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Abstract
Objective: The causes of pancytopenia vary in different populations depending on age, 
gender, nutrition, geographic location, standard of living, and exposure to certain infections 
and drugs. As the severity of pancytopenia and its underlying etiology determine the 
management and prognosis, identifying the correct etiology in a given case is crucial 
and helps in implementing timely and appropriate treatment. The objectives of this 
study were to study the clinical profile and hematological parameters of pancytopenic 
adults and to identify different etiologies of pancytopenia. This observational study was 
conducted in the Medicine department of a tertiary care teaching hospital. Materials and 
Methods: The study was conducted on 100 adult patients aged 18–65  years presenting 
with pancytopenia. All the participants were subjected to detailed clinical examination and 
relevant investigations including bone marrow  (BM) examination. Categorical variables 
were presented in number and percentage  (%). Qualitative variables were correlated using 
the Chi‑square test. A  P  <0.05 was considered statistically significant. Results: A  female 
preponderance was observed, and the majority of patients were aged between 18 and 
40 years. The most common clinical features were generalized weakness, fever, and pallor. 
Seventy‑four percent of patients were vegetarians; 58% had vitamin B12 deficiency, 25% 
had folic acid deficiency and 19% had a deficiency of both. The most common cause of 
pancytopenia was megaloblastic anemia (MA) (37%), followed by dimorphic anemia (DA) 
(26%), aplastic anemia  (AA)  (20%), and hematological malignancies  (11%). Conclusion: 
MA, DA, and AA are the most prevalent etiologies of pancytopenia. BM examination is 
of utmost importance in the definitive diagnosis of pancytopenia and is useful in initiating 
timely treatment as a significant number of causes of pancytopenia are potentially curable.

Keywords: Aplastic anemia, Bone marrow examination, Dimorphic anemia, 
Megaloblastic anemia, Pancytopenia

The mechanism of the development of pancytopenia varies 
from a decrease in the hematopoietic cell production as in 
AA, sequestration of normal cells in the hypertrophied and 
overactive reticuloendothelial system as in hypersplenism, 
ineffective hematopoiesis in MA, or replacement by abnormal 
or malignant tissue in the BM [1,2].

The majority of causes of pancytopenia are curable with 
early diagnosis and treatment. However, in some cases, where 
cure is not possible, early diagnosis and implementation of 
supportive treatment will improve quality of life by reducing 

Introduction

P ancytopenia refers to a reduction in all the three formed 
elements of blood, i.e., red blood cells  (RBCs), white 

blood cells  (WBCs), and platelets leading to the simultaneous 
presence of anemia, leukopenia, and thrombocytopenia. 
Thus, it is not a disease entity by itself, but rather a triad of 
findings [1]. It is a striking feature of several disorders ranging 
from simple drug‑induced bone marrow  (BM) hypoplasia and 
megaloblastic anemia  (MA) to fatal aplastic anemia  (AA) 
and leukemias. It should be suspected clinically when a 
patient presents with pallor, prolonged fever, and a tendency 
to bleed. The etiology of pancytopenia varies in different 
populations depending on the differences in age composition, 
gender, nutritional status, geographical location, the standard 
of living, exposure to certain drugs/toxins, and infections. 
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morbidity and mortality [3]. As the severity of pancytopenia and 
its underlying etiology determine its treatment and prognosis, 
identifying the correct etiology in a given case is crucial and 
helps in implementing timely and appropriate treatment.

This study was undertaken to study the clinical profile 
and hematological parameters of pancytopenic adults and to 
identify different etiologies of pancytopenia.

Materials and Methods
This observational study, carried out in the department 

of Medicine of a tertiary care teaching hospital, enrolled 
100  patients having pancytopenia attending the inpatient 
or outpatient departments, by non-probability consecutive 
sampling.

Inclusion criteria
Patients of either gender belonging to the age group of 

18–65  years presenting with pancytopenia (i.e., hemoglobin 
<10 g/dL, total leukocyte count <4000/cc, and platelet count 
<1,50,000/cc) were included in the study.

Exclusion criteria
Patients who had received multiple blood/blood component 

transfusions within the previous 2  weeks, patients receiving 
erythropoietin and/or colony‑stimulating factors, and patients 
who were too sick to undergo the proposed diagnostic workup 
were excluded from the study.

