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Abstract 

Hepatitis C is a disease spreading across the 
world. It is estimated that more than 185 mil-
lion people are potentially infected with HCV. 
Each year approximately 350 thousand people 
die of diseases resulting from HCV. In Poland 
about 231 thousand people are believed to be 
infected, with up to 85% of them unaware of 
their progressive illness. Hepatitis C leads to se-
rious complications in the liver and, consequen-
tly, can lead to death. The disease generates ap-
preciable costs associated with the treatment 
of the complications of HCV in the advanced 
stages of the disease as well as lost productivi-
ty. As there is no vaccine against HCV, hepati-
tis C treatment is the only way to eradicate the 
virus. This is now possible with new therapies. 
This article presents the burden of hepatitis C 
and its changing dynamics in the context of he-
patitis B and HIV in Poland. The natural history, 
the costs generated by the disease, available cu-
rrent therapies and suggested ways forward are 
also discussed in the article.

INTRODUCTION

Hepatitis C is an infectious disease caused by 
the Hepatitis C Virus (HCV), which mainly affects 
the liver. In the first stage, there is progression 
of acute hepatitis with necrotic and inflammato-
ry changes rapidly developing in the liver. Acute 
hepatitis C is asymptomatic in approximately 70-
80% cases. Spontaneous elimination of HCV oc-
curs in 14-46 % of patients, mainly in symptomat-
ic patients1. If the virus is present in the body for 
longer than six months, the disease progresses 
into chronic hepatitis. Chronic hepatitis is char-
acterized by multiple necrotic and inflammatory 
lesions, which are typically asymptomatic. This 
is the cause of serious complications in the liver 
and may lead to hepatocellular carcinoma and 
eventually to the death of the infected person if 
left untreated. It is estimated that approximately 
85% of patients with HCV are unaware of their 
disease2,3. In these patients the destructive pro-
cesses take place covertly resulting in patients 
being vulnerable to the serious complications of 
the disease and at the same time being a reser-
voir for the virus, allowing further spread of the 

virus4. These features make HCV a serious pub-
lic health problem if left untreated; alternatively 
there are a few preventative measures in place, 
which will be discussed in this article.

The problem of HCV infection and hepatitis 
C is recognised by international organizations, 
including the World Health Organization (WH) 
and the European Union Parliament5,6. WHO 
estimates that approximately 2.8% of the global 
population has anti-HCV antibodies, which trans-
lates into more than 185 million people poten-
tially infected. In 10-15% of patients with chronic 
hepatitis C, cirrhosis of the liver occurs in approx-
imately 20 years’ time after the initial infection if 
left untreated. This can lead to further compli-
cations including liver failure and hepatocellular 
carcinoma, which can result in premature death. 
Each year approximately 350 thousand people 
globally die of diseases resulting from HCV infec-
tion5,7. In developed countries, including Poland, 
the number of deaths caused by hepatitis C now 
exceed the number of deaths resulting from in-
fection with HBV (Hepatitis B Virus, which causes 
hepatitis B) or HIV (Human Immunodeficiency 
Virus)8,9.

The majority of HCV cases currently observed 
in Western Europe have been detected among 

drug injection users10. In Poland, however, the 
dominating route of transmission is iatrogenic. 
Minor medical procedures are responsible for up 
to 80% of all the infections11,12. In comparison to 
other European countries, Poland is character-
ized by a relatively low detection rate for hepatitis 
C2. The detection of HCV infection usually occurs 
by chance, e.g. during the pre-donation screen-
ing, or when the patient reports to the physician 
with symptoms of liver disease at an advanced 
stage. A low level of knowledge about HCV and 
hepatitis C, as well as the routes of virus trans-
mission, are factors resulting in new infections13. 
This low level of knowledge currently translates 
into a small number of diagnostic measures be-
ing undertaken and the lack of interest of inter-
est among national and regional authorities to 
implement preventive actions. No less important 
are the economic consequences of HCV infec-
tion, involving the direct costs of treating the 
disease including its complications as well as in-
direct costs resulting from reduced productivity 
and premature withdrawal of patients from the 
labour market. For these reasons it is increasing-
ly critical for the various authorities in Poland to 
make changes to the current health policies to 
reverse this growing trend of new cases of HCV 
infection and deaths caused by hepatitis C.
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Epidemiology

In patients in whom the disease process is 
active or has ended, anti-HCV antibodies are 
detectable. This is used for the initial diagnosis 
of hepatitis C. To confirm the active viremia it is 
necessary to determine the genetic material of 
the virus (HCV RNA) in the blood serum of the 
patient11.

