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ABSTRACT
Introduction: The genomic heterogeneity of hepatitis C virus (HCV) influences liver disorders. This study aimed to determine 
the prevalence of HCV genotypes and to investigate the influence of these genotypes on disease progression. Methods: 
Blood samples and liver biopsies were collected from HCV-seropositive patients for serological analysis, biochemical marker 
measurements, HCV genotyping and histopathological evaluation. Results: Hepatitis C virus-ribonucleic acid (HCV-RNA) was 
detected in 107 patients (90.6% with genotype 1 and 9.4% with genotype 3). Patients infected with genotype 1 exhibited higher 
mean necroinflammatory activity and fibrosis. Conclusions: HCV genotype 1 was the most prevalent and was associated with 
greater liver dysfunction.
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Hepatitis C virus (HCV) infection is often asymptomatic, but 
it is chronic in a large (85%) proportion of cases. Approximately 
20% of individuals with chronic HCV develop liver damage, 
cirrhosis or cancer1.

In Brazil, the seroprevalence of HCV is moderate, although 
rates vary among different regions of the country2. Genotype 
1 is predominant, followed by genotypes 3 and 23. In the State 
of Pará, the overall prevalence ranges from 0.5 to 2% among 
blood donor candidates4, and the genotype distribution is similar 
to that reported elsewhere in Brazil5.

Hepatitis C virus genotype 1 has been associated with 
severe liver damage and the response to treatment6. However, 
other studies were unable to confirm this association7. Brazilian 
studies correlating the different HCV genotypes with histological 
and clinical presentation are scarce and have not confirmed an 
association between liver disease severity and HCV genotype8,9.

The objectives of this study were to determine the prevalence 
of HCV genotypes in patients with chronic hepatitis C in the 
State of Pará, Brazil and to investigate the influence of these 
genotypes on the biochemical and histopathological parameters 
of the disease.

A total of 152 adult patients of both genders with positive 
HCV serology participated between 2008 and 2010. None of the 
patients was co-infected with hepatitis B virus (HBV) or human 
immunodeficiency virus (HIV). The study was approved by the Ethics 
Committee on Human Research of the Núcleo de Medicina Tropical.

Peripheral blood was collected from each patient for enzyme 
immunoassays, the measurement of biochemical markers of liver 
damage and the investigation of viral ribonucleic acid (RNA) 
and HCV genotyping by molecular biology techniques. The ETI-
AB-HCVK-4 (DiaSorin, Italy) enzyme-linked immunosorbent 
assay (ELISA) kit was used to detect specific HCV antibodies.

RNA was extracted from all samples using the QIAamp Viral 
RNA kit (Qiagen, Germany). HCV-RNA was detected in the sera 
of the patients by nested polymerase chain reaction (PCR)10. Viral 
genotypes were determined by the restriction fragment length 
polymorphism (RFLP) technique using the restriction enzymes 
Ava II and Afa I11.

Alanine transaminase (ALT), aspartate transaminase (AST) 
and gamma-glutamyl transpeptidase (γ-GT) were measured 
using appropriate kits and an automated analyzer (Katal, Minas 
Gerais, Brazil).

Liver biopsies were obtained from 107 patients who tested 
positive for viral RNA. The biopsies were cut and stained with 
hematoxylin-eosin and analyzed by a pathologist. The fibrosis 
stage and inflammatory activity grade were used to diagnose 
chronic hepatitis12.

The log-likelihood ratio G-test13 was used to compare 
frequencies and to evaluate the association between genders 
and age groups.
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TABLE 1 - Association between hepatitis C virus genotypes 1 and 3 and histopathological findings in the liver.

                             Genotype 1                                  Genotype 3 

Histopathological finding n % n % P value

Histological activity   

0 4 4.0 1 10.0

1 24 25.0 6 60.0

2 56 57.0 2 20.0

3 13 14.0 1 10.0

mean ± SD 2 ± 0.71 1 ± 0.82   0.0483

Stage of fibrosis   

0 6 6.0 1 10.0

1 29 30.0 5 50.0

2 49 51.0 2 20.0

3 12 12.0 2 20.0

4 1 1.0 - 

mean ± SD 2 ± 0.80 1 ± 0.78   0.0431

SD: Standard deviation.

Differences between histological activity (0 to 3) and stage 
of fibrosis (0 or 1) were evaluated by the Mann-Whitney test.

Statistical analysis was performed using the BioEstat 5.0 
program (available at http://www.mamiraua.org.br/downloads/
programas), with the level of significance set at 5%. 

Viral RNA was detected in 107 (70.4 %) of 152 patients. 
In the remaining 45 (29.6%) patients, the viral load could not 
be detected by the implemented method, likely because it was 
very low. In total, 97 (90.6%) of the 107 patients were infected 
with genotype 1, and 10 (9.4%) were infected with genotype 3. 
There was no case of mixed infection. No difference in gender 
distribution or age was observed between the HCV genotypes. 
The mean age was 45 years.

Liver biopsies were obtained from all 107 patients from whom 
viral RNA had been isolated, and all samples were submitted to 
histopathological examination, which revealed chronic hepatitis. 
Grade 0 or 1 necroinflammatory activity was observed in 33% 
(35/107) of these patients, and grade 2 or 3 inflammation was 
noted in 67% (72/107). Meanwhile, 40% (43/107) of patients 
had stage 0 or 1 fibrosis, and 60% (64/107) had stage 2 to 
4 (Table 1). An analysis of the histopathological alterations 
according to viral genotype using the Mann-Whitney test showed 
higher mean necroinflammatory activity and a higher degree 
of fibrosis among patients infected with genotype 1 (Table 1).

No significant association was observed between the 
biochemical markers studied (transaminases, γ-GT) and the 
different genotypes. There was also no association between these 
markers and histological activity or stage of fibrosis.

The present results showed a high prevalence of HCV 
genotype 1 (90%), followed by genotype 3 (10%). Genotypes 2, 

4, 5 and 6 were not detected. Other studies conducted in northern 
Brazil reported a similar distribution3. This finding might be 
explained by the historic colonization of Pará by Europeans, 
Africans and Asians. Genotype 1 is the most prevalent in those 
regions, followed by genotype 314.

The mean age of the patients in the present cohort was 45 
years, a finding consistent with those of other studies conducted 
in Brazil8. No difference in age was observed between patients 
infected with genotypes 1 and 3. Similar age profiles have been 
reported in patients in Piauí, Brazil9.

This study demonstrated an association between 
histopathological alterations and HCV genotype. The present 
findings indicate a significant risk of high-grade liver fibrosis and 
histological activity in patients infected with genotype 1. Similar 
results have been reported in studies conducted in other countries6,7.

In general, chronic hepatitis C patients with elevated ALT 
levels and high serum HCV-RNA titers are considered to have 
active HCV replication in the liver and a predisposition to liver 
injury. In addition, serum ALT is currently used as a marker 
for the degree of histological damage. However, studies have 
reported equivocal results regarding the association between the 
degree of histological damage, serum ALT level, HCV-RNA titer 
and HCV genotype in chronic hepatitis C15. The present study 
showed no significant correlation between serum ALT, AST or 
γ-GT levels and histological abnormalities.

In conclusion, the present study confirms previous reports 
that showed a high prevalence of genotype 1 in the State of  
Pará and demonstrates that this genotype is associated with more 
severe histological alterations. These findings also suggest that 
alterations in biochemical parameters may not be good markers 
for the extent of liver damage.
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