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Abstract

Objective. The aim of the study was to review available data on HCV in Poland and Switzerland, in order to compare the
two European countries with respect to epidemiological situation and efficiency of the response systems.
Materials and method. A search of registries, published and grey literature was performed to assemble data on prevalence,
rate of detection of new cases, identified risk factors for transmission, mortality due to HCV, prevalence of HCC and the
consequent liver transplantations, as well as data on treatment in Poland and Switzerland.
Results. Overall, the prevalence of anti-HCV antibodies was similar, not exceeding 1%. However, the major transmission
routes of HCV infections were different: medical procedures in Poland and drug injections in Switzerland. By combining the
available information it was also possible to demonstrate important differences in efficiency of the response systems. There
was approximately 1 new diagnosis per 100 estimated undiagnosed cases in the population in Poland per year, compared
to 6 in Switzerland, and the treatment rate per 100 estimated active infections was 2 and 4, respectively.
Conclusions. Scaling up of the diagnosis and treatment is necessary in both countries; however, the means to achieve this
might differ, taking into account the higher concentration of the infections in risk groups in Switzerland than in Poland.
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INTRODUCTION
Hepatitis C is recognized worldwide as one of the biggest
epidemic problems; although the global number of infected
persons tends to decline [1]. Distribution of hepatitis C
displays considerable variation across regions and countries,
including important differences between countries in Europe
[1, 2, 3]. Globally, blood-borne transmissions occur mainly
during iatrogenic exposures and the injection of drugs, and
these two routes are believed to contribute to the majority
of the new infections worldwide [4, 5]. However, whereas
medical procedures, in particular unsafe injections, may
be responsible for the majority of infections in developing
countries; injecting drugs is the main transmission route of
the Hepatitis C virus (HCV) in many developed countries,
and the prevalence of HCV among people who inject
drugs (PWID) remains high [6, 7]. High prevalence is also
observed among migrants and minority groups [8], and
men who have sex with men (MSM), especially the Human
Immunodeficiency Virus (HIV)-positive MSM [9].
Moreover, the incidence of chronic hepatitis C
complications, such as cirrhosis, liver failure, or hepatocellular
carcinoma (HCC), is expected to still rise in Europe in the
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coming years if the current policies, especially related to
screening, are not revised [10]. With the advent of new
potent therapies, public health action to increase testing
uptake as well as the access to the new therapeutic options
is crucial [11]. While the need for coordinated response is
acknowledged in view of the expected large future burden
of the disease, the epidemiological situation may differ,
requiring adaptation of the public health interventions. In
addition, comparability of epidemiological information
across countries is often questioned. The data originate
from different surveillance systems and are sensitive to
prophylactic policies, such as screening implemented on
the national level [12]. Comparisons between countries or
areas, or even comparisons over time necessary to monitor
progress, may pose a challenge.
Two European countries with different socio-economical
profiles were selected: Poland (PL) and Switzerland (CH),
to examine potential differences and similarities in the
epidemiological situation and the needs for public health
interventions. The population of Poland amounts to 38.5 mln,
while that of Switzerland – 8.2 mln. The diverse economic
situation in the two countries influenced and continues to
influence financial resources for medical services. As an
example, Poland experienced late approval of disposable
medical equipment (1985–1988), and the change from dry
sterilizers into autoclaves in hospitals (1995–2006) and
outpatients clinics (2000) lasted longer than in Switzerland,
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where the safe decontamination of medical devices has been
standard since the early 1970s. Too long exploitation of the
machines due to financial constraints of the Polish health
care system may constitute an additional problem [13].
OBJECTIVE
The aim of this study is to compare the current epidemiological
situation regarding the HCV infection in two countries,
Switzerland and Poland, combining available evidence
and based on summary indicators, which can be helpful in
international comparisons and discuss their utility in wider
context of hepatitis C public health response systems. This
will facilitate exchange of good practices and identify what
lessons can be learned from Switzerland to Poland and vice
versa.
MATERIALS AND METHOD
The study was undertaken within the framework of the
Swiss-Polish Cooperation Programme ‘Prevention of HCV
Infections’. Published literature, surveillance data and grey
literature on the epidemiology and burden of HCV infection
in Poland and Switzerland were reviewed to assemble data
on prevalence, rate of detection of new cases, identified risk
factors for transmission, mortality due to HCV, prevalence
of HCC and the consequent liver transplantations, as well
as data on treatment. The following terms were used for
the literature search in the PubMed database: hepatitis C
AND (Poland OR Switzerland) AND (incidence, prevalence,
mortality, risk factors, HCV diagnosis, transplants, viremia
or genotype). The search was restricted to articles published
after the year 2000. Finally, 794 relevant published articles
and surveillance reports relating to HCV in Poland and/or
Switzerland were considered for the study. In both countries,
the archives of agencies responsible for surveillance,
coordination of transplantations, cancer registries, drugs
control, life statistics offices, as well as health and life
insurance institutions, were scrutinized. Their websites were
searched for publications/ reports or interactive databases
allowing the retrieval of relevant data. Surveillance data
reported to State agencies from the year 2000 were analyzed
to determine the number of persons newly reported on the
basis of a positive test result for HCV infection (www.pzh.
gov.pl; www.bag.admin.ch). Both Switzerland and Poland
have a comprehensive surveillance system registering all
new cases of HCV, confirmed with HCV-RNA or Western
blot test, not excluding resolved infections. The mortality
rates were extracted from the national census data using
the International Statistical Classification of Diseases
and Related Health Problems (ICD-10) code B17.1, B18.2
(acute/chronic hepatitis C) and C22.0 (HCC). Numbers
of liver transplants were obtained from transplantation
registries. Finally, where deemed necessary, the agencies
were contacted to confirm data availability or ambiguities.
In addition, available evidences were reviewed with respect
to response measures accessible in each country, and why
and when they were implemented. Basic epidemiological
indicators in both countries were extracted or calculated.
These included incidence of acute hepatitis C, anti-HCV
prevalence, the rate of detection of HCV cases per total