As previously mentioned, the WHO estimates 
that approximately 2.8% of the global population 
has anti-HCV antibodies, which translates into 
more than 185 million potentially infected glob-
ally. As mentioned, the number of people dying 
annually of diseases resulting from HCV infection 
is approximately 350 thousand people; however, 
this figure will grow in the coming years if patients 
are untreated and there is a lack of preventative 
and other measures in place among countries7,14.

In Europe, the prevalence of HCV ranges from 
0.1% to 6% depending on the country. Compar-
ison of the epidemiological status in different 
countries poses some difficulties due to varia-
tions in diagnostic procedures, various definitions 
of infection, different methodologies used in the 
various studies, as well as the time when the ep-
idemiological research took place. According to 
current estimates, the lowest prevalence of the 
virus (0.1-1%) is in northern Europe. These infec-
tions are mainly present among people aged 30-
50 years, most frequently associated with needle 
sharing by intravenous drug users. Higher prev-
alence rates of HCV, e.g. 2.5-3.5%, are seen in 
southern Europe, e.g. Spain, Italy, Greece, where 
in addition to infections transmitted by the intra-
venous route, a substantial number of infections 
among people aged over 50 years of age as due 
to the iatrogenic route of transmission, i.e. they 
became infected in hospitals. The highest preva-
lence of the virus ranging from 1.3% to 6% is ob-
served in Eastern Europe, where the infections 
take place most frequently via the hospital route, 
i.e. among recipients of blood and organ dona-
tion as well as other causes (Figure 1)15.

Poland appears to have an average ratio of 
HCV prevalence based on official data with all 
limitations. Epidemiological studies16,17, carried 
out between 2009-2011 and covering 30 thou-

sand patients indicate that the presence of an-
ti-HCV antibodies is approximately 1.9% of the 
population, which corresponds to approximately 
732 thousand people in Poland. However, the 
complete testing procedure requires a double 
repetition of the diagnostic approach. Epidemio-
logical studies that use this method indicate that 
the prevalence of anti-HCV in Poland at a level of 
0.95%, translating into approximately 366 thou-
sand people in Poland having contact with the 
virus in their lifetime. Moreover, to confirm ac-
tive infection, it is necessary to demonstrate the 
presence of viral genetic material. The percent-
age of the Polish population who present with 
both antibodies and genetic material of the virus 
is at a level of 0.6%, translating into 231 thousand 
people with active infection16,17. Meanwhile, the 
population of hepatitis B in Poland is estimated 
at 1-1.5% (400 to 600 thousand people) [18,19], 
while those with HIV infection is estimated at 
0.07-0.12%, i.e. 27 to 46 thousand people) [29].

The epidemiology of hepatitis C in Poland 
has been monitored by the National Institute 
of Public Health - National Institute of Hygiene 
(NIPH - NIH) since 1997. However, the number 
of registered cases is likely to be lower than the 
actual number of infections due to the current 
low level of reportability. [20] Consequently, this 
data fails to show the accurate epidemiological 
situation of hepatitis C in Poland. Bearing this in 
mind, between 1997 and 2013 NIPH - NIH reg-
istered approximately 38 thousand people with 
HCV infection in Poland21. However as stated, 
approximately 85% of people with hepatitis C 
remain unaware of their infection explaining the 
current low rates reported by NIPH-NPH. In the 
first year of the monitoring, the number of regis-
tered cases stood at approximately 1 thousand. 
In the following year this number was almost 
doubled, and in 1998-2004 remained at 2 to 2.2 
thousand patients. In 2005 there was a sudden 
increase to approximately 3 thousand recorded 
cases. The explanation of this phenomenon may 
be an increase of the public awareness of HCV 
and an increase in the number of performed di-
agnostic tests11. After a period of growth, the 
number of registered cases declined in 2009 to 
the level seen between 1998 to 2004. However, 
currently there is an upward trend with a total 
of 2705 new HCV infections reported in 2013. It 

In the first year of the 
monitoring, the number 
of registered cases 
stood at approximately 
1 thousand. In the 
following year this 
number was almost 
doubled, and in 1998-
2004 remain within 
2-2.2 thousand. 

Figure 1. 
The estimated prevalence of anti-HCV in the world in 2010 15,16
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Figure 2. 
The dynamics of the HCV, HBV and HIV epidemiological situation in Poland in relation to hepatitis C virus in the 
context of hepatitis B and HIV22,23

Figure 3. 
Reported by age group incidences of hepatitis C in Poland 22

Figure 4. 
Natural history of hepatitis C 1,31

means that there were 7.03 HCV infections per 
100 thousand Poles21.

