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SUMMARY

In order to investigate the hepatitis C virus (HCV) genotypes in mid-west region of Brazil, 250 anti-HCV positive blood
donors were studied. Among them, the anti-HCV serological status was confirmed in 205 (82%). HCV RNA was detected in 165
samples, which were genotyped. HCV types 1, 2 and 3 were found in 67.9%, 3% and 29.1% of the donors, respectively. In Goiás
state, subtype 1a (50%) was the most prevalent, followed by subtypes 3a (30.9%) and 1b (16.7%). In Mato Grosso state, subtype
1a was also predominant (41%), followed by subtypes 1b (29.5%) and 3a (25%). In Mato Grosso do Sul state, subtypes 1a and 1b
were detected equally (36.8%), followed by 3a (21.1%). Subtype 2b was rare (2.4%, 4.5% and 5.3%, respectively). In Distrito
Federal, subtype 3a (39%) was more frequent than 1a (31.7%) and the remaining (29.3%) belonged to subtype 1b.
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INTRODUCTION

Hepatitis C virus (HCV) is a well-known agent of chronic infection,
including cirrhosis and hepatocellular carcinoma, with an estimated
170-200 million carries around the world1. HCV has a positive-sense,
single-stranded RNA genome that presents a high mutation rate (1.44
x 10-3 substitutions/site/year). HCV strains isolates worldwide have
been classified into six different genotypes (1 to 6), each comprising
multiple subtypes (designated a, b, c, etc)11. HCV genotypes can be
determined directly by molecular typing or indirectly by serological
typing. Current genotyping methods include amplification of defined
regions of genome, such as 5’ non-coding (NC), core, envelope 1 and
non-structural (NS) 5B, by polymerase chain reaction (PCR) followed
by nucleotide sequencing or hybridization with type-specific probes
or digestion with restriction enzymes and restriction fragment length
polymorphism analysis or reamplification with type-specific primers.
Indirect HCV serological typing is based on the detection of genotype-
specific antibodies directed to epitopes encoded by NS4 or core regions
of the genome. Although this has some advantages, such as the
simplicity of the assay (ELISA) and low risk of contamination, it is
not able to identify HCV subtypes15.

The genotype determination is a relevant predictive parameter of
response to antiviral treatment since genotype 1 is associated with a

lower sustained virologic response (40 - 45%) compared to genotypes
2 and 3, whose sustained virologic response is 70 - 80% with
peginterferon and ribavirin combination therapy for 48 and 24 weeks,
respectively1. In addition, the various genotypes have distinct
geographical distributions. Although HCV genotypes 1, 2 and 3 appear
to have a worldwide distribution, their relative prevalence varies from
one geographic area to another. HCV genotype 4 is found in the Middle
East and North Africa; and genotypes 5 and 6 in South Africa and
Asia, respectively11,15.

In Brazil, a continental country, previous studies were carried out
in Rio de Janeiro, São Paulo (southeastern region), Porto Alegre (south
region), Natal, Salvador and Recife (northeast region)2,3,6,8-10,13. Given
the limited amount of data concerning HCV genotypes in mid-west
region7, we decided to investigate the distribution of HCV genotypes
in blood donors from the four states of Mid-West region: Mato Grosso,
Mato Grosso do Sul, Goiás and Distrito Federal.

MATERIALS AND METHODS

A total of 250 anti-HCV positive serum samples from volunteer
blood donors were obtained in the States of Mato Grosso (n = 65), Mato
Grosso do Sul (n = 63), Goiás (n = 65) and Distrito Federal (n = 57)
between March 2001 and July 2002. The studied donors ranged in age
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from 18 to 57 years old (average 29.5 years). The majority of them
(75%) were men. The study was approved by the Ethical Committee of
the Federal University of Goiás. Anti-HCV positive samples by ELISA
were retested by line immunoassay (INNO-LIA HCV Ab III,
Innogenetics) and were also submitted to RNA extraction, reverse
transcription, and nested PCR with primers complementary to the
conserved area of the 5’ NC region of HCV, essentially as described
previously5. Positive samples were genotyped by line probe assay (INNO-
LiPA HCV III, Innogenetics NV, Ghent, Belgium). Chi-square test or
Fisher’s exact test were used to analyze the HCV genotype data.

