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INTRODUCTION

Pancytopenia is one of  the most common hematological 
conditions which manifest as a simultaneous decrease in 
all three formed blood elements – Red blood cells, white 
blood cells (WBCs), and platelets. The primary disorders 
of  blood and blood-forming tissues can give rise to 
extremely varying clinical manifestations which may involve 
any of  the organ systems and there are varying treatment 
modalities and outcome.1

The presenting features of  thrombocytopenia are 
mainly mucocutaneous bleed, epistaxis, hematuria, 
and gastrointestinal bleed. Leucopenia manifests early 

as neutropenia which causes sore throat, chest, or 
soft-tissue infection. Anemia develops the slowest in 
pancytopenia cases.2 Etiology of  pancytopenia often varies 
by geographical distribution, age, gender, hereditary, and 
dietary factors. The severity of  pancytopenia and the 
underlying pathology determines the management and 
prognosis of  a disease, therefore a systematic approach to 
a patient with pancytopenia is fruitful.3

Bone marrow (BM) is a major site of  hematopoiesis 
that supports the orderly proliferation, differentiation, 
and release of  three cellular elements of  blood. Various 
hematological disorders may arise from abnormality 
in one of  the three lineages. BM aspirate along with 
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trephine biopsy is often done to aid the diagnosis. BM 
biopsy can be used for the assessment of  marrow activity 
and marrow cellularity in disorders like aplastic anemia.4 
Taking the above facts into consideration along with the 
important role of  BM aspiration and BM biopsy in the 
diagnosis of  pancytopenia, the present study on etiology 
of  pancytopenia was conducted. Therefore, this study aims 
to identify the etiology of  pancytopenia and to evaluate 
the spectrum of  BM morphology in pancytopenia cases.

Aims and objectives
Aims
The study was conducted to identify the etiology of  
pancytopenia.

Objectives
The objectives of  the study are as follows:
i.	 To	find	out	primary	BM	causes	of 	pancytopenia
ii. To evaluate the spectrum of  BM morphology in 

pancytopenia cases.

MATERIALS AND METHODS

This hospital-based observational study was conducted in 
a hematology section, Department of  Pathology, Assam 
Medical College and Hospital, Dibrugarh for a period 
of  1 year, from June 2021 to May 2022 among all the 
hematologically diagnosed new cases of  pancytopenia 
admitted in Medicine ward, Assam Medical College and 
Hospital, Dibrugarh. Ethical clearance was obtained from 
the Institutional Ethics Committee (Human) of  Assam 
Medical College and Hospital before the commencement 
of  the study.

Sample	size	taken	as	all	the	patients	fulfilling	the	following	
criteria: Inclusion criteria of  hematologically diagnosed 
new cases of  pancytopenia in patients of  age 13 years old 
and	 above	with	 the	 following	findings:	 (a)	Hemoglobin	
level <13.5 g/dL in males or <11.5 g/dL in females. 
(b) Leukocyte count is <4×109/L. (c) Platelet count is 
<100×109/L.5,6 Those cases undergoing drug therapy 
for pancytopenia, chemotherapy, bleeding diathesis, 
osteomyelitis, pregnant women, and those who did not 
give consent were excluded from the study.

All the participants were explained about the purpose of  the 
study and informed consent was taken from each of  them. 
Relevant medical history was elicited including symptoms 
such as fever, lethargy, breathlessness, bone pains, night 
sweats, malaise, and weight loss. A detailed physical 
examination of  every patient was done for pallor, jaundice, 
petechiae/purpura/ecchymoses, hepatosplenomegaly, 
lymphadenopathy, sternal tenderness, dermatological 

manifestations, and gum hypertrophy. Basic hematological 
investigations, routine investigations, and BM examination 
were performed in each case. Peripheral blood film 
was examined for the presence of  anisopoikilocytosis, 
circulating erythroblasts, hypo or hypersegmented 
neutrophils, abnormally increased or decreased granulation 
in neutrophils, immature WBCs, and lymphocytosis. BM 
aspiration and trephine biopsy were carried out by standard 
methods. Stains such as Leishman stain, Giemsa stain, 
Hematoxylin, and Eosin stain were used. Myeloperoxidase 
special stain, Periodic Acid-Schiff, and Perl’s stain on 
aspirate smears were used, wherever indicated.

The data collected were entered into MS Excel spreadsheets 
and analysis was carried out using the Statistical Package for 
the Social Sciences for Windows, Version 25.0. Categorical 
variables were presented in number and (%). The study 
population was described by using rates, proportions, mean 
and standard deviation. Data were presented as tables, bar 
diagrams, and pie diagrams wherever applicable.

