ORIGINAL RESEARCH PAPER Volume - 13 | Issue - 06 | June - 2024 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

A STUDY OF CLINICOHEMATOLOGICAL PROFILE AND BONE MARROW
FINDINGS IN BICYTOPENIA AND PANCYTOPENIA

[Hematology J

Dr. Nalini Vinayak MD Pathology, Professor Pathology, Chhatrapati Sambhaji Nagar Government Medical

Kadgi College & Hospital, Satara

Dr. Shubhangi MD Pathology, Senior Resident, B.J Government Medical college, Pune *Corresponding
Ratnawat* Author

Dr. Leena Nakate MD Pathology, Professor Pathology, B.J Government Medical college, Pune

ABSTRACT

Peripheral cytopenia is defined as reduction in either of the cellular elements of blood, i.e., red cells, white cells or platelets. Bicytopenia is
reduction in any of the two cell lines and pancytopenia is reduction in all the three. There is a considerable overlap between the causes and
diagnostic approach of bicytopenia and pancytopenia. The etiology of pancytopenia and bicytopenia varies in different populations depending on
nutritional status, cultural background, climate, season and prevalence of infections in the society. It often creates a diagnostic challenge to
physicians and the knowledge of accurate causes of this condition is crucial in the management of the patient. Thus, a systematic approach is
necessary to narrow down the differential diagnosis. The main aim of this study is to determine the common causes of bicytopenia and
pancytopenia in our tertiary care centre in different sexes and age groups and to evaluate clinico-haematological profile and bone marrow findings
in patients with bicytopenia and pancytopenia. Out of the total 41 cases, 25 were of pancytopenia and 16 were of bicytopenia. The most common
cause of bicytopenia/ pancytopenia was megaloblastic anaemia followed by dimorphic anaemia followed by acute leukemia and aplastic anaemia.
Some rare causes were also found. So through this study, we would like to emphasize that as the actiology of large proportion of pancytopenia cases
isreversible so an early, accurate and prompt intervention can be lifesaving.
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INTRODUCTION

Peripheral cytopenia is defined as reduction in either of the cellular
elements of blood, i.e., red cells, white cells or platelets. Bicytopenia is
reduction in any of the two cell lines and pancytopenia is reduction in
all the three cell lines'"’.

There is a considerable overlap between the causes and diagnostic
approach of bicytopenia and pancytopenia. Thus, pancytopenia is not a
disease entity, but a triad of findings, resulting from various disease
processes.

Patients of bicytopenia/ pancytopenia usually present with fever,
fatigue, dizziness, weight loss, anorexia and night sweats. The
common clinical signs are pallor, bleeding, splenomegaly,
hepatomegaly, and lymphadenopathy ©.

The underlying mechanisms maybe secondary to decreased marrow
production, marrow infiltration, bone marrow suppression, ineffective
hematopoiesis or increased peripheral destruction'”.,

There are many studies highlighting pancytopenia in different study
groups. In those studies, commonest causes for pancytopenia were
hypersplenism ", aplastic anaemia """ and megaloblastic anaemia .

A systematic approach is necessary to reach to the diagnosis. This
involves a proper history taking and physical examination. Patients
having laboratory values suggestive of pancytopenia/bicytopenia
further require sequential examination of reticulocyte count,
peripheral blood smear examination, bone marrow aspiration and/or
biopsy.

As there are various differential diagnosis for bicytopenia/
pancytopenia, it often a creates diagnostic challenge to physicians and
the knowledge of accurate causes of this condition is crucial in the
management of the patient.

AIMS AND OBJECTIVES
To determine the common causes of Bicytopenia and
Pancytopenia in our tertiary care center in different sexes and age
groups.

2. To evaluate clinico-haematological profile and bone marrow
findings in patients with Bicytopenia and Pancytopenia.

MATERIAL & METHODS
This study was conducted at our tertiary care centre from January 2021

to June 2022. The study included patients 41 patients of Bicytopenia or
Pancytopenia on routine hematological investigations and registered
as OPD/IPD patients.

Clinical details and history were recorded. A detailed clinical
examination and a complete hematological workup was done. Patients
showing all three or any two of the inclusion criteria on complete blood
examination were included in this study.

