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ABSTRACT 

Objective: To know the frequency of HCV, HBV, and Malaria infections in cytopenic patients coming for Bone 

Marrow Aspiration. 

Study Duration: Observational study 

Place and Duration of Study: This study was conducted in Pathology and Medicine Departments of Bacha Khan 

Medical College Mardan from January 2012 to December 2014. 

Materials and Methods: 100 patients with cytopenia were referred for Bone Marrow Aspiration and were screened 

for HBV, HCV and malaria infections. Complete blood counts were performed on 50 healthy individual as a control 

group. 

Both Thick and Thin Blood smears were examined for Malaria, while Anti HCV and HBs Ag Screening was done by  

kit method (Immunochromatographic Method SD company). Complete blood count was performed by Heamatology 

analyser. ( Sysmex Hematology Analyzer ). 

Results: 4 out of 100 cytopenic patients were Anti HCV positive, who were referred for Bone Marrow Aspiration. 

These patients had a Hemoglobin level 10.5 ± 0.978 G/dl, Platelets counts 120± 24.768×103/uL.  2 out of 100 

Cytopenic patients were HBs Ag Positive. They had anemia and thrombocytopenia, Hb level was 10.4 ± 0.879 g/dl 

and platelets count was 119±24.965×103/uL respectively. while 7 (7%) out of 100 cytopenic patients had malaria 

microscopy. They presented with Hb of 9.5± 0.978 g/dl, platelet count 120± 24.768×103/uL and TLC 3.8 ± 1.365 

×103/uL respectively. Counts in HCV, HBV and malaria are significantly lower than the control groups value < 

0.0024. 

Conclusion: Cytopenia is a significant finding in HCV, HBV and Malaria infections and patients presenting with any 

cytopenia patients referred for Bone marrow Aspiration presenting with cytopenia should be properly screened for 

HCV, HBV, and Malaria as these can be the cause of cytopenia thus unnecessary use of Bone Marrow Aspiration can 

be presented.  
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INTRODUCTION 

According to world  Health organization about  3% of 

the world population has been infected with HCV, there 

are about 170 million patients with HCV infection in 

the world and about 3  to 4 millions are diagnosed 

annually. In Pakistan about 10 Millions patients are 

infected with HCV.1 Patients with hepatitis C virus 

(HCV) infection develop a number of Hematological 

disorder, with bengin and malignant B-Cell- 

porliferations  being the most common HCV infected 

patients  develop peripheral cytopnias, the etiology of 

which in multifactorial and include hypersplenesim and 

autoimmune process, Bone Marrow suppression and 

dysfunction also occur in HCV patients.2 Extra hepatic  

Hematological  manifestations are also commonly 

observed in cases of Hepatitis  B infection, with portal  

Hypertension and splenomegally.  Which can cause 

Thrombocytopenia, leucopenia, and anemia due to 

peripheral destruction of  blood cells. Viral hepatitis B 

and C may be associated with bone marrow suppression 

and can cause pancytopenia.3 Malaria is a major public 

health problem in developing world owing to its high 

rates of morbidity and mortality.4 malaria is an 

important cause of death and illness speacially in 

tropical in developing  countries, the most severe form 

from which death results is plasmodium  falciparea5  

More than  40% of  the  world population reside in  

Malaria  endemic  area  and  it is  predicted  that  300  

to  500  Millions  cases and 1.5 to 2.7 million deaths 
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occur each year.6 Hematological changes are some of 

most common complication in Malaria, these changes 

involve major cell lines such as red blood cells, 

leucocytes and thrombocytes, children infectedwith 

plasmodium falciparum malaria causes important 

changes in heamatological parameters with low platelet 

counts and haemoglobin level.7 plasmodium malaria is 

one of the most common  cause of anemia due to 

haemolysis of infected and non infected red blood 

cells.8   

The aim of these studies is to properly screen the 

patients who present with Anemia, Thrombocytopenia, 

Bicytopenia or pancytopenia for HBV, HCV, and 

Malaria infection to avoid accessory use of Bone 

Marrow procedure and treat their root causes initially. 

