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ABSTRACT

Objectives: To follow on the epidemiology of HCV, espe-
cially genotypes spreading among people who inject drugs
(PWID) in Prague and surrounding Central Bohemia, Czech
Republic.

Methods: 546 patients who reported past and/or recent
injecting of drugs were recruited in the years 2010-2012.
They were initially tested for anti-HCV. Real-time PCR was
used for quantification and genotyping of hepatitis C virus.
Obtained data from the years 2010-2012 were compared
with historical controls from periods of 1998-2000 and
2005-2007.

Results: Of 546 initially recruited and tested patients were
393 (72%) anti-HCV seropositive and of them 269 (68.4%)

SOUHRN

Krekulova L., Rehdk V., Oktdbec Z., Vacek J.: Vyvoj
v zastoupeni genotypli HCV u injekénich uzivatelti drog
v Ceské republice béhem 15 let

Cil: Pokracovat ve sledovani vyvoje epidemie HCV infek-
ce, zvIasté genotypového zastoupeni u injekénich uzi-
vatel drog (PWID) v Praze a strednich Cechach.
Metody: V letech 2010-2012 bylo zafazeno 546 pacientd,
byvalych ¢i soucasnych injekénich uzivatell drog, ktefi
byli vstupné testovani na pritomnost anti-HCV protilatky,
u pozitivnich byla pomoci Real-time PCR provedena kvan-
tifikace a genotypizace viru. Ziskana data z let 2010-2012
byla nasledné porovnana s kontrolnimi skupinami z obdobi
let 1998-2000 a 2005-2007.

Vysledky: Z 546 zarazenych a testovanych pacientd bylo
393 (72 %) anti-HCV pozitivnich; z nich 269 (68,4 %) mélo

INTRODUCTION

Hepatitis C remains the most prevalent blood borne
disease, affecting predominantly people who inject
drugs (PWID) in the Czech Republic (CR). In contrast
with common population in CR where the historical
HCV prevalence used to be very low [1], the transmis-
sion in PWIDs in CR [2] is still ongoing in relatively
constant fashion. The introduction of broad variety
of preventative and awareness programs in early ni-
neties of the last century has apparently had a favo-
rable influence on the control of HIV transmission in
PWID group and the number of reported cases of HIV

had detectable HCV PCR RNA. The most prevalent subtype
was 3a in 97 patients (36.1%), 1a was detected in 85 patients
(31.6%) and 1b in 57 patients (21.2%). These three genotypes
were responsible for nearly 89% of infections.
Conclusion: Significant increase in both genotypes 1a and
3a over the 15 years was apparent and significant, follo-
wed by the decrease in genotype 1b. In the genotype 1b
and genotype 3a the significance has risen with the years
of data collection. Described genotypic shift reflects the
evolution of HCV epidemics and corresponds with the
mode of transmission.
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detekovatelnou HCV PCR RNA. Nejcastéjsi subtyp HCV
byl 3a u 97 pacientt (36,1 %), 1a u 85 pacientl (31,6 %) a 1b
u 57 pacientl (21,2 %). Tyto tfi subtypy byly zodpovédné
za témér 89 % infekci ve zkoumané skupiné.

Zaveéry: Byl potvrzen statisticky vyznamny narlst v zas-
toupeni genotypl 1a a 3a se soucasnym poklesem frekvence
genotypu 1b. U genotypu 1b a genotypu 3a narlstala
statistickd vyznamnost zmén v zavislosti na roce zachytu.
Popsany genotypovy posun odrazi vyvoj epidemie HCV
a odpovida aktualné prevazujicimu zpdsobu prenosu HCV
infekce.
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remains low and stable [3]. Such interventions were
only partially effective in the case of HCV because of
virus higher infectivity and complex nature of HCV
transmission [4, 5].

