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subtype 3a was higher in male patients (3a:18.7% vs.14.6%).
hepatitis Cis subtype 1b (71.1%) followed by subtype 3a (17.0%).
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Background: Determination of the Hepatitis C virus (HCV) genotype distributed in a particular area has an important role on public

Objectives: The aim of this study was to determine the frequency of HCV genotypes in Azerbaijani patients.

Patients and Methods: From March 2010 until March 2012, 235 Azerbaijani patients with established chronic hepatitis C, referred to
Hospitals related to Iran University of Medical Sciences and Tehran Hepatitis Center, Clinical department of Bagiyatallah Research Center
for Gastroeneterology and Liver Disease, were enrolled in this cross sectional study. About 5 mL of peripheral blood was collected from
patients and after separation of plasma, viral RNA extracted. HCV-RNA were amplified by RT-nested PCR using primers from the 5"-UTR and
genotyped by RFLP assay, and then HCV genotypes were confirmed using sequencing of cloned PCR products into pJET1.2/blunt cloning

Results: HCV genotyping of positive plasma samples demonstrated that predominant HCV subtype was noted for 1b (71.1%) followed by
subtype 3a (17.0%), genotype 2 (6.8%),1a (1.7%), and mixed infection (3.4%). The mean £ SD age of patients was 37.3+11.8 (range: 2-63) years. Out
of 235 patients, 139 (59.1%) were male. The frequency of HCV subtype 3a was higher in patients under 40 years old (3a: 18.1% vs. 15.0%), and

Conclusions: The current study shows that the predominant HCV genotype among Azerbaijani patients with established chronic

1. Background

Hepatitis C Virus (HCV) is an enveloped positive sense,
single stranded RNA virus which belongs to the family
Flaviviridae and genus hepacivirus (1). According to Sim-
monds nomenclature, HCV strains are classified into six
distinct virus genotypes (1 to 6) and more than 70 sub-
types (e.g., subtype 1a,1b) (2). Hepatitis C is a major health
problem affecting approximately 3% of the world popula-
tion (about 170 million people) (3) and it is an agent for
acute, chronic and fulminate hepatitis (4). Nearly 25% of
patients with hepatitis C virus infection develop cirrhosis
and hepatocellular carcinoma (3).

Hepatitis C virus genotyping is an important tool in
management of the HCV infected patients and in the
epidemiology (5). Importantly, great numbers of studies

have shown a relationship between the HCV genotype
and the response to interferon (IFN) and pegylated in-
terferon (Peg-IFN) therapy in combination with ribavirin
(6). Therefore the HCV genotypes should be determined
prior to antiviral therapy, because it can provide clini-
cally valuable information that can be used to direct the
duration and type of antiviral therapy and also to predict
the possibility of sustained HCV clearance after antiviral
therapy (6, 7).

It should also be noted that the HCV genotypes are dis-
tributed differently and have variant susceptibility to an-
tiviral therapies (3). Some studies have revealed that HCV
infected patients with genotype 2 and genotype 3 have
a sustained a better response to antiviral therapy (65%)
than HCV infected patients with genotype 1(30%) (8).

The distribution of HCV genotypes vary from country to

Implication for health policy/practice/research/medical education:

This manuscript is about distribution of different HCV genotypes in the Azerbijani patients who come from Republic of Azerbaijan country, to Iran for
medical treatment.
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country, for instance HCV genotypes 1, 2 and 3 are distrib-
uted widely around the world, while the most common
genotypes in the United States and Europe are HCV sub-
types1aand1b(9,10).

The most prevalent HCV genotype in North Africa and
the Middle East is genotype 4 (7) and in South Africa and
Southeast Asia are genotypes 5 and 6 ,respectively (3, 11).

The prevalence of HCV genotypes were found to be
1a (47%) and 3a (36%) in Iran (12). The predominant HCV
genotype is 1b in Turkey, Russia, Belarus, Moldova, Uz-
bekistan, Lithuania, and Latvia (13-17), and genotype 3a in
Pakistan (7,18).

2. Objectives

In Republic of Azerbaijan, no study has been done in or-
der to determine the geographical distribution of differ-
ent HCV genotypes; therefore the prevalence of various
HCV genotypes is unknown in this region. The purpose of
this study was to determine the prevalence of HCV geno-
types in Azerbijani patients with established chronic
hepatitis C.

