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Abstract
Introduction: Liver cell carcinoma includes primary malignant liver neoplasms originating from epithelial cells.
Liver cell carcinoma is one of the most common cancers and is the 3rd leading cause of cancer-related mortality
worldwide. However, the epidemiology and the various available treatment options have not been sufficiently studied
in Poland. The aim of the present study was to assess the frequency of use of various liver cell carcinoma treatments
in Poland based on data reported by service providers to the National Health Fund in the years 2008-2012.
Patients and methods: Data concerning patients with liver cell carcinoma were obtained by querying the
National Health Fund databases. The data were collected from the databases using SQL tools and a filter in
accordance with the accepted scope of ICD-10 diagnoses. The analysis was conducted using Excel and Statistica
10. The demographic data were collected from the Central Statistical Office’s website.
Results: Data on the number of patients and the type of medical services available for patients with a diagnosis
of liver cell carcinoma financed by NFZ in the years 2008-2012 are described.
Conclusions: The health care system in Poland does not provide liver cell carcinoma patients with rapid access
to required health care services, which decreases patient survival. Treatment of advanced stage liver cell carcinoma
with Sorafenib, with public payer financing, represents a real and accessible alternative treatment option for this
group of patients.
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Key Points Box
1. The article includes previously unpublished data on liver cell
carcinoma in Poland.

2. The data presented are unique.
3. The data presented are reference material for solutions used in
other countries.

4. The data are an important element in the discussion of the
scope and purpose of public funding for the treatment of
patients with liver cell carcinoma.

Introduction
Liver cell carcinoma (C22.0 in the ICD-10 classification) is a
primary malignant neoplasm of epithelial liver cells that ranges from a
well-differentiated tumor with epithelial cells that are indistinguishable
from normal hepatocytes to a poorly differentiated neoplasm; the
tumor cells may be uniform or markedly pleomorphic, or they may
form giant cells. Between 1999 and 2007, there were 54,411 deaths in
the United States in which liver cell carcinoma was indicated as the
underlying cause of death.
There are two types of liver cell carcinoma: malignant liver tumors
(hepatoma) and Hepatocellular Carcinoma (HCC). Of these two types
of liver cell carcinoma, the more frequent tumor type is HCC. HCC
results in 250,000 to one million deaths globally per year [1-4]. HCC
is the 5th most common cancer and the 3rd leading cause of cancer
mortality worldwide [5]. Depending on the population, morbidity is
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approximately 3-5 times higher in men than in women. HCC is the
fifth most common cancer and the second cause of cancer-related
death among males [6]. In females, HCC is the seventh most common
cancer and the sixth most frequent cause of cancer-related death. In
the United States, liver cancer is the ninth leading cause of cancer
death [7]. Most cases of HCC are due to viral hepatitis (B and C) or
cirrhosis [8,9]. The etiology of HCC differs between patients with and
without cirrhosis [10-13]. The incidence of HCC is also highly variable
according to geographic location [6]. The distribution of HCC differs
among racial and ethnic groups, as well as between regions, within the
same country. In recent decades, the incidence of HCC has risen in
Europe and in the United States [14-17]. This trend may be explained
by several factors, such as an increase in surveillance programs for highrisk HCC patients, improved management of chronic liver disease, and
an epidemic of hepatitis C virus infection in the late 1970s [28].
The results of HCC treatment are highly unsatisfactory [18-24].
Most treated patients die within 6 to 20 months of initial diagnosis. In
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cases of radical treatment (cadaver liver transplantation/living donor
liver transplantation, percutaneous ethanol injection, or radiofrequency
ablation), the five year survival rate is 40-70%. The median survival time
reported in randomized studies (transarterial chemoembolization,
sorafenib [29]) is 11 to 20 months [25]. The overall median survival
of untreated liver cell carcinoma is approximately 4 months [26-27].

The number of patients with a liver cell carcinoma diagnosis who
underwent surgery, chemotherapy or radiotherapy for each year from
2008 to 2012 amounted to 248, 336, 294, 320 and 364, respectively.
Detailed data are presented in Table 1. The median period between first
diagnosis and treatment was 62.5 days. The median survival times from
surgery and from the start of chemotherapy until death were 140 days
and 164 days, respectively.

The goal of the present study was to assess the frequency of various
liver cell carcinoma treatments utilized in Poland based on data
reported by service providers to the National Health Fund in the years
2008-2012.

Based on the data reported to the NFZ regarding the services for
liver transplant patients with a diagnosis of liver cell carcinoma, we
established that the number of such patients was 38, 65, 96, 126 and
101 in each year from 2008 to 2012, respectively, in Poland. Detailed
data on the number of patients with a C22.0 diagnosis who received
medical services accompanying a transplant in Poland during the years
2008-2012 according to province of residence are presented in Figure 3.

