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ABSTRACT 
 

BACKGROUND 

Pancytopenia is a relatively common haematological entity with simultaneous 

presence of anaemia, leucopenia and thrombocytopenia. It is a feature of many 

medical and haematological disorders like megaloblastic anaemia, drug-induced 

bone marrow hypoplasia, even fatal leukaemia and bone marrow aplasia. The 

clinical and haematological studies determine the proper diagnosis and 

management of patients. Bone marrow examination is an important diagnostic 

procedure for determining the cause of pancytopenia. This study was conducted 

to evaluate clinico-haematological findings, identify the causes of pancytopenia, 

and compare our findings with other similar studies. 

 

METHODS 

The four-year retrospective study was carried out in the Department of Pathology 

at a tertiary care hospital in western Odisha, India. Data regarding clinical details, 

peripheral blood and bone marrow aspirations were collected and analyzed using 

simple statistical methods. 

 

RESULTS 

A total of 131 cases of pancytopenia were studied. The age range of patients was 

3 years to 72 years, with a mean of 36.5 years. Male to female ratio was 0.84 : 1. 

The majority of cases were in the age group of 31 – 40 years (20.61 %). 

Generalized weakness with pallor (54.96 percent) was the commonest clinical 

finding, followed by splenomegaly (16.79 %), and hepatomegaly (11.45 %). 

Aplastic anaemia (43.51 %) was the most common cause found on the bone 

marrow aspiration followed by megaloblastic anaemia (22.14 %) and 

haematological malignancies. Among the haematological malignancies, acute 

myeloid leukaemia was the commonest cause of pancytopenia (10.69 %). 

 

CONCLUSIONS 

Bone marrow aspiration in cytopenic patients helps in understanding the disease 

process and to diagnose or rule out the causes of cytopenia. Different geographical 

areas have a different presentation of haematological disorders. 
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Pancytopenia is an important clinico-haematological entity 

often seen in clinical practice. It refers to a reduction in all 

three blood cell lineages i.e. erythrocytes, leukocytes, and 

platelets below their reference values.1 It is not a disease in 

itself but a consequence of many haematological conditions 

affecting primarily or secondarily the bone marrow, which 

reflects in the peripheral blood commonly as 

pancytopenia.2,3 Pancytopenia may arise from several bone 

marrow disorders like aplastic anaemia, myelodysplastic 

disorders, acute leukaemias, myelosclerosis and infiltration 

of bone marrow by lymphoma, myeloma, carcinoma, hairy 

cell leukemia, infiltrative disorders like Gaucher’s disease, 

Niemann-Pick disease etc.1 The diseases causing 

pancytopenia may vary in different population groups due to 

differences in age, nutritional status and other 

environmental factors. The presenting clinical symptoms are 

usually due to anaemia, leukopenia and thrombocytopenia. 

Fatigue and weakness due to anaemia, increased 

susceptibility to infections because of leukopenia and 

bleeding tendency due to thrombocytopenia are the usual 

presenting symptoms.3 Both clinical and laboratory findings 

can provide valuable information for the diagnosis of 

pancytopenia which helps in the proper management of 

patients. Inspection of bone marrow is considered one of the 

most valuable diagnostic tools for evaluating haematological 

disorders.4 However, the causes of pancytopenia show a 

wide variation throughout the world as well as in India.2,5-14 

So, there is a need for the local knowledge for its causes. As 

the treatment and prognosis depends on the cause of 

pancytopenia, it is very essential to reach a correct diagnosis 

as soon as possible.8,14 

The present study on pancytopenia has been conducted 

to assess the clinical profile and the aetiology of 

pancytopenia in the western part of Odisha.  

 

 
 

METHODS 
 

 

The retrospective study was conducted during a period of 4 

years from January 2016 to December 2019 in the 

Department of Pathology, Veer Surendra Sai Institute of 

Medical Sciences and Research, Burla, Odisha. The study 

group was composed of 131 cases of pancytopenia 

subjected to bone marrow aspiration.  

 

 

Inclusion Criteria  

All age groups were included in this study. The criteria used 

were the presence of all 3 of the following: haemoglobin < 

10 gm/dl, total leukocyte count (TLC) < 4,000/µL, platelet 

count < 150,000/µL.15 

 

 

Exclusion Criteria  

Inadequate aspirate samples with the absence of particles, 

megakaryocytes or other precursors were reported as 

bloody aspirate, and these along with dry tap were excluded 

from the study. Bone marrow biopsies were advised in such 

cases. 