3. Material and Methods

3.1. Study Population

The current cross sectional study was conducted on
235 consecutive Azerbaijani patients with established
chronic hepatitis C (the patients come from Republic of
Azerbaijan country to Iran for medical treatment) who
had been selected for anti-hepatitis C treatment referred
to Hospitals related to Iran University of Medical Sciences
and Tehran Hepatitis Center, Clinical department of Baqi-
yatallah Research Center for Gastroeneterology and Liver
Disease, from March 2010 to March 2012. Precipitants
were informed about the study and a written consent
form was obtained from each patient. The current study
was approved by the local ethics committee of Gastroin-
testinal and Liver Disease Research Center (GIDRC) of Iran
University of Medical Sciences.

3.2. Collection and RNA Extraction of Samples

Five milliliters of peripheral blood was taken from each
patient into EDTA-containing vacationer tubes. Plasma
was separated from whole blood and immediately stored
at 80°C. Viral RNA was extracted from 140 pL of plasma
using a commercial kit (Qiagen GmbH, Hilden, Germany)
according to the manufacturer’s recommendations.

3.3. cDNA Synthesis and HCV Genotyping

For cDNA synthesis, 10 pL of extracted RNA was added
to reaction mixture which contained 4 pl of 5X reverse
transcriptase reaction buffer, 200 U of Moloney Murine
Leukemia Virus Reverse Transcriptase (Fermentas GmbH,
St. Leon-Rot, Germany), 125 pmol mix deoxynucleotidetri-

phosphat, 8 units of RNase inhibitor (Fermentas GmbH,
St. Leon-Rot, Germany), 20 pmol of random hexamer, as
well as 1 uL of diethyl-pyrocarbonate (DEPC) treated wa-
ter. The reactant was incubated at 42 °C for 30 min and
then at 72 °C for 10 min, when the reverse transcriptase,
inactivated. The guidelines of Kwok and Higuchi (19)
were completely followed to avoid carryover any contam-
ination and appropriate positive and negative controls
were routinely used in all steps (RNA extraction, cDNA
synthesis and each round of PCR).

Both nested-polymerase chain reaction (Nested-PCR)
and restriction fragment length polymorphism (RFLP)
assay were performed using primers from the 5 -un-
translated region (5°-UTR) as described by Pohjanpelto et
al (20).

Undigested PCR products (173-bp) of specimens with di-
gested PCR products by restriction enzymes, positive and
negative controls and 50bp molecular weight marker
(Fermentas GmbH, St. Leon-Rot, Germany) were visual-
ized by 3% agarose gel electrophoresis. HCV Genotypes
were determined based on fragmentation pattern of the
amplified DNA.

To confirm the results of HCV-genotyping by RFLP as-
say, the 57-UTR region of HCV from 6 randomly selected
specimens were amplified with Pfu DNA polymerase and
then PCR products from the second round of nested-PCR
were cloned into pJET1.2/blunt cloning vector (Fermen-
tas GmbH). The DNA from two clones of each specimen
was sequenced by dye termination method using the ABI
3730 XL sequencer.

3.4. Statistical Analysis

Statistical analysis was performed by SPSS version 17
(SPSS, Chicago, IL). Descriptive analyses as well as Stu-
dent’s t-test, Mann Whitney and Chi-square as well as
Fisher’s exact test were used. A (P < 0.05) was considered
statistically significant.

4. Results

A total of 235 patients with established chronic hepati-
tis C were enrolled in this cross sectional study. The HCV
genotype of the study population was carried out before
starting antiviral treatment. The HCV genotypes frequen-
cy was determined as follows: genotype 1b in 165 (71.1%)
patients, genotype 3a in 40 (17.0%), genotype 2 in 16 (6.8%)
patients, 1a in 4 (1.7%), and mixed infection in 8 (3.4%)
patients. Of 8 mixed genotype infection patients, mixed
inter-genotype infection 1b and 3a was the most common
(62.5%). It should also be noted that mixed HCV infection
was detected in 6 (75%) of patients with multi blood or
blood products transfusion that was statistically signifi-
cant (P value = 0.031). The HCV genotypes of the patient's
plasma sample were confirmed via nucleotide sequenc-
ing of the HCV 57-UTR. Demographic data and distribu-
tion of HCV genotype in all the patients are presented in
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Table 1.