PWIDs are generally a group which is difficult to access
and manage [6]. Only part of the users is aware of their
infection status, thus low-threshold harm reduction in-
terventions, such as needle-syringe exchange programs
(NSP) and opioid substitution treatment (OST), including
testing for HCV and treatment of HCV, are primary pre-
requisities for HCV control [7].

HCV genotype distribution possesses distinct epidemiolo-
gical patterns in different countries and regions. There is
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increasing evidence that the mode of transmission could
favor propagation of certain genotypes [8].

Particular genotypes are directly related to clinical out-
comes and also determine treatment schedules [9]. The
importance of HCV genotypes and subtypes has gained even
higher significance with the latest directly acting antivi-
rals (DAA) [10, 11], where the treatment must be tailored
precisely according to the subtype, disease stage and resi-
stance scenario. The upcoming pangenotypic medication
combinations might resolve this complicated situation.
HCV genotype distribution evolves in specific populations
in particular locations over time, as was reported on ma-
ny occasions [8, 9]. Changes in the routes of transmission
are considered as one of the major determinants of HCV
genotypic shift. Genotypes la and 3a have recently been
spread mainly by the risky activities such as injecting
drugs or risky tattooing in certain groups.

In our previous work we looked at the genotypes in two
papers. In the first publication which was a pilot study,
we described 1b as dominating genotype in CR. It was
a reflection that 1b used to be a baseline genotype at
the beginning of the epidemic [12]. With the ongoing
widespread habit of injecting drugs in CR we further
noticed the changes in HCV epidemiology and genotypic
shift in favor of 1a and 3a genotypes as we described in
the second paper [13]. The comparison with the 2010-2012
periods will follow in Table 2. Based on the literature, our
previous and current experience we expect continuous
changes in HCV epidemiology. In this work we further
follow on the development in the distribution of geno-
types in the population of CR.

Remedis, where all work has been done, is multidisci-
plinary outpatient clinic. It provides various services for
drug users in one place together with regular medical ca-
re and non-medical services, e.g. OST, social programs,
etc. Program of Comprehensive Care was established in

Table 1. Characteristics of patients in 2010-2012 (N/I: not investigated)

1997 with the goal to reach drug users and to offer timely
and targeted specific health care services for drug users
including the individually tailored HCV therapy. The
“under-one-roof concept” was established at that time
and subsequently became a current good practice. With
this approach Remedis evolved in the largest HCV tre-
atment center in the country, which further enhances
the impact of the treatment-as-prevention approach
applied within this risk group in this clinic.

CR belonged and still belongs to countries with low
HCV prevalence. Unfortunately, data available on
HCV prevalence in CR are scarce. The last published
serological survey was performed in 2001, where the
general anti-HCV seroprevalence was 0.2% [1]. More
recent data are based on estimates only, where the
viremic prevalence was estimated to be 0,4% and se-
roprevalence was back calculated as 0,6% in 2012 [14].
We believe that the prevalence in general, especially
older population in CR was low and remains so also at
present. This is witnessed by the limited number of
liver transplants secondary to HCV infection [15], low
numbers of HCV captures in general laboratories and
transfusion facilities [16].

The only published multicentric study described the
average country HCV seroprevalence in PWID within the
range of 30%, although there were found broad variations
among regions and the highest prevalence was detected
in large cities [17]. Substantial drop in the HCV incidence
in CR could be achieved in reasonably brief period of ti-
me, provided the focused prevention, identification of
those infected and fully accessible DAA treatment will
be available without restrictive limits.

