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Abstract

Aim: To investigate the HCV genotype distribution
in Romania in the first national study, to establish the
correlations with epidemiological, biochemical, virological
and histological features and to compare our results with
those from neighboring countries. Patients and methods:
Two distinct groups of patients and two methods were
used: 153 patients in the frame of ACHIEVE study with
genotyping and subtypes determination (Versant HCV
genotype 2.0 assay) and 461 patients in the frame of an
Epidemiological National Multicenter Study having only
genotype determination with a commercial kit (Roche
Molecular System). Epidemiological, biochemical,
virological and histological features were investigated
only in the ENMS group. Results: Genotype 1b was found
in 93.46% (ACHIEVE study) and genotype 1 (without
subtype identification) in 99.13% of patients (ENMS study).
Percutaneous routes of transmission were found in 85.9% of
cases. The prevalence of HCV infection increased with age.
A high viral load (> 600,000 TU/ml) was found in 67.9% of
patients, especially those older than 40 years. Significant
fibrosis > F2 was present in patients older than 40 years
(70.9%). There were no correlations between HCV-RNA
levels and histological features or between ALT levels and
METAVIR activity or fibrosis scores. A similar homogeneity
of HCV genotype distribution has been reported for
Moldavia (96%) and Hungary (94.5%). Conclusions: Type
1 HCV genotype was found almost exclusively in Romanian
patients with chronic hepatitis C by two different methods
of investigation. The pattern showed by this distribution
in Romania and some neighboring countries suggests an
epidemic profile of HCV infection.
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Introduction

Hepeatitis C viral (HCV) infection is one of the major
global public health issues. It is estimated that the global
burden of disease attributable to HCV infection would have
a general prevalence of 2.2% with 170 million people having
been infected with HCV [1, 3].

The epidemiology of hepatitis C has to be reconsidered
in the context of particular social and economic aspects in
different countries and taking into account the possibilities
of the spread of HCV infection due to the globalization and
free circulation of persons.

Worldwide statistics have revealed significant geographic
variation of the prevalence of infection [4]. At the global
level, Romania is situated in an intermediate risk area, with a
prevalence of 4.9% of anti-HCV antibodies [5], but referring
to the European space, Romania has a high prevalence of
the infection [6]. Hepatitis C is thus an important health
issue for Romania. A multicentric national study carried out
between 1998-2000, which studied the etiological profile of
chronic hepatitis and liver cirrhosis in Romania, established
that HCV infection was the most important etiological factor
for chronic liver diseases [7].

HCV has a high viral heterogeneity. According to
nucleotide divergence there are six genotypes, each of them
containing a series of subtypes [8]. Virus genotypes have a
striking geographical and epidemiological distribution and
genotype identification is clinically important to tailor dosage
and duration of the treatment [9, 10].

Despite some attempts to establish the HCV genotypes,
there has been no published study until now concerning
HCV genotyping in Romania. The aims of this study were:
the assessment of HCV genotype distribution in Romania,
the correlation of the genotypes with the demographic
profile, epidemiological factors, biochemical, virological
and histological features and the comparison of our data
with those of the neighboring countries.



46

Grigorescu M

Material and methods

Study design

To have a more accurate evaluation of the distribution
of HCV genotypes in Romania, two independent studies
were carried out:

— one as part of an international multicenter study
(ACHIEVE study phase 2 and 3) - Human Genome Science -
Romanian patients, with permission, comprising 153 patients
(May 2005-May 2007) [11];

— an Epidemiological National Multicenter Study
(ENMS) for genotyping of HCV in Romania, carried out
between October 2005 — March 2006. This study included
461 patients with HCV infection from all geographical
regions of the country, referred to the tertiary diagnostic
centers to evaluate the inclusion criteria for antiviral
treatment according to the rules established by the National
House of Health Insurances.

Inclusion and exclusion criteria

Patients with positive serum antibodies for HCV (anti-
HCV) for at least 6 months and HCV-RNA detectable
in the serum were included in the study. Patients having
coinfections with hepatitis B virus (HBV) and human
immunodeficiency virus (HIV) and patients with significant
alcohol intake (> 20g/day for women and > 30g/day for men)
were excluded.

Patients‘ evaluation

HBsAg status and specific antibodies to HCV, HBs
and HIV were determined with commercial kits (HBsAg
— Hepanostika, Biomérieux, France; anti-HCV Organon
Teknika, The Netherlands; anti-HI'V Genscreen Plus, Sanofi
Pasteur, France).

