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ABSTRACT

ThehepatitisC virus(HCV) isclassifiedinto six different genotypesand their distribution isdifferent throughout
theworld. Epidemiologic studies areimportant to determine several characteristicsof thevirus, aswell asthe
disease. This study analysed the prevalence of HCV and its genotypes among patients from a leading
hospital in Ceara, which islocated in Northeast Brazil. A total of 119 anti-HCV-seropositive patients, each
having previously completed a questionnaire about risk behavioursrelated to HCV infection were tested for
HCV infection using aqualitative HCV polymerase chain reaction (PCR) assay and genotyping by restriction
fragment length polymorphism (RFL P). The detecti on was based on amplifying of the non-coding 5’ region.
Of the 119 patients, 95 showed positive resultsin the qualitative HCV test. History of surgery wasthe most
reported risk factor, followed by the use of drugs, having tattoos, undergoing haemodialysis and occupational
exposure. Genotype 1 was the most prevalent (46.9%), followed by genotype 3 (34.4%) and 2 (8.3%). The
genotype distribution was similar for al of the various risk behaviours.
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INTRODUCTION

The transmission of the hepatitis C virus by parenteral
exposure is well documented. In the past blood transfusions
werethe most common channel of HCV transmission. However,
the possibility of hepatitis C infection being transmitted by
blood transfusionswas reduced (2) after the discovery of HCV
(13) and the use of screening testsfor hepatitis C (23). Vertical
and sexual transmissions may also occur but these are
considered to below risk factors. Injecting-drug usersrepresent
themajor at-risk group for HCV transmission; both theincidence
and prevalence of HCV infection remain high. In addition,
intranasal cocaine use, being tattooed and body piercing are
other modesof HCV transmission (15,18,21,22,28,32).

Genotype determination isimportant for epidemiol ogical,
aswell as clinical analysis. HCV genotypes show a distinct
geographical distribution. Genotypes 1, 2 and 3 are the most

frequent intheworld, and are found in Japan, Western Europe
and North America, while others, such as genotype 4, are
found predominantly in Northern and Central Africa, and in
the Middle East (27). HCV genotypes are al so associated with
specific routes of transmission and epidemiological features
(16,35).

HCV genotypes are determined by nuclectide sequencing
of the entire genome followed by composing a phylogenetic
tree. This is presently the gold standard for detecting and
identifying the various HCV genotypes and subtypes (20).
Other, more practical genotyping methods are based on
serological or molecular techniques. Polymerase chain reaction
(PCR) based genotyping methods include the use of genotype-
specific primersfor amplification, reverse-hybridization analysis
using genotype-specific probes for an HCV region and by
restriction fragment length polymorphism (RFLP) analysis of
the highly conserved 5" non-coding region (NCR) (33).
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A previous study suggested that genotypes 1 and 3 were
more prevalent in Brazil (9); however the work was conducted
mainly in South and Southeast Regions. Therefore, this study
aimed to evaluate the prevalence of HCV genotypesin Ceara
(Northeast of Brazil), correlating them with epidemiological data.

MATERIALSAND METHODS

1. Patients

Thisstudy was conducted with 119 chronically HCV-infected
patients, who were attended at the Walter Cantidio University
Hospital, Ceara (Northeast Brazil), between March 2004 and
August 2005. The Walter Cantidio University Hospital is
considered asthereference hospital in thetreatment of HCV in
this state. The study population included 70 (58.8%) men and
49 (41.2%) women, varying from 18 to 80 yearsold.

The study group included patients with anti-HCV positive
blood tests, and also those screened for HCV infection from
high-risk groups. These patients came from different parts of
the state. A form of consent was obtained from all patientswho
participated in this study. The Ethical Committee Guidelines of
theMedical School, Federa University of Ceara, werefollowed
in the conduct of this research.

2.HCV RNA detection and genotyping

HCV-RNA was determined by nested PCR using primers of
the 5" non-coding region of HCV genoma (11, 12) and
genotyping by RFLP, as described by Davidson et al. (14) and
McOmishet al. (27).

3. Collection of Epidemiological Data

Face-to-face interviews were conducted to collect
information regarding potential host-related and environment-
related risk factorsto HCV. Extensive medical history wasalso
obtained. Clinical information, including ALT and AST levels,
was obtained from the hospital records of each patient and the
data used for further analysis. A form of consent was obtained
from all patients who participated in this study. The Ethical
Committee Guidelinesof theMedical School, Federa University
of Ceara, were followed in the conduct of this research.

