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Summary
Changes in the distribution and frequency of genotypes of Hepatitis C Virus (HCV) have been reported in so-
me countries, including Venezuela. We analyze the frequency of HCV genotypes in our country and evaluate 
possible distribution changes at the national level. Eight hundred and nine serum samples from patients in-
fected with HCV were investigated using PCR- RFLP (Polymerase Chain Reaction amplifi cation of Restriction 
Fragment Length Polymorphism). Samples came from Caracas and 11 Venezuelan states. We identifi ed 
genotype 1 in 527 patients (65.1%), while 34.4% of these patients showed genotype 2. Genotypes 3, 4 and 5 
were extremely uncommon. Of 316 patients infected with genotype 1, 56% showed levels of HCV RNA of less 
than 600.000 IU/mL, while 44% showed levels higher than 600.000 IU/mL. We demonstrate that the frequency 
of HCV genotypes remains unaltered in Venezuela. Genotype 1b continues to predominate, accounting for 
nearly half of all high viral loads. 
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INTRODUCTION

Hepatitis C Virus (HCV) is a positive chain RNA virus capa-
ble of inducing acute hepatitis and chronic hepatitis. From 1 
to 4% of chronically infected patients with cellular damage 
and hepatic cirrhosis develop hepatocellular carcinoma (1). 

Six HCV genotypes, sharing at least 70% of the same genetic 
composition, are described. Molecular epidemiological stu-
dies of these genotypes show noticeable diff erences in dis-
tribution both geographically and within groups of patients 
(2). In clinical contexts these HCV genotypes are associated 
with diff erent therapeutic responses and diff erent infl uences 
on disease progression. Th e appearance of hepatocelullar 

carcinoma and the development of extrahepatic manifesta-
tions are still under investigation (3). 

In 1994, and again in 2002, our research group iden-
tifi ed genotype 1 subtype 1b as the predominant type in 
Venezuela (4, 5). In the past few years the possibility of 
changes in HCV genotype distribution has been evalua-
ted in diff erent regions of the world (6). In Venezuela a 
recent analysis shows progressive replacement of genotype 
1b with genotype 2 (7). Th is could have an impact on the 
clinical management of our patients. Accordingly, we pro-
ceeded to analyze HCV genotyping results obtained in our 
investigations in the 6 years since our second observation, 
and the 14 years since our fi rst observation to verify whe-
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ther or not there has been a modifi cation of the distribution 
and frequency of HCV genotypes in our country. 

MATERIALS AND METHODS

Serum Samples. We analyzed 809 serum samples from an 
equal number of untreated hepatitis C patients. Samples 
were drawn from inhabitants of diff erent regions of 
Venezuela. Besides the capital city, serum samples from 
3 northeastern states (Anzoategui, Monagas, Sucre), 1 
southeastern state (Bolivar), 3 northern central states and 
4 western states were investigated. 

Methods. Amplifi cation of the HCV genome was per-
formed through nested polymerase chain reaction with 
reverse transcription (PCR-RT) which has been thoroughly 
described elsewhere (8). Viruses were typed through 
RFLP (Restriction Fragment Length Polymorphism) (8). 
Viremia quantifi cation (HCV RNA) and real time PCR 
(Qiagen, Hamburg, Germany; Rotor-Gene 3000™, Corbett  
Research, Sydney, Australia) were performed in parallel on 
316 serum samples. As described above for HBV DNA (9), 
we introduced specifi c modifi cations for measurement of 
HCV RNA. 

RESULTS

Of the 816 serum samples analyzed, genotype 1 was iden-
tifi ed in 527 (65.1%) with a 2/1 genotype 1b/1a ratio. 279 
patients (34.4%) were infected with genotype 2 (fi gure 1). 
Genotypes 3, 4 and 5 were only identifi ed in one sample each 
(0.5 total). Out of 316 quantifi ed genotype 1 circulating viral 
lads, 56% showed viremia of less than 600.000UI/mL, while 
the remaining 44% showed higher levels of HCV RNA. 

Figure 1. Frequency of HVC genotypes in Venezuela.

DISCUSSION

Knowledge of HCV genotypes and their global distribu-
tion has important impacts for epidemiology and for cli-

nical and therapeutic management of the infected popula-
tion. Although our group fi rst identifi ed genotype 1b as the 
predominant genotype in patients with a confi rmed diag-
nosis of chronic hepatitis C vrus in 1994, a fi nding which 
was confi rmed in 2002 (4, 5), a recent study in Venezuela 
suggests that a change in this distribution may be occurring 
with genotype 2 tending to replace genotype 1b (7).

Nevertheless, our current fi ndings continue to identify a 
very high frequency of genotype 1, with subtype 1b pre-
dominance, in all the regions of our country. Similar to our 
previous reports in 1994 and 2002, genotype 1 domina-
tes the HCV epidemiology in our country. Genotype 1 is 
present in more than 60% of all cases whiles genotype 2 
is present in over 30% of all patients. Frequency of geno-
types 3 and 4 is very low. In this new analysis one patient 
was identifi ed with genotype 5, a characteristic genotype in 
South Africa (8). 

Th ese results have implications which impact clinically on 
the management of patients’ therapy. First of all, the majo-
rity are infected with genotype 1 which is the least sensitive 
to pegylated interferon plus ribavirin combination therapy. 
Consequently, this genotype is responsible for the highest 
percentage of non response and/or resurgence of the infec-
tion. Moreover, in a prospective study of 163 patients with 
hepatitis C in the cirrhotic stage who were monitores for 
17 years, Bruno et al. demonstrated that genotype 1b is 
associated with a signifi cantly greater risk of development 
of hepatocellular carcinoma (10). Th is makes close moni-
toring of these patients mandatory for early detection of 
this neoplasm. 

Clinically viral load is the second virological factor, aft er 
genotype, to be taken into account when dealing with chro-
nic hepatitis C patients. Diff erent authors have provided evi-
dence suggesting that in an important number of cases with 
“low” viral load thresholds (for example 600,000 UI/mL) 
the therapeutic period might be reduced from 48 weeks to 
24 weeks for genotype 1, and from 24 weeks to 12 weeks 
for genotype 2 (11). Th ese recommendations have yet to 
be approved by international consensus. To date suggested 
limits have been arbitrary. Although we found patients with 
RNA HCV levels below 600,000 UI/mL threshold who 
could benefi t from a shorter therapy period, almost half of 
the cases we found had higher viral loads. Th e implication 
is that about 50% of these patients infected with genotype 1 
are going to need, at least, 48 weeks of treatment. 

In conclusion, the distribution and frequency of HCV 
in Venezuela remain unaltered. Th is understanding of the 
impact of this infection, which has progressed to becomea 
serious public health problem in our country, warrants 
establishment of policies for prevention, management, and 
control of this disease by the pertinent authorities.
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