A) Inclusion criteria—""

Presence of all 3 or any 2 of the following in patients >12yrs of age:
1) Hemoglobin<10g/dl

2) Total leukocyte count (TLC) <4000/d1

3) Plateletcount<1,00,000/dl

B) Exclusion Criteria

1) Diagnosed cases of malignancy on chemotherapy and radiation
were excluded.

2) Children below age 12 years were excluded.

Patients who fulfilled the above-mentioned criteria were subjected to
bone marrow examination with due informed written consent. Bone
marrow aspiration was obtained in all the cases, of which material was
inadequate to opine in 6 cases. In such cases bone marrow biopsy aided
in the diagnosis.

OBSERVATIONS AND RESULTS

Out of the total 41 cases, 25 were of pancytopenia and 16 were of
bicytopenia. There was a slight preponderance among males. Male to
female ratio was approximately 1.41:1.

The age of the patients varied between 13 to 75 years with maximum
cases between 21-40 years.

Patients presented with a wide variety of symptoms among which
generalised weakness was the most common (58.54%) followed by
fever (34.15%) and breathlessness (26.83%).

In the past history, 11 patients (26.9%) had received previous blood
transfusions and 5 (12.2%) patients had a history of chronic alcohol
intake.

On physical examination, the commonest sign was pallor, seen in all
the patients (100%). Splenomegaly and hepatomegaly were noted in
12 patients (29.27%) and 8 patients (19.5%) respectively.
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Lymphadenopathy was noted in 7 patients (17.07%), out of which 4
patients (9.76%) had generalised lymphadenopathy and 3 patients
(7.32%) had cervical lymphadenopathy.

The range of haemoglobin, Total leukocyte count and platelet count
were studied.

Haemoglobin value was found to be <10g/dl in all the patients. Most of
the patients (n=22) had haemoglobin percentages between the range
5.1-8.0 g%. Most of the patients (n=22) had total leucocyte count
>2500/mm’. Leukopenia (TLC <4000/mm’) was seen in 33 patients
(80.49%) while leucocytosis (TLC >11,000/mm’) was seen in 4
patients (9.76%). Most of the patients (n=27) had platelet count
<50,000 /mm3.

Peripheral blood smear findings-

RBC morphology

= Macrocytic
® Normocytc
= Microcytic

Dimorphic

Figure 1. RBC morphology

Anisopoikilocytosis was seen in 15 patients (36.58%) while 7 patients
(17.07%) showed anisocytosis. The predominant RBC morphology
was macrocytic, seen in 20 patients (48.78%) while normocytic picture
was noted in 15 patients (36.58%) and 3 patients (7.32%) showed
microcytic picture. Dimorphic picture was observed in 3 patients
(7.32%).

The other important morphological variations were macroovalocytes
in 8 patients (19.51%), basophilic stippling in 7 patients (17.07%) and
cabotrings in 6 patients (14.63%).

Hypersegmented neutrophils were noted in 12 patients (29.27%).
Circulating blasts were seen in 3 cases (case of blast transformation in
a known case of myelofibrosis, one case of acute promyelocytic
leukemia and other case of Acute lymphoblastic leukemia).

Bone marrow studies
Table No 1: Causes (Etiology) of bicytopenia/pancytopenia

Causes (Etiology) of bicytopenia/pancytopenia | Number |%
Megaloblastic anaemia 24 58.53
Dimorphic anaemia 5 12.2
Acute leukemia 3 7.32
Aplastic anaemia 3 7.32
Hemolytic anaemia 1 2.44
Blast transformation in a known case of 1 2.44
myelofibrosis

Plasma cell myeloma 1 2.44
Bone Marrow involvement by NHL 1 2.44
Hemophagocytic syndrome 1 2.44
Bone marrow metastasis 1 2.44

On bone marrow examination, the most common cause of bicytopenia/
pancytopenia was megaloblastic anaemia which was found in 24
patients (58.53%) followed by dimorphic anaemia found in 5 patients
(12.2%).

Bone marrow in the present study showed three different types of
cellularity- hypercellular, normocellular and hypocellular.

