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Abstract
 The study was done to determine the frequency of etiological spectrum of pancytopenia on the basis of morphologic  bone marrow examination as seen in Mulago hospital Uganda. The study design was observational cross sectional study. It was done in the department of Haematology, Mulago Hospital and Makerere University College of Health Sciences (MakCHS) from June 2008 – January 2009. All patients on haematology ward and haematology clinic with pancytopenia from 12 years and above were consecutively recruited. Blood samples were taken from patients after informed consent. The patients below 18 years were consented thorough their parents/guardians. The blood samples were analysed for haemoglobin, total and differential leucocyte counts, platelet count and reticulocyte count. Besides, a peripheral blood smear and bone marrow aspiration/biopsy were also performed. Fifty patients were studied during this period and the most common cause of pancytopenia was megaloblastic anaemia (54%) followed by hyperspleenism (16%), aplastic anaemia(14%). The others included in order of importance were aplastic anaemia, normoblastic erythroid hyperplasia, myelodysplasia. acute leukaemia and multiple myeloma. Severe pancytopenia was mainly due to aplastic anaemia. In conclusion, megaloblastic anemia,  hyperspleenism and aplastic anaemia were the most common causes of pancytopenia and aplastic anaemia was the most common cause of severe  pancytopenia.
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Introduction  
Pancytopenia is defined as the decrease in number of the three formed elements of the blood leading to anaemia, neutropenia and thrombocytopenia (1). It  has been found that pancytopenia can result from either a failure of production of haematopoietic progenitor cells or peripheral destruction of cellular elements (2). The causes have been shown to differ in developing countries from developed countries and can be genetic or  acquired (3).  In developing countries, pancytopenia is linked to megaloblastic anaemia and infections such as enteric fever, malaria, kalazar,  and bacterial infections (4).
Patients with pancytopenia usually present with complaints described to anaemia, thrombocytopenia and leucopenia in the late stage (5). Various factors encompassing geographic distribution and genetic disturbances may cause variation in the incidence of the disorder causing pancytopenia (6). The management and prognosis of pancytopenia depends on the underlying etiopathology and bone marrow examination and is extremely helpful in its evaluation (7). Besides, the finding of correct etiopathology in a given case is very important. Therefore, the purpose of this study was to find out the underlying etiopathology of pancytopenia based on bone marrow examination.
Methods and materials
This study was carried out in the  Department of Haematology Mulago Hospital/Makerere University College of Health sciences (MUCHS) from June 2008 – Jan  2009. A total of 50 cases were examined. All patients on Haematology ward and Haematology clinic with pancytopenia from 12 years and above were recruited into the study. Patients already diagnosed with aplastic anaemia, leukemia or on cytotoxic therapy  and those not willing to have to have a bone marrow examination were excluded. 
Eligible patients were consecutively recruited and blood samples were taken after informed consent. The patients below 18 years were consented thorough their parents/guardians. First, the blood samples were analysed for haematological parameters namely:  haemoglobin, total and differential leucocyte counts, platelet count and reticulocyte count. The patients then had a peripheral blood smear and bone marrow aspiration/biopsy done. In order to uphold the quality of the results, sample analysis was done in duplicate by two senior haematologists. The criteria for diagnosis of pancytopenia were hemoglobin (Hb) < 10g/dl, total leucocytes count (TLC) < 4.0 x 10 9 /L , absolute neutrophil count < 1.5 x10 9/L and platelet count < 100 x 10 9/L . 
Results
Fifty cases with  pancytopenia were examined. Age range was 12-70 years, with a mean age of 31.2 years.  Male to female ratio was 1.3: 1 (29/21).  The percentage age distribution of pancytopenia cases were as shown in Table 1.
The commonest cause of pancytopenia was megaloblastic anaemia,,followed by  hyperspleenism and aplastic anaemia. The other causes included  normoblastic erythroid hyperplasia, myelodysplasia ( HIV related), acute leukaemia and multiple myeloma. Details were as shown in Table 2.
Hypersegmented neutrophils were seen in 40 % of cases  and  circulating nucleated red blood cells were noted in 8% of the cases.. A dimorphic picture was seen in 20% of the cases. Reticulocytosis was seen in 4% of the cases.

Megaloblastic anaemia showed megaloblasts with sieved nuclear chromatin, asynchronous nuclear maturation  and, bluish cytoplasm with cytopalsmic blebs. Giant metamyelocytes and band forms were predominant as shown in  Figure 1. In aplastic anemia, the bone marrow showed hypo cellularity with suppression of erythropoiesis, myelopoiesis and megakaryopoiesis. The details are as shown in  Figure 2. Normoblastic hyperplasia showed   islands of erythroblasts with a normoblastic maturation. The details are as shown in  Figure 3. In multiple myeloma, the bone marow findings included increased plasma cells with binucleate and unicleate forms as shown in Figure 4.