Quantification of the viral load (HCV-RNA) in serum
was done by amplification method: Cobas Amplicor HCV
monitor version 2.0 (Roche limit of quantification 600 U/
ml) for ENMS and by RT-PCR for ACHIEVE study (limit
of quantification 43 IU/ml). All samples were kept at -85°C
until the viral load assessment.

Serum levels of aminotransferases were determined.
According to the method used, upper limits of normal were
considered 42 IU/1. Liver biopsies were evaluated according
to the METAVIR scoring system [12] in 272 patients from
the ENMS group.

Activity (A) and fibrosis (F) were analyzed taking into
account the significance of histological substrate (insignificant
activity: AO-1, significant A > 2 and insignificant fibrosis:
FO-1 and significant F > 2) and according to age.

All patients belonging to the ENMS group had to
answer a standardized questionnaire for demographic and
epidemiological data.

Genotype determination

Genotyping in the ACHIEVE study was based on a
new version of the INNO-LiPA HCV assay: Versant HCV
genotype 2.0 assay [13]. The method allowed genotype and
subtypes determination.

For the ENMS investigation, the genotype was
determined in a single laboratory using linear array HCV

genotyping test (Roche Molecular System). The method
was not able to identify subtypes.

Statistical analysis

Statistical analysis was made on STATA version 7.0 and
included Student’s ¢ test for continuous variables and chi-
square (x?) test for categorical data. Only the data obtained
in the ENMS study were used to assess the epidemiological,
biochemical, virological and histological parameters.

This study was approved by the National Ethics
Committee, Bucharest, Romania.

Results

The demographic features

The main demographic characteristics of the patients
are shown in Table I. The mean age of patients studied in
the two groups was almost the same. There was a clear
predominance of females in both groups (F/M ratio 2 and,
respectively 1.81).

Table 1. Demographic characteristics of the patients studied

ACHIEVE study ENMS study p
(n=153) (n=461)
Age (years) 46.40 £ 11.68 47.2+1070 0.43
mean+SD
Gender
Male (n;%) 50 (32.7) 165 (35.8) 0.54
Female (n;%) 103 (67.3) 296 (64.2)

The distribution according to age was established for
the patients included in the ENMS group as shown in Table
II. More than two thirds of the patients (76.1%) were older
than 40 years.

Table II. Distribution of the patients according to age (ENMS)

Age (years) No of patients %
10-19 3 0.65
20-29 40 8.8
30-39 68 14.9
40-49 118 25.6
50-59 198 43
60-69 34 7.5
Total 461 100
HCYV genotypes

The results obtained in the studied groups are shown in
Table II1. The vast majority of patients had HCV genotype
1 infection.

Routes of transmission

From the epidemiological point of view, in the ENMS
study most of the patients recognized a presumable
percutaneous route of transmission: 396 (85.9%), followed
by non-percutaneous transmission: 41 (8.9%) and so-
called community acquired: 24 (5.2%). In the group with
percutaneous transmission the prevalence of risk factors was
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Table II1. HCV genotypes according to studied group

Table V. Activity and fibrosis according age (ENMS)

Studied group Genotype

1 Non-1 Unidentifiable
ACHIEVE study 1b: 143 2a/2¢: 1 9 (5.8%)
(n=153) (93.46%) (0.65%)
ENMS study 457 (99.13%) 3 :1(0.22%) 3 (0.65%)
(n=461)

in decreasing order: bleeding dental procedures (77.3%),
general surgery (58.2%), blood transfusion or blood products
administration (34.8%), attendance of beauty saloons
(18.5%), injections under poor conditions (17.8%), tattoos
(5.4%) piercing (4.1%), intravenous drug administration
(1.1%), hemodialysis (0.2%). The blood transfusions in
history were found in 92 females (73.02%) and 34 males
(26.28%) (p=0.02).

Viral load

Viral load was assessed in 443 patients and values were
reported to the threshold of 600.000 IU/ml: 301(67.9%) had a
viral load > 600.000 Ul/ml and 142 (32.1%) had a viral load
<600.000 Ul/ml. The distribution of viral load according to
age is shown in Table IV.

Table IV. HCV-RNA levels according to patient’s age

(ENMS)
Viral load Age (years) p
<40 years > 40 years
(n=106) (n=337)
<600.000 TU/ml 48 (45.3%) 94 (27.9%) 0.0013
>600.000 IU/ml 58/54.7%) 243 (72.1%)
Histological features

From the histological point of view, there is not a
significant difference according to age for the degree of
activity (p=0.88). A significant fibrosis was found in patients
older than 40 years (Table V).

