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Aims: This study aimed to determine the clinical profile and etiology of severe anemia among hospitalized children 
aged 6 months to 5 years. 

Methods: A cross-sectional study was conducted between June and December 2015 in a tertiary care hospital. In this study total 38 children 
clinically anemic of either sex, of age 6 months to 5 years with hemoglobin level less than 7gm/dl were included from Paediatric ward and PICU 
of Smt. Kashibai Navale medical college and hospital, Pune. 

Results: Iron deficiency was the most common cause of severe anemia (44.73%) 

followed by anemia due to malaria (26.31%) and haemoglobinopathy (10.52%). On clinical examination pallor was present in all patients, 
hepatomegaly in (76.31%) and splenomegaly in (55.26% ) patients. 

Conclusion: Iron deficiency is the commonest cause of severe anemia in our area followed by severe malarial anemia

ABSTRACT

Introduction: 
Anemia is defined as a clinical condition characterized by reduction 
in hemoglobin concentration of blood below the normal for age, sex 
physiological condition and altitude above sea level of that person1. It 
is a global problem mainly affecting poor people in developing coun-
tries2. 

Iron deficiency is believed to be the most important cause of anemia 
among children in India3 and is attributable to poor nutritional iron 
intake and low iron bioavailability4. Other factors, including folate and 
vitamin B12 and A deficiencies, malaria, hookworm infestation, and 
hemoglobinopathies, are also associated with childhood anemia5-7. 

The overall prevalence of anemia was 27.1% (95% CI: 24.98, 29.14): 
13.8% had mild, 10.8% moderate, and 2.3% severe anemia8. Studies 
on etiology of severe anemia in paediatric age group are very few. 
This study aimed to determine the clinical profile and etiology of se-
vere anemia among hospitalized children aged 6 months to 5 years 

Methods: The study was conducted in the Pediatric wards and the 
Pediatric Intensive care unit (PICU) of a tertiary care medical col-
lege hospital. The study period was 1st June 2015 to 31st December 
2015. All children admitted to the pediatric ward or PICU, between 6 
months to 5 years of age with severe anemia defined as hemoglobin 
concentration less than or equal to 7 g% were included in the study. 

Exclusion criteria included- children with a prior diagnosed cause of 
anemia, prior history of blood transfusions, history of any surgical 
procedure in prior 3 months and children with active hemorrhage or 
any bleeding disorder.

A detailed history was taken from parents of each child including pre-
senting complaints, past and family history of anemia, developmental 
history and dietary history using the 24 hour dietary recall method. 
History of prematurity / low birth weight, breast feeding, age of in-
troduction of complementary feeding etc was also obtained. A thor-
ough general and systemic examination including anthropometry 
were done for all patients. Each child’s nutritional status was classified 
according to the WHO reference standard for malnutrition for under 
five years of age using the z score. Partcipants were classified as mild, 
moderate or severe malnutrition.

The baseline complete blood count was done using the Sysmex KX-
21 automated hematology analyzer and leishmann stained peripheral 
blood smear was examined for morphological characteristics of red 
blood cells. Depending upon the clinical history and preliminary re-

sult of the peripheral smear, reticulocyte count and red blood cell in-
dices, each child was evaluated to find the cause of anemia. Relevant 
tests like serum ferritin, serum Vit B12 levels, rapid test for malaria, 
high performance liquid chromatography, liver function test, kidney 
function tests etc were performed on venous sample. All children 
were also tested for HIV and HBsAg.

Severe anemia was defined as Hb <7 g/dl.  Iron deficiency was de-
fined as serum ferritin <12 μg/L. Vitamin B12 deficiency was defined 
as serum levels less than 203 pg/mL. Hemoglobinopathies were con-
firmed by HPLC

Results: Results of the study are shown in the tables
Table -1: Age distribution of patients:                                              

Age Number of patients Percentage
< 1yr 8 21.05
1-3 yr 18 47.36
3-5 yr 12 31.57

Table-2: Gender of patients:

Number of patients Percentage

Male 18 47.3

Female 20 52.6

Table-3: Presenting Complaints:

Symptom Number of patients Percentage

Fever 23          60.5

Pallor 16 42.10

Anorexia 11 28.94

Swelling 10 26.31

Dyspnea 9 23.68

Cough 8 21

PICA 6 15.78

Fatigue 5 13.15

BHS 2 5.26

Miscellaneous 2 5.26

Icterus 1 2.63

Rash 1 2.63
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Table-4: Developmental History:

Development Number of patients Percentage
Normal 29 76.31
Delayed 8 21.05
Regression 1 2.63

 
Table-5: Clinical signs on admission:

Clinical Sign Number of 
patients Percentage

Pallor 38 100
Hepatomegaly 29 76.31
Splenomegaly 21 55.26
Platynychia 14 36.84
 Icterus 5 31.15
Edema 10 26.31
Signs of  Vitamin Deficiency 5 13.15
Signs of CCF 3 7.89
Hemolytic facies 2 5.2
Lymphadenopathy 1 2.63

Table-6: Haemoglobin Level:

HB Number of patients Percentage
< 3 2 5.26
3 -5 13 34.21
5-7 23 60.52

Mean Hb :  5.44 g%

Table-7: Classification on basis of MCV:

MCV Number of patients Percentage
Microcytic 26 68.42
Normocytic 9 23.68
Macrocytic 3 7.89

Table-8: Peripheral blood smear picture: 

