
INTRODUCTION

Hematological disorders are quite frequent
in pediatric population. Unlike adults the spec-
trum of hematological disorders in children is
very wide, ranging from very common condi-
tion like iron deficiency anemia to relatively
rare congenital disorders like Blackfan Dia-
mond syndrome and Fanconi’s anemias. Simi-
larly the spectrum of hematological disorders
is relatively different in the developing world
than the developed countries1. Most of the time
the diagnosis can be arrived at  by detail clini-
cal examination and few simple investigations.
However without bone marrow examination
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the diagnosis is usually not a confirmatory one.
Bone marrow examination is one of the most

frequent and relatively very safe invasive pro-
cedures done routinely in pediatric units.
Though an invasive, procedure, it can be eas-
ily performed even in the presence of severe
thrombocytopenia with little or no risk of bleed-
ing. Commonly it is done for the evaluation of
unexplained cytopenias and malignant condi-
tions like leukemias. Bone marrow examina-
tion is also at times done for the diagnosis or
staging of a neoplasm and storage disorders.
Trephine biopsy is usually performed when
there is hypoplasia or aplasia on aspiration. At
time it is also done in cases of lymphomas,
granulomatous conditions and osteoporosis. So
there are wide variety of disorders in children
where bone marrow examination provides di-
agnostically important information, which oth-
erwise would not be possible in our hospital.
This study was undertaken with the view to
study the etiological spectrum of disorders as
diagnosed on bone marrow examination.

PATIENTS AND METHOD

All children who underwent bone marrow
aspiration or trephine biopsy during the study
period between January, 2001 to December,
2003 were included in this study. Every pa-
tient history sheet was examined in detail and
findings were recorded on a standard pro-
forma including demographic data, symptoms

and signs and all the relevant investigations.
Particular note was made up of any drugs
taken in the past. Bone marrow aspiration or
trephine biopsy results were also recorded. Data
was analyzed to know the relative frequencies
of different hematological disorders in our pae-
diatric patients.

RESULTS

A total of 424 patient’s case histories were
studied. Ages of the patients ranged from 2
months to 15 years. Males were 281 (66.27%)
and females were 143 (33.73%). Non-malig-
nant hematological disorders were seen in 309
(72.88%) patients (Table-I) and malignant he-
matological disorders were seen in 115
(27.12%) patients (Table-II).  Nutritional ane-
mias i.e. megaloblastic, mixed deficiency (mi-
crocytic and macrocytic) and iron deficiency
together accounted for  138 (32.55%) cases
amongst the non-hematological group. Of the
nutritional anemias, megaloblastic anemia was
the most common non-malignant hematologi-
cal disorder i.e. 103 (24.92%) followed by
mixed deficiency anemia i.e. 20 (4.71%). Iron
deficiency anemia was the least common i.e.
15 (3.53%) cases. Other non-malignant hema-
tological disorders in descending order of fre-
quency were aplastic anemia 60 (14.15%)
cases, idiopathic thrombocytopenic purpura
40 (9.43%), visceral Leishmaniasis 25 (5.98%)
cases, hypersplenism 11 (2.59%) cases,
falciparum malaria 10 (2.35%) and hemolytic
anemia 3 (0.70%) cases (Table-II). Amongst the

Table-II: Spectrum of Malignant hematologi-
cal disorders

Disease No. of cases Percentage

Acute lymphoblastic leukemia 76 17.92%
Acute myeloid leukemia 27 6.36%
Lymphoma 5 1.17%
Chronic myeloid leukemia 2 0.47%
Neuroblastoma 2 0.47%
Round cell tumor 1 0.23%
Burikitt lymphoma 1 0.23%
Bone marrow secondaries with 1 0.23%
primary tumor in abdomin cavity

Total 115 27.08%

Table-I: Spectrum of Non–malignant hemato-
logical disorders

Disease No. of cases Percentage

Megaloblastic anemia 103 24.29%
Aplastic anemia 60 14.15%
Immune thrombocytopenic 40 9.43%
purpura
Visceral Leishmaniasis 25 5.98%
Miscellaneous disorders 22 5.18%
Mixed deficiency 20 4.71%
(microcytic & macrocytic) anemia
Iron deficiency anemia 15 3.53%
Hypersplenism 11 2.59%
Falciparum malaria 10 2.35%
Hemolytic anemia 3 0.70%

Total 309 72.91%

434   Pak J Med Sci   2005   Vol. 21   No. 4     www.pjms.com.pk

Rahim F, Ahmad I, Islam S, et al.



malignant hematological disorders, acute lym-
phoblastic leukemia was the most common  i.e.
76 (17.92%) cases, followed by acute myeloid
leukemia 27 (6.36%) cases, lymphomas 5
(1.17%), chronic myeloid leukemia and neu-
roblastoma  2 (0.47%) each (Table-III).