Table 1.   Percentage age distribution of pancytopenia cases 

	Age
	Number of cases
	Percentage

	12-20
	10
	20

	21-30
	12
	22

	31-40
	8
	16

	41-50
	8
	16

	51-60
	7
	14

	61-70
	5
	10


Table . 2   Percentage of patients with a certain cause of pancytopenia as revealed by bone marrow examination
	Underlying pathology
	Number of cases
	Percentage

	Megaloblastic anaemia
	27
	54

	Hyperspleenism
	  8
	16

	Aplastic anaemia
	  7
	14

	Normoblastic erythroid hyperplasia
	  4
	8

	Myelodysplasia ( HIV related)
	  2
	4

	Acute leukaemia
	  1
	2

	Multiple myeloma
	  1
	2
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Figure 1:  Bone marrow showing dyserythropoiesis in Megaloblastic anemia (Giemsa, x 1000) 



Figure  2. Bone marrow showing hypocellular area with increased fat space in aplastic anemia (H&E, x400)
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Figure 3.  Bone marrow showing normoblastic erythroid hyperplasia (Giemsa x 1000)
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Figure 4:    Bone marrow showing binucleate and uninucleate plasma cells in MM (Giemsa, x 1000). 

Discussion
Bone marrow examination for the evaluation of pancytopenia is frequently requested by clinicians. Thus identification of the correct cause will help in implementing appropriate therapy for better prognosis. In the present study  pancytopenia  patients were evaluated to determine the causes of pancytopenia. Notably, megaloblastic anaemia emerged as the most common cause of pancytopenia (54%) while acute leukemia and multiple myelome were the least (1%) (see Table 1). In other studies, the incidence of pancytopenia varied from 0.8% to 60 % (3, 8, 9,10).  These notable increase in incidence of megaloblatic anaemia in other countries correlates with high prevalence of nutritional anaemia in our country (11). 
Comparative analysis of first and second most common cause of pancytopenia as seen in different studies  from different countries are  shown in Table 3. 
Table 3: A comparison of the first and second most common causes of pancytopenia in different studies. 

	Country and study done
	Year
	No.of cases
	Commonest cause of pancytopenia
	Second most common cause

	Mohammed et al India(7)
	2010
	70
	Erythroid hyperplasia
	Normocellular marrow

	Jha et al  India (11 ) 


	2008
	
	Hypoplastic anaemia
	Megaloblatsic anaemia

	Shazia et al  (12) Pakistan 
	2008
	250
	Hypoplastic anaemia
	Megaloblatsic anaemia

	Bhatnagar et al (4)  India
	2005 
	109
	Megaloblastic anaemia
	Acute leukaemia

	Habib et al (1)  India
	2003
	
	
	

	Kishor et al (13) India 
	2001
	50
	Megaloblastic anaemia
	Aplastic anaemia

	Tilak et al (8 ) India
	1999
	77
	Megaloblastic anaemia
	Aplastic anaemia

	Savage et al (14) Zimbabwe 
	1999
	134
	Megaloblastic anaemia
	Aplastic anaemia

	Present study, Uganda
	2009
	50  
	Megaloblastic anaemia
	 Hyperspleenism


The second commonest cause of pancytopenia in our study was hyperspleenism. This has also been seen in some studies  as the third commonest (12)  though in others this was not a  common finding (8,13,14,15).
While incidence of aplastic anaemia varied from 10% to 52% among pancytopenic patients in several studies (13,14) our study   found pancytopenia as the third commonest cause (14% ). In other studies, done on paediatric patients  aplastic anemia was found to be the commonest cause (4). Hematological malignancies found in this study included multiple myeloma and acute leukaemia, these constittuted 2% each respectively. This is also reflected in other studies where acute leukaemias were a rare cause of pancytopenia (6, 8). Notably, other studies found acute leukaemia  as the second and  commonest cause of pancytopenia (4,13,14). 
This study showed that bone marrow examination (bone marrow aspiration and biopsy) are of  value in cases of pancytopenia. It was shown that bone marrow examination was able to establish the causes on pancytopenia in all the patients examined to be megaloblatic anaemia , hyperspleenism and aplastic anaemia the major causes. 
However, uncommon and rare causes like acute leukaemia, multiple myeloma and HIV infection should be kept in mind while planning investigations  for the complete work up of pancytopenic patients. Proper diagnostic work up is  essential before use of hematinics and blood transfusion in all patients presenting with  pancytopenia.
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