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examination.3 Underlying pathology determines 
management and prognosis of  patients, hence it is 
extremely important to study the etiology of  pancytopenia.

MATERIALS AND METHODS

The present prospective study was conducted spanning 
a period of  2-year in the Department of  Pathology 
at Goa Medical College, Goa. The patients of  all age 
groups with hematological diagnosis of  pancytopenia on 
peripheral smear and followed by bone marrow aspiration 
were included in the study. The other inclusion criteria 
were presence of  all 3 of  the following: Hemoglobin, 
≤10  g/dl; total leukocyte count, ≤4000/mm3; platelet 
count, ≤100,000/mm3. Relevant clinical data were collected.

About 2  ml anticoagulated blood sent for complete 
hemogram by the respective departments was run on a 
coulter counter for the following results: Hemoglobin, total 
count, platelet count, packed cell volume, and red blood 
cell indices. Peripheral smear was studied after staining 

INTRODUCTION

Pancytopenia is a disorder in which all three major 
formed elements of  blood (red blood cells, white blood 
cells [WBC] and platelets) are below normal reference.1 
It may be a manifestation of  a wide variety of  disorders 
which primarily/secondarily affect the bone marrow. The 
presenting symptoms are often attributed to anemia/
thrombocytopenia. Leukopenia is an uncommon cause of  
initial presentation but can become the most serious threat 
to life during the course of  the disorder.2

Pancytopenia is a serious hematological problem, the 
underlying cause of  which is diagnosed by bone marrow 

Original  Article

Abstract
Background: Pancytopenia is manifestations of many illnesses which can be life threatening at times. The severity of 
pancytopenia and the underlying pathology determine the management and prognosis. This study was conducted to evaluate 
hematological and bone marrow findings in patients presenting with pancytopenia.

Materials and Methods: In this study, a total of 80 cases were studied by performing complete hemograms, examining peripheral 
smears, and bone marrow aspiration.

Results: Among the 80 cases studied the age of the patients ranged from 4 to 80, with a slight preponderance in the males. 
Most of the patients presented with generalized weakness and fever. The most common physical finding was pallor, followed 
by generalized weakness and fever. The most common cause for pancytopenia was megaloblastic anemia followed by aplastic 
anemia, subleukemic leukemia, and myelodysplastic syndrome. The most common bone marrow finding was hypercellularity 
with erythroid hyperplasia.

Conclusion: This study highlights the importance of detailed primary hematological investigations along with bone marrow 
aspiration in patients with pancytopenia which will help to identify the cause which is important for planning further investigation 
and management.
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with Wright’s stain. Special stain myeloperoxidase and 
Perl’s stain were used as indicated. Bone marrow aspirates 
on slides sent to department of  pathology were stained 
with Wright’s stain.

RESULTS

A total of  80  cases which presented with pancytopenia 
formed the study sample. The following results were 
recorded and analyzed. Age of  patients ranged from 
4 to 83 years, the most common age group was 21-30 years 
(20%). The incidence of  pancytopenia showed slight 
preponderance in males, male: female ratio being 1.28:1.

Hemoglobin in the majority of  the cases was in the range 
5.1-7 g/dl. (41.0%) and WBC in the majority of  the 
cases were in the range 3,100-4,000 cells/mm3 (37.5%). 
Platelet count in the majority of  the cases was in the range 
76,000-100,000/mm3 (46%).

Hypercellular marrow was noted in 67 out of  80 patients 
(83.75%) and the most common cause was megaloblastic 
anemia followed by leukemia, myelodysplastic syndrome 
(MDS), hypersplenism, paroxysmal nocturnal hematuria, 
mastocytosis, and falciparum malaria.

Hypocellular marrow was noted in 9 of  80  patients 
(11.25%). 1 was diagnosed as hypoplastic MDS and 8 being 
diagnosed as aplastic anemia. 5 of  8 had no etiological factor, 
thus diagnosed as idiopathic aplastic anemia and 3 of  8 gave 
a history of  HIV receiving antiretroviral therapy (ART).

Normocellular marrow was noted in 3 of  80  patients 
(3.75%), 1  case was that of  hypersplenism and the 
other 2 that of  megaloblastic anemia and one with iron 
deficiency anemia (Tables 1 and 2).

The most common presenting complaints in the cases 
with pancytopenia were generalized weakness (37.5%), 
fever (35%), and breathlessness (30%). The most 
common physical findings were pallor (100%) followed 
by splenomegaly (32.5%) (Table 3).