Bone marrow aspiration was performed on all patients 

after taking written consent from patients or the guardian. 

The procedure was done by the conventional technique 

using Klima or Salah needle. The most common collection 

site was the posterior superior iliac spine. In children, the 

medial aspect of tibial tuberosity was the bone marrow 

aspiration site. Leishman’s and iron-stained slides along with 

special stains like myeloperoxidase (MPO), and Periodic Acid 

Schiff (PAS) were examined in the available cases.  

Patients’ data regarding age, gender, clinical findings, 

peripheral blood smear and bone marrow aspiration were 

retrieved from the haematology record file. The data 

gathered was then analyzed for various parameters like age 

incidence, presenting complaints, clinical findings, and bone 

marrow morphology. The causes of pancytopenia were 

determined by using simple statistical methods and 

compared with other studies in the literature. 

 

 

Statistical  Analysis  

The data was analysed and expressed as mean ± standard 
deviation, t-test, Z test and x2 test. 
 

 
 

 

RESULTS 
 

 

 

The study group comprises 131 patients who presented with 

pancytopenia and indicated for bone marrow examination 

during the study period. The age range of the patients in our 

study was 3 years to 72 years with a mean of 36.5 years. 

The maximum numbers of patients were noted in the age 

group of 31 – 40 years (20.61 %) (Table 1). 60 cases (45.80 

%) were males and 71 (54.20 %) were females with a male 

to female ratio of 0.84 : 1.  

 

Age Group (in years) Number of Cases Percentage (%) 

1 - 10 06 4.58 

11 - 20 26 19.85 

21 - 30 15 11.45 

31 - 40 27 20.61 

41 - 50 19 14.50 

51 - 60 18 13.74 

61 - 70 17 12.98 

71 - 80 03 2.29 

Total 131 100 

Table 1. Age Distribution 

 

Presenting Complaints and 

Physical Findings 

Number of 

Cases 

Percentage (%)  

of Cases 

Generalized weakness with pallor 72 54.96 

Splenomegaly 22 16.79 

Hepatomegaly 15 11.45 

Fever 10 7.63 

Lymphadenopathy 7 5.34 

Bleeding manifestations 5 3.82 

Total 131 100 

Table 2. Presenting Complaints and Physical Findings  

in Cases of Pancytopenia 

 

The commonest presenting complaints and physical 

findings in pancytopenia cases were shown in Table 2. The 

commonest mode of presentation was generalized weakness 
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and pallor (54.96 %), followed by splenomegaly (16.79 %), 

hepatomegaly (11.45 %), and others. Splenomegaly was 

seen mostly in cases of megaloblastic anaemia followed by 

sub/aleukemic leukaemia. Lymphadenopathy was noted in 

all cases of sub/aleukemic leukaemia lymphoblastic type. 

 

Bone Marrow Findings Number of Cases Percentage 

Aplastic anaemia 57 43.51 

Megaloblastic anaemia 29 22.14 

Acute myeloid leukemia 14 10.69 

Acute lymphoblastic leukemia 07 5.34 

Multiple myeloma 04 3.05 

Myelodysplastic syndrome 05 3.82 

Metastasis 02 1.53 

Erythroid hyperplasia 08 6.10 

Normal marrow 05 3.82 

Total 131 100 

Table 3. Bone Marrow Aspiration Findings  

in Case of Pancytopenia 

 

 

 

Figure 1. 

Bone Marrow 

Aspiration Cytology 

Shows Hypocellular 

Marrow with  

Increased Fat and 

Devoid of 

Haematopoietic 

Elements (Leishman’s 

Stain x 100). 

 

Sl. 
No. 

Study Country 
Number 

of 
Cases 

Commonest 
Cause  
(%) 

Second most 
Common 

Cause (%) 

1. 
Keisu and Ost 

(1990)6 
Israel & 
Europe 

100 
Neoplastic disease, 
radiation (32 %) 

Hypoplastic 
anaemia (19 %) 

2. 
Varma and 

Dash7 (1992) 
(India) 202 

Hypoplastic 

anaemia (40.6 %) 

Megaloblastic 
anaemia (23.26 

%) 

3. 
Tilak and Jain8 

(1999) 
Chandigarh 

(India) 
77 

Megaloblastic 
anaemia (68 %) 

Hypoplastic 
anaemia (7.70 %) 

4. 
Kumar R et al5 

(2001) 
(India) 166 

Hypoplastic 

anaemia (29.51 %) 

Megaloblastic 
anaemia (22.28 

%) 