Objectives
The aim of the work was to monitor the epidemiological si-
tuation and the spread of viral hepatitis C in the population

whole period 2010 20m 2012
number of patients 546 180 192 174
males 356 65.2% 115 128 13
females 190 34.8% 65 64 61
mean age 30 29.74 29.91 30.45
number of anti-HCV tests 546 180 192 174
negative 153 28.0% 61 52 40
positive 393 72.0% 19 140 134
anti-HCV positives 393 19 140 134
males 269 87 93 89
females 124 32 47 45
mean age anti-HCV positives 31 31.04 30.37 30.87
number of PCR HCV RNA tests 393 19 140 134
PCR HCV RNA positives 269 68.4% 81 98 90
PCR HCV RNA negatives 123 31.3% 38 41 44
N/I (not investigated) 1 0.3% 0 1 0
PCR HCV RNA positives 269 81 98 90
males 184 62 63 59
females 85 19 35 31
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of PWID in Prague and Central Bohemia, in particular to
monitor the representation of individual HCV genotypes in
this subgroup and to compare the results with
our data published in the past. The genotypes
found in the cohort of patients from the years
2010-2012 were compared with the pilot groups
investigated in 1998-2000 and 2005-2007.

PATIENTS AND METHODS

Patients for current work (the last group)
were recruited over the years 2010-2012. The
basic demographic data and epidemiological
and clinical characteristics were obtained
from each patient on admission to the study.
The study was designed as prospective mo-
nocentric study among all PWIDs who were
for the first time registered for HCV infection
screening (or diagnosis confirmation) with-
out any relation to further individual’s co-
operation or participation in any subsequent
treatment programs. None of the recruited
subjects in this study were included in our
previous papers.

Study population
All subjects enrolled in the study over the
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inconclusive _\ /_

not available

years 2010-2012 were residents of the Czech  Graph 1. Percentage representation of main genotypes in three periods

Republic. All enrolled subjects admitted past

or current injecting habit (PWID). They were consecu-
tively referred from cooperating street-work programs
or low-threshold facilities or self-referred to Remedis.
Informed consent with testing and participation in
the study was obtained from all subjects prior to initial
interview.

Laboratory methods

The anti-HCV tests and HCV RNA detection, genotype
and subtype identification were performed in certified
laboratories (ISO 15198) with standard, validated and
certified methods. AntiHCV was tested by Monolisa
anti-HCV version 2, BioRad, SA. Anti-HCV positive
samples (or those suspected from acute HCV) were
tested by RT-PCR.

The assessment of HCV RNA in blood samples was done by
standardized PCR method (COBAS® AmpliPrep/COBAS®
TagMan HCV Test, Roche Molecular Systems, Inc.,
Branchburg, NJ, 08876 USA) with limit of detection 15 IU/
ml and linearity 43-6,9 x 107 IU/ml and genotyping was
performed in samples with detectable viremia (COBAS®
HCV GT, Roche Molecular Systems, Inc., Branchburg,
NJ, 08876 USA).

In the two previous historical cohorts the direct sequen-
cing of NS5B locus was used as the most reliable method
at that time [12, 13].

The statistical data were processed with SPSS Pearson
Chi-Square Tests and Z-tests with Bonferroni correction
were used for comparison of the three above described
periods.

RESULTS

546 new patients, meeting above mentioned criteria
were newly registered in Remedis in Prague in the years

2010-2012. Majority of them were males (65%), average
age of the whole group was 30 years. The basic demogra-
phicdata and epidemiological and clinical characteristics
are described in the Table 1.

All study participants were tested for HIV with negative
result.

393 patients (72%) were anti-HCV seropositive and of
them 269 were viremic (HCV RNA positive). Amongst
HCV replicating patients, there were 184 males and 85
females. Genotype composition is shown in the Graph 1.
The most prevalent subtype was 3a in 97 patients (36.1%),
1a was detected in 85 patients (31.6%) and 1b in 57 patients
(21.2%). These three genotypes were responsible for near-
ly 89% of infections, the rest (4.2%) consisted of mixed
genotypes or undistinguishable genotype 1, 1 patient
had genotype 2. 7.1% of samples were not typeable for
different reasons.

Genotype representation in 2010-2012 is summarized in
Table 3 and Craph 1.

For the comparison with the two previous time periods
(1998-2000 and 2005-2007) see the Table 2 where the
characteristics of patients are shown and Table 3 where
the genotype comparison is shown.

