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Abstract:  
Background: Pancytopenia represents a significant hematological challenge characterized by simultaneous re-
duction in all three major blood cell lines - erythrocytes, leukocytes, and platelets. This study aimed to analyze 
the clinico-hematological profile of pancytopenia patients in central Rajasthan. 
Methods: This cross-sectional observational study included 100 patients with pancytopenia attending the Medi-
cal OPD and Indoor Department of JLN Medical College, Ajmer from January 2023 to December 2023. De-
tailed clinical history, physical examination, and relevant investigations including complete blood count, periph-
eral blood smear, and bone marrow examination were performed. 
Results: Male predominance was observed (59%) with mean age of 41.19±9.28 years. The most common pre-
senting symptom was fatigability (83%) followed by weight loss (55%) and fever (49%). Pallor was the most 
common physical finding (73%). Megaloblastic anemia was the leading cause (41%) followed by aplastic ane-
mia (23%) and hepatitis B (16%). Bone marrow examination revealed hypocellular marrow with fat cells in 
71.8% of examined cases. Majority had hemoglobin between 5-8 g/dl (39%), TLC >3000/mm3 (64%), and 
platelet count <50,000/mm3 (57%). 
Conclusion: Megaloblastic anemia emerged as the predominant cause of pancytopenia in this region, followed 
by aplastic anemia. Early detection of underlying conditions through comprehensive clinical and hematological 
evaluation helps in improving patient outcomes. 
Keywords: Pancytopenia, Megaloblastic anemia, Aplastic anemia, Bone marrow examination, Clinico-
hematological profile. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
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 

Pancytopenia is a diagnostically challenging entity 
encountered commonly in routine clinical practice, 
characterized by simultaneous presence of anemia, 
leucopenia and thrombocytopenia. It is not a dis-
ease entity by itself but an expression of an under-
lying disorder that can either be hematopoietic or 
non-hematopoietic [1]. It exists when hemoglobin 
level is less than 9g/dL, total leukocyte count less 
than 4x109/L, and platelet count less than 
140x109/L [2]. 

The underlying mechanisms include decreased 
hematopoietic cell production, marrow replace-
ment, and suppression of marrow growth, ineffec-
tive hematopoiesis, and antibody-mediated destruc-
tion of cells [3]. Common causes include aplastic 

anemia, hypersplenism, myelodysplastic syndrome, 
nutritional deficiencies, leukemias, and infections 
[5]. The clinical presentation depends on the severi-
ty of cytopenia in each cell line, with patients typi-
cally presenting with symptoms related to anemia 
(fatigue, dyspnea), increased susceptibility to infec-
tions due to neutropenia, and bleeding tendencies 
from thrombocytopenia [6,7]. The incidence 
worldwide varies from 2 to 5 cases/ million popula-
tion per year, with approximately twice the inci-
dence in Asian countries compared to industrialized 
nations [8]. Studies show variation in etiology not 
only between different countries but also between 
regions within the same country [9]. Proper diag-
nostic evaluation requires detailed clinical history, 
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physical examination, and hematological assess-
ment including bone marrow examination [10,11]. 

Although bone marrow aspiration is conclusive in 
many cases, trephine biopsy is essential for com-
plete assessment of marrow architecture and pres-
ence of any abnormal infiltrate [13]. The severity 
of pancytopenia and the underlying pathology de-
termine the management and prognosis. This study 
aims to evaluate the clinico-hematological profile 
of pancytopenia patients in central Rajasthan 
through comprehensive clinical studies and hema-
tological parameters. 

Methodology 

This cross-sectional observational study was con-
ducted at the Medical OPD and Indoor Department 
of JLN Medical College, Ajmer, from January 
2023 to December 2023. The study included 100 
patients who fulfilled the criteria for pancytopenia: 
hemoglobin <10gm/dL, white blood cell count 
<4,000/microL, and platelets <100,000/microL. 
Patients on chemotherapy or bone marrow sup-
pressing drugs and those below 18 years were ex-
cluded from the study. 

A comprehensive clinical evaluation was performed 
for each patient, including detailed documentation 
of chief complaints such as fever, spontaneous mu-
cosal bleeding, petechiae, and purpura, and fatiga-
bility, shortness of breath, infections, and weight 
loss. Past medical history was carefully noted, par-
ticularly regarding conditions like diabetes melli-
tus, hypertension, tuberculosis, liver disease, can-
cer, and previous blood transfusions. Family histo-
ry of relevant conditions and personal history in-
cluding dietary habits, addictions, and occupational 
exposures were recorded. Special attention was 
paid to drug history, particularly use of chemother-
apy, immunosuppressants, antibiotics, and an-
tirheumatic medications. 

