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Introduction
HEPATOCELLULAR CARCINOMA (HCC) is responsible for
approximately 600,000 deaths each year worldwide.1-3 HCC
develops most often in patients with a predisposing liver disease,
such as cirrhosis, chronic hepatitis B (Hep-B) infection, or hepatitis
C virus (HCV) infection.4
Following a decade-long paucity of new drug options for the management of HCC, clinicians and investigators have recently made
progress in novel strategies for patients with these tumors. Approvals in recent years include those of sorafenib for the first-line treatment of inoperable HCC, lenvatinib as an alternative to sorafenib
for first-line therapy, regorafenib for second-line treatment following failure on sorafenib, and nivolumab for third-line treatment of
HCC.4 Additionally, the FDA has granted breakthrough therapy
designation to the combination of pembrolizumab and lenvatinib
for the first-line treatment of patients with advanced, unresectable
HCC that is not amenable to locoregional therapy. The designation
is based on updated interim findings from the phase Ib KEYNOTE
524/study 116 trial. Earlier interim data, which were presented at
the 2019 American Association for Cancer Research Annual Meeting, showed that the combination elicited an investigator-assessed
overall response rate of 36.7% via mRECIST criteria in patients
with unresectable HCC.5,6 In addition to these approvals, emerging strategies with cabozantinib and ramucirumab, as well as with
durvalumab and tremelimumab combination therapy, may lead to
developments in this field in the near future.
(Continued on page 4)
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HCC is a heterogeneous disease and the most common
primary liver cancer, with differences in incidence based
on geographical areas. HCC is the leading cause of death
in patients with cirrhosis, and the majority of HCC cases
occur in the setting of liver cirrhosis. In the United States,
HCV infection represents a major risk factor for HCC;
it is involved in approximately one-third of cases. HCV
confers the highest risk in patients with cirrhosis.7 Other
risk factors for HCC include Hep-B, comorbid conditions,
inherited metabolic conditions, cigarette smoking, excess
consumption of alcohol, and autoimmune disorders.
The 3 main components for HCC staging are intrahepatic staging, extrahepatic staging, and liver function.
Intrahepatic staging is based on the number and size of
nodules and whether vascular invasion exists. Extrahepatic metastases are seen in advanced cases; the most
common sites are the lymph nodes, the lungs, bone, and
the adrenal glands.8 The Child-Pugh score is determined
by using 5 clinical measures of liver disease: total bilirubin,
serum albumin, prothrombin time, ascites, and hepatic

What is the prevalence of HCC, and how is it
diagnosed?
Liver cancer is the sixth-most-common cancer worldwide. It’s the fourth-leading cause of cancer-related
death, indicating that this tumor has a very high
mortality. And specifically, for a patient with more
advanced disease, we have hardly any curative treatment. There’s a wide variation in incidence worldwide.
Most of the cases are diagnosed in Asia, around 75%.
Around 10% are diagnosed in Europe, and around 5%
are diagnosed in the United States.
In patients with HCC we usually see other chronic
liver diseases, which eventually lead to liver cirrhosis
and later to HCC. The most commonly diagnosed liver
diseases are viral hepatitis, hepatitis B and C, and then
we have alcohol-related liver cirrhosis, which also can
lead to liver cancer. And what we see specifically in
recent years more often have been patients who are of
ease and who are at risk to develop a fatty-liver disease,
or nonalcoholic steatohepatitis [NASH], which also has
a higher rate of liver cancer compared with healthy or
nonobese patients. So, we have different risk factors,
which are associated with a higher risk of HCC, and
generally it is recommended that patients [who] have
a chronic liver disease, and specifically those who have
liver cirrhosis, undergo screening and surveillance so
that the diagnosis of HCC can be made as early as
possible. And with that, curative treatments such as
resection or radiofrequency ablation can be applied.
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encephalopathy. Diagnostic strategy includes the determination of the sizes of nodules and the presence or absence
of cirrhosis.
Metabolic syndrome components are associated with
HCC, even in the absence of nonalcoholic disease. Some
patients progress to nonalcoholic steatohepatitis and,
later, cirrhosis.9-11
Historically, HCV/Hep-B infection and alcohol consumption have been important risk factors for HCC, but
clinical factors such as diabetes and hypertension can
have a significant impact on HCC development. Therefore, clinicians should consider these comorbidities in the
overall management of HCC.
Importantly, in HCC, practitioners should also assess
liver function prior to clinical decision making and at every
point of treatment. Therapeutic decisions should be made
based on liver function. It is mandatory to assess liver
function in deciding whether a patient is a candidate for
surgery; usually, only patients with good liver function, low
portal pressure, and no extrahepatic disease are candidates.

