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ABSTRACT

In 2017 chronic hepatitis C (CHC) seems to be a curable disease
in most cases. Analysis of epidemiologic data of hepatitis C virus
(HCV) infection gained from a primary care office shows how HCV
is underdiagnosed in the Czech Republic (CZ). The importance
of primary care in screening of HCV infection is shown, as is the
necessity of spreading information about this disease between
common population and healthcare workers. The aim of the study
is to determine seroprevalence of HCV antibodies and HCV ribo-
nucleic acid (RNA) positivity among registered patients with risk
factors (RF) in medical history in one physician s practice. 1620
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infekce virem hepatitidy C u dospélych s rizikovymi faktory

Chronickou hepatitidu C (CHC) Ize v soucasné dobé jiz pokla-
dat za vylécitelné onemocnéni v naprosté vétsiné pripadu.
Analyza epidemiologickych dat o infekci virem hepatitidy C
(HCV) ziskanych v ambulanci praktického Iékare (PL) poukazuje
na podhodnocen( této diagndzy v Ceské republice. Ukazuje na
ddlezitost primarni péce ve vyhledavani HCV infekce v populaci
i na potrebu Sifeni poznatkl o této nemoci mezi laiky i zdravot-
niky. Cilem této prace je stanoveni prevalence anti HCV pro-
tildtek a pritomnosti ribonukleové kyseliny (RNA) HCV u jedinct

INTRODUCTION

HCV can have an acute or chronic course of disease.
Acute hepatitis is most commonly asymptomatic and
is seldomly diagnosed. Chronic hepatitis can be symp-
tom free for years, but the long-term inflammatory
necrotic processes in the parenchyma of the liver lead
to significant increase in morbidity and mortality with
increased risk of liver cirrhosis (CIH), hepatocellular
carcinoma (HCC), risk of hepatic failure and extrahe-
patic manifestations [1-4]. Disease, which remains un-
noticed for years, is often diagnosed when symptoms
first appear, this often signalizes significant damage to
the liver with all consequences and complications that
are responsible for 500 000 deaths yearly worldwide [5].
The global prevalence of hepatitis C (HC) is 3%. 180-200
million individuals infected with HCV are reported in
total [6]. In Europe there are 9 million individuals with
CHC, the prevalence is 0.5-3.5%, with the highest oc-
currence in the Mediterranean [7, 8]. Genotype (CT) 1
is most common in Europe and the USA, however the
number of people infected with GT 3 is rising rapidly in

complete follow-ups of registered clients were accomplished du-
ring a 10-month period between 2016 and 2017 in the office of one
general practitioner (GP). Amongst those 627 were confirmed
to have RF. Each client with RF was tested for HCV antibodies,
including detection of HCV RNA via polymerase chain reaction
(PCR) method in cases of HCV antibodies positivity. 19 anti HCV
positive clients were found, with a prevalence of 3.03%, 5 were
HCV RNA positive, with a prevalence of 0.8%.
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s rizikovou anamnézou v ambulanci PL. Béhem 10 mésicl v roce
2016-2017 bylo v jedné ambulanci PL provedeno 1620 komplex-
nich vysetfeni registrovanych klientl. Z téchto vysetrenych bylo
627 urceno jako rizikovych. Kazdy rizikovy jedinec mél proveden
test na detekci anti HCV protilatek, véetné detekce HCV RNA
metodou polymerdzové retézové reakce (PCR) v pripadé anti
HCV pozitivity. Anti HCV pozitivnich bylo celkem 19, prevalence
3,03 %, z nich 5 mélo detekovanou HCV RNA, prevalence 0,8 %.
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Europe, including CZ [9-17]. The prevalence in CZis 0.6%
of the population, which is at least 60 000 patients [18].
Currently, the number of newly reported cases of HCV
infected people is around 750-950 people annually [19].
A seroprevalence overview was conducted in CZ in 2001
and the prevalence of antibodies was 0.2% [20]. After this
no other larger overview has been conducted for 14 years,
butitisassumed that the prevalence is on the rise. Only
in 2015 3000 adult subjects from three centres (Hradec
Kralové, Brno, Ceské Budéjovice) were tested and in this
group the prevalence was 1.67% for anti HCV antibodies
and 0.93% for HCV RNA positive sera, with the largest
number in the group of 30-34-year-olds [21]. There is no
population screening in CZ which would be similar to
the testing of ‘baby boomers’ in the USA, for example
[22]. Only a small amount of people infected with HCV
are revealed. The estimate is that around 20-50% of the
diseased individuals are not diagnosed, therefore, are not
treated. The prevalent problem is insufficient awareness
and knowledge of the lay and professional public and
insufficient search methods of infected individuals. Only
screening of blood donors who are registered in blood
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transfusion departments, which was launched in 1992
in CZ with the testing of specific antibodies against HCV
using ELISA (enzyme-linked immunosorbent assay), and
later CMIA (chemiluminescent microparticle immunoas-
say) and ECLIA (electrochemiluminescent immunoassay)
to the increase of quality of in vitro diagnostics. There is
no standard in primary care that would allow blanket
testing of infected individuals in CZ. Mathematical
models predict a decrease in the number of infected with
HCV by 2030, also with the ageing of the population an
increase in the number of those with higher degrees of
liver fibrosis (LF), CIH, HCC and those who will undergo
transplant is predicted [23]. In a country with no screen-
ing of the population, without a surveillance database,
seroprevalence overviews of the adult population are the
gold standard for figuring out prevalence of anti HCV
antibodies [24].