In this study, megaloblastic anemia was the major cause of  
pancytopenia, constituting 60% (48) of  the cases of  which 
28 were males and 20 females. The highest incidence was 
found in the age group 21-30 years (25.8%), least were in 
the age group of  more than 80 years (2%) and <10 years 
(2%). 21/48  cases were pure megaloblastic anemia. 
27/48  cases were megaloblastic anemia associated with 
iron deficiency anemia (Figure 1).

The second most common causes were aplastic anemia 
8 cases (10%) and subleukemic leukemia 8  cases (10%). 

There were 5 males and 3 females. The highest incidence was 
found in the age group 31-40 years. In 5/8 cases etiology was 
not known and grouped under idiopathic aplastic anemia 
and 3/8 cases gave a history of  HIV on ART (Figure 2).

There were 6 males and 2  females with subleukemic 
leukemia with the highest incidence being in the age group 
<10  years (37.5%). 4/8  cases were diagnosed as acute 

Table 1: Age and sex wise distribution of patients 
with pancytopenia
Age group Female Male Number of cases (%)
≤10 1 5 6 (7.5)
11‑20 7 3 10 (12.5)
21‑30 6 10 16 (20)
31‑40 5 8 13 (16.25)
41‑50 5 8 13 (16.25)
51‑60 5 4 9 (11.25)
61‑70 3 4 7 (8.75)
71‑80 3 2 5 (6.25)
>80 0 1 1 (1.25)
Total 35 45 80 (100)

Table 2: Clinical features of pancytopenia
Clinical features Number of cases (%)
Pallor 80 (100)
General weakness/fatigue 30 (37.5)
Fever 28 (35)
Splenomegaly 26 (32.5)
Dyspnea/breathlessness 24 (30)
Weight loss/appetite loss 14 (17.5)
Bleeding 12 (15)
Hepatomegaly 16 (20)
Abdominal pain 6 (7.5)
Lymphadenopathy 6 (7.5)
Jaundice 8 (6.25)
Pedal edema 3 (3.75)
Rash 2 (2.5)
Ascites 2 (2.5)
Sore tongue/ulcers 1 (1.25)

Table 3: Distribution of the various etiological 
causes of pancytopenia
Etiological causes Number 

of cases
Males Females Percentage

Megaloblastic anemia 48 28 20 60
Aplastic anemia 8 5 3 10
Subleukemic leukemia 8 6 2 10
MDS 7 4 3 8.75
Hypersplenism 5 2 3 6.25
Paroxysmal Nocturnal 
Hematuria

1 1 0 2.5

Mastocytosis 1 0 1 2.5
Falciparum malaria 1 1 0 2.5
Hemophagocytosis 
syndrome

1 1 0 2.5

Total 80 100
MDS: Myelodysplastic syndrome
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myeloid leukemia (AML) and 4/8 cases were diagnosed as 
acute lymphoblastic leukemia (ALL) (Figure 3).

MDS was the third most common diagnosis with 7 cases 
(8.75%). There were 4 males and 3 females and the highest 
incidence was found in the age group 61-70 years (43%). 
1/7 case was diagnosed as hypoplastic MDS and 6/7 cases 
were diagnosed as refractory cytopenia with multilineage 
dysplasia.

There were 5 cases of  hypersplenism and one case each of  
paroxysmal nocturnal hematuria, mastocytosis, falciparum 
malaria and hemophagocytosis syndrome.

DISCUSSION

In this study done at the Goa Medical College over a period 
of  2 years, a total number of  hemograms were 62,698 and 
bone marrow aspirations sent was 764; pancytopenia was 
found in 80 cases.

In this study, age of  patients with pancytopenia ranged 
from 4 to 83 years. Most of  the studies by Tilak and Jain4 
Tariq et al.,5 Mussarrat et al.,6 Qamar and Aijaz7 Khodke 
et al.,8 and Gayathri and Rao9 reported patients to be in the 
same age range. Pancytopenia showed its highest incidence 
in the age group  21-30  years similar to the studies by 
Mussarrat et al.6 and Qamar and Aijaz.7

The most common cause of  pancytopenia reported from 
various studies worldwide has been aplastic anemia. This 
is in sharp contrast with the results of  the present study 
where the most common cause of  pancytopenia was 
megaloblastic anemia. This seems to reflect the higher 
prevalence of  nutritional anemia in Indian subjects as well 
as in developing countries3 (Table 4).