RESULTS AND DISCUSSION

The anti-HCV-ELISA serological status was confirmed with the
anti-HCV-LIA antibody assay in 205 (82%) of the 250 blood donors
studied, while the remaining was negative (16%) or indeterminate (2%).
The HCV RNA positivity was 80.5% among anti-HCV-positive
individuals. Figure 1 shows the distribution of HCV genotypes among
165 HCV-RNA-positive blood donors. In Goiás (n = 42), subtype 1a
(50%) was the most prevalent, followed by subtypes 3a (30.9%) and
1b (16.7%). This genotype distribution, with subtype 1a predominance,
was similar to that found (41%) in Mato Grosso (n = 44), however,
there, subtype 1b (29.5%) was more frequent than 3a (25%). In Mato
Grosso do Sul (n = 38), subtypes 1a and 1b were detected equally
(36.8%), followed by 3a (21.1%). Subtype 2b was rare (2.4%, 4.5%
and 5.3%, respectively). In Distrito Federal (n = 41), subtype 3a (39%)
was found more frequently than 1a (31.7%) and the remaining (29.3%)

belonged to subtype 1b, however these differences were not statistically
significant (p > 0.05).

In the present study, the use of the anti-HCV LIA 3.0 as a
supplement test confirmed the occurrence of false positive results with
anti-HCV ELISA 3.0 in 18% of the anti-HCV reactive samples in the
screening test. Despite the incremental improvements in sensibility
and specificity of the third generation assays, the proportion of positivity
confirmation with HCV version 3.0 ELISA ranges 17 - 80% among
low-risk populations such as blood donors4,14. The finding of HCV RNA
positivity in approximately 80% of the anti-HCV-positive blood donors
was in agreement with that reported elsewhere12.

In mid-west region, the proportions of blood donors with HCV
types 1, 2 and 3 were 67.9%, 3% and 29.1%, respectively. These data
were similar to those previously found in blood donors or non-blood
donors in Brazil, where genotype 1 infection is predominant2,3,6-10,13.
This distribution was also similar to that detected in the United States
and many European countries, where genotypes 1 (1a and 1b) and 3
(3a) have spread as a result of transmission though blood transfusion
and needle-sharing between infected drug users over the past 30-70
years11,15. In addition, HCV subtypes prevalence varies from one
geographic region to another or even though in the same region7,9,10,15.
In Goiás and Mato Grosso, subtype 1a was dominant, and it was
followed by subtypes 3a and 1b, respectively. In Mato Grosso do Sul,
subtypes 1a and 1b were the most frequent, followed by 3a, while in
Distrito Federal this subtype was the most common, followed by 1a
and 1b. Regarding the characteristics of the studied population, there
were no significant differences between gender and age of the blood

Fig. 1 - Hepatitis C genotypes in blood donors from Mid-west region of Brazil. A: Goiás state; B: Mato Grosso state; C: Mato Grosso do Sul state; D: Distrito Federal
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donors infected with subtypes 1a, 1b and 3a (data not shown). In
addition, risk factors such as injecting drug use or blood transfusion
can influence HCV subtypes distribution11,15, but they were not evaluated
in this study.

Although the number of samples studied was small, these findings
indicate variation in genotype circulation in mid-west region of Brazil.
Further molecular studies with different HCV genomic regions are
necessary to provide a better understanding of the dynamics of this
infection in Central Brazil.

RESUMO

Distribuição dos genótipos do vírus da hepatite C em doadores
de sangue na Região Centro-Oeste do Brasil

Com objetivo de determinar os genótipos do vírus da hepatite C
(HCV) circulantes na Região Centro-Oeste do Brasil, 250 doadores de
sangue anti-HCV positivos foram estudados. Dentre eles, a positividade
para anti-HCV foi confirmada em 205 (82%). O RNA-HCV foi
detectado em 165 amostras, as quais foram genotipadas. Os tipos 1, 2
e 3 do HCV foram encontrados em 67,9%, 3% e 29,1% dos doadores,
respectivamente. No Estado de Goiás, o subtipo 1a (50%) foi o mais
prevalente, seguido pelos subtipos 3a (30,9%) e 1b (16,7%). No Estado
de Mato Grosso, o subtipo 1a (41%) foi também predominante, seguido
pelos subtipos 1b (29,5%) e 3a (25%). No Estado de Mato Grosso do
Sul, os subtipos 1a e 1b foram igualmente detectados (36,8%), seguidos
por 3a (21,1%). O subtipo 2b foi raro (2,4%, 4,5% e 5,3%,
respectivamente). No Distrito Federal, o subtipo 3a (39%) foi mais
freqüente que 1a (31,7%), sendo o restante (29,3%) identificado como
subtipo 1b.