Meanwhile from the 1980s, thanks to the in-
troduction of a universal system of vaccination 
for newborns and adolescents, the number of 
people infected with HBV has been systemat-
ically decreasing. In 2013 the number of newly 
registered cases of hepatitis B in Poland was 1 
540 (4.00 per 100 thousand people). Newly regis-
tered HIV cases were, in turn, 1163 (3.02 per 100 
thousand people)21.

According to the Central Statistical Office of 
Poland, the number of deaths due to HCV is sys-
tematically increasing. In 2012, 217 people died 
of hepatitis C in Poland (0.13 per 100 thousand 
people). That is a 5-fold increase compared to 
the end of the 1990s. It was also more than the 
number of deaths caused by infections with HBV 
or HIV (Figure 2). The number of deaths in 2012 
caused by hepatitis B in Poland was 52 (0.13 
per 100 thousand people) and AIDS, which is a 
consequence of HIV infection, 118 (0.31 per 100 
thousand people).

According to the latest NIPH - NIH data, the ma-
jority of the new cases of hepatitis C is observed 
in the age group 45-59. However, an appreciable 
number of infections is also recorded in the age 
groups 25-44 and 60-74 (Figure 3).

This relationship has been present in Poland 
consistently since the 1990s. In the case of 
younger patients, infection is usually detected 
accidentally, e.g. during pre-donation screening. 
HCV infection can result from an injectable drug 
episode or from minor procedures breaking the 
continuity of the tissue, e.g. medical procedures, 
piercing, tattooing or scarification. In contrast, 
infections in the elderly are mostly detected dur-
ing a visit to the physician, caused by the symp-
toms of developed hepatitis. The infection is 
most often the result of hospitalizations received 
before 1990, when the rules for the prevention 
of transmission of infection were not as restric-
tive as currently exist, or as a result of a blood 
transfusion before 1993, when the blood was 
not routinely tested for the presence of HCV22. 
In addition, men are more often affected by hep-
atitis C than women. In 2012, the incidence rate 
in Poland for males was 6.60 per 100 thousand 
and for women 5.34 per 100 thousand. Moreo-

ver, the infection is detected nearly twice as of-
ten among urban residents compared with rural 
ones. In 2012 in Poland, the incidence rates for 
urban and rural areas respectively were 7.25 and 
3.95 per 100 thousand population21.

HCV exhibits considerable genetic variability. 
There are six major genotypes of HCV, among 
which several subtypes can be distinguished. 
The genotype 7 was also detected, but to date it 
has been poorly investigated23. The prevalence 
of HCV genotypes varies depending on the geo-
graphical area. Genotypes 1-3 occur worldwide, 
genotype 4 dominates in the Middle East, Cen-
tral Africa and Egypt, genotype 5 occurs primar-
ily in South Africa, and genotype 6 in Asia24. In 
the extensive epidemiological study conducted 
by Panasiuk et al. in 201325, it was indicated that 
86% of HCV infections in Poland in 2011-2012 
were genotype 1.

Course and consequences of the disease

Because HCV is a blood-borne virus, the infec-
tion can only occur through exposure to infected 
blood. Most often the infection happens dur-
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Figure 5. 
The annual probability of transition to the subsequent stages of liver fibrosis in patients with hepatitis C32

ing medical procedures and among intravenous 
drugs users, and are more probable than vertical 
infections11,22.

In the second half of the twentieth century, in-
fections in Europe occurred mainly during med-
ical procedures breaking the continuity of the 
tissues, such as surgical and dental injections and 
other invasive procedures, as well as through 
blood transfusions and organ transplants22. In 
the early 1990s after the discovery of HCV in 
1989, blood and organ donors began to be ex-
amined for the presence of HCV antibodies and 
viral genetic material. The introduction of new 
procedures increased the safety of the patients, 
e.g. appropriate methods for HCV sterilization. 
This caused a gradual decline in the number of 
new iatrogenic infections 22,26. At the end of 
the twentieth century, infections among intra-
venous drug users became more common as a 
result of the sharing of contaminated injecting 
equipment. This route is the cause of 80% of the 
registered cases of HCV infection in Europe in 
201110. Vertical infections (from mother to child) 
are also present, most likely perinatal. It is esti-
mated that vertical infections represent 3-10% 
of all infections in the countries of the European 
Economic Area22. Other possible, but less likely 
routes of transmission of HCV, may result from 
such practices as tattooing, piercing, scarifica-
tion, acupuncture or cosmetic procedures. In-
fections which result from a day to day contact 
with an infected person are scarce. In such cas-
es, the transmission of the virus can result from 
the shared use of personal items such as razors, 
toothbrushes or nail care accessories contami-
nated with the HCV infected blood27. Infections 
through sexual intercourse are possible, but very 

rare. In this case the infection occurs when the 
mucous membranes continuity is broken 22,28.

