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The goal of the article is to estimate the population of people suffering from hepatitis C in Poland in the years 2008
-2013 as well as to analyze regional differences in the morbidity indicator.

The database of the National Health Fund was used to create a set of hepatitis C patients based on ICD-10 codes.
B17.1 - acute hepatitis C and B18.2 - chronic viral hepatitis C. It was assumed that patients with listed codes are
people with indicated anti-HCV antibodies, not necessarily with specific viraemia. Based on the aforementioned
ICD-10 codes and patient’s identifier, the number of sufferers (annual morbidity) was established along with terri-
torial indicators. Regional incidence and morbidity indicators per 10,000 inhabitants of a given voivodeship were
calculated based on demographic data for each year separately. Annual incidence was established as the number
of patients which were not present in the data sets for the previous year. Due to a short period of analysis repea-
ted infections were not analysed.

In Poland most hepatitis C patients are aged 52-58 years. The voivodeship with the highest morbidity indicator per
10,000 inhabitants is the Dolno$laskie (4.28) and Mazowieckie (3.95). The lowest morbidity indicators per 10,000
inhabitants are present in Podkarpackie (1.19) and Wielkopolskie (1.75) voivodeships. The highest hepatitis C mor-
bidity indicator is observed in Mazowieckie (15.22) and Kujawsko-Pomorskie (11.81) voivodeships.

The number of Polish patients with established anti-HCV antibodies is relatively constant, and the number of new
cases fluctuates at around 6% annually. There are clear differences in incidence and morbidity indicator values in
Poland between various voivodeships, which additionally change over time.

Stowa kluczowe:
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Celem artykutu jest oszacowanie populacji oséb chorych na wirusowe zapalenie watroby typu C w Polsce
w latach 2008-2013 oraz analiza regionalnych réznic we wskazniku zachorowalnosci.

Baze danych Narodowego Funduszu Zdrowia wykorzystano do stworzenia zbioru pacjentéw z WZW typu
C w oparciu o kody ICD-10. B17.1 - ostre wirusowe zapalenie watroby typu Ci B18.2 - przewlekte wirusowe zapale-
nie watroby typu C. Przyjeto, ze pacjenci z wymienionymi kodami to osoby ze wskazanymi przeciwcialami anty-
HCV, niekoniecznie ze swoistg wiremig. Na podstawie w/w kodéw ICD-10 oraz identyfikatora pacjenta ustalono
liczbe chorych (roczna zachorowalnos$¢) wraz ze wskaznikami terytorialnymi. Regionalne wskazniki zachorowalno-
$ci i zachorowalnosci na 10 000 mieszkancéw danego wojewddztwa obliczono na podstawie danych demograficz-
nych w kazdym roku osobno. Zapadalno$¢ roczng ustalono jako liczbe chorych, ktérych nie byto w zbiorach da-
nych za rok poprzedni. Ze wzgledu na krotki okres analizy nie analizowano powtarzajacych sie infekcji.

W Polsce wigkszo$¢ pacjentéw z wirusowym zapaleniem watroby typu C jest w wieku 52-58 lat. Wojewdédztwo
o najwyzszym wskazniku zachorowalnosci na 10 tys. mieszkancéw to dolnoslgskie (4,28) i mazowieckie (3,95).
Najnizsze wskazniki zachorowalnosci na 10 tys. mieszkancéw wystepuja w wojewoédztwach podkarpackim (1,19)
i wielkopolskim (1,75). Najwyzszy wskaznik zachorowalnosci na wirusowe zapalenie watroby typu C wystepuje
w wojewddztwie mazowieckim (15,22) i kujawsko-pomorskim (11,81).

Liczba pacjentéw w Polsce z ustalonymi przeciwciatami anty-HCV jest stosunkowo stata, a liczba nowych przypad-
kéw oscyluje na poziomie okoto 6% rocznie. Liczba podejrzanych przypadkdéw, ktére nie zostaty potwierdzone
dalszg diagnostyka jako faktyczne zachorowanie, wynosi ok. 3 tys. 11% wszystkich zgtoszonych przypadkéw.
W Polsce istniejg wyrazne réznice w wartosciach wskaznikéw zachorowalnosci i zachorowalno$ci pomiedzy rézny-
mi wojewodztwami, ktére dodatkowo zmieniajg sie w czasie.
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Introduction

