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 INTRODUCTION 
Pancytopenia is characterized by a decrease in the three blood elements 
(red blood cells, white blood cells and platelets) below the normal. 
Pancytopenia in adults is characterized by a triad of ndings – a) 
hemoglobin less than 13.5 g/dL in males and less than 11.5 g/dL in 
females, b) total leucocyte count less than 4000/mm3, and c) platelet 
count less than 150000/mm3 . It is a relatively less explored, but 
important clinic-hematological entity and not a disease which may occur 
due to a number of pathogenetic mechanisms. It may occur due to 
damage or suppression of pluripotent stem cells or committed progenitor 
cells. Pluripotent cell damage is less common while most cytotoxic drugs 
used in malignancies exert their action on the committed progenitor cells. 
Pancytopenia may be associated with a hypocellular bone marrow, 
hypercellular marrow or bone marrow inltration. Pancytopenia with a 
hypocellular bone marrow may be caused by aplastic anemia, drugs, 
viruses, radiation, toxins, autoimmune disease, malignancies, PNH 
etcetera. In cases of pancytopenia with hypercellular bone marrow, the 
causative factors may be hypersplenism, megaloblastic anemia, 
myelodysplastic syndrome, infections such as HIV and TB etcetera. 
Malignancies, granulomas and brosis are causes of pancytopenia with 
bone marrow inltration. The etiology of pancytopenia differs from one 
geographical area to another. The common causes identied in 
developing countries are megaloblastic anemia, infection, drugs, 
hypersplenism and aplastic anemia. Megaloblastic anemia has been 
reported as the case of pancytopenia at a rate between 38% and 72% in 
local studies in the country, suggesting that it should be promptly 
evaluated for . The severity of the condition and the underlying 
pathogenesis decide the management and prognosis of the patients 
.Usually patients with pancytopenia present symptoms attributable to 
anemia and thrombocytopenia. The most common clinical 
manifestations are fever, fatigue, dizziness, weight loss, anorexia, night 
sweats, pallor, bleeding, splenomegaly, hepatomegaly and 
lymphadenopathy . The present study attempts to add to the limited 
literature available on the clinical and etiological prole of patients 
presenting with pancytopenia.

MATERIAL AND METHODS
The present study was a cross-sectional study conducted among patients 
admitted in the general medical wards at the ZMCH,DAHOD. All 
patients aged more than 13 years, with hemoglobin less than 12 g/dL in 
women and less than 13 g/dL in men, WBC count less than 4000 cells/dL 
and platelet count less than 150000/dL were included in the study. 
Patients with a known hematological condition, those on cancer 
chemotherapy and who had received blood transfusion were excluded 
from the study. After acquiring informed consent from all eligible 
subjects, a detailed relevant history was obtained including the dietary 
history, treatment history, intake of alcohol and drugs and radiation 
exposure. This was followed by a clinical examination of the patients for 
pallor, fever, bleeding tendencies, jaundice, hepatomegaly, 
splenomegaly, sternal tenderness and lymphadenopathy. Basic 
investigations were performed for each subject. The panel consisted of 
Hemoglobin, total leucocyte count, platelet count, reticulocyte count and 

liver function tests. Values such as packed cell volume (PCV), Mean 
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and 
mean corpuscular hemoglobin concentration (MCHC) were calculated 
for every patient. Viral markers (HBsAg, Anti HCV, HIV) were done in 
all patients. Chest radiograph and abdominal ultrasonography were done 
for all patients. Peripheral smear examination and Bone marrow 
examination were done in all patients and wherever required, a trephine 
biopsy was also performed. Vit. B12 levels, serum folate levels, upper 
and lower gastrointestinal endoscopy were done in selected patients. 
Also thyroid prole is done in selected patients. 

