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ABSTRACT 

Back ground: Hepatitis C virus is major public health problem in Egypt especially in genotype 

4. Egypt has the highest prevalence of HCV in the world. Overall prevalence of HCV antibody is 12% 

among the general population and reaches 40% in persons 40 years of age evidence of HCV replication 

also has been reported in peripheral blood cells and abnormal blood count have been noted in clinic 

patients with HCV infection. Aim of the work: The aim of this study is to detect the effect of virus C 

on some aspects of haematological and hemostatic parameters on patients suffering from chronic active 

hepatitis post virus C. Subject and Methods: This was conducted on 45 subjects who full filling the 

designed conclusion criteria. The study was carried out in gastroenterology and Tropical Departments 

and outpatients clinics in Al Azhar University, New Damietta Hospital and Damietta Fever Hospital an 

El-Mahlla General Hospital. Results and conclusions: There was statistical significant difference 

between chronic active hepatitis with no complication compared to control group as regards RBCs 

count, Hemoglobin concentration, platelets, lymphocytes, PT and APTT while there was statistical 

significant difference between chronic active hepatitis with complications compared to control group as 

regard RBCs count, Hemoglobin concentration, platelets, lymphocytes, PT and APTT.  
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INTRODUCTION 

Hepatitis viruses, of which the common 

types are A, B and C are hepatotropic and 

primary infect hepatocytes. Both hepatitis B 

virus ( HBV) and hepatitis C virus (HCV) can 

cause chronic liver disease and may elicit 

progressive live injury leading to increased risk 

of developing liver cirrhosis, common liver 

failure and liver cancer (Ganem and Prince, 

2004). Hepatitis C virus (HCV)is a major cause 

of chronic liver disease, with around 130 million 

peoples infected worldwide, account for an 

estimated 27% of cirrhotic cases and 25% of 

primary of hepatocellular carcinoma cases 

(Alter, 2007). Hepatitis C virus is a major public 

health problem in Egypt specially genotype 4. 

Egypt has the highest prevalence of HCV in the 

world (overall prevalence of HCV antibody is 

12% among the general populations and reaches 

40% in persons 40 years of age (Habib et al ., 

2001; Medhat et al., 2002).Clinically, the most 

distinguishing characteristics of chronic active 

HCV infection are high viral load (almost 100-

foled higher than HIV infection in general) 

(LIndenbach and Rice, 2005), and to a lesser 

dgree, a high ALT level and indicator of 

increased liver echogenicity in ultrasound 

examination (Shen et al., 2010). Anemia occurs 

with pancytopenia in virus associated bone 

marrow aplasia, for example with hepatitis 

viruses. The presence of viruses, either within 

lymphocytes or on their cell surface, may lead 

to production of a range of cytokines (including 

TNF, IFN-a and IFN-Ɣ), which inhibit 

hemopoietic cell proliferation in vitro and in 

vivo. This may cause substantial reduction in 

erythropoiesis and is presumably the mechanism 

underlying neutropenia and lymphopenia in 

viral infections (Mehta and Hoftbrand, 2005). In 

severe hepatocellular disease, decreased 

synthesis of liver-produced plasma proteins 

leads to reduced serum levels of several blood 

clotting factors. Hemorrhage may occur as a 

complication of chronic liver disease because of 

a lack of one or more liver-produced blood 

clotting factors, thrombocytopenia, and/or 

defective platelet function. Hemorrhage in such 

patients may also occur from esophageal or 

gastric varices secondary to portal hypertension. 

The biosynthetic pathways of blood coagulation 

factors are within the hepatocyte and are 

dependent on vitamin K (Pereira et al., 1996). 

Low serum levels of these factors are associated 

with prolongation of the prothrombin time (PT). 