Data collection procedure
The study conformed to the Helsinki Declaration. Ethical 

approval for this study was provided by the Institutional Ethics 
Committee vide letter No. GGS/IEC/18/86 dated 20/02/2018. 
All the participants were explained about the purpose of the 
study and were ensured strict confidentiality. Written, informed 
consent was taken from each of them. Relevant medical history 
was elicited including symptoms such as fever, lethargy, 
breathlessness, bone pains, night sweats, malaise, and weight 
loss. History of any previous treatment, intake of or exposure to 
potentially toxic chemicals, agents or drugs, radiation exposure, 
smoking status, alcohol intake, and other addictions, was also 
recorded. A  detailed physical examination of every patient 
was done for pallor, jaundice, petechiae/purpura/ecchymoses, 
hepato‑splenomegaly, lymphadenopathy, sternal tenderness, 
dermatological manifestations, and gum hypertrophy. Evidence 
of hypersplenism and primary malignancy was searched for, 
wherever necessary. Basic hematological investigations, routine 
investigations, ultrasound abdomen, and BM examination were 
performed in each case. Serum vitamin B12  (vit B12), folic 
acid  (FA), and ferritin levels were also measured in each case. 
Peripheral blood film  (PBF) was examined for the presence 
of anisopoikilocytosis, circulating erythroblasts, hypo or 
hypersegmented neutrophils, abnormally increased or decreased 
granulation in neutrophils, immature WBCs, and lymphocytosis.

BM aspiration and trephine biopsy were carried out by 
standard methods. Stains such as Leishman stain and May 
Grunwald Giemsa stain were used. Myeloperoxidase special 
stain, Sudan Black B, Periodic Acid–Schiff and Perl’s stain 
on aspirate smears, and Reticulin stain on biopsy were used, 
wherever indicated.

Data analysis
The data collected were entered into MS Excel 

spreadsheets and analysis was carried out using the Statistical 
Package for the Social Sciences (SPSS) for Windows, 
Version 21.0 (IBM SPSS, Chicago, IL). Categorical variables 
were presented in number and percentage  (%). Qualitative 
variables were correlated using the Chi‑square test. At 95% 
confidence interval, P  <0.05 was considered statistically 
significant.

Results
Table  1 shows the age distribution of male and female 

participants of the study. The study included 44  males and 
56  females. The maximum number of participants belonged 
to the age group of 21–30  years  (n  =  28, 28%), followed 
by 31–40  years  (n  =  18, 18%), ≤20  years  (n  =  17, 17%), 
and  >60  years  (n  =  16, 16%). The remaining participants 
were aged between 41 and 60  years. The most common 
presenting symptom of the study patients was a generalized 
weakness (seen in 68  patients), followed by fever (in 43), 
breathlessness  (in 27), and easy fatigability  (in 18). Other 
less common symptoms were abdominal pain  (in 14), 
bleeding manifestation  (in 9), loss of appetite  (in 5), 
yellowish discoloration of eyes  (in 5), rashes  (in 3), and 
swelling of feet  (in 3). On examination, all study patients 
were found to have pallor. Other signs observed were icterus 
(seen in 13  patients), pedal edema  (in 7), alopecia  (in 3), 
mouth ulcers  (in 1), petechiae  (in 1), ecchymoses  (in 1), 
purpuric patches  (in 1), gum hypertrophy  (in 1), and bleeding 
gums  (in 1). On interviewing for dietary habits, the majority 
of participants were vegetarians (n = 74, 74%) while the 
remaining 26  (26%) participants took a mixed diet. Seven 
patients were alcoholics, two consumed tobacco, another two 
were opium addicts and only one patient was a chronic smoker.

Table  2 summarizes the PBF findings of the study 
patients. The most common PBF finding was microcytic 
hypochromia with macrocytes, i.e., dimorphic picture  (58%) 
followed by macrocytosis with hyper‑segmented 
neutrophils, i.e., megaloblastic picture  (18%) and microcytic 
hypochromia (15%). Atypical cells were observed in only two 
percent of patients.

