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Summary

Hepatocellular carcinoma (HCC) is the most frequent pri-
mary malignancy of the liver. HCC is characterised by a
heterogeneous clinical presentation. Liver cirrhosis is the
most important risk factor for HCC. Regular surveillance
with ultrasound examinations allows detection of HCC at
an early stage, where curative treatment options such as
surgical resection, liver transplantation and local ablative
therapies can be applied. More advanced tumours are
treated with transarterial chemo- or radiotherapy, and with
systemic treatments including immunotherapies. Treat-
ment decisions are based on tumour staging and liver
function, and should be made in specialised interdisci-
plinary tumour boards. This expert opinion statement by
the Swiss Association for the Study of the Liver reviews
the current state of HCC management and provides rec-
ommendations adapted to the health care environment in
Switzerland.

Keywords: liver cancer, hepatocellular carcinoma, anti-
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Introduction

This document is an expert opinion statement of the Swiss
Association for the Study of the Liver (SASL). Recom-
mendations are based on guidelines on hepatocellular car-
cinoma (HCC) by the European Association for the Study
of the Liver (EASL), the American Association for the
Study of Liver Diseases (AASLD) and the European Soci-
ety for Medical Oncology, as well as on the literature cited
below.

HCC is the most common primary malignancy of the liver,
comprising about 90% of primary liver cancers. World-
wide, liver cancer is the fifth most common cancer al-
though there is significant geographical heterogeneity,
with the highest incidence rates seen in East Asia and sub-
Saharan Africa [1]. In Switzerland, the incidence of liver
cancer was only the 11th of all cancers in men and the 20th
in women in the period of 2011–15, but the impact on can-
cer mortality was disproportionally higher in the same pe-
riod, as liver cancer was the fifth cause of cancer death in
men and eighth in women [2].

Over 90% of HCCs develop in the setting of an underlying
liver disease, especially chronic hepatitis C virus (HCV) or
hepatitis B virus (HBV) infection, alcoholic liver disease
and non-alcoholic fatty liver disease. In the Western world,
HCV and alcoholic liver disease are the principal caus-
es of HCC, whereas non-alcoholic fatty liver disease and
non-alcoholic steatohepatitis are rapidly emerging causes
of HCC, already becoming the fastest growing cause of
HCC in liver transplant candidates in the USA [3, 4]. Pre-
vention of HCC can therefore be achieved by preventing or
treating the underlying cause of liver disease, such as vac-
cination against HBV, antiviral therapy for HBV and HCV,
reducing alcohol intake and preventing obesity or encour-
aging coffee consumption [1, 5].

Cirrhosis is a strong risk factor for the development of
HCC, especially when occurring in the context of viral he-
patitis. Overall, one third of patients with cirrhosis will de-
velop HCC during their lifetime, with a rate of approx-
imately 1–8% per year depending on aetiology of liver
disease, age, sex, stage of liver disease, presence of meta-
bolic syndrome and diabetes, and additional factors. Sever-
al studies have shown that HCC can also occur in non-cir-
rhotic patients, in particular in patients with HBV infection
and possibly non-alcoholic fatty liver disease. Stratifica-
tion of HCC risk is key to rational implementation of HCC
surveillance programmes in patients with chronic liver dis-
ease.

Surveillance

Cancer surveillance is the periodic application of a diag-
nostic test to individuals at risk of developing a given can-
cer with an aim to reduce disease-related mortality. In line
with a recent EASL clinical practice guideline, all patients
with cirrhosis should be considered for HCC surveillance
(fig. 1) [1]. Even in the absence of cirrhosis, some cat-
egories of patients with liver disease still exceed the in-
cidence thresholds at which HCC surveillance is judged
cost effective [1]. In Caucasian patients with HBV infec-
tion, a PAGE-B score (including age, gender and platelet
count as predictive variables) of 10 or more is indicative
of an intermediate to high risk of HCC, justifying surveil-
lance, although this score requires further validation [1, 6].
For non-Caucasian HBV-infected individuals, there are no
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clear-cut guidelines, but individual risk assessment with
known risk factors of HCC in this population (male sex,
African or Asian descent, age [>40 years for men, >50
years for women], family history of HCC) should guide
decisions about HCC surveillance. In addition, the EASL
clinical practice guideline recommends that HCC surveil-
lance be considered in patients with advanced Metavir fi-
brosis stage 3 (F3) based on individual risk assessment.