What are the risk factors for HCC?
Most patients [who] develop HCC usually have a chronic liver disease. In most cases, these are viral hepatitis, hepatitis B and C. Specifically, hepatitis B can
frequently be seen in Asian patients and in Asia, and
hepatitis C is more common in Japan and in Germany.
And other chronic liver diseases are basically alcoholic
liver disease or fatty liver disease, and alcoholic steatohepatitis or NASH, and both have a higher risk of HCC
compared with the healthy population.
What are the factors that inform clinical decision
making in 2019?
In patients with HCC, we need to perform staging. We
need to see whether the tumor is basically confined to
the liver or whether the patient has developed extrahepatic disease or infiltration of the main portal vein, for
example. The first step would be staging, and based on
the staging, we could basically decide whether the patient can receive local therapies. And in early tumors,
this means they could go for resection, specifically if
the patients have good liver function. Or, alternatively,
we can apply radiofrequency ablation if the tumors
are not bigger than 3 to 4 cm. If the tumors are bigger
and we still have a good liver function and the tumor is
confined to the liver, we can apply transarterial therapy,
such as transarterial chemoembolization [TACE], which
is most commonly used. In some patients, we can also
consider selective internal radiation therapy [SIRT] with
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yttrium 90 resin [Y-90] as an alternative to SIRT, but
this should be applied only to patients with good liver
function and without any evidence of liver cirrhosis.
In patients with more advanced disease or patients
in whom we cannot use any more local therapies, we
would recommend systemic therapy. So basically, to
decide the best treatment, we can choose between local therapies and systemic therapies. And this decision
[on] what therapy should be applied certainly needs
to be made in a multidisciplinary tumor board, which
includes, basically, experienced surgeons [who] have
experience in liver surgery. There should be transplant
surgeons. We need an experienced radiologist, both
for the diagnosis and also for the decision of whether
any transarterial therapies or radiofrequency ablation
can be applied. And of course, we need oncologists
and hepatologists to decide whether the patient is a
candidate for systemic therapy.
What is the importance of assessing liver function?
Patients with HCC usually have 2 diseases: a chronic
liver disease and a tumor. In most other tumors, we can
specifically focus on the therapy against the tumor. In
HCC, it’s a little bit different because the liver function by itself can have a significant impact on the life
expectancy of our patients. So basically, we need to
look at both liver function and tumor burden. And most
therapies we apply have been tested in patients with a
good liver function. All phase III studies have been performed in patients with a good liver function. They have
no ascites. They have no evidence of encephalopathies.
These patients with good liver functions are certainly
perfect candidates for systemic therapy. However, there
are 2 things we need to consider. So one is, based on
liver function, we can decide which treatment can be
applied. This starts with a decision on whether a patient
is a candidate for surgery, and usually only patients
with a good liver function and low portal pressure are
candidates for surgery and also patients who do not

The Treatment Landscape of HCC: From Approved Agents
to Investigational Agents and Supporting Data
Liver resection and liver transplantation are the 2 potentially curative treatments for patients with early-stage
HCC.4 To provide these patients with optimal care,
clinicians must refer them to surgical oncologists who can
assess their candidacy for these approaches.12,13 Ablative
therapies, including radiofrequency ablation, transarterial radioembolization, transarterial chemoembolization,
radiotherapy, and percutaneous ethanol injection, have