The assessment of the number of people infected with the
HCV virus is an analytical problem in most countries world-
wide [1]. The recommendations of Associations (Polish So-
ciety Of Epidemiologists And Doctors Of Contagious Disea-
ses) which suggest the restriction of screening to high risk
groups [2] result in up to 50-75% of infected not knowing
their own health issues. At the same time the registering of
patients worldwide and in Europe is conducted using va-
rious different systems, which results in specific problems
with data consolidation and analysis [2]. It is established
that there are approx. 80 to 170 million people infected with
HCV virus worldwide, the most frequent genotype is (46%)
genotype 1, genotypes 2 and 3 are on the second place
(22%), and genotype 4 is present in 13% of the infected [3,4].
The isolation of the HCV virus structure in 1989 and intro-
duction of its laboratory diagnostics (in Poland since 1990
[5]) allowed the precise diagnostics of HCV cases, as well as
epidemiological studies of the population. In Poland the
establish of population of HCV infected is the task of the
National Institute of Public Health - National Institute of
Hygiene (NI1ZP-PZH) of the National Institute of Public Health
(NIZP), operating on the basis of infection registries kept by
the Chief Sanitary Inspector (GIS). So far there were no stu-
dies and analyses which would use the National Health
Fund (NFZ) database, which contains full information on
medical treatments provided in Poland. The first Polish esti-
mates of the infected population and of anti-HCV antibody
spread were provided at the beginning of 90s in the 20th
century, based on testing first time blood donors. The assu-
med study methodology (healthy men in a single age brac-
ket, from entire Poland, randomly arriving to donate blood)
enabled the obtaining of results representative for the given
sex and age. Since 1997 the collection and analysis of HCV
data is obligatory registration of HCV (according ICD-10) is
the task of epidemiological supervision units (Chief Sanitary
Inspectorate - GIS), and the requirement to notify and regi-
ster applies to HCV and mixed HBV and HCV infection. This
registration is the basis for all epidemiological analyses in-
tended to estimate the population of HCV infected.

The data published by the Polish HCV Expert Group in 2015
show that in Poland approx. 730 thousand people have anti-
HCV antibodies, and in approx. 230 thousand of them (0.6%)
active viral replication occurs. The results provided by
experts are based on 2011 [6] and 2012 [7] studies which
were conducted on a representative sample (with a sample
number of respectively 26 thousand and 4.8 thousand). The
percentage of people with anti-HCV antibodies established
by the experts (“0.9-1.9% of inhabitants of Poland depen-
ding on the studied population and research methodology”,
that is from 342 thousand to approx. 722 thousand people)
[2,8,9]. Detection rate of the true number of HCV case is
estimation as 15% [7,9,10]. Whereas the authors of the offi-
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cial annual NIZP-PZH report state that “prevalence of anti-
HCV antibodies in the general population of Poland amo-
unts to 0.95% (320 thousand people) and the number of
actively infected is approx. 230 thousand people (0.6%)" [10].
All the attempts to estimate the HCV population in Poland
are based on:

1. Routine testing for the presence of anti-HCV antibodies,
using subsequent generations of tests, performed in
accordance with the guidelines [11].

2. Detection of HCV RNA presence using the PCR on serum,
in the small (estimated by the Polish HCV Expert Group to
be 30 thousand) group of anti-HCV positive people, whe-
re the confirmation of active viral replication forms the
basis to begin and monitor the antiviral therapy [12].

All the reported cases are provided in accordance with the
HCV case definitions accepted in 2005 and 2009.

The National Health Fund in Poland is the only public payer
which finances medical treatment pursuant to the provi-
sions of the Act [13]. It has a full database of medical events
(for the entire population of Poland) reported by medical
institutions and paid by public funds. The data are reported
to the Fund Branches of the corresponding area in accor-
dance with the Regulation of the Minister of Health [14]
after the medical procedure is performed on the patient,
the payment made pursuant to the report requires the vali-
dation and verification of data. The goal of the article is to
estimate the population of people suffering from hepatitis C
in Poland in the years 2008-2013 as well as to analyze regio-
nal differences in the morbidity indicator.

