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Background: Iron deficiency is the most common nutritional deficiency worldwide. Common 
causes of IDA in children are excessive consumption of cow’s milk and prolonged breast feeding 
with delayed and poor weaning. Oral iron is the first line of treatment in children with IDA but 
occasionally there is inadequate response due to poor compliance. The objective of this study is to 
assess the effectiveness and safety of intravenous iron in children with IDA, poorly compliant to 
oral iron therapy. Methods: This study consisted of 90 children from 12–60 months with IDA 
who were not responding adequately to oral iron therapy. Total iron requirement was calculated 
and given intravenously (IV) in two divided doses over two consecutive days. Participants were 
followed up at 2 and 4 weeks to assess the rise in haemoglobin level. Any adverse event was also 
noted. SPSS version 25 was used for statistical analysis. Results: Of the 90 enrolled children the 
mean age was 23.1±10.7 months, 47 (52.2%) were males and 43(47.8%) were females. The mean 
ferritin level before IV iron therapy was 3.75±2.53 ng/ml and mean haemoglobin was 5.9±1.3 
g/dL. After IV iron therapy the haemoglobin level was raised to 8.38±1.09 g/dl and 9.74±0.88 g/dl 
at 2 and 4 weeks respectively which was statistically significant (p<0.05). The adverse events 
were fever in 3 (3.3%) and urticaria in 2 (2.2%) patients. Conclusion: Intravenous iron therapy is 
effective and safe to raise the haemoglobin levels in children with IDA who are poorly compliant 
to oral iron therapy. 
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INTRODUCTION 

Iron deficiency is the most common nutritional 
disorder worldwide.1 The global burden of iron 
deficiency was around 43% and it was 7–9% in USA 
while it was as high as 70% in central & west Africa.2 

It is prevalent not only in developing countries but 
also in the developed world.3,4 Iron deficiency 
encountered during antenatal period and in the first 
two years of life results in motor, social & cognitive 
impairment and poor growth.5,6 To supply the 
essential iron for new RBCs and muscle cells, 
children should have 30% of the routine daily 
allowance of iron mainly from their dietary sources.7 

The sensitization of physicians for replenishing the 
iron stores have increased over the last few years.8 

If iron deficiency is left unaddressed it will 
ultimately lead to iron deficiency anaemia (IDA). It is 
recommended to have universal screening of all 
children at one year of age by complete blood count.9 

World Health Organization recommends the use of 
oral iron supplementation by the age of six months in 
settings where IDA is prevalent.10 

Iron deficiency mainly affects patients with 
chronic diseases like those having chronic renal 

failure, inflammatory bowel disease, and celiac 
disease. In addition, girls in their teens and toddlers 
are also more prone to this.11 The most common 
cause of IDA in infants and young children is 
prolonged breast feeding in the absence of iron 
supplementation or excessive consumption of cow’s 
milk and improper and inadequate weaning.12 
Depleted iron stores & microcytic hypochromic 
anaemia are typical characteristics of iron deficiency 
anaemia.13 Various oral iron preparations were 
traditionally used in the treatment of IDA in the form 
of ferrous gluconate, ferrous fumarate, ferrous 
ascorbate& ferrous sulphate.11 

Oral iron therapy is the first line treatment 
for children with IDA.14 But intravenous (IV) iron 
therapy can be used in situations where the anaemic 
child is poorly compliant to oral iron therapy. Failure 
to respond to oral iron therapy can be due to 
malabsorption or lower compliance rates as a result 
of lack of commitment, poverty, prolonged treatment, 
decreased tolerability or gastro-intestinal upsets. 

Although a lot of literature is available on 
oral iron therapy but material on intravenous iron 
therapy in children, especially in Pakistan is scarce.  
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So, objective of our study is to assess the 
effectiveness and safety of intravenous iron therapy 
in children with IDA refractory to oral iron. 

MATERIAL AND METHODS 
This cross-sectional quantitative analytical, multi-
center study was conducted in the paediatric 
departments of three hospitals of Pakistan, including 
Allama Iqbal Memorial Teaching Hospital Sialkot, 
Saad Hospital Daska and Al-Noor Hospital Pasroor 
from October 2019 to September 2020. Ethical 
approval of this study was taken from Research 
ethics committee of Allama Iqbal Memorial Teaching 
Hospital Sialkot on 4th January 2021 with reference to 
letter No.47/REC/KMSMC. Written, informed 
consent was taken from parents/guardian before 
enrolling their anaemic children in the study.  