4. Satistical analysis

Analysis was performed using two statistical database
packages: SPSSversion 10for windows (1L, USA) and Epi-Info
6.04d (CDC, GA, USA). Fisher’s exact test and c2 test (Yates
corrected) were used to analyse proportions between groups
when appropriate. P values < 0.05 as statistically significant.

RESULTS

Of the 119 patients, 95 (80%) were found to be positivein
the qualitative HCV test. Sixty percent of the positive patients
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weremale. Theaverage age of the patientswas 44, ranging from
18t0 68 years. However, 82% of the patients (78/95) werefrom
32to 58 yearsold (Fig. 1). There was no association between
HCV positive PCR and age or gender. Sixty-six percent of the
patients had more than seven years of schooling.

None of those studied had anti-bodies for HIV, syphilis, or
Chagas. Regarding the HBV infection, resultswere obtained in
40 cases. Of these, 14 showed some positive HBV markers:
three (7.5%) HBsAQ positive, two (5%) anti-HBc IgM positive,
ten (25.0%) were anti-HBs and anti-HBc 1gG positive, and in
seven (17.5%) the only positive marker wasanti-HBs.

Therisk of HCV wasfound to be associated with aclinica
history of surgery. Thisfactor wasfound in 73.7% of the HCV
positive patients (70/95), with 68.6% of them having had only
one surgical intervention. Caesareans (17.9%), followed by
correction of bone fractures (11.6%) and colostomies (11.6%)
were the most common procedures reported.

Forty-three patients (45.3%) reported having had blood
transfusions. Dialyses, tattoos and occupational risk
corresponded to 7.3%, 10.4% and 8.3%, respectively, of the
HCV positive patients (Table 1). In 1993, an investigation of
anti-HCV in the Brazilian blood banks was begun, and in this
study it was seen that there was no association between HCV
and blood transfusions before or after 1993 (P = 0.35, according
tothe Fisher test). In contrast, therisk of HCV increased among
drug users; 24 out of 25 patients who were drug users were
HCV positive. This pattern was statistically significant (P =
0.04; Table 1). The patientsreferred to the use of intravenous or
inhaled cocaine and marijuana, and also to the use of an
intravenous energy drug (Gluconergan®).

All of the 95 patients who were positive in the PCR assay
were submitted to genotyping (Table 2). It was seen that,
genotype 1 was the most prevalent, observed in 45 patients
(47.4%), followed by genotype 3 (33 patients, 34.7%) and
genotype 2 (8 patients, 8.4%). It was not possibleto determine
the genotype of nine samples, due to insufficient material.
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Figure 1. Age distribution of 95 patients with positive
qualitative HCV PCR assay.
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The results from the genotype analysis and host-related
factorsarea so presented in Table 2. Genotype 1 wassignificantly

Table 1. Relation between therisk factorsto HCV infection and
theresult of the qualitative HCV PCR assay.

Result of the qualitative

PCR assay
Risk factors Positive (%) Negative (%) P value*
Surgery 70 (80 17 (200 NSt
Blood transfusion 4 (83 9 17) NS
Use of Drugs 24 (99 1 @ 004
STD’s IC OB (°3)] 4 (12 NS
Tattoos 0 (@) 3 (23 NS
Diayses 7 (70) 3 (30) NS
Occupational risk 8 (80) 2 (20 NS

* Fisher’'s exact test; T Not statistically significant.

more prevalent among the patients with occupational risk (P =
0.01). The investigation revealed that genotypes 1 and 3 were
more prevalent in all of therisk factor groups.

DISCUSSION

This is the first descriptive study to consistently examine
HCV in Ceara, in HIV-negative patients, enabling the respective
effects of different factors, aswell asHCV, to beinvestigated.
The patients were invited by an experienced physician of a
leading medical hospital school in the treatment of hepatitisin
Ceard. They were selected based on their clinical history of
HCV or anti-HCV seropositivity.

Inthisstudy, the prevalence of HCV ribonucleic acid (RNA)
was higher in male patients and in those who were 39 and over.
Similar studies, conducted in other parts of Brazil, found HCV
RNA associated with ages of 35 and over (31, 40), which could
be explained by a combination of age effect and past infection
Zarifeet al. (40). One person had been infected at the age of 19,

Table 2. Comparison of risk factorsand HCV genotypesin 95 HCV positive patients.

