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Hepatocelularny karcindm na strednom Slovensku — analyza
kohorty 207 pacientov v nemocnici 3. stupna
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Summary: Introduction: The features of hepatocellular carcinoma (HCC) differ between geographical regions. Aim: To analyze a cohort from
a tertiary referral centre. Methodology: The study employed a retrospective analysis of consecutive outpatients. The inclusion criterion was
patients with HCC and the exclusion criterion was insufficient data. The study interval was 2007-2016. Results: Cohort 207 patients, 95% with
cirrhosis, 76% men; age 62 years. Etiology of liver disease: Alcoholic 106 (48%), hepatitis C 17%, hepatitis B 13%, non-alcoholic steatohepatitis
10%, cryptogenic 7%, non-cirrhotic 4%, other 1%. Diagnosis by surveillance 24%, otherwise 67%, unknown 9%. Diameter if diagnosis by SUR-
-HCC 5cm, otherwise 8.6cm (p = 0,001). BCLC stages: A — 30 patients (15%), B - 29%, C — 36%, D - 20%; BCLC according to diagnosis (SUR-HCC
vs. otherwise): A — 15/49 (31%) vs. 12/140 (9%), B — 43 vs. 27%, C - 16 vs. 39%, D - 10 vs. 25%. Treatment: Surgical resection in 17 patients (7%);
liver transplantation 14 (6%); radiofrequency ablation 20 (8%); transarterial chemoembolization 60 (24%); sorafenib 88 (35%); best of supportive
care 46 (19%), 3 patients were awaiting liver transplantation. Mean survival 17 (0.06-112) months; survival according to BCLC: A — 37 (2-112),
B - 21 (0.6-86), C - 14 (0.06-92), D - 3 (0.06-24). Conclusion: The demographics in our cohort resembled those of Western Europe and North
America. Alcoholic liver disease was the most common etiology for underlying liver disease; 95% of patients had cirrhosis. Only 24% of cases were
detected by SUR-HCC; therefore, a marked shift to the right in the BCLC stage distribution was seen, what resulted in a suboptimal allocation of
curative treatments and subsequently to worse survival. The treatment results and the management of HCC in our region are comparable with
standard of care in West Europe and North America.
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Suhrn: Uvod: Vlastnosti hepatocelularneho karcinému (HCC) z réznych geografickych oblasti st odli$né. Ciel: Analyzovat kohortu pacientov
v nemochnici 3. stupria. Metodolégia: Retrospektivna analyza za sebou iducich pacientov. Vstupné kritéria: HCC; vylucovacie kritéria: nedostatok
dat; interval: roky 2007-2016. Vysledky: Subor 207 pacientov, 95 % s cirh6zou, 76 % muzov; vek 62 rokov. Etiolégia hepatalneho ochorenia:
Alkohol (ALD) 106 (48 %), hepatitida C 17 %, hepatitida B 13 %, nealkoholova steatohepatitida 10 %, kryptogénna 7 %, necirhoticka 4 %, ina 1 %.
Diagnoéza prostrednictvom surveillance 24 %, bez surveillance 67 %, neznamy spdsob diagndzy 9 %. Priemer loZiska pri diagnéze SUR-HCC 5 cm,
bez SUR-HCC 8,6 cm (p =0,001). BCLC stadium: A — 30 pacientov (15 %), B - 29 %, C - 36 %, D - 20 %; BCLC podla diagnézy (SUR-HCC vs. non-SUR-
-HCC): A-15/49 (31 %) vs. 12/140 (9 %), B43 vs. 27 %, C— 16 vs.39%, D - 10 vs. 25 %. Terapia: Chirurgicka resekcia 17 pacientov (7 %), transplantdcia
pecene 14 (6 %), radiofrekvencna ablacia 20 (8 %), transarteridlna chemoembolizacia 60 (24 %), sorafenib 88 (35 %), suportivna starostlivost
46 (19 %), 3 pacienti su ¢akatelmi na transplantaci pecene. Priemerné prezivanie 17 (0,06-112) mesiacov, prezZivanie podla BCLC: A - 37 (2-112),
B - 21 (0,6-86), C - 14 (0,06-92), D - 3 (0,06-24) mesiacov. Zaver: Demografické udaje v nasej kohorte su porovnatelné s krajinami zapadnej
Eurdépy a Severnej Ameriky. ALD bola naj¢astejSou etiolégiou zékladného ochorenia pecene, 95 % pacientov malo cirhézu. Len 24 % pacientov
bolo zachytenych prostrednictvom SUR-HCC, preto bol zaznamenany vyrazny posun doprava v BCLC stadiach, ¢o viedlo k suboptimalnej alokacii
radikalnej liecby a nasledne aj k horSiemu prezivaniu. Sihrnne su tieto vysledky porovnatelné s idajmi z Eurépy a Severnej Ameriky.
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Introduction
Hepatocellular carcinoma (HCC) is the
seventh most common cancer and the
third leading cause of cancer-related
death worldwide, with an estimated
748,000 new liver cancer cases and
696,000 liver cancer deaths caused in
2008 [1]. Its incidence ranks from the
fifth most common cancer in men to the
nineth most common cancer in women,
and it is the fastest increasing cause of
cancer-related death. The main causes
of HCC are alcoholic liver disease (ALD),
non-alcoholic steatohepatitis (NASH)
and hepatitis C virus (HCV) [2-9].
Slovakia is one of the countries with
low-to-medium incidence, with 3 to
30 new cases per 100,000 inhabitants;
these countries are typical by the
rise of incidence of HCC [1,7,10-25].