Biochemical activity

The aminotransferase levels were studied according to
the grades of activity and stages of fibrosis (Table VI). No
differences were found according to these parameters.

Histological Age (years) Total p
scores number
<40 years, > 40 years,
n (%) n (%)
Activity
A 9 0.88
- (14.7) 35(16.6) 44 (16.1)
A>2 52(85.3) 176 (83.4)  228(83.9)
Fibrosis
F 25(41.0)  54(25.6)  79(29.01) 0.02
o . . .
F>2 36 (59.0) 157 (74.4) 193 (70.9)

Relationship between viral load and histological
features

We did not find any relation between the viral load and
grades of activity (p=0.61), or the stages of fibrosis (p=0.19)
(Table VII).

Discussion

This is the first study carried out on a large number of
patients covering all geographical regions of Romania to
establish HCV genotype prevalence in chronic hepatitis.

The concordance of the results obtained in the studied
groups making use of two different methods and carried
out in two different laboratories allows us to give a definite
answer regarding HCV genotypes: currently the genotype
1, and probably its subtype 1b (ACHIEVE study) [11] is
almost exclusively present in Romania.

Despite some attempts to identify the HCV genotype
distribution in Romania, our country has remained a white
spot on the map until now. Only one study published in a
local medical review on 86 sera coming from two distinct
regions of Romania found the genotype 1 in 73% of cases (1b
in 68% and 1a in 5%), genotype 4 in one and amplification
was inconclusive in 9 cases and negative in 14 [14]. A
study from Australia reported one Romanian patient who
underwent liver transplantation and had genotype 4a [15].

We were able to make a detailed analysis only on the
patients in the ENMS study.

Table VI. ALT levels reported to liver histology (ENMS)

Histology ALT levels p
N-1.4N 1.5-1.9N 229N 339N > 4N
Activity, n (%)
1 5(20.0) 12(33.33)  9(1452)  8(10.67)  10(13.52 0.08
2 17(68.0)  19(52.78)  44(70.97)  60(80.0) 50 (67.57)
3 3 (12.0) 5(13.89)  9(1452)  7(933)  14(1891)
Fibrosis, n (%)
0 0(0.0) 4(8.52) 2(2.78) 1(1.18) 0(0.0) 0.12
1 8 (32.0) 15(3191)  16(2639) 14(21.18)  19(27.14)
2 6 (24.0) 18(383) 23 (37.50) 32(45.88) 26 (37.14)
3 11(440)  8(17.02)  20(31.94) 21 (31.76) 22 (31.43)
4 0(0.0) 2 (4.25) 1(1.39) 0(0.0) 3 (4.29)

N=ULN
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Table VII. The degrees of activity and stages of fibrosis according
to the viral load

ARN-VHC ARN-VHC p
< 600,000 TU/ml > 600 000 TU/ml
n (%) n (%)
Metavir A
1 12 (13.33 %) 32 (17.58 %) 0.61
2 65 (72.22 %) 128 (70.33 %)
3 13 (14.45 %) 22 (12.09 %)
Total 90 182
Metavir F
0 1(1,11 %) 4 (2.19 %) 0.19
1 24 (26.67 %) 50 (27.5 %)
2 38 (42.23 %) 71 (39.01 %)
3 23 (25.55 %) 56 (30.76 %)
4 4 (4.44 %) 1(0.54 %)
Total 90 182

The demographic data showed that HCV infection was
found in people of all ages, but the prevalence increased
with age. There is a peak between 50-59 years and a clear
predominance of infection in females. This predominance
might be explained by an increased demand for medical care
in females, implying some percutaneous procedures and
possibly by the increased need for transfusions. These data
are in concordance with our previous study concerning the
etiological profile of chronic hepatitis in Romania [7].

The studies carried out worldwide indicate that the
genotype 1 was the most common genotype in older patients
and other genotypes such as 3a and 4 were found in younger
patients [16, 17]. The distribution according to age in our
study revealed the predominance of patients older than 40
years. The presumption was that the infection in Romania
occurred earlier in the past, probably linked to blood
transfusions and other parenteral routes of transmission.

The possible routes of transmission were identified in
93.7% of patients by a standardized questionnaire. The
great majority of patients recognized a percutaneous route,
in decreasing order: dental surgery, general surgery and
blood or blood products administration. Transmission by
blood or blood products accounted for only 34.8% of cases,
but all these patients had had at least one more presumable
factor, which might have favored percutaneous transmission,

so we were unable to establish the date of infection. Non-
percutaneous routes seem to occur more often in younger
patients than percutaneous transmission or community-
acquired.