population, reported exposures, as well as the burden of
illness indicators. The latter included mortality from HCV
disease, liver transplantation rate and access to treatment
(rate of treatment). The following indicators were then
addressed, according to case-based surveillance: proportion
of acute cases among newly-diagnosed cases; proportion of
cases attributed to specific risk groups (e.g. PWID, MSM,
hemophilia patients, dialysis patients).
Additionally, composite indicators relating detected
cases, complications and the number of treated patients
to the existing epidemiological situation were addressed.
The outcome events were divided by the estimated number
of people affected by HCV. The following denominator
populations were defined:
1) people who were infected and either still have an active
infection or might have eliminated the virus spontaneously
or via treatment (approximated by anti-HCV positive
population);
2) people with active infection (HCV-RNA positive
population);
3) undiagnosed population with past or present infection
markers (HCV-RNA positive and/or anti-HCV positive).
By making this distinction, it was hoped to capture the
population potentially at risk of developing complications or
dying due to HCV-induced illness (population 1); effective
detection and care system will ensure timely treatment and
reduction of unfavourable outcomes, such as HCC, liver
transplant or deaths; the total population in need of treatment
(population 2) and the population who needs to be diagnosed
(population 3). The following indicators are proposed:
a) detection indicator, defined as the annual number of
detected cases per number of estimated undiagnosed cases
in a population;
b) treatment indicator, defined as the proportion of treated
persons to the estimated number of prevalent cases of
active infection;
c) indicators of mortality, defined as the annual HCV
mortality rate among anti-HCV positive cases.
RESULTS
Basic epidemiological indicators. During the 11 year period
(2002–2012) a number of serological surveys were conducted
to establish the prevalence of HCV infections in both
countries, including 32 published studies in Poland and 71
in Switzerland. The studies addressed key groups, where the
prevalence is likely to be high (PWID, hemophilia patients,
long-term patients, including those on dialysis and patients
diagnosed with HCC), general population proxy groups
(general hospital admissions, pregnant women, health care
personnel and organ donors) and blood donors. The general
population prevalence was comparable in both countries,
with substantial variation across different studies. The
presented study reports the most recent available estimate
covering at least several regions in the country.
The estimated anti–HCV prevalence was 0.86% in Poland
and 0.71% in Switzerland (Tab. 1) [14, 15]. The prevalence
of HCV-RNA (active infection) was approximately 0.6% in
both countries [16, 17, 28]. The distribution of genotypes
in Poland among prevalent cases in 2003–2012 confirmed
the predominance of genotype 1 (79.4%), followed by
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Table 1. Epidemiological indicators of HCV infection in Poland and Switzerland
Indicator

