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ABSTRACT

Background: This study was conducted to identify the different acquired causes of anemia on the basis of bone 
marrow examination in children admitted to the pediatric Unit of Rehman Medical Institute Peshawar.

Material & Methods: It was a retrospective descriptive study conducted at Pediatric Department of Rehman Med-
ical Institute Peshawar on data of 5 years from 1stJanuary, 2008 to 31stDecember, 2012. A total of 249 cases were 
included in the study that presented with anemia. Patients with hereditary blood disorders and recent history of 
blood transfusion were excluded from the study. They were assessed clinically by general physical and systemic 
examination. Complete blood count, peripheral smear and bone marrow examination was performed in all cases.

Results: During the study period 14,642 patients were admitted, 249(1.7%) cases presented with hematological 
disorders on the basis of bone marrow examination. In the etiological pattern, aplastic anemia 71(28.51%) was 
the most common etiology followed by leukemia 59(23.69%), megaloblastic anemia in 48(19.27%), other less 
common problems like idiopathic thrombocytopenic purpura 19(7.63%), iron deficiency anemia 9(3.61%), visceral 
leishmaniasis 8(3.21%), anemia of chronic disorder 6(2.41%) and malaria in 6(2.41%) cases. Common clinical 
presentations were fever, pallor, body aches, petechial hemorrhages and epistaxis.

Conclusion: Anemia secondary to acquired causes is a disorder with serious consequences. Bone marrow 
examination is helpful in the diagnosis of most of these cases.
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INTRODUCTION

 Anemia is present when the hemoglobin level 
is below the lower extreme of the normal range for 
the age and sex of the individual.1 In the developing 
country like Pakistan, it is still one of the common 
and remediable morbidities.2 The etiological factor 
of anemia is multi-factorial involving different factors 
like nutritional deficiencies, genetic red blood cells 
disorders and infectious disorders.3

 Anemia is major health problem globally. Ac-
cording to World Health Organization approximately 
43% of the world’s population is suffering from 
anemia, it is predicted that 2.2 billion individuals 
worldwide are suffering from anemia half of whom are 
apprised to have iron deficiency anemia.4 The effects 
of anemia include physical and mental hindrance, 
fatigue, low efficiency at work and impairment of 

reproductive functions.5 As the disease is common 
with associated serious adverse outcomes, so it is 
not only important to contrivance prevention strate-
gies like food fortification but also to make efforts for 
early diagnosis and adequate replacement therapy.6

 Vitamin B12 and folate deficiency are the com-
monest causes of megaloblastic anemia which is 
associated with neurological discrepancies. Children 
with neurological discrepancies and neuro-develop-
mental retardation should be thoroughly evaluated to 
prevent persistent neurological damage because of 
the deficiencies.6 Acquired aplastic anemia usually 
has an autoimmune basis that is diminution of the 
hematopoietic stem cells by direct toxicity mostly due 
to radiations, drugs, chemicals and viruses.7 Anemia 
of chronic disease is a mild to moderate anemia 
that occurs mostly in infections and inflammatory 
disorders8 and is frequently found in chronic kidney 
insufficiency, dialysis patients, congestive heart fail-
ure and renal transplantation.9

 Visceral leishmaniasis, also known as Indian 
Kala-azar, is a parasitic disease caused by Leish-
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mania donavani and transmitted by the bite of the 
sand fly vector Phlebotomus argentipes.10 This is 
potentially a fatal infection causing anemia, fever, 
cachexia, hepatosplenomegaly and pancytopenia.11

 Anemia can be due to malignant or non-malig-
nant underlying pathology and in both cases affects 
the health of the children and result in impaired 
psychomotor development, poor cognitive perfor-
mance.12 The main purpose of assessing anemia is 
to make a decision on the type of measures to be 
taken to prevent and control anemia.13

 This study was conducted to identify the differ-
ent acquired causes of anemia in children admitted 
to the Pediatric Unit of Rehman Medical Institute 
Peshawar.

MATERIAL AND METHODS

 This Retrospective descriptive study was 
conducted in the Pediatric Department of Rehman 
Medical Institute Peshawar on data of 5 years from 
January 1, 2008 to December 31, 2012. A total of 249 
cases were included who presented with anemia. 
They were assessed clinically by general physical 
and systemic examination. Patients with heredi-
tary blood disorders and recent history of blood 
transfusion were excluded from the study. Personal 
details of patients like name, age, sex and hospital 
registration were recorded. Complete blood count, 
peripheral smear and bone marrow examination was 
perfromed in all cases.

RESULTS

 Out of total 14,642 patients, 249 (1.7%) pre-
sented with hematological disorders. Out of these 
249 patients, 162 (65.06%) were males and 87 
(34.94%) females, with male to female ratio of 1.8:1. 
Age ranged from one month to 14 years. Maximum 
number of patients 112 (44.97%) were in the age 
group of 6 month to 5 years, followed by 84 (33.74%) 
6 to 10 years age group while minimum number 53 
(21.29%) were those with more than 11 years age. 
All age groups had a male predominance. (Table 1)

 The most common symptom was pallor in 
170 (82.92%) cases and fever in 135 (62.85%), oth-
er symptoms included bruises, epistaxis, malena, 
petechial hemorrhages, hematuria and joint pains. 
(Table 2)

 A patient having more than one clinical feature 
is counted in each category. Hence the sum is more 
than the total number of cases.