HCC is becoming the most frequent
decompensating event in patients with
previously compensated advanced
chronic liver disease (ACLD), and in
Slovakia it is one of the leading causes
of liver transplantation (LTx; 10%
of all LTx) [26,27]. Thanks to cross-
-sectional studies it is now possible to
better detect demographic and clinical
characteristics of HCC, which allows
better planning of effective treatment
strategies [19]. The expenses to society
per patient with HCC are enormous -
32,907 USD; 89% of them are healthcare-
-related and 11% related to loss of
productivity [14,28].

Risk factors of HCC
Most of the HCC cases (80-90%) arise in
the context of liver cirrhosis, nowadays

termed ACLD [10]. Other risk factors
are usually intertwined so that their
individual impacts over ACLD is quite
difficult to quantify [29-31]. There are
region-dependent risk factors, such as
HBV, HCV, alcohol consumption and
obesity; and region-independent (or at
least less dependent) risk factors such as
male gender, and being over 65 years of
age.The structure of these factors should
be known and considered. For example,
there is recent evidence to suggest that
there is increase in the incidence of
HCC cases without underlying cirrhosis,
especially in the association with non-
-alcoholic fatty liver disease (NAFLD), and
the signal (small and questioned) of the
increase in the incidence of HCC after the
(successful) HCV infection therapy with
interferon-free regimens [29,31-33].
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Scheme 1. BCLC classification 2001 according to [37].
Schéma 1. BCLC klasifikacia 2001 podla [37].
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Scheme 2. BCLC classification 2016 according to [55].
Schéma 2. BCLC klasifikacia 2016 podla [55].

Surveillance of HCC

When HCC manifests, the size of the tu-
mour is usually > 5cm, and the possi-
bility of curative treatments and prog-
nosis are poor. On the other hand, if at
the time of diagnosis the tumour dia-
meter is < 5cm, curative modalities can
be applied (radiofrequency catheter ab-
lation - RFA, surgical resection - SR and
LTx), and the probability of 5-year survi-
val > 50% can be expected [34,35]. The
most effective method of early diagnosis
is SUR-HCC [36-39]. Guidelines-endor-
sed SUR-HCC modality is abdominal ultra-
sonography (USG), performed by an ex-
perienced physician every 6 mon-
ths [5,30,31,40-42]. The effectiveness
of SUR-HCC varies in dependence on
region and etiology of ACLD - from
43 to 86% [32,43]. An average diame-
ter of lesions detected by SUR-HCC as
well as linkage to care can be consider-

ed as the quality control measures
which are recommended by guidelines
[32,40,44-51].

Recall policy

The next step after detecting a new
lesion by SUR-HCC is either computed
tomography, or magnetic resonance
imaging, or both [36-39,52]. The bio-
psy of tumour is usually performed in
case of diagnostic uncertainty, or (in our
region) for research; in this case, a bio-
psy of surrounding parenchyma could
be considered in order to appreciate
the so-called field effect [53]. After the
publication of guidelines permitting non-
invasive diagnosis of HCC, the use of liver
biopsy had fallen to around 20% [54].

