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Abstract:  
Background: Pancytopenia is characterized by simultaneous decrease in all the 3 formed elements of the 
blood i.e red blood cells, white blood cells and platelets, resulting in anemia, leucopenia and thrombocytopenia. 
Respectively.  
Objectives: To correlate hematological parameters with clinical findings in differentiating causes of 
pancytopenia.  
Materials & Methods: This Prospective study was conducted in the Department of Pathology, Rajendra 
Institute of Medical Sciences, and Ranchi. The permission to conduct this study was obtained from the central 
research committee of R.I.M.S.  
Results: In PBS, the most common finding was normocytic hypoochromic anaemia in addition to pancytopenia 
(60% cases). This finding was seen in patients of aplastic anaemia (100% cases), hypersplenism (100% cases) & 
nutritional deficiency anemia (28.5% of cases). Patients with megaloblastic anemia had macrocytic 
hypochromic RBCs with hyper segmented neutrophils in the PBS. 71..5% patients with mixed nutritional 
deficiency patients had dimorphic RBCs in PBS, Patients with aplastic anemia had hypocellular bone marrow 
aspirate with depressed erythropoiesis, leukopoiesis & megakaryopoiesis. Patients with megaloblastic anemia 
had hypercellular bone marrow with megaloblastoid changes in erythropoiesis. Patients with hyper splenismand 
mixed nutritional deficiency patients had mild erythroid hyperplasia in the bone marrow. Acute leukaemia 
patients had hypercellular bone marrow with predominance of blast cells. 
Conclusion: A comprehensive clinical, hematological and bone marrow study of patients with pancytopenia 
usually helps in identification of the etiology. It is very important to diagnose the cause of pancytopenia early in 
the disease process, so that adequate intervention could be done on time for the patient. 
Keywords: Pancytopenia, Bone marrow aspiration, Megaloblastic Anemia, Nutritional Anemia 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction 

The primitive hematopoeisis starts in the yolk sac 
by 2 weeks and switch to definitive hematopoiesis 
in the fetal liver by 8 weeks. After birth and during 
early childhood hematopoeisis occurs in the red 
marrow of the bone. With age hematopoiesis be-
come restricted to skull, sternum, ribs, long bone 
and pelvis. Yellow bone marrow comprising of fat 
cells, replaces the red marrow and limits its poten-
tial for hematopoiesis.  

However, under stress yellow marrow can revert to 
produce blood cells. From the marrow mature 
blood cells migrate into the circulations, spleen and 
other sites. This bone marrow acts as reservoir that 
responds to ongoing needs for blood cell produc-

tion. A wide variety of disorders can cause pancyt-
openia, although the frequency with which each 
condition is associated with pancytopenia differs 
considerably. The underlying mechanisms are de-
crease in hematopoetic stem cell production, mar-
row replacement by abnormal cells, suppression of 
marrow growth, ineffective hematopoeisis and cell 
death, defective cell formation which are removed 
from the circulation, antibody mediated sequestra-
tion and destruction of cells and trapping of cells in 
hypertrophied and overactive reticulo-endothelial 
system. [1,2].  

Pancytopenia can result from damage to the bone 
marrow evidenced by low reticulocyte count or 
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increased destruction of preformed blood cells pe-
ripherally with increased reticulocyte count.  

The etiology of pancytopenia varies widely in chil-
dren, ranging from transient marrow suppression 
by virus to marrow infiltration by life-threatening 
malignancy. These may also be caused iatrogeni-
cally, secondary to certain drugs, chemotherapy or 
radiotherapy for malignancies. The bone marrow 
picture may vary depending on the etiology, from 
normocellular with non-specific changes to hyper-
cellular being replaced completely by malignant 
cells. According to etiology, degree and duration of 
the impairment, clinically these can lead to fever, 
pallor, infection, or serious illness and death. 
Knowing the exact etiology is important for specif-
ic treatment and prognosis. 