The mean + SD age of patients was 37.3+11.8 (range: 2-63)
years. Out of 235 patients, 139 (59.1%) were male. The mean
age of the women was statistically higher than men (39.6
vs. 35.7, respectively) (T-test, P < 0.05). The frequency of
the genotype 1b in participants under and above 40 years
old was 71.6% and 70.0% respectively, which was not sta-
tistically significant. The frequency distribution of HCV
subtype 3a was higher in patients younger than 40 years
old (3a:18.1% vs.15.0%) (T-test, P < 0.05), and subtype 3a dis-
tribution was higher in male patients (3a: 18.7% vs. 14.6%)
that was statistically significant (T-test, P < 0.05).

Table 1. Demographic Parameters and Hepatitis C Virus Geno-
types Distribution among Azerbaijani Patients in Capital City of
Iran-Tehran

Parameters Female Male Total
No. (%) 96 (40.9) 139 (59) 235(100)
Mean age 39.6+13.3 35.7+10.1 37.3%11.8
Type of HCV Genotype and Subtypes
1a 2(21) 2(1.7) 4(1.7)
1b 70(72.9) 97(69.8) 165 (71.1)
2 7(7.2) 9(6.5) 16 (6.8)
3a 14 (14.6) 26 (18.7) 40 (17.0)
Mixed infec- 3(3.1) 5(3.6) 8(3.4)
tion
HCV Mixed Infection
laand3a = 1(0.7) 1(0.4)
1band2 - 1(0.7) 1(0.4)
1band3a 3(3.1) 2(1.4) 5(2.1)
2and3a - 1(0.7) 1(0.4)

5. Discussion

The worth of HCV genotyping as an epidemiological
parameter has been shown. The present study was per-
formed on 235 chronically HCV infected Azerbaijani pa-
tients, who come from Republic of Azerbaijan country
to Iran for medical treatment, to determine the preva-
lence of HCV genotypes in their plasma specimens. The
frequency of HCV genotypes was found as follows: HCV
genotype 1b was the most frequent (71.1%), followed by
genotype 3a (17.0%), genotype 2 (6.8%), genotype 1a (1.7%),
and multiple HCV genotypes in 3.4% of the patients.

Little is known about the distribution of HCV genotypes
in the former Soviet Union, where hepatitis C is endemic
(17). This is the first study conducted in Azerbaijani pa-
tients; therefore we are not able to compare the results
with that. There are some reports about the prevalence
of HCV genotypes in the former Soviet Union, which are
compatible with the current study. The most prevalent
HCV genotype in different regions of the former Soviet
Union is genotype 1b: Russia (76%), Moldova (89%) (17),
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Belarus (53.8%) (21), Uzbekistan (64.2%) (22), Estonia (71%)
(23), Lativa (85%) (24), Lithuania (54%) (25), Georgia (59%)
(26), and Tajikistan (84%) (27), (Table 2), that are compa-
rable with the present study’s result. The distribution of
HCV genotypes and subtypes in non-Arab countries (14 ,
28, 29), and Arab countries (25, 30-33) in the Middle East
and several countries of the former Soviet Union (17, 21-
25) are shown in Table 2.

Table 2. Distribution of Hepatitis C Virus Genotypes and Sub-
types in the Former Soviet Union and the Middle East

Region/ Genotype and Subtype Refer-
Countries Most Common  Less Common ences
The former Soviet Union
Russia 1b (76.0) 3a(13.0),2a(7.0) (17)
Estonia 1b (71.0) 3a(24.0) (34)
Uzbekistan 1b(64.2) 3a(25.0) (22)
Belarus 1b (53.8) 3a(38.5),1a(5.1)  (21)
Moldova 1b (89.0) 2(4.0) (17)
Latvia 1b (85.0) 3a(10.0) (35)
Lithuania 1b (54.0) 3a(23.9),2a (36)
(10.9),2b (4.4)
Georgia 1b (59) 3a27),2af2c(11), (26)
1a(3)
Tajikistan 1b (84.6) 3a(7.6),2a(5.7, (27)
2¢(1.9)

Non-Arab Countries

Iran 1a(39.7) 3a(27.5),1b(121)  (29)
Turkey 1b (87.2) 1a(9.9) (14)
Pakistan 3a(54.4) 3b(8.2),1a(6.8), (28)
1b (4.6),4(1.3)
Arab Countries

Saudi 4(62.0) 1(24.0),2(7.4) (33)
Arabia

Jordan 1a(40.0) 1b(33.3),4(26.7)  (25)
Kuwait 4(38.0) 1(27.0) (32)
Iraq 4 1b, 13, 3a 37)
UAE 4(45.4) 3a(23.8),1a(15.0) (30)
Oman 4 Not available (37)