have extrahepatic disease. But also, for the other local
therapies and systemic therapies, we do need a good
liver function to start the treatment. And the second
point we need to consider is that liver function may
deteriorate under the treatments we apply. Therefore,
it’s important, for whatever we do, whether it’s local
therapies or systemic therapies, we need to regularly
assess liver function. So liver function should be assessed before treatment, under treatment, and at every
point we need to make sure that we do not do anything
that is harmful to liver function, and liver function needs
to be maintained as long as possible.
What is the utility of next-generation sequencing in
clinical decision making in HCC?
At the moment, we are at the step where we apply
more and more precision medicine in oncology, which
means that based on next-generation sequencing, we
try to identify genetic alterations that identify patients
for specific targeted therapies. And so, when we think
about liver cancer, we have HCC and cholangiocarcinoma. And interestingly, in cholangiocarcinoma, we do
not really have many TKIs [tyrosine kinase inhibitors]
available that can be used, but we have a high rate of
patients with specific genetic alterations that would
allow targeted therapies. In contrast, in hepatocellular carcinomas, next-generation sequencing is not
yet established because so far, we do not really have
any clinical trial that has been performed in a specific
subpopulation of patients based on next-generation
sequencing results. But I would assume that in the
future, with a better understanding of the underlying
genetic alterations and maybe with more therapies
available, next-generation sequencing would also be
applied in HCC. But now we do not have any data
either to select a patient for specific treatment or to
determine whether a patient would not benefit from a
specific treatment, indicating that the specific alteration would be a positive or negative predictive marker.

been shown to prolong survival and may be useful as
bridging therapies in patients who are not candidates
for surgical resection or transplantation.4,14 Close collaboration among hepatologists, surgical oncologists, and
interventional radiologists can help identify patients who
are likely to benefit from these approaches.4,13
Although surgical resection and liver transplantation
offer the only chances for cure for patients with HCC,
not all patients are candidates for these approaches. Even
for those who are, recurrence affects up to 10% of patients
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who undergo transplantation and up to 70% of those with
surgically resected HCC.4
Investigators have conducted several trials for chemotherapy in HCC. Most of these trials were negative, as HCC is a
very chemoresistant tumor. In most nations, chemotherapy
is not recommended for treatment of advanced HCC.
Approvals for HCC in recent years include those of
sorafenib for first-line treatment of inoperable disease,
lenvatinib as an alternative to sorafenib for first-line
therapy, regorafenib for second-line treatment following
failure on sorafenib, and nivolumab for third-line treatment.4 In addition to these approvals, promising data sets
with cabozantinib and ramucirumab, as well as durvalumab and tremelimumab combination therapy, may lead to
developments in the near future.15-17
Both the FDA and the European Medicines Agency
have approved sorafenib for use in patients with inoperable liver cancer.18,19 This TKI has multiple inhibitor
activities on both intracellular and cell surface kinases,
including BRAF, KIT, FLT3, RET, and VEGF.20-23
Regorafenib is a small molecule TKI with inhibitory effects
on multiple targets, including RET, VEGFR, PDGFR, FGFR,
and others. In both Europe and the United States, regorafenib is indicated for the treatment of patients with HCC
who have previously been treated with sorafenib.24,25 This
treatment was approved based on interim results of the phase

In terms of surgical therapy, which patient groups are
eligible for full liver transplantation, orthotopic liver
transplantation, and partial resection?
Surgery is the best and most curative therapy we
can offer our patients because here we serve many
patients who develop recurrence in the diseased liver.
And therefore, liver transplantation is the best treatment because with liver transplantation, we can treat
the underlying chronic liver disease, the liver cirrhosis,
and the tumor. So, patients receiving a liver transplantation have the best overall outcome; however, what
we have learned in the past is that we cannot apply
liver transplantation to all patients. Basically, patients
who are within the Milan criteria are the best patients.
Milan criteria mean that the patient does not have
more than 3 tumor nodules, and these tumor nodules
should not be bigger than 3 cm, or 1 nodule, which
would be smaller than 5 cm. And patients who fulfill
these requirements are usually considered good candidates for liver transplantation and have a very good
outcome after liver transplantation, with a very low
rate of recurrence.
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III RESORCE trial, whose results showed an improvement in
overall survival rates in patients receiving regorafenib versus
placebo in the second-line treatment of HCC.26
Lenvatinib is a kinase inhibitor with inhibitory effects
on VEGFR1, VEGFR2, and VEGFR3, as well as on PDFR,
KIT, RET, and FGFR subtypes 1, 2, 3, and 4. This agent is
indicated for first-line treatment of patients with unresectable HCC. It was approved for this indication in August
2018 in both Europe and the United States27,28 based on
results of the REFLECT trial, whose results showed noninferiority of lenvatinib versus sorafenib in the first-line
treatment setting in unresectable HCC.29,30
In the interventional, active phase I/II CheckMate
040 study— An Immuno-therapy Study to Evaluate
the Effectiveness, Safety and Tolerability of Nivolumab
or Nivolumab in Combination With Other Agents in
Patients With Advanced Liver Cancer [NCT01658878]—
investigators evaluated interventions of nivolumab,
sorafenib, ipilimumab, and cabozantinib in the treatment
of HCC. Based on the trial’s results, the FDA approved
nivolumab for third-line treatment of HCC in patients
who have received prior treatment with sorafenib, regardless of PD-L1 expression status.
As the treatment landscape evolves, knowledge of the
most relevant results from clinical trials in HCC is crucial
for therapeutic guidance.