Physical examination included thorough assessment 
of general parameters (pallor, icterus, cyanosis, 
clubbing, lymphadenopathy, and edema) and system-
atic examination of various organ systems. Particu-
lar attention was paid to eye examination for retinal 

hemorrhage, oral examination for petechiae or gin-
gival hyperplasia, abdominal examination for or-
ganomegaly, and skin examination for rashes or 
pigmentation changes. 

Laboratory investigations were performed using 
standardized methods. Hemoglobin was measured 
by Sodium Lauryl Sulphate method, complete 
blood counts were analyzed using Sysmex 6-part 
full automatic analyzer XN-550. TLC, DLC were 
measured by Fluorescent Flow Cytometry, and 
platelet count by Electric Impedance. Other inves-
tigations included random blood sugar, renal func-
tion tests (blood urea, serum creatinine), liver func-
tion tests (bilirubin, SGOT/SGPT), and peripheral 
blood smear examination using Leishman's stain. 

Bone marrow examination was performed when 
indicated, using Jamshidi needle for aspiration. 
Slides were air-dried, methanol-fixed, stained with 
Hematoxylin & Eosin, and observed under Oil Im-
mersion microscope at 40x and 100x magnifica-
tion. Written informed consent was obtained before 
the procedure. Additional radiological investiga-
tions including USG abdomen and CT/MRI were 
performed as needed based on clinical presentation. 

Data collected was systematically tabulated in an 
excel sheet and analyzed using SPSS version 22.00 
under statistical guidance. This comprehensive 
approach enabled detailed evaluation of the clinico-
hematological profile of pancytopenia patients in 
the study population. 

Results 

The study population comprised 100 patients with 
pancytopenia, showing a clear male predominance 
with 59 males (59%) and 41 females (41%). The 
age distribution revealed maximum cases in the 41-
50 years age group (37%), closely followed by 31-
40 years (36%). The mean age of the study 
population was 41.19 ± 9.28 years, with female 
patients having a slightly higher mean age (41.51 ± 
9.72 years) compared to males (40.97 ± 9.03 
years). This age and gender distribution pattern 
suggests a higher vulnerability of middle-aged 
males to pancytopenia in this region (Table 1). 

 
Table 1: Demographic Distribution 

Parameter Category N (%) 
Gender                        Male 59 (59%) 

Female 41 (41%) 
Age Group (years)     
                  

31-40 36 (36%) 
41-50 37 (37%) 
Others 27 (27%) 

Mean Age (years)     
                  

Male 40.97 
Female 41.51 
Overall 41.19 
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Fatigability emerged as the most prevalent symptom, 
affecting 83% of patients, followed by weight loss 
(55%), fever (49%), and dyspnea (48%).  
 
Less common presentations included abdominal pain 
(31%), mucosal bleeding (23%), and petechiae (16%). 
Physical examination revealed pallor as the 

predominant sign in 73% of cases, while icterus was 
observed in 49% patients. Lymphadenopathy was 
noted in 15% cases, and hepatomegaly and 
splenomegaly were found in 12% and 6% of patients 
respectively. The diversity of clinical presentations 
reflects the varied underlying pathologies causing 
pancytopenia (Table 2). 

  
Table 2: Clinical Features 

Category          Finding      N (%) 
Symptoms Fatigability 83 (83%) 

Weight loss  55 (55%) 
Fever        49 (49%) 
Dyspnea      48 (48%) 
Abd. pain    31 (31%) 
Mucosal bleeding      23 (23%) 
Petechiae    16 (16%) 

Signs Pallor       73 (73%) 
Icterus      49 (49%) 
Lymphadenopathy  15 (15%) 
Hepatomegaly 12 (12%) 
Splenomegaly 6 (6%) 

 
The hemoglobin profile showed that 39% of patients 
had levels between 5-8 g/dl, while 36% had severe 
anemia with hemoglobin below 5 g/dl. Total 
leukocyte count analysis revealed that majority 
(64%) had counts above 3000/mm³, while 34% 

showed counts between 1000-3000/mm³. Platelet 
counts were severely depressed (<50,000/mm³) in 
57% of cases, moderately reduced (50,000-
80,000/mm³) in 24%, and mildly decreased (80,000-
100,000/mm³) in 19% of patients (Table 3). 

  
Table 3: Hematological Parameters 

Parameter         Range N (%) 
Hemoglobin (g/dl)              <5 36 (36%) 

5-8 39 (39%) 
>8 25 (25%) 

TLC (/mm³)             <1000 2 (2%) 
1000-3000 34 (34%) 
>3000 64 (64%) 

Platelets (/mm³) <50,000 57 (57%) 
50-80,000 24 (24%) 
80-100,000 19 (19%) 

 
Megaloblastic anemia emerged as the predominant 
cause, accounting for 41% of cases, followed by 
aplastic anemia (23%) and hepatitis B (16%). Other 
causes included malaria (5%), dengue (4%), 
myelodysplastic syndrome (3%), and less common 
conditions like hepatitis C, disseminated 

tuberculosis, and acute leukemias (2% each). This 
distribution pattern highlights the significant 
contribution of nutritional deficiencies and bone 
marrow failure syndromes to pancytopenia in this 
region (Table 4). 