The diagnosis of IDA was made by 
haemoglobin below 2SD of normal for the age and 
sex, along with serum ferritin levels of less than 16 
ng/ml and red blood cell distribution width >15%.15 
A CRP level was done along with serum ferritin to 
rule out any inflammation. Any patient with raised 
CRP was not included in the study. Poor compliance 
to oral iron therapy was defined as any child 
diagnosed with IDA in which haemoglobin level is 
not raised to >1g/dL after 14 days of oral iron 
polymaltose complex at a dose of 4-6mg/kg/day of 
elemental iron in 2 divided doses.16 

The sample size was calculated using WHO 
software “Sample Size Determination in Health 
Studies”, keeping 80% power, 5% margin of error 
and considering outcome like increase in 
haemoglobin concentration, i.e., mean difference was 
-4.8 (reference attached), suggest to enrol n=6 
patients for study. As the sample size was low for 
clinical significance so we enrolled eligible patients 
during study.17 

We enrolled 114 children of both genders 
from 12–60 months of life diagnosed with IDA who 
were not responding to adequately prescribed oral 
iron therapy for 14 days. But 24 children did not 
return for follow up visits. The children whose 
parents/guardians did not give consent and those with 
chronic diseases like chronic kidney disease, 
congenital heart diseases, immune deficiencies, 
malignancies, syndromes and malabsorption were 
excluded from the study. So, 90 children were left in 
the end, participating in the study.  
Total and absolute dosage of iron was calculated by 
using this formula.18 
Total dosage of iron = (required Hb - observed Hb) x 
80 ml x body weight x 0.034 
Absolute dosage = total iron + 20% of total iron 
dosage 

Blood volume of 80 ml/kg was used with the 
correction factor of 0.034 to build the iron stores. 
Absolute dosage of iron was divided in 2 doses 
administered over two consecutive days. Each IV 
iron dose was diluted in 100 ml normal saline in 
micro-burette and was infused over two hours. The 
initial infusion rate was 25 drops/min for first 20 
minutes to observe for any adverse effects and 
gradually the infusion rate was increased to 50 
drops/min to complete the infusion over two hours. 
Any adverse event during and 1 hour after infusion 
was also noted. Patients were followed up at two 
weeks and four weeks to check for haemoglobin 
level. For statistical analysis SPSS version 25 was 
used. Paired sample test and analysis of variance 
were used. p<0.05 was considered significant. 

RESULTS 

Of the 90 enrolled children 47 (52.2%) were males 
while 43 (47.8%) were females. Demographic 
variables and clinical characteristics are shown in 
Table I. The mean age of the participants was 
23.1±10.73 months. The reasons for failure of oral 
iron supplementation were frequent diarrheal 
episodes on oral iron therapy (15.5%), refusal to oral 
iron due to bad taste and smell (35.6%) and non-
compliant behaviour of the mothers (48.9%). The 
mean ferritin level before IV therapy was 3.75±2.53 
ng/ml, whereas mean haemoglobin was 5.92±1.31 
g/dl. After the IV iron was administered, a rise in 
mean haemoglobin level of 8.38±1.09 g/dl and 
9.74±0.88 g/dl was observed at 2 weeks and 4 weeks 
post-therapy respectively (Figure-1). Paired t-test 
showed a statistically significant increase in mean 
haemoglobin (p-value <0.01) after parenteral iron 
therapy.  

Only 3 (3.3%) patients developed fever and 
2 (2.2%) patients experienced urticaria. None of the 
treated children experienced anaphylaxis, abdominal 
pain, nausea, constipation, diarrhoea or any other side 
effects that have been previously reported in the 
literature. 

 

 
Figure-1: Rise in mean haemoglobin level, pre and 

post IV iron therapy 
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Table-1: Demographic and Laboratory 
characteristics of study participants 

Variables   Number (%) 
Gender 
Males 
Females 

 
47 (52.2) 
43 (47.8) 

Age(months) ± SD 23.1±10.73 
Mean Ferritin level at diagnosis (ng/ml) ±SD 3.75±2.53 
Mean haemoglobin Pre-therapy ± SD 5.92±1.31 
Mean haemoglobin at 2-weeks post-therapy ±SD 8.38±1.09 
Mean haemoglobin at 4-week post-therapy ±SD 9.74±0.89 
Reason For Oral Treatment Failure 
Diarrhoea 
Refusal 
Non-Adherence 

 
14 (15.5) 
32 (35.6) 
44 (48.9) 

Adverse Effects 
Yes 
No 

 
5 (5.5) 

85 (94.5) 

 
DISCUSSION 

The role of Intravenous (IV) iron therapy in 
paediatric population is debatable and there is lack of 
sufficient data regarding the safety of IV iron therapy 
in IDA. 