In this study, 58  (58%) patients were found to have a 
deficiency of vit B12. FA deficiency was observed in 25 (25%) 
patients and 19  (19%) patients had a deficiency of both vit 

Table 1: Age distribution of the study subjects
Age distribution 
in years

Gender Total, n (%) P
Female 

(n=56), n (%)
Male (n=44), 

n (%)
≤20 12 (70.59) 5 (29.41) 17 (100.00) 0.17*
21-30 19 (67.86) 9 (32.14) 28 (100.00)
31-40 10 (55.56) 8 (44.44) 18 (100.00)
41-50 3 (30.00) 7 (70.00) 10 (100.00)
51-60 4 (36.36) 7 (63.64) 11 (100.00)
>60 8 (50.00) 8 (50.00) 16 (100.00)
Total 56 (56.00) 44 (44.00) 100 (100.00)
*Chi-square test
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B12 and FA. Low serum ferritin levels were observed in 
seven (7%) patients. Three (3%) patients had low serum levels 
of all three, i.e., vit B12, FA, and ferritin.

Ultrasound abdomen was done for all the participants and 
was found to be normal in the majority of participants (n = 57, 
57%). Abnormal findings included splenomegaly, seen 
in 20  patients  (20%), hepato‑splenomegaly in 16  (16%), 
hepatomegaly in 5 (5%), hepato‑splenomegaly with abdominal 
lymphadenopathy  (1%), and splenomegaly with portal 
hypertension (1%) in one patient each.

On BM examination, the most common finding was MA, 
seen in 37  (37%) patients. Other frequent findings were 
dimorphic anemia  (DA), observed in 26  patients  (26%) and 
AA in 20  patients  (20%). The less common findings were 
acute leukemia, plasma cell malignancy, myelodysplastic 
syndrome  (MDS), lymphoproliferative disorder, chronic 
lymphoid leukemia  (CLL), hematolymphoid malignancy, 
primary myelofibrosis, and metastases  [Table  3]. Table  4 
shows the distribution of various hematologic malignancies in 
the study patients.

Table  5 shows the association between PBF and BM 
examination findings in the study subjects. A  statistically 
significant association was seen between PBF and BM 
examination findings  (P <0.05). Almost 92.31% of the patients 
with DA on BM examination also had a dimorphic picture 
on PBF  (microcytic hypochromic with macrocytes). On the 
contrary, the dimorphic picture on PBF was seen in 50% of 
patients of AA, 43.24% of patients of MA, and 36.36% patients 
with malignancies. Approximately 43.24% of patients with 
MA on BM also had a megaloblastic picture  (macrocytic with 
hypersegmented neutrophils) on PBF, while only 7.69% of 
patients of DA had a megaloblastic picture on PBF and none of 
the remaining pancytopenic patients had this picture. Atypical 
cells on PBF were seen in 18.18% of patients with malignancies 
and in none of the remaining pancytopenic patients.

All patients with low serum ferritin  (n  =  7) had DA on 
BM examination. Serum FA deficiency was observed in 10 
out of 26  (38.46%) patients of DA, 13 out of 37  (35.14%) 
patients of MA, one out of 20  (5%) patients of AA, in none 
of the patients having hematologic malignancies and in one 
out of six  (16.67%) patients having other findings on BM 
examination. Vit B12 deficiency was found in the majority 
(33 out of 37, 89.19%) of patients with MA. It was also 
observed in 20 out of 26 (76.92%) patients of DA, four out of 
20  (20%) patients of AA, and in only one out of 11  (9.09%) 
patients having hematologic malignancies. A  combined 
deficiency of vit B12 and FA was observed in eight  (30.77%) 
patients of DA and 11  (29.73%) patients of MA. None 
of the patients having AA, hematologic malignancies, or 
other BM findings had combined deficiency of vit B12 
and FA. Deficiency of vit B12 or FA or both was observed 
in 36  (97.30%) of 37  patients with MA in comparison to 
29  (46.03%) of the remaining 63 pancytopenic patients. The 
deficiency of vit B12 or FA had a positive correlation with the 
diagnosis of MA on BM examination [rpb = 0.519, Table 6] in 
comparison to other etiologies of pancytopenia.