The main objective of the study was to find out the preva-
lence of HCV antibodies in the office of a GP amongst adult
clients who were identified of risk for HCV infection. The
secondary objective was to identify the most relevant RF in
this group of investigated people and to find the dominant
genotype of infected individuals with CHC.

MATERIALS AND METHODS

Study design, choice of subjects
This study was led as monocentric in a country district
in the Central Bohemian region in one of the offices of a
CP as a seroprevalence analysis. From October 2016 until
August 2017, 1620 adult (over 18 years-old) clients regis-
tered with GP were completely examined with an accent
on epidemiologic history, physical examination and liver
test results, levels of albumin and thrombocyte count.
Because analyses were provided during regular visit as
a part of medical care for patients, no written consent
or ethics committee approval were required. Individuals
with history involving RF were selected, meaning those,
who belonged to one of the predefined groups. From an
epidemiological point of view 12 groups were formed of
individuals with RF that may lead to higher probability
of acquiring HCV infection:
1. Recipients of blood derivates, blood transfusions
(TRF), surgeries, trauma or abortions before 1992
2. Liver tests (LT) levels of alanine aminotransferase
(ALT), aspartate aminotransferase (AST) elevated
above normal
3. Individuals with history of injectable recreational
drug application
4. Individuals with history of haemodialysis (acute
and regular)
. Sexual partners of HCV positive individuals
. Medical personnel
. Individuals with tattoos and/or piercing
. Individuals with prior imprisonment
. Recipients of organ transplants
10. Children of HCV positive mothers
11. Haemophiliacs treated before 1987
12. Individuals infected with Human Immunodeficiency
Virus (HIV)
Also, individuals with deficient albumin levels or throm-
bocyte count, or pathologies in physical findings were
included in the study. Part of the physical examination
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was determination of jaundice, spider naevi, unnormal
size and consistency of the liver, enlargement of the
spleen, oedema of the lower extremities, signs of tattoos.
627 of the examined individuals were identified as of risk.
Those 627 people gave venous blood to determine presence
of HCV antibodies.

Testing for anti HCV antibodies

All 627 individuals had their serum tested in qualitative
detection of anti HCV antibodies using ECLIA, Anti-HCV
II kit from Roche was used (for use inside the immu-
nochemical analyser Cobas e 601, Roche). The results
were in form of cut-off indexes (sample signal/cut-off),
samples with cut-off indexes < 0.9 were identifies as
non-reactive, samples with cut-off indexes from 0.9 to <
1.0 were identified as borderline, and samples with cut-
-off indexes > 1.0 were identified as reactive. Individuals
with reactive samples were tested positive.

HCV detection, genotyping

In samples with borderline or reactive results, we procee-
ded with laboratory testing of the blood samples for HCV
RNA detection via Cobas®HCV test, Roche with the use of
Cobas®4800 system, Roche (isolation and detection). HCV
genotyping: amplification - VERSANT® HCV Amplification
2.0 (LiPA), Roche, primers for 5’UTR (5‘untranslated regi-
on) and core region; detection-VERSANT® HCV Genotype
2.0 (LiPA), Roche, reverse hybridization method (product
created by reverse transcription polymerase chain reaction
(RT-PCR) amplification of the mentioned area is hybridi-
zed on oligonucleotide probes, which are connected to a
nitrocellulose strip). GT HCV was identified in HCV RNA
positive samples. Parameters: sample type-serum, EDTA
plasma (plasma with Ethylene diaminetetraacetic salt),
sample volume - 400 pl or 200 pl (so-called paediatric vo-
lume), analytical sensitivity -9.21U/ml (400 pl), 15.31U/ml
(200 pl), linear range 400 pl: 15.0-1.0 x 10® IU/ml,
200 pl: 25.0-1.0 x 10° IU/ml, detected HCV genotypes 1-6.

