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Abstract

Prevalence of hepatitis C virus (HCV) genotypes in Bosnia and Herzegovina (B&H) is an issue that is not 

suffi  ciently researched and there is a need for studies that would explore this in detail. 

Th e aim of this study was to determine the distribution of HCV genotypes in the group of patients with 

chronic hepatitis C and also in the group of fi rst time blood donors that tested positive for anti HCV anti-

bodies during the blood screening process. Our secondary goal was to compare the proportions of HCV 

genotypes between these two groups. 

We analyzed  blood samples of patients with confirmed chronic hepatitis C. We also analyzed 

/ blood samples of fi rst time blood donors found to be HCV positive during the blood screening 

process. We also determined HCV genotype in HCV RNA positive samples.

We have found that genotype b was more prevalent in chronic hepatitis C patients (/; ,) than 

in fi rst time blood donors (/; ,), however this diff erence was not statistically signifi cant (χ=,; 

df=; p=,). Genotype a was more prevalent in the group of fi rst time blood donors (/; ,) than 

in the group of chronic hepatitis C patients (/; ), but this was also with limited statistical signifi -

cance (χ=,; df=; p=,). We have not found any signifi cant diff erence in prevalence of genotypes 
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Introduction

Hepatitis C virus (HCV) is an RNA virus, a member of 

Flaviviridae family, that has a size of - mm and is 

classifi ed as a member of hepaciviruses. () It has been 

discovered in  as a cause for post transfusion non-

A, non-B hepatitis (). HCV as many other RNA viruses 

has an impressive mutation capability which allows for 

a quick adaptation on immune pressure of the host as 

well as on the antiviral treatment (,) . Th erefore, HCV 

circulates in serum not as a single species but rather as 

a population of quasispecies with various diff erences of 

up to - in viral genome (,,) . Th is particular het-

erogenicity of HCV has an impact on development of 

chronicity during the natural course of infection since 

changes in proteins of viral envelope do occur more rap-

idly under the immunologic pressure. Th ese genetic vari-

ations of HCV are also the reason for treatment failure.

HCV classifi cation is based on comparison and group-

ing of genomic sequences and widely accepted clas-

sifi cation is based on phylogenetic analysis of genomic 

sequence. Simmonds et al have created genetic tree 

based on nucleotide sequence of  isolates from vari-

ous parts of the World (). Based on this analysis they 

defined  hierarchical levels in HCV classification: 

type, subtype, isolate and quasispecies. Sequences 

are grouped into  main genotypes with more than 

 subtypes. It is considered that numerous sub-

types of HCV occurred during endemic infection in a 

single part of World and then spread to other parts.

HCV is classifi ed in  genotypes and  subtypes (a,b,c). 

Some genotypes (b, a and b) are disseminated 

throughout the World, while some are more frequent 

in particular areas like genotypes  and  in India and 

southeast Asia, genotypes , and  in central and west-

ern Africa and genotypes , and a in western Europe 

and USA (,,) . European studies demonstrate 

change in epidemiologic picture with the increase in 

frequencies of genotypes a and a and decrease in fre-

quencies of a/b and b, especially within younger age 

groups which is mainly due to high prevalence of geno-

types a and a among intravenous drug users (,,).

Genotypes  and  are more treatment resistant than 

genotypes  and  and some studies show that with 

genotype  b infection a more aggressive and more 

severe liver disease occurs, when compared with 

other genotypes (,,) . Prevalence of HCV geno-

types in Bosnia and Herzegovina is an issue that is 

not sufficiently researched and there is a need for 

studies that would explore this problem in detail.

Our goal was to determine the distribution of HCV gen-

otypes in the group of patients with chronic hepatitis 

C, treated in University Clinical Center Tuzla and also 

in the group of fi rst time blood donors that tested posi-

tive for anti HCV antibodies during the blood screening 

process. Our secondary goal was to compare the pro-

portions of HCV genotypes between these two groups.

Materials and Methods

We analayzed  blood samples of patients with 

chronic hepatitis C treated in our institution with-

in the time period of -. A total of  

blood donor samples were also routinely analyzed 

for presence of anti HCV antibodies (anti HCV) as 

a part of blood screening protocol. We have found 

 blood samples of blood donors that were found 

to be anti HCV positive during the blood screening 

process. All patients gave informed consent for par-

ticipation in study which was also approved by Ethi-

cal Committee of University Clinical Center Tuzla.