RESULTS
Among the study population, 35 (53.85%) participants were male 
remaining 30 (46.15%) participants were female. Among male 
participants, 6 (17.14%) participants were aged below 21 years, 10 
(28.57%) participants were aged between 21 to 30 years, 9 (25.61%) 
participants were aged between 31 to 40 years, 5 (14.28%) participants 
were aged between 41 to 50 years and above 50 years age group for each. 
Among female participants, 2 (6.67%) participants were aged below 21 
years, 5 (16.67) participants were aged between 21 to 30 years, 7 
(23.33%) participants were aged between 31 to 40 years, 9 (30%) 
participants were aged between 41 to 50 years and 7 (23.33%) 
participants were aged above 50 years age. Among the male participants, 
majority of 31.42% participants had megaloblastic anemia, followed by 
Aplastic anemia, hypersplen1sm and myelodysplastic syndrome was 
28.57%, 17.14% and 8.57% respectively. Among the female 
participants, majority of 46.67% participants had megaloblastic anemia, 
followed by Hypersplenism and Acute leukemia was 20% and 13.33% 
respectively. Among the people with fever, majority of 35% participants 
had aplastic anemia, followed by, megaloblastic anemia and acute 
leukemia was 35% and 15% respectively. Among the people with pallor, 
majority of 39.06% participants had megaloblastic anemia, followed by 
Aplastic anemia, hypersplenism and myelodysplastic syndrome 25%, 
12.5% and 9.38% respect ively.Among the people with 
Anisopokilocytosis, majority of 79.31% participants had megaloblastic 
anemia and 13.79% participants had aplastic anemia. Among the people 
with Erythroblasts all of them 100% had megaloblastic anemia. Among 
the people with hyper segmented neutrophils, all of them 100% 
participants had megaloblastic anemia. Among the people with 
Immature WBC, all of them 100% participants had acute leukemia. 
Among the people with Lymphocytosis was 100% participants had 
megaloblastic anemia. Among the people with Reticulocytosis, majority 
of 60% participants had megaloblastic anemia and 40% participants had 
hypersplenism. Among the people with macrocytes, majority of 93.75% 
participants had megaloblastic anemia and 6.25% participants had 
Aplastic anemia. 

DISCUSSION
A total of 65 subjects were included in the study. The proportion of 
males (53.85%) was slightly higher than the proportion of females 
(46.15%). This is similar to the study by Makheja, et al. were 58% of 
those with pancytopenia were males and 42% were females. The 
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highest incidence of pancytopenia was found among those 21 to 30 
years old and 31 to 40 years old with regards to men. While among 
women, pancytopenia was most common among 41 to 50 years 
followed by 21 to 30 years and above 50 years of age.The most 
common diagnosis made as to the etiology of pancytopenia was 
megaloblastic anemia among both genders (31.42% among males and 
46.67% among females). The combined prevalence was 38.4%. This is 
similar to the study by Doshi, et al. where the most common cause of 
pancytopenia was megaloblastic anemia found among 45% of the 
study population. Gayathri and Rao, et al.  report a much higher 
prevalence of megaloblastic anemia (74.04%). Makheja, et al. report 
that 41.9% of pancytopenia cases were due to megaloblastic anemia. 
Similarly, Khodke, et al.  Tilak and Jain, et al.  also report 
megaloblastic anemia to be the most common cause of pancytopenia. 
This increased prevalence of megaloblastic anemia is more commonly 
reported among developing countries due to the increased incidence of 
malnutrition and vitamin deciencies. Hence in countries such as 
India, megaloblastic anemia is one of the reversible etiologies of 
pancytopenia. In our study, the higher prevalence of megaloblastic 
anemia among females also is indicative of the fact that females are at 
an increased risk of micronutrient deciencies . Aplastic anemia was 
the second most common etiology (28.57% among males and 20% 
among females). The combined prevalence was 24.6%. In the study by 
Doshi, et al. aplastic anemia was less common (3%). Other causes were 
hypersplenism, myelodysplastic syndrome and acute leukemia. When 
peripheral smear examination was performed among the patients, 
anisopoikilocytosis, hypersegmented neutrophils, erythroblasts, 
macrocytes and reticulocytes were the most common ndings among 
those with megaloblastic anemia. This is similar to the study by Doshi, 
et al.  where macrocytes and hypersegmented neutrophils were the 
common peripheral smear ndings in pancytopenia. They also report 
that the presence of megaloblasts indicate the early stages of 
megaloblastosis. Those with aplastic anemia had anisopoikilocytosis, 
macrocytes and microcytic, hypochromic RBCs. 

CONCLUSION 
The pathological and etiological prole of pancytopenia is variable 
among different countries. Conditions such as aplastic anemia, 
myelobrosis and myelodysplastic syndrome are more common 
among the developed nations. In contrast, among developing countries 
such as India, reversible causes such as megaloblastic anemia are more 
common, especially among females. A complete history taking, 
assessing the clinical features such as fever, pallor along with 
performing a complete hemogram including a peripheral smear is 
essential for the diagnosis of pancytopenia. The rare causes such as 
Myelodysplastic syndrome, connective tissue disorders, HIV infection 
and aplastic anemia also have to be kept in mind after excluding the 
most common causes . 
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