Material and methods

The NFZ databases were analysed in order to select a set of
patients with an indicated ICD-10 diagnosis of: B17.1 — acu-
te hepatitis C and B18.2 — chronic viral hepatitis C. After-
wards a set of information about HCV patients was created
based on the selected data. To simplify the studies and ta-
king into account the available databases it was assumed
that the persons shown in the reports with the listed codes
are people with indicated anti-HCV antibodies, not necessa-
rily with specific viremia. Based on the aforementioned
ICD-10 codes and provided patient’s identifier (PESEL num-
ber) the indicated patient population (annual morbidity) was
established along with territorial indicators. Morbidity indi-
cator per 10,000 inhabitants of a given voivodeship were
calculated based on demographic data obtained from the
Chief Statistical Office (GUS) website for each year separate-
ly. SAS Enterprise Guide 5.1 was used to perform analyses.
This study was carried out following the principles expres-
sed in the Declaration of Helsinki. Patient consent was
waived due to the fact, that this study is a retrospective
analysis, and datasets used in this study were anonymous.
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Results

In Poland for patients older than 18 (adults) three maxi-
mums can be found (the chart is trimodal), the largest num-
ber of patients is present for the age of approx. 55 years,
approx. 900 annually, but the first increase of average annu-
al number of patients occurs for the age of approx. 30 years,
and moreover another small increase can be observed for
patients at an age of approx. 75 years. Looking at the total
number of patients in Poland demonstrated in the NFZ IT
systems depending on their age in individual years (Figure 1)
the maximum amount of patients can be found at the age of
approx. 52-58 years.

The number of patients with HCV diagnosis registered in the
NFZ IT system during the 2008-2013 period increased by, on
the average, 6.7%, to stabilise in 2011 on a level of approx.
36 thousand patients (SD=3092). The reports on the services
provided to the patients indicate migration between voivo-
deships on the annual mean level of approx. 500 persons
(approx. 1.4%) — table 1. On the average approx. 2000 peo-
ple are being treated per voivodeship. Until 2010 a more
dynamic increase of the number of patients could be obse-
rved, and then their number stabilised. This situation could
be related to the introduction of the JGP Diagnosis Related
Group system in 2008, modelled on the English HRG, and
with strong connection between the reported data and the
ICD-10 diagnosis.

The amount of cases of patients listed in the IT systems with
the HCV diagnosis fluctuates at a level of approx. 11 thou-
sand annually (SD=+/-1750) showing a decreasing tendency
ANNUALLY (2010=-4%; 2011=+2.3%; 2012=-19.22%; 2013=
-10.2%). The voivodeships with the highest average number
of patients (for the 2009-2014 period) are: Mazowieckie,
Dolnoslaskie and Slaskie voivodeships. The lowest number
of patients can be observed in Opolskie, Podkarpackie and
Podlaskie voivodeships: Standardising the data using the
population of a given voivodeship (table 2) shows a small
change in the order of voivodeships. The voivodeship with
the highest average morbidity indicator (for the 2009-2013
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period) is the Dolno$lgskie voivodeship (4.28/10 thousand
inhabitants), and the next ones are Mazowieckie (3.95/10
thousand inhabitants) and Zachodniopomorskie (3.07/10
thousand inhabitants) voivodeships. The lowest average
periodical morbidity indicators per 10,000 inhabitants are
present in Podkarpackie (1.19), Wielkopolskie (1.75) and
Podlaskie (2.12) voivodeships. Over the examined period
the participation of men and women was equal, the average
participation of men was approx. 49.9%. There were no
statistically significant differences over the examined period
within the same voivodeship, whereas there were statisti-
cally significant differences in the HCV occurrence frequency
when various voivodeships were compared.

Standardising the data based on the population size of the
given voivodeship (table 2) has shown statistically significant
difference in the HCV occurrence frequency (morbidity) be-
tween voivodeships: Mazowieckie (15.22+0.7593), Kujawsko-
Pomorskie (11.81+0.3162), Dolno$lgskie (10.96+1.6226) and
Slaskie (10.74+/-0.3948). The highest variability of morbidity
indicator in individual years has occurred in the Warminsko-
Mazurskie, Zachodniopomorskie and Pomorskie voivo-
deships (SD>2), average morbidity indicator value variance
(1<SD<2) occurred in the Dolnoslgskie, Lubuskie and Opol-
skie voivodeship. The difference in the average HCV occur-
rence frequency in the years 2008-2013 between the
8 voivodeships with the lowest and the 8 voivodeships with
the highest morbidity indicators was statistically significant
(5.71+1.6441 vs 10.43+2.3402; p=0.005).