DISCUSSION

The spectrum of hematological disorders in
children is very wide. Bone marrow examina-
tion is a  useful test in reaching the final diag-
nosis. It is one of the most common and safe
procedures done on children in medical prac-
tice. Rarely infection, excessive bleeding or
embolism has been reported after bone mar-
row biopsy 2.

This study shows that amongst the micro-
nutrient deficiency anemias, megaloblastic
anemia is the most common non-malignant
disorder in our patients.  In other similar stud-
ies (both national and international) its fre-
quency ranges from as low as 24% 3 to as higher
as 68% 4. In almost all these studies pancytope-
nia was the main presentation and so was  the
case in our study. Rarely megaloblastic ane-
mia may present with thrombocytopenia only5.
Though we were unable to determine the un-
derlying cause of megaloblastic anemia, but
folate deficiency is more common in children,
while B12 deficiency is more common in adults
6. The usual presenting feature of megaloblas-
tic anemia in our patient was  anemia and
varying degree of skin and mucosal bleeding
(which is usually alarming to the parents and
the clinician but bone marrow examination
settles the issue). It is a common problem in
the developing countries. The usual present-
ing age in the developed world is infancy. But
in developing countries like ours it can occur
at any age which is an irony as Pakistan is an
agricultural country and folate and B12 are
abundant in the food especially green leafy
vegetables. A possible explanation of folates
deficiency in older children in our country could
be the various chronic inflammatory disorders
of the gut  like chronic diarrheas and
malabsorptive states apart from poor nutrition.

Amongst other micronutrient anemias,
mixed deficiency anemia (microcytic & mac-

rocytic) was 15% and iron deficiency (micro-
cytic) was 5% only. This percentage is much
lower than expected as an estimated 60 to 80%
of the world population is affected by iron de-
ficiency anemia and is the most common pre-
ventable nutritional deficiency in the world7-9.
The possible explanation is that majority of the
cases of iron deficiency anemia and mixed ane-
mias are diagnosed on smear examination and
are treated as outpatients. Aplastic anemia was
the second most common and most lethal non-
malignant disorder found in our patients
(14.6%). Epidemiologically, aplastic anemia has
a pattern of geographic variation opposite to
that of leukemias, with higher frequency in the
developing world than in the industrialized
West1, 9. Although not a common disease
worldwide, aplastic anemia has a social im-
pact disproportionate to its incidence10. Large
prospective studies indicate an annual inci-
dence of two new cases per million popula-
tions in Europe and Israel11. Its exact incidence
in Pakistan is unknown due to lack of reliable
population based studies. The rate is much
higher in the developing world, where aplas-
tic anemia may rival acute myelogenous leu-
kemia in frequency of diagnosis in hematology
clinics. This has been shown from the studies
in Thailand12 and China13, where the incidence
has been determined to be about threefold that
in the West.

European studies have confirmed and quan-
tified medical drugs as risks for the develop-
ment of marrow failure. Surprisingly, drug use
accounts for only a small fraction of the dis-
ease in Thailand, where it is almost always id-
iopathic. Same was the case in our study.
Symptoms of anemia and mucocutaneous hem-
orrhage usually prompt medical attention.
Prognosis is directly related to the reduction in
peripheral blood counts, particularly the neu-
trophil number: < 200 granulocytes/µL defines
the category of super-severe disease1. In the
early twentieth century, patients often died
within days or weeks of congestive heart fail-
ure, profuse hemorrhage, or overwhelming
infection. Recurrent bacterial sepsis or fungal
invasion of critical organs secondary to refrac-
tory neutropenia are the usual causes of death
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in the modern era. Its exact etiology is still not
known but an autoimmune mechanism has
been inferred from positive responses to non-
transplant therapies and laboratory data10, 14.

Idiopathic thrombocytopenia was the third
most common hematological disorder found on
bone marrow examination in our patients. It
is the most common cause of mucocutaneous
bleeding in children. Its frequency on bone
marrow examination varies between 32% to
48%4,5.

In this study 105 cases (24.76%) of leukemias
were noted with acute lymphoblastic leukemia
as the commonest malignancy in our patients
(17.92%). Approximately 2500 cases per an-
num are diagnosed in the United States, ac-
counting for about One third of all the cases of
childhood cancers. Eighty percent of these are
acute lymphoblastic leukemia (ALL), 17% are
acute myeloid leukemia (AML) and the rest are
cases of chronic myeloid leukemias15. Little is
known regarding the epidemiology, etiology
and incidence of childhood cancer in develop-
ing countries. The incidence of ALL in our coun-
try is lower as compared to the developed
countries, as is the case in India and China16,17.

CONCLUSIONS

Amongst the non-malignant hematological
disorders, nutritional anemias as a group was
the most common disorder found on bone
marrow examination in this study. Megaloblas-
tic anemia was the most common and iron
deficiency anemia was the least common in the
nutritional anemia group. Aplastic anemia was
the second common and most serious non-
malignant disorder found in this study. Acute
lymphoblastic leukemia was the most common
amongst the malignant hematological disor-
ders followed by acute myeloid leukemia.
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