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Abstract
Context: Pancytopenia is a consequence of varied aetiology in paediatric age group. The aetiology can
be determined by bone marrow assessment and clinical profile of patient.
Aim: The aim of the study was to assess clinical profile, bone marrow morphology and to identify
easily treatable and reversible causes of paediatric pancytopenia cases.
Setting: Tertiary care centre in Rajasthan
Study design: Prospective
Methods and material: The study was conducted at the Department of Pathology, RNT Medical
College, Udaipur, Rajasthan from January 2019 to December 2019. Patients aged 2 months to 15 years
who had pancytopenia on peripheral blood smear and were admitted for bone marrow examination
were included in the study. Detailed history and clinical profile were taken in all cases.
Results: Out of 54 patients presenting with pancytopenia, the most common presenting complaint was
generalized weakness (92.6%) followed by fever (77.78%). The most common physical finding was
pallor (100%), followed by splenomegaly (42.60%) and hepatomegaly (40.74%). Megaloblastic
Anaemia was the most common aetiology (48.15%) followed by Aplastic Anaemia (16.67%) and
Acute Leukaemia (11.11%).
Conclusion: As megaloblastic anaemia is the most common cause of pancytopenia and being an easily
treatable condition, it should be taken into consideration before the more serious conditions like
leukaemia and aplastic anaemia.
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Introduction
Pancytopenia is an important clinico-haematological entity encountered in our day-to-day
clinical practice. Pancytopenia is not a disease entity but a triad of findings in which all
blood cell lineages i.e. leukocytes, erythrocytes and platelets are reduced in blood [1]. It is
quite a common finding among children.
Pancytopenia is defined as haemoglobin <10 gm/dl, total white cell count < 4.0 x 10 9 /L,
absolute neutrophil count (ANC) < 1,500/μl, and platelet count < 100,000/μl [2].
Presenting symptoms are usually attributable to anaemia, leucopoenia or thrombocytopenia.
Anaemia leads to fatigue, dyspnoea and cardiac symptoms. Thrombocytopenia leads to
bruising, mucosal bleeding and neutropenia leads to sharply increased susceptibility to
infection [3]. The common clinical manifestations of pancytopenia are usually fever, fatigue,
dizziness, weight loss, anorexia, night sweats, pallor, bleeding, splenomegaly, hepatomegaly,
and lymphadenopathy [4].
The aetiology of pancytopenia varies widely in children, ranging from transient marrow
suppression due to viral infection to marrow infiltration by life-threatening malignancy. It
may also be caused iatrogenically, secondary to certain drugs, chemotherapy or radiotherapy
for malignancies or due to nutritional deficiency [5].
Bone marrow aspiration is important for knowing the exact aetiology and to aid in specific
treatment and prognostication of certain diseases. In case of pancytopenia bone marrow
cellularity and composition differ in relationship to underlying pathological condition
ranging from hypocellular to hypercellular.
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The marrow is generally hypocellular in cases of
pancytopenia caused by a primary production defect
whereas
cytopenia
resulting
from
ineffective
haematopoiesis, increased peripheral utilization or
destruction of cells, and bone marrow invasion by malignant
cells are usually associated with a normocellular or
hypercellular marrow [6].
Although pancytopenia is a common clinical finding with
extensive differential diagnosis, there is a paucity of data on
paediatric age group, especially with regards to clinical and
etiological findings, in Udaipur region of Rajasthan.
The aim of this study was to identify easily treatable and
reversible causes of pancytopenia.
Method
This was a prospective study, conducted at the Department
of Pathology, RNT Medical College, Udaipur, Rajasthan
from January 2019 to December 2019. Patients under 15
years of age having pancytopenia at presentation were
analysed. Pancytopenia was defined as haemoglobin <10
gm/dl, total white cell count < 4.0 x 109 /L, absolute
neutrophil count (ANC) < 1,500/μl, and platelet count <
100,000/μl. The data were collected by convenience
sampling from the pathology department of the hospital. The
patient’s identities were kept anonymous and only the serial
number, gender, and aetiology for pancytopenia were noted.
Patients aged 2 months to 15 years, who had pancytopenia
on a peripheral blood smear and followed by bone marrow
examination were included in the study. Children aged more
than 15 year, already diagnosed cases of aplastic anaemia
and leukaemia, children with history of recent blood
transfusion and those receiving chemotherapy and
radiotherapy were excluded. The details of complete clinical
profile and haematological parameters at presentation were
recorded. All those cases in which the diagnosis could be
confirmed were included in the final analysis.