Combined deficiency of vit B12 and ferritin was observed 
in four patients of DA (15.38%) and combined deficiency of all 
three, i.e., vit B12, FA, and ferritin were seen in three (11.54%) 
patients of DA. Deficiency of serum ferritin with vit B12 or 
FA deficiency was observed in 7 out of 26  patients  (26.92%) 
of DA. Among the remaining 74 pancytopenic patients having 
BM diagnoses other than DA, none had combined deficiency 
of ferritin and vit B12 or FA. Thus, deficiency of ferritin and 
vit B12 or FA correlated positively [rpb = 0.463, Table 7] with 
the diagnosis of DA on BM examination as compared to other 
etiologies of pancytopenia.

Among patients with AA on BM exam (n = 20), two were 
found to have acquired immunodeficiency syndrome  (AIDS) 
and were on antiretroviral therapy  (ART). It was observed 
that one patient was a known cause of thyrotoxicosis on 
carbimazole while another patient gave a history of indigenous 

Table 2: Peripheral blood film findings in the study subjects
PBF Frequency (%)
Macrocytic with hypersegmented 18 (18.00)

neutrophils (megaloblastic picture)
Microcytic hypochromic 15 (15.00)
Microcytic hypochromic with atypical cells 2 (2.00)
Microcytic hypochromic with macrocytes 58 (58.00)

(dimorphic picture)
Normocytic normochromic 7 (7.00)
Total 100 (100.00)
PBF: Peripheral blood film

Table 3: Bone marrow examination findings in the study subjects
BM examination findings Frequency (%)
Megaloblastic anemia 37 (37.00)
Dimorphic anemia 26 (26.00)
Aplastic anemia 20 (20.00)
Acute leukemia 3 (3.00)
Plasma cell malignancy 3 (3.00)
Lymphoproliferative disorder 2 (2.00)
Lymphoid cells predominance 2 (2.00)
Myelodysplastic features 2 (2.00)
Chronic lymphoid leukemia 1 (1.00)
Hematolymphoid malignancy 1 (1.00)
Metastatic deposit possibly adenocarcinoma 1 (1.00)
Primary myelofibrosis 1 (1.00)
Micro normoblastic maturation 1 (1.00)
Total 100 (100.00)
BM: Bone marrow

Table 4: Distribution of different hematological malignancies in 
the study subjects
Hematological malignancies Number of cases
Acute leukemia 3
Plasma cell malignancy 3
Lymphoproliferative disorder 2
Chronic lymphoid leukemia 1
Hematolymphoid malignancy 1
Metastatic deposit possibly adenocarcinoma 1
Total 11
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medicine intake. These could be the possible etiologies or 
contributory factors to the causation of AA in these patients. 
Among patients who were diagnosed to have DA  (n  =  26), 
seven were chronic alcoholics, two had chronic hepatitis 
C while one had celiac disease; these could be the possible 
causes or contributing factors leading to DA in these patients. 
Out of 37  patients with MA, two were on antiepileptics 
(one each on phenytoin and valproate) and one was on 
antipsychotics  (risperidone); which might have contributed to 
MA in these patients. Eight patients had diabetes mellitus and 
had variable etiologies of pancytopenia; four had AA, and the 
remaining four had MA, acute leukemia, lymphoproliferative 
disorder, and myelofibrosis.

Discussion
The male‑to‑female ratio in the present study was 0.79:1, 

similar to the ratio in the study by Kulkarni et  al.  [4]. In 
contrast, many other studies on pancytopenia have shown 
male predominance [5‑9].

The age of the patients ranged from 18 to 65 years, the most 
common age group being 21–30 years. Das Makheja et al. and 
Rehmani et al. also reported 21–30 years as the most common 
age group for the presentation of pancytopenia [8,10]. In other 

studies, 12–30 and 21–40  years age groups were the most 
common age groups for presentation of pancytopenia  [11,12]. 
On the contrary, Dasgupta et  al. and Tariq et  al. reported 
41–50  years as the most common age group for cases with 
pancytopenia enrolled in their studies [3,13].

The most common presenting symptom of pancytopenia 
was a generalized weakness which is in concordance with 
other similar studies  [6,9]. The next most common symptom 
was fever. The same was observed by Mansuri and Thekdi and 
Vaidya in their respective studies [6,9], while in the studies by 
Khodke et  al. and Shafiq et  al., fever was the most common 
presenting complaint [11,14].