The development (genotype shift) of main genotypes over
these three periods is depicted in Graph 2.

Increase in both genotypes 1la and 3 over the years was
apparent and significant, followed by the decrease in
genotype 1b.

We have performed the Pearson Chi-Square Tests and
Z-tests with Bonferroni correction for comparison of the
three periods. As the results indicate there were statisti-
cally significant differences between the groups in the
meaning of Pearson Chi-Square Tests (p < 0.001). When
the Z-tests with Bonferroni correction were applied, the
results showed that in the three genotypes tested (la,
1b and 3a) there were significant statistical differences.
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Table 2. Comparison of patients in the three periods (N/I: not investigated)

1998-2000 2005-2007 2010-2012

number of patients 53 222 546

males 29 54.7% 154 69.4% 356 65.2%
females 24 45.3% 68 30.6% 190 34.8%
mean age 22 27 30

number of anti-HCV tests 53 222 546

negatives 5 9.4% 7 3.2% 153 28.0%
positives 48 90.6% 215 96.8% 393 72.0%
anti-HCV positives 48 215 393

number of PCR HCV RNA tests 53 222 393

positives 53 222 269

negatives 0 123

N/I (not investigated) 0 1

PCR HCV RNA positives 53 222 269

males 29 154 184

females 24 68 85

In the genotype 1b and genotype 3a the significance of
differences of relative prevalence has risen with the years
of data collection (p < 0.001 in the genotype 1b for period
1998-2000 vs. 2005-2007 comparison and p = 0.019 for pe-
riod 2005-2007 vs. 2010-2012 comparison, in the genotype
3ap=0.014 and p < 0.001 respectively). The prevalence of
genotype la in period 2005-2007 was significantly higher
in comparison with the genotype 3a prevalence between
all periods (p = 0.038).

DISCUSSION AND CONCLUSION

In the three subsequent three-year periods we compared
our observations and genotyping data of unique newly re-
gistered patients. Although ageing, the HCV infected po-
pulation in the CR is still relatively young, males remain

Table 3. Comparison of particular genotypes in three periods

predominant. The most significant change observed was
the steady decrease of initially dominant HCV subtype
1b. Observed directions in genotypic shift testify rather
for ongoing HCV epidemic than for stabilized prevalence
in the population. The described trends in the evolution
of HCV genotypes distribution possess some similarities
with other countries. We might assume backwards, that
the onset of HCV epidemic among PWID in CR occurred
in the times of political isolation and that the initial
source was similar like in common population infected
from blood transfusions and other medical interventions
before 1992. Other subtypes might have been introduced
in subsequent years, after the political release from the
sources abroad where the 1a and 3a are widely prevalent
in high-risk populations. Unlike some countries though,
where the incidence of one of the genotypes dominates
(either la or 3a) [18], in CR we can see the increase in both

genotypes 1998-2000 2005-2007 2010-2012

1 0 0.0% 0.0% 8 3.0%
Ta 14 26.4% 40.5% 85 31.6%
1a/1b 0 0.0% 0.0% 1 0.4%
1b 34 64.2% 351% 57 21.2%
1b/3a 0 0.0% 0.0% 1 0.4%
2 1 1.9% 0,00% 1 0.4%
2a 0 0.0% 0.5% 0 0.0%
2b 0 0.0% 0.5% 0 0.0%
3 3 5.7% 0.0% 0 0.0%
3a 0 0.0% 23.4% 97 36.1%
not available 0 0.0% 0.0% 4 1.5%
inconclusive 1 1.9% 0.0% 15 5.6%
Total 53 222 269
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Graph 2. Genotype composition in 2010-2012
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36,1% | genotype la

