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The Clinopathological Profile of Pediatric Patients with 
Pancytopenia In Vadodara

Introduction
Routine medical practice shows pancytopenia as frequent 
clinico-haematological entity. Pancytopenia is a situation 
where there is a decrease in red blood cells (RBCs), 
white blood cells (WBCs) and platelets and suspected 
on medical grounds where unexplained pallor for long 
time. Leukopenia is an unusual cause of early exhibition 
if remain undiagnosed then usually turned out to be 
fatal [1]. Anemia leads to dyspnea, fatigue, and cardiac 
symptoms. Thrombocytopenia often resulted in contusion, 
bleeding from mucosa and neutropenia which in turn 
lead to infection [2]. Pancytopenia is not considered as a 
disease entity but triangle of results which commonly 
occurring from anticancer chemotherapy, HIV infection, 
bone marrow infiltration or failure. Careful checkup 
of blood is significant and required when reason for 
the pancytopenia does not seem to be solved from the 
medical history. On clinical examination, the patients of 
pancytopenia can appear with various symptoms like 
pallor, fever, serious illness various infections, and death. 
Bone marrow aspiration and trephine biopsy is desirable 
to reach the conclusion, if peripheral blood examinations 
are not capable to disclose the reason for pancytopenia [3, 4]. 
Identification of suitable cause for pancytopenia is vital as 
the original pathology regulates the future outcome of the 

patient in form of treatment as well as prognosis point of 
view. In the current study, we had tried to evaluate etiology 
of pancytopenia and medical grounds in pediatric patients 
of pancytopenia at tertiary care hospital of Vadodara. 
Our data would be helpful in planning the diagnostic and 
therapeutic approach in paediatric patients presenting with 
pancytopenia.

Materials and Methods
Present study was retrospective in nature and was carried 
out at Dhiraj General Hospital, Sumandeep Vidyapeeth, 
Vadodara from January, 2014 to December, 2015 after 
obtaining Ethical approval from Institutional Ethical 
Committee. Pediatric patients of age group ranging from 6 
months to 14 years who were admitted with pancytopenia 
were included in current study. Detailed history of all 
pediatric patients was taken and physical examination of 
each patient was carried out in the OPD (outdoor patient 
department) in the hospital followed by collection of 2 ml 
of EDTA (ethylene diamine tetraacetic acid) anticoagulated 
blood. The collected blood was processed through 
automated hematology analyzer; and various hematological 
parameters were obtained, which included hemoglobin, 
red blood cell count, total leukocyte count, differential 
leukocyte count, platelet count, mean corpuscular volume 
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(MCV), mean corpuscular hemoglobin (MCH), mean 
corpuscular hemoglobin concentration (MCHC), packed 
cell volume (PCV). 

We had selected case of pancytopenia on the bases of 
clinical features and laboratory evidence, which included 
peripheral blood counts for hemoglobin, leukocytes and 
platelets. Pancytopenia was considered when presence of 
all 3 of the following: hemoglobin was less than 9 g%, total 
leukocyte count (TLC), less than 4,000 / μL; platelet count 
less than 100,000/ μL [5]. Erythrocyte sedimentation rate 
(ESR) was estimated in all cases by Westergren’s method. 
Peripheral smear was stained by Leishman stain for all the 
cases and examined in detail. Other investigations in the 
form of reticulocyte counts, bone marrow examination 
were carried out to confirm the diagnosis and to analyse for 
the purpose of current study.

Results
Out of total 8909 patients hospitalized in Department 
of Pediatrics, Dhiraj General Hospital, Sumandeep 
Vidyapeeth, Vadodara; only 200 pediatric patients showed 
pancytopenia. Out of study population of 200 pediatric 
patients with pancytopenia, total 128 (64%) were males 
and rest 72 (36%) were females. In our study male 
paediatric patients were more as compared to females 
and Male to female ratio was found to be 1.78:1 as per 
Table – 1. Current study showed age range of patients was 
from 1 month to 14 years. Total 95 (47.5%) patients were 
in the age group of 1 month to 6 years which was utmost 

common, followed by 63 (31.5%) patients in the 6 to 10 
years age group while 42 (21%) patients were more than 
11 years of age as per Table – 1. 

Table – 2 shows causative pattern of 200 pediatric 
patients. Megaloblastic anemia was found to be the most 
common reason of pancytopenia present in about 58 (29%) 
pediatric patients in this research, followed by leukemia in 
43 (21.5%) pediatric patients while Aplastic anemia was 
found in 30 (15.0%) pediatric patients. Other reasons like 
iron deficiency anemia was found in 15 (7.5%) pediatric 
patients, idiopathic thrombocytopenic purpura (ITP) was 
found in 25 (12.5%) pediatric patients, anemia of chronic 
disorder was present in 4 (2%) pediatric patients, Visceral 
leishmaniasis was found in 4 (2%) pediatric patients, and 
malaria was present in 8 (4.0%) pediatric patients as per 
Table - 2. As the present study was carried out at tertiary 
care hospital, Aplastic anemia is the third most common 
cause as these patient usually referred from peripheral 
centres to our hospital. No familial disease was observed 
in association with pancytopenia. 

Presenting complaints and physical findings are as per 
Table - 3. Pallor was the most common symptoms present 
in 170 (85.0%) patients and fever in 123 (61.5%) patients 
which was frequently continued for weeks, other symptoms 
were contusions, hematuria, malena, bleeding form nose, 
petechial hemorrhages, and joint pains as per Table – 3. 
. The manifestations of bleeding amongst megaloblastic 
anemia group, leukemia and aplastic anemia groups were 
quite higher than in the other causes.