Another common symptom of pancytopenic patients 
was breathlessness which is observed in previous studies 
too [6,14]. Other presenting symptoms in this study were easy 
fatigability, abdominal pain, bleeding manifestations, loss of 
appetite, yellowish discoloration of eyes, rashes, swelling of 
feet, and swelling in the abdomen.

Pallor was universally seen in all the patients. Icterus 
was present in 13% of patients. Similar observations were 
made in other studies also  [6,13]. Other signs were pedal 
edema, alopecia, petechiae, ecchymoses, purpuric patches, 
gum hypertrophy, and bleeding gums. Splenomegaly was 
present in 20% of patients; similar to the observation in 
other studies  [8,9,12,13]. Hepatomegaly alone was found 
in 5% of patients only; a similar finding was reported in the 
previous studies done by Tariq et  al., Devi et  al., Rehmani 
et  al. and Vaidya  [8,9,12,13]. However, few other studies 
have reported a higher incidence of hepatomegaly  [6,11,15]. 
Hepatosplenomegaly was seen in 16% of pancytopenic 
patients. Mansuri and Thekdi and Devi et  al. also reported 
similar incidences of hepatosplenomegaly in their enrolled 
participants [6,12].

In this study, the majority (74%) of cases were vegetarians. 
Premkumar et  al. also reported similar results  [16]; however, 
most of the previous studies have not considered dietary 
habits. Of all patients, 58% were found to have vit B12 
deficiency, and 25% of patients were FA deficient  (Normal 
serum levels of vit B12 were taken as 180–971 pg/ml and 
those of FA were taken as  >6 ng/ml). Combined vit B12 and 
FA deficiency were found in 19% of patients. Another study 
also reported that vit B12 deficiency was more common than 
FA deficiency and combined B12 and FA deficiency was 
present in 12.3% of patients  [8]. Premkumar et  al. found vit 

Table 5: Association of peripheral blood film with bone marrow examination findings
PBF BM examination Total, n 

(%)
P

AA (n=20), 
n (%)

DA (n=26), 
n (%)

Malignancies 
(n=11), n (%)

MA (n=37), 
n (%)

Others 
(n=6), n (%)

Macrocytic with hyper segmented neutrophils (megaloblastic picture) 0 2 (7.69) 0 16 (43.24) 0 18 (18.00) <0.0001*
Microcytic hypochromic 8 (40.00) 0 4 (36.36) 1 (2.70) 2 (33.33) 15 (15.00)
Microcytic hypochromic with atypical cells 0 0 2 (18.18) 0 0 2 (2.00)
Microcytic hypochromic with macrocytes (dimorphic picture) 10 (50.00) 24 (92.31) 4 (36.36) 16 (43.24) 4 (66.67) 58 (58.00)
Normocytic normochromic 2 (10.00) 0 1 (09.09) 4 (10.81) 0 7 (07.00)
Total 20 (100.00) 26 (100.00) 11 (100.00) 37 (100.00) 6 (100.00) 100 (100)
*Chi-square test. AA: Aplastic anemia, MA: Megaloblastic anemia, DA: Dimorphic anemia, PBF: Peripheral blood film

Table 6: Association of deficiency of vitamin B12 or folic acid 
with bone marrow examination
Deficiency 
of vitamin 
B12 or FA

BM examination Total, n (%) P
MA, n (%) Other diagnoses, 

n (%)
Yes 36 (97.30) 29 (46.03) 65 (65.00) <0.05*
No 1 (2.70) 34 (53.97) 35 (35.00)
Total 37 (100.00) 63 (100.00) 100 (100.00)
*Chi-square test. Point-biserial correlation coefficient (rpb)=0.519. 
FA: Folic acid, MA: Megaloblastic anemia, BM: Bone marrow

Table 7: Association of deficiency of ferritin and vitamin B12 or 
folic acid with bone marrow examination
Deficiency of 
ferritin and 
vitamin B12 or FA