Statistical analysis

Patients were divided into groups according to the fol-
lowing criteria: age (< 40 years-old vs. > 40 years-old), sex,
recreational drug use (yes vs. no), HCV detection (negative
vs. reactive). The descriptive statistic method was used for
presentation of results: calculation of absolute and relative
frequency tabs, also calculation of basic parameters of the
group of patients - averages, deviations, medians, ranges
of monitored variables. For statistical analysis STATISTICA
9.0 programme (StatSoft Inc.) was used.

RESULTS

Characteristics of investigated risk population

From 2016 to 2017 1620 patients were tested in a regular
office of a GP for adults. 627 in total were identified to
have at least one of the defined RF for acquiring HCV
infection. The average age of all 627 subjects was 46.1
years-old, the median age was 45 (19-82 years-old). There
were 245 people in the age group under 40 and 382 in the
> 40 group. In this group there were 283 men and 344
women. Except for children of HCV positive mothers,
haemophiliacs treated before 1987 and people infected
with HIV all the other defined groups of people with RF



were present in this cohort. The largest group was of
those who have received medical care (groups 1and 4 -
recipients of blood derivates, TRF, surgery, trauma, and
abortions before 1992, haemodialysis) 388 people, preva-
lence of 24%, the next largest group were individuals with
alternated liver tests with a total of 176, prevalence of
10.9% and the group of medical personnel which counted
102 people, with a prevalence of 6.3%. Individuals with
tattoos and/or piercing counted 43, with a prevalence of
2.7%. From the entire group of 1620 people, there were
7 individuals who admitted prior recreational drug use,
with a prevalence of 0.43%, 5 people were imprisoned in
the past, with a prevalence of 0.31%, 3 people admitted
to having sexual contact with HCV positive individu-
als, prevalence of 0.2% and 3 (0.2%) have received organ
transplants (1 heart transplant, 2 kidney transplants).

Prevalence of anti HCV positivity

From 627 tested sera 19 samples were positive (9 males, 10
females), prevalence of 3.03%. 7 tested positive in the age
group < 40 and 12 in the > 40 age group. 4 of the positive
individuals admitted to experimenting with recreational
drugs, 11 received medical care, 3 were imprisoned in the
past and one was the partner of an HCV infected woman.
Only 12 patients out of 19 who tested HCV positive had
elevated transaminases (ALT or/and AST) and only 4 (out
0f 19) knew about their HCV infection and were followed
by a specialist. For everyone else the information about
their HCV status was new and surprising.

Prevalence of HCV RNA positivity

Amongst the 19 individuals with positive specific anti
HCV antibodies 5 were HCV RNA positive with CHC,
prevalence of 0.8%. The average age of patients with CHC
was 58.4 years (ranging from 39 to 80 years), 4 males,
prevalence of 0.64% and 1woman 0.2 %, only one person
was under 40 years old, the other 4 were older.

Genotype of HCV

Amongst the HCV RNA positive individuals all 5 with
viremia had GCT 1b, other genotypes were not found in
our cohort.

Determination of level of LF in patients with CHC

All 5 HCV RNA positive individuals had CHC. An es-
sential part of the examination of this type of patients
is determining the clinical stages of LF. When staging
LF, different criteria and scoring systems may be used.
To maximally simplify these systems METAVIR scoring
system was introduced into practice and is now widely
used [25]. This system divides the stages of fibrosis into
5 stages METAVIR F0-F4. Stage FO-F1 means findings
without fibrosis, F2 means significant fibrosis, F3 bridg-
ing fibrosis and F4 means liver cirrhosis. Currently, the
preferred method for detecting the stage of LF is with
non-invasive detection. In the case of our patients the
degree of LF was tested with shear wave elastography, a
method the uses shear waves. These waves appear as a
response of the elastic resistance of tissue to mechani-
cal vibration with low frequency (10-500 Hz) and spread
through the entire tissue volume in transverse direction.
Shear waves can only spread through environment which
resists shear stress, this happens only solid environment.
Elasticity of tissue, the so-called Young module, can be
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estimated based on measuring the speed of spread of
shear waves in tissue. We usually enforce the density of
biological tissues as a constant. The average liver density
is approximately 1047 + 5 kg/m3, elasticity is measured
in kilopascals (kPa) [26]. Liver elasticity of our patients
was METAVIR F2 in 2 cases. There are F3 in 2 cases and
F4 in 1 case, in which HCC was also diagnosed. With
exception of the man with CIH (F4) patients did not
have any subjective complaints. Even in the case of this
man the main complaints reflected the symptoms of
a growing HCC with generalisation, anorexia, pain in
the right hypochondrium, growing malnourishment
and finally death.