In developed countries in Europe 30-60% (de-
pending on the country) of people living with 
HCV have been infected as a result of intravenous 
drug use39. In Poland, the majority of infections 
occur during small invasive medical procedures 
during where safety procedures have been ne-
glected. According to specialists’ opinion, iatro-
genic events may currently be the cause of 80% 
of the infections in Poland11,12.

Initially, hepatitis C usually develops asympto-
matically and the ill person is unaware of when 
and how the infection happened. Therefore, 
there are inconsistencies related with the de-
scription of the natural history of the disease and 
the average life of the patient is difficult to esti-
mate. However, it is known that the first stage 
of the illness is acute hepatitis, which is typically 
asymptomatic, which progresses into the chron-
ic form in between 54 to 86% of cases. Chronic 
hepatitis, in turn, can run for years without no-
ticeable symptoms, but with accompanied pro-
gressive fibrosis of the liver, which may lead to 
serious complications and potentially to prema-
ture death (Figure 4)1,4,29.

Chronic hepatitis C is accompanied by the 
presence of genetic material of the virus in the 
blood for more than 6 months and, as men-
tioned, develops in between 54 to 86% of pa-
tients with acute infections1. The probability of 
the transition to the chronic condition depends 
on many factors including age, sex, ethnicity, 
and the course of the preceding acute phase. 
Spontaneous elimination of HCV at this stage of 

the disease is sporadic - 0.02% per year. Chronic 
hepatitis C may be asymptomatic for a long time. 
However, as a result of the inflammation in this 
phase, progressive liver damage and impairment 
of its function occur29.

The development of disease is associated 
with progression of liver fibrosis. This process 
involves replacing the damaged liver tissue ele-
ments by connective tissue as a result of ongoing 
inflammation. Fibrosis leads to the remodelling 
of the organ and to a significant impairment of 
its functions. In the early stages, fibrosis devel-
ops in the portal and periportal areas. After this, 
it extends from one area to another one, forming 
the so-called fibrosis bridges. In the final stages, 
cirrhosis of the organ occurs. The severity of the 
liver damage is assessed by performing a biopsy 
or other equivalent non-invasive methods e.g. 
Fibrotest or FibroScan, and is determined by us-
ing a 5-point scale, where 0 means no change, 
and 4 - the most severe changes, i.e. cirrhosis. 
The rate of changes depends on many factors 
including the age and sex of the infected per-
son, alcohol consumption and the presence of 
comorbid conditions29. However, it is estimated 
that the development of fibrosis from the stage 
0 to 1 occurs in 11.7% of patients within a year 
of infection. The annual probability of progres-
sion to the next stages is 8.5%, 12.0% and 11.6%, 
respectively30 (Figure 5). In Poland, patients are 
mostly diagnosed in the first or the second stage 
of liver fibrosis (approximately 70%)31–33.

Cirrhosis is the final stage of liver fibrosis, which 
occurs in 10-15% of patients with chronic hepa-
titis C within 20 years from the initial infection. 
Firstly, HCV may give no symptoms and the liver 

can function properly. This condition is referred 
to as a compensated liver cirrhosis. The survival 
rates for patients with compensated cirrhosis at 
3, 5 and 10 years post infection are 96%, 91% and 
79% respectively29. However, 5% of patients per 
year and 30% of the patients per 10 years expe-
rience decompensation of cirrhosis, which leads 
to severe complications, such as ascites, bleeding 
in the upper gastrointestinal tract (as a result of 
esophageal varices or portal gastropathy) or he-
patic encephalopathy29. The probability of 5-year 
survival with decompensated cirrhosis of the liv-
er is much lower, equalling 50% of the cases. It 
is believed that decompensated cirrhosis is the 
most common cause of death as a direct conse-
quences of hepatitis29,34. Another consequence 
of chronic hepatitis C is hepatocellular carcinoma 
(HCC), which affects 1-4% patients with HCV per 
year. It is estimated that the risk of this cancer is 
17 times higher in the case of HCV infection than 
in cases of uninfected patients. Apart from the 
consumption of alcohol (20% of HCC) and HBV in-
fection (10-15%), HCV is the main factor favour-
ing the development of this cancer in Europe (60-
70% 35. The average time that elapses from initial 
infection to the development of HCC is almost 30 
years [29]. This cancer is poorly predictive and 
in most cases leads to death within a few years 
from diagnosis. It is estimated that the probabili-
ty of death for people diagnosed with hepatocel-
lular carcinoma and HCV infection is 41-46% per 
year36–38.