Number of patients Percentage
Hemolysis 5 13.15
Hypersegmented 
Neutrophils 2 5.26

Malaria parasite 9 23.68
Microcytic  /Hypochromic 19 50

 
Table-9: Serum Ferritin level:

Sr Ferritin Number of patients Percentage
Low 18 47.36
High 2 5.26
Normal 18 47.36

 
Table-10: Hb Electrophoresis report:  

Hb Electrophoresis pattern Number of patients

Hb-ss 01
Hb-D 01
Thalassemia major pattern 02

 
Table-11: Clinical Diagnosis: 

Clinical Diagnosis Number of 
patients Percentage

Iron  Deficiency Anemia 17 44.73
Malaria 10 26.31
Haemoglobinopathy 4 10.52
B 12 Deficiency Anemia 3 7.89
Iron  + B12 Deficiency 
Anemia 1 2.63

Chronic renal failure 1 2.63
Celiac Disease 1 2.63
Chronic liver disease 1 2.63

 
Results: In the period of the study, 38 children qualified to be includ-
ed in the study. 5 children with severe anemia admitted during this 

period were excluded because of prior diagnosed hemoglobinopathy 
(n=2), history for prior blood transfusions (n=1) and history of prior 
surgery (n=2). There were 18 males and 20 females. Majority of the 
patients with severe anemia were aged between 1-3 years. Fever and 
pallor were the commonest presenting complaints seen in around 
60% and 42% of the study population.  Developmental delay was 
present in almost one fifth of the children with severe anemia. 50% 
of the patients in the study group were underweight and 44.7 % were 
stunted. 18.5% of the severely anemic patients were classified as SAM 
and 23.6% as MAM as per WHO.

On clinical examination pallor was present in all patients followed by 
hepatomegaly in 76.31% and splenomegaly in 55.26% patients. The 
mean hemoglobin level of the group was 5.44 g%. About 40% of the 
study population had a hemoglobin less than 5 g%. On peripheral 
blood smear microcytic RBCs were seen in 68% patients.

In this study, iron deficiency was the most common cause of severe 
anemia (44.73%) followed by anemia due to malaria (26.31%), hae-
moglobinopathy (10.5%) and Vitamin B12 deficiency (7.89%). 

Discussion: 
The present study was undertaken due to a lack of substantial litera-
ture on severe anemia in the community as well as in the children ad-
mitted to the hospitals. Anemia is a very common accompaniment of 
patients admitted for various reasons to the hospital. The presence of 
severe anemia may alter the presentation of many conditions as well 
as affect the management decisions in certain settings. 

The results of this study are consistent with the concept that the sole 
use of hemoglobin values should not be used to treat severe anemic 
children with haematinics. They must be investigated to find out the 
cause and type of anemia before starting treatment. In the present 
study, though iron deficiency anemia was the most common etiol-
ogy of severe anemia, more than half the subjects had anemia due 
to reasons other than iron deficiency. Prevalence of severe anemia 
caused due to iron deficiency was similar in both genders. Folate and 
vitamin B12 deficiency had a small contribution, independent of iron 
deficiency, in causing severe anemia, a finding similar to that reported  
by De la Cruz-Góngora V et al9. Another study showed that stunted 
children were more susceptible to anemia10-11. Bernard S. et al found 
the prevalence of mild, moderate and severe anaemia in the sample 
of malnourished children was 32.4%, 22.2% and 0.7% respectively11. 
Malnutrition and anemia are still major public health problems that 
contribute to child morbidity and mortality, they should be addressed 
with an effective intervention12. 

In India, over 95% of children are breastfed13 . The WHO recommends 
introducing solid and semisolid food at the age of six months because 
breastfeeding does not suffice to maintain optimal growth after this 
age. However, at age 6–8 months only 45% of children receiving 
breastfeeding are given solid or semisolid food13-14. Moreover, only 
10% of breastfeeding children and 20% of nonbreastfeeding children 
aged 6–35 months eat meat, fish, or eggs , which are rich in haem 
iron with high bioavailability15-16 . In the NFHS-3, only 14.6% of chil-
dren aged 6–35 months consumed food rich in iron in the previous 
24 hours of the survey 13. At this age, the effect of iron deficiency on 
the neurological development cannot be totally reversible17-18. Con-
sequently, the Indian Government recommends iron and folic acid 
supplementations to younger children19. However, the programme 
implementation has been poor due to lack of logistic planning and 
accountability19.

In this study, second most common cause of severe anemia was 
malaria. Malaria contributes to reduce hemoglobin concentrations 
through a number of mechanisms, principally by destruction and re-
moval of parasitized red cells and the shortening of the life span of 
non-parasitized red cells, and decreasing the rate of erythrocyte pro-
duction in the bone marrow.  Some of the mechanisms that cause 
anemia during malaria are associated more with the acute clinical 
states (e.g. hemolysis or cytokine disturbances)20 . Mortality rates from 
severe malarial  anemia can exceed 30% in pediatric populations21. 
We found hemoglobinopathy  was the third most common cause of 
severe anemia in present study. Most prevalent hemoglobinopathy 
was thalassemia  major pattern.
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Conclusion: The findings of our study support the need for a broad 
public-health strategy for the control of anemia among Indian chil-
dren beyond delivering iron supplementation alone. Our findings 
suggest that current public-health strategies such as iron supplemen-
tation are necessary but not sufficient to reduce childhood anemia.
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