Primary or genetic causes include Fanconi anemia, 
dyskeratosis congenita, Swachman’s diamond syn-
drome and amegakaryocytic thrombocytopenia. [3] 
Acquired cases can be idiopathic or secondary to 
exposure to radiation, drugs and chemicals (chemo-
therapy chloramphenicol, sulfa group, anti-
epileptics etc.), viral infections (cyto megalovirus, 
Epstein barr, hepatitis B or C, HIV etc), auto im-
mune PNH and marrow replacement disorders 
(leukemia, myelodysplasia) [4] 

Megaloblastic anemia and infections such as enter-
ic fever, malaria, kalazar and bacterial infections 
can be common cause of pancytopenia in develop-
ing countries. [5] Nutritional megaloblastic anemia 
is also one of the leading causes of pancytopenia in 
younger children. [6] 

Bone marrow profile is useful in the diagnosis of 
both hematological and non-hematological disor-
ders. For Bone marrow interpretation, the history, 
clinical feature, bone marrow aspiration, peripheral 
blood smear, serum Iron, serum ferritin, serum vit 
B12 and serum folic acid are required. 

Bone marrow examination is one of the most fre-
quently and relatively safe invasive procedure done 
routinely in Department of Pathology, RIMS Ran-
chi. Apart from these tests Flow cytometry is also 
helpful for evaluation of pancytopenia in children 
in certain cases. 

Materials and Methods:  

This Prospective study was conducted in the 
Department of Pathology, Rajendra Institute of 
Medical Sciences, and Ranchi. The permission to 
conduct this study was obtained from the central 
research committee of R.I.M.S and the 
Institutional Ethical Committee (IEC). The study 
period is from July 2017 to June 2018 

The nature, methodology and risks involved in the 
study were explained to the patients and informed 
consent was obtained. The information collected 
from the patients and their case records were kept 

confidential and the patients were given full free-
dom to withdraw at any point during the study pe-
riod. 

Study population 

Pediatric patients of age group 2 months to 18 
years with pancytopenia referred to Department of 
pathology, RIMS for one year period (2017 to 
2018) depending upon inclusions and exclusions 
criteria. 

Sample size: A minimum of 100 pediatric patients 
suspected for pancytopenia was included in the 
study. 

Source of data 

All the peripheral smears and bone marrow sam-
ples received in the hematology section of RIMS, 
Ranchi was evaluated, and out of which hundred 
pancytopenic children of age group 2 months to 18 
years is included in this study. 

Inclusion Criteria: 

1. Pediatric patients of age 2 months to 18 years 
were included. 

2. Pediatric patients (2 months to 18years) ful-
filling the criteria for pancytopenia was includ-
ed. 

Exclusion Criteria: 

1. Recent or ongoing infection, systemic illness 
2. Patients with history receiving cancer chemo-

therapy, radiotherapy, recent blood transfusion, 
and treatment of anemia. 

3. Subjects not willing to give consent. 

Methodology: After taking particulars (Name, age, 
sex, address) of the patients, a detailed clinical his-
tory including presenting complaints, dietary histo-
ry and drug history are taken. After that general 
physical and systemic examination are done with 
special reference to pallor, status of lymph node, 
liver & spleen. 

Then 2 ml of EDTA (ethylene diamine tetra-acetic 
acid) anticoagulated peripheral venous blood is 
collected and processed through SYSMEX-
XT2000i automated hematology analyser. 

Absolute values including packed cell volume 
(PCV), mean corpuscular hemoglobin (MCH) and 
mean corpuscular hemoglobin concentration 
(MCHC) will be calculated for every patient. 

Peripheral blood smear: After that peripheral 
blood smear is made from fresh non anticoagulated 
peripheral venous blood and stained by Leishman’s 
stain without any delay. 

Bone marrow aspiration study: 

Sites of bone marrow aspiration: Anterior iliac 
crest, posterior iliac crest & Tibia. Commonly 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Nazish et al.                                                                                      International Journal of Pharmaceutical and Clinical Research 

785 

employed needles for marrow aspiration needles 
are Salah bone marrow aspiration needle. 