In this study, megaloblastic anemia was the most common 
cause of  pancytopenia, the incidence being 60%. Incidence 
of  72% was reported by Khunger et al.,20 68% by Tilak and 
Jain4 and 74% by Gayathri and Rao,9 49% by Rangaswamy 
et al.,27 62% by Khanduri and Sharma,30 72.6% by Javalgi and 
Dombale,28 and 26.42% by Subrahmanyam and Padma.29

All the above-mentioned studies have been done in 
India, and they stress the importance of  megaloblastic 
anemia as the major cause of  pancytopenia. As facilities, 
for estimating folic acid and Vitamin B12 levels are not 
routinely available in most centers in India the exact 
deficiency is usually not identified.31

Age and Sex Distribution
The age of  the patients with megaloblastic anemia ranged 
from 4 to 83 years and male:female ratio was 1.4:1. This 

Figure 1: Megeloblastic anemia. (a) Bone marrow aspiration of 
a case of megaloblastic anemia showing erythroid hyperplasia 

with magaloblastic maturation (×100), (b) peripheral smear 
case of megaloblastic anemia showing hypersegmented 

neutrophil (×40)

a

b

Figure 2: Aplastic anemia. (a) Bone marrow aspirate of a case 
of aplastic anemia showing markedly hypocellular marrow 
(×100), (b) peripheral smear of a case aplastic anemia (×40)

a

b

Figure 3: Subleukemic leukemia. (a) Peripheral smear of a case 
of subleukemic leukemia presenting as pancytopenia (×40), 

(b) myeloblast showing auer rods (×100)

a

b
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finding is in accordance with the studies by Jha et al.24 
wherein the age of  the patients ranged from 10 to 
79 years with a male preponderance (male:female = 1.5:1) 
and Rangaswamy et  al.27 wherein the age ranged 
from 12  to  85  years with a male preponderance, 
male:female = 3.4:1.

Hematological Parameters
The hemoglobin percentage varied from 1.6 to 
9.9, the total leukocyte count was in the range of  
1000-3900  cells/mm3 and the range of  platelet count 
varied from 20,000 to 90,000/mm3. This finding is 
in agreement with that of  Jha et  al.,24 Kumar and 
Raghupathi,18 and Rangaswamy et al.27

On peripheral smear, 21 of  48  cases were found to be 
pure megaloblastic anemia where macro ovalocytosis with 
anisopoikilocytosis (seen in all cases) and hypersegmented 
neutrophils (17/21, 81%) were found to be the main 
features. Prabhu et  al.28 also found macro ovalocytosis 
with anisopoikilocytosis in all cases. Khodke et al.8 found 
anisocytosis in 20/22 cases, Tilak and Jain4 in 51/53 cases. 
Khodke et  al.8 found hypersegmented neutrophils in 
20/22 cases (91%), Tilak and Jain4 in 45/53 cases (84.9%), 
Gayathri and Rao9 in 51.35% cases.

62% (13/21) showed relative lymphocytosis comparable 
to Tilak and Jain4 (50%), Gayathri and Rao9 (52.63%) and 
Khunger et al.20

Mean corpuscular volume was found to be more than 
100 fl in 70% of  our cases compared to Prabhu et al.28 in 
57.5% cases.

On bone marrow examination, marrows were found to 
be hypercellular, with erythroid hyperplasia, megaloblastic 
maturation, and reversal of  M:E ratio. All cases showed 
shift to the left in myeloid series and 47.6% showed 
hyperplasia. Rangaswamy et  al.27 found 87.8% of  the 
marrows to be hypercellular.

Around 27 of  48  (56.25%) cases were megaloblastic 
associated with IDA with dimorphic blood picture. 
Most had hypochromia with both microcytes and 
macrocytes. Khodke et  al.8 reported dimorphic blood 
picture in 10/22 (45.5%) and Gayathri and Rao9 reported 
39/72 cases, (54.2%).

Aplastic anemia was the second most common cause 
and constituted 10% cases of  pancytopenia which 
is comparable to the studies of  Tilak and Jain4 7.7%, 

Table 4: Causes of pancytopenia in various studies
Name of the study Place and year Number 

of cases
Most common cause 2nd common cause

Retief and Heyns10 South Africa 1976 195 Bone marrow failure 67.7% Severe infections 9.7%
International agranulocytosis and 
aplastic anemia study group11