5. 
Khunger et al2 

(2002) 
New Delhi 

(India) 
200 

Megaloblastic 
anaemia (72 %) 

Aplastic anaemia 
(14 %) 

6. 
Jha A et al9 

(2008) 
Nepal 148 

Hypoplastic 

anaemia (29.05 %) 

Megaloblastic 
anaemia             

(23.64 %) 

7. 
Gupta V et al10 

(2008) 
Varanasi, 

U.P.(India) 
105 

Aplastic anaemia 
(43 %) 

Acute leukemia 
(25 %) 

8. 
Santra G et al11 

(2010) 

Kolkata 

(India) 
111 

Aplastic anaemia 

(22.72 %) 

Hypersplenism  

(15 %) 

9. 
Gayathri et al12 

(2011) 

Karnataka 

(India) 
104 

Megaloblastic 

anaemia (74 %) 

Aplastic anaemia 

(18 %) 

10. 
Jain A et al13 

(2013) 

Southern 
Maharashtra 

(India) 

250 
Hypersplenism 

(29.2 %) 
Infections               
(25.6 %) 

11. 
Mallik M et al14 

(2016) 
Bihar 

(India) 
1318 

Megaloblastic 

anaemia              
(31.9 %) 

Sub/aleukaemic 

leukaemia           
(30.5 %) 

12. 
Present Study 

(2020) 

Western 

Odisha 
(India) 

131 
Aplastic anaemia 

(43.51 %) 

Megaloblastic 

anaemia              
(22.14 %) 

Table 4. Comparison of the First and Second Most Common 
Causes of Pancytopenia in Different Studies 

 

The haemoglobin (Hb) values ranged from 2.5 gm/dl to 

8.9 gm/dl. The lowest haemoglobin value (2.5 gm/dl) was 

seen in the case of megaloblastic anaemia. The total 

leucocyte count (TLC) ranged from 300/cumm to 3900/cu 

mm with the lowest value seen in the case of aplastic 

anaemia. The total platelet count (TPLC) ranged from 3,000 

/cumm to 1,30,000/cumm with the lowest value seen in the 

case of megaloblastic anaemia. Based on bone marrow 

aspiration findings, the causes of pancytopenia were 

identified. (Table - 3) 

Aplastic anaemia (43.51 %; Figure 1) was the most 

common haematological disorders in our study followed by 

megaloblastic anaemia (22.14 %) and haematological 

malignancies. Among haematological malignancies, acute 

myeloid leukaemia (10.69 %) was the most common finding. 

Other causes include erythroid hyperplasia (6.10 %), acute 

lymphoblastic leukemia (5.34 %), myelodysplastic syndrome 

(3.82 %), multiple myeloma (3.05 %), and metastasis (1.53 

%). Pancytopenia in peripheral blood with normal marrow 

findings on bone marrow aspiration was 05 cases (3.82 %). 

Comparison of causes of pancytopenia in various studies is 

shown in Table – 4. 

 

 
 

 

DISCUSSION 
 

 

Pancytopenia is a manifestation of various illnesses. Patients 

usually present with symptoms of anaemia or 

thrombocytopenia. Leucopenia is an uncommon initial 

presentation but can become fatal during the subsequent 

course of the disorder. Sometimes pancytopenia is an 

incidental finding.3 Pancytopenia often creates a diagnostic 

challenge to the physician and the knowledge of accurate 

aetiology of this condition is crucial in the management of 

the patient.16 Clinical findings and laboratory findings often 

help to come to a proper diagnosis. Pancytopenia is an 

indication of bone marrow studies. Bone marrow aspiration 

is an invasive, yet relatively safe procedure that can be 

performed on an out-patient basis. It offers details about the 

reactions of haematopoietic tissue to anaemia that isn't 

possible from a peripheral blood smear alone. The procedure 

may be necessary for the diagnosis and management of 

haematological and to some extent non-haematological 

disorders for staging, prognostication, and evaluation of 

therapeutic response in some cases.17 There are various 

studies on pancytopenia with variable aetiology depending 

on geography, methods of study, drug exposure, infections 

and the habits of an individual.  