Prognostic classification
Prognostic classification (staging) is
the main instrument of the effective

management of HCC. Comparative
studies showed that the best staging
offers BCLC system (Scheme 1 - BCLC
classification 2001; Scheme 2 - BCLC
classification 2016) [37,55]. The main
advantages of this system are that it
takes into account all three domains
decisive for prognosis (the tumour, the
liver, and the patient), its prognostic
accuracy across the stages, and the pos-
sibility to allocate treatment according
to the stage [37,55-62].

Therapy

The so-called curative therapeutic mo-
dalities (RFA, SR, LTx) defined by the
> 50% possibility of 5-year survival, can
be used only in early-stage HCC (BCLC A);
however, patients in this stage represent
less than one third of all cases [42,61-63].
The other two thirds are divided to three
groups with different recommended
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female = male

Graph 1. Gender of HCC patients
in the cohort (N = 207).

Graf 1. Pohlavie pacientov s HCC
v sledovanej kohorte (n = 207).

95%

HCC in cirrhotic liver
= HCC in non-cirrhotic liver

Graph 2. HCC in cirrhotic and
non-cirrhotic liver in the cohort.

Graf 2. HCC v teréne cirhozy a v necir-
hotickom teréne v sledovanej kohorte.

HCC - hepatocellular carcinoma, ALD - alcoholic liver disease, NAFLD - non-alcoholic fatty
liver disease, HCV - hepatitis C virus infection, HBV — hepatitis B virus infection, non-Ci —

non-cirrhotic patients
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Graph 3. Aetiology of liver diseases
(N =207).

Graf 3. Etioldgia hepatalneho ochore-
nia (n = 207).

treatment approaches: 1. intermediate
stage HCC - BCLC stage B (median survi-
val 17-37 months), with recommended
treatment by one of locoregional (liver-
-directed) modalities; 2. advanced stage -
C (median survival 5.5 months) [64], trea-
ted by sorafenib; and 3. terminal stage - D
(median survival 3 months), best of sup-
portive care (BOSC) [65-69]. These simple-

9%

surveillance
m non- surveillance
m unknown

Graph 4. Surveillance vs. other modes
of diagnosis (N = 207).

Graf 4. Surveillance vs. iny spdsob
diagnostiky (n =207).

-to-use allocation rules are notrigid due to
the possibility of implementing a stage-
-migration strategy and an imperative
of HCC management — multidisciplinary
team discussions [70-73].

The aims of the study
The aims of the study are the following:
1. To determine the demographic and

clinical characteristics of patients with
HCC in a single-centre cohort; 2. to
determine the proportion and character-
istics of diagnosis of cases by the SUR-
HCC; 3. to determine the distribution
of BCLC stages at the time of diagnosis;
4. to determine allocation of therapy
and 5. to determine prognosis in respect
to the BCLC classes.

Patients and methods

In this retrospective study the analysis
proceeded according to the following
steps: The search of the Hospital Inform-
ation System ,Care Center®” for the key
Diagnosis ,HCC” (SAS). Retrieved med-
ical records were subsequently compar-
ed to the database of The Liver Unit and
scrutinized for details with members
of MDT. Patients seen between July
2007 and November 2016 were analysed.

1. Inclusion criterion - diagnosis of
HCC according to the guidelines operat-
ing during the study interval [7,36-39,59].

2, Exclusion criterion — impossibility
to retrieve sufficient data for final analysis.

3. Recorded variables - age, gender,
presence/absence of liver cirrhosis as
a stage of ACLD, etiology of ACLD, the
means of diagnosis (by means of SUR-
-HCC, or otherwise), BCLC stage at dia-
gnosis, diameter of lesions at diagnosis,
treatment modality, survival.

4. Definitions — ACLD was diagnosed
according to the accepted guidelines [59];
SUR-HCC was defined as the finding of
at least two negative USG examinations
6-months apart, before determination of
the HCC Diagnosis; the BCLC stages were
determined using two consecutive sets of
BCLC criteria (Scheme 1 and 2).

5. Treatment - the management was
decided by the MDT according to al-
location principles based on the BCLC
system.The therapeutic armamentarium
at the Liver Unit consisted of all the
modalities endorsed by the Guidelines
of the study interval, including LTx.