PL

CH

value

source

value

source

0.86% (270,000)

[14]

0.71% (60,000)

[15]

63% (162,000)

[16]

64% (38,400)

[17]

0,3%

[18]

0.08%

[18]

Total

2292 (5.95)

[19]

1744 (21.6)

[20]

Acute

47 (0.12)

Anti-HCV prevalence in general population and number of anti-HCV positive cases
Percent of HCV-RNA positive patients among anti-HCV positives in general population and estimated number of
HCV-RNA positive cases
HCV prevalence among first-time blood donors
Annual number of new HCV diagnoses and rate of new diagnoses per 100,000 (2012)

Annual number of liver transplants (2011)

60 (0.74)

300

[21]

109

[22]

27.8% (83)

[23]

21–30%

[2]

Total

217 (0.56)

[19]

17 (0.22)

[24]

Acute

9 (0.02)

Percent of liver transplants due to HCV and estimated number of liver transplants due to HCV
Annual number of deaths and mortality per 100,000 due to hepatitis C (2012)

unknown

Incidence rates (mortality) per 100,000 of primary liver cancer (C22) (2012), crude rates

5.8 (5.4)

[25]

10.5 (8.9)

[25]

Percent of HCC attributed to HCV

65.60%

[26]

85%

[27]

genotype 3 (13.8%) and genotype 4 (4.9%) [29]. In contrast,
in Switzerland, 46% of genotype 1, 8.4% of genotype 2, 27%
of genotype 3 and 9% of genotype 4 was recorded [17]. It
should be noted that the high prevalence of genotype 3
in Switzerland is typical for Western country with a high
fraction of injection drug users among whom this genotype
tends to be more common [30]. The reported incidence rate
of acute hepatitis C, respectively, is 6.5 and 3.5 times higher
in CH than in PL (p<0.0001). The proportion of acute cases
among all reported cases was 2.0% in PL and 3.6% in CH
(p=0.0037). In recent years, there were approximately 300
liver transplants in PL per year. Taking into account the
proportions of liver transplants due to HCV in PL (27.8%)
[23], the annual number of HCV related transplants may be
estimated at 83 (=27.8%*300) [21] or 2.2/1mln population.
In CH, the respective number is 26 or 3/1mln [2, 22]. As
modeled based on mortality data [25], primary liver cancer
incidence is estimated at 5.8 per 100,000 in PL and 10.5 in
CH. In specific studies, 65.6% of HCC in PL [26] and 85% in
CH [27] were attributed to HCV which, when extrapolated
to HCC incidence, would translate into HCV-related HCC
incidence rate of 3.8 and 8.9 per 100,000 in PL and CH,
respectively. Direct (i.e. not attributed to HCC) mortality
due to hepatitis C (ICD-10 codes B17.1, B18.2) in 2011 was
lower than the estimated HCC mortality – 0.56 and 0.22 per
100,000 in PL and CH, respectively [19, 20] (Tab. 1).
Risk factors and transmission routes. Risk factors and
history of exposures is reported through surveillance
system in both countries. The predominant presumptive
transmission route in CH remains injecting drug use (57%),
whereas this group accounts only for 5.8% of reported
infections in PL. The risk factors confirmed in analytical
studies in PL include male gender, transfusions (before
1992), frequent surgical procedures and i.v. drug use (all
with moderate effect sizes, OR <7) [16]. High association of
HCV with injecting drug use was noted in Switzerland, with
remarkable effect size (OR 78.9) [38] (Tab. 2). This is further
supported by high sero-prevalence among people who inject
drugs, then among dialyzed and hemophilia patients [32, 36]
(Tab. 2). Additionally, recent data point to the rapid spread of