Statistical Analysis: 

All the relevant data so collected are entered in the 
master chart and analysed using appropriate 
statistical procedure and software. Statistical 
analysis of the data is done using Statistical 
Package for the Social Sciences (SPSS) Software, 
version 23.0 (IBM). The student’s T test is used to 
compare mean values of quantitative variables. 
Qualitative variables are analysed by chi square 
test. Statistical significance will be considered for p 
values less than 0.05. Values are presented as 
charts, bar diagrams etc. Results are discussed and 
correlated with the analysed literature and 
conclusion is drawn keeping in mind about the 
limitation of the study 

Results 

In our study, a total of 100 cases of Pediatric pa-
tients with pancytopenia were studied. Out 
of100cases, 53 patients were male and 47 were 
female. The mean age of the study population was 
12±5.4. Among it, mean age of males was 12±5.76 
and mean age offemaleswas12±5.Most of the study 
population was between in12-18 years both in 
males and females. It was found that there is no 
significant statistical difference between the mean 
age of males and females. 

Most of the cases (52%) were in the age group of 
12-18 years followed by 26% cases were in the age 
group 5-12 years. Least number of cases 08% was 
in the age group of less than1 year. It was found 
that male are more commonly affected than fe-
males in all age groups except 5-12 years groups. 
There is no significant statistical difference be-
tween the age groups of cases. 

The most common diagnosis among 100 patients of 
pancytopenia was Megaloblastic anaemia (38%), 
followed by aplastic anaemia (30%). The next 
common diagnosis was Erythroid hyperplasia 
(11%), followed by mixed nutritional anaemia 
(07%), & acute leukaemia (5%). The other 3 diag-
nosis were Hypersplenism (2%), Gaucher’s disease 
(2%) and Normal study (5%). 

The mean haemoglobin of the study population was 
5.66±1.98gm/dl.  

Here it shows that out of 100 cases, 51 cases were 
found to have with bone marrow hyper cellularity 
and 10 been mild hypercellular on bone marrow 

aspiration. Among hypercellular, 29 patients were 
males and 22 were male. In 30casesbonemarrow 
aspiration was hypocellular. Among them, 16 cases 
were males and 14 cases were females. And 9 cases 
were nor was mocellular on aspiration. It found that 
gender wise distribution of bone marrow cellularity 
was not statistically significant. 

It was found in bone marrow aspiration that bone 
marrow erythropoiesis was hyperplastic & megalo-
blastic in 38 cases of them 25 patients were male 
and 13 patients were female. The next common 
finding of depressed marrow was seen in 30 cases. 
Of them16 were male and 14 were female. The 
other marrow findings were normoblastic and hy-
perplastic with few micronormoblast with occa-
sional megaloblast in 8 cases each. The rest find-
ings were normoblastic hypolastic, micronormo-
blastic hyperplastic and with gaucher cells in 2 case 
each. 

In bone marrow aspiration, leucopoiesis was found 
to be depressed in 30 patients of them 16 cases 
were males. In 22 cases leucopoiesis was found to 
be normal. Giant metamyelocyte were found in 43 
cases & blasts were found in only 5 cases. It was 
found that there is no significant statistical differ-
ence of gender wise distribution of these variables. 

Bone marrow aspiration showed that, megakaryo-
poiesis was depressed in 35 patients. Of them, 17 
cases were males & 18 cases were female. 
Megakaryopoiesis was normal in 65 patients, out of 
which 37 cases were males, and there was no sig-
nificant statistical difference between males and 
females. 

