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ABSTRACT

Objective: The objective of the study was to find the frequency of common hematological diseases diagnosed on bone
marrow examination in our pediatric age group of patients.

Material and Methods: This study was conducted in the haematology unit, department of pathology, past medical
graduate institute(PGMI), Hayatabad Medical Complex Peshawar (HMC)from March 1t 2012 to Jan 23 2013. Chil-
dren admitted with bleeding, lymphadenopathy, Splenomegaly, Hepatomegaly, isolated or pancytopenia on peripheral
blood smear was included in this study. The data was statistically analyzed by SPSS version 10.

Results: One hundred and sixty three cases were included in this study. The age range was from >1 month to15 years
with a mean age of 6.56 years and standard deviation of + 4.668. Majority 82 (50.3%) of the children were in the age
range of 1to 5 years. Male to female ratio was1.39:1. The commonest disorder was leukemia present in 65(39.9%)of
the cases followed by megaloblastic anemia present in 25(15.3%)cases, idiopathic thrombocytopenic purpura(ITP)
present in 18(11%) cases and aplastic anemia present in 11(6.7%) cases.

Conclusion: leukemia followed by megaloblastic anemia were the common most haematological disorders, most
commonly found in males of age group 1year to 5 years.
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penic Purpura (ITP)

INTRODUCTION

Haematological disorders are quite common in
children. These vary from simple conditions like iron
deficiency anemia to congenital hypo plastic anemia
and physiological anemia of infancy to acquired red
cell aplasia.” And Bone marrow examination is a very
important investigation for the diagnosis of many hae-
matological and non-haematological diseases.?

An important indication for bone marrow inves-
tigation is the presence of bone marrow failure, which
manifests itself as pancytopenia3. This may be a tran-
sient event secondary to viral infection or something
grave like congenital bone marrow aplasia. This can
also result from either a failure of production of hae-
mopoitic progenitor cells, called aplastic anemia or
peripheral destruction of cellular elements either due
to infection, immune mediated damage or Hypersplen-
ism.*
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Pancytopenia is a common occurrence in pae-
diatric patients.® The etiology of bicytopenia/pancyto-
penias varies widely in children, ranging from transient
marrow viral suppression to marrow infiltration by fatal
malignancy. Depending on the etiology, the clinical pre-
sentation can be with fever, pallor or infection. Knowing
the exact etiology is important for specific treatment
and prognostication.® Cytopenias e.g.; bicytopenia and
pancytopenias are common findings in megaloblastic
anemia of the childhood. Megaloblastic anemia is com-
mon in pediatric population of developing countries. It
is a macrocytic anemia caused by the deficiency of folic
acid, vitamin B12 or both.”

Aplastic anemia is a hematological disorder
characterized by pancytopenias resulting from early
stem cell deficiency. Chemical exposure, medicines,
viral infections and immunodeficiency are the etiological
factors responsible.?

Clinically a child presenting with pancytopenias
should be evaluated for the possibility of either a bone
marrow failure syndrome or acute malignancy, par-
ticularly when associated with lymphadenopathy or
visceromegaly.'!12

There is a wide variety of disorders in pediatric
patients where bone marrow examination provides di-
agnostically important information.'® liquid bone marrow
is aspirated from the tibia or posterior iliac crest under
local anesthesia with little discomfort to the patient.
Trephine biopsy is usually performed when there is
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hypoplasia or aplasia on aspiraton.'*

There is along list of diseases which reveal bone
marrow changes. A large number of these disorders
presents with vague clinical symptoms and create a
diagnostic problem which cannot be solved without
resorting to bone marrow aspiration and examination.
Furthermore the spectrum of haematological disorders
is relatively different in the developing world than the
developed countries®'. A study conducted in Khyber
Teaching Hospital in 2005 showing frequency of Mega-
loblastic anemia 24%, Aplastic anemia 14%, Leukemias
26% and ITP 9% in paediatric patients'. While another
study conducted at Gomal Medical College D | Khan
shows frequencies as Megaloblastic anemia 57.7%,
Aplastic anemia 20%, Leukemias 15%, ITP 15 %.'”