Europe 1987 389 Aplastic anemia 52.7% MDS 10.5%

Imbert et al.12 Europe 1989 213 Malignant myeloid disease 42% Malignant lymphoid disease 18%
Keisu and Ost13 Sweden 1990 100 Neoplastic disease 32% Aplastic anemia 16%
Hossain et al.14 Bangladesh 1992 50 Aplastic anemia Chronic malaria, Kala Azar
Varma and Dash15 India 1992 202 Aplastic anemia 40.6% Megaloblastic anemia 23.26%
Tilak and Jain4 India 1998 77 Megaloblastic anemia 68% Aplastic anemia 7.7%
Savage et al.16 Zimbabwe 1999 134 Megaloblastic anemia Aplastic anemia
Khodke et al.8 India 2000 166 Hypoplastic anemia 29.5% Megaloblastic anemia 23.3%
Khan et al.17 Pakistan 2001 30 Aplastic anemia 20% Megaloblastic anemia 16.7%
Kumar and Raghupathi18 India 2001 166 Aplastic anemia 29.5% Megaloblastic anemia 22.3%
Ishtiaq et al.19 Pakistan 2002 100 Megaloblastic anemia 39% Hypersplenism 19%
Khunger et al.20 India 2002 200 Megaloblastic anemia 72% Aplastic anemia 14%
Mussarrat et al.6 Pakistan 2004 89 Aplastic anemia 38.3% Megaloblastic anemia 27.7%
Dodhy et al.21 Pakistan 2005 392 Megaloblastic anemia 35.95% Hypersplenism 16.3%
Rahim et al.22 Pakistan 2005 424 Megaloblastic anemia 24.92% Aplastic anemia 14.15%
Memon et al.23 Pakistan 2008 230 Aplastic anemia 23.9% Megaloblastic anemia 13.04%
Jha et al.24 Nepal 2008 148 Hypoplastic anemia 29.5% Megaloblastic anemia 23.64%
Gayathri and Rao9 India 2008 104 Megaloblastic anemia 74.04% Aplastic anemia 18.26%
Tariq et al.5 Pakistan 2010 50 Aplastic anemia 36% Megaloblastic anemia 16%
Santra and Das25 India 2010 111 Aplastic anemia 20% Hypersplenism 11.7%
Kumar et al.17 India 2011 48 Hypoplastic marrow 16%
Qamar and Aijaz7 Pakistan 2011 150 Aplastic anemia 50.67% Megaloblastic anemia 36.6%
Lakhey et al.26 Nepal 2012 54 Hypoplastic anemia 29.6% Hematological Malignancy 27.78%
Rangaswamy et al.27 India 2012 100 Megaloblastic anemia 49% Aplastic anemia 14%
Javalgi and Dombale28 India 2013 106 Megaloblastic anemia 72.6% Iron deficiency anemia 12.2%
Subrahmanyam and Padma29 India 2015 106 Megaloblastic anemia 26.42% Hypersplenism 24.53%
Present study India 2015 80 Megaloblastic anemia 60% Aplastic anemia and leukemia 10% each
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Khunger et al.20 14%, Rahim et al.22 14.15%, Rangaswamy, 
Rangaswamy et al.27 14% and Khodke et al.8 14%.

The incidence of  aplastic anemia quoted from the West 
is much higher than that observed by US. The increased 
incidence may be related to environmental factors.10 
A few studies that quote aplastic anemia to be the 
most common cause in India as well as elsewhere are 
International Agranulocytosis and Aplastic Anemia study 
group11 52.7%, Varma and Dash15 40.6%, Khodke et al.8 
29.5%, Khan et al.17 20%, Kumar et al.32 29.5%, Mussarrat 
et  al.6 38.3%, Memon et  al.25 23.9%, Jha et  al.24 29.5%, 
Mohammad Tariq et al.5 36%, Lakhey et al.26 29.6%, Santra 
and Das25 50.67%, Kumar and Raghupathi18 16%, Qamar 
and Aijaz7 20%.

Age and Sex Distribution
Age of  patients with aplastic anemia ranged from 7 
to 67  years and male:  female being 1.7:1. studies by 
Kumar and Raghupathi18 Jha et al.,24 Rangaswamy et al.27 
and Tilak and Jain4 reported similar age range and 
male:female ratio.

Hematological Parameters
Hemoglobin varied from 3.2 to 8.6 g/dl, total WBC count 
varied from 400 to 3900  cells/mm3 and platelet count 
varied from 20,000 to 90,000/mm3. Similar hematological 
parameters were reported by Tilak and Jain4 Jha et  al.,24 
Kumar and Raghupathi18 and Rangaswamy et al.27

Peripheral Smear and Bone Marrow Aspiration Findings
In our study, five of  the eight patients showed anisocytosis 
and three of  eight showed relative lymphocytosis. 
In a study by Khodke et  al.,8 three of  seven patients 
showed anisocytosis and one of  three showed relative 
lymphocytosis. In a study by Tilak and Jain,4 two of  six 
patients showed anisocytosis and three of  six showed 
relative lymphocytosis.