HCC surveillance should be performed by means of liver
ultrasound every 6 months [1]. The use of alpha-fetopro-
tein (AFP) for HCC surveillance is not recommended by
the EASL clinical practice guideline. Clearly, there is no
place for HCC surveillance by AFP alone. However, some
data suggest that the addition of AFP to ultrasound may
improve sensitivity of HCC surveillance [7]. For patients
in whom ultrasound is not feasible or not conclusive, com-
puted tomography (CT) and magnetic resonance imaging
(MRI) can be considered.

Diagnosis

Peculiar vascular derangements occurring during hepatic
carcinogenesis are associated with distinct imaging char-
acteristics in multiphase contrast-enhanced imaging tech-
niques (CT, MRI, contrast enhanced ultrasound (CEUS))
that allow the diagnosis of HCC without a tumour biopsy
[8]. We agree with the EASL clinical practice guideline
that in patients with cirrhosis, diagnosis of HCC can be
made by contrast-enhanced CT, MRI or CEUS, if a nodule
is >1cm in size and shows hyperenhancement in the late
arterial phase and washout in the venous and/or delayed
phase [1]. Although CEUS can accurately characterise le-
sions in cirrhosis, in most patients, CT and MRI are pre-
ferred over CEUS because of their higher sensitivity, the
analysis of the whole liver and the possibility to share im-
ages to be reviewed in other centres. In comparison with
contrast-enhanced CT, MRI (in particular gadoxetic acid-
enhanced MRI) has shown improved sensitivity, especial-

ly for small lesions [9]. Use of the “liver imaging report-
ing and data system” (CEUS/CT/MRI LI-RADS v2018)
may increase specificity (at a cost of reduced sensitivity) of
HCC diagnosis by imaging but has not yet been fully en-
dorsed by EASL [10, 11].

Despite the availability of noninvasive diagnostic criteria
for HCC, pathological diagnosis remains the gold standard.
In cirrhotic patients, this may allow identification of non-
HCC liver tumours, assessment of tumour differentiation
and identification of premalignant lesions. In non-cirrhotic
livers, the diagnosis of HCC requires histopathological
confirmation. Risks of liver biopsy include bleeding and
needle track seeding, although these risks remain low
(<5%), especially in expert centres [1, 12].

When a hepatic nodule is detected in a patient with cirrho-
sis, diagnostic assessment will depend on the size of the
nodule (fig. 1). Because of the lower probability of ma-
lignancy in smaller nodules, it is recommended to follow
up nodule(s) less than 1 cm in diameter detected by ultra-
sound at ≤4-month intervals in the first year. In cirrhotic
patients, the diagnosis of HCC for nodules of ≥1 cm in di-
ameter in general can often be achieved with noninvasive
methods. If imaging is inconclusive, biopsy of the lesion is
recommended, with repeat biopsy indicated if inconclusive
or discordant results are obtained. Because of the complex-
ity of their management, cirrhotic patients with a new he-
patic nodule should be evaluated in a referral centre with
multidisciplinary teams including hepatologists, hepatobil-
iary surgeons, diagnostic and interventional radiologists,
expert pathologists and oncologists, and regular hepatobil-
iary multidisciplinary meetings, which may be associated
with improved outcomes in these patients [13].