RESULTS

The study participants consisted of  72 cases out of  which 
41 (56.9%) were males and 31 (43.1%) were females. 
Majority of  the study participants belonged to the age 
group 51–60 years (25.0%). Overall mean age of  the study 
participants was 45.39±15.49 years. The demographic 
characteristics are given in the table below (Table 1).

Out of  72 participants, 72 (100%) had pallor, followed 
by weakness (86.1%), bleeding tendencies (70.8%), and 
fever (52.8%). Most common peripheral blood smear 
(PBS)	 findings	were	 anisocytosis	 (66.7%),	 followed	 by	
normocytic (43%) and macrocytic (33.3%) blood picture. 
Out of  72 participants, majority of  the patients (66.7%) 
had hemoglobin level in the range of  6–10 g/dL. The mean 
hemoglobin level was 6.15 g/dL in megaloblastic anemia, 
4.5 g/dL in aplastic anemia, 7.9 g/dL in myelodysplastic 
syndrome (MDS), and 6.5 g/dL in plasma cell myeloma. 
The mean thin layer chromatography was 2531.8 in 
megaloblastic anemia, 2030.8 in aplastic anemia, 2541.7 in 
MDS, and 2530 in plasma cell myeloma. The mean platelet 
count was 31818.2 in megaloblastic anemia, 18461.5 in 
aplastic anemia, 21000 in MDS, and 31200 in plasma cell 
myeloma. The most common causes of  pancytopenia 
were found to be megaloblastic anemia (30.5%), followed 
by aplastic anemia (18%), MDS (16.7%), and plasma cell 
myeloma (15.3%) (Figure 1).

About 55.6% of  the study participants had hypercellular 
BM, followed by normocellular (23.6%) and hypocellular 
BM (20.8%). About 41.7% of  the study participants showed 
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erythroid hyperplasia and 30.5% showed megaloblastic 
maturation (Table 2). In the study population, normal iron 
stores were seen in 59.1% cases of  megaloblastic anemia, 
61.5% cases of  aplastic anemia, 58.4% cases of  MDS, 
90.9% cases of  plasma cell myeloma, and 66.7% cases 
of  hypersplenism. The diagnostic accuracy was found to 
be more in the BM trephine biopsy (100%), followed by 
BM imprint cytology (94.4%) and BM aspiration cytology 
(87.5%).

Figure 2 shows Bone Marrow Biopsy with focal areas 
of  cellularity and a solitary megakaryocyte in Aplastic 
anaemia. Whereas in Figure 3 shows bone marrow 
biopsy of  a megaloblastic maturation having hypolobated 
megakaryocyte, quadrinucleate gigantoblast and erythroid 
precursor having nuclear budding.

DISCUSSION

In the present study, majority of  the study participants were 
male (56.9%) and majority belonged to the age group 51–
60 years (25.0%). Male: Female ratio was 1.32:1. Overall 
mean age of  the study participants was 45.39±15.49 years. 
Vargas-Carretero et al., in their study in Mexico, observed 
that the mean age of  pancytopenia was 49.4 years, with a 
slightly higher female incidence (53.2%).7 Manzoor et al., 
in their study found that the most common age group of  

pancytopenia was 21–30 years (32%), followed by 11–
20 years (20%), 31–40 years (18%), and 41–50 years (10%) 
and male: Female ratio was 1.63:1.8 The most common 
age group of  pancytopenia was found to be 51–60 years 
in this study in contrast to other studies where common 
age group was around 40 years.

In the present study, the most common causes of  
pancytopenia were found to be megaloblastic anemia 
(30.5%), followed by aplastic anemia (18%), MDS (16.7%), 
and plasma cell myeloma (15.3%). Agarwal et al., in Uttar 
Pradesh, India also found that the most common cause of  
pancytopenia was megaloblastic anemia (37.5%), followed 
by erythroid hyperplasia (20%) and aplastic anemia (10%).9 
Another study done by Islam et al., in tertiary care in 
Guwahati, Assam found that the most common cause of  
pancytopenia was megaloblastic anemia (28.2%) followed 
by Acute myeloid leukemia (22.1%).6	The	findings	in	this	
study are comparable to the above studies, which indicate 
that nutritional anemia is common in India.