Table No.2: Bone marrow cellularity in cases of bicytopenia/
pancytopenia

Bone marrow findings-Cellularity | Number %
Hypocellular 4 9.76
Hypercellular 34 83
Normocellular 3 7.32

Peripheral smears

&'

Microphotograph.1 Microphotograph.2

Peripheral smear showing hypersegmented neutrophil and cabot rings
inacase of megaloblastic anemia (1000X, Leishman stain)

= %

Microphotograph.3 (1000X-Leishman stain)

Peripheral smear in a case of acute promyelocytic leukemia showing
myeloblasts with Auer rods (arrow)

Bone Marrow aspirate-

" o

Microphotograph 4. (1000X- Leishman stain)

Bone marrow aspirate in a case of megaloblastic anaemia showing
sieve like chromatin in megaloblasts (arrow)

< =8

Microphotograph 5. (400X- Leishman stain)

Bone marrow aspirate in case of plasma cell myeloma. Inset showing
atypical plasma cells

AT e
Microphotograph 6. (1000X- Leishman stain)
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Bone marrow aspirate in a case of hemophagocytic syndrome

Bone marrow biopsy

Microphotograph 7. (100X, H&E stain)

Bone marrow biopsy in a case of aplastic anemia showing hypocellular

marrow
L ,_r—
AT A =
. ~ - 3*

Microphotograph 8. (100x- H & E stain)

Bone marrow biopsy in a known case of myelofibrosis showing
hypocellular marrow with increased fibrosis. Inset showing Reticulin
grade 11

DISCUSSION

In this study of 41 patients, the age of the patients ranged from 13 to 75
yrs. Patients most commonly belonged to the age group of 21-40 yrs,
which was similar to Pooja Agarwal, et al., Sweta, et al., Vishal Narote,
et al studies."”"” While Sridevi Hanaganahalli Basavaiah, et al. & Jain
and Naniwadekar, et al. studies noted maximum cases in 4" decade.”"
In the present study, male to female ratio of 1.41:1 was obtained with a
slight male preponderance. In contrast to the other studies, a study
conducted by Vishal Narote, et al. showed a slight female
preponderance in their studies."”

Clinical presentations in pancytopenia can be attributed to anaemia,
leucopenia, and/or thrombocytopenia. Generalised weakness was the
most common presenting complaint and was observed in 58.54%
patients followed by fever (34.15%) and breathlessness (26.83%).
Similar findings were seen in studies by Sridevi Hanaganahalli
Basz[alygi]ah, Gayathri and Rao, et al. and Pooja Agarwal, et al. studies
also ™

On Examination-

Pallor was the most common sign on clinical examination in various
studies “'. This was in concordance with our study in which pallor
was seen in all the patients.

In the present study, splenomegaly was noted in 29.27% patients.
While a much higher incidence of splenomegaly was noted in Sridevi
Hanaganahalli Basavaiah, et al. study (66.75%)."" A slightly higher
incidence of splenomegaly in Pooja Agarwal, et al. study, could be
attributed to 6 cases of chronic myeloproliferative neoplasm."

Hepatomegaly was found in 19.5% patients in our study. A much
higher incidence of hepatomegaly was seen in Sridevi Hanaganahalli
Basavaiah, et al. and Vishal Narote, et al. studies which accounted for
50% and 33.96% cases respectively."""”

Lymphadenopathy was noted in 17.07% cases in our study which was
similar to Vishal Narote, et al. and Sandeep Ojha, et al. in which
lymphadenopathy was seen in 22.64% and 17.3% patients
respectively."""?

On peripheral blood smear examination, in the present study,
predominant picture was macrocytic (48.78%) which was in
concordance with Pooja Agarwal et al. (45%) and Sweta at el. (49%)
studies.™ This could be because megaloblastic anaemia was reported
as the commonest cause of bicytopenia/ pancytopenia in these studies.
In a study by Gayathri et al., predominant blood picture was dimorphic
(37.5%) followed by macrocytic (31.7%).”) Microcytic picture was
seen in 7.32% patients in our study. This was similar to Pooja Agarwal
etal.study in which microcytic picture was found in 10% patients."’