31,6% W genotype 1b
genotype 3/3a

23,4%

2010-2012

Genotype 1-8 patients (3.0%), genotype 1a - 85 patients (31.6%), genotype 1a/1b: 1 patient (0.4%), genotype 1b - 57 patients (21.2%), genotype
1b/3a - 1 patient (0.4%), genotype 2 - 1 patient (0.4%), genotype 3a - 97 patients (36.1%), in 15 patients genotyping was inconclusive (5.6%) and

in 4 patients (1.5%) wasn’t available.

la and 3a genotypes. It might be interesting to follow
on the further development and result of the “race” of
the two competing genotypes. Detailed and updated
knowledge of HCV epidemiological characteristics in
particular regions can help in precise targeting of eradi-
cation campaigns. With the WHO and other authorities
goal of HCV elimination in the context of current highly
efficacious antiviral treatment [19] the urgent need to
precisely document the epidemiological situation and to
track all risk groups, excluded communities and another
possible reservoirs of HCV possess the greatest challenge.

REFERENCES

1. Némecek V, Castkovd J, Fritz P, et al. The 2001 serological survey
in the Czech Republic - viral hepatitis. Central European Journal of
Public Health, 2003; 11, suppl.:S54-61.

2. Mrav¢ik V (Ed.), Chomynova P, Grohmannova K, et al. Vyro¢ni
zprdva o stavu ve vécech drog v Ceské republice v roce 2014 [Annual
Report on Drug Situation 2014 - Czech Republic]. Praha: Urad viady
Ceské republiky, 2015.

3. Maly M, Némecek V, Zakoucka H. Vyskyt a iteni HIV/AIDS v Ceské
republice v roce 2016 (The prevalence and spread of HIV/AIDS in the
Czech Republic in 2016). Zpravy z centra epidemiologie a mikrobiolo-
gie (SZU, Praha), 2017; 26:6-7.

4. The Negative Impact Of The War On Drugs On Public Health: The
Hidden Hepatitis C Epidemic: Report of the global commission on
drug policy. The global commission on drug policy [online]. 2013, May
[cit. 2018-03-24]. Dostupné na www: http://www.globalcommissio-
nondrugs.org/hepatitis/gcdp_hepatitis_english.pdf.

5. Necas V, Mravcik V (Eds.). Prevence a kontrola infek¢nich nemoci
uinjekénich uzivateld drog: metodicky pokyn ECDC a EMCDDA. Praha:
Urad viady Ceské republiky, 2012. ISBN 978-80-7440-064-3.

6. Bruggmann P. Accessing Hepatitis C patients who are difficult
to reach: it is time to overcome barriers. Journal of Viral Hepatitis,
2012;19(12):829-835. DOI: 10.1111/jvh.12008. ISSN 13520504. Dostupné
na www: http://doi.wiley.com/10.1111/jvh.12008.

7. Greberly J, Dore GJ, Morin S, et al. Elimination of HCV as a pub-
lic health concern among people who inject drugs by 2030 - What
will it take to get there? Journal of the International AIDS Society,
2017;20(1):22146. DOl 10.7448/1AS.20.1.22146. ISSN 17582652.
Dostupné na www: http://doi.wiley.com/10.7448/1AS.20.1.22146.

8. Pawlotsky J-M, Tsakiris L, Roudot-Thoraval F, et al. Relationship
between Hepatitis C Virus Genotypes and Sources of Infection in
Patients with Chronic Hepatitis C. Journal of Infectious Diseases,
1995;171(6):1607-1610. DOI: 10.1093/infdis/171.6.1607. ISSN 0022-1899.
Dostupné na www: https://academic.oup.com/jid/article-lookup/
doi/10.1093/infdis/171.6.1607.

9. Backmund M, Meyer K, Von Zielonka M, et al. Treatment of hepati-
tis C infection in injection drug users. Hepatology, 2001;34(1):188-193.
DOl 10.1053/jhep.2001.25882. ISSN 02709139. Dostupné na www:
http://doi.wiley.com/10.1053/jhep.2001.25882.