Bone marrow findings were the following: Markedly 
hypocellular with increased fat spaces, marked depression 
of  all 3 series and increase in plasma cells, lymphocytes, 
and reticular cells. Mohler33 in their analysis of  50 cases 
reported 74% patients with hypocellular marrow, 16% with 
normocellular marrow which later became hypocellular and 
10% were acellular.

5/8  cases etiology was not known, grouped under 
Idiopathic aplastic anemia.

3/8 cases gave a history of  HIV on ART. Khodke et al.8 
reported 1 case of  HIV (50 cases). Ishtiaq et al.19 reported 
1  case of  AIDS presenting with pancytopenia, so did 
Rangaswamy et al.27

Leukemia was also the second most common cause 
and constituted 10% of  the cases of  our study, which is 
comparable to the studies of  Tariq et al.5 (14%), Mussarrat 
et al.6 (13.6%) and Qamar and Aijaz7 11%.

Khoo and Keihani33 in a study of  188 cases of  pancytopenia 
found leukemia to be the most common cause, most of  
the cases being AML.

In the study by Jha et al.24 acute leukemia alone constituted 
19.59% of  the total cases of  pancytopenia, in contrast to 
the studies by Khodke et al.8 and Tilak and Jain4 where one 
case of  AML was detected as a cause of  pancytopenia. 
Khunger et  al.20 reported incidence of  5% and so did 
Rangaswamy et al.27 Santra and Das25 reported incidence 
of  1.8% and Ishtiaq et al.19 1.8%.

Nevertheless, in the study of  Bashawri34 the main indication 
for bone marrow examination in cases of  pancytopenia 
was acute leukemia.

Pancytopenia can be seen in 30% of  acute leukemia at the 
time of  presentation.8

The highest incidence was found in the age group <10 years 
(37.5%) and the age ranged from 5 to 57  years with a 
male: female = 3:1, which is in agreement to that reported 
by Jha et al.24 years and Rangaswamy et al.27

Hemoglobin varied from 3.7 to 8.1 g/dl. Total WBC count 
varied from 400 to 3800 cells/mm3. Platelet count varied 
from 20,000 to 94,000/mm3 similar to the hematological 
parameters reported by Jha et al.,24 Kumar and Raghupathi18 
and Rangaswamy et al.27

Bone marrow aspiration revealed all cases to be 
hypercellular, with decreased fat spaces and marked 
suppression of  megakaryocytic and myeloid series. 
4/8 cases were diagnosed as AML, showed presence of  
myeloblast and were myeloperoxidase positive. 4/8 cases 
were diagnosed as ALL, showed presence of  lymphoblast 
and were myeloperoxidase negative. In the study by 
Rangaswamy et al.27 80% marrows were hypercellular and 
20% hypocellular.

In the study by Tariq et al.5 ALL constituted 12% cases 
and AML 2% cases whereas Varma and Dash15 reported 
AML to be 12.8%. Gayathri and Rao9 reported 4 cases 
of  leukemia, 3 being AML and 1 ALL and Kumar and 
Raghupathi18 reported 13 cases of  AML and 5 cases of  
ALL.

The incidence of  MDS in our study was 8.75%. Lakhey 
et  al.26 reported an incidence of  7.4%, Kumar and 
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Raghupathi18 8.3% which is comparable to our study. 
Qamar and Aijaz7 reported incidence of  5.3%, Mussarrat 
et al.6 2.4%, Khunger et al.20 2%, Jha et al.24 0.94% and Tariq 
et al.5 14%.

In a study of  118 patients with MDS by Juneja et  al.,35 
age ranged from 48 to 95 years, study by Lakhey et al.26 
age ranged from 30 to 79  years. In the present study, 
highest incidence was found in the age group 61-70 years 
(43%) and age of  patients ranged from 28 to 65  years, 
male:female=1.3:1

6/5 cases showed hypochromia, anisocytosis, microcytes, 
macrocytes. Anemia associated with MDS can be 
microcytic, normocytic, or, most commonly, macrocytic.36

Six of  seven cases were diagnosed as refractory cytopenia 
with multilineage dysplasia. Marrow was hypercellular, 
showed dysplastic features in erythroid series ranging 
from increased mitotic activity in normoblasts, abnormal 
mitosis, megaloblastoid change, nuclear hypoblasts, 
irregular hypersegmentation, ringed nuclei and abnormal 
segmentation. Dysgranulopoeis and dysmegakaryopoiesis 
were also noted.

