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INTRODUCTION 

Pancytopenia is one of the important hematological 

disorders, which is characterized by the decrease in all 

the three cellular elements of peripheral blood i.e. red 

blood corpuscles, white blood cells as well as platelets.
1
  

The peripheral pancytopenia is normally a triad of 

findings which result from a number of diseases, of 

primary or secondary bone marrow disorders, the 

symptoms of which are usually attributed to anemia, 

leucopenia and thrombocytopenia.
2 

The usual symptoms 

presented by the patient are fatigue and weakness due to 

anemia, increased susceptibility to infections due to 

leucopenia and excessive bleeding due to 

thrombocytopenia.
3
  

The various disorders that result in pancytopenia vary 

according to the geographical distribution and genetic 

mutations.
4-6

 This can be due to failure of production of 

hematopoietic progenitors in bone marrow, malignant 

cell infiltration, antibody-mediated bone marrow 

suppression, ineffective hematopoiesis and dysplasia, 

chemotherapy, radiotherapy, or peripheral sequestration 

of blood cells in overactive reticulo endothelial system.
1,7-
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ABSTRACT 

 

Background: Pancytopenia is one of the important hematological disorders seen in regular clinical practice, which is 

characterized by the decrease in all the three cellular elements of peripheral blood i.e. red blood corpuscles, white 

blood cells as well as platelets. The prevalence and risk factors are different in different geographical areas and hence 

this study was undertaken to identify the prevalence of pancytopenia in our area and analyse the risk factors. 

Methods: 42 patients with pancytopenia, of all age groups and both the sexes were included in the study. A detailed 

demographic and clinical history was taken from the patients. All of them were subjected to thorough physical 

examination; blood tests were collected for hematological study. Bone marrow aspirate was also taken form these 

patients. 

Results: Out of 42 patients, 54.8% patients were males and 45.3% were females, with most of them below 40 years of 

age. The most major cause of pancytopenia was megaloblastic anaemia comprising of 38.1% of the cases, followed 

by aplastic anaemia with 26.2%. The other minor contributors were leukaemia, malaria, malignancy, septicemia 

among others. Pallor, dyspnoea, fever were the most common symptoms observed. 

Conclusions: The study shows that there is a great incidence of pancytopenia in younger and middle age group rather 

than in the elderly. Detailed hematological examination including bone marrow aspiration should be done in these 

patients to understand and diagnose this disease early so that proper intervention and management of these patients 

can be done. 
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The most effective form of diagnosis is by complete 

blood picture and peripheral blood count of the patients 

including reticulocytes. Bone marrow studies also have 

been found to be effective.
12

 Various studies have been 

performed to identify the cause of the condition and has 

been found to be highly varied. In a study in North India, 

the most common cause has been found to be the most 

common cause while in Maharashtra it was 

hypersplenism.
6,12,13 

Aplastic Anemia was found to be the 

chief cause in Nepal
14

 while it was aplastic anemia along 

with malaria and Leishmania in Bangladesh.
15

 

As the prevalence and risk factors were different in 

different geographical areas, we had undertaken this 

study to identify the prevalence of pancytopenia in our 

area and analyze the risk factors most prevalent here. 

METHODS 

This prospective study was conducted in the Department 

of Medicine, at Deccan College of Medical sciences. 42 

patients with pancytopenia, of all age groups and both the 

sexes were included in the study. Patients under 

chemotherapy or radiotherapy, those diagnosed of 

malignancy, aplastic anemia, chronic liver diseases or 

with other genetic causes of pancytopenia were excluded 

from the study.  

A detailed demographic and clinical history was taken 

from the patients. All of them were subjected to thorough 

physical examination. Symptoms of pancytopenia such as 

palpitations, fatigue, fever, shortness of breath were 

noted. X-rays of chest and ultrasound of the abdomen 

were taken for identifying the conditions of the internal 

organs.  

After taking an informed consent, blood samples were 

collected in the EDTA tubes for complete blood picture, 

in plain tubes for biochemical tests and peripheral blood 

smears were done for all the patients.  