 Considering the etiological pattern; aplastic 
anemia 71 (28.51%) was the most common etiology 
followed by leukemia 59 (23.69%) and megaloblastic 
anemia in 48 (19.27%), followed by less common 
problems like idiopathic thrombocytopenic purpura 

19 (7.63%) iron deficiency anemia 9 (3.61%), visceral 
leishmaniasis 8 (3.21%), anemia of chronic disorder 
6(2.41%) and malaria was found in 6 (2.41%) of 
cases. (Table 3)

 Regarding the pattern of hematological presen-
tation based on complete blood picture, pancytope-
nia 193 (77.51%) was the most common presentation 
followed by bicytopenia 56(22.49%). (Table 4)

DISCUSSION

 Hematological diseases are frequently en-
countered in pediatric patients and in order to get 
a confirmatory diagnosis bone marrow is of great 
help to pediatrician. A total of 249 patients with 
confirmed diagnosis on the basis of bone marrow 
were included, out of which 65.06% were males while 
34.94% females with a male to female ratio of 1.8:1, 
another study in Peshawar14 with 198 cases showed 
a male to female ratio of 1.5:1, while a study done in 
Abbottabad15 including 110 cases showed a male to 
female ratio of 1.2:1 and a study done in Srilanka16 
including 248 children, reported the male to female 

Table 1: Distribution of patients according to 
gender and age.

Age Male Female Total
6 months – 
5 years

73 (45.1%) 39 
(44.83%)

112 
(44.97%)

6-10 years 54 (33.3%) 30 
(34.48%)

84 
(33.74%)

1 1 -  1 4 
years

35 
(21.60%)

18 (20.69 
%)

53 
(21.29%)

Total 162 87 249 
(100%)

Table 2: Clinical feature of hematological disor-
der at presentation (n=249).

Clinical Fea-
ture

Number of 
cases

Percentage

Pallor 170 82.92
Fever 135 62.85
Bruises 128 62.44
Petechial hem-
orrhage

40 19.51

Malena 30 14.63
Hematemesis 20 9.75
Joint/leg pain 60 29.27
Bleeding from 
gums

50 24.39

Epistaxis 60 29.27
Hematuria 25 12.19
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Table 3: Etiological pattern of hematological 
disorder (n=249).

Etiology Number of 
cases

Percentage

Aplastic ane-
mia

71 28.51

Leukemia 59 23.69
Megaloblastic 
anemia

48 19.27

Idiopathic 
thrombocyto-
penia purpura

19 7.63

Iron deficiency 
anemia

11 4.42

Visceral leish-
maniasis

8 3.21

Anemia of 
chronic disor-
der

6 2.41

Hypersplenism 5 2.01
Malaria 6 2.41
Hemolytic 
anemia

8 3.21

Myelodisplas-
tic syndrome

3 1.20

Gaucher’s 
disease

2 0.84

Niemann-Pick 
disease

3 1.20

Table 4: Pattern of presentation of hematological disorders apart from anemia on complete blood  
picture (n=249).

Etiology White cell count Platelet count
Low Normal High Low Normal High

Aplastic anemia (n=71) 67 4 0 68 3 0
Leukemia (n=59) 49 3 7 51 2 6
Megaloblastic anemia (n-48) 40 5 3 43 4 1
ITP (n=19) 16 2 1 19 0 0
Iron deficiency anemia (n=11) 1 6 4 2 7 2
Visceral leishmaniasis (n=8) 6 1 1 7 1 0
Anemia of chronic disorder (n=6) 4 2 0 4 1 1
Hypersplenism (n=5) 4 0 1 5 0 0
Malaria  (n=6) 5 1 0 5 0 1
Hemolytic anemia (n=8) 2 4 2 1 5 2
Myelodisplastic syndrome (n=3) 3 0 0 3 0 0
Gaucher disease  (n=2) 1 1 0 1 0 1
Niemen pick disease (n=3) 3 0 0 2 0 1

ratio of 1:2.1.

 In our study most of the patients presenting 
with anemia were in the age group 6 months to 
5 years, contributing up to 44.97% patients while 
33.74% of patients were in the age group 6 years to 
10 years. In a study done in Abbottabad reported 
the high number of cases 55.45% in the age group 
of 6 months to 3 years.15

 In our study aplastic anemia was the most 
common acquired non-malignant cause of anemia 
in children accounting for 28.51% of all the cases, 
followed by nutritional anemia 23.69% (including 
megaloblastic anemia 19.27% and iron deficiency 
anemia 4.42%) and visceral leishmaniasis for 3.21% 
while malignant conditions contributed to 23.69%. 
These findings are consistent with a study conducted 
in Peshawar14 on pancytopenia in children below 15 
years of age, they reported aplastic anemia to be the 
most common cause of anemia followed by nutri-
tional i.e. megaloblastic anemia and iron deficiency 
anemia.14 Hematological malignancies, visceral leish-
maniasis and idiopathic thrombocytopenic purpura 
were found in descending order.17 A study done in 
India by Bhatanger18 including 109 children in study 
presenting as pancytopenia the incidence of meg-
aloblastic anemia was 28.4%. Another study of 200 
cases by Khunger19 reported megaloblastic anemia 
in 72% of cases. Shazia et al20 including 230 children 
in the study reported the incidence of megaloblastic 
anemia in 17.39% cases.

 Idiopathic thrombocytopenic purpura account-
ed for 7.63% of cases in our study. It is also one of the 
commonest causes of purpura. Other studies have 
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shown 32% to 48% frequency. While study done in 
Peshawar by Khan et al reported it to be 15.7%.14,21

CONCLUSION

 Anemia secondary to acquired causes is a 
disorder with serious consequences. Bone marrow 
examination is helpful in the diagnosis of most of 
these cases.
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