All patients that were initially found to be positive 

for HCV antibodies were tested with qualitative PCR 

HCV RNA test (Cobas Amplicor, Roche diagnostics 

GmbH, Manheim, Germany). We extracted HCV RNA 

from  μl of serum by using a lytic agent. Samples 

with a lytic agent were incubated for  minutes on 

o C. RNA was then precipitated with centrifuging 

on  rounds per minute (rpm) in absolute iso-

propranol and in -percent alcohol. Isolated RNA 

was then stored on -oC until reverse transcription 

and amplifi cation reaction, but no longer than  days.

Frozen RNA samples were left to defrost on room tem-

perature before performing reverse transcription and 

amplifi cation reaction. Reverse transcription and am-

plifi cation reaction was performed in one step by using 

a (p=,) and genotypes  (p=,) when compared between chronic patients (/ and /; respectively) and fi rst time blood 

donors (/ and /; respectively). 

Our study confi rmed domination of genotype b in the region of northeastern B&H which is in accordance with HCV genotype 

prevalence in other countries in our part of Europe.
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a thermostabile recombinant enzyme Thermus ther-

mophilus DNA Polymerase–rTth. In each PCR reaction 

both positive and negative controls were included. Af-

ter amplifi cation, PCR product was detected by reverse 

hybridization with qualitative reading of the end result.

The very same PCR product of the qualitative HCV 

RNA test was used for determination of the geno-

type. Genotypes in HCV RNA positive samples were 

determined by using a method of reverse hybridiza-

tion with Innolip HCV II test (Innogenetics, Bel-

gium). This particular test allows for distinction of  

main types and subtypes (a, b, a/b, a/c, b i a).

Statistical analysis

All statistical analysis procedures were performed us-

ing SPSS . (SPSS, Chicago, IL, USA). Standard test 

of descriptive statistics have been used for determina-

tion of baseline characteristics of groups. Between-

group differences in frequencies have been investi-

gated by using chi-squared test with Yates correction 

where appropriate. Statistical level of  (p<,) 

was considered as significant for all performed tests.

Results

After determining HCV genotype in  pa-

tients with chronic hepatitis C, we detected pres-

ence of following  genotypes: a, b, ,  i .

Table  demonstrates distribution of HCV geno-

types in  chronic hepatitis C patients. Among  

chronic patients  (,) were males and  (,) 

were females with male to female ratio of , to .

Within the age group of patients under  years of age, 

genotype b was the most frequent genotype (/; 

,), while genotype  was found in / (,) 

cases. The most frequent genotype within the age 

group of  to  years was again b (/; ,) fol-

lowed by genotype  (/; ,). Remaining  geno-

types (a, , ) were detected in / (,) of cases.

Genotype b was also found to be the most prevalent 

in patients over  years (/; ,). Remaining  

genotypes (a, , and ) were found in / (,) of 

cases. Prevalence of genotypes in the group of first 

time blood donors is somewhat different than in 

chronic hepatitis B patients. Table  demonstrates dis-

tribution of HCV genotypes in fi rst time blood donors.

A total of  anti HCV positive blood samples were 

found among  blood donor samples, or , 

positives per  samples. Among first time blood 

donors, males were mostly infected with genotype 

b (/; ,), followed by genotype  (/; ) 

and genotype a (/; ,). Most of the infected 

first time blood donors belonged to age group of  

to  years (/; ,). Only one female first time 

blood donor was detected with HCV (genotype b).

The most frequent genotype in the complete group 

of first time blood donors was b (/; ,), fol-

lowed by genotype  (/; ,) and genotype a in 

/ (,) patients. We have found that genotype 

b was more prevalent in chronic hepatitis C patients 

(/; ,) than in first time blood donors (/; 

,), however this difference was not statistically 

significant (χ=,; df=; p=,). Genotype a was 

more prevalent in the group of first time blood do-

nors (/; ,) than in the group of chronic hepati-

tis C patients (/; ), but this was also on the very 

limit of statistical signifi cance (χ=,; df=; p=,).

We have not found any significant difference in 

prevalence of genotypes a (p=,) and geno-

types  (p=,) when compared between chronic 

patients (/ and /; respectively) and first 

time blood donors (/ and /; respectively). 

Genotypes  and  were indeed found to be more fre-

quent in chronic hepatitis C patients, but bearing in mind 

small number of patients in the group of fi rst time blood 

donors we did not make any statistical comparison.