Out of 38(38%) patients diagnosed as Megalo-
blastic anaemia 25(65.8%) cases were males and 
13(34.2%) cases were females. Aplastic anemia is 
found in 30 cases. Out of 30(30%) patients 
16(53%) cases were males and 14(47%) cases were 
females. Among 2(2%) cases of hypersplenism, 
50% were male and 50%were females. In 7(7%) 
cases of mixed nutrional anemia, 2 (28.5%) were 
male and 5(71.5%) were females. Among 5(5%) 
cases of Acute leukemia 1(20%) was male and 
4(80%) were females. There were 11(11%) cases of 
Erythroid hypeplasia. 6(54.5%) were males and 
5(45.4%) were females. And the rest5 (5%) cases 
were normal study cases. Among them 2(40%) 
were males and 3(60%) were females. It was found 
that there is no significant statistical difference of 
final impression in male and female patients.
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Table 1: Showing Age Wise Distribution of Final Impression Among Cases 
Age 
Gro
up 

Aplastic 
anemia 

Megalo-
blastic 
anemia 

Hyper-
splenism 

Mixed 
Nutrional 
Anemia 

Acute 
Leuke-
miaa 

Erythroidh
yperplasia 

Gau-
cher's 
Disease 

Nor-
mal 
study 

To-
tal 

0.2-1 2 5 0 1 0 O 0 0 8 
1-5 5 4 1 0 2 0 1 2 15 
5-12 9 8 0 2 1 5 0 1 26 
>12 14 21 1 4 2 6 1 2 51 
Total 30 38 2 7 5 11 2 5 100 
 
The most common cause of pancytopenia, i.e Megaloblastic anemia is most common in the age group of 12-18 
yrs while least common is in the group of 1-5year. Similarly Aplastic anemia is common in the age group of 12-
18 years while least common in the age group of 2 months- 1 year. There is no significant statistical difference 
between the age groups of cases. 
 

Table2: Distribution of Chief Complaints According To Final Impression 
 
A.A 

Fever Malaise Abd Distensio N Petechial Rash Bleeding Total 
11 6 4 4 5 30 

M.A 20 8 5 2 3 38 
H.S 1 0 1 0 0 2 
MNA 4 2 1 0 0 7 
AL 0 3 2 0 0 5 
EH 7 3 1 0 0 11 
Gauchers 0 1 1 0 0 2 
Normal 3 0 2 0 0 5 
TOTAL 46 23 17 6 8 100 
 

Table 3: Distribution of Salient Examination Findings among Final Impressions 
Variables Pal-

lor 
Pallor 
+ 
Spleno-
megaly 

Pallor 
+ 
Hepa-
tomegaly 

Pallor 
+ 
Hepatosple-
nomegaly 

Pallor 
+Lymph
adenopa-
thy 

Pallor+Lymph 
Denop-
thy+Hepatospleno
megaly 

To-
tal 

P 
Val
ue 

AA 21 3 1 5 0 0 30  
 
 
 
 
 
 
 
<0.
01 

MA 29 6 2 1 0 0 38 
HS 0 2 0 0 0 0 02 
MNA 5 1 0 0 1 0 07 
AL 0 0 3 0 0 2 05 
EH 5 2 1 3 0 0 11 
Gauchers 0 0 0 2 0 0 02 
Nor Mal 
Stud Y 

3 2 0 0 0 0 05 

Total 63 16 6 10 1 2 100 
 
Among Megaloblastic Anemia 15.7% had spleno-
megaly in addition to pallor. Among Aplastic 
Anemia 16.6% had hepatosplenomegaly in addition 
to pallor. 14.2% cases of Mixed Nutrional Anemia 
had splenomegaly and another 14.2%% had lym-
phadenopathy in addition to Pallor. Here the table 
shows 100% cases had pallor on general physical 
examination. In ion to pallor.60% of acute leuke-
mia had hepatomegaly and 40% had lymphade-
nopathy in addition to hepatosplenogaly and pallor. 
All cases of hypersplenism had splenomegaly and 
all cases of gaucher’s disease had hepatospleno-