In some countries, such as Germany, patients who
are outside the Milan criteria are not regarded as
candidates for liver transplantation. In other countries
like the United States, however, it is possible to downstage patients to a stage within Milan, which means if
they have a bigger tumor and if they receive, for example, a TACE or Y-90 therapy and the tumor shrinks after
the treatment within Milan, these patients also are
candidates for liver transplantation. So liver transplantation really depends on the Milan criteria, and patients
should be within Milan to get a liver transplantation.
In respect to surgery, it certainly depends on the
experience of the liver surgeon. Surgeons with a big
experience can certainly perform more resection or
resections in patients with more advanced disease. In
general, the chance or the ability to perform a resection depends on 2 things. One is the location of the
tumor. So, it’s not so much the type of the tumor but
whether the tumor is very central within the liver,
really close to some arteries or the portal vein, for
example, or whether it’s more in the periphery. So, this
is clearly a reason why patients can receive surgery or
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not. And the other point is liver function. In patients
who have more advanced liver disease, more advanced
liver cirrhosis, liver regeneration is not as good as in
patients without liver cirrhosis. So portal hypertension
and poor liver function are also 2 points that need to
be considered, and patients with advanced liver cirrhosis usually are also not candidates for surgery.
Why are chemotherapeutic treatments rarely used in
HCC? Which patients might receive chemotherapy?
There are several trials for chemotherapy and HCC,
and basically most of these trials were negative. HCC
is generally a very chemoresistant tumor, and in most
countries, chemotherapy is not recommended for
treatment of advanced HCC. There are, however, some
clinical trials with a tendency of efficacy. Specifically, for
folinic acid, fluorouracil, and oxaliplatin [FOLFOX], there
was one trial in Asian patients in which a trend [toward]
a better overall survival was observed in some Asian
countries. FOLFOX is considered as an option for patients with advanced HCC if these patients have a good
liver function. So basically, we have a lot of negative
trials, but there is some indication that FOLFOX might
be used in patients without advanced liver cirrhosis.
Can you detail the biologic and mechanistic
rationales underlying the use of TKIs and checkpoint
inhibitors in HCC?
TKIs and checkpoint inhibitors are frequently applied in
HCC. TKIs are usually multi-TKIs, which means they do
not have 1 target but several targets, basically the VEGF
receptor pathway. And this is what we have learned in
the past. HCC is a very hypervascularized tumor with high
levels of angiogenic factors, such as VEGF, for example,
and therefore there was clearly a rationale to test these
drugs in advanced HCC. And with sorafenib, we [saw] the
first positive trial, a phase III trial in HCC, in 2008.
In contrast, the checkpoint inhibitors do not really
target any antiangiogenic targets, of course, but the
idea is that with the use of checkpoint inhibitors, we
can activate the immune system to specifically fight
the tumor. And there were very promising phase I and
phase II data; however, we have recently seen that 2
phase III studies in HCC in the first line and then the
second line have been negative. Therefore, specifically
for the checkpoint inhibitors, we really need to figure
out what would be the best way to apply these drugs
in HCC. Maybe they are not good drugs for monotherapy but might be used in combination with other
systemic therapies or maybe with local therapies.