Management

Most HCCs develop on the background of chronic necro-
inflammatory liver diseases, and up to 80% arise in cir-
rhotic livers. Prognosis therefore depends not only on the

Figure 1: Overview of indications for HCC surveillance and recall policy in case of identification of a liver nodule.AFP = alpha-fetoprotein; CT
= computed tomography; HBV = hepatitis B virus; MRI = magnetic resonance imaging; US = ultrasound
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grade and stage of the HCC, but also on the stage of
the underlying liver disease. Whenever appropriate and
feasible, the underlying liver disease should be treated.
Hepatic resection is the treatment of choice for HCC in
non-cirrhotic patients, regardless of tumour size. Manage-
ment of HCC patients with concomitant liver cirrhosis
is fundamentally different. Treatment allocation is based
on staging systems that incorporate tumour burden, liver
function and portal hypertension. We recommend use of
the Barcelona Clinic Liver Cancer (BCLC) staging system
with modifications (fig. 2). Modifications compared with
the EASL clinical practice guidelines of 2018 [1] are: (1)
the Eastern cooperative Oncology Group (ECOG) perfor-
mance status is omitted, (2) preserved liver function in-
cludes patients with Child-Pugh stage B up to seven points,
in the absence of clinically significant ascites, and (3) se-
lective internal radiotherapy (SIRT) and stereotactic body
radiotherapy (SBRT) are included. These modifications are
not based on scientific evidence, but reflect the clinical
practice in Swiss centres experienced in the management
of patients with HCC. We strongly recommend that all
HCC patients are referred to a centre with a specialised tu-
mour board. All relevant management and treatment de-
cisions should be discussed in multidisciplinary tumour
boards composed of liver surgeons, gastroenterologists/
hepatologists, medical oncologists, interventional radiolo-
gists, radiation therapists, radiologists and pathologists.

Very early stage (0)
Patients with preserved liver function and a single ≤2 cm
HCC (very early stage) should be managed by percuta-
neous ablation (radiofrequency or microwave ablation) or
surgical resection. Both strategies offer similar outcomes,
with expected five-year survival of 80–90% [14]. The loca-
tion of the lesion is a key element in deciding between the

two strategies. An HCC located deep in the liver should be
primarily ablated, whereas more superficial lesions should
be resected using a minimally invasive approach (laparo-
scopic or robot-assisted surgery). The advantage of the re-
section is linked to its associated pathological assessment;
an ab initio transplantation should be discussed in patients
at higher risk of recurrence (microvascular invasion, poor
differentiation, or presence of satellite nodules seen on the
resection specimen) [15]. When both ablation and resec-
tion are technically impossible (for example for HCCs lo-
cated at the base of the hepatic veins), stereotactic body ra-
diotherapy (SBRT) should be considered [16].

Early stage (A)
The early stage includes patients with a single HCC >2 cm,
or with 2–3 HCCs each ≤3 cm and preserved liver func-
tion. They have an expected five-year survival of 50–70%.
Liver resection should be recommended for the patients
with a single HCC (regardless of the size), preserved liver
function and no clinically relevant portal hypertension (the
hepatic venous pressure gradient should be <10 mm Hg).
In fragile patients and/or in the presence of a more ag-
gressive HCC (poorly differentiated, satellite nodules, high
AFP), a loco-regional treatment (transarterial chemoem-
bolisation [TACE] or SIRT) may be applied first. It helps
to identify HCCs with the most favourable biology (no
progression after loco-regional treatment) and can make
surgery easier thanks to a decrease in the size of the lesion.

When surgery is not possible, and in patients with multiple
HCCs, transplantation should be considered. In Switzer-
land, liver transplants are performed at the university cen-
tres of Bern, Geneva and Zurich. Candidate selection can
be based on expanded criteria, which offer access to trans-
plantation even for patients marginally beyond the Milan

Figure 2: Modified Barcelona Clinic Liver Cancer (BCLC) staging system. Preserved liver function includes patients with Child-Pugh stage B
up to seven points and no ascites. End-stage liver function are patients with >7 Child-Pugh points. Criteria for selection of patients for resec-
tion are discussed in the text. For details regarding treatments see text. Treatment modalities shown in italics are currently not supported by
high-level scientific evidence.MW = microwave ablation; RFA = radiofrequency ablation; SBRT = stereotactic body radiotherapy; SIRT = selec-
tive internal radiotherapy.
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criteria (one HCC ≤5 cm, 2–3 HCCs each ≤3 cm). The
most common criteria include the total tumour volume
(TTV)/AFP score (TTV ≤115 cm3 and AFP ≤400 ng/ml),
and the AFP score (based on HCC size, HCC number and
AFP level) [17, 18]. Their use is based on the observation
that patients with more advanced HCCs show good post-
transplant outcomes as long as they have a low AFP lev-
el [19]. In addition, patients not meeting transplant crite-
ria can also be considered for transplantation if they have
been previously successfully downstaged using loco-re-
gional means to transplant criteria (usually Milan or TTV/
AFP). Overall, 80% five-year post-transplant survival can
be expected. Of note, the average waiting time for a liver
graft is over one year in Switzerland, and patients should
undergo active and aggressive bridging treatment while on
the list, using ablation and/or loco-regional treatments.