It was estimated that the divergence of different vari-
ants of subtype 1b has occurred about 70-80 years ago
(39). Regarding the isolation of the former Soviet Union
from the other parts of the world after the revolution of
Bolsheviksin 1917, it is be possible that the time of diver-
gence of HCV variants of subtype 1b, in that region goes
beyond 80 years. Because of isolation of the former Soviet
Union, the predominant HCV genotype is subtype 1bin dif-
ferent countries in this region (17). Noteworthy is the fact
that the subtype 1b was spread principally through blood
transfusion or blood products and medical procedures
(17, 22), whereas there were reports from St. Petersburg,
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Russia, and from several European countries that found
much more often a high prevalence of subtype 3a among
intravenous drug users than in general population (38,
40). Interestingly there are some reports that show a dif-
ferent distribution of HCV genotypes during years, for
instance; prodominant HCV genotypes was 1b (90.0%),
and 3a (10.0%) in 1997 (17), and 1b (64.2%), and 3a (25%) in
2003 in Uzbekistan (22), and was 1b (70%), and 3a (20.0%)
in1997(17), and 1b (53.8%), 3a (38.5%), and 1a (5.1%) in 2008
in Belarus (21). These reports might show a changing in
the distribution of HCV genotypes in these countries that
needs more investigation. On the other hand the most
frequent of HCV genotypes was genotype 1b (71.1%), 3a
(17.0%), and 2 (6.8%) in the present study. Due to lack of in-
formation, we could not compare the results. Therefore,
it seems that more studies focusing on determination of
the prevalence of HCV genotypes in different population
will be needed in Azerbaijani HCV infected patients.

In the present study we found that the frequency of HCV
subtype 3a was higher in patients younger than 40 years
old (3a: 18.1% vs. 15.0%) that was statistically significant.
This finding is compatible with some recent studies that
show an increase in the distribution of HCV subtype 3a
in the young population of Iran (41), Germany (42), and
Slovenia (43).

In conclusion, the current study indicates that the pre-
dominant HCV genotype among Azerbaijani patients
with established chronic hepatitis C is subtype 1b (71.1%)
followed by subtype 3a (17.0%), and 2 (6.8%). This is a pre-
liminary study and a study with large population size is
required to determine of HCV genotype in different pop-
ulation in Republic of Azerbaijan country.

Acknowledgements

We thank all the volunteers who generously enrolled in
the current study.

Author’s Contribution

Farah Bokharaei-Salim, Hossein Keyvani designed the
study and were responsible for the overall study manage-
ment. Farah Bokharaei-Salim, Hossein Keyvani organized
the analysis. Farah Bokharaei-Salim, Hossein Keyvani,
Seyed Hamidreza Monavari, Seyed Moayed Alavian and
ShahinFakhim prepared the manuscript. The statistical
analyses have down by Farah Bokharaei-Salim, Shahin
Fakhim and Sherko Nasseri. All authors contributed to
the final version of the manuscript.

Financial Disclosure

The authors have no financial disclosures to declare and
no conflicts of interest to report.

Funding/support

The present study was supported by the Research Dep-
uty of Iran University of Medical Sciences, grant number
18118.

References

1.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

Rho |, Ryu JS, Hur W, Kim CW, Jang JW, Bae SH, et al. Hepatitis C
virus (HCV) genotyping by annealing reverse transcription-PCR
products with genotype-specific capture probes. | Microbiol.
2008;46(1):81-7.

Irshad M. Retracted: Genetic diversity in hepatitis C virus (HCV):
Abrief review. Rev Med Virol. 2008;19(3).

Amini S, Majd Abadi M, Alavian S, Joulaie M, Ahmadipour M. Dis-
tribution of Hepatitis C Virus Genotypes in Iran: A Population-
Based Study. Hepat Mon. 2009;9(2):95-102.

Alavian SM, Ahmadzad-Asl M, Lankarani KB, Shahbabaie MA, Bah-
rami Ahmadi A, Kabir A. Hepatitis C infection in the general pop-
ulation of Iran: a systematic review. Hepat Mon. 2009;9(3):211-23.
Davarpanah MA, Saberi-Firouzi M, Bagheri Lankarani K, Meh-
rabani D, Behzad Behbahani A, Serati A, et al. Hepatitis C virus
genotype distribution in Shiraz, southern Iran. Hepat Mon.
2009;9(2):122-7.