When attributable to hepatocellular disease, they 

are not improved by administration of vitamin 

K; correction of the associated impaired blood 

coagulation necessitates infusion of preparation 

of the deficient factors (Gonzalez-Casas et al., 

2009). Thrombocytopenia is one of the most 

frequent hematological complication of hepatitis 

C virus (HCV) infection. The pathophysiology 

of thrombocytopenia in patient with chronic 

liver disaese resulting from HCV infections is 

complex and multifactorial in patients with 

untreated hepatitis C, both prevalence and 

severity of thrombocytopenia increase in 

parallel with the extent of disease, usually 

becoming clinically relevant when patients 

develop extensive fibrosis and /or cirrhosis. 
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Pathogenic mechanisms include hypersplenism 

secondary to portal hypertension, bone marrow 

suppression resulting from either HCV itself or 

interferon treatment, aberrations of the immune 

system resulting in the formation of anti-platelet 

antibodies and /or immune complexes that bind 

to platelets and facilitate their premature 

clearance and thrombopoietin (TPO) deficiency 

secondary to liver dysfunction was reported 

(Weksler, 2007). Evidence of HCV replication 

also has been reported in peripheral blood cell, 

and abnormal blood counts have been noted in 

clinic patients with HCV infection (Cacoub et 

al., 200). However, the frequency and severity 

of peripheral blood cell count abnormalities in 

the majority of HCV infected individuals are 

unknown (Streiff et al., 2002). 

 

AIM OF THE WORK 

The aim of our study was to detect the 

effect of virus C on some aspects of 

haematological and hemostatic parameters on 

patients surfing from chronic active hepatitis 

post virus C. 

 

SUBJECT AND METHODS 

This study was carried out on 45 subjects. 

They were divided in to the following groups: 

Control group included 15 apparently healthy 

volunteer. Diseased group: included 30 patients 

presented with clinic picture suggestive of 

chronic liver disease post virus C and this 

groups was divided into two subgroups: A. 

group without complications: included 16 

patients presented with clinical picture 

suggestive of chronic viral hepatitis without 

complications. B. group with complication: 

included 14 patients presented with clinical 

picture suggestive of chronic viral hepatitis post 

virus C with complications e.g. associated 

edema ...ect. They were selective from 

gastroenterology and tropical departments and 

outpatient clinics in Al Azhar University, New 

Damietta Hospital and Damietta Fever Hospital 

an El-Mahlla General Hospital. Inclusion 

criteria: inclusion criteria of the study group; 

included patients not suffering from any other 

chronic systemic disease e.g. renal disease, 

diabetes mellitus and hypertension … ect. 

Inclusion criteria of control group: The subjects 

in the control group were apparently health and 

did not have any complication. Exclusion 

criteria: Cases suffering from chronic disease as 

cardiac and renal disease, medication and 

diabetes mellitus. Ethical consideration: 

Approvals of the ethics committee was taken for 

the study and in the control group subject were 

informed about the study. All include patients 

were submitted to the following; Full history 

and clinical examination. Laboratory 

investigations: blood samples were taken 

directly on EDTA, Citrated and plain tubes, the 

samples within citrated and plain tubes were 

centrifuged within 30 to 45 min of collection; all 

laboratory investigations were done at the Al 

Azhar University Hospital (New Damietta), 

clinical pathology department research 

laboratory on the day of blood collection except 

C.B.C., PT, APTT and fibrinogen which were 

done with 3 hours from the time of collection. 

Biochemical tests of the patients, including liver 

function tests ; (ALT, AST, serum albumin and 

total bilirubin) and renal function test; (urea and 

serum creatinine) by automatic analyzer 

(Hitachi 801). Haematological tests: Including 

complete blood count (CBC) by (cell Dyne 

1800), peripheral blood smear examination 

when results were abnormal or when needed, 

the complete blood cell count was repeated. 

Anemia, leukopenia and thrombocytopenia were 

defined as hemoglobin (Hb level <12 g/dl in 

females, <13.5g/dl in males, leukocyte count of 

<4×10
3
/L and a platelet count of <150×10

3
/ L, 

respectively. Hemostatic testes: including 

prothrombin time (PT), activated partial 

thromboplastin time (APTT) and fibrinogen 

concentration was measured. Radiological 

examoination: including plain chest X-r and 

abdominal ultrasound for assessment of liver, 

spleen and lymph nodes. Statistical analysis: 

data was analyzed using SPSS (statistical 

package for social sciences) version 

21qualitative data was presented as number and 

percent. Comparison between groups was done 

by chi-square test quantitative normally 

distributed data was presented as Mean±SD. 