  
Table 4: Etiological Profile 

Etiology N=100 % 
Megaloblastic anemia 41 41% 
Aplastic anemia 23 23% 
Hepatitis B 16 16% 
Malaria 5 5% 
Dengue 4 4% 
MDS 3 3% 
Hepatitis C 2 2% 
Disseminated TB 2 2% 
ALL 2 2% 
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AML 2 2% 
 
Analysis of peripheral blood smears revealed 
thrombocytopenia as the most common finding 
(72%), followed by microcytic hypochromic 
picture (56%) and anisopoikilocytosis (46%). Other 
significant findings included leucopenia (38%), 

normocytic normochromic picture (25%), and 
macrocytes (23%).  
The presence of hyper segmented neutrophils (19%) 
and immature blasts (6%) provided valuable 
diagnostic clues in specific cases (Table 5). 

  
 

Table 5: Peripheral Smear Findings 
Peripheral Smear Findings N=100 % 
Thrombocytopenia 72 72% 
MCHC 56 56% 
Anisopoikilocytosis 46 46% 
Leucopenia 38 38% 
NCNC 25 25% 
Macrocytes 23 23% 
Hyper segmented neutrophils 19 19% 
Lymphocytosis 12 12% 
Erythroblast 7 7% 
Immature blast 6 6% 
 
Among the 32 patients who underwent bone 
marrow examination, hypocellular marrow was the 
predominant finding (71.8%), characterized by 
increased fat cells.  
Hypercellular marrow was observed in 28.1% of 
examined cases. Specific findings included ring 

sideroblasts and hypo lobulated megakaryocytes 
(9.3% each), and the presence of myeloblasts and 
lymphoblasts (8.6% each). These findings were 
crucial in establishing definitive diagnoses, 
particularly in cases of aplastic anemia and 
hematological malignancies (Table 6). 

  
Table 6: Bone Marrow Findings 

Bone Marrow Findings N=32 % 
Hypocellular 23 71.8% 
Hypercellular 9 28.1% 
Fat cells 23 71.8% 
Ring sideroblasts 3 9.3% 
Myeloblast 2 8.6% 
Hypolobulated megakaryocyte 3 9.3% 
Lymphoblast 2 8.6% 
 
Ultrasonographic examination revealed normal 
findings in the majority (69%) of cases. Significant 
findings included hepatomegaly (14%), 
splenomegaly (8%), and fatty liver changes (7%). 

Ascites and cirrhotic changes were observed in 1% 
of cases each. These findings helped in identifying 
cases where pancytopenia was secondary to hepatic 
disorders or hypersplenism (Table 7). 

 
Table 7: USG Findings 

USG Findings N=100 % 
Ascites 1 1 
Cirrhosis 1 1 
Fatty Liver 7 7 
Hepatomegaly 14 14 
Splenomegaly 8 8 
Normal 69 69 
 
Discussion 

The present study analyzed the clinico-
hematological profile of 100 pancytopenia patients 
in central Rajasthan. Male predominance (59%) 
was observed in our study, which aligns with find-

ings reported by Lakhey A et al [14] who found 
72.2% males in their study. Similar gender distribu-
tion was noted by Reddy et al [15] and Dasgupta et 
al [16], who reported 58% and 62.9% male pre-
dominance respectively. The mean age of our study 
population was 41.19 ± 9.28 years, with maximum 
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cases in the age group 41-50 years, comparable to 
studies by Tilak and Jain [17], Tariq et al [18], and 
Mussarrat et al [19]. Regarding clinical presenta-
tions, fatigability (83%) and pallor (73%) emerged 
as the predominant symptoms and signs respective-
ly. This finding correlates well with observations 
by Lakhey A et al [14], who reported pallor in 
73.9% of cases. Similar clinical patterns were noted 
in studies by Khodke et al [20] and other research-
ers [21]. The high prevalence of these symptoms 
reflects the significant impact of anemia in pancyt-
openic patients. 

Megaloblastic anemia emerged as the leading cause 
of pancytopenia in our study (41%), followed by 
aplastic anemia (23%). This finding is consistent 
with various Indian studies, particularly Khunger et 
al [22] who reported 72% cases of megaloblastic 
anemia, and Tilak and Jain [17] who found it in 
68% of cases. The high prevalence of megalo-
blastic anemia in India has been attributed to nutri-
tional deficiencies, as noted by Khodke et al [20]. 
However, our percentage is lower than these stud-
ies, possibly reflecting improving nutritional status 
in the region. Bone marrow examination revealed 
hypocellular marrow in 71.8% of examined cases, 
similar to findings reported by Kumar et al [23]. 
The high prevalence of hypocellular marrow corre-
lates with the significant proportion of aplastic 
anemia cases (23%) in our study. This is particular-
ly relevant as bone marrow examination remains 
crucial for definitive diagnosis, as emphasized by 
studies from Varma N et al [24]. 