For patients who are not good candidates for resection
or transplantation, percutaneous radiofrequency or mi-
crowave ablation are recommended. When ablation is
technically impossible, SBRT should be considered [16].

Intermediate stage (B)
Patients with unresectable and nontransplantable multin-
odular and/or large HCCs without vascular invasion or
extrahepatic spread and with preserved liver function are
classified in the intermediate stage (BCLC stage B). For
these patients, TACE is the established first-line therapy
[20]. The efficacy of TACE has been demonstrated in two
randomised controlled trials [21, 22]. TACE consists of
an intra-arterial infusion of a cytotoxic agent followed by
embolisation of the tumour-feeding blood vessels. Super-
selective chemoembolisation minimises the ischaemic in-
sult to non-tumour tissue and is therefore recommended.
Conventional lipiodol TACE and TACE with drug-eluting
beads (TACE-DEB) seem to provide the same survival
benefit [23]. Reduced portal vein blood flow (thrombus,
hepatofugal blood flow) and extensive tumour burden

(>50% of liver) increase the risk of hepatic decompensa-
tion after TACE [1, 24]. TACE is not recommended in pa-
tients with macrovascular tumour invasion into the portal
venous system [1, 24]. TACE can be repeated in the case
of incomplete tumour response or intrahepatic progres-
sion. TACE should not be repeated when no substantial
reduction of tumour burden is achieved after two rounds.
The combination of TACE with systemic therapies has not
shown survival benefits compared with TACE alone [1,
24].

For patients in BCLC stage B who are not good candidates
for TACE, potential alternative treatments are SIRT, exter-
nal radiation therapy and systemic therapies.

Advanced stage (C)
Tumour invasion into the portal vein or extrahepatic spread
define the advanced stage (BCLC stage C). For these pa-
tients, the standard of care is a systemic treatment. Con-
ventional chemotherapies are ineffective and should not be
used for the treatment of HCCs. There are now two first-
line and several second-line therapies that are or will soon
be available in Switzerland (fig. 3). SIRT can be the pre-
ferred treatment for selected stage C patients with portal
vein invasion and no extrahepatic metastasis (see below).

First-line therapies
Sorafenib (Nexavar®) is the standard first-line systemic
therapy for advanced HCC and the standard of care for ear-
lier stage tumours not suitable for or progressing under lo-
co-regional therapies [1, 24]. Sorafenib improved overall
survival by 2–3 months in two pivotal phase III trials
[26, 27]. Sorafenib is taken at a dose of 800 mg per day.
The most frequent adverse effects are diarrhoea, hand-foot
skin reactions, fatigue and hypertension. Patients should be
seen at 2-week intervals for the first 2 months to proactive-
ly manage adverse effects [28]. Around 15% of patients are
intolerant of sorafenib and another 35% of patients require

Figure 3: Treatment strategy for advanced hepatocellular carcinoma. Reproduced with permission from Llovet, Montal and Villanueva [25].
Key details of the patient populations are provided. Drugs in green have positive results from phase III trials with a superiority design, drugs in
orange (lenvatinib) have positive results from phase III trials with a non-inferiority design. Drugs in red received accelerated approval by FDA
based on results from phase II trials.AFP = Alpha-fetoprotein; BCLC = Barcelona Clinic Liver Cancer (classification); ECOG PS = Eastern Co-
operative Oncology Group performance status; EHS = extrahepatic spread; HCV = hepatitis C virus; HR = hazard ratio; mRECIST = modified
Response Evaluation Criteria In Solid Tumors; ORR = objective response rate; OS = overall survival.
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dose reductions. There are currently no biomarkers to pre-
dict response or nonresponse in individual patients.

