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Abstract
Background: Pancytopenia is itself not a disease ; it however is the combination of presence of anaemia,
leucopenia and thrombocytopenia   due to a variety of underlying  disorders. Bone marrow aspiration and
biopsy is an important investigation to differentiate bone marrow disorders.Aim- To study the
clinicohaematological  profile and various underlying etiologies of  pancytopenia Material and method- A
retrospective   study was done in the department of pathology GMC  Jammu over a period of 2 years(
2019 to  2021). Data regarding clinical details ,peripheral blood film and bone marrow findings were
collected from 182 patients fulfilling the criteria of pancytopenia.Result- Out of  total  182 cases of
pancytopenia,100 (54.9%) were females and males were 82(45.05%). Male to female ratio was 1.21:1.
The most common clinical presentation was  pallor  seen in 82 cases (45.05%).  The major presentation of
the patients with pancytopenia was megaloblastic anaemia  which comprised of  82 (45%) of cases. This
was  followed by hypoplastic / Aplastic marrow 22(12.8%), Dual deficiency anaemia 14 (7.6%),   Dilute/
inadequate marrow  cases were 12 (6.6%), Acute myeloid leukemia 12(6.6%),  Acute lymphoblastic
leukemia 9 (4.9%),Miscellenous causes 9 (4.9%) , Iron deficiency anemia 7(3.8%), Lymphoma 4 (2.1%),
Multiple myeloma 4 (2.1%),  Myelodysplastic syndrome 2 (1.09%), Metastatic solid tumour 2  ( 1.09%) ,
kala azar  2(1.09%),Transient erythroblastopenia of childhood 1( 0.54%) , Marrow necrosis 1( 0.54%)
and myelofibrosis 1(0.54% ). Conclusion-   The present study concluded that most of  cases of pancytopenia
had  underlying reversible etiology. Therefore  complete workup of patient with haematological and bone
marrow  examination will lead to early diagnosis that in turn will be helpful   in efficient management of
these patients.
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Cytopenia is a reduction in the number in any of the three
types of peripheral blood cell. Pancytopenia is the
simultaneous presence of anaemia, leucopenia and
thrombocytopenia.[1] The patient usually presents with
symptoms attributable to anaemia or thrombocytopenia
with  leucopenia  being an uncommon cause of the initial
presentation . Sometimes  it is detected as an incidental
feature in a patient presenting with disorder capable of

depressing the levels of all cellular elements in blood . [2]

The underlying  mechanism  may vary from reduced
production  of haematopoietic cells , ineffective
erythropoiesis, marrow replacement or infiltration by
abnormal or malignant tissue  as well as by trapping of
normal cells in hypertrophied reticuloendothelial system.[3]

Pancytopenia  is a feature of many serious and life
threatening diseases. However the etiology  of
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pancytopenia cases varies from one geographical region
to another. [4]   In developing countries like India  common
aetiologies found are megaloblastic anemia, infections
,drugs, hypersplenism and aplastic anemia. [5]

Megaloblastic anemia has been found to be the most
common cause of pancytopenia worldwide. Nutritional
factors, recurrent infections and Vit B 12 and folate
deficiencies seem to be strongly associated with it.[6]

Out of the tests , a detailed history of the patients, general
physical examinations and complete blood picture with
peripheral blood smear are essential for the diagnosis of
this disorder.Apart from peripheral blood smear ,another
test essential for detection of pancytopenia  is bone marrow
examination and trephine biopsy.  These two procedures
complement each other  and help in the diagnosis of
underlying  haematological and non haematological
disorders.[7,8]

As there is difference in  underlying etiologies of
pancytopenia  in different  geographical areas, we
conducted this study in our department  to  find out  the
causes along with the bone marrow morphology in cases
of pancytopenia. This would  in addition  further  help in
better diagnostic approach as well as management of
these patients.
Aim- To study the clinicohaematological  profile and

various  underlying etiologies of  pancytopenia in   patients
Material and Methods
 A retrospective   study was conducted in Department of
Pathology GMC J ammu over a period of 2 years from
year 2019 to    2021. Clearance from Institutional Ethical
Clearence was  taken  vide file no   IEC/GMC/Cat C/
2021/512 dated  17 .04.2021. All the information i.e clinical
and haematological parameters were  gathered from the
archives in bone marrow section of department of
pathology GMC Jammu.
Inclusion Criteria- Patients with  Pancytopenia
(haemoglobin < 10 gm/dl, Total leucocyte  count of <4000/
cumm , Platlet count of <1 lakh/cumm ).[9]

