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ABSTRACT

Introduction: Pancytopenia is an important clinical-
hematological entity encountered in our day-to-day clinical 
practice. Pancytopenia may be a presentation of a wide 
variety of disorders, which primarily or secondarily affect the 
bone marrow. Study aimed to identify the etiology and bone 
marrow morphology of pancytopenia patients.
Material and methods: Total 30 non-malignant patients 
who had pancytopenia were included in the study. Based on 
clinical findings bone marrow aspiration and trephine biopsy 
were carried out. All the bone marrow aspirate smears were 
stained with May-Grunwald Giemsa and trephine biopsies 
were stained with and hematoxylin and eosin.
Results: The majority of patients were from age group 29-38 
years (9 cases). Male to female ratio was 1.5:1. Commonest 
complaint presented was weakness in 28 cases followed by 
fever in 21 cases. Other presenting complaints were fatigue, 
breathlessness, icterus. Severe acute malnutrition was present 
in 6 patients followed by malaria and dengue (5 cases each), 
Enteric fever in 2 patients. The most common cause of 
Pancytopenia was megaloblastic anaemia and was seen in 13 
cases. Bone marrow was hypercellular in all cases.
Conclusion: Detailed physical examination; hematological 
investigations along with bone marrow aspiration and 
bone marrow biopsy wherever necessary in Pancytopenic 
patients are helpful to diagnose or to rule out the causes of 
Pancytopenia.
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INTRODUCTION
Pancytopenia is an important clinical-hematological 
disorder observed in our day-to-day clinical practice. In 
pancytopenia all three major formed elements of blood (red 
blood cells, white blood cells and platelets) are decreased 
in number.1 It is not a disease but numerous findings that 
may result from a number of disease processes.2 The severity 
and the underlying pathology determine the management 
and prognosis of the patients with pancytopenia.3 Although 
various studies carried in India had shown the association 
of pancytopenia with different etiology,3,4 still causes of 
pancytopenia are not well defined. 
Pancytopenia may be a presentation of a wide variety of 
disorders, which primarily or secondarily affect the bone 
marrow.5 This may be due to ineffective red cell production, 
decreased cell production, increased utilization of cells 
and increased destruction without an adequately matching 
compensatory increase in the cell production. The cause of 
pancytopenia may be thus lies in the bone marrow, periphery 
or both. Various factors such as geographic distribution and 
genetic disturbances may cause variation in the incidence of 
disorders causing pancytopenia.6-8 Prognosis in pancytopenia 

depends upon the underlying pathology and determines the 
management in line with it.
The bone marrow picture in each individual may vary 
depending on the etiology, from non-specific changes to 
be replaced completely by malignant cells. According to 
underlying cause, degree and duration of the disorder, 
clinically pancytopenia can lead to fever, pallor, infection, 
or serious illness and sometimes death. Knowing the exact 
etiology behind it is important for prompt treatment and 
prognosis assessment. While published literature is available 
on the hematological diagnosis of pancytopenia on basis of 
bone marrow morphology, few investigators have attempted 
to find out the underlying etiology and clinical course of 
the disorders leading to this condition. In this study, we 
evaluated the various disorders which cause pancytopenia 
and necessary investigations for diagnosis of this condition in 
our patients. The aim of this study is to identify the etiology 
and bone marrow morphology of pancytopenia patients. The 
study focused on identifying treatable and reversible causes 
of pancytopenia. 