Lenvatinib (Lenvima®) was recently shown to be nonin-
ferior to sorafenib [29], and has been approved as first-
line therapy in Switzerland. Its use is restricted to patients
with advanced, unresectable HCCs with tumour burden
<50% of the liver, no tumour invasion in the bile duct
or main portal vein and preserved liver function (Child-
Pugh A). Lenvatinib is given once daily at a dose of 8
mg or 12 mg for patients with body weight <60 kg or
≥60 kg, respectively. The overall frequency of adverse
events during lenvatinib treatment is comparable to that
with sorafenib. Hypertension and weight loss are more fre-
quent with lenvatinib, whereas hand-foot skin reactions
and alopecia are more frequent with sorafenib [29]. As
with sorafenib, there are no biomarkers to predict response
or nonresponse to lenvatinib in individual patients.

Second-line therapies
Patients with progressive disease on sorafenib who tolerate
sorafenib well can be switched to second-line therapy with
regorafenib (Stivarga®). Regorafenib was approved on the
basis of a randomised phase III trial that showed improved
overall survival (10.6 months median survival) compared
with placebo (7.8 months median survival) in sorafenib
nonresponders [30].

Cabozantinib (Cabometyx®) is not yet approved in
Switzerland. In a recent phase III trial it demonstrated
increased overall survival (10.2 months median survival)
compared with placebo (8.0 months) [31]. Importantly,
the trial included also patients who were intolerant to so-
rafenib. Cabozantinib is given once daily at a dose of 60
mg.

Ramucirumab (Cyramza®) is a human immunoglobulin
monoclonal antibody that inhibits vascular endothelial
growth factor receptor-2. It is given intravenously every 2
weeks at a dose of 8 mg/kg bodyweight. In a recent phase
III trial that included patients who had previously received
first-line sorafenib and had an AFP ≥400 ng/ml, ramu-
cirumab was shown to improve overall survival compared
with placebo (8.5 months vs 7.3 months) [32]. Cyramza®

is not yet approved as second-line therapy for HCC in
Switzerland.

Of note, the clinical trials that showed efficacy of rego-
rafenib, cabozantinib and ramucirumab as second-line
therapies after sorafenib did not have a treatment arm with
continuous sorafenib treatment, but just a placebo arm.
Given the rather small increases of median overall survival
compared with placebo in all these trials, it is conceivable
that continuous treatment with sorafenib after radiological
progression would have been as effective as the active sub-
stances.

Immunotherapy
In Europe and in the US, immunotherapy with nivolumab
and pembrolizumab can be considered in patients who are
intolerant to or have progressed under sorafenib treatment.
In Switzerland, nivolumab (Opdivo®) can be used as sec-
ond-line after sorafenib in a compassionate use programme
after approval by the health insurers. The accelerated ap-
provals of nivolumab (2017) and pembrolizumab (2018)

by the US Food and Drug Administration (FDA) were
based on phase II trials.

The efficacy of nivolumab as a first-line therapy has been
evaluated in a prospective randomised controlled phase III
trial (CheckMate-459). Results of the study were presented
at the EMSO 2019: nivolumab did not achieve the prima-
ry endpoint of the study, which was defined as improved
overall survival compared with sorafenib.

The efficacy of pembrolizumab as a second-line therapy
after sorafenib has been evaluated in randomised, placebo-
controlled phase III study (Keynote-240). The study results
were presented at the 2019 ASCO annual meeting. The
study did not meet its co-primary endpoint of progression-
free survival and overall survival.