Student t- test was used to compare between two 

groups. Persons correlations coefficient was 

used to test correlation between variables. 

P<0.05 was conceded to be statistically 

significant.  
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RESULTS 

Table (1): Comparison between cases without complications and cases with complication in 

relation to demographic data 

Variables Cases without Complications Cases with Complications x2 P - value 

Age(Mean±SD) 50.00 ±9.08 50.35 ±10.99 0.09 0.92 

Sex No. % No. %   

Male 10 62.5 8 57.1 0.089 0.76 

Female 6 37.5 6 42.9   

Occupation       

Farmer . 
7 43.8 5 40.0   

Employee 6 37.5 7 43.3 0.479 0.78 

Housewife 3 18.8 2 16.7   

Residence       

Rural .
10 62.5 9 64.3 0.010 0.919 

Urban 6 37.5 5 35.7   

 

Table (2): Comparison between cases without complications and cases with complication in 

relation to some hematological and hemostatic changes 

Variables Cases without Complications Cases with Complications t p 

 Mean ±SD Mean ±SD   

Hb 11.58 0.82 9.75 0.67 6.67 0.00* 

RBCs 4.53 9.26 4.10 0.27 1.15 0.26 

WBCS 5837.50 1294.53 4046.42 1120.51 4.06 0.00* 

E% 0.87 1.07 0.80 1.49 4.40 0.65 

M% 3.87 1.02 3.78 1.36 0.20 0.84 

L%            31.81 2.63 33.71 2.05 2.21 0.03* 

P%            63
.
.31 3.60 33.71 2.05 1.93 0.06 

Platelet 170125.00 58472.64 68928.57 22213.87 6.41 0.00* 

Prothro.Time 14.68 1.01 18.35 1.39 8.14 0.00* 

Activity% .  78.81 6.88 50.85 6.16 11.73 0.00* 

INR l.Q8 0.14 1.90 0.23 8.55 0.00* 

APTT 39.18 1.32 43.78 1.76 7.98 0.00* 

Fibrinogen 241.68 43.98 144.0 27.86 7.35 0.00* 

 

Table (3): Comparison between cases without complications and control in relation to some 

hematological and some hemostatic changes 
Variables Cases without Complication Control group t P 

 Mean ±SD Mean ±SD   

HG 11.58 0.82 13.36 0.95 5.53 0.00* 

RBCs 4.53 9.26 4.87 0.25 0.82 0.42 

WBCS 5837.50 

4 

1294.53 7126.66 887.58 3.25 0.03* 

E 0.87 1.07 1.60 1.12 0.07 0.04* 

M 3.87 1.02 4.00 1.46 0.27 0.78 

L 31.81 2.63 28.60 3.48 2.88 0.01* 

P G3.31 3.60 65.80 3.76 1.87 0.07 

platelet 170125.00 58472.64 276000.00 320.00 11.61 0.00* 

Prothro. Time /sec. 14.68 1.01 13.00 0.00 6.65 0.00* 

ACT 78.81 6.88 100.00 0.00 12.31 0.00* 

INR 1.28 0.14 1.00 0.00 7.65 0.00* 

APTT 39.18 1.32 38.00 0.00 3.57 0.03* 

Fibrinogen 241.68 43.98 310.66 

.. 

··' 

33.71 4.91 0.00* 
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Table (4): Comparison between cases with complications and control in relation to some hematological and some 

hemostatic changes 
Variables Cases with Complication Control group t p 

 Mean ±SD Mean ±SD   

HG 9.75 0.67 13.36 0.95 11.77 0.00* 

RBCs 4.10 0.27 4.84 0.25 7.85 0.00* 

WBCS 4046.42 

 
1120.51 7126.66 887.58 8.16 0.00* 

E 0.80 1.49 1.60 1.12 1.08 0.28 

M 3.78 1.36 4.00 1.46 0.40 0.68 

L ··33.71 2.05 28.60 3.48 4.85 0.00* 

P 33..71 2.05 65.80 3.76 4.08 0.01 

Platelet 68928.57 22213.87 276000 320.74 11.56 0.00* 

Prothro. Time 18.35 1.39 13.00 0.00 14.39 0.00* 

Activity 50.85 6.16 100.00 0.00 29.83 0.00* 

INR 1.90 0.23 1.00 0.00 14.33 0.00* 

APTT 43.78 1.76 38.00 0.00 12.28 0.00* 

Fibrinogen 144.0 27.86 310.00 33.71 14.54 0.00* 

Table (5): Correlation between PT and some hematological changes in cases without complication 