Hypersegmented neutrophils were seen in 12 patients (29.27%) in this
study. A much higher percentage of hypersegmented neutrophils
(51.35%) was seen in Graham, et al. "“'whereas in a study by Khunger,
etal."”, an absence of hypersegmented neutrophils was noted.

Table 3. Comparison between common causes of Pancytopenia/
Bicytopenia in various studies

Sr. |Study Commonest |2nd 3rd 4th

No cause common |common |common

1 |Jyoti SK, |Hypersplenis |Aplastic |Infection |Pancytopenia
etal. [15] lm anaemia |induced with normal
(n=166) |(33.17%) (13.9%) |pancytopen |active

ia (10.8%) |marrow
(9.6%)

2 |Pooja Megaloblasti | Erythroid | Aplastic  |Chronic
Agarwal |c anaemia |hyperplasijanaemia |Myeloid
etal. [8] [(37.5%) a (10%) Leukemia

(20%) (7.5%)

3 |Gayathri |Megaloblasti|Aplastic |Subleukem |Malaria
and Rao, |canaemia |Anaemia |ic leukemia|(1.93%)
etal[5] |(74.04%) (18.26%) |(3.85%)

4 |Vishal Megaloblasti | Acute Normoblast| Aplastic
Narote et |c anaemia |leukemia |ic erythroid|anaemia

al. [10]  [(52.8%) (AML) |hyperplasia|(9.4%)
(n=53) (20.8%) |(11.32%)

5 |Jainand |Hypersplenis |Infections |Myelosupp | Megaloblasti
Naniwade | m (25.6%) |ressants ¢ anaemia
kar [4]  [(29.2%) (16.8%)  |(13.2%)

6 |Sandeep |Megaloblasti|Acute Hypoplasti |Metastasis
Ojha et al.|c anaemia  |leukemia |c marrow [(8.9%)
[12] (25.6%) (16%) (14%)

7  |Sweta, et |Megaloblasti |Aplastic |Malaria Kala azar
al. [9] ¢ Anaemia |anaemia |(6%) (4%)
(n=100) |(66%) (18%)

8 |Sridevi |Infections Megalobl | Chronic Neoplastic
Hanagana |(43.8%) astic liver condition
halli anaemia |disease (12.5%)
Basavaiah (23.25%) |(14.25%)
etal. [11]

9 |Reddy GP|Megaloblasti | Aplastic |Subacute |Malaria
etal.[16] |canaemia |anaemia |leukemic |(7.1%)

(38.1%) (26.2%) |leukaemia
(9.5%)

10 |Present |Megaloblasti | Dimorphi | Acute Aplastic

study canaemia |c anaemia|leukemia |anaemia
(58.53%) (12.2%) [(7.32%)  |(7.32%)

The most common cause of bicytopenia and pancytopenia differed in
various studies. The commonest cause of bicytopenia and
pancytopenia in our study was megaloblastic anaemia (58.53%)
followed by dimorphic anemia (12.2%), acute leukemia (7.32%) and
aplastic anaemia (7.32%). This was in accordance with various
studies.™"*"**"" This reflects the higher prevalence of nutritional
deficiencies in Indians.

This was in contrast to Jyoti SK, et al. & Jain and Naniwadekar studies
in which hypersplenism was the commonest aetiology accounting for
33.17% and 29.2% cases respectively. "** In Sridevi Hanaganahalli
Basavaiah, et al. study, infections were found the be the commonest
cause accounting for 43.8% cases.""

In our study, megaloblastic anaemia was found in 24 (58.53%)
patients. Bone marrow was hypercellular and showed erythroid
hyperplasia with megaloblastic maturation. In 5 patients (12.2%),
history of chronic alcoholism was found. Other additional features,
macrocytosis, macro-ovalocytes, hypersegmented polymorphs,
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reduced serum cobalamin and red cell folate levels can serve as an aid
in the diagnosis."”

However, due to financial constraints, serum cobalamine and folate
levels were not done in our study. As megaloblastic anaemia is a
rapidly correctable disorder, it should be rectified promptly.