In a study by Kumar and Raghupathi18 of  the four cases of  
MDS, one was refractory anemia, two refractory cytopenia 
with multilineage dysplasia and one MDS unclassified.

Hypersplenism constituted 6.25% cases of  pancytopenia. 
Age of  patients ranged from 21 to 63 years male:female = 3:4.

Retief  and Heyns10 found hypersplenism to be the cause 
of  pancytopenia in 7.7% cases, which is comparable to 
our finding.

Rangaswamy et  al.27 found hypersplenism to be a cause 
of  pancytopenia in 10% cases, with male:female ratio of  
1:1.5. Ishtiaq et al.19 in 12% with a female preponderance 
being 1:1.3.). In a study of  195  patients, Kumar and 
Raghupathi18 reported incidence of  hypersplenism in 11%, 
age ranging 14-49 years. Momen et al.36 in 4.34%, Santra 
and Das25 11.7%, Tariq et al.5 in 10%.

Hemoglobin varied from 5.4 to 9.9 m/dl, total WBC count 
varied from 1100 to 3600 cells/mm3 and platelet count 
varied from 50,000 to 90,000/mm3. This is in conformity 
with the findings of  Kumar and Raghupathi18 and Gayathri 
and Rao.9

A single case of  paroxysmal nocturnal hematuria was 
encountered. Santra and Das25 in a study of  111 cases of  
pancytopenia encountered one case and so did Khan et al.17 
in a study of  30 cases of  pancytopenia.

A 55-year-old male presented with hematuria, jaundice 
and splenomegaly. Laboratory investigations revealed 
elevated lactic acid dehydrogenase levels, raised erythrocyte 
sedimentation rate and C-reactive protein, mildly elevated 
fetal hemoglobin, serum ferritin 37 µg/L, and total iron 
binding capacity 289/µg/dl.

We encountered a single case of  falciparum malaria causing 
pancytopenia.

In the study of  Hossain et al.,14 chronic malaria was the 
second most common cause of  pancytopenia. In the 
study of  Khunger et  al.,20 incidence was 1%, Gayathri 
and Rao9 1.93%, Tilak and Jain4 3.9%, Kumar and 
Raghupathi18 3%, and Santra and Das25 1.8%.

We encountered a single case of  mastocytosis causing 
pancytopenia.

None of  the above studies of  pancytopenia have 
encountered a case of  mastocytosis. Systemic mast cell 
disease is characterized by bone marrow involvement by 
mast cells and frequently by peripheral blood cytopenias 
and may result in pancytopenia.37,38

A 16-year-old female presented with fever, macular-papular 
rash on face. Hemoglobin 5.4 g/dl total count 1900/mm3 
platelet count: 48,000/mm3. Peripheral smear revealed 
moderate hypochromia, moderate anisocytosis. Bone 
marrow was hypercellular. Fat content was decreased. M:E 
ratio was reversed to 1:3.

Erythroid series were hyperplastic at all levels. Most 
showing megaloblastoid change. Myeloid series showed 
shift to left with mild increase in eosinophilic precursors. 
A Large number of  mature mast cells, precursors were seen 
scattered in marrow, forming 40% of  the nonerythroid 
cells. Megakaryocytic series were normal and iron staining 
was mildly increased +4.

A single case of  hemophagocytosis was encountered in 
our study. Tilak and Jain4 also encountered one such case 
in a study of  77 cases of  pancytopenia.

A 4-year-old boy presented with fever, breathlessness, 
bleeding and was found to have hepatomegaly. Erythrocyte 
sedimentation rate was raised.

Hemoglobin was 1.9 g/dl, the total count of  3500/
mm3 and platelet count of  90,000/mm3. Peripheral 
smear examination revealed moderate hypochromia 
and moderate anisocytosis, 2 normoblasts/100 WBC’ S. 
Differential count showed shift to left and presence of  
toxic granules.
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Bone marrow aspiration revealed the following: No marrow 
fragments were aspirated, mainly sinusoidal blood. Few 
myeloid and erythroid cells seen which show normal 
morphology. Occasional megakaryocytes seen. Scattered 
among the marrow cells are few histiocytes showing 
phagocytosis of  WBC’s.