DISCUSSION

This study was conducted in a cohort of adult patient
population in a regular office of a CP in CZ in the time of
repossession of clientele by the new physician from the
former one. The new physician was acquainted with his
patients gradually, completely randomly as they entered
the office with their acute problems and wishes. During
this first contact everyone’s available medical documenta-
tion was processed, complete medical history was supple-
mented, a physical examination was conducted. Judging
by all this information, those who had pathological liver
test values, lower platelet counts and/or lower albumin
values in at least one of the prior three laboratory finding,
and those who currently had pathologic finding during
physical examination, which supported suspicion of liver
damage were chosen, also those who had identified RF
listed above in their medical history.

In our cohort we obtained data, which shows being
treated in a healthcare facility as the highest RF. Among
anti HCV positive there were 11 out of 19 individuals.
Contrary to this, amongst the large amount of tested
healthcare personnel (102 out of the total number of 1620,
prevalence of 6.3%) none were confirmed to have HCV
infection, which shows us the low risk of HCV spread
from the infected individuals onto medical personnel
when all safety percussions are taken, also this shows the
low total prevalence of people infected with HCV in the
population. In this study a large group of people (2.7%)
who had had tattoos and/or piercing were tested. We
did not find anyone with HC in this group. There is no
comprehensive data on the number of individuals with
experience with intravenous recreational drug applica-
tions, their numbers are estimated to be from 0.4% to 3%
[27]. In its annual report on the status in drug matters
in 2013 in CZ the National monitoring centre for drugs
and addiction estimated about 44.9 thousand problem
drug users. Buprenorphine is on the rise. The phenome-
na of the last years is the emergence of new synthetic
drugs from the cathinone or the phenethylamine group
- experience with these drugs plays a major part in the
problem of drug usage - about one third in Prague, but
only a small fraction reports it as their primary drug [28].
Numbers of individual who have joined the substitution
programme for addiction on opiates/opioids in CZ is also
known. 529 cases of treatment in 446 people were added
to the register in 2017 [29]. In our cohort 7 people admit-
ted experimenting with recreational drugs, prevalence
0f 0.43%.
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Incidence of new cases of HC in CZ was highest in 1999,
from then on it has a declining tendency and has been
relatively stable in the last few years. According to mathe-
matical models a further decline is anticipated. On the
other hand, increase in patient of middle and older age
with higher degrees of fibrosis, compensated and de-
compensated CIH, CHC and related deaths are predicted
[30]. In our cohort seroprevalence of anti HCV antibodies
and HCV RNA positivity is found mostly in individuals
who are 40-years-old and older, also higher stages of
fibrosis are found in this age group, which correlates
with mathematical models mentioned above. GT 1,
which is most common in the world, is prevalent mainly
in developed countries with high income. Its spread is
connected mainly to administered transfusions of blood
derivates before HCV was discovered in 1989 [28]. GT 3a,
on the other hand, the second most common globally,
mainly in Europe is associated with intravenous recrea-
tional drug abuse [31, 32, 33] and also with migration to
Europe from high incidence countries (India, Pakistan)
[34]. This data is consistent with our results, only GT 1b
was detected. Those were people, who reported any of
the possible means of transmission of HCV, while receiv-
ing medical treatment in a healthcare facility - applied
blood derivates, TRF, surgeries, injuries and abortions
prior to 1992, those who had haemodialysis or received
organ transplants.

In comparison the results of a study from 2001 (0.2%)
and from 2015 (1.67%), even with the knowledge, that
we targeted people with RF in their personal history,
we can confirm that prevalence of anti HCV antibodies
and prevalence of CHC in the adult population in CZ has
increased in the last 16 years. Unlike the study conducted
in 2015 we found more anti HCV positive individuals
and more people with CHC in the age group of 40 years
and older.

Aside from the study, on closer examination, the main
reason of elevated ALT and AST was steatohepatitis due
to metabolic syndrome, non-alcoholic steatohepatitis
(NASH) with obesity, dyslipidaemia and diabetes mel-
litus.