Can you detail the most relevant clinical trials that
are testing targeted therapies in the treatment and
management of HCC?
In 2008, we saw the first positive phase III study in
HCC with a multi-TKI. In this study, sorafenib was
tested against best supportive care because at that
time, we did not really have an evidence-based systemic therapy available. And in the SHARP study, there
was a significant overall survival benefit of almost 3
months, which basically was the first survival benefit
we have seen in a phase III study. And with that we
had the first approval for a systemic therapy in HCC.
Subsequently, there were many other trials to basically
improve the outcome compared with sorafenib. And
many combinations and other drugs were not able
to significantly and clinically and meaningfully fully
increase the median overall survival compared with
sorafenib, and most of these drugs were also not as
well tolerated as sorafenib. For almost 10 years, we
had only sorafenib available in the first line.
With the REFLECT study, in which lenvatinib was
compared with sorafenib in [the] first line, we basically
had the first positive phase III study in HCC after the
SHARP study. And this study was not a superiority
study but a noninferiority study, and this endpoint was
basically met by lenvatinib. But again, lenvatinib did not
result in a significantly longer median overall survival compared with sorafenib. So, in terms of overall
survival, they are basically very equivalent; however,
when we look at secondary endpoints like response
rate, progression-free survival PFS, time to tumor
recurrence, and time to progression, the PFS and time
to progression were significantly longer with lenvatinib
compared with sorafenib. So based on overall survival, no different, but [when] we look at the secondary
endpoint and the response rate, we can clearly see an
advantage for lenvatinib.
The third study where we thought there might be
a positive result was CheckMate 459. In this study,
nivolumab was compared with sorafenib. We have not
yet seen the final endpoint data, but there was a press
release indicating that the drug was negative and there
was no significant overall survival benefit. However,
it appears that there was clearly a trend toward a
better overall survival with nivolumab compared with
sorafenib. But we have to wait for the final results.
In the second line, there was also, for a long time,
no systemic therapy available, and with the RESORCE
study, we have seen the first positive phase III study
in second-line therapy. In this study, regorafenib was
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compared with best supportive care after sorafenib
failure, and there was one important point here to
consider. This drug, regorafenib, was tested basically
in a population of patients who tolerated sorafenib.
So, to be included in this trial, these patients had to
be treated for at least 4 weeks with sorafenib with at
least 400 mg.
So sorafenib tolerability was one of the important
inclusion criteria of the trial, and the patient must have
had progressive disease under sorafenib. This study
was also positive, and it was very similar to sorafenib.
We saw a median overall survival benefit of almost 3
months in the second line, and there were some other
interesting analyses. So, one, for example, basically
looked at the median overall survival from the start of
systemic therapy. Interestingly, when we look at the
sequence of sorafenib and regorafenib, the median
overall survival was 26 months compared with 19
months for the control arm—basically sorafenib and
then placebo in second line—indicating that we can
use 2 drugs. And this was basically the first evidence
from a phase III study. We can have a significant
impact on survival, and we have never before seen a
median overall survival of 26 months in patients with
advanced HCC under systemic therapies.
After regorafenib, there was the CELESTIAL trial. In
this study, cabozantinib was tested also after sorafenib
failure. In contrast with the RESORCE study, there
was no requirement that the patient has tolerated
sorafenib. So basically, patients who were intolerant
of sorafenib or who have had a progressive disease
under sorafenib could be included in this clinical trial.
Also, one-third of the patients have received not only
sorafenib as the first-line therapy but also chemotherapy as second-line therapy. So basically, cabozantinib
was tested in a population of patients in the second
and third lines. And as in the RESORCE study, there
was a significant survival benefit of a little bit more
than 2 months with cabozantinib compared with best
supportive care. And with that, there was an approval
for cabozantinib in HCC.
In contrast with these 2 TKIs, there was also one
study in which an antibody was tested, ramucirumab.
Ramucirumab was first tested in the REACH study.
Patients [who] have progressed or [who] were intolerant of sorafenib were included in this study. The study
was negative; however, there was a surprisingly strong
signal in the group of patients with a high α-fetoprotein
[AFP] level of more than 400 ng/mL. This population
of patients have basically a poor prognosis, so median
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overall survival is significantly shorter compared with
patients with a smaller AFP level. And in this population, there was a significant survival benefit with
ramucirumab. In the REACH-2 study, only patients
with a high AFP level were included. And similar to
the observation in the group of high-AFP patients in
[the] REACH study, there was a significant survival
benefit in the REACH-2 study. And there was basically
a combined analysis of the REACH and the REACH-2
studies for patients with a high AFP level. So with ramucirumab, we have the first non-TKI that can be used
for systemic therapy of HCC—but only in patients with
a high AFP level.
The next trial that was published was the KEYNOTE-240 study. Based on very promising phase II
data, pembrolizumab was tested in this study against
placebo in second-line therapy of HCC; again, a population of patients who were intolerant to sorafenib
or [who had] progressive disease under sorafenib.
Unfortunately, this trial was negative based on the
predefined statistics. When we look at just the overall
survival, there was a survival benefit of around 2
months, and the P value was .023, which we usually
would consider significant; however, in this study, the
efficacy boundaries were higher, and therefore the
study was formally negative. And, similarly, the PFS
was prolonged with pembrolizumab; however, it did
not reach the boundaries of efficacy as defined in the
study. So unfortunately for immunotherapy, we have so
far, no positive phase III studies.
How are negative trials important in informing
treatment decisions?
In HCC, we have seen a lot of negative phase III
studies, but we also have seen the survival benefit
for sorafenib in patients with advanced disease as a
monotherapy. So based on these data, there was the
idea or the question of whether we can apply this drug
also as an adjuvant therapy after surgery, for example,
or in combination with TACE; however, both trials were
unfortunately negative, so there was no survival benefit nor improvement in time to recurrence. Also, for the
combination with TACE, we have not seen a survival
benefit when we combine TACE with sorafenib. There
are several phase III studies in which TKIs—not only
sorafenib but also, for example, brivanib—have been
tested in combination with TACE. But a significant
survival benefit compared with the sequential use
of first TACE and then sorafenib was [not] observed
[in any of these trials]. So based on these data, we
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would currently recommend that patients receive first
localized therapies. They should not receive the local
therapies for too long. When we do not really see
a good response to the local therapies, we should
consider switching patients to systemic therapies. But
we should not, at the moment, use them in combination. That might change in the future, so there are
some very interesting data for the combination of local
therapies with immunotherapies. But here the phase
III studies are still ongoing, and at the moment, we
would not recommend a combination with TACE and
immunotherapy outside clinical trials.
And the other negative phase III and phase II stud-