HCV Genotypes

Risk factors § Typel (%) Type2 (%) Type3 (%) Indeterminate (%) P value*
All subjects 45(47.3) 8(84) 33(34.7) 9(95)
Surgery

Yes(n=70) 32(45.7) 5(7.1) 27(38.6) 6(8.6) NSt

No (n=25) 13(52) 3(12) 6(24) 3(12) NS
Blood transfused

Yes(n=43) 20(46.5) 5(11.6) 16(37.2) 2(4.7) NS

No (n=52) 25(48) 3(5.8) 17(32.7) 7(135) NS
Drug user

Yes(n=24) 11(45.8) 2(84) 8(333) 3(125) NS

No(n=71) 34(47.8) 6(85) 25(35.2) 6(85) NS
STD

Yes(n=29) 13(44.8) 4(13.8) 10(34.5) 2(6.9) NS

No (n=66) 32(485) 4(6.1) 23(34.8) 7(10.6) NS
Any tattoos

Yes(n=10) 6(60) 0(0) 4(40) 0(0) NS

No (n=85) 39(45.9) 8(94) 29(34.1) 9(10.6) NS
Diayses

Yes(n=7) 4(57.1) 0(0) 3(429) 0(0) NS

No (n=88) 41(46.6) 8(9.1) 30(34.1) 9(10.2) NS
Occupational exposure

Yes(n=8) 7(875) 0(0) 1(125) 0(0) 0.01*

No(n=87) 38(43.7) 8(9.2 32(36.8) 9(10.3 NS

8Totals vary according to the availability of data; * Fisher's exact test; T Not statistically significant.
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whileall theotherswere 30 or older. Zarife'sfindingsweresimilar
tothisstudy’sdatawhich found four patientsunder 25. Similarly,
two independent studies conducted in the United States and
Italy; also demonstratethat HCV positive patientswere between
40 and 60 years (3, 39). The association of HCV with gender is
still not clear, since the results of several studies are quite
different. Zarifeet al. (40) found ahigher prevalencein women,
whereas Silvaet al. (36) and Bassit et al. (4) found predominance
in men. However, Albuquerqueet al. (1) and Busek et al. (9) did
not find any significant correlation between gender and HCV.
Other studies conducted in Australia (2204) and Italy (19)
showed that HCV wasmore prevalent in thefemale population,
whilein Poland (7), morein males. Thelink between HCV and
males may reflect the differencesrelated to stigmaand itssocial
consequences thus resulting in differences in health-seeking
behaviour.

In the PCR assay, HCV RNA was found in 80.3% of the
samples which were positive by ELISA (49/61). Six of these
were positive by theimmunobl ot assay, nine were undetermined
and one was negative by the immunoblot assay. The negative
resultsin the immunobl ot assay might reflect the beginning of
an infection or animmunocompromised effect. Although there
have been improvementsin the new version of the EL | SA assay,
the proportion of positivity confirmation is about 80% among
low-risk populations (38). Patients may also develop achronic
infection, showing a positive immunoblot assay or being
undetermined, while not showing HCV RNA.

Beforetheintroduction of anti-HCV screening, several other
publications described that blood transfusions were
significantly associated with HCV infection (1, 5, 6). In this
work, the history of blood transfusions was the most preval ent
of al risk factors which were studied. Of the patients having
had transfusions, 44 of 53 were positivein the qualitative HCV
test. Nevertheless, the high prevalence of patients having had
blood transfusions compared to the other risk factors may bea
consequence of a campaign conducted in 2004 by the Federal
Health Ministry advising the population who had received
blood transfusions before 1993 to be anti-HCV screened.
However, there was no statistical significancein the number of
patients who had received blood transfusions before 1993
compared to those after that date.

HCV was more prevalent among drug users than in other
exposure behaviors. This was similar to that described by
Shepard et al. (34), who reported 64% to 94% worldwide with
the prevalence being directly related to the duration of the
exposure. The participants were not asked to state when they
first used drugs, how often they used them or if they had
shared recipient syringes. However, a group of former
footballersreported having shared or reused recipient syringes
toinject an energy drug (Gluconergan®). In S&o Paulo, Silva
et al. (36) showed a prevalence of 41% among blood donors
for thisrisk factor. Oliveiraet al. (29) and Smyth et al. (37)
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showed an odds ratio for infection of ~3 for each 10-fold
increasein the number of lifetimeinjecting episodesfor those
who shared needles/syringes compared to those who injected
with sterile ones.

The patients in this study stated that they had only used
inhaled drugs, however based on Dunn and Laranjeira(17) who
reported that 74% of cocaine users underwent at least one
transition in the way the drug was administered. The ideathat
therewasintravenous drug use cannot bediscarded. Nowadays,
the use of intravenous drugs, particularly cocaine, isthe major
channel for the transmission of hepatitis C (16, 34).