The treatment of patients with specific viraemia is conduc-
ted through a drug treatment programme financed from the
public funds [15], which has strict parameters of patient
participation in the therapy (in particular patient inclusion
and exclusion criteria, the treatment method). The share of
patients undergoing therapy within the programme annual-
ly averages approx. 20% of all demonstrated cases (after
correcting the total number of patients and excluding the
therapies which were not started (suspicion) the share of
treated patients to the general number of patients averages
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Figure 1 Relationship between the average number of patients and the age of the patient the moment services were provided.
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Morbidity**

Voivodeship

Dolnoslaskie 2597 3066 3670 3821 2899 2990
Kujawsko-pomorskie 2528 2 468 2383 2389 2471 2522
Lubelskie 1781 1734 1640 1731 1962 1856
Lubuskie 686 613 642 619 927 945
toédzkie 1477 1781 1878 1848 1853 2144
Matopolskie 2668 2799 2924 2933 2975 2987
Mazowieckie 7 230 7901 8376 8310 8267 7907
Opolskie 495 520 712 805 528 509
Podkarpackie 677 684 700 711 758 776
Podlaskie 625 706 705 705 774 721
Pomorskie 1066 1096 1710 2401 2510 2559
Slaskie 4838 4829 4914 5275 5092 4892
§Wiqtokrzyskie 1218 1197 1171 1217 1220 1223
Warminsko-mazurskie 329 366 391 830 1026 1026
Wielkopolskie 1099 1203 1156 1983 1180 1238
Zachodniopomorskie 834 905 1086 1711 1649 1718
Total 30148 31868 34058 37289 36 091 36013

Total adjusted for

: . 29 858 31428 33106 36 252 35747 35632
migration***
Migration from region**#** 290 440 952 1037 344 381
Average of regions 1884.25 1991.75 2128.63 2330.56 2 255.69 2250.81

Table 1 Hepatitis C. Morbidity in every province in Poland in 2008-2013.

**Morbidity - the number of patients (with ICD-10 B17.1; B18.2) listed in the reports for a given year;

***The actual number of detected cases calculated by subtracting the number of patients which were listed twice due to travel between voivodeships (their numbers were
provided in the row marked ***%).
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Voivodeship
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Dolnoslaskie 9.03 10.66 12.76 13.10 9.94 10.26
Kujawsko-pomorskie 12.22 11.93 11.51 11.39 11.78 12.02
Lubelskie 8.24 8.04 7.61 7.97 9.05 8.56
Lubuskie 6.80 6.07 6.35 6.05 9.06 9.24
tédzkie 5.79 7.01 7.40 7.29 7.33 8.48
Matopolskie 8.12 8.49 8.85 8.76 8.88 8.92
Mazowieckie 13.89 15.13 16.01 15.72 15.62 14.94
Opolskie 4.79 5.04 6.91 7.94 5.22 5.03
Podkarpackie 3.22 3.25 3.33 3.34 3.56 3.65
Podlaskie 5.25 5.93 5.93 5.87 6.45 6.01
Pomorskie 4.80 4.91 7.65 10.51 10.98 11.19
Slaskie 10.41 10.41 10.59 11.40 11.02 10.59
éwietokrzyskie 9.57 9.42 9.23 9.52 9.56 9.59
Warminsko-mazurskie 2.31 2.56 2.74 5.71 7.07 7.07
Wielkopolskie 3.23 3.53 3.39 5.74 3.41 3.58
Zachodniopomorskie 4.93 5.34 6.41 9.94 9.58 9.98
POLAND 7.83 8.23 8.67 9.41 9.28 9.25

Table 2 Relationship between the average number of patients and the age of the patient the moment services were provided.

annually 25.5% (SD +2.3%)), during the year patients are
rotated within the programme. The treatment of patients is
also possible within the settlement of DRG group services in
the hospital, even if the hospital has no contract for the
drug programme. At the same time there's a significant
differentiation of the number of patients in the programme
between regions, voivodeships such as Lubelskie, Podlaskie
demonstrate a share of patients within the programme
which exceeds 50%, in the Mazowieckie, Podkarpackie and
Lubuskie voivodeships the participation fluctuates around
20% to 50%, and the smallest share is demonstrated by Sla-
skie and Pomorskie voivodeships.
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Discussion

