actual Hb levels over 4 weeks. 

 

Hb 

(baseline) 

(g/dl) 

Hb at 2 

weeks 

(g/dl) 

Hb at 4 

weeks 

(g/dl) 

Group I  8.43±0.74 9.20±0.78 10.70±1.12 

Group II 8.17±0.61 10.24±0.59 11.27±0.69 

P value   <0.001 <0.001 

An increase in Hb was observed from baseline to 4 weeks 

in each group, but increase in Hb in intravenous iron 

sucrose group was more than oral group at each point of 

measurement (p=0.000) as shown in Table 2. The 

difference in Hb values from baseline in the intravenous 

group was 2.07±0.02 at 2 weeks, 2.18±0.865 at 4 weeks, 

compared to oral iron, which is 0.77±0.04 at 2 weeks, 

3.1±0.08 at 4 weeks. p<0.001 which was clinically 

significant and showed that the Hb levels were increased 

more in the intravenous group. 

Table 3: Actual values of haematocrit. 

 
Hematocrit 

(baseline)% 

Hematocrit 

at 2 weeks 

Hematocrit 

at 4 weeks 

Group I 25.07±2.86 26.68±2.81 30.75±2.98 

Group II 24.09±2.47 29.67±2.46 32.18±2.53 

P value   <0.001 <0.001 

In the present study, an increase in mean hematocrit was 

observed from 25.06±2.81% to 26.68±2.86 at 14 days to 

30.75±2.98% at 4 weeks post treatment in oral group. In 

i.v. group, an increase in mean hematocrit was noted from 

24.09±2.47% to 29.67±2.46 at 14 days to 32.18±2.53% at 

4 weeks post treatment (Table 3). 

Table 4: Comparison of rise in reticulocyte count. 

 Group I (oral) Group II (i.v.)  

Reticulocyte 

count (%) 
Mean 

Standard 

deviation 
P value 

Reticulocyte 

count (%) 
Mean 

Standard 

deviation 
P value 

At baseline 0.80 0.27 
<0.001*  

At baseline 0.76 0.28 
<0.001* 

At 14th day 1.78 0.56 At 14th day 3.52 1.02 

*statistically significant 

Table 5: Comparison of rise in blood indices. 

 Group I (oral) Group II (i.v.)  

Variables Mean 
Standard 

deviation 
P value Variables  Mean 

Standard 

deviation 
P value 

MCV (fl) at baseline 70.92 7.31  <0.001

*  

MCV (fl) at baseline 72.36 4.56 <0.001

*  
MCV (fl) at 4th week 82.97 7.55 MCV (fl) at 4th week 86.26 5.55 

MCH (pg) at baseline 24.65 3.19  <0.001

*  

MCH (pg) at baseline 24.06 2.42  <0.001

* MCH (pg) at 4th week 29.55 3.32 MCH (pg) at 4th week 30.62 1.71 

MCHC (g/dl) at baseline 29.55 2.71 
<0.001

*  

MCHC (g/dl) at 

baseline 
29.71 1.76 

 <0.001

* MCHC (g/dl) at 4th 

week 
34.70 2.24 

MCHC (g/dl) at 4th 

week 
34.84 2.01 
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Table 6: Side effects of oral iron (n=50). 

Side effects Number  Percentage 

Nausea/vomiting 2 4 

Abdominal pain 1 2 

Constipation 10 20 

Diarrhea 1 2 

Metallic taste 6 12 

No side effects 30 60 

Total 50 100 

Table 7: Side effects of i.v. iron (n=50). 

Side effects Number Percentage 

Gastro-intestinal  Nil Nil 

Allergic reactions 2 4 

Hypotension Nil Nil 

Dizziness 1 2 

Anaphylactic reaction Nil Nil 

No side effects 47 94 

Total 50 100 

There was a significant rise in serum reticulocyte levels 

from baseline to 4 weeks in both groups, but the increase 

in intravenous group was more than oral group at each 

point of measurement (p=0.000) as shown in Table 4. 

In the present study highly statistical significant difference 

was observed in mean MCV, MCH and MCHC at 14 days 

after treatment (p<0.001) and at 4 weeks post treatment 

(p=0.015) between the two groups (Table 5). 

There were no serious adverse drug reactions recorded. 

There were no episodes of anaphylaxis or hypotensive 

shock. 2% patients had dizziness and 4% patients had mild 

allergic reaction with i.v. sucrose as compared to oral 

group where mostly patients experienced gastrointestinal 

tract (GIT) symptoms like 20% patients had constipation, 

12% had metallic taste, 4% had nausea and vomiting, 2% 

had diarrhoea and 2% had abdominal pain which lead to 

non-compliance with oral iron (Table 6 and 7). 