megaly in addition to pallor. Here the table shows 
100% cases of aplastic anaemia, 100% cases of 
hypersplenism 100% cases of Erythroid hyperplas-
ia and 28.5% cases of mixed nutritional anaemia 
had normocytic hypochromic RBCs on peripheral 
blood smear. All the patients with megaloblastic 
anaemia and Gaucher’s disease had macrocytic 
hypochromic RBCs. 5 (71.5%) patients of mixed 
nutritional anaemia showed dimorphic RBCs. 
Acute leukaemia patients had occasional blasts in 
peripheral blood smear. It was found that these 
findings were statistically significant. 
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Table 4: Distribution of Bone Marrow Cellularity According To Final Impression 
Variables Hypo Hyper Mild Normo Total P value Hyper Cellular 
AA 30 0 0 0 30  

 
 
 
<.001 

MA 0 32 5 1 38 
HS 0 0 1 1 2 
MNA 0 3 2 2 7 
AL 0 5 0 0 5 
EH 0 10 0 1 11 
Gaucher’s 0 1 1 0 2 
Normal Study 0 0 1 4 5 
Total 30 51 10 9 100 
 
100% patients of Aplastic anaemia patients had 
depressed erythropoiesis, leucopoiesis and 
megakaryopoiesis. There was relative mild increase 
in lymphocytes in the marrow. All cases of Mega-
loblastic anaemia showed hyperplastic and mega-
loblastoid changes in erythropoiesis with normal 
leukopoiesis and megakaryopoiesis. Patients with 
Mixed nutritional deficiency had hyperplastic 
erythropoiesis. Few of the erythroid precursors 
were micronormoblastic in appearance with pres-
ence of occasional megaloblasts. They had normal 
leukopoiesis and megakaryopoiesis. All patients 
with Hypersplenism had hyperplasic and normo-
blastic erythropoiesis, their leukopoiesis and 

megakaryopoiesis being normal. 3 patients of acute 
leukaemia showed more than 80% blasts in the 
bone marrow. Their erythropoiesis and megakaryo-
poiesis were depressed. The patient with Erythroid 
hyprplasia had either normoblastic hyperplastic or 
micronormoblastic hyperplastic erythropoiesis, 
with normal leukopoiesis and megakaryopoiesis. 
Gaucher’s disease showed hyperplastic and mega-
loblastoid changes in erythropoiesis with normal 
leukopoiesis and megakaryopoiesis, with presence 
of Gaucher cells (Glycolipid laden macrophages). 
Therest 5cases had normal erythropoiesis, leuko-
poiesis and megakaryopoiesis It was found that all 
these findings are statistically significant. 

 
Table 5: Distribution of mean Vitamin B12, mean folic acid & mean Iron and mean ferritin level accord-

ing to final impression 
 
 
AA 

Mean Serum 
Iron(ug/dl) 

Mean Serum Ferri-
tin(ng/ml) 

Mean Serum 
Vitb12 (Pg/ml) 

Mean Serum Folic 
acid (ng/ml) 

159±76.5 462±354 355.9±152.3 7.23±4.56 
MA 149±85.2 373±299.1 101.7±63.9 2.91±1.74 
HS 71±12.7 72.5±7.7 293.5±62.9 7.9±0.42 
MNA 18±7.02 9.28±3.14 142.28±43.16 2.86±0.9 
AL 116±57.7 259±108.64 415.4±379.75 5.8±2.02 
EH 89±17.4 493±348.33 197.2±21.42 3.9±1.72 
Gaucher Disease 122±14.1 318±13.43 168.5±139.3 4.15±0.91 
Normal Study 74.6±28.9 236.4±35.35 242.8±111.47 4.06±0.47 
P Value <0.01 <0.01 <0.01 <0.01 
 
Discussion  

There are varying reports on the underlying etiolo-
gy of pancytopenia from various parts of the world. 
In a study in France by Imbert et al. 213 consecu-
tive adult pancytopenic patients were reviewed and 
underlying malignant myeloid disorders were 
found in 42% of their cases and various malignant 
lymphoid disorders in 18%, followed by aplastic 
anemia in 10%. 