Advanced cirrhosis and liver failure are the rea-
sons for liver transplantation in many patients. 
Hepatitis C is the leading cause of the liver trans-
plantation in Poland39,40 and in other countries, 
for example, in the USA41. According to the Polish 
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The present 
epidemiological data 
in Poland allow to 
estimate that about 3 
thousand out of 231 
thousand currently 
HCV infected patients, 
will have to be treated 
for hepatocellular 
carcinoma, and 20-40 
thousand for cirrhosis 
during next 30 years.

Figure 6. 
Types of costs associated with HCV

data, HCV infection or coinfection is responsible 
for 23-28% of all liver transplantations 42. Despite 
the growing number of transplantations, there is 
still unmet demand at approximately double the 
number of transplantations undertaken. While 
the number of grafts resulting from post-inflam-
matory HCV cirrhosis decreases, the number of 
transplantations in patients with hepatocellular 
carcinoma will increase43. Unfortunately, the 
relapse of hepatitis C in patients after the liver 
transplantation is inevitable, resulting in recir-
rhosis in 25% of cases within 5 years, which may 
be the reason for retransplantation43,44.

Besides the serious complications of liver, 
hepatitis C may result in extrahepatic disorders, 
occurring in 1-2% of the infected with HCV. The 
most common extrahepatic complication is 
cryoglobulinemia, resulting in symptoms such 
as fatigue, skin rash, bleeding disorder, arthral-
gia, Raynaud’s symptoms, inflammation of the 
blood vessels, kidney disorders or peripheral 
neuropathy. Other observed disorders are mem-
brane-proliferative glomerulonephritis, por-
phyria cutaneous tarda, lichen planus and viti-
ligo. In the course of hepatitis C lymphoma and 
Hodgkin’s lymphoma, autoimmune thyroiditis, 
Sjogren’s syndrome and seronegative arthritis 
are also observed. It is unclear whether these 
disorders are directly caused by HCV infection 
or by a chronically stimulated immune response 
triggered by the inflammation29.

The development of disease is associated with 
progression of liver fibrosis. This process involves 
replacing the damaged liver tissue elements by 
connective tissue as a result of ongoing inflam-
mation. Fibrosis leads to the remodelling of 
the organ and to a significant impairment of its 
functions. In the early stages, fibrosis develops 
in the portal and periportal areas. After this, it 
extends from one area to another one, forming 
the so-called fibrosis bridges. In the final stages, 
cirrhosis of the organ occurs. The severity of the 
liver damage is assessed by performing a biopsy 
or other equivalent non-invasive methods e.g. Fi-
brotest or FibroScan, and is determined by using 
a 5-point scale, where 0 means no change, and 4 
- the most severe changes, i.e. cirrhosis. The rate 
of changes depends on many factors including 

the age and sex of the infected person, alco-
hol consumption and the presence of comorbid 
conditions29. However, it is estimated that the 
development of fibrosis from the stage 0 to 1 
occurs in 11.7% of patients within a year of in-
fection. The annual probability of progression 
to the next stages is 8.5%, 12.0% and 11.6%, 
respectively30 (Figure 5). In Poland, patients 
are mostly diagnosed in the first or the second 
stage of liver fibrosis (approximately 70%)31–33.

Cirrhosis is the final stage of liver fibrosis, 
which occurs in 10-15% of patients with chronic 
hepatitis C within 20 years from the initial in-
fection. Firstly, HCV may give no symptoms and 
the liver can function properly. This condition 
is referred to as a compensated liver cirrhosis. 
The survival rates for patients with compensat-
ed cirrhosis at 3, 5 and 10 years post infection 
are 96%, 91% and 79% respectively 29. How-
ever, 5% of patients per year and 30% of the 
patients per 10 years experience decompensa-
tion of cirrhosis, which leads to severe compli-
cations, such as ascites, bleeding in the upper 
gastrointestinal tract (as a result of esophageal 
varices or portal gastropathy) or hepatic en-
cephalopathy29. The probability of 5-year sur-
vival with decompensated cirrhosis of the liver 
is much lower, equalling 50% of the cases. It is 
believed that decompensated cirrhosis is the 
most common cause of death as a direct con-
sequences of hepatitis C 29,34. Another conse-
quence of chronic hepatitis C is hepatocellular 
carcinoma (HCC), which affects 1-4% patients 
with HCV per year. It is estimated that the risk 
of this cancer is 17 times higher in the case of 
HCV infection than in cases of uninfected pa-
tients. Apart from the consumption of alcohol 
(20% of HCC) and HBV infection (10-15%), HCV 
is the main factor favouring the development 
of this cancer in Europe (60-70%)35. The aver-
age time that elapses from initial infection to 
the development of HCC is almost 30 years29. 
This cancer is poorly predictive and in most 
cases leads to death within a few years from 
diagnosis. It is estimated that the probability of 
death for people diagnosed with hepatocellu-
lar carcinoma and HCV infection is 41-46% per 
year36–38.