Therefore, this study is designed with the view
to know the etiological pattern of disorders diagnosed
on bone marrow in the pediatric population of a tertiary
care hospital.

MATERIAL AND METHODS

This study was conducted at the Department
of pathology, Post Graduate Medical Institute (PGMI),
Hayatabad Medical Complex, Peshawar (HMC) over a
period 11 months. It was a cross sectional descriptive
study with non-probability convenient sampling. Total
of 163 patients were included using 9% proportion of
Immune thrombocytopenic purpura, 95% confidence
level and 4.4% margin of error under WHO software for
sample size determination.

All the patients with Age >1 month and <15
years with signs and symptoms having Pallor, Bleeding,
Lymphadenopathy, Peripheral Cytopenias, Pyrexia of
unknoworigin, Hepatosplenomegaly Were included in
the study. All patients having Hemorrhagic disorders
such as Congenital coagulation factor deficiencies like
Hemophilia, Disseminated intravascular coagulation,
Taking anticoagulant drug therapy, Skin infection or
recent radiation therapy at the sampling site, Bone dis-
orders such as Osteomyelitis or Osteogesis imperfecta
were excluded from the study. The data was statistically
analyzed by SPSS version 10 for variables.

RESULTS

The study was conducted in Department of He-
matology Hayatabad Medical Complex, Peshawar. A
total of 163 children were included in the study.

In Majority of children 82(50.3%), the age was
ranged from 0-5 years, while the rest 81 (49.7 %) chil-
dren were in the range of 6-15 years. Minimum age in
this study was 1 year, while maximum age was 15 years,
with mean age of 6.56 years standard deviation + 4.668
years. (Table No. 1)

Out of these 163 children 95 (58.3 %) were males
while 68 (41.7%) were females. The overall male to

female ratio was 1.39: 1. (Table No. 2)

Out of these 163 children 25 (15.3%) were having
megaloblastic anemia, 11 (6.7%) were having aplastic
anemia, 65 (39.9 %) were having acute leukemia, 18
(11.0%) were having ITP, while 44 (27%) of children
were having pathologies other than these common
haematological disorders. (Table No. 3)

Out of 163 children those 25 children having meg-
aloblastic anemia 16 children were having age between
0-5 years while 09 children were between 6-15 years of
age, those11 children having aplastic anemia 01 child
was having age from 0-5 years while 10 children were

Table: 1 Age distribution (n=163)

Age Frequency Percent
0-5 years 82 50.3
6-15 years 81 49.7
163 100.0

Mean age 6.56 with SD + 4.668 year

Table: 2 Sex distribution frequency table (N= 163)

Frequency Percent
Male 95 58.3
Female 68 4.7
Total 163 100.0

Table 3 Disease distribution (N= 163)

Disease Frequency Percent
Megaloblastic anemia 25 15.3
aplastic anemia 11 6.7
Leukemia 65 39.9
ITP 18 11.0
Others 44 27.0
Total 163 100.0

Table 4 Stratification of Disease in age distribution

(N= 163)
Disease Age 0-5 Age 6-15 Total
year years
Mega- 16 09 25
loblastic A
Aplastic 01 10 11
anemia
Leukemia 27 38 65
ITP 12 06 18
Others 26 18 44

Chi square test was applied in which P value was 0.046
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Table 5 Stratification of Disease in gender distribu-

tion (N= 163)
Sex Total
Male | Female
Disease | megaloblas- 9 16 25
tic anemia
aplastic 8 3 11
anemia
Leukemia 39 26 65
ITP 13 5 18
Others 26 18 44
Total 95 68 163

Chi square test was applied in which P value was 0.108

having age between 6-15 years, in those 65 children
having leukemia 27 children were in age between 0-5
years while 38 children were from 6-15 years, in those
18 children having ITP 12 children were in age between
0-5 years while 06 children were having age from 6-15
years. Chi square test was applied with P value 0.046.
(Table No. 4)

Out of 163 children among those 25 children
having megaloblastic anemia 09 children were male
and 16 children were female, in 11 children with aplastic
anemia 08 children were male and 03 were female, of
39 children with acute leukemia 39 were male and 26
were female and among 18 children with ITP, 13 were
male while 05 were female. Chi square test was applied
in which P value was 1.108.(table No.5)