Exclusion Criteria- Patients on radiotherapy and
chemotherapy.
  Patients already being treated with blood and blood

products.
A written consent after explaining the risk and
complications of the procedure was taken in all cases.
Bone marrow aspiration was done  from posterior iliac
spine  in  each  case of pancytopenia  fulfilling  the inclusion
criteria using salah needle under local anaesthesia taking
all  aseptic precautions. Bone marrow  smears were
prepared immediately following aspiration and after air
drying were stained with May Grunwald  Giemsa stain.
Perls stain was done in all cases. Bone marrow trephine
biopsy followed by special stains were done wherever
indicated Periodic acid Schiff (PAS), Sudan Black B
(SBB) and Myeloperoxidase(MPO) was done wherever
required.
Result
A Total of  182 cases were studied. Out of these 100
(54.9%) were females and males were 82(45.05%). The
mean age of patient was  30 years . Age range was from
3 years to 80 years. Male to female ratio was 1.21:1.
Table 1
The maximum number of cases were seen in first two
decades; between age group 10 to 19 years (25.2%)
followed by  those less than 10 years of age(15.5%).
This was followed by  patients in the age group of  20-
29years (14.2%),40-49 years (13.3%). Least number of
cases were seen after 70 years (5.5%).Table 2.
The most common clinical presentation was  pallor
82(45.05%), followed by loss of weight 54(29.6%),
fever42(23.1%), generalised weakness30 (16.4%),
splenomegaly 26 (14.2%), bleeding 22( 12.08%),
lymphadenopathy 13( 7.1%), hepatomegaly 8(4.39%) and
chills and rigors 7(3.84%).Table 3
The major presentation of the patients with pancytopenia
was megaloblastic anaemia  which comprised of  82
(45%) of cases. This was  followed by hypoplastic /
Aplastic marrow 22(12.8%), Dual deficiency anaemia
14 (7.6%),   Dilute/inadequate marrow  cases were 12
(6.6%), Acute myeloid leukemia 12(6.6),  Acute
lymphoblastic leukemia 9 (4.9%), Miscellenous causes 9
(4.9%), Iron deficiency anemia 7(3.8%), Lymphoma 4
(2.1%), Multiple myeloma 4 (2.1%),  Myelodysplastic
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syndrome 2 (1.09%), Metastatic solid tumour 2  ( 1.09%)
,  kala azar  2(1.09%),Transient erythroblastopenia of
childhood 1( 0.54%) , Marrow necrosis 1( 0.54%)  and
myelofibrosis 1(0.54% ). Table 4.

Discussion
Pancytopenia is one of the common conditions seen in
our day to day practice . It is not a disease  but combination
of a triad  representing many underlying disorders. A total
of  182 cases were studied ,out of these 100 (54.9%)

Sex No of patients
(n=182)

%age of patients

Females 100 54.9
Males 82 45.05

Table 1Sex  Distribution

Age(years) No. of patients
(n=182)

% in each
group

<10 28 15.5
10-19 46 25.2
20-29 26 14.2
30-39 18 9.9
40-49 24 13.3
50-59 16 8.7
60-69 14 7.7
>70 10 5.5

Table 2 Age  Distribution

Clinical Features No.of Patients (n) Percentage(%)
Pallor 82 45.05
Loss of weight 54 29.6
Fever 42 23.1
Generalised weakness 30 16.4
Splenomegaly 26 14.2
Bleeding 22 12.08
Lymphadenopathy 13 7.1
Hepatomegaly 8 4.39
Lymphadenopathy 7 3.84

Table 3-Clinical Features

Etiology No. of patients
(n=182)

%age
of
patients

Vitamin B12
deficiency/Megaloblastic anemia

82 45

Hypoplastic/Aplastic marrow 22 12.8
Dual deficiency anaemia 14 7.6
Diluted/Inadeqate marrow/no valid
opinion possible

12 6.6

Acute myeloid leukemia 12 6.6
Acute lymphoblastic leukemia 9 4.9
Miscellenous 9 4.9
Iron deficiency anemia 7 3.8
Lymphoma 4 2.1
Multiple Myeloma 4 2.1
Myelodysplastic syndrome 2 1.09
Metastatic solid tumour 2 1.09
Transient eyrthroblastopenia of
childhood

1 0.54

Marrow necrosis 1 0.54
Myelofibrosis 1 0.54

Fig 1 Bone marrow  examination show presence of leishmana
donovonian body in a marrow bit ( MGG 100x)

Table 4:.Etiological breakup of 182 cases of pancytopenia

Fig 2.  Bone marrow  examination show  erythroid
hyperplasia with megaloblastic erythroblast  . ( MGG 100x).