Advanced cirrhosis and liver failure are the rea-
sons for liver transplantation in many patients. 
Hepatitis C is the leading cause of the liver trans-
plantation in Poland39,40 and in other countries, 
for example, in the USA41. According to the Polish 
data, HCV infection or coinfection is responsible 
for 23-28% of all liver transplantations42. Despite 
the growing number of transplantations, there is 
still unmet demand at approximately double the 
number of transplantations undertaken. While 
the number of grafts resulting from post-inflam-
matory HCV cirrhosis decreases, the number of 
transplantations in patients with hepatocellular 
carcinoma will increase43. Unfortunately, the 
relapse of hepatitis C in patients after the liver 
transplantation is inevitable, resulting in recir-
rhosis in 25% of cases within 5 years, which may 
be the reason for retransplantation43,44.

Besides the serious complications of liver, 
hepatitis C may result in extrahepatic disorders, 
occurring in 1-2% of the infected with HCV. The 
most common extrahepatic complication is 
cryoglobulinemia, resulting in symptoms such 
as fatigue, skin rash, bleeding disorder, arthral-
gia, Raynaud’s symptoms, inflammation of the 
blood vessels, kidney disorders or peripher-
al neuropathy. Other observed disorders are 
membrane-proliferative glomerulonephritis, 

porphyria cutaneous tarda, lichen planus and vit-
iligo. In the course of hepatitis C lymphoma and 
Hodgkin’s lymphoma, autoimmune thyroiditis, 
Sjogren’s syndrome and seronegative arthritis 
are also observed. It is unclear whether these 
disorders are directly caused by HCV infection 
or by a chronically stimulated immune response 
triggered by the inflammation29.

Treatment

Hepatitis C is a disease that can be treated 
effectively. The main goal of the therapy is to 
achieve a sustained virological response (SVR) 
to prevent hepatic complications and reduce the 
mortality by eliminating HCV from the body of 
the patient 45. Due to the lack of vaccines against 
HCV, treating hepatitis C is, in fact, the only way 
in which the reservoir of potential infections can 
be reduced11.

So far, the standard treatment for all patients 
with chronic hepatitis C has been a non-specific 
therapy, which consists of stimulating the im-
mune system to the antiviral response for the 
HCV present in the organism. A combination of 
pegylated interferon alpha with ribavirin (PegIN-
Fα + RBV) has been used as a nonspecific dual 
therapy46. Interferon is responsible for stim-
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ulation of the antiviral response while in vitro 
research has confirmed the activity of ribavirin 
against some RNA and DNA viruses. Pegylated 
interferon alpha is administered as a weekly in-
jections and ribavirin is taken orally twice a day. 
The total duration of therapy can last up to 72 
weeks 47–49. The efficacy of dual therapy PegINFα 
+ RBV strongly depends on the genotype of the 
virus. For genotypes 2 and 3, an effective cure 
is achieved in 87% and 77% of patients, respec-
tively8. The percentage drops to approximately 
56% in the case of genotype 450–52. In the case of 
genotype 1, identified in nearly 90% of patients 
in Poland25, the effective treatment is achieved 
in only 45% of cases8. The use of interferon and 
ribavirin is associated with serious side effects53. 
The most important side-effects include depres-
sion, suicide attempts, anorexia, nausea, anae-
mia and flulike symptoms14,48,49. These side-ef-
fects can result in discontinuation of treatment, 
with estimates that less than 50% of patients 
complete a course of treatment46. This is impor-
tant as effective therapy requires patients taking 
at least 80% of the indicated doses for at least 
80% of therapy duration47. There are also con-
traindications for combination therapy PegINFα 
+ RBV limiting the population patient population 
for treatment48,49.

