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ABSTRACT 

Introduction:pancytopenia is reduction of three 

cellular elements of blood (rbc, wbc. Platelet).this 

triad results in various diseases 

primarily/secondarily involving bone marrow 

varying range: normal to malignant, iatrogenic to 

chemo/radiotherapy. This study is carried to 

identify causes of pancytopenia and to find out 

bone marrow morphology in cases of pancytopenia. 

Bone marrow aspiration smears of patients 

fulfilling criteria of pancytopenia are examined. 

The data obtained were analyzed using measures of  

central tendency. 

Methods and materials:130 cases underwent bone 

marrow aspiration and it constituted 15.74% of 

total cases.Mean age is 42 years (range, 1-79 

years). 36 cases are children (28.37%). Male: 

female ratio is 1.5:1.Commonest cause is 

hypoplastic bone marrow seen in 40 cases 

(30.76%) followed by megaloblastic anemia in 35 

cases (26.92%), and hematological malignancy in 

30 cases (23.07%).Erythroid hyperplasia in 23 

cases (17.69%) and normal in 2 cases (1.53%).  

Results:Out of 130 cases, Acute leukemia is 

commonest hematological malignancy. In children, 

commonest finding is hypoplastic bone marrow 

(30.76%) while in adults’ megaloblastic anemia 

(26.92%) is commonest finding followed by 

hypoplasticanemia (25.47%).  

Conclusion:In present study bone marrow 

examination is able to establish diagnosis in 83% 

of cases. Hypoplastic marrow is the commonest 

diagnosis, followed by megaloblasticanemia, and 

hematological malignancies. 

Key Words: Bone marrow aspiration, leukemia, 

megaloblasticanemia, pancytopenia 

 

I. INTRODUCTION 
In our day to day practice, Pancytopenia 

and bicytopenia is an important clinico-

hematological disorder. Pancytopenia is defined as 

reduction in all the three cellular elements of blood, 

that is, red cells, white cells and platelets. 

Bicytopenia is reduction in any of the two cell 

lines². 

It is not a disease entity, but a triad of findings that 

may result from various disease processes 

primarily or secondarily involving the bone 

marrow. The etiology of pancytopenia and 

bicytopenia ranges from transient marrow viral 

suppression to marrow infiltration by malignant 

process. Also caused iatrogenically secondary to 

radiotherapy, chemotherapy and drugs³. 

A careful examination of the blood film is 

often helpful in giving a lead to diagnosis and bone 

marrow examination usually establishes the 

diagnosis. In cytopenias, the cellularity of bone 

marrow and its composition varies with the causes. 

The bone marrow is normocellular or hypercellular 

in case of cytopenias resulting from ineffective 

hematopoiesis, bone marrow infiltration and 

increased peripheral utilization or destruction of 

cells. The  marrow is hypocellular in cases of 

primary defect. 

The presenting symptoms are usually 

related to anemia, thrombocytopenia and rarely 

leucopenia. The common clinical manifestations 

are pallor, fatigue, splenomegaly, 

lymphadenopathy, fever, bleeding, weight loss, 

hepatomegaly and jaundice
5
. 

The essential investigations required for a 

diagnosis of pancytopenia and bicytopenia are 

hematology and bone marrow examination. Other 

tests include radiological, microbiological and 

biochemical investigations in selected case
6
. 

The management and prognosis of the 

patients depends on the severity of cytopenias and 

the underlying pathology. The present study has 

beenundertaken to evaluate the various causes and 

to correlate the peripheral blood findings with bone 

marrow aspirates. The data would help in planning 

the diagnostic and therapeutic approach in patients 

with pancytopenia and bicytopenia 

 

II. AIMS AND OBJECTIVES 
 To study the various causes of pancytopenia/ 

bicytopenia at Hi-tech medical college and 

hospitals, Bhubaneswar. 
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 To correlate anDAnalyse the haematological 

indices, peripheral smear and bone marrow 

morphology in etiological diagnosis of 

pancytopenia / bicytopenia patients. 

 

III. REVIEW OF LITERATURE 

 
 

IV. MATERIALS AND METHODS 
STUDYDESIGN 

The present study is a Prospective study conducted 

in the Department of Pathology during the period 

from November 2020 to October 2022. Ethical 

clearance was obtained from the Ethics Committee 

of Hi-tech Medical College, Bhubaneswar for the 

study. 

Thestudysampleincluded150casesofPancytopenia/ 

bicytopenia. For all 

 

150 cases, complete blood count, peripheral smear 

and bone marrow examination were analyzed for 

etiological diagnosis. Special stains like Sudan 

Black B, Periodic Acid Schiff stain and Perl’s stain 

were done if needed. 