Variables Pearson(r) Pvalue significance 

RBCs 0.37 0.15 NS 

HB 0.38 0.13 NS 

WBCs 0.23 0.38 NS 

E -0.09- 0.71 NS 

L 0.09 0.73 NS 

M 0.04 0.88 NS 

P -0.01- 0.96 NS 

Platelets. -0.19- 0.46 NS 

Fibrinogen 0.01 0.95 NS 

APPT -0.34- 0.19 NS 

Table (6): Correlation between APTT and hematological changes in cases without complication 

Variables Pearson(r) Pvalue significance 

RBCs -0.24- 0.36 NS 

HB - -0.40- 0.11 NS 

WBCs -0.33- 0.20 NS 

E 0.21 0.43 NS 

L 

-- 

0.27 0.29 NS 
M 0.45 0.07 NS 
p -0.34- 0.18 NS 

Platelets -0.17- 0.51 NS 
Fibrinogen -0.33- 0.20 NS 

Table (7): Correlation between fibrinogen and some hematological changes in cases without complications 

Variables Pearson(r) Pvalue significance 

RBCs -0.72- 0.79 NS 

HB 0.39 0.12 NS 

TLC 0.48 0.05 s 
E -0.21- 0.43 NS 

L -0.42- 0.10 NS 
M 0.28 0.29 NS 
p 0.28 0.28 NS 

Platelets 0.43 0.08 NS 
APTT -0.33- 0.20 NS 

Prothrombin 0.01 . 0.95 NS 
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Table (8): Correlation between PT and some hematological changes in complicated cases 
Variables Pearson(r) Pvalue significance 

RBCs 0.24 0.39 NS 

HB" 0.48 0.08 NS 

WBCs 0.02 0.92 NS 

E -0.15- 0.23 NS 

L 0.00 0.98 NS 

M 
-0.33 0.23 NS 

p 0.29 0.29 NS 
Platelets 0.47 0.08 NS 

Fibrinogen 0.08 0.78 NS 

 

DISCUSSION 

Hepatitis C virus (HCV) is a major cause 

of chronic liver disease, with around 130 million 

people infected worldwide, accounting for an 

estimated 27% of cirrhotic cases and 25% of 

primary haepatocellular carcinoma cases 

(Alter,2007). 

Hepatitis C virus is a major public health 

problem in Egypt specially genotype 4. Egypt 

has the highest prevalence of HCV in the world 

(overall prevalence of HCV antibody is 12% 

among the general population and reaches 40% 

in persons 40 years of age (Habib et al., 2001; 

Medhat et al., 2002). 

The aim of the present work was planned 

to investigate some hematological and 

hemostatic aspects in cases suffering from 

chronic active hepatitis post virus C. In our 

study Hb. Was found to be statistically 

significant decrease when compared between 

Control group (13.60.95) and cases without 

complications ( 1 1.5 0.82) and cases with 

complication (9.75 ± 0.67).Anemia may be due 

to chronic illness, bone marrow suppression, 

Folic acid or B12 deficiency, antiviral drugs and 

bleeding. These results near the results obtained 

by Afdal et al (2008). 

As regard to platelets it was found that 

there was significant decrease in platelets in 

cases without complications and cases with 

complications (170125±58472.64),(68928±222 

13.87)respectively, when compared to the 

control group.Thorompocytopenia induced by 

multi factors like bone marrow depression, auto 

anti bodies, hypersplenism, anti-viral drugs and 

decreased thrombopoietin levels.  