10. Pawlotsky J-M. New Hepatitis C Therapies: The Toolbox, Strategies,
and Challenges. Gastroenterology, 2014;146(5):1176-1192. DOI:
10.1053/j.gastro.2014.03.003. ISSN 00165085. Dostupné na www:
http://linkinghub.elsevier.com/retrieve/pii/S0016508514003047.

1. Persico M, Coppola N, Rosato V, et al. HCV antiviral therapy
in injection drug users: difficult to treat or easy to cure? Annals Of
Hepatology, 2015;14(3):325-332. Dostupné na www: ttp://www.an-
nalsofhepatology.com/revista/numeros/2015/HP153-06-HCV%20
(Antivira)%20(FF_310315m)_PROTEGIDO.pdf.

12. Krekulova L, Rehak V, Madrigal N, et al. Genotypic and
Epidemiologic Characteristics of Hepatitis C Virus Infections among
Recent Injection Drug User and Nonuser Populations. Clinical
Infectious Diseases, 2001;33(8):1435-1438. DOI: 10.1086/323199. ISSN
1058-4838. Dostupné na www: https://academic.oup.com/cid/article-
-lookup/doi/10.1086/323199

2019,68,¢.1  EPIDEMIOLOGIE, MIKROBIOLOGIE, IMUNOLOGIE

7



8

PUVODNI PRACE

13. Krekulova L, Rehdk V, Strunecky O, et al. Situace a trendy v zastou-
peni genotypl viru hepatitidy C v populaci injekénich uzivateld drog.
Epidemiologie, Mikrobiologie a Imunologie, 2009;58(2):84-89.

14. Bruggmann P, Berg T, @vrehus A, et al. Historical epidemiology of
hepatitis C virus (HCV) in selected countries. Journal Of Viral Hepatitis,
2014:21:5-33. DOI10.111/jvh.12247. ISSN 13520504, Dostupné na www:
http://doi.wiley.com/10.1111/jvh.12247.

15. Sperl J, Frankovd S, Trunecka P. Transplantace jater pro chronic-
kou hepatitidu C: vyznam protivirové Iécby. Gastroenterol. Hepatol,
2013;67(5):407-412.

16. Némecek V, Strunecky O. Genotypova heterogenita viru hepatitidy
C (HCV) u dércl krve v CR [Genotypic heterogeneity of hepatitis C
virus (HCV) from blood donors in the Czech Republic]. Epidemiologie,
Mikrobiologie a Imunologie, 2009;58(2):63-72.

17. Zabransky T, Mrav¢ik V, Korcisova B, et al. Hepatitis C Virus Infection
among Injecting Drug Users in the Czech Republic - Prevalence and
Associated Factors. European Addiction Research, 2006;12:151-160.
18. Robayes G, Bielen R, Azar D, et al. Global genotype distribution
of hepatitis C viral infection among people who inject drugs. Journal
of Hepatology;65(6):1094-1103. Dostupné na www: https://www jour-
nal-of-hepatology.eu/article/S0168-8278(16)30418-4/fulltext.

EPIDEMIOLOGIE, MIKROBIOLOGIE, IMUNOLOGIE 2019, 68, ¢.1

19. Greberly J, Dalgard O, Conway B, et al. Efficacy and safety of so-
fosbuvir/velpatasvir in people with chronic hepatitis C virus infec-
tion and recent injecting drug use: the SIMPLIFY study. Journal of
Hepatology;66(1), Supplement:S513. Dostupné na www: https://www.
journal-of-hepatology.eu/article/S0168-8278(17)31428-9/fulltext.

Do redakce doslo dne 5. 4. 2018.

Adresy pro korespondenci:

MUDr. Laura Krekulova, Ph.D.

REMEDIS, s.r. 0o
Vladimirova 10
140 00 Praha 4

Mgr. PharmDr. Zbynék Oktabec, Ph.D.

e-mail: zbynek.oktabec@lfl.cuni.cz