In our study, 131 pancytopenia cases were evaluated in 

terms of age, gender distribution, symptoms, and 

haematological tests, including bone marrow aspiration.The 

most common age group was 31 – 40 years (20.61 %) which 

is comparable to other studies. The mean age of the patients 

in a study by Jella et al. 34.9 ± 4.3 years.18 Chandra et al. 

found a median age of incidence of 35 years.19 However, 

Rangaswamy et al. in their study on bone marrow 

examination of 100 cases of pancytopenia found that most 

of the cases were in the early age group (11 - 30 years) and 

there was a male : female ratio of 1.6 : 1.20 Many other 

studies like that of Jha A et al. Gayathri et al. Chandra et al. 

and Manzoor et al. found a male preponderance.9,12,19,21 

However, a study by Geetanjali et al. concluded that females 

(55.7 % of their cases) were affected more than males (44.2 

%).22 In our study, we found slight female predominance 

with a male to female ratio of 0.84 : 1.  



Jebmh.com Original Research Article 

 

J Evid Based Med Healthc, pISSN - 2349-2562, eISSN - 2349-2570 / Vol. 8 / Issue 24 / June 14, 2021                                          Page 2055 
 
 
 

We found generalized weakness with pallor in most of 

the cases of pancytopenia (54.96 %), followed by 

splenomegaly (16.79 %) and hepatomegaly (11.45 %). 

Chandra et al. also reported the most common presentation 

as weakness in 32 cases (47%) of their total 68 cases, 

followed by splenomegaly 23 cases (33.8%) and 

hepatomegaly 13 cases (19.1%).19 Rangaswamy et al. found 

generalised weakness and fatigue (88 %) as the commonest 

complaints.20 Gayathri et al. reported pallor as the most 

common physical finding followed by splenomegaly and 

hepatomegaly.12 Manzoor et al. similarly found pallor as the 

most common clinical presentation.21 

We found aplastic anaemia (43.51 %) as the commonest 

cause of pancytopenia. Bone marrow aspiration (BMA) 

smear showed hypocellularity with suppression of 

erythropoiesis, myelopoiesis and megakaryopoiesis. Some 

cases showed relative lymphoplasmacytosis. Our study was 

comparable to other studies by Kumar R et al.5 Varma and 

Dash et al.7 Jha et al.9 Gupta V et al.10 and Santra G et al.11 

Who found aplastic anaemia as the most common cause of 

pancytopenia in their respective studies. Varma N et al. 

studied 202 adult pancytopenia patients and found 40.6 % 

aplastic anaemia cases, 23.26 % megaloblastic anaemia 

cases and 12.8 % acute myeloblastic leukaemia cases.7 

Memon et al. in their study on 230 paediatric patients of age 

2 months to 15 years with pancytopenia also found aplastic 

anaemia in 55 cases (23.9 %) as the commonest cause 

followed by megaloblastic anaemia in 30 cases (13.04 %).23 

Jha A et al.  also found hypoplastic bone marrow 43 cases 

(29 %) as the commonest cause followed by megaloblastic 

anaemia 35 cases (23.64 %), and haematological 

malignancy 32 cases (21.62 %).9 The frequency of aplastic 

anaemia seen in Asian countries is much higher than that 

reported in Europe and the United States.24 Some studies 

from western countries show leukemia as the most common 

cause of pancytopenia.25,26 Vargas-Carretero CJ et al. 

studied 109 cases of pancytopenia and found 

myelodysplastic syndrome (20.2 %), megaloblastic anaemia 

(18.3 %) and acute myeloid leukemia (12.8 %) as the 

common causes of pancytopenia.25 Keisu and Ost in their 

study also found neoplastic disease and radiation (32 %) as 

the commonest cause and hypoplastic anaemia (19 %) as 

the second common cause.6 The factors responsible for the 

high incidence of aplastic anaemia in Asian countries 

including India are lower socio-economic status, high 

exposure to pesticides, chemicals, toxins and 

pathogens.7,23,27,28 In western Odisha, most of the patients 

are farmers who belong to low socio-economic status and 

with high exposure to pesticides. So, it might be one of the 

causes of aplastic anaemia.  

Many studies from India showed megaloblastic anaemia 

to be the most common cause of pancytopenia like those by 

Khunger et al. Tilak V et al. Mallik et al. Chandra et al. and 

Manzoor et al.2,8,14,19,21 In our study, we found 22.14 % of 

megaloblastic anaemia, making it the second common cause 

for pancytopenia. Khunger et al. found megaloblastic 

anaemia as the cause of pancytopenia in 72 % of cases, and 

aplastic anaemia in 14 % of cases.2 Study by Tilak et al. 