HCV among men who have sex with men (MSM), especially
HIV-infected MSM in CH [9]. No studies on HCV spread
among HIV-positive MSM in PL could be found.
Diagnosis and treatment indicators. The diagnosed fraction
is higher in CH than PL, 49% versus 10.7% [38, 40]. Moreover,
the treatment rate with respect to total population is higher
in CH (1,100 persons, 1.4 per 1 million inhabitants) than
in PL (3,202, 0.8 per 1 million) [41] (Tab. 3). Moreover, the
cumulative rate of ever treated patients per prevalent cases
was higher in CH than in PL (9.5% vs 0.7%) [42]. Efficiency of
diagnosis was measured by undiagnosed prevalence and the
annual number of detected cases per number of undiagnosed
prevalent cases (Tab. 4).
The undiagnosed fraction in PL was estimated at 89.3%,
translating into an undiagnosed prevalence of 0.77% or
241,110 persons. The number of new diagnoses per prevalent
undiagnosed cases was approximately 1 per 100 annually.
In contrast, in CH the undiagnosed fraction was estimated
at 51%, undiagnosed prevalence – 0.36% or 30,600 persons,
and the number of new diagnoses per prevalent undiagnosed
cases – 6. The annual number of treatments per 100 prevalent
active infections cases was 2 in PL and 4 in CH (Tab. 4). The
total HCV related mortality (including HCV related HCC
mortality per 1,000 anti-HCV positive cases per year in the
population) was higher in CH (11) than in PL (5).
DISCUSSION
This study summarizes available epidemiological information
on HCV epidemics in two countries with different historical
and economic background: Poland (PL) and Switzerland (CH).
It was noted that despite some important similarities, e.g.
comparable prevalence, there are significant differences in the
factors driving the epidemics, in particular the role of injecting
drugs users in the spread of the infection differs, and the
effectiveness of the health care systems to detect and manage
infections to prevent HCV related complications and deaths.
As a consequence, the recommended approaches towards
public health response in these two countries may differ.
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Table 2. HCV risk groups and risk factors in Poland and Switzerland
PL

CH
source

value

source

59.2% (2004–2005)

[31]

56.4% – 61.5% (1993–2006)

[32]

7.9% (2010)

[33]

5.7% (1999)

[34]

Older

95%
(born 1935–1990)

[35]

85%
(born < 1975)

[36]

Younger

2.4%
(born 1991–2002)

5%
(born ≥ 1975)

no data available

3.2% (HIV cohort)

[37]

cross-sectional, emergency department, 2003–2004

[38]

Seroprevalence
Prevalence among PWID
Prevalence among dialyzed patients
Prevalence among hemophilia patients

Prevalence among MSM

Risk factors determined in cross-sectional studies
Study design

cross – sectional, hospital admissions, national, 2011

[16]

Significant adjusted odds ratios
blood transfusion

2.88

1.7

PWID

6.13

78.9

>3 hospitalizations (lifetime)

1.74

-

male sex

1.74

-

Distribution of exposures reported by newly diagnosed patients*
Routine surveillance (2012)

Patients recruited to the Swiss Hepatitis C
Cohort Study (SCCS) (2000–2005)