DISCUSSION 

Iron deficiency anemia affects about 18% of women 

during pregnancy in industrialized countries while in non-

industrialized countries prevalence varies between 35-

75% with the average being 56%. The prevalence of 

anemia in India in year among women of reproductive age 

group (15-49 years) was 51.40% as of 2016.7 

Interventions are often designed to prevent the decrease in 

hemoglobin concentration and the decline in iron stores 

associated with pregnancy and postpartum which includes 

both public health and therapeutic approaches. The public 

health approaches of education and iron fortification have 

had great success in some developed countries in reducing 

the prevalence of anemia in women of reproductive age. A 

therapeutic approach to iron supplementation, rather than 

a public health - based approach, is used throughout much 

of the world but suffers from real, or perceived, problems 

of compliance. Long term oral treatment can produce side 

effects and associated with increased oxidative damage 

which can lead to non-compliance and difficulty in 

monitoring. Parenteral administration by intramuscular 

injection is a painful alternative with a variable degree of 

efficacy. Intravenous iron treatment with iron sucrose is 

associated with better efficacy, rapid store recovery, better 

compliance, safety and a short hospital stay.  

 In the present study, an increase in mean hemoglobin was 

observed from 8.42±0.74 g/dl at start of treatment to 

9.20±0.78 g/dl at 14 days, and to 10.70±1.12 g/dl at 4 

weeks after treatment in oral group and from 8.17±0.61 

g/dl at the start of treatment to 10.24±0.59 g/dl at 14 days 

and to 11.27±0.69 g/dl at 4 weeks after treatment in i.v. 

group. There was highly statistically significant difference 

noted in mean Hb at 14 days and at 4 weeks post treatment 

between the two groups (p<0.0000).  

In a study by Momen et al (1996) done on pregnant women 

with gestational age less than 32 weeks, iron sucrose group 

obtained significantly higher levels of Hb as compared 

with the oral iron group.8 The increase in Hb was from 

758±7.9 g/1 to 128.5±6.6 g/1 in i.v. group when compared 

to increase in Hb from 766±7.8 g/1 to 111.4±12.4 g/1 in 

oral group (p=0.001) after treatment. This study is 

comparable to our study in that Hb concentration was 

higher in the intravenous group in a shorter period of time.  

In a study by Deeba et al, the difference in Hb values from 

baseline in the intravenous group was 1.72±0.484 at 2 

weeks, 2.18±0.865 at 4 weeks, 2.89±0.5989 at 6 weeks 

compared to oral iron, which was 0.5750±0.456 at 2 

weeks, 1.39±0.4402 at 4 weeks, and 1.9±0.3020 at 6 

weeks.9 P value was 0.000 which was clinically significant 

and showed that the hemoglobin levels were increased 

more in the intravenous group. 

In the present study, an increase in mean hematocrit was 

observed from 25.06±2.81% to 26.68±2.86% at 14 days to 

30.75±2.98% at 4 weeks post treatment in oral group. In 

i.v. group, an increase in mean hematocrit was noted from 

24.09±2.47% to 29.67±2.46% at 14 days to 32.18±2.53% 

at 4 weeks post treatment. There was improvement in both 

the groups but more significant improvement was noted in 

i.v. group which may be due to better absorption and 

compliance in i.v. group. These results were consistent 

with study conducted by Abhilasini et al.10 

Determination of the numbers of reticulocytes or immature 

RBCs that still retain RNA provides useful information 

about the bone marrow’s capacity to synthesize and release 

red cells in response to physiologic challenge, such as 

anemia. Reticulocyte count at the end of 2 and 4 weeks 

was significantly higher in i.v. iron group indicating 

improvement, quicker response of haemopoietic system to 

intravenous iron, and formation of new RBCs. These 
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results were consistent with study done by Neeru et al and 

Kochhar et al.11,12  

Haematological parameters MCH, MCV, MCHC also had 

faster rise and higher values in i.v. iron group in 

comparison to oral group. 

Gastrointestinal side-effects were about 40% in the oral 

group, while the reported incidence varied from negligible 

to 31% in other studies. Mild adverse events noted in the 

i.v. group were vomiting, rashes and giddiness following 

first dose of iron sucrose. Other studies reported allergic 

reactions and fever, which were not observed in the present 

study.13,14 In studies done in pregnancy by Bayoumeu et al 

and Al Momen et al, no serious side effects were observed 

with iron sucrose as compared to oral iron.8,15 The only 

adverse reactions reported by the patients were mild fever 

unpleasant taste during injection. Because there were no 

serious adverse drug reactions and no episodes of 

anaphylaxis, we feel that it is safe for anemia in pregnancy. 

CONCLUSION 

Intravenous iron therapy is a safe alternative for the 

treatment of anemia, being able to reduce the need for 

blood transfusion and its concomitant side effects such as 

anaphylactic shock, febrile and hemolytic reactions, 

infections (hepatitis B, C, HIV, protozoan and bacterial) 

alloimmunization and graft versus host disease. During 

pregnancy and puerperium it helps to rebuild iron stores, 

the symptoms of anemia to subside at a faster rate and 

reduces the risk of developing anemia in subsequent 

pregnancies. Major advantages are safety, efficacy, 

compliance and cost-effectiveness in an outpatient setting. 
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