The HCV-RNA levels increased with age and the viral
load > 600.000 IU/ml was found mainly in patients older than
40 years. It is difficult to give an answer for this distribution.
Some studies revealed increased levels of viremia in patients
aged 40 years or older [18, 19]. Also one study suggested
that the levels of HCV-RNA increase with the duration
of infection, perhaps in relation with age and advanced
liver disease [20], but we did not find the association with
histological changes.

In the whole group there was a predominance of viral load
> 600.000 IU/ml (67.9%). A possible association between
genotype 1 and high levels of HCV-RNA is not supported
by some studies [21-23]. However, in our study 32.1% of
patients had a low baseline viral load (< 600.000 1U/ml)
and these patients might be suitable for a shorter duration of
the antiviral treatment [24]. Only a subset of patients with
low baseline viremia and rapid virological response (RVR),
defined as an undetectable level of HCV at week 4 could
benefit from this strategy [25, 26].

From the histological point of view, significant fibrosis
(F > 2) was found in patients over 40 years. There were no
correlations between ALT levels and METAVIR activity or
fibrosis scores (Table VI) although some studies suggested
that the high ALT levels could predict the histological scores
even in chronic hepatitis C [27].

We did not find an association between the viral load
and histological activity or stages of fibrosis. In some recent
studies genotype 1 appeared to be associated with more
severe liver disease, as compared with genotypes 2 and 3
[18, 21, 22].

In order to compare our results concerning HCV
genotype distribution with those reported for neighboring
countries, we have selected the most representative available
data published on Medline (Table VIII).

The neighboring countries have a high prevalence of the
HCYV genotype 1: Moldavia: 96% [28], Hungary 91.5% [29]
and Bulgaria 77.5% [30]. The situation is quite different in
Serbia and Montenegro where the genotype 1 was found only
in 57.9% of cases, mainly in older patients and associated
with a high level of viremia, a higher histological substrate

Table VIII. Genotype distribution in Romania and the neighboring countries

HCV genotypes (%)
Country Number 1 2 3 4 Dual Inconclusive
of cases HCV
infection
Bulgaria (26) 32 80.8 - - - 11.4 7
Hungary (25) 211 94.5 - 0.5 - 5 -
Moldavia (24) 56 96.0 - 4 - - -
Serbia and Montenegro 164 57.9 3.7 232 6.7 8.5 -
(23)
Romania (present study) 614 97.72 0.16 0.16 - - 1.96
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of activity and fibrosis and the absence of intravenous drug
abuse [18]. The results from Ukraine are inconclusive,
but the dominant genotype seems to be 1 with differences
according to the geographical regions, including genotypes
3,5and 2 [31].

Analysis of the HCV genotypes within a defined
population is a useful epidemiological tool for the study of
the evolution of HCV infection in different geographical
regions and risk groups. The epidemiological and genetic
data suggest that the main factors responsible for the
epidemic spread of HCV over the past 50 years in Europe
were the new routes for transmission: blood transfusions
or blood product administration, especially after 1940; the
medical use of unsterilized needles for injections and for
large scale vaccination; intravenous drug use associated with
sharing of injection equipment [32-34].

The homogeneous distribution of HCV genotypes in
three distinct populations - Romanian, Hungarian and
Moldavian is quite surprising.

It is difficult to give an answer for this unusual pattern
of HCV genotype distribution in Romania in the European
context. In most European countries at least two successive
changes have occurred: the first implying genotypes 1b and
2, linked to blood transfusions and the second implying
genotypes 3a and 1a linked to intravenous drug use [35].

The pattern showed by distribution of genotypes in
Romania, Moldavia and Hungary suggest an epidemic
profile, related to parenteral transmission, associated with
surgery, blood transfusions and blood product administration,
and the medical use of unsterilized needles for injections or
vaccinations [32, 33, 35].

This study has some limitations. In the ENMS study we
were not able to identify the genotype 1 subtypes. Also our
study was a cross-sectional study that investigated patients
with overt liver disease without any information about the
duration of infection. Also, we did not include in the study
patients with double infection, and especially those with
HIV coinfection.

In conclusion, type 1 HCV genotype was found almost
exclusively in Romanian patients with chronic hepatitis C by
two different methods of investigation. The pattern showed
by this distribution in Romania and some neighboring
countries suggests an epidemic profile of HCV infection.
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