In the present study, dimorphic anaemia was the second most common
cause(12.2%) of bicytopenia/ pancytopenia. Acute Leukemia was
seen in 3 patients (7.32%) among which 2 were diagnosed with acute
promyelocytic leukemia and 1 was diagnosed with acute
lymphoblastic leukemia. In studies conducted by Vishal Narote et al.
and Sandeep Ojha et al., leukemia was the second most common
etiology accounting for 20.8% and 16% cases respectively. """ In
leukemia, there occurs a combination of suppression of normal
hematopoeisis along with replacement of bone marrow by leukemic
cells. Thus, leading to immunosupression and pancytopenia.

In the present study, aplastic anaemia was noted in 3 cases. Aplastic
anaemia was the most common cause of pancytopenia in Santra, et al.
" study, accounting for 22.72% cases. While aplastic anaemia was the
second most common cause in Reddy GP, et al. (26.2%), Sweta, et
al.(18%) and Jyoti SK, etal. (13.9%) studies."*""

Assingle case of Blast transformation in a known case of myelofibrosis,
showing 52% blasts, hypocellular bone marrow and reticulin grade II1
was reported in the present study.

Similar to our study, a single case of multiple myeloma was also
reported in Tilak V et al.study."”

In the present study, one case of metastatic deposits in bone marrow
was encountered. Patient was a known case of carcinoma breast for 2
months with liver metastasis. In a few studies, metastatic deposits have
been reported as a cause of pancytopenia.”” Sandeep Ojha et al.study
also reported metastasis as the cause of bicytopenia/ pancytopenia in
8.9% cases."”

A single case of hemolytic anaemia was reported in the present study.
Patient had pancytopenia, high reticulocyte count(5%),
hyperbilirubinemia and mild erythroid hyperplasia on bone marrow
examination. Flow cytometry for CD55 and CD 59 & enzyme study for
GO6PD were advised.

A solitary case of hemophagocytic syndrome was reported in the
present study, with moderate increase in number of macrophages with
evidence of hemophagocytosis, severe pancytopenia, splenomegaly
and recent febrile illness. Hemophagocytic syndrome was reported as
the cause of pancytopenia in 2 cases in Sandeep Ojha et al. study."” Of
them one patient succumbed to the disease. Thus, emphasising the
importance of early diagnosis and treatment as it has poor prognosis.

In the present study, bone marrow involvement by Non Hodgkins
lymphoma was reported in a 70 year male patient. A study by Sridevi
Hanaganahalli Basavaiah et al. reported a single case of Hodgkins
lymphoma and 7 cases of Non Hodgkins lymphoma as the cause of
pancytopenia.""

We didn't have any case of hypersplenism or infectious disease
presenting as bicytopenia/ pancytopenia in our study.

In the present study, 83% patients had hypercellular marrow, of which
67.64% patients had megaloblastic anaemia. Other causes were
dimorphic anaemia, nutritional anaemia, acute leukemia, plasma cell
myeloma, metastatic marrow, bone marrow involvement by NHL.
Similar to the present study, Vishal Narote et al. and Sweta et al studies
also reported hypercellularity in 79.24% and 72% cases.""”

Hypocellular marrow was seen in 9.76% (n=4) cases in the present
study. Of which 3 cases were of aplastic anaemia and 1 case of blast
transformation in a known case of myelofibrosis. In Reddy GP et al
study, major proportion of cases (47.6%) showed hypocellular marrow
with aplastic anaemia as the second most common cause."

CONCLUSION

It is essential to be aware of the causes of bicytopenia /pancytopenia as
it is a commonly encountered hematological condition and there are a
wide range of causes which differ depending on the geographic areas

and genetic differences. Thus, a systematic approach is necessary to
narrow down the differential diagnosis.

As the aetiology of large proportion of pancytopenia cases is reversible
so an early, accurate and prompt intervention can be lifesaving.

Megaloblastic anaemia was the most common cause in our study. We
would like to emphasise that Vit B12 and folic acid should be
incorporated in the diet to avoid the occurrence of megaloblastic
anaemia. To combat this issue food fortification & Vitamin B12 and
folic acid supplementation can be done.
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