The combination of atezolizumab (Tecentriq®) and beva-
cizumab (Avastin®) as a first-line therapy has been evalu-
ated in phase III trial (IMbrave150). The study reached its
co-primary endpoint of overall survival and progression-
free survival compared with standard-of-care sorafenib.
The hazard ratio for death with atezolizumab-bevacizumab
as compared with sorafenib was 0.58 (95% confidence in-
terval [CI] 0.42–0.79; p <0.001) [33]. Median progres-
sion-free survival was also significantly longer in the ate-
zolizumab-bevacizumab group (hazard ratio for disease
progression or death 0.59, 95% CI 0.47–0.76; p <0.001).
It is expected that the combination of Tecentriq® and
Avastin® will soon become available as first-line therapy
for unresectable HCC.

The nonspecific blockade of inhibitory mechanisms by im-
mune checkpoint inhibitor therapy can cause a discrete
group of immune-related adverse events. Most of them are
mild to moderated, but serious and even life-threatening
immune-related adverse events occur. Effective manage-
ment of immune-related adverse events depends on early
recognition and prompt intervention with immune suppres-
sion and/or immunomodulatory strategies [34–36].

The role of immunotherapies as first- and second-line ther-
apies for intermediate and advanced stage HCC will have
to be evaluated in further clinical trials.

Selective internal radiotherapy (SIRT)
SIRT with yttrium-90 (90Y) loaded microspheres is an al-
ternative treatment for patients with macrovascular tumour
invasion in the portal venous system. Because 90Y micros-
pheres have a weak embolic effect, SIRT can be performed
in a lobar, sectorial or segmental approach, even in patients
with portal vein thrombosis [37]. SIRT is a demanding
procedure that requires a close collaboration between in-
terventional radiologists, nuclear medicine specialists, ra-
diopharmacists and physicists. Because of current reim-
bursement schemes, it is done in an ambulatory setting in
Switzerland. Compared with sorafenib, SIRT provides bet-
ter local tumour control and is better tolerated. However,
overall survival is not improved [38, 39]. Therefore, SIRT
is not generally recommended as first-line therapy for ad-
vanced HCC. However, it can be recommended in individ-
ual patients as first-line or as second-line treatment after
multidisciplinary tumour board discussion.

Terminal stage (D)
HCC patients with end-stage liver disease (Child-Pugh C)
and/or poor ECOG performance status who are not can-
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Figure 4: Response assessment by RECIST v1.1. and mRECIST for HCC. Reproduced with permission from the European Society for Med-
ical Oncology (ESMO) clinical practice guidelines [24].

didates for liver transplantation have a dismal prognosis
with a life expectancy of 3–4 months. These patients do not
profit from tumour-directed therapies. Instead, they should
receive palliative support for nutrition, pain and psycho-
logical distress.

Follow-up and evaluation of response to therapies
Response to therapy is monitored with dynamic CT or
MRI using the “response evaluation criteria in solid tu-
mours” (RECIST) or modified RECIST for HCC (mRE-
CIST) criteria [40, 41] (fig. 4).

Follow-up abdominal CT or MRI for patients who under-
went radical treatments (resection or radio frequency abla-
tion) should be done every 3 months during the first 2 years
and surveillance every 6 months thereafter. Patients with
intermediate or advanced stages of HCC who are treated
with TACE or systemic agents are evaluated for tumour
progression by dynamic CT or MRI every 3 months to
guide therapy decisions. Some centres also include chest
CTs for regular follow-up imaging examinations. If AFP is
elevated at baseline, it can be informative during follow-up
as well.

Conclusions

The clinical approach to patients with HCC is based on
systematic staging followed by stage-specific treatments.
Staging should be done by up-to-date imaging protocols
with CT or MRI. There are several ongoing controversies
in regard to stage-specific treatment allocations. In very
early (0) and early stage (A) HCCs, there is still very lim-
ited scientific evidence to direct the choice between resec-
tion, ablation and SBRT. There is also an ongoing contro-
versy on the prioritisation of patients with HCC on liver
transplant lists. For advanced stage (C) patients, the lack
of predictive biomarkers of response to the different first-
and second-line drugs precludes a rational choice in many
patients. Further clinical studies are urgently needed. We
strongly recommend that all HCC patients are referred to a
centre with a specialised gastrointestinal-hepatobiliary tu-
mour board.
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