ACKNOWLEDGEMENTS

We are grateful to the staff of blood banks of the States of Mato
Grosso do Sul, Goiás and Distrito Federal for blood samples. To KP
Souza, RC Ferreira and NR Silva for techinical assistance.

REFERENCES

1. ALBERTI, A. & BENVEGNÙ, L. - Management of hepatitis C. J. Hepat., 38 (suppl. 1):
104-118, 2003.

2. BASSIT, L.; RIBEIRO-DOS-SANTOS, G.; DA SILVA, L.C. et al. - Genotype distributions
of hepatitis C virus in São Paulo, Brazil: a rare subtype found. Hepatology, 29: 994-
995, 1999.

3. CARMO, R.A.; OLIVEIRA, G.C.; GUIMARÃES, M.D.C. et al. - Hepatitis C virus
infection among Brazilian hemophiliacs: a virological, clinical and epidemiological
study. Braz. J. med. biol. Res., 35: 589-598, 2002.

4. FERRER, F.; CANDELA, M.J.; GARCIA, C. et al. - A comparative study of two third-
generation anti-hepatitis C virus ELISAs. Haematologica, 82: 690-691, 1997.

5. GINABREDA, M.G.P.; YOSHIDA, C.F.T. & NIEL, C. - Genomic characterization of
Brazilian hepatitis C virus genotypes 1a and 1b. Braz. J. med. biol. Res., 30: 339-
345, 1997.

6. KRUG, L.P.; LUNGE, V.R.; IKUTA, N. et al. - Hepatitis C virus genotypes in Southern
Brazil. Braz. J. med. biol. Res., 29: 1629-1632, 1996.

7. MARTINS, R.M.B.; BARBOSA, A.P.; OLIVEIRA, J.M.; VANDERBORGHT, B. &
YOSHIDA, C.F. - Genotype analysis of hepatitis C virus in Brazilian hemophiliacs
and blood donors. Vox Sang. (Basel), 78: 255, 2000.

8. OLIVEIRA, M.L.A.; BASTOS, F.I.; SABINO, R.R. et al. - Distribution of HCV genotypes
among different exposure categories in Brazil. Braz. J. med. biol. Res., 32: 279-
282, 1999.

9. PEREIRA, L.M.; SPINELLI, V.; XIMENES, R.A. et al. - Chronic hepatitis C infection:
influence of the viral load, genotypes, and GBV-C/HGV coinfection on the severity
of the disease in Brazilian population. J. med. Virol., 67: 27-32, 2002.

10. SILVA, L.K.; PARANA, R.; SOUZA, S.P. et al. - Hepatitis C virus genotypes in a
northeastern area of Brazil. Amer. J. trop. Med. Hyg., 62: 257-260, 2000.

11. SIMMONDS, P. - Genetic diversity and evolution of hepatitis C virus - 15 years on. J.
gen. virol., 85: 3173-3188, 2004.

12. STRAMER, S.L.; CAGLIOTI, S. & STRONG, D.M. - NAT of the United States and
Canadian blood supply. Transfusion, 40: 1165-1168, 2000.

13. STUYVER, L.; ROSSAU, R.; WYSEUR, A. et al. - Typing of hepatitis C virus isolates
and characterization of new subtypes using a line probe assay. J. gen. virol., 74:
1093-1102, 1993.

14. TOBLER, L.H.; LEE, S.R.; STRAMER, S.L. et al. - Performance of second- and third-
generation RIBAs for confirmation of third-generation HCV EIA-reactive blood
donations. Retrovirus Epidemiology Donor Study. Transfusion, 40: 917-923, 2000.

15. ZEIN, N.N. - Clinical significance of hepatitis C virus genotypes. Clin. Microbiol. Rev.,
13: 223-235, 2000.

Received: 3 January 2005
Accepted: 17 November 2005