BM examination Total, n (%) P
DA, n (%) Other diagnoses, 

n (%)
Yes 7 (26.92) 0 7 (07.00) <0.05*
No 19 (73.08) 74 (100.00) 93 (93.00)
Total 26 (100.00) 74 (100.00) 100 (100.00)
*Chi-square test. Point-biserial correlation coefficient (rpb)=0.463. FA: 
Folic acid, DA: Dimorphic anemia, BM: Bone marrow
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B12 deficiency in 81% of their study patients, FA deficiency 
in 7%, and combined vit B12 and FA deficiency was found in 
only 3.5% of patients [16]. The majority of the studies did not 
get both serum vit B12 and FA levels. Serum ferritin levels 
were also measured in all the patients and low levels were 
found in 7% of patients. In another study, low serum ferritin 
levels were seen in 17.14% of patients [16].

In the present study, MA emerged as the most common 
cause of pancytopenia accounting for 37% of all cases, as also 
observed in recent similar studies [5,6,7,9,17]. The prevalence 
of MA in various other studies done on pancytopenia varies 
from 13.2% to 74%  [4,8,10‑15,18‑22]. The diagnosis of 
MA in the present study was established by characteristic 
BM findings. Out of 37  patients of MA, two were on 
antiepileptics  (one each on phenytoin and valproate) and 
another one was on antipsychotic  (risperidone). Hence, these 
drugs might have contributed to the occurrence of MA in 
these patients.

Vit B12 deficiency was found among the majority (89.19%) 
of patients with MA, while FA deficiency was found in 35.14% 
of patients of MA. Combined vit B12 and FA deficiency 
were found in 29.73% of MA patients. The deficiency of vit 
B12 or FA correlated well with the diagnosis of MA on BM 
examination in comparison to other etiologies of pancytopenia. 
A  similar study done by Aziz et  al. reported that 77.77% of 
MA patients had vit B12 deficiency and 22.33% were deficient 
in FA  [23]. In another study, vit B12 deficiency was found in 
91% of MA patients and FA deficiency was found in 5% of 
MA patients [16].

The high prevalence of MA correlates with a high 
prevalence of nutritional, i.e., vit B12 and FA deficiencies [11]. 
These nutrients have a critical role in the synthesis of 
DNA. As a result, patients develop disordered RBC, WBC 
and platelet proliferation, which subsequently leads to 
pancytopenia and altered immune function  [24]. MA is found 
to be an important cause of pancytopenia in various Indian 
studies because of the high prevalence of nutritional anemia 
in the Indian subcontinent  [25]. A  possible explanation for 
these nutritional deficiencies in our country could be the 
various chronic inflammatory disorders of the gut like chronic 
diarrheas, malabsorption, chronic alcoholism, Helicobacter 
pylori infection, poor nutrition, long‑term use of certain drugs 
that interfere with vit B12 and FA metabolism, and absorption 
including antiepileptics, antipsychotics, methotrexate, 
anticancer drugs, etc.

The second‑most common cause of pancytopenia in this 
study was DA (26%). Kulkarni et al. and Khan et al. reported 
prevalence of DA at 36% and 21%, respectively [4,7].

About 26.92% of patients of DA had a deficiency of ferritin 
and vit B12 or FA, while none of the remaining patients had 
a combined deficiency of ferritin and vit B12 or FA. Thus, 
deficiency of ferritin and vit B12 or FA correlated positively 
with the diagnosis of DA on BM examination as compared 
to other etiologies of pancytopenia. Of the 26  cases of DA, 
seven gave a history of alcoholism, two had chronic hepatitis 
C and one patient had celiac disease. Hence, the causes of DA 

were thought to be nutritional deficiencies of iron, FA and vit 
B12, chronic alcoholism, and chronic hepatitis C. Alcohol is 
known to cause suppression of hematopoiesis, especially in 
severe alcoholism, and also lead to nutritional deficiencies of 
FA and other vitamins that play a role in the hematopoietic 
cell development [26].