MATERIALS AND METHODS 

This study was conducted in the Pathology Department 

of Bacha Khan Medical College Mardan and Medical 

Department of MMC Teaching Hospital from January 

2012 –December 2014. 

All patients who had anemia‚ leucopenia‚ Thrombo-

cytopenis alone or Bicytopenia or pancytopenis were 

included in the study that had been referred from MMC 

Teaching Hospital Mardan for Bone Marrow 

Aspiration. 

Before Bone Marrow Aspiration to perform all these 

patient had been advised peripheral smear Examination, 

Blood complete and screening test for Hepatitis B and 

Hepatitis C virus, Perepheral blood smear properly 

examined to detect Malaria Parasite. Hematological 

investigation for completed blood count were 

performed by Hematology analyzer. Blood sample 5ml 

was collected in EDTA tube containing 1.8ml EDTA. 

Complete blood counts were done by Hematology 

analyzer for determination of HB Level‚ TLC and 

platelets counts. 

Perepheral smears were properly examined under 

microscope for determination of Malaria parasite a gold 

standard method for detection of Malaria Parasite.        

Serological tests were also performed for these patients 

for the detection of Hepatitis B and Hepatitis C Virus. 

All the serological tests for the detection of Hepatitis B 

and hepatitis C were done by ICT Strip Method 

(Immuno Chromatographic Technique )  SD Company. 

Statistical analysis of data done by using T Test. All 

these investigation done properly before Bone marrow 

aspiration to perform for detection of Maleria Parasite, 

Hepatitis B virus, and Hepatitis C virus. 

RESULTS 

There were total of 100 cytopenic patients referred for 

Bone marrow aspiration   including both adults and 

childerns.They were all subjected to prescreening test 

for hepatitis C virus‚ Hepatitis B and Malaria complete 

blood count were performed on total 50 patients as a 

control. During smear examination 7 patients out of 100 

cytopenic patients‚Malaria Parasite were detected, who 

had cytopenia that had been referred from MMC 

Teaching hospital Mardan. These patients had 

anaemia‚thrombocytopenia and leucopenia with Hb 

level 9.5±0.978 g/dl‚platelet count 120±24.768×10³/ul 

and TLC 3.8 . 4 out of 100 cytopenic 

patients, Hepatitis  C Virus were detected  before Bone 

Marrow aspiration to perform, these patients presented 

with cytopenias with Hb level 10.5±0.978 g/dl and 

platelet counts 120±24.768×10³/ul. 2 out of 100 

cytopenic patients‚ Hepatitis  B virus were detected 

who had been advised bone marrow aspiration these 

patients had Hb level 10.4±0.879 g/dl and platelet 

counts 119±24.965×10³/ul. The above  results show that 

before performing  Bone Marrow aspiration 7% of 

Malaria, 4% of HCV and 2% of HBV were detected 

during screening examination of Patients 

Table No.1: Frequency of Maleria, HBV and HCV 

during screening Examination. 

Total patients for Bone 

Marrow aspiration 

100 Percentage  % 

Malaria 7 7 % 

Hep. C Virus 04 04 % 

Hep. B Virus 02 02 % 

Table No.2: Hb Level, TLC and Platlet Counts in 

Malaria HBV, and HCV Patients: 

Disease 

Name 

Hb Level 

g/dl 

TLC Level 

103/ul 

Platelet 

Count103/ul 

Malaria 9.5 ± 

0.978 

g/dl 

3.8±1.365x1

03/ul 

120±24.768x1

03/ul 

Hep. C 

Virus 

10.5 ± 

0.978 

g/dl 

5.6±1.567×1

03/ul 

120±24.768x1

03/ul 

Hep. B 

Virus 

10.4 ± 

0.879 

g/dl 

5.8±1.567x1

03/ul 

119±24.965x1

03/ul 

DISCUSSION 

Alteration in Hematological profile is a common 

finding in systemic and infectious disease HBV and 

HCV infected individuals can be asymptamatic for 

many years or many have mild symptoms which makes 

these infections difficult to recognize. But in addition to 

hepatic pathology these infections cause haemoto-

logical abnormalities. 