Results
Cohort consisted of 207 patients,
197 with liver cirrhosis (95%), 158 men
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36%
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Graph 5. BCLC stages at the time of
HCC diagnosis of HCC (N = 207).
Graf 5. BCLC Stadia v case

diagndzy HCC (n = 207).
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Graph 6. HCC diagnosed by surveillance vs. non-surveillance according to BCLC

stages (N =189).

Graf 6. Diagn6za HCC v ramci surveillance vs. non-surveilance podla BCLC stadii

(n=189).

WL - waiting list, OLTx - liver transplantation, RFA - radiofrequency
ablation, TACE - transarterial chemoembolization,

BOSC - best of supportive care

35%
24%
19%
7% 6% 8%
- =
resection WL OLTx RFA TACE sorafenib BOSC

Graph 7. Treatment modalities in the whole cohort (N = 248 modalities

in 207 patients).

Graf 7. Terapeutické modality v sledovanej kohorte (n = 248 modalit

u 207 pacientov).

(76%), with median age of 65.9 (25-94)
years (men vs. women = non-significant)
(Graph 1 and 2).

Etiology

Etiology of underlying ACLD (and sup-
posedly also the main etiology behind
HCQC): ALD - 106 patients (48%), HCV -
39 (17%), HBV - 28 (13%), NASH -
22 (10%), cryptogenic - 15 (7%), without
cirrhosis - 10 (4%), others (primary
biliary cholangitis, morbus Wilson,
hereditary hemochromatosis) - 3 (1%)
(Graph 3). In 49 cases (24%) the HCC
was diagnosed by SUR-HCC, in 67% by
other way, in remaining 9% the way

of diagnosis was unknown (Graph 4).
The average diameter of lesions at the
time of diagnosis in SUR-HCC subgroup
was 5.05 (0.75-20) cm, as compared to
8.6 (1-27.9) cm in patients without SUR-
HCC (p =0.001).

BCLC stages at admission

1. the whole cohort: BCLC A - 30 pa-
tients (15%), B - 61 patients (29%), C -
74 patients (36%), D — 42 patients (20%)
(Graph 5); 2. according to the diagnosis
modality (SUR-HCC vs. otherwise): A -
31% (15/49 patients) vs. 9% (12/140 pa-
tients) (p = 0.0002); B — 43% (21/49 pa-
tients) vs. 27% (38/140 patients)

37,25

A B C D

Graph 8. Survival in months
according to BCLC stages (N = 207).
Graf 8. Prezivanie v mesiacoch podla
BCLC stadii (n = 207).

(p = 0.038); C — 16% (8/49 patients) vs.
39% (55/140 patients) (p = 0.004); D -
10% (5/49 patients) vs. 25% (35/140 pa-
tients) (p = 0.027) (Graph 6).

Treatment

RFA 20 patients (8%), SR 17 patients (7%);
LTx 14 patients (6%); DEB-TACE 60 pa-
tients (24%); sorafenib 88 patients (35%);
BOSC 46 patients (19%), 3 patients were
awaiting LTx (Graph 7).

Survival

Mean survival in 1. the whole cohort was
17,34 (0,06-111.6) months; 2. accord-
ing to BCLC stages: A —37.25 (2.2-111.6)
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months; B - 21.25 (0.56-85.6) mon-
ths; C — 14.2 (0.06-91.9) months; D -
2.95 (0.06-23.8) months (Graph 8).

Discussion

This analysis has several limitations
in its retrospective and single-centre
design, limited number of patients, and
impossibility of subdividing early stage
HCC to BCLC 0 (very early) and BCLC A.
These drawbacks do not preclude it to
be a reflection of characteristics and
management of the HCC in this Central
European region. Male predominance
and the age of patients are comparable
to other cohorts from Western Europe
and North America, apart from the lack
of age difference between genders;
whether it is the signal of relevance will
be seen over time [74,75].

