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ABSTRACT 
Objective: The objective of the study is to evaluate the etiology of pancytopenia in indoor and outdoor 
patients at LGH/PGMI Lahore. 
Study Design: A cross-sectional prospective observational study. 
Setting: Bone marrow clinic at LGH and PGMI Lahore. 
Duration: Jan 2008 – Dec 2011. A 4-year study conducted from Jan 2008 – Dec 2011.404 patients with 
pancytopenia were observed.  
Methodology:  Complete blood counts, bone marrow aspiration and trephine biopsy were performed 
according to standard methods. Patients on cancer chemotherapy and radiotherapy were excluded.  
Results: Diseases leading to pancytopenia in the study in descending order of frequency were double 
deficiency anemia(iron deficiency anemia and megaloblastic anemia) 88 (25.6%), megaloblastic anemia 74 
(21.5%), leukemia/lymphoma 66 (19.2%) and aplastic anemia 52 (15.1%). The less common causes 
include hypersplenism, 24 (7.0%), immune thrombocytopenic purpura 20 (5.8%), 
myclodysplastic/mycloproliferative disorders 10 (2.9%), storage disorders 6 (1.7%) and metastatic tumors 
4 (1.2%). 
Conclusion: Double deficiency anemia (iron deficiency anemia and megaloblastic anemia), megaloblastic 
anemia, leukemia/lymphoma and aplastic anemia were the common causes of aplastic anemia.  
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INTRODUCTION 
Pancytopenia is the simultaneous presence of 
anemia, leucopenia and thrombocytopenia1. It may 
result from a spectrum of disorders which affect 
the bone marrow primarily or secondarily2. Patients 
usually present with complaints attributable to 
anemia, thrombocytopenia and less commonly 
leucopenia which in later stages can become life 
threatening. Certain factors are responsible for the 
variation in the incidence of disorders causing 
pancytopenia. Geographical distribution, genetic 
disturbances,3,4,5 nutritional factors and infection6,7 

are the most important among them. Underlying 
pathology determines the management and 
prognosis of patients8. 
 Pancytopenia is a common problem with an 
extensive differential diagnosis. Still there is a 
relatively less description of the disorder in the 
texts books of internal medicine and 
hematology9,10. Pancytopenia can be due to a 
decrease in the bone marrow of haempoietic cell 
production by infections, toxins and malignant cell 
infiltration. The marrow can be normo-cellular or 

hyper-cellular without any abnormal cells e.g. 
ineffective hematopoiesis, dysplasia, maturation 
arrest of all cell lines and peripheral sequestration 
of blood cells11. Patients who present with 
pancytopenia have to be investigated clinically for 
possibility of bone marrow failure syndrome or 
acute malignancy especially if it is associated with 
hepatosplenomegaly or lymphadenopathy. Bone 
marrow aspiration and trephine biopsy are the 
most frequent investigative procedures to find out 
the cause12,13. They are invasive but relatively safe 
procedures which can be carried out easily even in 
the presence of severe thrombocytopenia with little 
or risk of bleeding.  
 The most common causes of performing bone 
marrow examination are the presence of 
unexplained cytopenias and malignant conditions 
like leukemias. The less common causes are 
staging of a lymphoma or presence of storage 
disorders. A trephine biopsy should always be 
performed if there is hypoplasia or aplasia. Bone 
marrow examination provides diagnostically 
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important information in a wide variety of disorders 
in children14,15.  