We were not able to determine the exact etiology of  
hemophagocytosis syndrome.

CONCLUSION

Pancytopenia is not an uncommon hematological problem 
encountered in clinical practice and should be suspected on 
clinical grounds when a patient presents with unexplained 
anemia, prolonged fever and tendency to bleed.

Physical findings and peripheral blood picture provide 
valuable information in the workup of  cytopenic patients.

Bone marrow aspiration is an important diagnostic tool 
in hematology which helps to evaluate various causes 
of  cytopenia and to plan further investigations and 
management of  the patients.

Since a large number of  causes for pancytopenia are 
remediable and reversible, accurate diagnoses and timely 
intervention may be lifesaving and will definitely have an 
influence on the morbidity and mortality in these patients.

The early detection of  the underlying conditions would 
also help to enhance the prognosis of  a patient with 
pancytopenia.

Thus, a comprehensive, clinical, and hematological study of  
patients with pancytopenia will usually help in identifying 
the underlying cause.

Further research with a larger sample size is required to 
replicate the findings of  this study.

ACKNOWLEDGMENT

Author has shown a sincere gratitude to the staff  of  
Department of  Pathology for their unstinted support and 
cooperation.

REFERENCES

1.	 Williams DM. Pancytopenia, aplastic anaemia and pure red cell aplasia. In: 
Lee GR, Bithell TC, Foerster J, Athens JW, Lukens JN, editors. Wintrobes 
Clinical Haematology. 10th  ed. Philadelphia, PA: Williams and Wilkins; 
1999. p. 1449-84.

2.	 Firkin F, Chesterman C, Pennigton D, Rush B. De Gruchy’s Clinical 

Hematology in Medical Practice. 5th ed. London: Blackwell Science Ltd.; 
1989. p. 119-36.

3.	 Segel GB, Lichtman MA. Aplastic anemia: Acquired and inherited. 
In: Lichtman MA, Beutler E, Kipps TJ, Seligsohm U, Kaushansky K, 
Prchal JT, editors. Williams Hematology. 7th ed. New York: McGraw-Hill 
Medical; 2006. p. 419-30.

4.	 Tilak V, Jain R. Pancytopenia - A clinico-hematologic analysis of 77 cases. 
Indian J Pathol Microbiol 1999;42:399-404.

5.	 Tariq M, Khan N, Basri R, Amin S. Aetiology of pancytopenia. Prof Med J 
2010;17:252-6.

6.	 Mussarrat N, Fazal-e-R M, Mohammad TK. Clinical and hematological 
features of megaloblastic anemia alone or in combination with iron 
deficiency anemia - An analysis of 349 patients. J Med Sci 2009;17:81-4.

7.	 Qamar U, Aijaz J. Results of bone marrow examination in patients 
presenting with pancytopenia and high mean corpuscular volume. Gomal 
J Med Sci 2012;10:133-6.

8.	 Khodke K, Marwah S, Buxi G, Yadav RB, Chaturvedi NK. Bone marrow 
examination in cases of pancytopenia. J Indian Acad Clin Med 2001;2:56-9.

9.	 Gayathri BN, Rao KS. Pancytopenia: A clinico hematological study. J Lab 
Physicians 2011;3:15-20.

10.	 Retief FP, Heyns AD. Pancytopenia and aplastic anaemia: A retrospective 
study. S Afr Med J 1976;50:1318-22.

11.	 Risks of agranulocytosis and aplastic anemia. A  first report of their 
relation to drug use with special reference to analgesics. The International 
agranulocytosis and aplastic anemia study. JAMA 1986;256:1749-57.

12.	 Imbert M, Scoazec JY, Mary JY, Jouzult H, Rochant H, Sultan C. Adult 
patients presenting with pancytopenia: A reappraisal of underlying 
pathology and diagnostic procedures in 213  cases. Hematol Pathol 
1989;3:159-67.

13.	 Keisu M, Ost A. Diagnoses in patients with severe pancytopenia suspected 
of having aplastic anemia. Eur J Haematol 1990;45:11-4.

14.	 Hossain MA, Akond AK, Chowdhary MK, Singh KJ, Ahluwalia G, 
Sharma SK, et al. Pancytopenia - A study of 50 cases. Bangladesh J Pathol 
1992;1:9-12.

15.	 Varma N, Dash S. A reappraisal of underlying pathology in adult patients 
presenting with pancytopenia. Trop Geogr Med 1992;44:322-7.