Table – 1: Distribution of pediatric patients as per Age and Gender (n=200).
Age Male (n = 128) Female (n = 72) Total (n = 200) 

1 month – 6 years 64 31 95(47.5%)
7 years - 10 years 38 25 63(31.5%)
11 years - 14 years 26 16 42(21%)

Total 128 72 200

Table – 2: Etiological pattern of Pancytopenia at presentation in pediatric patients (n=200).
Etiology of Pancytopenia No. of cases (n = 200) Percentage 

Megaloblastic anemia 58 29
Leukemia 43 21.5

Aplastic anemia 30 15
ITP (Idiopathic Thrombocytopenic purpura) 25 12.5

Iron deficiency anemia 15 7.5
Malaria 08 4

Hemolytic anemia 07 3.5
Hypersplenism 06 3

Visceral leishmaniasis 04 2
Anemia of chronic disorder 04 2
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Table – 3: Clinical features of pancytopenia at presentation in pediatric patients (n=200).
Clinical Feature No. of cases Percentage 

Pallor 170 85
Fever 123 61.5

Contusions 118 59
Joint/ leg pain 59 29.5
Gum bleeding 56 28

Bleeding from nose 50 25
Petechial hemorrhage 50 25

Malena 35 17.5
Hematuria 35 17.5

Vomiting of blood 17 8.5

Discussion
Decrease in all three blood elements – erythrocytes, 
leucocytes and platelets is known as pancytopenia. It is 
not considered as a disease entity truly but a triangle of 
results that may occur from various disease processes. 
It is frequently because decrease in hematopoietic cell 
manufacture in the bone marrow following from infections, 
toxins, malignant cell infiltration, chemotherapies, and 
radiation [6]. The way pancytopenia presents usually 
raised question for option of either a bone marrow failure 
syndrome or acute malignancy chiefly when allied with 
lymphadenopathy or organomegaly. Frequently a protected 
prognosis is given in such situation to the relatives when 
keenly probed by them for the conclusion of the blood 
checks. Several published studies were failed to sightsee the 
original etiology of pancytopenia on the base of complete 
hemogram and bone marrow morphology, we anticipated 
to assess the demographic, nutritional, and age patterns of 
the patients with pancytopenia and cultivate method to the 
finding of this disorder in our patient population.

In current study, male predominance was more compared 
to female in all the age group which in turn showed male 
to female ratio as 1.78:1 which was in alliance with other 
studies [7, 8]. It was found in this study that many disease 
entities other than malignancies, aplastic anemia and 
anemia of chronic disorder present as pancytopenia in 
pediatric patients. Importantly megaloblastic anemia and 
infections have also appeared as familiar reasons of variable 
degrees of cytopenias. Megaloblastic anemia due to B12 
or folic acid deficiency is currently a well-recognised 
and conventional cause of cytopenias [9]. It can either 
present as bicytopenia or pancytopenia. Various studies 
counting all age groups have testified pancytopenia in 
megaloblastic anemia fluctuating from 11–47 per cent [9-12]. 
Megaloblastic anemia was occurred to be common (29%) 

purpose for pancytopenia in the current study. Ineffective 
erythropoiesis, leukopoiesis and thrombopoiesis resulting 
due to enhanced programmed cell demise in absence 
of vitamin B12 or folic acid and decreased existence of 
precursors in peripheral blood are utmost frequently 
involved in causing pancytopenia in megaloblastic anemia 
[13, 14].

Bleeding exhibitions in megaloblastic anemia was found 
in about 42.5% of patients in current study in contrast 
to 20% by Khair, et al. [15] and 3% by Chandra, et al. [9]. 
Malignancies like acute lymphoblastic leukemia (ALL) 
and aplastic anemia are auxiliary common and hazardous 
reasons for pancytopenia. In our study, aplastic anemia 
was found in 15% of patients while malignancies were 
found in 21.5% of pediatric patients in contrast to 20% 
and 21% as per Bhatnagar, et al. [16]. It is imperative to 
check megaloblastic anemia picture or dimorphic anaemia 
picture on bone marrow investigation. This rule out aplastic 
anemia and leukemic transformation and are more yield 
full than Vitamin B12 and folate level.

Malaria was causative for pancytopenia in 8(4%) cases. 
There were 4 cases of Plasmodium falciparum and 4 
cases of Plasmodium vivax. Malaria causes anemia 
and thrombocytopenia due to straight incursion by 
parasite, immune hemolysis, disseminated intravascular 
coagulation hypersplenism and hemophagocytosis [11–22]. 
The leucopenia is infrequent.

Total 4 patients of pancytopenia showed reason of 
pancytopenia as Kala azar. Distended spleen resulting in 
hypersplenism was leading to pancytopenia in few patients 
[23].Total 85% of the pediatric patients showed pallor as 
the commonest medical finding in current study and was 
in alliance with Memon, et al. [14], Khodke, et al. [24] and 
Rathod GB, et al. [25].
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Conclusion
Pancytopenia is common in pediatric patients and routinely 
encountered. Examination of peripheral blood film and bone 
marrow biopsy were vital approach to reach the diagnosis. 
In current study, out of various reasons, megaloblastic 
anemia was established to be the routine reason for 
pancytopenia. Pediatric patients may show severe bleeding 
from various orifice and organomegaly with pancytopenia 
simulating conditions like acute leukemias and aplastic 
anemia should not be forgotten. Severe pancytopenia has 
noteworthy relativity with clinical outcome and can be 
used for indicator of prognosis.
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