showed megaloblastic anaemia in 68 % cases of 

pancytopenia followed by aplastic anaemia in 7.70 % of 

cases.8 Das Makheja et al. similarly in their study on 62 cases 

found megaloblastic anaemia to be the most common cause 

of pancytopenia. They found 41.9 % megaloblastic 

anaemia, 27.4 % acute myeloid leukemia, 19.4 % aplastic 

anaemia and 11.3 % erythroid hyperplasia cases.29 

Rangaswamy et al. found that 33 % of the 100 cases they 

studied were diagnosed to have megaloblastic anaemia on 

bone marrow examination making it the most common 

cause followed by nutritional anaemia, aplastic anaemia, 

hypersplenism, sepsis and leukemia.20  

Megaloblastic anaemia usually results from the 

deficiency of vitamin B12 or folic acid in diet and severity of 

anaemia depends on ineffective erythropoisis.30 Dietary 

habits like vegetarian diets, poverty, chronic inflammatory 

disorders of the gut like chronic diarrhoea, parasitic 

infections and malabsorption are some of the factors 

responsible for vitamin B12 deficiency cases.23 Megaloblastic 

anaemia may present as bicytopenia or pancytopenia, or 

rarely with thrombocytopenia only.30 Ineffective 

erythropoiesis, leukopoiesis and thrombopoiesis resulting 

due to enhanced programmed cell death in absence of 

vitamin B12 or folic acid and decreased survival of 

precursors in peripheral blood are most commonly 

implicated in causing pancytopenia in megaloblastic 

anaemia.31 Peripheral blood smears usually show 

macrocytes and hyper segmented neutrophils. These cases 

usually show improvement with vitamin B12 and folic acid 

supplements.32  

The most common haematological malignancy seen in 

our study was acute myeloid leukemia (10.69 %) followed 

by acute lymphoblastic leukemia (5.34 %), and multiple 

myeloma (3.05 %). The diagnosis of acute leukemia was 

done on bone marrow aspiration only with the help of special 

cytochemical stains like myeloperoxidase (MPO) and periodic 

acid Schiff (PAS) stain as only a few or occasional blast cells 

were present on peripheral blood smear with pancytopenia. 

Flow cytometry and cytogenetics were advised for 

subclassification based on WHO / REAL classification system. 

Gupta V et al. and Mallik M et al. found sub/aleukaemic 

leukaemia as the second commonest cause at 25% and 

30.5% respectively.10,14 Other studies like Jha et al.9 showed 

19.59 % of acute leukemia, whereas a study done by Kumar 

R et al.5 showed no acute leukemia. 

We found 5 cases (3.82 %) of normocellular marrow in 

our study. Similar results were observed by Jha et al. (3.38 

%) and Pathak et al. (5.8 %).9,16 Kumar DB et al. found 

normal bone marrow in 3 cases (6.25 %).33 Hypercellular or 

normocellular marrow in cases of pancytopenia can be seen 

in cases with ineffective haematopoiesis with cell death 

within the marrow.1 The other causes of pancytopenia found 

by other studies include kala-azar, malaria, enteric fever, 

tuberculosis, dengue, HIV, drug induced, hypersplenism, 

myelodysplastic syndrome, hairy cell leukemia, myelofibrosis 

etc.11,13,14,20 The variation in the frequency of various 

diagnostic entities causing pancytopenia in different 

population groups has been attributed to differences in 

methodology and stringency of diagnostic criteria, the period 

of observation, geographic area, age pattern, nutritional 

status, and prevalence of infective disorders, genetic 
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differences, and varying exposure to myelotoxic agents 

amongst other.8 

In our study, 12 cases that showed bloody aspirate were 

excluded. So, definite diagnosis was not made. In such 

cases, bone marrow biopsy is helpful to assess cell type, 

cellularity, extent and pattern of tumour infiltration. 

Furthermore, flow cytometry, immunophenotyping and 

other special investigations are needed for subclassification 

and confirmation of diagnosis. However, in most developing 

countries where these special investigations are not 

routinely done or are unavailable, bone marrow aspiration is 

still considered an important diagnostic modality of many 

haematological and some non-haematological conditions. 

 

 
 

 

CONCLUSIONS 
 

 

 

Common causes of pancytopenia are treatable and 

reversible and the clinicians should be aware of the 

differential diagnosis of pancytopenia of that particular 

region as the identification of the correct cause will help in 

implementing appropriate therapy. The present study 

concludes that detailed clinical examination along with 

readily available diagnostic tools like peripheral smear, and 

bone marrow aspiration can help in prompt diagnosis and 

treatment of patients with pancytopenia. The study also 

gives valuable insight into the causes of pancytopenia in our 

country. 

 

Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 

Financial or other competing interests: None. 

Disclosure forms provided by the authors are available with the full 

text of this article at jebmh.com. 
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