Results
In the present study 54 patients of pancytopenia were
evaluated for Bone marrow examination and they were
ranged from 2 months to 15 years of age. Out of 54 patients,
31 (57.41%) were males and 23 (42.60 %) females, with
male to female ratio of 1.35:1 (Table 1), their ages ranged
from 2 months to 15 years. Maximum number of patients 23
(42.60%) were in the age group of 11 year to 15 years,
followed by 20 (37.04%) in the 6 to 10 years age group
while minimum number 11 (20.40%) were upto 5 years of
age.
Table 1: Distribution of patient according to gender and age.
Age Range (Years)
Less than 1 year
1 TO 5
6 TO 10
11 TO 15

Male
1
8
9
13
31

Female
0
2
11
10
23

Total
1
10
20
23
54

Table 2 shows the aetiology of cases with pancytopenia.
Megaloblastic anaemia was seen in 26 cases (48.15%) –
being the most common cause of pancytopenia. Aplastic
anaemia constituted 9 cases (16.67%) being the second most
common cause of pancytopenia.
Acute Leukaemia was another important cause of
pancytopenia (which included acute lymphoblastic
leukaemia and acute myeloid leukaemia,) and constituted 6
cases (11.11%).
Iron deficiency Anaemia and Dimorphic Anaemia were seen
in 4 cases (7.41%) and 2 cases (3.70%) respectively.
Among the infectious causes Malaria is most common entity
seen in 4 cases (7.41%).
Other causes included 1 case each of metastasis, gelatinous
transformation and immune thrombocytopenic purpura with
megaloblastic anaemia.

Table 2: Aetiology of pancytopenia
Diagnosis
Aplastic Anaemia
Iron Deficiency Anaemia
Malaria
Megaloblastic Anaemia
Megaloblastic Anaemia with Iron deficiency Anaemia
Acute Leukaemia
Metastasis
Gelatinous transformation
Megaloblastic Anaemia with Immune Thrombocytopenic Purpura
Total No. of Cases

Table 3 shows clinical profile of cases. The most common
presenting complaint in current study was generalized
weakness (92.6%) followed by fever (77.78%), weight loss

No. of Cases
9
4
4
26
2
6
1
1
1
54

(37.03%) and bleeding manifestation (38.9%). The most
common physical finding was pallor (100%), followed by
splenomegaly (42.60%) and hepatomegaly (40.74%).

Table 3: Clinical profile of pancytopenia children
Clinical Profile
Generalised Weakness
Dyspnoea
Fever
Bleeding Manifestation
Pallor
Weight loss
Hepatomegaly
Jaundice
Splenomegaly

No. of Cases
50
15
42
21
54
20
22
12
23
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Marrow were hypercellular in 40 (74.10%) cases.
Megaloblastic anaemia was most common cause showing
hypercellular marrow in all the 26 cases (65%).The second
most common cause was acute Leukaemia 6 cases (15%)
while other causes included Malaria 4 cases (10%),
Dimorphic Anaemia 2 cases(5%), Megaloblastic Anaemia
with Immune thrombocytopenic purpura 1 case (2.5%) and
Metastasis of round cell tumour 1 case (2.5%).
Hypocellular bone marrow was observed in 14 cases
(25.92%), out of which 9 cases (64.28%) of suspected
Aplastic anaemia confirmed by bone marrow biopsy were
seen. Thus, Aplastic Anaemia was the most common cause
of hypocellular marrow in our study. Other causes included
Iron deficiency anaemia 4 cases (28.57%) and gelatinous
transformation due to malnutrition 1case (7.14%). Table 4
shows the bone marrow cellularity and aetiology of
pancytopenia.
Table 4: Bone marrow cellularity in pancytopenia cases.
Bone marrow cellularity
Hypercellualr marrow
Megaloblastic anemia
Dimorphic anemia
Acute leukemia
Malaria
Megaloblastic anemia with itp
Metastasis
Hypocellular marrow
Aplastic anemia
Iron deficiency anemia
Gelatinous transformation
Total