Managing Adverse Events Associated With Treatments
for HCC
Targeted therapies and immune checkpoint blockade have
improved outcomes for patients with metastatic HCC.
However, as with any treatment, adverse events (AEs)
often pose challenges to both patients and physicians.
Overall, effective management of AEs is best achieved by
a multimodal strategy that includes dose modifications
and patient education. A balance is always necessary in
dosing modifications and managing AEs, in a manner that
does not affect treatment duration and compromise efficacy. Methods to optimize toxicity management via early
recognition and intervention are critical for maintaining

What are the most common AEs associated with
targeted therapies? What are some strategies used to
manage them?
TKIs usually have a class of [AEs], which we also
unfortunately see in HCC. Most commonly, these TKIs
induce diarrhea, fatigue, and specifically sorafenib and
regorafenib—but also some cabozantinib—can induce
hand–foot skin reactions. So based on these [AEs], it’s
really important to monitor these patients specifically
when we start treatment. So, in the first 2 to 3 weeks,
patients should be regularly seen by the physicians, and
in most cases, we can do some preemptive recommen-

A Bull’s-eye Approach to the Treatment of the Patient
With HCC: How to Optimize Therapeutic Sequencing and
Manage Treatment-Related AEs
Several local and systemic therapies are available for patients
with HCC depending on the stage of the disease. In clinical
practice, treatment decision making and sequencing may be
very diverse. For example, patient characteristics play a big

ies we have seen were basically with other drugs or
other combinations, and there were sometimes very
promising data, for example, with tivantinib, a MET
inhibitor, which had some quite positive data in the
phase II study. However, these data were not reproduced in the subsequent performed phase III study,
and also combinations like erlotinib combined with
sorafenib in the SEARCH study did not really result in
a better PFS or overall survival, indicating that sometimes we really have very promising data based on
preclinical models and also phase I/II studies; however, only very few of them really are reproduced in the
larger phase III studies.

quality of life and assuring optimal outcomes.
The integration of the TKI sorafenib into standard
treatment regimens for advanced HCC has necessitated the
education of healthcare professionals regarding common
AEs associated with this drug.31 In addition, because patients with HCC frequently experience complications from
underlying liver disease during systemic treatment, healthcare professionals must carefully monitor and control these
complications during and after treatment so patients can
derive maximum benefit from cancer therapy. Sorafenib is
generally well tolerated and is associated with a low incidence of grade 3/4 toxicities; however, this agent can elicit
specific AEs that require monitoring and management.32

dations, like taking care of the skin and using [moisturizers]. But usually these [AEs] cannot be treated by other
drugs, and in general, we need to do dose reductions
in our patients with HCC. Dose reduction is certainly
something we need to perform so that [patients] can
really tolerate the treatment. And specifically, with
sorafenib, we have now many years of experience, and
I think in most patients we can perform the treatment
with dose reduction and maybe also sometimes with
small breaks of therapy so that the patients can recover.
So those adjustments are certainly a very important
point in this patient population.