 

PLACEOFSTUDY: 

Department of Pathology, Hitech Medical College, 

Bhubaneswar. 

 

 

STUDY PERIOD: 

November 2020–October 2022 

 

INCLUSION CRITERIA 

1. Age-All ages 

2. Gender-both male and female 

 

3. Haemoglobin -lessthan10 g/dl 

 

4. Total leucocyte countless than 4000 

cells/mm3 

 

5. Platelet countless than 1,00,000/mm3. 
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V. OBSERVATION AND RESULTS 
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TYPE OF ANEMIA 

PERIPHERAL SMEAR 

PANCYTOPENIA BICYTOPENIA 

ACUTE LEUKEMIA 1(1.0%) 1(2.0%) 

DIMORPHIC ANEMIA 43(42.6%) 32(65.3%) 

MACROCYTIC ANEMIA 46(45.5%) 11(22.4%) 

MICROCYTIC 

 

HYPOCHROMIC ANEMIA 

6(5.9%) 4(8.2%) 

NORMOCYTIC 

NORMOCHROMIC 

ANEMIA 

3(3.0%) 1(2.0%) 

SUBLEUKEMIC 

 

LEUKEMIA 

2(2.0%) 0(0.0%) 

   

BONE MARROW DIAGNOSIS PANCYTOPENIA BICYTOPENIA 

ACUTE  LEUKEMIA 3 (3.0%) 3 (6.1%) 

IMMUNE 

 

THROMBOCYTOPENIA 

0 (0.0%) 4 (8.2%) 

COMBINED  DEFICIENCY 42 (41.6%) 21 (42.9%) 

MEGALOBLASTIC  ANEMIA 46 (45.5%) 11 (22.4%) 

METASTASIS 1 (1.0%) 2 (4.1%) 

MICRONORMOBLASTIC 

 

ERYTHROID  HYPERPLASIA 

5 (5.0%) 3 (6.1%) 

MYELOFIBROSIS 2 (2.0%) 0 (0%) 

MYELODYS PLASTIC 

 

SYNDROME 

2 (2.0%) 4 (8.2%) 

PLASMACYTOMA 0 (0.0%) 1 (2.0%) 

 

VI. DISCUSSION 
The incidence of pancytopenia / bicytopenia is 

increasing in frequency due to multifactorial 

causation. Pancytopenia/ bicytopenia are becoming 

the common hematological 

findingswithvariableclinical 

manifestations.Itbecame a challenging one for the 

clinicians to diagnose the correct etiology for the 

management of the patients. The causes of 

pancytopenia/ bicytopenia are many diseases which 

are diagnosed by doing complete hematological 

profile, peripheral smear and bone marrow study. 

The current study was done to 

evaluatetheetiologicaldiagnosisbyanalyzinghematol

ogicalindices,peripheral smear and bone marrow 

aspiration study for 150 cases of pancytopenia/ 

bicytopenia. 

 

AGEANDSEX 

The age of presentation ranged from 1 

year to 85 years. The maximum number of cases 

was seen in the age group of 21 - 40 years. Males 

(54.7%) are more commonly involved than 

females(45.3%)with a male to female ratio of 1.2:1. 

The results are similar to the study done by 

Gayathri et al
83

and Neelimabahal et al
92

 but in 
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contrast to Kirti S Dagdia et al³ which showed 

slight female predominance. 

 

HEMOGRAMS 

In the present study, the hematological 

criteria for pancytopenia were 

hemoglobinlessthan10gm/dl,total white blood cell 

countless than 4000 cells/mm³ and platelet count 

less than 1,00,000/mm³. In cases ofbicytopenia any 

two of the above criteria with other value being 

normal. So the range of each parameter ranged 

from low to normal values. In 150 cases, there were 

101 cases of pancytopenia and 49 cases of 

bicytopenia. The hemoglobin value ranged from 

1.9 to 10 gm/dl, the total count ranged from 600 to 

11,000 cells/mm³ and the platelet count ranged 

from 3000 to 2,82,000/mm³. 

The mean value of hemoglobin, white 

blood cell count and platelet count are low in cases 

of pancytopenia than bicytopenia. So the severity 

of anemia, leucopenia and thrombocytopeniaare 

high in case ofpancytopeniathan bicytopenia which 

are statistically significant. The mean corpuscular 

volume ranged from 68.9 to 128.9 fl. The mean 

value of MCV is 93.8 in cases of bicytopenia and 

99.8 in cases of pancytopenia which shows MCV is 

increasedin pancytopenia. The increase in MCV 

indicates macrocytic anemia is high in 

pancytopenia cases. The normal MCV indicates 

normocytic normochromic anemia and dimorphic 

anemia are high in cases of bicytopenia. 