We used an IV iron sucrose preparation 
which is approved by Food and Drug Administration 
of the United States and are associated with reduced 
risks of the hypersensitivity reactions 18. Anaemia 
improved dramatically after intravenous iron 
infusions, with constant rise in haemoglobin levels.  

Pinks V et al.19 and Akin M et al.18 also 
have similar studies with a bit different age groups as 
compared to our study population (average age 6year 
&7months and 46.9±61.5 months respectively). The 
mean baseline ferritin level of our study population 
was 3.77±2.83ng/ml.  A study done by Akin M et 
al.18 also showed similar baseline serum ferritin level 
(3.2±2.9ng/ml). We could not repeat the serum 
ferritin level at 2 or 4 weeks due to resource 
limitation. 

The mean haemoglobin of our patients 
before treatment was 5.9±1.3g/dL which was raised 
to 8.4±1.1 g/dl (mean rise in Hb was 2.5 g/dL), two 
weeks after iron therapy. Another study by Pinsk V et 
al.19 has also showed the similar results (baseline Hb 
was 7.43g/dl which was increased to 9.27g/dl at 2 
weeks, the mean rise in Hb was 1.84). Four weeks 
after therapy the mean haemoglobin of our children 
was raised to 9.7+0.9g/dl (3.8 g/dL rise). Another 
study done by Akin M et al.18 also showed a 
comparable rise at 4 weeks of therapy (baseline Hb 
was 7.9±1.2g/dl, at 4 weeks it was 10.6±1.5g/dl and 
rise in Hb was 2.7g/dl.).19 

A study by Sabe R et al.20 conducted on 
children and adolescents of inflammatory bowel 
disease with iron deficiency anaemia showed 
significant improvement in mean Hb level (baseline 
mean Hb was 9.1±1.4 which increased to 11.9±1.8 

after 12 weeks of administration of intravenous iron 
sucrose). Similar to our study the rise in Hb level was 
significant but in contrast to our study they repeated 
the Hb level after 12 weeks while we repeated at 2 
and 4 weeks after IV administration of iron. 

Similar to our study IV iron was found to 
cause significant rise in mean Hb level in children 
with iron deficiency anaemia (from baseline mean Hb 
of 7.37±0.44g/dl to 9.47±0.47g/dl after 6 weeks of 
treatment) in a study done by Nazir F et al.21 

However, this study was done on malnourished 
children only. 

The efficacy of IV iron observed in our 
study is also comparable to the efficacy of IV iron 
observed in anaemic pregnant women in a study done 
by Haldar P et al22 (the mean rise in mean Hb level 
was 1.76g/dl at 4 weeks of IV iron administration). 

The only adverse effects documented were 
fever and urticaria in our study. No serious side 
effects were reported. Other studies by Siddiqui 
Kaneva K et al.23, Manatadakis E et al.24 and Nestor 
JA et al.25 also didn't show any serious adverse 
effects of IV administration. In a study by Zaman S et 
al.26 mild rash and shivering in a few patients were 
observed. Whereas, in another study by Kaneva K et 
al.23 the adverse effects observed were cough and 
wheezing.  
Limitations: 
Limitations of our study are that it is confined to a 
specified region, we did not repeat serum ferritin 
levels due to resource limitations and we did not 
follow-up the patients further after 4 weeks post 
therapy. 

Although this study shows very encouraging 
results of IV iron therapy in children with IDA who 
remained non-compliant to oral iron treatment but 
results cannot be generalized due to small number of 
study participants. Further studies on a larger scale 
are needed to conclude whether the intravenous iron 
should be used as a first line therapy in paediatric 
population especially in situations where rapid rise in 
haemoglobin level is required. 

CONCLUSION  

Intravenous iron is safe and effective way to rapidly 
increase the haemoglobin levels in children with iron 
deficiency anaemia poorly compliant to oral iron 
therapy. 
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