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ABSTRACT… Objectives: To compare the mean hemoglobin level before and six weeks 
after giving intravenous iron sucrose therapy in malnourished children having iron deficiency 
anemia. Study Design: Quasi Experimental Study. Setting: Nutritional Stabilization Centre, 
Children Hospital and Institute of Child Health, Multan. Period: From July 2018 to December 
2018. Material & Methods: A total of 80 patients were enrolled in the study. Hemoglobin level at 
baseline was recorded. IV iron sucrose therapy was divided into 3 equal doses and administered 
on 3 consecutive days. After 6 weeks of administration of iron sucrose, hemoglobin level was 
noted. Independent sample T-test was applied to compare Hb level before and after therapy 
with p-value≤0.05 as significant. Results: Overall, mean age was 13.39±6.11months. There 
were 54 (67.5%) males and 28 (32.5%) females. The mean weight of patients was 5.06±1.45kg 
and mean height was 64.59±8.72cm. The weight for height ratio was <-3SD in all patients 
(100%). The mean hemoglobin level of patients at baseline was 7.37±0.44g/dl, which was 
improved to 9.47±0.47g/dl after 6 weeks treatment. This was significant improvement (p<0.05). 
Conclusion: Thus intravenous iron sucrose therapy can significantly improve the condition of 
child and rectify the IDA.
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INTRODUCTION
Childhood malnutrition is a multi-dimensional 
problem, responsible for significant morbidity 
and mortality amongst pediatric population.1,2 In 
developing countries, childhood malnutrition is 
more pronounced as 53 % of child mortality per 
year is attributed to this.3 Unfortunately, in terms 
of infant and child mortality, Pakistan is ranked 
2nd highest amongst South Asian Countries. 
Malnutrition contributes significantly to childhood 
morbidity as well mortality in our part of the world 
as well.4

In children, protein energy malnutrition is most 
common and often associated with iron deficiency 
anemia (IDA).5,6 In developing countries, World 
health Organization (WHO) estimated 30% of 
the children from 0 to 4 years and 48% of 5 to 
14 years having anemia. In Pakistan, frequency 
of IDA is noted as from 15-63% amongst children 
population.7

It is imperative that malnutrition and IDA should 
be diagnosed early and treated promptly. Oral 
iron therapy is generally well tolerated in most of 
the children but in many children the compliance 
is poor and not properly tolerated as they develop 
gastrointestinal (GI) problems such as diarrhea, 
constipation and vomiting. Some children 
may even be unresponsive to oral iron therapy 
because of GI dysfunction. A study conducted 
at Ben-Gurion University of the Negev, Israel 
showed Hemoglobin (Hb) rise to 9.27±1.23g/
dl with intravenous (IV) iron sucrose therapy in 
children with IDA.8 A Pakistani study showed Hb 
rise to 9.21±1.13g/dl with IV iron sucrose therapy.9 
Another Pakistani study conducted by Iqbal et 
al., from CMH Quetta, Pakistan reported that 
parenteral iron sucrose therapy improved mean 
Hb level from 6.65±0.65g/dl to 10.35±1.17g/dl in 
malnourished children with IDA. They concluded 
that IV iron sucrose therapy in malnourished 
children with IDA is safe and efficient.10 
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The aim of this study is to compare the mean 
Hb level before and after IV iron sucrose therapy 
in malnourished children having IDA. Previous 
studies documented that IV iron sucrose therapy 
can help in improving Hb level to a variable extent. 
IDA seems quite common in our region and this 
study was aimed to provide useful evidence about 
the role of IV iron amongst anemic malnourished 
children in our setting.

MATERIAL & METHODS
This was a quasi-experimental study, done at 
Nutritional Stabilization Centre, Department 
of Pediatric Medicine, Children Hospital and 
Institute of Child Health, Multan, from July 2018 
to December 2018.