MATERIAL AND METHODS
The study was conducted in the Department of Medicine 
in collaboration with the Department of Pathology, SMBT 
Medical College and Hospital, Igatpuri, Nasik (Maharashtra). 
Source of data: 
Patient’s age group between 18 years to 68 years from 1st 
January 2018 to 31st December 2018 admitted in medicine 
ward of SMBT Medical College and Hospital, Nasik. 
Pancytopenia was reported by automated cell counter. 
Hemoglobin, <9 g/dL; total leukocyte count (TLC), <4,000 
/ µL; platelet count, <100,000/ µL.4were taken as criteria 
for pancytopenia. Platelet count was confirmed by PBF 
manually.
Inclusion criteria
Patients of either sex from 18 years to 68 years of age.
Patients satisfying the criteria for pancytopenia.
Exclusion criteria
Patients on Chemotherapy, radiotherapy for malignancies 
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and known cases of hematological malignancy.
Patients were not ready to participate in the study.
A systematic detailed history, clinical examination and 
laboratory findings for etiology causing pancytopenia 
were recorded in proforma. Hematological profile included 
hemoglobin, red cell indices, TLC and DLC, platelet count, 
PBS morphology and bone marrow aspiration or biopsy 
were done. Relative tests were done to establish diagnosis 
of various diseases.
PBF was prepared with standard staining method and seen 
and counter checked by pathologist. Based on the clinical 
indication bone marrow aspiration and trephine biopsy were 
carried out. After obtaining written consent from the patient 
or guardian, bone marrow aspiration was carried out under 
aseptic precaution. The bone marrow procedure and further 
staining were carried out by standard methods.7-9 All the bone 
marrow aspirate smears were stained with May-Grunwald 
Giemsa and trephine biopsies were stained with hematoxylin 
and eosin. When indicated, special staining techniques such 
as myeloperoxidase, Sudan black B, periodic acid Schiff and 
Perl’s stain on aspirate smears and reticulin stain on biopsy 
were done.

RESULTS
Total 30 non-malignant patients who had pancytopenia were 
included in the study. The present study showed the majority 
of patients were from age group 29-38 years (9 cases) and 
least common age group was 59-68 years where only 2 
patients were found. In age groups 18-28 years, 39-48 years 
and 49-58 years 8, 6 and 5 cases were observed. The study 
showed male preponderance with male to female ratio 1.5:1. 
Patients with Pancytopenia presented with different clinical 
signs and symptoms, but some common features were 
identified. Commonest complaint presented was weakness 

in 28 cases followed by fever in 21 cases. Other presenting 
complaints were fatigue, breathlessness, icterus. Pallor was 
the most common clinical finding and it was found in almost 
all cases. Icterus was seen in 9 cases. Bleeding manifestations 
like epistaxis, gum bleeding and petechial rashes were seen in 
11 cases. Splenomegaly was seen in 8 cases and hepatomegaly 
in 6 cases (Table – 1). In cases of megaloblastic anemia, 
enteric fever and malaria, splenomegaly and hepatomegaly 
were seen. Lymphadenopathy was noted in leukemia cases.
Our results show the distribution of cases according to 
etiology. Severe acute malnutrition was present in 6 patients 
followed by malaria and dengue (5 cases each), Enteric fever 
in 2 patients. Myelodysplastic syndrome, systemic lupus 
erythmatosus and measles were seen in one patient each. 
Chronic kidney disease/ liver disease were seen in 3 patients. 
2 cases of each were seen of leukemia and aplastic anemia. 
Multiple myeloma was diagnosed in 2 cases.
The commonest cause of Pancytopenia was megaloblastic 
anaemia and was observed in 13 cases followed by 
hypoplastic marrow 7 cases. 15 cases had iron deficiency 
along with megaloblastic anemia. On bone marrow 
aspiration, megaloblastic erythroid hyperplasia was seen 
along with micronormoblasts. The characteristic features 
of Megaloblasts seen were sieved nuclear chromatin, 
asynchronous maturation of nucleus, bluish cytoplasm and 
cytoplasmic blebs. (Figure-1) In granulocyte series giant 
meta-myelocytes and band forms were predominant.
2 cases were of ALL (acute lymphoblastic leukaemia) and 
one patient was diagnosed with myelodysplastic syndrome. 
Bone marrow was hypercellular in all cases. Erythroid and 
megakaryocytic series were reduced. In ALL, lymphoblasts 
formed the more than 40% marrow. 2 cases who presented 
with weakness and bony tenderness, were diagnosed as 
multiple myeloma. Bone marrow showed increased number 
of plasma cells. 2 cases of storage disorder were diagnosed. 
(Table-2) A 27-year-old male was presented with pallor 
and splenomegaly. Diagnosis of Gaucher’s disease was 
considered based on bone marrow finding which showed 
large cells with eccentrically placed nucleus and abundant 
cytoplasm which was PAS (periodic acid Schiff) positive.

Clinical findings
Pallor 30
Fever 21
Weakness 28
Bleeding 11
Dyspnea 9
Icterus 9
Splenomegaly 8
Hepatomegaly 6
Lymphadinopathy 3
Bone pain 2

Table-1: Clinical presentation of pancytopenia.