role in the treatment decision for first-line systemic therapy.
Although both sorafenib and lenvatinib can be options for
first-line systemic therapy, only sorafenib can be used for patients with a main portal vein infiltration and with a tumor
burden of more than 50%. These patients were excluded from
the studies with lenvatinib, and therefore, no evidence exists
for the use of lenvatinib in this patient population.
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In locally advanced disease, how do you treat a
patient with resectable HCC?
For patients with resectable HCC, I usually consider
them as candidates for local therapies and specifically
for surgery. To decide which therapy would be best in
a specific patient, we need to consider 2 points. One
would be the tumor burden, and this includes not only
the number of tumors and the size of the tumor but
also the location of the tumor. So, where the tumor is
really localized very centrally and close to vessels or
more in the periphery, it can be an important decision-making point to decide whether, for example,
resection or other local therapies, such as radiofrequency ablation, can be applied. And the second point
that needs to be considered is liver function. The liver
function needs to be good enough so that liver regeneration can be assured after surgery. Also, the portal
pressure in these patients should be assessed. There
are different ways. One would be just to look at platelet numbers or spleen size. There are also some more
invasive strategies to measure the portal pressure. The
portal pressure is also very important in assessing the
risk of subsequent mobilities after surgery.
So, in summary, in patients with earlier HCC and
resectable HCC, we need to assess tumor burden,
localization, and liver function. Based on this risk
assessment, we can decide whether the patient is a
candidate for surgery or a candidate for radiofrequency
ablation or other local therapies. And this is basically
recommended by all guidelines, ESMO [European Society for Medical Oncology] guidelines and many, many
Asian and [other] European guidelines.
In locally advanced disease, how do you treat a
patient with unresectable HCC?
For patients with unresectable disease, we have now
2 options for systemic therapy. Based on the REFLECT
data, both drugs are [equivalently] effective in patients—in respect to overall survival. We can consider
the secondary endpoints as important for decision
making. So lenvatinib results in a higher response rate,
a longer PFS, and a longer time to progression. So
based on the secondary endpoints, we could consider
lenvatinib as the more effective drug.
In a specific patient, I think it’s ultimately important
to look at the underlying liver disease. We have seen
in the past that sorafenib is specifically effective in patients with hepatitis C–induced HCC. In the REFLECT
study, there was also the longest survival observed in
patients with hepatitis C–induced HCC, which, howev-
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er, was even a little bit longer with lenvatinib. But what
we have seen is that sorafenib is specifically effective
in [patients with] HCC, so this could be a point of
consideration for the use of sorafenib. And for all other
underlying liver diseases, there was, in most cases, a
trend [toward] a better overall survival with lenvatinib
compared with sorafenib. So, one point could be the
etiology of the liver disease. The other point is whether
we are looking for a response. We have seen in the
REFLECT study that up to 40% of the patients treated
with lenvatinib can achieve a partial or complete response compared with less than 20% with sorafenib.
So, when response is an important outcome, this
could be a decision point for the use of lenvatinib.
And the last point would be whether any of these
drugs has an impact on liver function because maintenance of liver function is very important, and of course,
we don’t want to use drugs that lead to or that have a
detrimental effect on liver function. And what we have
seen in the REFLECT study is basically that this decline,
or deterioration, of liver function is very similar between
sorafenib and lenvatinib. So, the higher antitumor efficacy of lenvatinib does not result in a higher liver toxicity,
which I think [reconfirms] that lenvatinib can be used
as safely as sorafenib in patients with advanced HCC.
However, we do not really have good data for the use of
lenvatinib for patients with a main portal vein infiltration
and with a tumor burden [of] more than 50%. These
exclusion criteria have not been applied in the sorafenib
studies, so basically if you have a patient with a main
portal vein infiltration or higher tumor burden, this could
also be a patient [who] may be preferentially treated
with sorafenib based on the observation that we do
not have any evidence for the use of lenvatinib from a
phase III study for this patient population.
Regarding AEs, the AE profile is very similar between both drugs; however, we do see more diarrhea
and more hand–foot skin reaction with sorafenib. And
in contrast, lenvatinib has a higher frequency of proteinuria or hypertension and hypothyroidism. So yes,
some AEs are different, and in general, most physicians consider lenvatinib as the slightly better tolerable
drug for our patients.
How do you treat a patient with unresectable HCC
following sorafenib failure?
For patients with failure on sorafenib, we have now
3 options available. We can use regorafenib, we have
good evidence for cabozantinib, and we also can use,
in specific patients, ramucirumab. And I think deci-
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sion making really depends first on the outcome, on
sorafenib. So, for regorafenib, patients must have
been treated with sorafenib for at least 1 month with
half of the dose, at least 400 mg. So sorafenib tolerability would be really a prerequisite for the use of
regorafenib, and in our daily clinical life, we would not
use regorafenib in patients who have not tolerated
sorafenib. So, this would be one important point. And
in patients who have been treated for a long time on
sorafenib, similar to those in the RESORCE study, we
have very good evidence for the use of regorafenib,
and we have seen a median overall survival for patients
treated with a sequence of sorafenib and regorafenib
of 26 months. So patients who tolerate sorafenib and
have been treated for 6 or 7 months with sorafenib are
certainly good candidates for regorafenib.
Cabozantinib can also be used in patients who do
not tolerate sorafenib, so they were not excluded
from the clinical study. The drug has also been used
in patients [who] are in [their] third line of therapy. So
cabozantinib can be used in the second- and third-line
settings and can be used independent of tolerability of
sorafenib and also independent of AFP levels, which is
also true for regorafenib.
Ramucirumab can be used in patients who have
progressive disease under sorafenib and in patients
[who] do not tolerate sorafenib; however, ramucirumab
is active only in patients with a high AFP level, of more
than 400, and we can’t use this antibody in patients
with a lower AFP.
Regarding AE profile, the 2 TKIs, regorafenib and
cabozantinib, are again very similar and lead to the same
kind of AEs, such as diarrhea, hand–foot skin reactions,
and fatigue. In contrast, ramucirumab certainly has a better safety profile without these typical AEs. In contrast,
we have here more proteinuria or more hypertension,
which can usually be very well managed by conservative
measures. So, in terms of AE profile, I will consider ramucirumab as a drug that is better tolerated by our patients
compared with cabozantinib and regorafenib; however, it
can be used only in patients with a high AFP level.
How do you use immunotherapy in a patient who
has failed 2 TKIs?
Immunotherapy has shown very promising data in
phase I and II studies, and based on these high response rates, nivolumab and pembrolizumab have been
approved by the FDA. At the moment, unfortunately,
we have 2 negative trials in the first line and the second
line, which basically indicate that it will most likely be