The peripheral blood smear was stained by Leishmann 

Stain. The EDTA blood sample was used for estimation 

of the complete blood count, including hemoglobin and 

platelet levels. The biochemical tests performed were 

fasting blood glucose levels, Liver function tests, renal 

function tests, iron and ferritin, Vitamin B12 and folate 

levels.  

Bone marrow aspiration was done and stained with 

Leishmann’s stain and trephine biopsy specimens were 

processed and paraffin wax blocks were made. They 

sections made from these blocks were made into thin 

smears and stained with hematoxylin and eosin stains. 

RESULTS 

Out of 42 patients, 23(54.8%) patients were males and 19 

(45.3%) were females (Figure 1). 

The patients were catagorised according to their ages. 

31% of the patients belonged to 11-20 years age group 

followed by 19% in the 31-40 age group. The extreme 

age groups i.e. <10 and >71 showed only 1 case each.   

 

Figure 1: Sex wise distribution of pancytopenia. 

 

Figure 2: Age wise distribution of pancytopenia. 

The most common cause of pancytopenia was 

megaloblastic anemia comprising of 38.1% of the cases. 

Aplastic anemia with 26.2% of the cases was the other 

major contributor. The other minor causes were 

leukemia, malaria, malignancy septicemia etc (Table 1). 

Table 1: Distribution of causes of pancytopenia. 

Cause Number Percentage 

Megaloblastic anaemia 16 38.1% 

Aplastic anaemia 11 26.2% 

Acute myeloid leukaemia/ 

Subacute leukemic leukaemia 
4 9.5% 

Malaria 3 7.1% 

Cancer / malignancy 2 4.8% 

Rheumatoid arthritis 1 2.4% 

Disseminated intravascular 

coagulation 
1 2.4% 

Alcoholic liver disease 1 2.4% 

Septicemia 1 2.4% 

Tuberculosis 1 2.4% 

Multiple Myeloma 1 2.4% 
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Pallor was seen in most of the patients (64.3%) followed 

by dyspnea in nearly 60% of the patients. Many of the 

patients complained of pain in legs and abdomen and 

fever was seen in 45% of the cases (Table 2).   

Table 2: Clinical symptoms.  

Symptoms Number Percentage 

Pallor 27 64.3% 

Dyspnoea 25 59.5% 

Pain in legs 20 47.6 

Fever 19 45.2% 

Hepatomegaly 13 31% 

Splenomegaly 12 28.6% 

Weakness 11 26.2% 

Abdominal Pain 11 26.2% 

Icterus 9 21.4% 

Oedema 4 9.5% 

Bleeding 3 7.1% 

Weight loss 2 4.8% 

Majority of the patients had a hemoglobin count of less 

than 5 g/dl. All of the 3 cases of malaria came under this 

category along woth some of the aplastic anemia cases. 

Most of the aplastic anemia patients had hemoglobin 

levels between 5.1-8.3 patients had total leucocyte count 

below 1000 while 17 of them had above 2500. Most of 

the patients had a platelet count below 50000. All the 3 

cases of malria had very low platelet count (below 

50000) (Table 3). 

Table 3: Hematological presentation.  

Parameters Category Number Percentage 

Hb g/dl 

1.5 – 5.0 17 40.5% 

5.1-8.0 14 33.3% 

>8.1 9 21.4% 

TLC cumm 

490 – 1000 3 7.1 

1001-2500 22 52.4 

>2501 17 40.5 

PLT cumm 

5000-50000 22 52.4 

51000-

80000 
9 21.4 

>81000 11 26.2 

 

 

Figure 3: Bone marrow examination. 

Bone marrow examination was done for all the patients. 

Of them, 47.6% of the patients had hypo cellular marrow. 

Hyper cellular and normocellular marrow were seen in 

21.4% and 14.3% of the cases respectively (Figure 3). 

DISCUSSION 

Pancytopenia by its own is not a disease but a 

manifestation of different diseases that lead to reduction 

of the cellular components resulting in anemia, 

thrombocytopenia and leucopenia in the peripheral blood. 

It is a condition that is very commonly observed in 

clinical practice, nevertheless there are very few studies 

performed to identify the etiology of this pancytopenia.
12

 

Most studies done are based on one particular etiology 

and broad spectrum studies are very few.  