Bone Marrow Findings
Megaloblastic anemia 13
Hypoplastic marrow 7
Acute lymphoid leukemia 2
Normal marrow 3
Storage disorder 2
Myelodysplastic syndrome 1
Microcytic erythropoesis 2

Table-2: Bone marrow findings in cases of pancytopenia.

Figure-1: Bone marrow showing megaloblasts, with royal blue 
cytoplasm and sieve-like chromatin (Leishman, ×1000)



Anjum, et al.	 Etiology of Pancytopenia and its Bone Marrow Picture

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 98.46 |	 Volume 6 | Issue 7 | July 2019

G47

Section: M
edicine

DISCUSSION
Pancytopenia can be due to reduction in hematopoietic cell 
production in the bone marrow (in aplastic anemia), due to 
infections or due to increased cell destruction either in bone 
marrow itself or in spleen. 
In the present study, majority of the cases were in the age 
group 29-38 years which is similar to studies of Khodke, et 
al.9 with 40% cases in the age group of 12-30 and Pathak, et 
al.10 with 30% of cases in the age group of 15-30 years. In 
this study, males outnumbered female with male to female 
ratio of 1.5:1 similar to the studies ofKhodke et al9 and Shah, 
et al.11 males were more than females. 
Pallor was seen in almost all cases. Fever and weakness 
were seen in 21 and 28 cases respectively. Poonam, et al12 
found fever (56%) as the most common symptom followed 
by generalized weakness (46%). In a study by Tilak, et al3 
generalised weakness (51%) was the commonest symptom 
followed by fever (27%). 
The most common cause of Pancytopenia, reported in 
literature has been aplastic anemia. While, the present 
study found megaloblastic anaemia as the commonest 
cause of Pancytopenia and it is seen in 13 cases. Our 
results were comparable to study done by B N Gayathri and 
Kadam13 where in most common cause for Pancytopenia is 
megaloblastic anemia (74.04%) followed by aplastic anemia 
(18.26%). Occurrence of megaloblastic anemia was 72% and 
68% in the studies done by Khunger, et al.14 and Tilak, et al.3 
respectively. All the above studies have been carried out in 
India, and they have shown the importance of megaloblastic 
anaemia being the major cause of Pancytopenia. It is a rapidly 
manageable disorder and should be promptly diagnosed.
Our results show that most important and common cause 
of pancytopenia was severe malnutrition in 6 cases. This 
multiple micronutrient and protein energy deficient state 
leads to depleted and changed bone marrow. These results 
are in line with study conducted by Chandra et al15 in 2002 
in Delhi and Borelli et al16 in 2009 in Brazil. Second most 
common cause of pancytopenia in our study was dengue fever 
in 5 cases. In dengue there is hemo-concentration leucopenia 
and thrombocytopenia, which may be due to immunological 
suppression of bone marrow or hemo-phagocytic syndrome. 
Malaria was causative for pancytopenia in 5 cases there was 3 
cases of Plasmodium falciparum and 2 cases of Plasmodium 
vivax. Study results are comparable with Khunger et al14 who 
reported an incidence of 1%, Tilak et al3 reported incidence 
of 3.9%. 
Enteric fever also contributed to 2 cases. This may be due to 
total or partial bone marrow suppression. James and Dutta17 
in 1997 showed that in enteric fever 8.3% prevalence of 
pancytopenia was present. The present study states that in 
all the cases of Pancytopenia both bone marrow aspiration 
and bone marrow biopsy must be performed as a part of 
diagnosis.
Difference in the occurence of disorders causing Pancytopenia 
has been due to study design variations, various diagnostic 
criteria, different geographic area, duration of observation, 

genetic differences and varying exposure to cytotoxic/
chemical agents.

CONCLUSION
Pancytopenia is a common hematological disorder 
encountered in clinical practice and should be evaluated 
completely and promptly. Bone marrow aspiration is an 
important diagnostic tool in haematology which helps to 
evaluate various cases of Pancytopenia. 
The present study concluded that detailed physical 
examination; hematological investigations along with bone 
marrow aspiration and bone marrow biopsy wherever 
necessary in Pancytopenic patients are helpful to diagnose or 
to rule out the causes of Pancytopenia. These are also useful 
in planning further investigations and treatment.
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