CHC is not solely a disease of the liver with extrahepatic
complications, it carries with it a change in quality of
life, the stigma of disease, it has a psychosocial dimen-
sion, it decreases work productivity and has a noticeable
economic impact.

We share our results that show a need for a targeted
search of people with HC. In CZ there is an increase in
people with CIH, who will need liver transplant because
of decompensated disease or development of HCC is
anticipated. For reduction of morbidity and mortality
as a result of CHC a more effective screening than the
one used now in CZ is needed, together with an increase
of availability of treatment with direct acting antiviral
drugs (DAA), which are highly effective, with minimal
side-effects. They have a potential to cure all the infected
people and, in the future, will lead to eradication of HC.
The only crucial obstacle to the spread of this treatment
is high price.

There are studies in the world that compare the economic
impact of targeted or whole population screening of anti
HCV antibodies and antiviral treatment in comparison
to treatment of compensated a decompensated CIH. One
of the last analyses conducted in South Korea shows the
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cost-effectiveness of testing was highest when performed
in subjects under 40 year of age [35]. The conclusion of a
study performed in 2013 in the USA, targeted screening
is cost-effective, if the prevalence of HCV is above 0.84%
[36]. The strategies of search of patient with HC in CZ
should be reconsidered due to all the available epidemio-
logic data, which we do not have enough of, expanding
and refinement is needed.

CONCLUSIONS

In comparison to the data available from 2001, and from
2015 an increase of seroprevalence of anti HCV positivi-
ty in the adult population is noted. In our cohort of
adults with defined of acquiring HCV infection (anti HCV
prevalence of 3.03%) the dominant group was patients
with documented surgeries or trauma, those who have
received blood transfusion or blood derivates prior to
1992 and dialyzed patients (24%). On the other hand, the
group with history of intravenous drug use were in the
minority (0.43%), this, however, corresponds with the
estimated number of occurrences in CZ. Patients with
CHC (prevalence of 0.8%) are diagnosed at a higher age
(average of 58.4 years-old) and with a higher degree of
LF (= F2), there are more males than females (4:1). Only
CT 1b was detected, which corresponds with the high
representation of those who were exposed to medical
interventions in healthcare facilities, whereas GT 3a,
which is associated with drug abuse, was not detected.
Since the epidemiological situation in CZ has a slower
change of trends compared to Western Europe and North
America, we can predict an increase of GT3 in the future
(21].

Our results show the need for a systemic search for
patients with HC, more so in the high-risk adult popu-
lation, we need a change for a more effective screening
method in CZ. The general awareness of laymen and
experts is insufficient. This is all followed with insuf-
ficient reporting of diagnosis, growing morbidity and
mortality as a result of complication of CHC and the cost
for the entire population which this brings.
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ritonavir), miiZe zpomalit eliminaci glekapreviru a pibrentasviru a tim 2vy&it plazmatickou expozici antivirotik. LEGivé pripravky, kterd inhibuji OATP181/3 (napF. elvitegravir, cyklosporin, darunavir, lopinavir), zvySujf systémové koncentrace glekapreviru. Pacienti
Iézent antagonisty vitaminu K: Behem I6chy pripravkem Maviret se mize zménit funkce jater. je doporugeno peclivé monitorovani hodnot INR. Nezadouei iginky: Velmi Gasté: bolest hlavy a inava. Casté: prijiem, nauzea, astenie. ZvjSeni celkového bilirubinu
nejmené na 2nasobek horni hranice normainich hodnot (ULN) bylo pozorovano u 1,3 % pacientii v souvislosti § inhibici transportér bilirubinu zprostiedkovanou glekaprevirem a jeho metabolismem. Uchovavani: Zddné zviastni podminky uchovavani. Baleni:
PVC/PE/PCTFE blistr s Alfoli, balenf obsahuje 84 (4x21) tablet. DrZitel rozhodnuti o registraci: AbbVie Deutschland GmbH & Co. K6, Ludwigshafen, Némecko. Registratni €islo: EU/1/17/1213/001. Posledni revize textu: 11/2018. Pripravek
j@ vézan na gkarsky predpis a je hrazen z prostiedki vefejného zdravotniho pojisténi. W Tento IéGivy pripravek podléha dalSimu sledovani. To umozni rychlé ziskani novych informaci o bezpecnosti. Zadame zdravotnické
pracovniky, aby hlasili jakakoli podezieni na nezadouci acinky. Seznamte se, prosim, s tiplnou informaci o pripravku dive, neZ jej predspiSete. ™ \ISimnéte si, prosim, zmén v informacich o [6givém pripravku.
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