The second group of drugs used in the treat-
ment of chronic hepatitis C are specific drugs 
pointed directly against the virus. They are in-
hibitors of enzymes involved in virus replication. 
Currently their function is the direct intervention 

in the process of HCV multiplication. The fol-
lowing drugs are currently registered in Poland: 
first-generation NS3/4A protease inhibitors bo-
ceprevir, telaprevir and second-generation di-
rect-acting antiviral agents sofosbuvir, simeprev-
ir, daclatasvir, ledipasvir tablets54–59 and recently 
ombitasvir, paritaprevir, ritonavir and dasabuvir. 
[60] Many other new substances are in the pro-
cess of drug registration or at advanced levels of 
clinical trials.

Boceprevir and telaprevir are aimed at pa-
tients infected with the genotype 1. Simeprevir 
has been tested in patients infected with geno-
types 1 and 4 while sofosbuvir can be used for 
infection of genotypes 1-6. In a population with 
genotype 1, all drugs are routinely used together 
with pegylated interferon alpha and ribavirin, in 
so-called triple therapy. Boceprevir is adminis-
tered orally, three times a day, telaprevir twice to 
three times a day, while simeprevir and sofosbu-
vir are administered once a day. The total dura-
tion of the therapy in the case of boceprevir and 
telaprevir is 48 weeks. Treatment with simeprev-
ir takes less time - 24 weeks, and with sofosbu-
vir only 12 weeks54–57. The use of boceprevir or 
telaprevir with interferon and ribavirin in naive 
patients allows to obtain a sustained response at 
the level of 54-75%, and in patients undergoing 
treatment again, because of the failure of pre-
vious PegINFα + RBV treatment, effectiveness 
of this therapy is up to 51-67%61. Simeprevirand 
sofosbuvir used in combination with interferon 
and ribavirin exhibit higher efficiency with cure 
rates up to 80% and 95% in naive patients14,46. It 
needs to be stressed that sofosbuvir may also be 
given to patients not eligible for treatment with 
the use of interferon. In such case it is only used 
in combination with ribavirin, but then the effi-
ciency is at a level of 50-84%, and the treatment 
must be extended to 24 weeks62. In this group 
of patients it is also possible to use combination 
therapy consisting of two specific drugs - sofos-
buvir and simeprevir, and optionally ribavirin. 
Preliminary data indicate that the response to 
that treatment can be over 90%63–65. However, 
triple therapy, besides the higher efficiency, has 
the same limitations associated with the comfort 
and safety as a dual therapy. Patients are still ex-
posed to the adverse events resulting from the 

use of interferon and ribavirin. Furthermore, es-
pecially in the case of boceprevir and telaprevir, 
there is an additional risk of side effects14,54,55.

The therapy with combination of ledispavir 
and sofosbuvir administered for 8 or 12 weeks 
with or without ribavirin is associated with even 
higher rate of sustained virological response at 
a level of 93-96% among previously untreated 
patients with HCV genotype 1 infection without 
cirrhosis66. The most advanced available thera-
py with ombitasvir, paritaprevir and ritonavir in 
combination with dasabuvir is approved for the 
treatment of genotype 1 chronic hepatitis C virus 
infection, including patients with compensated 
cirrhosis. This therapy is dosed orally twice dai-
ly for 12 weeks taken with or without ribavirin, 
except patients with cirrhosis, who should take 
it for 24 weeks and is effective at a level of 95-
100%60. For the treatment of genotype 4 chronic 
hepatitis C patients, this treatment consists of 
ombitasvir, paritaprevir and ritonavir taken with 
ribavirin and effectiveness of this therapy is up 
to 100%60.

Costs – direct and indirect

There are two types of costs: direct and indi-
rect, (Figure 6) and vary depending on HCV stage 
(Figure 7).

Estimated direct costs associated with hep-
atitis C treatment in 2013 was 234 million PLN, 
while annual costs associated with productivi-
ty loss due to deaths, permanent incapacity for 
work, absenteeism and presenteeism computed 
with the conservative approached 585 million 
PLN taking into account only currently treated 
patients and maximum estimation of presentee-
ism.

Direct costs are calculated as the sum of all 
health services during one year based on indi-
vidual data. The largest component of costs per 
person associated with chronic hepatitis C are 
for the treatment of severe complications. The 
estimated cost of one liver transplantation is 200 
thousand PLN and annual post-liver transplanta-
tion costs are 20 thousand PLN. Costs of drugs 
during the six months of hepatocellular carcino-

Figure 7. 
Treatment costs depending on stage of HCV infection per patient
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ma drug program are estimated at 99 thousand 
PLN per patient (Figure 8).