Albeit invasive, bone marrow examination is a very 

simple and safe procedure causing only moderate 

discomfort to the patients with very little or no bleeding. 

It is one of the routinely performed procedures in the 

clinical practice. It is mainly performed to evaluate the 

unexplained cytopenias and other malignant condition 

like leukemia.
1
  

In our study, there was a predominance of males over 

females with pancytopenia, which was in accordance to a 

similar study by Prasad et al, who also observed a slight 

preponderance of males over females,
16 

Dasgupta et al
17

 

and Das Makheja et al
18

 who observed the male: female 

ration to be 1.7:1 and 1.38:1 respectively. In contrast, a 

female preponderance was observed in studies by 

Agarwal et al, Kumar et al.
19,20

 

69% of the patients in our study were below the age of 40 

years with 11- 20 years age group being most affected.  

The same was corroborated by Prasad et al who observed 

74% of the cases to be below 40 years of age
16

 and 

Khodke et al who observed 60% of patients to be below 

40 years.
21 

In studies by Tilak et al,
4 

Khunger et al
6
 and 

Jha et al,
22 

the common age group affected was 1-30 

years. 

The most common cause for pancytopenia in our study 

was found to be megaloblastic anemia with 38.1% of the 

patients affected, followed by aplastic anemia in 26.2% 

of the cases. Leukemia and malaria contributed to about 

9.5% and 7.1% respectively.  

In a study by Yadav et al, 35.84% of the patients were 

observed to have megaloblastic anemia followed by 

11.32% septicemia as causative agents for pancytopemia. 

Alcoholic and nonalcoholic liver diseases constituted 

9.43% each. In our study, septicemia ad liver diseases 

constituted only 2.4% each.
1
  

A study by Naseem et al based on bicytopenic and 

pancytopenic children observed acute leukemia to be the 

most common etiology in bicytopenic and aplastic 

anemia in pancytopenic children.
23
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The incidence of pancytopenia varies from 10-52.7%.
4,24

 

In our study aplastic anemia was the second most 

common cause with 26.2% incidence. 14.285 were 

reported by Agarwal et al,
19 

Khodke et al,
21 

Khunger et 

al.
6
 

Malaria was found to the most common cause in a study 

by Agarwal et al,
19 

Tareen et al
7
 and Gamal et al.

9 
Arya et 

al reported the lead cause of death among patients with 

pancytopenia was malaria.
25 

This high incidence was 

attributed to the endemic nature of malaria  and the lack 

of sanitation and hygiene.  

Among the studies performed around the world, various 

etiologies of pancytopenia were reported. In a study in 

Zimbabwe, megaloblastic anemia was the most common 

cause followed by aplastic anemia and acute leukemia.
26 

In another study in France, malignant myeloid disorders 

were found to be the most common cause accounting to 

about 42% of the total patients with pancytopenia and 

various malignant disorders accounted to about 18%.
27

 

Aplastic anemia was seen in 10% of their cases only. 

Hypoplastic bone marrow was seen in 29% of the cases 

in a study in Nepal followed by megaloblastic anemia in 

23.6% of the patients.
22

  

We had observed in our study, pallor to be the 

commonest presentation by 64.3% of the patients, 

followed by dyspnea in 59.5%, fever in 45.2%, pain in 

legs in 47%. Fever and progressive pallor was observed 

in 81.4% patients in a study by Gupta et al.
28 

These were 

followed by bleeding manifestations. Megaloblastic 

anemia was observed in only around 6% of the children. 

Yet in another cohort study by Gayatri et al, general 

weakness and fever were the most common symptoms.
12

 

CONCLUSIONS 

Pancytopenia is a common hematological condition seen 

often in clinical practice and should be suspected in 

patients with unexplained anemia, prolonged fever, 

pallor, and tendency to bleed. The study shows that there 

is a great incidence of pancytopenia in younger and 

middle age group rather than in the elderly. Detailed 

hematological examination including bone marrow 

aspiration should be done in these patients to understand 

and diagnose this disease early so that proper intervention 

and management of these patients can be done. 
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