Hematological parameters showed varying degrees 
of cytopenia, with 39% patients having hemoglobin 
between 5-8 g/dl and 57% showing severe throm-
bocytopenia (<50,000/mm³). These findings are 
comparable to observations by Pereira et al [25] 
and Kumar and Raghupathi [26]. The peripheral 
blood smear findings in our study provided valua-
ble diagnostic clues, particularly the presence of 
hypersegmented neutrophils in megaloblastic ane-
mia cases. The high prevalence of hepatitis B 
(16%) as a cause of pancytopenia in our study is 
noteworthy and higher than reported by most Indi-
an studies. This finding suggests the need for rou-
tine viral hepatitis screening in pancytopenic pa-
tients in this region. The relatively low incidence of 
hematological malignancies (4% combined ALL 
and AML) differs from some studies like Naseem 
et al [27], possibly due to our exclusion of pediatric 
age group. 

The presence of splenomegaly in our study (6%) 
was lower compared to findings by Gayathri and 
Rao [8], who reported higher frequencies. This 
difference might be attributed to geographical vari-
ations in the prevalence of underlying conditions 
causing splenomegaly. Similarly, our finding of 
hepatomegaly in 12% of cases aligns with observa-

tions by Tilak and Jain [17], though lower than 
some other Indian studies. 

Regarding lifestyle factors, our study found signifi-
cant association with alcohol consumption (22%) 
and smoking (13%). This correlates with observa-
tions by Keisu and Ost [28], who noted 6% cases of 
alcohol-related disorders associated with pancyto-
penia. Weston and Hall further emphasized that 
chronic alcoholics with liver disease who are fre-
quently folate deficient are at risk of life-
threatening pancytopenia. The reticulocyte count 
analysis showed elevation (>1%) in 42% of cases, 
suggesting active erythropoiesis in these patients. 
This finding is particularly relevant in distinguish-
ing between hypoproliferative and destructive 
causes of pancytopenia, as emphasized by studies 
from Savage et al [29]. Our observation of micro-
cytic hypochromic blood picture in 56% of cases 
suggests concurrent iron deficiency, a finding also 
noted by Khanduri and Sharma [30]. 

In our study, infectious causes including malaria 
(5%), dengue (4%), and disseminated tuberculosis 
(2%) contributed significantly to the etiology. This 
is comparable to findings by Jain and Naniwadekar 
[31], who reported infections accounting for 25.6% 
of pancytopenia cases. However, our percentages 
are lower, possibly reflecting better infectious dis-
ease control in our region. The presence of myelo-
dysplastic syndrome (MDS) in 3% of our cases is 
noteworthy, though lower than reported by some 
studies. This might be due to the relatively younger 
age profile of our study population, as MDS typi-
cally affects older individuals, as noted by Khunger 
et al [22]. 

Bone marrow examination proved crucial in estab-
lishing definitive diagnosis, particularly in cases of 
aplastic anemia and hematological malignancies. 
This aligns with recommendations by Safaei et al 
[13], who emphasized the importance of bone mar-
row studies in pancytopenia evaluation. The high 
prevalence of hypocellular marrow (71.8%) in our 
examined cases correlates well with findings by 
Varma and Dash [24]. 

The lower incidence of acute leukemias in our 
study (4% combined) compared to some studies 
might be partly due to our exclusion criteria of pa-
tients on chemotherapy, as noted by Kumar et al 
[23]. The varying patterns of pancytopenia across 
different studies highlight the importance of re-
gional data in understanding disease patterns and 
planning appropriate diagnostic and therapeutic 
strategies. 

Conclusion 

Pancytopenia is not an uncommon hematological 
condition and is observed often in the clinical prac-
tice. In our study, megaloblastic anemia was the 
major contributor to cause this condition followed 
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by aplastic anemia. Other causes such as tuberculo-
sis, dengue, malaria etc were also present but rare. 
In terms of clinical presentations, the most common 
was pallor, followed by loss of weight, dyspnoea, 
fever and weakness. Other contributors were hepa-
tomegaly and splenomegaly. The early detection of 
the underlying conditions would also help to en-
hance the prognosis of a patient with pancytopenia. 
Thus, a comprehensive, clinical, and hematological 
study of patients with pancytopenia will usually 
help in identifying the underlying cause. Further 
research with a larger sample size is required to 
replicate the findings of this study. 
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