PWID

5.8%

57%

Surgical procedures

64%

Transfusions

21%

23%

HCV infected sexual partner

1.3%

13%

HCV infected household contact

3.8%

5%

None of the above

28%

9%

Study design
Exposure:

35%

[39]

[17]

* many persons reported more than one exposure

Table 3. Diagnosis and treatment indicators in Poland and Switzerland
PL

Diagnosed fraction (% diagnosed among anti-HCV positive population)
Annual number of patients commencing treatment
Cumulative rate of ever treated patients per prevalent cases

CH

value

source

value

source

10.70%

[40]

49%

[38]

3202 (2011)

National Health Fund programme monitoring data

1100 (2013)

[41]

0.7%

[42]

9.5%

[42]

Table 4. Composite response indicators
Indicator

Formula

PL

CH

Annual number of newly-diagnosed HCV cases
per 100 undiagnosed persons in population

Numerator: annual number of new diagnoses (Tab. 1) × 100; denominator: undiagnosed fraction (Tab. 2)
× estimated number of anti-HCV positive cases in population (Tab. 1)

1

6

Annual number of newly-treated per 100 HCVRNA positive cases in population

Numerator: number of newly-treated patients per year (Tab. 2) × 100; denominator includes the
estimated number of HCV-RNA cases in population (Tab. 1)

2

4

Annual HCV and HCV related HCC mortality rate
per 1,000 anti-HCV positive cases in population

Numerator: crude mortality rate due to HCV (per 100,000 + proportion HCC due to HCV × crude mortality
rate due to HCC per 100,000; denominator: anti-HCV prevalence (%) (Tab. 1)

5

11

The characteristic feature of the epidemic in CH, as in other
Western European countries, is the concentration of HCV
among PWID (57% of newly-diagnosed cases). On the other
hand, persons infected by this route of transmission represent
only a small proportion of cases in Poland. This could be
an exposure ascertainment artifact in PL, considering the

higher reluctance of disclosing the drug use status due to
stigmatization of drug users. However, the difference is
supported by the results of analytical studies. Although
injecting drugs is a risk factor for HCV infection in both
countries, the effect size was much larger in CH: 78.9 vs 6.13
in PL. Furthermore, a higher rate of HCV was noted among
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blood donors in PL. Persons from highly exposed-groups,
such as PWID or persons with recent sexual exposures, are
advised not to donate blood and the prevalence among blood
donors may represent the lower limit of general population
prevalence. Therefore, the high rates in Poland point to a
significant spread outside the high risk groups.
Both surveillance data and specific studies regarding HCV
epidemiology in PL indicate an important transmission of
the virus in medical settings [16, 43, 44, 45]. Transfusions in
the past (before 1992) and major surgical procedures were
implicated in over two-thirds of cases reported through
surveillance. Nonetheless, a large proportion of newlydiagnosed patients were not able to identify any of the major
risk factors. Whereas the sterilization processes of medical
equipment used by hospitals have gradually improved and
at present all hospitals use proper autoclave procedures and
central organization, the situation in the past might have led
to infection of a significant number of patients. Moreover,
breaches in injection procedures implemented in health care
facilities could also contribute to HCV spread, as evidenced
by 6 outbreaks in medical settings that were investigated as a
consequence of the occurrence of a cluster of acute cases [39].
In contrast, the Swiss HIV cohort study indicates that HCV
infection incidence decreased in PWID, remained stable in
heterosexuals, and increased 18-fold in MSM during this
century (indicating again that the highest transmission rates
may be limited to specific groups) and was mainly unrelated
to medical procedures [46].
The reported rate of newly detected HCV cases tends to be
higher in CH than in PL: 20 in CH versus 5.7 per 100,000 in
PL. It is possible that the surveillance systems differ in terms
of completeness of case ascertainment. However, the PL
system was assessed in 1998, revealing a high proportion of
reported cases [45]. Also, the surveillance systems are quite
similar, relying on clinical and laboratory reporting. Thus,
the differences most probably reflect the differences in HCV
detection rates. This is further supported by the fact that
HCV-infected people are more likely to be diagnosed at an
acute stage in CH. Taking into account that the diagnosed
fraction and the detection rate per 100 prevalent undiagnosed
cases in the population might be higher in CH than in PL,
it can be assumed that the efficiency of screening systems
currently differs between PL and CH.
The system efficiency may be related to a high concentration
of the epidemic among people who inject drugs. The Swiss
system offers universal screening to all PWID (www.checkyour-love-life.ch). This targeted strategy may be appropriate
in the country where the HCV infection concentrates in high
risk groups [47]. In Poland, the situation is complicated by
the wide spread of the epidemic in the general public, as
discussed above. Improvement of HCV testing access for the
general public should be recommended in PL, potentially
as a part of routine health check-ups. Further research is
needed to establish the cost-efficiency of such a procedure.
Access to antiviral therapies, in terms of the number of
treated patients (per prevalent cases), was better in CH than
in PL, but might be judged unsatisfactory in both countries.
However, significant improvements both in PL and in CH
are expected with new therapeutic programmes basing on
interferon-free treatment (Direct Antiviral Agents) [48, 49].
On the other hand, although there was some evidence that
the diagnosis and treatment systems are more efficient in CH
than in PL, lower rates of HCC and liver transplants were also