Patients and Methods
The analysis was based on data that included all of the health
services provided to patients in Poland that were paid for from public
payer funds and that were collected in the National Health Fund (NFZ)
databases. Information was collected from the NFZ IT systems on the
treatment of patients who had an ICD-10 disease code of C22.0 (liver
cell carcinoma) as the main or co-existing diagnosis in the settlement
report of the hospital. The number of patients who were provided
services for the selected diagnosis by the public payer was calculated
based on the PESEL number provided in the statistical reports, which
acted as the unique patient identifier, and an ICD-10 diagnosis of C22.0.
The data were collected from the databases using SQL tools and a filter
in accordance with the accepted scope of ICD-10 diagnoses, and the
analysis was conducted using Excel and Statistica 10. The demographic
data were collected from the Central Statistical Office’s website.

The number of patients with a primary or coexisting diagnosis of
liver cell carcinoma who were treated with sorafenib as well as the total
cost of sorafenib therapy and other medical services financed by the
NFZ is presented in Table 2. The median survival time from the start of
sorafenib treatment until death was 121 days.

Discussion
According to National Health Fund data, the number of patients
with a primary or coexisting diagnosis of liver cell carcinoma who
received any procedure reported by a hospital that is a service provider
for the NFZ amounted to 1764 in 2012. In the years 2008-2012, a clear
increase in this number was observed, which suggests that the number
of such patients may reach 2000 to 3000 annually in the coming years.
Indeed, in 2013 and 2014, the number of patients with a primary or
a coexisting diagnosis of liver cell carcinoma amounted to 1972 and
2099, respectively.

Results
The number and the age structure of patients with a primary or
coexisting diagnosis of liver cell carcinoma who received health services
financed by the National Health Fund during the years 2008-2012 are
presented in Figures 1 and 2.

The data reported to the NFZ that were used in the present study
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Figure 1: The number of patients with a primary or coexisting diagnosis of liver cell carcinoma who received health services financed by the National Health Fund
during the years 2008-2012.
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Figure 2: The age structure of patients with a primary or coexisting diagnosis of liver cell carcinoma who received health services financed by the National Health
Fund during the years 2008-2012.

Year

Surgery* or chemotherapy or
radiotherapy

Surgery*

Chemotherapy

2008

248

116

137

7

2009

336

162

178

10

2010

294

200

100

7

2011

320

204

119

16

2012

364

245

112

20

Radiotherapy

* transcutaneous needle liver biopsy; transcutaneous needle liver biopsy; diagnostic liver aspiration; open liver biopsy; open liver wedge biopsy; non-dissecting liver
resection; partial liver excision – other; destruction of a liver lesion – other; removal of a liver lobe; excision of at least 3 liver segments (hemihepatectomy); excision of 1-2
liver segments (dissecting).
Table 1: The number of patients with a primary or coexisting diagnosis of liver cell carcinoma who underwent surgery, chemotherapy or radiotherapy in the years 20082012.

Figure 3: The number of patients with a C22.0 diagnosis who received medical services accompanying a liver transplant in Poland during the years 2008-2012
categorized by province.

concerned a liver cell carcinoma diagnosis, which, in accordance with
the ICD-10, includes both HCC and hepatoma. The data reported to
the NFZ do not contain a histopathological diagnosis of the tumor, and
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thus, it is not possible to use these data to establish the percentage of
patients who suffered from hepatoma versus HCC. Due to differences in
the incidence (epidemiological data), many authors identify the C22.0

Volume 4 • Issue 3 • 1000183

Citation: Piechota M, Piechota A, Śliwczyński A, Marczak M (2015) Liver Cell Carcinoma in Poland: Data Reported to the National Health Fund in the
Years 2008-2012. J Liver 4: 183. doi:10.4172/2167-0889.1000183

Page 4 of 6

OW NFZ

Number of
patients in the
nd
2 half of 2011

Funds used in
the 2nd half of
2011
(USD*)

Number of
patients in
2012

Funds used in
2012
(USD*)
168,111

1

6

29,488

15

2

4

18,624

8

47,602

3

6

51,216

13

134,011

4

4

3880

3

34,921

5

5

12,416

11

66,457

6

5

24,832

8

71,251

7

14

48,112

20

225,700

8

2

3104

2

17,481

9

1

6208

3

52,771

10

0

0

0

0

11

4

18,624

9

94,385
116,467

12

2

9312

10

13

0

0

2

5174

14

1

4656

3

26,643

15

0

0

1

12,934

16

7

20,952

21

163,090

* 1 USD = 3.5 PLN
Table 2: The number of patients with a primary or coexisting diagnosis of liver cell
carcinoma treated with sorafenib as well as the total cost of sorafenib therapy and
other provided medical services financed by the NFZ.