In a study from Zimbabwe comprising 134 patients 
with pancytopenia, megaloblastic anemia was the 
most frequent cause, followed by aplastic anemia 
and acute leukemia in their cohort of pancytopenic 
patients. [6] 

Jha et al. [7] from Nepal studied the causes of pan-
cytopenia in 148 patients. The commonest etiology 
of pancytopenia in their study was hypoplastic 

bone marrow seen in 43 cases (29%), followed by 
megaloblastic anemia in 35 cases (23.6%) and he-
matological malignancy in 32 cases (21.6%). In 
children, hypoplastic bone marrow (38.1%) and in 
adults’ megaloblastic anemia (30.2%) was the 
commonest etiology reported by them. 

Studies from India on etiology of pancytopenia are 
limited and have shown variable causes, depending 
on the referral population and nutritional status of 
the study area. Etiological profile of adult pancyto-
penic patients was studied by Varma et al. [8] and 
Kumar et al. [9] Tilak et al [10] and Khunger et al. 
[11] included children along with adults while do-
ing a clinico-hematological analysis of 77 and 200 
pancytopenic patients, respectively;  

In children, Bhatnagar et al., [12] who retrospec-
tively analyzed 109 pediatric patients presenting 

http://www.ijpmonline.org/article.asp?issn=0377-4929%3Byear%3D2011%3Bvolume%3D54%3Bissue%3D1%3Bspage%3D75%3Bepage%3D80%3Baulast%3DNaseem
http://www.ijpmonline.org/article.asp?issn=0377-4929%3Byear%3D2011%3Bvolume%3D54%3Bissue%3D1%3Bspage%3D75%3Bepage%3D80%3Baulast%3DNaseem
http://www.ijpmonline.org/article.asp?issn=0377-4929%3Byear%3D2011%3Bvolume%3D54%3Bissue%3D1%3Bspage%3D75%3Bepage%3D80%3Baulast%3DNaseem
http://www.ijpmonline.org/article.asp?issn=0377-4929%3Byear%3D2011%3Bvolume%3D54%3Bissue%3D1%3Bspage%3D75%3Bepage%3D80%3Baulast%3DNaseem
http://www.ijpmonline.org/article.asp?issn=0377-4929%3Byear%3D2011%3Bvolume%3D54%3Bissue%3D1%3Bspage%3D75%3Bepage%3D80%3Baulast%3DNaseem
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with pancytopenia, found megaloblastic anemia as 
the single most common etiological factor causing 
pancytopenia in 28.4% children, followed by acute 
leukemia and infections in 21% patients each, and 
aplastic anemia in 20% cases. Gupta et al. [13] re-
viewed 105 children aged 1.5-18 years with pan-
cytopenia. In their study, aplastic anemia was the 
most common cause of pancytopenia (43%), fol-
lowed by acute leukemia (25%). Infections were 
the third most common cause of pancytopenia of 
which kala-azar was the most common. Megalo-
blastic anemia was seen in 6.7% children by them. 
Fever and progressive pallor were the most com-
mon presenting complaints in their cohort, being 
present in 81.4%, followed by bleeding manifesta-
tions in 72.9%. 

In present study, the most common underlying eti-
ology is Megaloblastic anemia seen in 38 (38%), 
followed by Aplastic anemia in 30 (30%) pancyto-
penic children. Acute leukemiais seen in 5 (5%) 
children. Other causes were mixed nutrional ane-
mia (07%), Erythroid hyperplasia (11%), and gau-
cher disease (2%). In the present study, most of the 
study population (52%) was in the age group 12 –
18 years with mean age of 12±5.4years. Bahl D et 
al and Khod ke et al in their studies showed the 
commonest age group was in 2nddecade.  In the 
present study out of 100 patients, 54 were male 
patients, making the male female ratio 1.7:1. In 
various studies conducted on pancytopenia, male 
preponderance was noted like male female ratio 
was1.52:1instudybyAmieleena Chhabra et al, 
1.3:1by Khodke et al, and 1.79:1 by Bhatnagar et 
al.  