No. of cases
26
2
6
4
1
1
9
4
1
54

Discussion
Pancytopenia is not a rare presentation in children. It is not a
disease by itself; rather it describes simultaneous presence
of anaemia, leucopoenia and thrombocytopenia resulting
from a number of disease processes [7].
A thorough history taking, physical examination, and the
right laboratory investigations can lead to proper diagnosis
and management of the aetiology.
Diagnosis
of
pancytopenia
requires
microscopic
examination of a bone marrow biopsy specimen and a
marrow aspirate to assess overall cellularity and morphology
[8]
.
In current study, we came across 54 paediatric pancytopenia
cases and overall male dominated female with male to
female ratio of 1.35:1, this observation is in accordance with
the study done by Ameileena C et al. and Goel RG et al. [9,
10]
.
Our study showed that megaloblastic anaemia 26 cases
(48.15%) is the most common aetiological factor of
pancytopenia. This is consistent with studies done by Ayub
T Khan FR. in Pakistan and Bhatnagar et al. in India [11, 12].
Aplastic anaemia constituted 9 cases (16.67%) being the
second most common cause of pancytopenia. However,
studies done by Gupta et al., Naseem et al. and Bhatnagar et
al. in India and Memon et al. in Pakistan showed aplastic
anaemia as the most common cause of Pancytopenia [12, 13, 14,
15]
.
Acute Leukaemia constituted 6 cases (11.11%) being the
third most common cause of pancytopenia. Gupta et al. and
Naseem et al. in India and Memon et al. in Pakistan showed
acute leukaemia as the second most common cause of
Pancytopenia [13, 14, 15].

Other causes in our study included iron deficiency anaemia,
dimorphic anaemia, malaria and immune thrombocytopenic
purpura which was in accordance with other studies.
The most common presenting complaint in current study
was generalized weakness (92.6%) followed by fever
(77.78%), weight loss (37.03%) and bleeding manifestation
(38.9%). The most common physical finding was pallor
(100%), followed by splenomegaly (42.60%) and
hepatomegaly (40.74%). These findings were similar with
the studies conducted by Bhatnagar et al. and Chand R et al.
Both studies reported generalised weakness, fever and
weakness as most common presenting complain while pallor
and hepatosplenomegaly as most common physical findings
[12, 16]
.
In current study marrow was hypercellular in 40 cases
(74.10%) and megaloblastic anaemia (65%) was most
common cause showing hypercellular marrow. Bone
marrow was hypocellular in 14 cases (25.92%) and aplastic
anaemia (64.28%) was most common cause of
hypocellularity of marrow. This was similar to results
observed by different studies [3, 13, 16].
Conclusion
Pancytopenia is a common haematological problem
encountered in paediatric cases and should be suspected in
patients presenting with unexplained anaemia, weight loss,
splenomegaly and prolonged fever. Detailed primary
haematological investigations along with bone marrow
examination in pancytopenia patients are helpful to diagnose
the causes of pancytopenia.
Current study concluded megaloblastic anaemia as the most
common cause of pancytopenia, followed by aplastic
anaemia and acute leukaemia.
Thus, megaloblastic anaemia being an easily treatable
condition should be taken into consideration while attending
to pancytopenia patients before the more serious conditions
like leukaemia and aplastic anaemia are thought of. In
developing countries, infections like malaria should also be
kept in mind in addition to other serious conditions.
We should also use bone marrow aspiration procedure
wisely, by limiting its use in suspected cases of
pancytopenia due to nutritional deficiency whereas it is
essential in cases of pancytopenia associated with
haematological malignancies.
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