The total costs of drug treatment for HCV are 
rising each year due to the introduction of new 
therapies, and in 2013 amounted to approximate-

Figure 8. 
Annual direct cost estimation of chronic hepatitis C and hospitalization

includes the estimated cost of transplantation, which were the cause of complications of hepatitis C (without cost therapy after 
transplantation in subsequent years) 
** the proportion of patients with HCC due to hepatitis C is unknown

ly 179 million PLN (based on the official report on 
activities of NHF in 4th quarter 2013 - concluded 
official data from contracts with hospital valued 
at 138.5 million). According to Polish National 
Health Fund data from 2013, 7 111 patients re-
ceived at least one dose of drugs, sometimes not 
the full course) within drug program. With the 
estimated number of 231 thousand infected pa-
tient in Poland, this currently equates to a little 
more than 3% of the possible infected people. 
In the same year, costs of hospitalizations within 
diagnosis-related groups system (DRG) equalled 
38 million PLN. The estimated cost of hepatitis 
C liver transplantations (caused by hepatitis C) is 
approximately 18 million PLN/year in Poland.

Loss productivity arise from generated by ab-
senteeism and presenteeism. The absenteeism 
rate is the proportion of absence in time dur-
ing which the respondent is supposed to work 
– premature death, sick leave, disability, holi-
days, family care. The presenteeism rate is the 

degree to which the health problem affected 
the respondent’s productivity while working, 
subjectively estimated by the respondent on 
a scale from 0 to 10 measured for example by 
WPAI (Work Productivity and Activity Impair-

ment Questionnaire) questionnaire. It can be in-
terpreted as the percent of work not done due to 
studied condition. The overall work impairment 
is the sum of work time lost by the respondent 
due to absenteeism and presenteeism (it is the 
sum of presenteeism rate multiplied by time 
spent at work and absenteeism rate). Total an-
nual cost of loss of productivity is approximately 
584.8 mln PLN – premature death 53.6 mln PLN, 
disability – 147.7 mln PLN (data from ZUS togeth-
er for hepatitis C and B), sick leave – 20.9 mln 
PLN and maximum estimation of presenteeism 
for chronic C – 362.5 mln PLN.

Conclusion

The epidemiological data in Poland suggests 
that 3 thousand out of an estimated 231 thou-
sand patients are currently being treated for 
hepatitis C infected patients. This translates into 
an estimated 20-40 thousand people suffering 
from cirrhosis of the liver during the next 20 

years and 4 to 8 thousand patients needing treat-
ment for hepatocellular carcinoma during the 
next 30 years if these patients remain untreated. 
For many patients, the only possible treatment 
will be liver transplantation. However, hepatitis C 
could now be treated very effectively. Early drug 
therapy averts serious health consequences for 
patients as well as reduces the chances of them 
transmitting the disease to others with cure 
rates higher than 95% with new therapies. It is 
recognised that this will appreciably add to drug 
costs in the early years; however the increased 
expenditure would be balanced against reduced 
costs of treating complications in the later years 
[46]. This could include the potential for dis-
counted prices building on the experiences in 
other countries negotiated as part of risk sharing 
schemes for reimbursement [46]. Alongside this, 
there needs to be co-ordinated preventative ac-
tivities and changes in treatment in Poland to re-
duce future infection rates as currently in Poland 
there are only a few screening activities (also in 
local governmental programs) and no strategic 
proposition of shaping the complex approach. If 
instigated, these could be as effective as actions 
taken to avoid HBV or HIV infections.

In view of the lack of any hepatitis C vaccina-
tion, we believe it is essential for the various na-
tional and regional authorities in Poland to take 
actions to stop the spread of the virus. These ac-
tivities could be organized into: 1. education and 
promotion of behaviours that reduce the risk of 
further infections 2. providing national screening 
of high risk groups. 3. providing wider access to 
HCV tests, allowing early detection and diagnosis 
of the greatest number of people infected in lo-
cal level. Such actions combined with the availa-
bility of effective and safe antiviral therapy could 
be as efficient as vaccination against hepatitis C, 
which, as previously pointed out, is non-existent 
at present. Preventive measures and treatment 
at early stages would also reduce the costs for 
the NHF of treating a significant number of pa-
tients with serious complications of hepatitis C 
including cirrhosis and hepatocellular carcinoma. 
In conclusion, we urge the various authorities 
in Poland to take prevention and management 
of HCV seriously, building on ongoing effective 
strategies for HBV and HIV.
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