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A��tra�t

�b�ecti�e�� Bone� marrow� e�amination� performed� in� cases� of�
pancytopenia�detected�on�peripheral�blood�smears�to�find�out�cause�
of�it.��lace���duration��The�study�was�carried�out�at�Integral�Institute�
of� Medical� Sciences� �� Research,� Lucknow� from� Jan� 2017-June�
2018.��aterial����ethods���e�report����cases�of�pancytopenia.Bone�
marrow�aspiration�was�done�by�1��gauze�salah�needle�and�obtained�
smears�then�stained�with�leishman�and�M���stain.��esults���ut�of�
���cases,�28�were�males�and�1��were�females.�29�smears�shows�of�
hypercellular�marrow,�hypocellular�smears�in�8�cases�����cases�were�
of�normocellular�marrow.��onclusion��This�study�conclude�that�the�
megaloblastic�anemia�was�the�common�etiology.��ther�causes�are�
acute�leukemias,�nutritional�anemia�with�dual�deficiency���multiple�
myeloma.

Ke��ord�:�Pancytopenia��Megaloblastic�Anemia.
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Introd��tion

Pancytopenia�is�a�common�clinical�manifestation�
seen� routinely� in� pateints� attending� the�medicine�
�PD.�It�is�de��ned�as�the�reduction�in�all���formed�
elements� of� blood� RBCs,� �BCs,� �� platelet�
below� the� normal� range.��e� selected� patients� of�
�1��yrs�of�age�having�the�following�hematological�
parameters:-� �b�10gm/dl,� TLC� ��000/cumm,�
Plt� �1,00,000/cumm,� without� any� previous�
history� of� hematological� malignancy.� Sometimes�
pancytopenia� is� detected� as� an� incidental� feature�
in� a� patient� who� presented� with� symptoms� of� a�
disorder� that� is� capable�of�depressing� the� level�of�
all� cellular� elements� in� the� blood� �1�.��emogram�
�� bone� marrow� e�amination� necessitate� critical�
evaluation� of� hematological� disorder� to� reach� a�
de��nitive�diagnosis.�Causes�of�pancytopenia�vary�

worldwide�among�different�geographical�locations�

and�ethnic�groups��2,��.

�aterial�and��ethod�

This� study�was� conducted� �in� the� department� of�

pathology�IIMS���R.�Patients�admitted�in�our�hospital�

through��PD�or�emergency�during�1.��yr�of�period�

from� Jan� 2017� to� June� 2018.� Detail� history,� clinical�

��ndings�and�investigations�were�noted.�Bone�marrow�

aspiration�was�performed�by�using�salah�needle�either�

from� iliac� crest� or� sternum.� Bone� marrow� smears�

are� then� stained� with� leishman� and� M��� stain.�

�n� the� basis� of� the� cellularity� of� the� bone�marrow�

fragments�smears�were�categorized�as�hypercellular,�

normocellular�and�hypocellular�smear.
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O��er�ation�

�ut� of� ��� cases,� 28� were� males� and� 1�� were�
females��age�ranges�from�1��to�80�years��ma�imum�
cases�belongs�to�the�age�1��to�2��yrs�(Table�1).�Pallor�
was�present� in� all� cases.�Most� common� symptom�
was� weakness� followed� by� fever,� splenomegaly�
and�bleeding.�(Table�2).

Mild� to� moderate� anisopoikilocytosis� was�
seen� commonly� in� most� of� the� peripheral� blood�
smear.� Megaloblastic� anemia� was� the� most�
common�cause�of�pancytopenia.�Peripheral�smears�
reveals� macrocytes,� macro� ovalocytes� along�
with� hypersegmented� polymorphs.� Dimorphic�
blood� picture� e�hibit� macrocytes� and� microcytic�
hypochromic� cells.� Normocytic� normochromic�
picture� seen� in� cases� of� acute� leukemia� as�
well� as� aplastic� anemia.� Moderate� degree� of�
anisopoikilocytosis� seen� in� acute� leukemia� while�
less�marked�in�aplastic�anemia.�Rouleau��formation�
was�noted�in�cases�of�multiple�myeloma.�

In�the�present�study,�29�cases�with�hypercellular�
marrow�were�identi��ed.��ut�of�which�megaloblastic�
anemia� was� the�most� common� etiology� found� in�
12� cases.� The�marrow� is� dominated� by� erythroid�
hyperplasia� with� signi��cant� left� shifting� includes�
characteristic� megaloblastic� erythroid� precursors�
and� giant� metamyelocytes� in� granulocyte� series.�

Megakaryocytes� are� smaller,� slightly� increased�
in� numbers� �� have� hyperlobated� nuclei.� These�
changes�are�typically�caused�by�vitamin�B12�or�folate�
de��ciency,� although� a� number� of� drugs� affecting�
DNA�synthesis�have�also�been�implicated����.