The most common presenting chief complaint was 
Fever, which was present in 45% of cases. The 
second most common was Malaise (present in 23% 
of cases), followed by abdominal distension 
(17%ofcases). The other chief complaints were 
bleeding (8%), and rashes (7%). Naseem et al, 
Rathod et al in their studies also found Fever as the 
most common symptom. In the study conducted by 
Bhatnagar et al bleeding was the most common 
symptom. 

In the present study 100% of the study population 
presented with pallor, in addition 16% had pallor 
with splenomegaly, 7% had hepatosplenomegaly & 
10% had hepatosplenomegaly in addition to pallor 
and 2% had lymphadenopathy. Naseem et al in 
their studies found Pallor (59%) as the most com-
mon sign followed by hepatomegaly in 51% and 
splenomegaly in 37%. In the present study, the 
mean haemoglobin of the study population 
5.66±1.98gm/dl. The mean total leukocyte count 
was 2921±925/cu.mm. and the mean platelet count 
was 55907±26581/cu.mm. Santra G et al. in their 
study found mean haemoglobin concentration of 
5.90 ± 1.90 g/dl, mean total leukocyte count 
2,633/mm3 and mean platelet count 45.20 ± 38.60 

× 103) /mm3.  

Acute Leukemia 

Acute leukaemia was found in 5% patients in our 
study, compared to 2.0% reported by Khodke et al., 
26.6% reported by Naseemet al. 16 & 25% found 
by Gupta et al. in their studies. 4 cases (80%) were 
of B cell leukemia and 1(20%) case was of T cell 
leukemia. 4 of them were female patients in our 
study.2 of them were in the age group1–5 years & 
the other 2 in the age group of 12 –181 in the age 
group of 5-12years. 3 cases presented with fever 
and rest of the 2 patients presented with abdominal 
distension. 60% of acute leukemia had hepatomeg-
aly and 40% had lymphadenopathy in addition to 
hepatosplenogaly and pallor. PBS showed occa-
sional three or four blast cells along with pancyto-
penia. Bone marrow aspiration revealed hypercellu-
lar bone marrow with predominance of blasts 
(more than 80%). 

Hypersplenism 

In this study only 2 (2%) cases presented with hy-
persplenism. Rathod et al in their study also found 
only 2.5% case of hypersplenism. While the studies 
conducted by Jha et al found 6.25% of hypersplen-
ism cases.50% of patients with hypersplenism pre-
sented with abdominal distension. Male to female 
ratio was 1:1. 50% of the patient presented with 
abdominal distension. All the patients had pallor 
with enlarged palpable spleen at presentation. In 
PBS all the patients of hypersplenism had normo-
cytic normochromic RBCs. Bone marrow aspira-
tion was mildly hypercellular to normocellular with 
normoblastic and hyperplasic erythropoiesis. Leu-
kopoiesis and megakaryopoiesis were within nor-
mal limits. Thus, the commonest causes of pancyt-
openia reported by different studies throughout the 
world have been, megaloblastic anemia aplastic 
anemia and leukemia. Below table summarizes the 
salient findings of various studies on pancytopenia. 

We found that the routine hematological parame-
ters were non-specific and showed a significant 
overlap among the major causes of pancytocytope-
nias. However, the peripheral blood films were 
valuable in pointing toward the cause in patients 
with megaloblastic anemia and leukemia. Bone 
marrow aspirate was found to be sufficient for di-
agnosis in most cases of acute leukemia and Mega-
loblastic anemia. 

Conclusion 

A comprehensive clinical, hematological and bone 
marrow study of patients with pancytopenia usually 
helps in identification of the etiology. It is very 
important to diagnose the cause of pancytopenia 
early in the disease process, so that adequate 
intervention could be done on time for the patient 
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