 

MATERIALS AND METHODS 
The present study was carried out in the pathology 
department of Post Graduate Medical Institute/ 
Lahore General Hospital over a period of 4 years 
from January 2008 to December 2011. A total of 
404 patients were included in the study. All indoor 
patients with pancytopenia and few outdoor 
patients from LGH or INMOL Hospital were 
included in the study. Patients on cancer 
chemotherapy or radiotherapy were excluded.  
 Detailed relevant history, clinical examination 
and hematological parameters at presentation 
were obtained. Detailed relevant history included 
occupation, drug intake or treatment history, 
chemical exposure or a recent history of virus 
infection. Clinical examination included signs of 
pallor, jaundice, hepatomegaly, splenomegaly and 
lymphadenopathy.  
 The hematological parameters were 
hemoglobin level, red cell indices, total and 
differential leucocyte count and peripheral blood 
smear examination or blood samples. Bone 
marrow examination included bone marrow 
aspiration and trephine biopsy. Blood counts were 
done on automated hematology analyzer. Platelet 
counts obtained from counter were confirmed by 
peripheral blood smear examination. Bone marrow 
aspiration and trephine biopsy were carried out in 

all patients of pancytopenia except children under 
one year age group in whom aspiration from tibia 
was done. 
 The bone marrow procedure and further 
staining were carried out by standard method. All 
the peripheral blood smears, bone marrow 
aspirates and trephine biopsies were obtained with 
May-Grunwald Geimsa and Hematoxylin and 
Eosin stains respectively. Special stains like Sudan 
Black B (on peripheral blood and bone marrow 
aspirates) and Perl’s stain for iron (on bone 
marrow aspirate smears) were done when 
indicated17. Findings of bone marrow aspiration 
and trephine biopsies were interpreted in the light 
of history, clinical examination and peripheral 
blood findings. A standard morphologic criterion 
was used in diagnosis.  
 

RESULTS 
Out of the total 404 patients 232 (57.5%) were 
males and 172 (42.5%) were females. The male to 
female ratio was 1.35:1 (Figure 1).  
 The age range of patients was from 1 month to 
78 years with a mean of 39.1 years. Maximum 
number of cases were observed in the age group 
under 1 year to 15 years i.e. 175 (43.3%) while 
minimum number of cases were observed in the 
age group 76-90 years i.e. 11 patients (2.7%) 
(Table 1 and Figure 2). 
 

 

 
Figure 1: 
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Figure 2: 
 
Table 1: Age-Wise Distribution of Patients 
 

 Age groups (years) No. of cases Percentage 

1 1m – 15 140 40.7 

2 16 – 30 78 22.7 

3 31 – 45 54 15.7 

4 46 – 60 42 12.2 

5 61 – 75 26 7.5 

6 76 – 90 04 1.2 

 Total  344 100 

 

 
 
Figure 3: 
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Table 2: Clinical Features Of Patients With Pancytopenia 
 

 Clinical features No. of patients Percentage 

1 Pallor 235 68 

2 Fever 170 49 

3 Organomegaly 144 42 

4 Bleeding 67 19 

5 Petechiae 40 12 

6 Lymphadenopathy 38 11 

7 Dyspnea 26 8 

8 Jaundice 25 7 

9 History of weight loss 18 5 

10 Delayed milestones 03 0.9 

 

 
Figure 4: 
 