noted in PL, when related to the number of existing HCV
cases. The HCV infection in CH concerns, on average, the
younger population (about 60–65% of cases constitute young
adults in the age group 20–39 [22]) than in PL. The average
age at HCV diagnosis in PL is 44 years, and a substantial
proportion of diagnosed cases (47% in 2012) is 50 years or
older at diagnosis [19]. It is possible that the relatively low
rate of HCV deaths and complications in PL is caused by a
higher competing mortality from other causes. On the other
hand, HCC incidence may be under-ascertained in Poland
as the histopathological confirmation rate is low, and the
final classification of a substantial proportion of liver cancers
remain undetermined [25].
Large data gaps were identified, including testing patterns
(testing rates and profile of the tester) and access to treatment
(e.g. by drug use status, socio-economic, or demographic
indicators). Additionally, little is known about the HCV
incidence among migrants and men who have sex with men.
Migrants from countries with high HCV prevalence have a
significant impact on the epidemiology of the diseases in
their destination countries [3, 50, 51] like Switzerland [52, 53].
Due to limited data available, it was not possible to address
the issue of uncertainty of different indicators, which very
often compelled the assumption that certain proportions
established on limited subgroups of patients will still hold
true for the entire population. Further investigations are
needed, as well as better data collection, to refine these
assumptions. However, the authors were able to propose
several composite indicators, based on existing data, which
allow the capturing of differences in the epidemic and
effectiveness of the response systems in the two countries.
CONCLUSION
It was concluded that the scaling-up of diagnosis and
treatment is necessary in both countries. Even if the indicators
of diagnosis and treatment in Switzerland are higher, they
still remain unsatisfactory as less the 10 persons out of
100 requiring treatment are, in fact, treated each year. The
public health systems aim to detect and treat infections, stop
transmissions due to non-sterile injections and other medical
and non-medical procedures, prevent transmission via sharing
drug injecting equipment, or unsafe sexual behaviors. The
efficiency of different interventions will depend, among others,
on the extent of concentration of the epidemic in specific
subpopulations. For example, screening policies targeted to
high risk groups, such as injecting drug uses, will be highly
effective if infections are mostly limited to this group, as in
Switzerland, but could miss the point in the epidemics driven
in e.g. by unsafe medical procedures, as is the case in Poland.
A similar situation was described for the HIV epidemic, for
which the World Health Organization (WHO) developed a
classification, including generalized, concentrated and lowlevel epidemic with different recommended approaches to
curb it. A similar approach seems reasonable for HCV, and
could help to better tailor prevention to country needs.
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