Zarkesh-Esfahani SH, Kardi MT, Edalati M. Hepatitis C virus geno-
type frequency in Isfahan province of Iran: a descriptive cross-
sectional study. VirolJ. 2010;7:69.

Umar M, Bushra HT, Ahmad M, Data A, Khurram M, Usman S, et
al. Hepatitis C in Pakistan: a review of available data. Hepat Mon.
2010;10(3):205-14.

Dusheiko G, Schmilovitz-Weiss H, Brown D, McOmish F, Yap PL,
Sherlock S, et al. Hepatitis C virus genotypes: an investigation of
type-specific differences in geographic origin and disease. Hepa-
tology.1994;19(1):13-8.

Chlabicz S, Flisiak R, Lapinski TW, Kowalczuk O, Wiercinska-
Drapalo A, Pytel-Krolczuk B, et al. Epidemiological features of pa-
tients infected with HCV genotype 4 in Poland: Epidemiology of
HCV genotype 4 in Poland. Hepat Mon. 2011;11(3):191-4.

Zein NN, Rakela ], Krawitt EL, Reddy KR, Tominaga T, Persing DH.
Hepatitis C virus genotypes in the United States: epidemiology,
pathogenicity, and response to interferon therapy. Collaborative
Study Group. Ann Intern Med.1996;125(8):634-9.

Mellor ], Walsh EA, Prescott LE, Jarvis LM, Davidson F, Yap PL, et
al. Survey of type 6 group variants of hepatitis C virus in South-
east Asia by using a core-based genotyping assay. ] Clin Microbiol.
1996;34(2):417-23.

Samimi-Rad K, Nategh R, Malekzadeh R, Norder H, Magnius
L. Molecular epidemiology of hepatitis C virus in Iran as re-
flected by phylogenetic analysis of the NS5B region. | Med Virol.
2004;74(2):246-52.

Abdel-Moneim AS, Bamaga MS, Shehab GM, Abu-Elsaad AA, Fara-
hat FM. HCV infection among Saudi population: high preva-
lence of genotype 4 and increased viral clearance rate. PLoS One.
2012;7(1).

Altuglu I, Soyler I, Ozacar T, Erensoy S. Distribution of hepatitis C
virus genotypes in patients with chronic hepatitis C infection in
Western Turkey. Int | Infect Dis. 2008;12(3):239-44.

Cornberg M, Razavi HA, Alberti A, Bernasconi E, Buti M, Cooper
C, et al. A systematic review of hepatitis C virus epidemiology in
Europe, Canada and Israel. Liver Int. 2011;31 Suppl 2:30-60.

Ramia S, Eid-Fares J. Distribution of hepatitis C virus genotypes
in the Middle East. Int ] Infect Dis. 2006;10(4):272-7.

Viazov S, Kuzin S, Paladi N, Tchernovetsky M, Isaeva E,Mazhul L, et
al. Hepatitis C virus genotypes in different regions of the former
Soviet Union (Russia, Belarus, Moldova, and Uzbekistan). | Med
Virol. 1997;53(1):36-40.

Shah HA, Jafri W, Malik I, Prescott L, Simmonds P. Hepatitis C vi-
rus (HCV) genotypes and chronic liver disease in Pakistan. ] Gas-
troenterol Hepatol. 1997;12(11):758-61.

Kwok S, Higuchi R. Avoiding false positives with PCR. Nature.
1989;339(6221):237-8.

Pohjanpelto P, Lappalainen M, Widell A, Asikainen K, Paunio M.
Hepatitis C genotypes in Finland determined by RFLP. Clin Diagn
Virol 1996;7(1):7-16.

Olinger CM, Lazouskaya NV, Eremin VF, Muller CP. Multiple geno-
types and subtypes of hepatitis B and C viruses in Belarus: simi-
larities with Russia and western European influences. Clin Micro-
biol Infect. 2008;14(6):575-81.

Kurbanov F, Tanaka Y, Sugauchi F, Kato H, Ruzibakiev R, Zaly-
alieva M, et al. Hepatitis C virus molecular epidemiology in Uz-

Hepat Mon. 2013;13(9):e13699



Bokharaei-Salim F et al.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

bekistan. ] Med Virol. 2003;69(3):367-75.

Tarantola A, Abiteboul D, Rachline A. Infection risks following ac-
cidental exposure to blood or body fluids in health care workers:
areview of pathogens transmitted in published cases. Am ] Infect
Control.2006;34(6):367-75.