 

PERIPHERAL SMEAR DIAGNOSIS 

In total of 150 cases, the most common 

anemia in peripheral smear is dimorphic anemia in 

75 cases (50%), followed by macrocytic anemia in 

57 cases (38%). But in pancytopenia cases (101  

cases) the most common anemia is macrocytic 

anemia in 46 cases (45.5%) followed by dimorphic 

anemia in 43 cases (42.6%). In bicytopenia (49 

cases), the most common anemia is dimorphic 

anemia in 32 cases (65.3%) followed by 

macrocytic anemia in 11 cases (22.4%). Acute 

leukemia and subleukemic leukemia constitute 2 

cases each (2.6%). Bone marrow aspiration study 

yielded the final etiological diagnosis as follows. 

 

CAUSES OF PANCYTOPENIA 

The most common etiology of 

pancytopenia is megaloblastic anemia in 46 cases 

(45.5%). The second common is combined 

deficiency with megaloblastic and 

micronormoblastic maturation in 42 cases (41.5%) 

followed by micronormoblastic erythroid 

hyperplasia (5%), leukemia (3%), myelodysplastic 

syndrome (2%), myelofibrosis (2%) and metastatic 

deposits (1%). 

 

CAUSES OF BICYTOPENIA 

The most common etiology of bicytopenia 

is combined deficiency with megaloblastic and 

micronormoblastic maturation in 21 cases (42.8%). 

The second common is megaloblastic anemia in 11 

cases (22.4%) followed by myelodysplastic 

syndrome (8.2%), immune thrombocytopenia 

(8.2%), leukemia (6.1%), micronormoblastic 

erythroid hyperplasia (6.1%), metastasis (4.1%) 

and plasmacytoma (2%). 

 

COMPARISON OF VARIOUS ETIOLOGY OF PANCYTOPENIA/BICYTOPENIA IN DIFFERENT 

STUDIES 

 

STUDIES 

PANCYTOPENIA BICYTOPENIA 

FIRST CAUSE SECOND CAUSE FIRST CAUSE SECOND CAUSE 

Mousa Clonal Hypersplenism Clonal Immune 

SM
87

; hematopoietic (27.4%) hematopoietic thrombocytopenia 

Egypt201

4 

disorders  disorders(34%) (24%) 

 (34%)    

Akhtar Malignant Megaloblastic Malignant Megaloblastic 

Muniret hematological anemia hematological anemia(18.2%) 

al
86

; disorders (18.2%) disorders  

Pakistan (33.1%)  (33.1%)  

2014     

Neelima Megaloblastic Leukemia Megaloblastic Leukemia 

Bahalet anemia (20%) anemia (23.18%) 

al
92

;India (46.6%)  (28.98%)  

2016     
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KirtiS Megaloblastic Aplastic Megaloblastic Aplasticanemia 

Dagdiaet anemia anemia anemia(29.3%) (18.6%) 

al
3
; India (29.3%) (18.6%)   

2016     

Present 

study 

Megaloblastic anemia 

(45.5%) 

Combined deficiency 

(41.5%) 

Combined deficiency 

(42.8%) 

Megaloblastic 

anemia(22.4%) 

     

 

VII. CONCLUSION 
As pancytopenia and bicytopenia is 

increasing in frequency, it is important to evaluate 

the various etiologies for the management of 

patients. Many studies were done on pancytopenia 

but for bicytopenia very limited number of studies 

available. In this study, causes for bicytopenia also 

evaluated as it is equally important as pancytopenia 

in the management of patients. In this study, 150 

cases were studied with maximum number of 

patients were in theage group of 21-40 years with 

slight male predominance. 

The most common cause of pancytopenia 

was megaloblastic anemia followed by combined 

deficiency whereas for bicytopenia it was 

combined deficiency followed by megaloblastic 

anemia. The causes of cytopenias differ between 

countries according to health problems which is 

prevalent there. In other countries hematological 

malignancies are the most common cause of 

pancytopenia / bicytopenia. The higher incidence 

of combined deficiency in our country can be 

attributed to low socioeconomic status, inadequate 

nutrition,poor hygiene and lifestyle modification. 

So analysis of hematological indices, peripheral 

smear and bone marrow study are very important 

for an early intervention for to enhance the survival 

rate for the patients. 
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