A total 80 cases, calculated with confidence 
level=95%, power of the test=90% and taking 
magnitude of mean Hb level 6.65±0.65g/dl 
before and 10.35±1.17g/dl after parenteral iron 
sucrose therapy in malnourished children with 
IDA.10 Malnourished (weight for height/length 
<-3SD) children of both genders, aged 6 months 
to 12 years, having IDA (hemoglobin level < 
10 g/dl and Serum Ferritin levels < 20 ng/mL) 
were enrolled. Children having history of Iron 
supplementation therapy in past 6 months (on 
medical record), known for other causes of anemia 
like Thalassemia, sickle cell anemia, sideroblastic 
anemia, G6PD deficiency and hemolytic anemia 
(on medical record), having cerebral palsy, febrile 
seizures or epilepsy, were not included.

Approval was taken from Institutional Ethical 
Committee. Informed consent was obtained 
from parents after explaining them the risks and 
benefits of intravenous iron sucrose therapy. 
Demographic information (name, age, gender, 
weight and duration of disease) was noted. Then 
Hb level at baseline was noted from medical 
record.

Iron sucrose infusion is available as 5ml solution 
containing 100mg of iron. Dose was calculated 
by following formula;9

•	 3.4 is a constant that converted grams of 
Hemoglobin into milligrams of iron.

•	 1.5 is a constant that gave extra iron to replace 
the stores.

•	 Blood volume was 80ml/kg.

Total dose was divided into 3 equal doses and 
administered on 3 consecutive days. Each 
single dose was diluted in 100ml 0.9% normal 
saline and given IV over a period of 2-3 hours 
with monitoring of vitals and any sign of adverse 
reaction. Then after 6 weeks of administration of 
iron sucrose, hemoglobin level was assessed 
by taking blood sample under aseptic measures 
and was sent to the laboratory of the hospital. 
Report was assessed and Hb level was noted. All 
the information was entered for final analysis in 
predesigned proforma (attached).

Data was entered and analyzed using SPSS-20. 
Mean and SD were calculated for the age, weight 
of child, duration of disease and Hb level before 
and after intravenous iron sucrose therapy. 
Frequency and percentage were calculated for 
gender. Paired t-test was applied to compare Hb 
level before and after therapy with p-value≤0.05 
as significant. Effect modifiers like age, gender, 
weight for height (%) and duration of disease were 
controlled through stratification. Post stratification, 
independent t-test was applied taking p value less 
than or equal to 0.05 as significant.

RESULT
The mean age of patients was 13.39±6.11months. 
There were 54 (67.5%) males and 28 (32.5%) 
females. The mean weight of patients 
was 5.06±1.45kg and mean height was 
64.59±8.72cm. The weight for height ratio was 
<-3SD in all patients (100%). 

The mean duration of disease was 
5.69±2.37months. The mean hemoglobin level 
of patients at baseline was 7.37±0.44g/dl, which 
was improved to 9.47±0.47g/dl after 6 weeks 
treatment. This was significant improvement 
(p<0.001).

Table-I shows data stratification for age of 
patients. In patients aged 6-12months, the 
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mean hemoglobin level of patients at baseline 
was 7.40±0.37g/dl, which was improved to 
9.41±0.42g/dl after 6 weeks treatment. This was 
significant improvement (p<0.001). In patients 
aged 13-24months, the mean hemoglobin level 
of patients at baseline was 7.32±0.53g/dl, which 
was improved to 9.56±0.53g/dl after 6 weeks 
treatment. This was significant improvement 
(p<0.001).

Table-II shows data stratification for gender of 
patients. In male patients, the mean hemoglobin 
level of patients at baseline was 7.35±0.39g/
dl, which was improved to 9.42±0.45g/dl 
after 6 weeks treatment. This was significant 
improvement (p<0.001). In female patients, the 
mean hemoglobin level of patients at baseline 
was 7.41±0.54g/dl, which was improved to 
9.59±0.51g/dl after 6 weeks treatment. This was 
significant improvement (p<0.001).

Table-III shows data stratification for duration 
of disease. In patients having disease from 
3-6months, the mean hemoglobin level of 
patients at baseline was 7.43±0.40g/dl, which 
was improved to 9.49±0.47g/dl after 6 weeks 
treatment. This was significant improvement 
(p<0.001). Inpatients having disease from 7-11, 
the mean hemoglobin level of patients at baseline 
was 7.16±0.53g/dl, which was improved to 
9.40±0.51g/dl after 6 weeks treatment. This was 
significant improvement (p<0.001).