The present study showed that 72 (100%) had pallor 
followed by weakness (86.1%), bleeding tendencies 
(70.8%), and fever (52.8%). Mangal and Sinha in their 
study in India also observed that pallor (80%) was the most 

Table 1: Distribution of study participants 
according to gender and age group
Demographic characteristics Frequency (%)
Gender

Male 41 (56.9)
Female 31 (43.1)

Age group (years)
13–20 3 (4.2)
21–30 11 (15.3)
31–40 14 (19.4)
41–50 15 (20.8)
51–60 18 (25.0)
61–70 9 (12.5)
71–80 2 (2.8)

Table 2: Bone marrow morphology in cases of 
pancytopenia (n=72)
Bone marrow morphology Frequency Percentage
Hypocellular 15 20.8
Normocellular 17 23.6
Hypercellular 40 55.6
Erythroid hyperplasia 30 41.7
Megaloblastic 22 30.5
Multiple myeloma 10 13.9
Acute leukemia 3 4.2
Bilineage dyspoiesis 14 19.4
Dyserythropoietic marrow 8 11.1

30.5%

18.0%

16.7%

13.9%

12.5%

4.2%

1.4%

1.4%

1.4%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%

Megaloblastic anemia

Aplastic anemia

MDS

Plasma cell myeloma

Hypersplenism

Acute Leukemia

Gaucher disease

HLH

Lymphoma

Percentage

C
au

se
s 

of
 p

an
cy

to
pe

ni
a

Figure 1: Classification of different causes of pancytopenia in the 
study participants

Figure 2: Trephine biopsy demonstrates focal areas of cellularity and 
a solitary megakaryocyte (  ) in aplastic anemia



Dutta, et al.: Etiology of pancytopenia with reference to bone marrow biopsy in a tertiary care hospital

Asian Journal of Medical Sciences | Sep 2024 | Vol 15 | Issue 9 147

common clinical presentation, followed by splenomegaly 
(37%), lymphadenopathy (34.1%), hepatomegaly (24.2%), 
and icterus (23.1%).1

The	most	common	PBS	findings	were	anisocytosis	(66.7%),	
followed by normocytic (43%) and macrocytic (33.3%) 
blood picture in the present study. Agarwal et al., in their 
study	also	observed	that	the	most	common	PBS	findings	
were anisocytosis (94%), macrocytic blood picture (45%), 
and hypersegmented neutrophils (30%).9 Another study 
done by Sale et al., also found that anisopoikilocytosis 
(78%), macrocytic (55%), and hypersegmented neutrophils 
(30%)	were	the	most	common	PBS	findings.10

The present study showed that 55.6% of  the study 
participants had hypercellular BM, followed by erythroid 
hyperplasia (41.7%) and megaloblastic maturation (30.5%). 
Ashalatha et al., also found that (40%) were erythroid 
hyperplasia, (27.1%) were normocellular, (11.4%) were 
hypocellular and (4.3%) were megaloblastic marrow.11 
Rohira and Meenai in their study found that the BM was 
hypercellular in (51%) of  the cases, normocellular in (28%) 
and hypocellular in 20% of  the cases.12 Normal iron stores 
were most commonly in plasma cell myeloma (90.9%) 
followed by hypersplenism (66.7%) in the present study. 
While Prabhala et al., in their study found that the iron 
stores were increased in 61.2% of  cases of  megaloblastic 
anemia.13

Diagnostic accuracy was found to be more in the BM 
trephine biopsy (100%) in comparison to imprint and 
aspiration	cytology	in	the	present	study.	Similar	findings	
were seen in a study done by Pant et al., and Taori et al., 
that the diagnostic accuracy was 100% in BM biopsy.14,15 
While Baskota et al., found that the diagnostic accuracy 
was highest in BM imprint cytology (92%), followed by 
BM trephine biopsy (89.9%) and BM aspiration cytology 
(87%).16

Limitations of the study
1. The number of  patients included in the study may 

be relatively small, limiting the generalizability of  the 
findings.

2. Data collected from a single tertiary care hospital may 
not be representative of  other settings or regions, thus 
limiting external validity.

3. The study might not have considered all possible 
etiological factors of  pancytopenia, focusing only on 
those detectable via bone marrow biopsy.

4. Interpretation of  bone marrow biopsy results can be 
subjective and may vary among pathologists

CONCLUSION

The present study shows that megaloblastic anemia is one 
of  the most common associated factor of  pancytopenia 
although etiology of  pancytopenia may vary according to 
geographical factors. Complete hematological investigations 
and BM examination in patients with pancytopenia are 
needed to rule out the causes of  pancytopenia and planning 
for further management.
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