diagnosis (liver cell carcinoma) as HCC. Taking this into account, we
assume that it is similar in the reported data.
Based on the epidemiological data that were used to make a
decision regarding financing the liver cell carcinoma treatment
program in Poland in 2011, 1343 people were suffering from primary
liver cancer in 2007 (standardized morbidity ratio: men, 2.7/100,000;
women, 1.6/100,000), and 1949 people died due to primary liver cancer
(standardized morbidity ratio: men, 3.7/100,000; women, 2.2/100,000).
Using these data, the primary liver cancer morbidity in Poland has
decreased in the years 1999–2005, and such morbidity currently
remains constant.

basic prognostic criterion is the tumor stage and the degree of liver
efficiency. Five-year survival rates of up to 60-70% can be achieved in
well-selected patients [30]. No systemic therapy has been shown to
improve survival in patients with advanced hepatocellular carcinoma
[31,32]. The only method that is known to enable recovery is surgical
treatment, especially liver transplant, which leads to five-year survival
in approximately 60-70% of patients. Unfortunately, the number of
liver transplants performed in this group of patients is insufficient.
In 2003, only 335 liver transplants were conducted in the US, out of
almost 17,000 patients diagnosed with HCC, amounting to 7.9% of
general transplants. In Poland, the situation is similar; in 2004, out of
196 transplants, 14 were performed in patients with HCC, amounting
to 9% of the total number of transplants performed. Although the
number of liver transplants from deceased donors in Poland has
significantly increased in the last two years (282 in the year 2011 and
314 in the year 2012), there are still over 200 patients awaiting a liver
transplant every month.
The data reported to NFZ for services accompanying a liver
transplant show that the percentage of patients with a C22.0 diagnosis
who received such services in the years 2008-2011 has significantly
increased (from 16.96% to 44.68%). The obtained data indicate
that a growing number of patients with a C22.0 diagnosis are being
considered as potential transplant recipients. However, it should be
noted that a service accompanying a liver transplant is not the same
thing as a liver transplant procedure (International Classification
of Medical Procedures, second Polish edition code 50.5). The costs
of such a service are covered by the NFZ only in cases of a service
accompanying a liver transplant; thus, the NFZ only has data regarding
the number of provided services of this type. The liver transplant
procedure is financed entirely by the Ministry of Health; thus, the NFZ
does not have appropriate data from service providers.

Based on the estimated number of hepatitis B and hepatitis C
virus infections in Poland and HCC morbidity in similar European
populations, it is estimated that 2000-3000 patients annually present
with this tumor in Poland (morbidity ratio: approximately 5/100,000).

Despite the increase in the number of transplants performed among
liver cell carcinoma patients, a very small group of patients with such a
diagnosis (a few percent) undergo this procedure, which is practically
the only method that enables recovery. According to the authors, an
informational campaign should be started, directed both at patients
and doctors (in particular, doctors who have contact with patients with
liver cell carcinoma), stating that liver cell carcinoma is treatable when
detected early. Early diagnosis and rapid classification as eligible for
liver transplant provides patients with an increased chance of survival.

Based on the obtained data, it can be established that HCC
morbidity in Poland is increasing, despite previous views, and that such
morbidity may be close to that in similar European populations.

Due to relatively late tumor diagnosis, the use of radical localized
treatment in patients with HCC is possible in only approximately 20%
of patients.

The obtained data indicate that in the years 2008-2012, 59.3%
of patients with liver cell carcinoma underwent surgical procedures,
41.4% received chemotherapy, and 3.8% underwent radiotherapy.
Some of the patients received combination therapy.

When surgical treatment is not possible, palliative treatment using
ablative methods may be used. Radiotherapy, chemoradiotherapy and
systemic or transarterial chemotherapy are alternatives to palliative
surgical treatment.

The data concerning the time required to commence treatment
after diagnosis (median, 62.5 days) are very alarming. They indicate
failed or incorrect organization of the current health care system within
this scope. The time required to access health services, which amounts
to 1/3 of the total survival time of the patients, from the moment of
diagnosis is unacceptable and requires immediate action. Moreover,
the median survival time from the start of surgical treatment until death
(140 days) suggests that a significant proportion of the patients who
underwent surgical treatment were in a very late stage of the disease.

The NFZ data analysis enabled us to obtain data concerning only
patients with HCC who received sorafenib (Nexavar, Bayer HealthCare
Pharmaceuticals – Onyx Pharmaceuticals). Sorafenib, approved by the
US FDA in December 2005 and in Europe in July 2006, may be used in
patients with advanced hepatocellular carcinoma.