Table 3: Etiology of Pancytopenia 
 

 Disease No. of cases Percentage 

1 Double deficiency anemia (Megaloblastic & 
iron deficiency anemia) 

88 25.6 

2 Megaloblastic anemia 74 21.5 

3 Leukemia / Lymphoma 66 19.2 

4 Aplastic anemia 52 15.1 

5 Hypersplenism 24 7.0 

6 Immune Thrombocytopenic Purpura 20 5.8 

7 Myelodysplastic and Myeloprolifelative 
Disorders 

10 2.9 

8 Storage Disorders 06 1.7 

9 Metastatic Bone Tumours 04 1.2 

 Total 344 100 
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 Constitutional signs and symptoms of patients 
in the study are in order of pallor (235: 68%), fever 
170 (49%), organomegaly 144 (42%), bleeding 67 
(19%), petechiae 40 (12%), lymphadenopathy 38 
(11%), dyspnea 26 (8%), jaundice 25 (7%), weight 
loss 4 (5%) and delayed milestones 3 (0.9%) 
(Table 2 and Figure 3).  
 During this 4 year study period, a total of 404 
patients were referred for bone marrow 
examination including aspiration and trephine 
biopsy owing to the presence of pancytopenia in 
the peripheral blood.  
 Out of these 404 patients with pancytopenia, 
bone marrow examination revealed a 
normocellular bone marrow in 60 patients. In 
remaining 344 patients, the etiological break-up of 
the cases revealed as follows. Double deficiency 
anemia (88 cases:25.6%) was the most common 
cause of pancytopenia followed by megaloblastic 
anemia (74 cases: 21.5%) as the second common 
cause and leukemia/lymphoma (66cases : 19.2%) 
as the third common cause of pancytopenia. 
Aplastic anemia (52cases: 15.1%) was the fourth 
common cause and the less common causes 
include hypersplenism(24cases:7.0%), immune 
thrombocytopenic purpura (20:5.8%) 
myclodysplastic/mydoproliferative disorders (10 
cases: 2.9%), storage disorders (6 cases: 1.7%) 
and metastatic tumors (4 cases: 1.2%) (Table 3 
and Figure 4).  
 

DISCUSSION 
Pancytopenia is not an uncommon hematological 
finding in our clinical practice. It should be 
expected on clinical grounds if a patient presents 
with unexplained anemia, prolonged fever and a 
tendency to bleed. Till date there are a limited 
number of studies on the frequency of various 
causes of pancytopenia. 
 In the present study, the most common 
diagnosis in patients presenting with pancytopenia 
was double deficiency anemia (iron deficiency 
anemia and megaloblastic anemia). This increased 
frequency of double deficiency anemia correlates 
with the high prevalence of nutritional anemia in 
our country. Megaloblastic anemia was the second 
most common diagnosis. Usually the patients of 
nutritional deficiency anemias respond very well to 
the appropriate therapy and improve soon. 
Leukemia/lymphoma, aplastic anemia and 
hypersplenism were the other common causes of 
pancytopenia. The studies by Ishtiaq O et al16, 
Savage et al9, Iqbal et al18 and Qazi et al19 show 

megaloblastic anemia as the most common cause 
of pancytopenia. However, in the present study, 
double deficiency anemia is the most common 
cause and megaloblastic anemia constitutes the 
second common cause.  
 There are varying reports on underlying 
etiology of pancytopenia from various parts of the 
world. In France, a study by Imbert et al20 (1989) 
revealed myeloid leukemia the most frequent 
cause, followed in order by lymphoma and aplastic 
anemia. In a study from Zimbabwe by Savage et 
al, megaloblastic anemia followed by aplastic 
anemia and acute leukemia were the most 
common causes. Jha et al21 from Nepal concluded 
aplastic anemia (29%) followed by megloblastic 
anemia (23%) and hematological malignancies 
(21%).  
 A study in India by Verma et al and Kumar et 
al22 show aplastic anemia as the most frequent 
cause of pancytopenia.  
 Therefore, the most frequent causes of 
pancytopenia reported by different studies 
throughout the world are aplastic anemia, 
megaloblastic anemia and leukemia.  
 

CONCLUSION 
The study evaluated the etiology and clinic-
hematological profile of patients of pancytopenia at 
Post Graduate Medical Institute/Lahore General 
Hospital.  
 Double deficiency anemia (iron deficiency and 
megaloblastic anemia), megaloblastic anemia, 
leukemia/lymphoma and aplastic anemia were the 
most frequent causes of pancytopenia.  
 Physical examination and peripheral blood 
counts provide valuable information in the work up 
of patients with pancytopenia and help in the 
diagnosis. They aid in panning investigations from 
bone marrow samples such as 
immunophenotyping and cytogenetic studies. In 
addition, an early diagnosis of the underlying 
disease will have an impact on the mortality and 
morbidity in vulnerable patients, especially in 
children19.  
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