These results near the results obtained by 

Afdal etal (2008).As regard to white blood cells 

it was found that. There was no statistically 

significant changes in cases without 

complications (5875.50 ±1294.53) and 

significant decrease in cases with complications 

(4046.42 ±1 120.5 1) when compared to the 

control group (7126.66±887.58) this may be due 

to hypersplenism and hematopoietic progenitor 

inhibitory factors.These results were 

inagreement with that obtained by (Kusaba 

etal., 1998).As regard to Netrophils it was 

found that.  

There was no statistically significant 

changes in cases without complications 

(6331±3.6) and significant decrease in cases 

with complications (3371±2.05) when compared 

to the control group (6580±3.76) this may be 

due to hypersplenism and hematopoietic 

progenitor factors. These results were in 

agreement with that obtained by (Kusaba etal., 

1998).As regard to Lymphocytes it was found 

that, there was statistically  significant  decrease  

in  cases  without  complications  (31.01 ±2.63)  

and  significant decrease  in cases with  

complications  (28.6±3.48) when compared to 

the control group (28.6±3.84).Lymphocytopenia 

is also found in patients with liver cirrhosis, 

possibly due to malnutrition.  

These results were inagreement with that 

obtained by (Okeefe etal., 1980).The liver plays 

a central role in the control of coagulation. It is 

the principal site of synthesis of most of the 

coagulation factors, inhibitors of coagulation 

and fibrinolytic factors except von Willenbrand 

factor (vWF) and the two m in activators of the 

fibrinolytic system, t-PA and u-PA 

(Mammen,1992).Coagulation factors: 

Fibrinogen, factors II, VII, IX, X and V are 

produced in the rough endoplasmic reticulum of 

hepatocytes (Rizza, 1976).In precursor form 

(Kelly and Summerfeld, l987). Synthesis by 

the liver of factors IX, VII, X and FII depends 

on the availability of vitamin K (Ratnof, 

1977).Vitamin K carboxylates the glutamic · 

acid residues of the precursors before secretion, 

by cleaving the  carbon hydrogen  bonds  on the 

glutamyl residues, thereby enabling them to 

bind via Ca+2 bridges to phospholipid and to 

function as coagulation protein (Kelly and 
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Tuddenham,l886). Coagulation inhibitors: The 

most important physiological inhibitor of 

coagulation is ATIII, which is synthesized 

mainly by the liver. Other natural anticoagulants 

include PC and its cofactor PS are also produced 

by the hepatocytes (Castelino and Salem, 

1997).Fibrinolytic parameters: Plasminogen, 

which is the inactive precursor of plasmin, is 

synthesized by the liver. On the other hand, the 

potent t-PA inhibitor, PAI-l, is synthesized by 

both the liver and the endothelium. The plasmin 

inhibitors, which include alpha-2-antiplasmin 

and alpha-2- macroglobulin, are also 

synthesized in the liver. Macrophages in the 

liver clear many of the activated coagulation 

factors, fibrinolytic factors (t-PA and PAl), 

haemostatic activation complexes (thrombin 

anti-thrombin and PAP) and end products of 

fibrinogen to fibrin conversion (FDPs) 

(Mammen, 1992).As regard to prothrombin 

time, it was found that there was no significant 

prolongation of PT in cases without 

complications (14.68±1.01) and significant 

prolongation of PT in complicated cases 

(18.35±1.39) as compared to the control group 

(13.0±0.0) also, as regard to APTT, there was 

no significant prolongation in cases without 

complications (39.18±1.32) and significant 

prolongation in complicated cases 

(43.78±1.76).as compared to the control group 

(38.0±0.0) these results may be due to decrease 

levels of coagulation factors. These results were 

in agreement with that obtained by (Paramo 

and Rocha,.1993).As regard to fibrinogen it 

was found that there was statistically significant 

decrease in fibrinogen level in both cases 

without complications (241:68±43.98) and with 

complications (144.0±27.86) as compared to 

control group 

(310.66±33.71).Hypofibrinogenaemia in general 

may be due to decrease synthesis of fibrinogen 

consumption during disseminating intravascular 

coagulation, destruction by abnormal plasma 

fibrinolytic activity or accelerated catabolism. 

These results were in-agreement with that 

obtained by (Ratnof., 1977). 
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