The results of this study showed HCV infection was also
associated to Sexua Transmitted Disease (STD), whichindicated
at-risk sexual behaviour. However most of the patients were
exposed to at least one other associated risk condition. A
Siberian study reported that the risk factor for HCV infection
was higher among patientswho had at |east four sexual partners
during their lives history, homosexual behaviour, or ahistory of
STD (35). All other potential risk factorsreported by the patients
(HCV RNA-positive heterosexual partner, two or more
heterosexual partners, dental procedures, body piercing and
tattooing) also appeared in a study carried out by Brojer et al.
(7) and Orton et al. (30). The results confirm the advantage of
interviewing rather than patients completing a routine
guestionnaire to identify risk factors.

Regarding occupational exposure, the prevalence of HCV
patients among professionals who work in hospitalsor clinical
laboratories was similar to the findings described by Shustov
and co-workers (35). Therewas no significant impact on HCV
positivity.

Most patients had history of surgery; nevertheless, they
were also exposed to other elements of risk. Recent studies
have described low or no association to HCV for patients who
had previously undergone surgery, general anaesthetic or dental
treatment (24, 35). On the other hand, an African study showed
arate of 50% of HCV positivity among patientswho weregiven
injections without proper safety measures or with non-sterile
needles and syringes, therefore contributing to the HCV
dissemination in that continent (25).

Inthisarticle, theresults of distribution of HCV genotypes
and epidemiologic analysis on the infection sources are
presented. In Ceard, the proportion of genotypes 1, 2 and 3
were 47.3%, 8.4% e 34.7%, respectively. The genotype of the
other nine sampl es could not be determined dueto insufficient
material. These datawere similar to those previously foundin
Brazil, where genotype 1is predominant (1, 4, 26, 31, 36). These
data are in contrast to the genotype distribution observed by
Busek et al. (8) in astudy conducted among ten patientsfrom
ahaemodialysis centre, where there was a higher prevalence
of genotype 3 followed by genotypes 1 and 2. More recently,
a study conducted by Campiotto et al. (10) with 23 patients
showed the following genotype distribution in Northeast
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Region: genotype 1 was the most common (66.4%), followed
by genotype 3 (30.4%) and genotype 2 (3.0%). Although
genotype 1 was significantly associated with health care
workers, the risk factors were not linked to any particular
genotype. Analysing the associations of HCV types 1, 2and 3
to gender, age, risk factors, severity of the hepatic lesion,
other diseases and educational level, no significant correlations
werefound.

These data reinforce the need for patient follow-up and the
use of nucleic acid sequencing techniques in order to explain
the HCV epidemiology in Brazil, as well as investigate the
genotypes which could not be determined. In order to better
explain HCV epidemiology, there should be more studies
targeting specific groups, like injecting drug users or patients
under-going haemodialysis.
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RESUMO

Hepatite pelo Virus C em hospital dereferéncia
brasileiro: fatores epidemiol 6gicos e genotipagem

Ovirusdahepatite C (VHC) éclassificado em seisgendtipos
diferentes e suadistribuicao é diferente em todo 0 mundo. Os
estudos epidemiol 6gicos sdo importantes para determinar
vérias caracteristicas sobre o virus, bem como dadoenca. Este
estudo analisou a prevaléncia do VHC e seus gendtipos em
paci entes atendidos em hospital dereferénciano Ceara, o qual
élocalizado no nordeste do Brasil. Um total de 119 pacientes,
0S quais eram soropositivos anti-VHC, preencheram
questionarios sobre fatores de risco relacionados a infeccao
pelo VHC eforam testados quanto ainfecgéo ao VHC usando
0 teste da reac8o da polimerase em cadeia (PCR) qualitativo
para VHC e genotipagem por “restriction fragment length
polymorphism” (RFLP). A deteccédo foi baseada na
amplificacdo daregido ndo codificante 5. Dos 119 pacientes,
95 mostraram resultados positivos no teste qualitativo para
VHC. A historia prévia de cirurgia foi o fator de risco mais
relatado, seguido pelo uso de drogas, ter tatuagem, ter sido
submetido ahemodialise erisco ocupacional. O genétipo 1 foi
0 mais prevalente (46,9%), seguido pel o gendtipo 3 (34,4%) e
2 (8,3%). A distribuicdio dos gendtipos foi similar entre os
vérios fatores de risco analisados.

Palavras-chave: virusdahepatite C, genétipos, epidemiologia,
nordestes do Brasil, hepatite pelo virus C
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