The estimates of HCV patients indicated in the available
analyses show significant discrepancies [3,4], at the same
time significant variability related to the analysed country
was indicated, as well as significant spread of HCV burden
indicators (from 1% do to 10% of the population) [16]. The
modern electronic data communication and collection sys-
tems seem to be more helpful for this type of works, with
higher data credibility even compared to other paid sources
[17], as indicated in the analysis of data provided to the CDC
(Center for Disease Control and Prevention). The use of elec-
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-tronic databases of the National Health Fund enabled the
estimation of the number of patients with anti-HCV antibo-
dies (the number of patients with indicated ICD-10 B17.1
and B18.2 diagnosis), the number of patients with acute
form of the illness is approx. 0.5% of the entire estimated
number of patients, which is in accordance with the known
course of the illness. The number of patients in Poland with
observed presence of anti-HCV antibodies (and also for so-
me percentage of them HCV-RNA) is relatively constant. The
therapy of the patients is conducted mainly within the fra-
mework of hospital health care, that is, treatment within
the health insurance system based on medical procedures
settled using the DRG groups (based on the English HRG
system) and within the framework of the drug treatment
programme. Taking into account the fact that the IT systems
include in their databases each observed case, algorithms
verifying whether underwent antiviral therapy were applied;
over the studied period approximately 11.7% of cases of
suspected illness which did not end with therapy were obse-
rved. Underestimation, underregistration and underdiagno-
sing of HCV patients is a significant hindrance to the correct
calculation of the patient population. The natural history of
HCV infection, which is asymptomatic or with few symp-
toms, marked by ambiguous non-hepatic symptoms and
taking many years, indicates that it's more sensible to use
methods appropriate to the epidemiology of chronic illnes-
ses [18], not entirely specified for chronic infectious illnesses
[19].

The analysis has also demonstrated regional differences in
the morbidity indicators present within Poland, which indi-
cate the separation of at least two macroregions with high
and low values (voivodeships with a low average value of
indicators over the studied period: Podkarpackie, Wielkopol-
skie, Podlaskie, Matopolskie, Warminsko-Mazurskie, Lubel-
skie, Kujawsko-Pomorskie, tédzkie, high values are present
in: Opolskie, Swietokrzyskie, Lubuskie, Slaskie, Zachodnio-
pomorskie, Pomorskie, Mazowieckie, Dolno$lgskie). Unlike
other existing analyses which indicate regional conditions
[20] within the macroregions additional fluctuations of
voivodeships occurs, which indicates a small significance of
correlations acc. to the Pearson correlation coefficient
(value of 0.25). Its occurrence in each of the macroregions of
highly industrialised voivodeships (Wielkopolskie, Matopol-
skie — group 1; Slaskie, Mazowieckie — group 2) and of
voivodeships with a worse infrastructure (Podkarpackie,
Podlaskie — group 1; Swietokrzyskie, Opolskie — group 2)
indicates a different cause for the differences than medical
infrastructure or physician availability. A further, more deta-
iled analysis will be required, taking into account demogra-
phic data, but also given voivodeship’s outgoing tourist
traffic (in particular its directions). The limitation of this
study is the use of data for the settlement of health services
with the public payer. The selected database contains a lot
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of necessary information used for the analyzes performed,
but is not a clinical registry. Future studies are also necessa-
ry to verify the hypothesis that the population of so-called
risk groups is responsible for the differences in the inciden-
ce and morbidity between regions [21].

Conclusions

1. There are clear differences in morbidity indicator values
in Poland between various voivodeships, which additio-
nally change over time.

2. The number of patients in Poland with established anti-
HCV antibodies is relatively constant, and the number of
new cases fluctuates at around 6% annually.

3. The number of suspected cases which are not confirmed
as actual illness by further diagnostics amounts to
approx. 11% of all reported cases.

4. Taking into account data from NFZ databases enables
the reliable establishing of actual number of people in-
fected with HCV in Poland, including patients with active
hepatitis C, with the HCV virus replication, infectious
(frequently unaware of the fact), and requiring the treat-
ment.

5. Correct diagnosis of the HCV virus infection prevalence in
the population of Poland has significant importance for
full effectiveness of antiviral therapy, which may — in
a more long-term, but possible perspective — result in
the eradication of hepatitis C.
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