Ray SC, Arthur RR, Carella A, Bukh ], Thomas DL. Genetic epi-
demiology of hepatitis C virus throughout egypt. J Infect Dis.
2000;182(3):698-707.

Bdour S. Hepatitis C virus infection in Jordanian haemodialysis
units: serological diagnosis and genotyping. ] Med Microbiol.
2002;51(8):700-4.

Sharvadze L, Nelson KE, Imnadze P, Karchava M, Tsertsvadze T.
Prevalence of HCV and genotypes distribution in general popu-
lation of Georgia. Georgian Med News. 2008;(165):71-7.

Khan A, Kurbanov F, Tanaka Y, Elkady A, Sugiyama M, Dustov A,
et al. Epidemiological and clinical evaluation of hepatitis B,
hepatitis C, and delta hepatitis viruses in Tajikistan. ] Med Virol.
2008;80(2):268-76.

Ali A, Nisar M, Ahmad H, Saif N, Idrees M, Bajwa MA. Determina-
tion of HCV genotypes and viral loads in chronic HCV infected
patients of Hazara Pakistan. Virol J. 2011;8:466.

Keyvani H, Alizadeh AH, Alavian SM, Ranjbar M, Hatami S. Distri-
bution frequency of hepatitis C virus genotypes in 2231 patients
in Iran. Hepatol Res. 2007;37(2):101-3.

Alfaresi MS. Prevalence of hepatitis C virus (HCV) genotypes
among positive UAE patients. Mol Biol Rep. 2011;38(4):2719-22.
Daw MA, Dau AA. Hepatitis C virus in Arab world: a state of con-
cern. The Scientific World Journal. 2012;2012.

Pacsa AS, Al-Mufti S, Chugh TD, Said-Adi G. Genotypes of Hepatitis
C Virus in Kuwait. Medical Principles and Practice. 2001;10(1):55-57.
Shobokshi OA, Serebour FE, Skakni LI. Hepatitis C genotypes/sub-
types among chronic hepatitis patients in Saudi Arabia. Saudi
Med J.2003;24 Suppl 2:587-91.

Hepat Mon. 2013;13(9):e13699

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Tallo T, Norder H, Tefanova V, Krispin T, Schmidt ], IImoja M, et al.
Genetic characterization of hepatitis C virus strains in Estonia:
fluctuations in the predominating subtype with time. ] Med Virol.
2007;79(4):374-82.

Jansons J, Sudmale G, Sominskaya I, Pumpens P. Hepatitis C virus
molecular epidemiology in Latvia. Acta Universitatis Latviensis.
2004,676:65-676.

Ambrozaitis A, Zagminas KS, Balc Iunaite G, Widell A. Hepatitis C
in Lithuania: incidence, prevalence, risk factors and viral geno-
types. Clin Diagn Virol.1995;4(4):273-84.

Daw MA, Dau AA. Hepatitis C virus in Arab world: a state of con-
cern. ScientificWorldJournal. 2012;2012:719494.

Smith DB, Pathirana S, Davidson F, Lawlor E, Power ], Yap PL, et
al. The origin of hepatitis C virus genotypes. | Gen Virol. 1997;78
(Pt 2):321-8.

Kalinina O, Norder H, Vetrov T, Zhdanov K, Barzunova M, Plot-
nikovaV, et al. Shift in predominating subtype of HCV from 1b to
3ain St. Petersburg mediated by increase in injecting drug use. |
Med Virol. 2001;65(3):517-24.

Simmonds P. Variability of hepatitis C virus. Hepatology.
1995;21(2):570-83.

Payan C, Roudot-Thoraval F, Marcellin P, Bled N, Duverlie G,
Fouchard-Hubert |, et al. Changing of hepatitis C virus genotype
patterns in France at the beginning of the third millenium: The
GEMHEP GenoClI Study. ] Viral Hepat. 2005;12(4):405-13.

Ross RS, Viazov S, Renzing-Kohler K, Roggendorf M. Changes
in the epidemiology of hepatitis C infection in Germany:
Shift in the predominance of hepatitis C subtypes. | Med Virol.
2000;60(2):122-125.

Seme K, Vrhovac M, Mocilnik T, Maticic M, Lesnicar G, Baklan Z, et
al. Hepatitis C virus genotypes in 1,504 patients in Slovenia, 1993-
2007.] Med Virol. 2009;81(4):634-9.