Fig 3. Bone marrow  aspirate smear  in case of AML
( MGG 100x)
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were females and males were 82(45.05%). The mean
age of patient was 30 years . Age range was from   3
years to 80 years. Male to female ratio was 1.21:1.  Paul
et al [10] al also  found male patients  to be more common
than females with  a Male:Female  ratio of 1.3:1 . Age
range of patient was 2-85 years ;  similar to our study.
Khodke et al [11]  in  his study conducted on 50 cases
found male predominance with male: female ratio of 1.3:1.
This could be due to cultural and social  systems in our
area  making male population to visit health care facilities
more readily as compared to females .However in
contrast female preponderance of 54.28% was seen in a
study done  by Agarwal et al . [12]

The maximum number of cases were seen in first two
decade; between age group 10 to 19 years (25.2%)
followed by  those less than 10 years of age(15.5%).
Nutritional deficiency anaemia was found to be the most
common etiology in children  including  megaloblastic
anaemia and dual deficiency anaemia thereby
emphasising the need of proper nutrition availability .This
was followed by  patients in the age group of  20-29years
(14.2%),40-49 years (13.3%). Least number of cases
were seen after 70 years (5.5%).  Tilak et al [13] found
maximum number of cases in patients <20 years
whereas Khodke et al [11] found  majority of cases
between 12-30 years of age. Gaythri et al [14] found
29.8%  were  of paediatric  age range  and megaloblastic
anemia was found to be the commonest cause of
pancytopenia .  Whereas  Yadav et al [15] found maximum

number of patient between 20 to 35 years followed by 35
-50 years   with Vit B12 deficiency  the most common
cause.
The most common clinical presentation was  Pallor
82(45.05%), followed by loss of weight 54(29.6%), fever
42(23.1%), generalised weakness30 (16.4%),
splenomegaly26 (14.2%), bleeding 22( 12.08%). Pallor
(73.2%) was found to be the most common symptom
followed by loss of weight (62.5%)   in a study done by
Jella R et al.[16]  This was corroborated by Yadav et al
(15 ) who  also found pallor to be the most common
symptom followed by fever. Whereas in a study by  Santra
et al [17]  most common presenting complaints were
weakness (68.2%) followed by fever ( 47.7%  ) and
bleeding manifestation   was presenting complaints in
(33.7% )of cases.
The major presentation of the patients with pancytopenia
was megaloblastic anaemia  which comprised of  82
(45%) of cases. This was  followed by cases with
hypoplastic / Aplastic marrow 22(12.8%), Dual deficiency
anaemia 14 (7.6%),   Dilute/inadequate marrow 12 (6.6%),
Marrow necrosis 1( 0.54%)  and myelofibrosis  seen in
1(0.54% ) patient only.
  Reddy et al [18 ] similar to our study found megaloblastic
anemia (38.1%) to be the most common cause. Khugner
et al [9] found megaloblastic anaemia followed by aplastic
anemia to be the most common cause  similar to our
study.  Jella  et al [16]found megaloblastic anemia followed
by aplastic anemia to be the most common cause of
pancytopenia  .  Cancer was seen in 3.6%  cases and
Multiple Myeloma in 1.8% cases.  Batool Y et al [19]

found megaloblastic anemia(27%) to be the most common
cause followed by aplastic anaemia(15.6%)  and acute
leukemia(13.1%).Jha et al [20] in Nepal studied 148 cases
and found  hypoplastic marrow in 29% , megaloblastic
anemia 23.6%, Haematological malignancy 23.6% .
However  Hamid et al [21] found malaria followed by
hypersplenism to be the most common cause . The high
prevalence of megaloblastic anemia  correlates with the
high prevalence of nutritional anaemias in developing
countries like ours .

Fig 4- Bone marrow  aspirate smear  in  Aplastic anaemia
show reduced cellularity with increased fat in a paediatric
patient .   ( MGG 40x).
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 Among 9  miscellenous  cases in our study, three  were
pregnant females, one had a history of passing worms
and  two each case was suffering from inflammatory
bowel disease  and chronic renal failure. These cases
didn't turn up for further investigation after their initial
peripheral blood examination. All these cases showed  a
dimorphic blood picture therefore pancytopenia  was
probably  due to underlying  nutritional deficiency , thus
further emphasising the burden of nutritional anemia in
our area.
Conclusion
   Majority of patient of pancytopenia in our study had
reversible etiology Complete workup of patient with
haematological and bone marrow  examination will lead
to early diagnosis  as well as help clinicians  in planning
further investigations and management  of these cases.