As for the risk factors, liver cirrhosis was
present in 95% of patients which falls well
into the range of 98.3-56% found in the
six studies from Germany, Netherlands,
Italy, Denmark and Norway [76-79]. It
is noticeable considering the trend of
HCC to arise more and more in livers
without cirrhosis (e.g. in 54% in the
recent paper by Piscaglia) [32]. One pos-
sible explanation is an overestimation of
the stage of ACLD in our cohort, since
the liver biopsy was not a prerequisite
for the diagnosis of cirrhosis; against
this notion is the cumulative number
of liver resecates in SR, liver explants
in LTx, and hepatic venous pressure
gradient measurements with no signal
of over diagnosing the stage of ACLD.
The other possibility is that the hit of
the most renowned etiology of HCC
without cirrhosis — NAFLD - has not yet
been full-blown in this region [75,80].
Unfortunately, we were not able to
ascertain the roles of the other com-
mon protective and risk factors —i.e. diet,
smoking, obesity, type 2 diabetes mel-
litus (T2DM) and metabolic syndrome
(MS). One can derive some information
from their prevalence in the general
population of Slovakia: Mediterran-
ean diet (22.9%), smoking (41.2%),
obesity (27.5%), T2DM (8.5%), and

MS (10-84%) [81-85]. The etiology of
underlying ACLD lends support to the
“addictive” rather than “viral” pattern of
the HCC in this region [86]. In nearly half
the cases of HCC (48%), the main etiology
was ALD. This is more than in several
other studies from Europe (20-37%),
but similar to the French prospective
study [39,72,87,88]. The figure for ALD is
considered to truly reflect the real-world
influence of alcohol intake on health
in Slovakia [89-94]. Another etiology
attesting to the propensity of HCC in
Slovakia to be of an “addictive” origin was
the NAFLD/NASH. With 10% as the sole
cause of LTx and another 40% as the pos-
sible co-factor, it can well be considered
the second most important target for
intervention.The roles of HCV and HBV, as
well as the autoimmune syndromes were
comparable to the figures from the other
countries of this region [18,45,51,75].
Notably, none of the HCCs developed
in the setting of HCV treatment with
directly-acting antivirals.

Of concern is the low rate of diagno-
sis by SUR-HCC (24%). Authors consider
it to be a true reflection of the situation
in Slovakia [95]. Comparable rates of
SUR-HCC uptake seen in the literature is
no reason for complacency [40,96-98];
on the contrary, it is taken as the cause
of serious concern. In fact, this finding
is considered to be the most important
result of the analysis and the starting
point for the optimization of SUR-HCC
process in Slovakia. The second most
important finding is the large diameter
of the lesions detected by SUR-HCC
(5.05cm); although still significantly
lower than that from diagnosis by other
means (8.63cm), it is also the cause of
concern. It means that SUR-HCC was not
only used at the suboptimal rate, but
that it was also performed at the low
level of quality.

Suboptimal quality notwithstanding,
SUR-HCC was still associated with
significantly less advanced BCLC
stage at the diagnosis. The right-sided
distribution of BCLC stages further il-
luminates the reserves of early diag-

nosis: only 15% of the cases fell into
class A as compared to up to 42%
elsewhere [99,100]. The results lend
support to the value of SUR-HCC which
has been supported by only one Asian
randomized controlled trial (with several
limitations) and therefore is still a matter
of controversy: when we split our
cohort according to diagnosis modality,
the results have shown significantly
more BCLC A + B cases with-, and
significantly more C + D cases without
SUR-HCC (Graph 3). Overall survival
(17 months), and the survival accord-
ing to the BCLC classes (37 months in
BCLC A to 3 months in BCLC D) (Graph 4),
were comparable to the results from
the literature [99]. The possibility of
curative treatment was low (RFA 8%, SR
7%, LTx 6%), which is probably the result
of a trend to right-sided BCLC stage
distribution at diagnosis. Even though the
need for improvement is indisputable,
a comparison of the results to those of El-
Serag from the U.S. is somewhat reliev-
ing (RFA 4.1%, SR 8.2%, LTx 0.9%) [101].
Last but not least is the finding of the
availability of all the recommended
treatment modalities and their standard
performance regarding survival.

Conclusions

1. Demographics in this cohort resemble
those of HCC in the Western Europe and
North America; 2. ALD was the most com-
mon etiology of ACLD; 3. Liver cirrhosis
was diagnosed in 95% of the cases; 4.
Only 24% of cases were detected via SUR-
HCC; 5. Therefore the marked shift to
the right in the BCLC stage distribution
(A + B < C+ D), leading to 6. Sub-optimal
allocation of curative treatments and 7.
Survival. According to these results, the
management of HCC in our catchment
area is full of reserves but still comparable
to the standard of health care in Western
Europe and North America.
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