DISCUSSION

Haematological disorders are very frequently
encountered in general paediatric practice and in in-
vestigation of such patients, bone marrow examination
is proved to be an important investigation to reach a
conclusive diagnoses. In our study the frequencies
of four most common haematological disorders, i.e;
megaloblastic anemia, aplastic anemia, leukemia and
idiopathic thrombocytopenic purpura (ITP) were con-
sidered in paediatric population of age from >1 month
to 15 years. Leukemia was found to be the commonest
entity, present in 39.9% of the total cases, followed by
megaloblastic anemia, present in 15.3% of the total
cases. Similar results have been reported in a recent
study from Peshawar, '*though the margin of frequency
of leukemia is much higher in our study compared to
that study conducted.

Leukemia was the most common disorder found
to be present in 39.9% of these cases. Similar results
were reported in a study conducted in P eshawar'®
While conflicting results have been reported in a study
from Peshawar and another study from Islamabad?84,
in which aplastic anemia was the commonest reported

disorder about 20.2% of the total cases followed by
ITR15.7% of the total cases? Worldwide leukemia is the
most commonly found malignancy of children, account-
ing for about 41% of all types of malignant disorders
that encounter the paediatric age group having age less
than 15 years,®®in USA the annual incidence of 4.5 cases
per 100000 children, out of which acute lymphoblastic
leukemia (ALL) is the most common type of malignancy
and leukemia.*® The exact incidence is not known in our
country due to lack of studies conducted on large scale,
however this is the commonest malignancy in this part
of the world too.84the exact etiology of ALL is not known
however exposure to radiation, viral infections and toxic
chemical substances like herbicides, pesticides, chem-
ical solvents and ground water chemical contamination
are thought to play a role in etiology of acute leukemia.
Fortunatetely over the last few decades, there has been
a greatimprovement in the survival rate of children with
leukemia .i.e; 80% at five years from diagnoses.®®

The second most common haematological dis-
order in this study was megaloblastic anemia found to
be in 15.3% of all the cases. Similar results have been
published in a few other national studies.’ While the
frequency of megaloblastic anemia was recorded to be
very high in a study conducted in DI Khan in 2006 as
57.7% of the total cases. This is considered to be one
of the main causes of nutritional deficiency anemia in
the developing world where it reflects the poor socio-
economic status of the society. Nutritional Megaloblastic
anemia is one of the leading causes of pancytopenia
among younger paediatric age group.®” our country is
rich in green leafy vegetables, which is a prime source of
folic acid, however factors like chronic diarrhea, worms
infestation, malabsorption and poor eating habits may
be contributing to the micro nutritional deficiency.?

Idiopathic Thrombocytopenic Purpura (ITP) was
3 rd commonest haematological disorders found in our
study, found to be 11% of the total cases. While ITP was
reported as a least common disorder the studies con-
ducted in Peshawar found to be 9 % and DI Khan found
as 15% of the total cases,®""it is one of the commonest
cause of purpura. The common presenting feature is
more often Epistaxis, haematuria and in very rare cases
intracranial bleed which is fatal.”

The least common hematological disorder in
our study was aplastic anemia, found as 6.7% of the
total cases. In a similar local study conducted in 2007,
aplastic anemia was found as the commonest hema-
tological disorder in children, reported as 20.2% of the
total cases.2no accurate prospective data available
regarding the incidence of aplastic anemia worldwide.5”
Aplastic anemia is thought to be more common in Asia
than in West.%® The patients are mostly presented with
unexplained pallor, prolonged pyrexia and bleeding
tendencies. lts exact etiology is still not known, but
autoimmune mechanism have been considered to have
an important role in the Pathophysiology. Studied con-
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ducted worldwide have confirmed the role of exposure
to toxic chemical substances and radiation in causing
bone marrow failure.®®

CONCLUSION

It is concluded from the results of our study that

Leukemia was the commonest haematological disorder
followed by megaloblastic anemia and ITP, Aplastic
anemia being lowest in frequency. The commonest age
group affected was between 0-5 year among whom
males were affected more than females.
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