The prognosis for liver cell carcinoma is generally very poor. The
five-year survival rates for HCC in Europe does not exceed 10%. The
J Liver
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Sorafenib is a small molecule that inhibits tumor cell proliferation
and tumor angiogenesis and increases the rate of apoptosis in a
wide range of tumor models [33,34]. It is currently approved for
the treatment of patients with hepatocellular carcinoma, advanced
renal cell carcinoma and progressive, locally advanced or metastatic
differentiated thyroid carcinoma [35,36].
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Sorafenib is most effective in the treatment of early stage HCC
[37]. However, results from the multinational, randomized, placebocontrolled, phase III Sorafenib HCC Assessment Randomized Protocol
(SHARP) trial demonstrated that sorafenib significantly improved
overall survival in patients with advanced HCC and well-preserved
liver function [29]. The positive impact of sorafenib on improving
survival and delaying tumor progression was confirmed in the phase
III Sorafenib Asia–Pacific trial, performed in China, South Korea, and
Taiwan [38]. These trials provided evidence for the effectiveness of
sorafenib across a range of disease etiologies, leading to its approval as a
first-line systemic therapy for patients with advanced HCC [39-43]. In
patients with advanced hepatocellular carcinoma, the median survival
and the time to radiologic progression were nearly 3 months longer for
patients treated with sorafenib than for those given placebo [29].
In Poland, sorafenib received a positive recommendation from
the Medical Technology Assessment Agency in July 2010, and since
1 July 2011, it has been financed as a part of the liver cell carcinoma
treatment therapeutic program. Since 1 July 2012, in accordance with
the Act on the refunding of drugs, special dietary supplements and
medical products, the program was implemented as a drug program.
A total of 129 patients with HCC who were treated with sorafenib were
reported to NFZ in the year 2012. However, this is a small percentage
of all the patients with a C22.0 diagnosis, and does not imply that only
10% of patients in Poland have advanced stage liver cell carcinoma.
The number of patients treated with sorafenib primarily related to
medical restrictions in the inclusion criteria of the program. Patients
qualified for the liver cell carcinoma treatment program if they met
the following criteria: histological or cytological diagnosis of liver cell
carcinoma, no or futile possibility of using local treatment, efficiency
condition of 0-1 using WHO criteria, category A liver functional state
based on Child-Pugh classification, lack of metastasis outside of the
liver, presence of at least one measurable change by RECIST, and no
previous use of pharmacological treatment for liver cell carcinoma.
Additionally, the patients were required to have appropriate blood
chemistry and renal and liver function indicators. In women of childbearing age, pregnancy should be ruled out using a pregnancy test.
Criteria for exclusion from the program, and thus the treatment of
sorafenib, included the following: no microscopic diagnosis of HCC;
chemotherapy or any other type of pharmacological treatment for
HCC; the possibility of using local treatment for liver cell carcinoma;
oversensitivity to the active substance or vehicle; efficiency condition
of 2-4 using WHO criteria; presence of metastasis outside of the liver;
uncontrolled arterial hypertension; presence of significant coexisting
diseases; damage to bone marrow, kidneys or liver (not meeting the
laboratory inclusion criteria); a toxicity level above 3 using WHO
criteria; pregnant or breast-feeding; lack of agreement on the use of
effective contraception (for men or women of child-bearing age).
Data on treatment cost versus efficacy show that treating HCC
patients with sorafenib is not inexpensive, and its efficacy is highly
unsatisfactory. However, for some patients, it is the only option [44].
Studies on brivanib are currently underway. Brivanib is a selective
dual inhibitor of the vascular endothelial growth factor and fibroblast
growth factor receptors, which have been implicated in tumorigenesis
and angiogenesis in hepatocellular carcinoma. An unmet medical
need persists for patients with HCC whose tumors do not respond
to sorafenib or who cannot tolerate the drug [45]. Both agents have
similar antitumor activity based on secondary efficacy end points.
Brivanib has an acceptable safety profile, but it is less well-tolerated
than sorafenib [46].
J Liver
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In cases of complications after some procedures (liver failure after
partial liver resection), patients may be hospitalized in intensive care
wards that have liver support systems [47,48]. The results of these
therapies are promising.
The study has some limitations, the most important being the fact
that all of the data in this manuscript were obtained from one database,
which may have introduced selection bias.

Conclusions
1. The health care system in Poland does not provide liver cell

carcinoma patients with rapid access to required health care
services, which decreases patient survival.

2. Treatment of advanced stage liver cell carcinoma with
Sorafenib using public payer financing represents a real and
accessible alternative treatment for this group of patients.
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