��cases�of�combined�de��ciency�nutritional�anemia�
were� noted� with� features� of� both� megaloblastic�
anemia�and�iron�de��ciency�anemia.�In�about�7�cases�
of� acute� leukemia,� hypercellular� marrow� shows�
heavy� in��ltration� by� leukemic� blasts.� Normal�
hematopoietic� cells� were� markedly� reduced� in�
number� but� were� morphologically� normal.� In�
�� cases� of� hypercellular� marrow,� M:� E� ratio� was�
reversed� because� of� erythroid� hyperplasia� due� to�
hypersplenism.��ne�cause�of�hypercellular�marrow�
is�multiple�myeloma.�(Table��).

Total� 8� cases� of� hypocellular� marrow� were�
identi��ed.� 7� cases� showed� hypoplastic� marrow�
with� ade�uate� number� of� fragments,� decreased�
cellularity� varying� from� moderate� reduction�
to� complete� absence� and� increased� fat� to� cell�
ratio,� suggestive� of� aplastic� anemia.� �ne� case� of�
acute� leukemia� with� hypocellular� marrow� was�
documented.�(Table��).

�ut�of���cases�of�normocellular�marrow���cases�
showed�normal�study,�2�cases�of�nutritional�anemia�
with� combined� de��ciency� and� 1� case� of�multiple�
myeloma.�(Table��).�

Ta�le��:�Age�wise�distribution

Age�range Ca�e�

1�-2� 19(��.18�)

2�-�� 08(18.�0�)

��-�� 0�(�.97�)

��-�� 0�(1�.9��)

��-�� 0�(11.�2�)

��-7� 01(2.�2�)

7�-8� 01(2.�2�)

S��pto���Sign� Fre��en���in��

Pallor 100�

�eneralized�weakness �7.���

Fever �9.�0�

Splenomegaly �8.1��

Mucosal�Bleeding 21.20�

�epatomegaly 12.�8�

�astrointestinal�symptoms 09�

Ta�le��:�Clinical�features

Di�ea�e Ca�e��

Megaloblastic�anemia 12(27.9�)

Acute�leukemia 7(1�.27�)

Erythroid�hyperplasia �(11.�2�)

Combined�deficiency�nutritional�anemia �(9.�0�)

Multiple�myeloma 1(2.�2�)

Ta�le��:��ypercellular�Bone�marrow

Di�ea�e Ca�e�

�ypoplastic�anemia 07(1�.27�)

Acute�leukemia 1(2.�2�)

Di�ea�e Ca�e�

Normal�study �(�.97�)

Combined�deficiency�
nutritional�anemia

2(�.���)

Multiple�myeloma 1(2.�2�)

Ta�le��:��ypocellular�Bone�marrow

Ta�le��:�Normocellular�Bone�marrow

�b �aemoglobin

TLC Total�Leukocyte�Count

�PD �ut�Patient�Department

M:�F�ratio Male�to�Feamle�Ratio

M�� May-�runwald�s�Stain

List�of�Abbreviations
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Di�����ion

Pancytopenia� is� the� depression� of� all� the� three�
cell�lines�and�is�not�an�uncommon���nding�we�come�
across�in�haematology�department.

It�has�number�of�causes�and�is�broadly�classi��ed�
as:� decreased� bone�marrow� function� or� increased�
peripheral�destruction.�In�some�patients�the�marrow�
may�be�normally�cellular�or�even�hypercellular�and�
no�abnormal�cell�may�be�present�as�is�seen�in�many�
patients�of�this�study.

In� this� study� pancytopenia� was� observed� in�
the� age� group� of� 1�� to� 8�� years� and� ma�imum�
affection�in�the�age�group�of�1��to�2��years�(��.18�)�
with� M:� F� ratio� 1.�7:1.� Kalpana� et� al� reported�
pancytopenia�in�the�age�group�of�1�-80�years�with�
mean� age� of� ��.7� year� and� M:� F� ratio� 1.�7:1� ���.�
B�N��ayathri� et� al.� observed�pancytopenia� in� the�
age�group�of�2-80�years�with�mean�age�of��1�year�
and� M:F� ratio� 1.2:1� ���.� � Jha� A.� et� al.� observed�
pancytopenia�in�the�age�group�of�1-79�years�with�a�
mean�age�of��0�years�and�M:�F�ratio�1.�0:1.����Kishor�
Khodke�et�al.�observed�age�range�of��-�9�years�with�

M:�F�ratio�1.�:1.�Ma�imum�numbers�of�cases�were�
found�in�the�age�group�of�12-�0�years�(���)��7�.