Malaria is also the most prevanent infectious disease 

and haemotological changes are some of most common 

complication in these patients. 

In the present study 4 patients of Hepatitis C, and 2 

patients of Hepatitis  B, viruses were detected during 

screening examination of the patients. All these 4 

patients have cytopenia either Bicytopenia or 

Pancytopenia which had been referred for Bone 

Marrow Aspiration. A similar study was conducted by 
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CIFU et all that patients with Hepatitis  B and Hepatitis 

C are associated with haemotoligical disorder including  

Leucopenia, Thrombocytopenia and Anemia. The 

Mechanisms are thought to involve hypersplenesim and 

autoimmune process.9 

Another study conducted  by Douglas T.C et all showed 

that Hepatitis C virus infected patients were more likely 

to have low neutrophils and platelet counts and 

autoimmune hemolytic anemia is the most common 

extrahepatic complications in HCV infected Patients.10  

In another study showed that marked anemia is a 

frequent finding in patients with Hepatitis B and C 

virus and this is attributed to bone marrow supression 

and autoimmune hemolytic Process.11 Immune 

thrombocytopenia and leucopenia are commonly 

associated with Hepatitis C infection however infection 

with Hepatitis B virus should be kept in mind in a 

patient presenting with leucopenia and 

thrombocytopenia stated by Sanjy and Kumar. Patients 

with HCV infection develop abnormalities in prepheral 

cells counts like neutropenia, thrombocytopenia and 

anemia. Hypersplenesim autoimmune process folate 

deficency, Antiviraltherapy, decreased thrombopoietin 

level and many unknown factors are involved in their 

pathogenesis.3 Hepatitis associated aplastic  aneamia 

also occur with several Hepatitis viruses‚ most common 

are HBV‚ HCV‚HDV‚ HEVand HGV12 several 

abnormalities have been accountable for development 

of aplastic anaemia. There is decreased ratio of 

CD4/CD8 cells and high percentage of CD8 can be 

myelotoxic responsible for aplastic anaemia13. In the 

present study 7 patients out of 100 cytopenic patients 

referred for Bone Marrow aspiration‚ Malaria was 

detected. Their smears were strongly positive for 

Malaria Parasite both Plasmodium Vivax and 

Plasmodium Falciparum. A study has been conducted 

by Lyila AM, et al that Malaria is typically a Blood 

disease and the  haemotological abnormalities 

associated with Malaria include anemia, 

thrombocytopenia, splenomegaly, atypical 

Lympocytosis, Leucopenia and  monocytosis.14 Other  

studies have been performed on Malaria Patients and 

concluded that haemotological abnormalities in these 

patients include Anemia, thrombocytopenia‚ 

Leucopenia and  Leucocytosis15-16  Malaria is 

commonly associated with various degree of  

haematological complications17  In another study 

conducted by Abro et all plasmodium falciparum and 

plasmodium Vivax cause significant haematological 

changes with high frequency of thrombocytopenia and 

anemia18 but the pathogenesis of Anemia in Malaria is 

multifactorial and incompletly understood it is thought 

to result from hemolysis of parasitized red blood cells‚ 

depressed and ineffective erythropolesis‚ dyserylhro-

poiesis and anemia of chronic diseases19. A number of 

studies have conformed the association of 

thrombocytopenia and anemia in malaria, but the 

speculated mechanism coagulation disturbances, 

splenomagely, bone marrow suppression, anti body 

mediated platelet distruction and oxidative stress20 

CONCLUSION 

Cytopenia is a significant finding in HCV, HBV and 

Malaria infections and patients presenting with any 

cytopenia patients referred for Bone marrow Aspiration 

presenting with cytopenia should be properly screened 

for HCV, HBV, and Malaria as these can be the cause 

of cytopenia thus unnecessary use of Bone Marrow 

Aspiration can be presented. 
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