16.	 Savage DG, Allen RH, Gangaidzo IT, Levy LM, Gwanzura C, Moyo A, 
et al. Pancytopenia in Zimbabwe. Am J Med Sci 1999;317:22-32.

17.	 Khan NM, Ayub M, Nawaz KH, Naqi M, Hussain T, Shujaat H, et  al. 
Pancytopenia: Clinicopathological study of 30 cases at Military hospital, 
Rawalpindi. Pak J Pathol 2001;12:37-41.

18.	 Kumar DB, Raghupathi AR. Clinicohematologic analysis of pancytopenia: 
Study in a tertiary care centre. Basic Appl Pathol 2012;5:19-21.

19.	 Ishtiaq O, Baqai HZ, Anwer F, Hussain N. Patterns of pancytopenia patients 
in a general medical ward and a proposed diagnostic approach. J Ayub Med 
Coll Abbottabad 2004;16:8-13.

20.	 Khunger JM, Arulselvi S, Sharma U, Ranga S, Talib VH. 
Pancytopenia - A clinico haematological study of 200 cases. Indian J Pathol 
Microbiol 2002;45:375-9.

21.	 Dodhy MA, Bokhari N, Hayat A. A etiology of Pancytopenia, a five-year 
experience. Ann Pak Inst Med Sci 2005;1:92-5.

22.	 Rahim F, Ahmad I, Islam S, Hussain M, Khattak TA, Bano Q. Spectrum of 
haematological diseases in children observed in 424 cases of bone marrow 
aspirations/biopsies. Pak J Med Sci 2005;21:433-6.

23.	 Memon S, Shaikh S, Nizamani MA. Etiological spectrum of pancytopenia 
based on bone marrow examination in children. J Coll Physicians Surg Pak 
2008;18:163-7.

24.	 Jha A, Sayami G, Adhikari RC, Panta AD, Jha R. Bone marrow examination 
in cases of pancytopenia. JNMA J Nepal Med Assoc 2008;47:12-7.

25.	 Santra G, Das BK. A  cross-sectional study of the clinical profile and 
aetiological spectrum of pancytopenia in a tertiary care centre. Singapore 
Med J 2010;51:806-12.

26.	 Lakhey A, Talwar OP, Singh VK, Raj SK. Clinico-hematological study of 
pancytopenia. J Pathol Nepal 2012;2:207-10.

27.	 Rangaswamy M, Prabhu, Nandini NM, Manjunath GV. Bone marrow 
examination in pancytopenia. J Indian Med Assoc 2012;110:560-2, 566.

28.	 Javalgi AP, Dombale VD. Bone marrow study in pancytopenia. Natl J Lab 
Med 2013;2:12-7.

29.	 Subrahmanyam Y, Padma M. Pancytopenia a three years evaluation. Int J 
Sci Res 2015;4:1.



Pereira and Dias: Hematological Analysis of Pancytopenia

78International Journal of Scientific Study | July 2016 | Vol 4 | Issue 4

30.	 Khanduri U, Sharma A. Megaloblastic anaemia: Prevalence and causative 
factors. Natl Med J India 2007;20:172-5.

31.	 Mohler DN, Leavell BS. Aplastic anemia: An analysis of 50 cases. Ann Int 
Med 1958;49:326-62.

32.	 Alter BP. Arms and the man or hands and the child: Congenital anomalies 
and hematologic syndromes. J Pediatr Hematol Oncol 1997;19:287.

33.	 Khoo HJ, Keihani M. Causes of pancytopenia. Tehran Univ Med J 
2006;64:1-2.

34.	 Bashawri LA. Bone marrow examination. Indications and diagnostic value. 

Saudi Med J 2002;23:191-6.
35.	 Juneja SK, Imbert M, Jouault H, Scoazec JY, Sigaux F, Sultan C. 

Haematological features of Primary Myelodysplastic Syndromes (PMDS) 
at initial presentation: A study of 118 cases. J Clin Pathol 1983;36:1129-35.

36.	 Parker RI. Hematologic aspects of systemic mastocytosis. Hematol Oncol 
Clin North Am 2000;14:557-68.

37.	 Valent P, Horny HP, Escribano L, Longley BJ, Li CY, Schwartz LB, et al. 
Diagnostic criteria and classification of mastocytosis: A consensus proposal. 
Leuk Res 2001;25:603-25.

How to cite this article: Pereira ADS, Dias A. Hematological Analysis of Pancytopenia: A Prospective Study. Int J Sci Stud 2016;4(4):71-78.

Source of Support: Nil, Conflict of Interest: None declared.