The next most common cause of pancytopenia was 
AA, which accounted for 20% of all patients. This 
was comparable to the prevalence of AA in other 
similar studies  (18%–21%)  [12,15,20,27]. However, 
a higher incidence of AA was found in various other 
studies  [5,9,21‑23,27,28]. AA is characterized by failure of 
hemopoiesis manifested by pancytopenia and hypocellular 
BM. Most cases are acquired and immune‑mediated but 
there are also inherited forms. Environmental triggers 
include drugs, viruses, and toxins but most cases are 
idiopathic  [29]. In some cases, radiation, medical drugs, 
chemicals, and, viruses induce depletion of hematopoietic 
stem cells by direct toxicity; while immune diseases induce 
complex immune reactions leading to BM failure  [30]. Out 
of 20 AA patients in this study, two had HIV/AIDS and 
were on ART. In other similar studies, HIV/AIDS was found 
to be a cause of pancytopenia  [3,5,11,12,31]. Spivak et  al. 
evaluated BM in AIDS patients and found a high incidence 
of myelofibrosis, pancytopenia, and alterations in marrow 
cellularity  [32]. Hematological abnormalities are among 
the most common complications of HIV infection. These 
involve all the lineages of blood cells. The mechanisms 
include both quantitative and qualitative marrow defects. 
Immune cytopenias can occur directly due to HIV infection, 
whereas the effects of opportunistic infections, lymphomas, 
malignancy, and ART also play an important role [33].

Furthermore, in this study, one case gave a history of 
hyperthyroidism on carbimazole therapy and another case 
reported chronic indigenous medicine intake. On BM 
examination of both these cases, an AA picture was seen. Jain 
and Naniwadekar also reported 2  cases of thyrotoxicosis who 
were on carbimazole and presented with pancytopenia [31].

In this study, hematological malignancies accounted for 11% 
of cases of pancytopenia and included acute leukemia  (3%), 
plasma cell malignancy  (3%), lymphoproliferative 
disorder  (2%), CLL  (1%), hematolymphoid malignancy  (1%), 
and metastatic deposit in the BM  (1%). Vaidya [9] also 
reported a similar prevalence of hematological malignancies, 
however, Jha et  al. observed a higher percentage of 
hematological malignancies in their study [21]. The prevalence 
of acute leukemia contributing to pancytopenia in this study 
was comparable to previous similar studies  [6,11,15,18,20]. 
A higher percentage of acute leukemia leading to pancytopenia 
was encountered in other studies  [7,8,10,17,34] while few 
studies did not report any case of acute leukemia presenting 
with pancytopenia [4,22].

Plasma cell malignancy was found in 3% of pancytopenic 
patients; this observation was comparable to findings of 
similar studies done previously  [3,9,11,13,17,20]. On the 
contrary, some studies reported a lower prevalence of plasma 
cell malignancy as a cause of pancytopenia [5,8,15,31].
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Two cases of lymphoproliferative disorder  (2%) were 
detected in this study as a cause of pancytopenia which was 
similar to the prevalence found in other studies  [3,5,13,21]. 
Shafiq et al. reported a higher percentage of lymphoproliferative 
disorder (12%) as a cause of pancytopenia [14]. MDS was the 
underlying etiology of pancytopenia in 2% of cases. Similar 
prevalence was reported in several studies  [4,8,11,17,18], 
while a higher prevalence of MDS leading to pancytopenia 
was noted in few other studies  [5,13,14]. Other rare causes 
of pancytopenia in this study were primary myelofibrosis and 
metastatic disease.

Conclusions
Pancytopenia has multiple etiologies. MA, DA, and 

AA constitute the most common causes of pancytopenia 
among adults. Detailed clinical and hematological evaluation 
is essential for determining the underlying etiology of 
pancytopenia. PBF is a reasonable initial investigation for 
pancytopenia and can provide valuable clues to underlying 
etiology. BM examination is the gold standard investigation 
for a comprehensive evaluation of pancytopenia and 
guides further management of these cases. Vit B12 and FA 
deficiencies are quite common in adult pancytopenic patients 
and can be easily treated if diagnosed in time.

Strength of the study
Data regarding pancytopenia in the adult population are 

limited from the study region which prompted this study. 
This study highlighted the various clinical‑hematologic 
parameters and etiologies of pancytopenia in adults. This 
study emphasized that identification of the underlying 
etiology of pancytopenia is critical for timely and appropriate 
treatment, as a significant number of cases of pancytopenia 
are potentially curable.

Limitations of the study
This was a single‑center study with a small sample size.
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