Age 
Gender 

M/F

G e n o t y p e

1a 1b 2 3 4

<30 13/2 1/0  7/1 0/1 5/0 0/0

30-50 25/6 0/1 15/3 0/1 9/1 1/0

>50 16/13 1/0 14/12 0/1 1/0 0/0

Total 54/21 2/1 36/16 0/3 15/1 1/0 

N = 75 3 52 3 16 1 
% 4,0 69,3 4,0 21,3 1,3

TABLE 1. Hepatitis C virus genotypes: prevalence of genotypes ac-

cording to gender and age group in chronic hepatitis C patients

Age 
Gender 

M/F

G e n o t y p e

1a 1b 2 3 4

< 30 1/0 1/0 0/0 0/0 0/0 0/0

30-50 6/1 1/0 2/1 0/0 3/0 0/0

>50 5/0 1/0 3/0 0/0 1/0 0/0

Total 12/1 3/0 5/1 0/0 4/0 0/0

N 3/0 6 0 4 0
% 23,1 46,1 0 30,8 0

TABLE 2. Hepatitis C virus genotypes: prevalence of genotypes ac-

cording to gender and age group in fi rst time blood donors
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Discussion

The most frequent HCV genotypes in Bosnia and 

Herzegovina according to study conducted by Vu-

kobrat-Bijedic in  treated chronic hepatitis C pa-

tients were as follows: genotype a in  (), geno-

type b in  (), genotype  in  (), genotype 

a in () and genotype  in  () patients ().

We have found that in our region of Bosnia and 

Herzegovina genotype b was also the most fre-

quent in both chronic hepatitis C patients and 

first time blood donors. Numerous studies dem-

onstrated dominance of this particular genotype 

in southern and southeastern Europe (,,).

Genotype  was found to be on the second place in 

prevalence in our sample, mostly in age group from  

to  years of age and in under . Th is is in accordance 

with other studies which showed that genotype  is as-

sociated with HCV infection in younger intravenous 

drug users (,,). Genotype a is also associated with 

younger age in patients with chronic hepatitis C (,).

Dominance of genotype b in our sample can be ex-

plained by fact that HCV genotype b is the most 

frequent in infections transmitted by transfusion of 

blood and blood products. During the time period 

of  to  a war in our country resulted with 

a great number of wounded persons which neces-

sitated the transfusion of blood and blood products. 

Blood screening for hepatitis C virus did not existed 

at that time in our country. Prevalence of anti-HCV 

in patients which received blood transfusion dur-

ing the war was found to be ,, according to our 

study that analyzed that particular risk group () . 

Th ose patients had a high prevalence of genotype b.

Practical implications of genotype b are numerous. 

One of the most important is that patients with both 

genotype a and b do not respond to antiviral treat-

ment as good as patients with other HCV genotypes 

(,,). Additionally, current guidelines recommend 

that HCV patients with genotype  should be treated 

with pegylated interferon and ribavirin for  weeks 

which significantly increases the cost of treatment.

It was considered that genotype  was endemic for 

regions of Africa and Near East. However, it is be-

coming more and more frequent in infected pa-

tients with hemophilia and intravenous drug users 

and it has been found in . patients with chronic 

hepatitis C (,). Croatian researchers revealed simi-

lar distribution of genotypes in  patients ().

It appears that there is not a fundamental difference 

in genotype distribution between HCV positive blood 

donors and hepatitis C patients. Genotype  is pre-

dominant and it has been acknowledged in several re-

ports that genotype  predominates in the geographic 

region of the southeast Balkan.() As noted in the 

same paper, () the second common prevalence of 

genotype , especially among HCV patients, suggests 

the increased number of intravenous drug users (IVDU) 

as the next most frequent mode of HCV transmis-

sion. Our results are also showing lower percentage of 

genotypes a,  and  mainly due to the fact that most 

of our patients were infected after blood transfusion 

– a transmission route associated with genotype b. 

It is also important to acknowledge several limita-

tions of our study. Sample size is the obvious one, 

particularly among blood donors. We have man-

aged to detect  HCV positive samples in the pool 

of  blood donors. Therefore, to have the sam-

ple of more than  HCV positive blood donors we 

would have to screen around  samples, which 

would significantly lengthen the research. We also 

did not determined quantitative HCV RNA levels 

of the patients and therefore were unable to investi-

gate the association between genotype and viral load.

Conclusion

Determination of geographic distribution of HCV genotypes provides important information regarding the origin of 

this particular virus, routes of transmission and it also provides data that is the base for selection of antiviral treatment. 

Our study confi rmed domination of genotype b in the region of north-eastern Bosnia and Herzegovina which is in ac-

cordance with HCV genotype prevalence in other countries in south-eastern part of the Europe. Genotype distribution 

in our region suggests that blood transfusion is the main transmission route followed by transmission in IVDU group.
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