Age (Months) Baseline After 6 
Weeks P-Value

 6-12

n 46 46

<0.001Mean 7.40 9.41

SD 0.37 0.42

 13-24

n 34 34

<0.001Mean 7.32 9.56

SD 0.53 0.53

Table-I. Comparison of pre and post treatment 
hemoglobin level stratified for age.

Gender Baseline After 6 
Weeks P-Value

 Male
n 54 54

<0.001Mean 7.35 9.42
SD 0.39 0.45

 Female
n 26 26

<0.000Mean 7.41 9.59
SD 0.54 0.51

Table-II. Comparison of pre and post treatment 
hemoglobin level stratified for gender.

Duration (Months) Baseline After 6 
Weeks P-Value

 3-6
N 63 63

<0.001Mean 7.43 9.49
SD 0.40 0.47

 7-11
N 17 17

<0.001Mean 7.16 9.40
SD 0.53 0.51

Table-III. Comparison of pre and post treatment 
hemoglobin level stratified for duration of disease.

DISCUSSION
Protein energy malnutrition, iron deficiency and 
anemia, vitamin A deficiency and iodine deficiency 
disorders are the 4 major forms of malnutrition 
globally.11 We noted the mean hemoglobin level 
of children at baseline as 7.37±0.44g/dl, which 
was improved to 9.47±0.47g/dl after 6 weeks 
treatment. This was significant improvement 
(p<0.05). In another study amongst children 
with IDA, it was noted that Hb was raised to 
9.27±1.23g/dl with IV iron sucrose therapy.8 One 
Pakistani study showed Hb rise to 9.21±1.13g/
dl with IV iron sucrose therapy.9 These studies 
although show increase in Hb but that falls in 
anemic level. 

In children, IDA is quite common in our part of 
the world but not much data evaluating IV iron 
sucrose infusion exist in our part of the world. 
Rise in hemoglobin of 3.9 and 2.2 g/dl was 
reported previously.12 Pinsk V et al evaluated the 
safety as well as efficacy of iron sucrose amongst 
children with IDA and noted a significant rise, very 
consistent with our findings.13 Our findings are 
also consistent with those of Crary SE et al, where 
they found median Hb rise of 2–3 g/dl.14



IRON DEFICIENCY ANEMIA

Professional Med J 2020;27(9):1867-1871.www.theprofesional.com1870

44

We noted minor adverse reactions in the present 
study. Schroder O et al, noted 2 main adverse 
events during their study but IV iron sucrose 
therapy continued even after those events.15 

Theusinger OM noted mean hemoglobin increase 
of 1±0.6 g/dl after 2 weeks of IV iron sucrose use 
in cases waiting to get operated.16

One Pakistani study conducted by Iqbal et 
al., from CMH Quetta, Pakistan reported that 
parenteral iron sucrose therapy improved Hb to 
10.53±1.17g/dl which falls in normal Hb level 
(>10g/l). They concluded that intravenous iron 
sucrose therapy in malnourished children with 
IDA is safe and efficient.10

In France, Bayomeu F and colleagues noted 
superior increase in hemoglobin (p value < 0.001) 
with the use of IV iron sucrose in comparison 
to oral iron.17 They found that hemoglobin was 
raised from 9.6 g/dl to 11.11 g/dl in 4 weeks of 
treatment. These findings are similar to what we 
discovered. Regarding the use of IV iron sucrose. 
A study from Agha Khan Hospital Karachi was 
done to compare the efficacy of IV iron sucrose 
with iron sorbitol and they noted good increase 
of 2.6g/dl Hb amongst IV iron sucrose patients.18

CONCLUSION
Thus intravenous iron sucrose therapy can 
significantly improve the condition of child 
and rectify the IDA. We followed-up patients till 
6weeks for study purpose but we recommend 
further trials with prolonged follow-ups in order 
to rectify the IDA completely and achieve normal 
hemoglobin level.
Copyright© 25 Jan, 2020.
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