Pallor� was� the� most� common� sign� and� was�
present� in�100��cases.�The�commonest�symptoms�
were�generalized�weakness�and�fever�in��7.����and�
�9.�0�� cases� respectively.� Bleeding�manifestation�
was�present�in�21.20��cases.�Kalpana�et�al�observed�
pallor� was� the� commonest� sign� in� 100�� of� cases�
followed�by�weakness��7.������fever�in��9.���.�B�
N��ayathri� et� al.� observed� fever� and� generalized�
weakness�as�common�symptoms�and�pallor�as�the�
commonest�sign����.�Rangaswamy�M�et�al.�observed�
generalized� weakness� and� fatigue� (88�)� as� the�
commonest�presenting�complaints��8�.

In� present� study,� hypercellular� marrow� was�
present�in��7.����patients�followed�by�hypocellular�
in� 18.�0�� and� normocellular� in� 1�.9��� cases.�
Kalpana� et� al� reported� �8.87�� of� hypercellular�
marrow,� 1�.8��� of� hypocellular� marrow� and�
1�.����of�normocellular�marrow����.�Rangaswamy�
M� et� al.� observed� hypercellular� bone� marrow� in�
7��,�hypocellular�in�1���and�normocellular�in�11��
of�the�patients��8�.

�ypercellular�bone�marrow �ypocellular�bone�marrow Normocellular�bone�marrow

PBS�of�Megaloblasticanaemia-
hypersegmentedneutrophils,macro-

ovalocytes,�tear�drop�cells.

Bone�marrow�aspirate�of�aplastic�
anaemia�shows�hypocellular�fragments�

with�increased�fat�spaces

Peripheral�smear�of�Multiple�Myeloma�
shows�rouleau��formation.

Bone�marrow�aspirate�smear�of�
Megaloblastic�Anemia�shows�

megaloblastic�erythropoiesis�seive�like�
chromatin.

Bone�marrow�aspirate�of�AML Bone�marrow�aspirate�of�Multiple�
Myeloma�shows�plasma�cells���few�

abnormal�multinucleate�forms.

Javed�I�bal,�Megha�Agrawal,�Nausheen�Khan�et.�al.�/�Spectrum�of�
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Nutritional� de��ciency� was� the� common�
contributing� factor� of� pancytopenia� in� �1.8���
patients.� Megaloblastic� anemia� was� the� most�
common� cause� constituting� 27.90�.� Neoplastic�
etiology�contributed�in�20.9���patients,�commonest�
cause� was� acute� leukemia.� Kalpana� et� al.� found�
nutritional� de��ciency� in� ��.1��� of� cases,� mostly�
because� of� megaloblastic� anemia� i.e.� 2�.��� of�
cases.�Acute�leulemia�was�the�most�common�cause�
amongst� the� 22.89�� of� neoplastic� etiology� ���.�
B�N��ayathri�et�al.�observed�megaloblastic�anemia�
(7�.0��)�as�a�commonest�cause�followed�by�aplastic�
anemia�in�18.2������.�Kishor�Khodke�et�al.�observed�
megaloblastic� anemia� in� ���� cases� followed� by�
aplastic� anemia� in� 1��� and� kala� azar� in� 1��� �7�.
Megaloblastic� anaemia� has� shown� the� highest�
percentage�(�0.��)�among�all�the�causes,�as�all�other�
developing�countries�of�Asia��7��and�Africa��9�.

Acute� leukemia� is� the� second� most� common�
cause�of�pancytopenia.�Fre�uency�of�acute�leukemia�
matches�the�results�of�study�carried�out�at�Jamshuru,�
Sindh� �10�.� Acute� leukemia� constituted� 18.�9��
including� 1�.27��with� hypercellular�marrow� and�
2.�2�� with� hypocellular� marrow.� These� ��ndings�
are� similar� to� Kalpana� et� al.� as� 1�.�7�� of� acute�
leukemia�includes�1�.����of�hypercellular�marrow�
and�1.2��of�hypocellular�marrow����.

In�current�study�hypoplastic�marrow�was�found�
in�1�.27�.�The�reported�incidence�of�aplastic�anemia�
varies�considerably�between�countries�e.g.�from�0.7�to�
�.1�per�million�per�year� in�one�study.�Possibly� the�
best�approach�is�to�consider�it�a�clinicopathological�
correlation� of� profound� cellular� hypoplasia�
combined�with�pancytopenia����.�Incidence�is�lower�
in�Europe�and�North�America�than�in�various�other�
parts�of�the�world�e.g.�Asia��11�.

Con�l��ion

Pancytopenia�is�not�an�uncommon�hematological�
��nding�encountered�in�clinical�practice�commonly�
presenting� as� pallor,� generalized�weakness,� fever�
and� mucosal� bleeding.� The� study� focused� on�
reversible� treatable� etiologies� such� as� nutritional�

de��ciencies� i.e.�megaloblastic� anaemia� presenting�
with� pancytopenia� as� they� look� ominous� but�
respond�rapidly�to�effective�therapy�can�be��uickly�
diagnose�by�bone�marrow�study�along�with�basic�
hematological�investigations�and�clinical�details.
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