more difficult to use these drugs in clinical settings.
What we have seen specifically from the data from
the KEYNOTE-240 study, in which pembrolizumab
was tested in the second line, is that there was some
indication that these drugs work better in patients with
not-too-advanced disease and in patients with a better
liver function. There’s usually no reimbursement for
immunotherapy in the first or second line; however,
personally I would consider that immunotherapy would
most likely be most effective in these patients if used
as early as possible. At the moment, in respect to reimbursement, we usually can use it only after sorafenib
and then the second-line drug: regorafenib, cabozantinib, or ramucirumab. And first of all, we do not really
have good evidence in this patient population, based on
phase III studies. Nevertheless, we have a lot of real-life
evidence, which basically is very much in line with what
we have observed in the phase II and III studies. Around
20% of the patients do have a good response and usually a long-lasting response between immunotherapy,
and another 30% have at least disease stabilization with
immunotherapy, and about half of the patients do not
really respond to immunotherapy.
What strategies are used to optimize systemic
therapy and manage treatment-related AEs in the
patient with metastatic HCC?
Patients with metastatic HCC are usually [not candidates] for local therapies and are also not candidates
for liver transplantation, indicating that we are here
in a very palliative setting. For a long time, we had
only 1 drug available, but today, we have several
drugs available, which we can potentially sequence in
systemic therapy. And we already have very good data
and evidence that when we apply more than 1 drug,
we can achieve a better median overall survival. This
was seen in the REFLECT study with the sequence
of lenvatinib and then sorafenib; [the median] overall
survival was more than 20 months. And also in the RESORCE study for patients treated with sorafenib and
then regorafenib, we had a median overall survival of
more than 20 months. So based on these analyses of
the prospective phase III studies, we do see that when
we sequence these drugs in systemic therapy, [they]
can achieve a better and longer median overall survival;
however, the main problem we have in HCC is that
these [patients] also have underlying chronic liver diseases, and many of these patients have liver cirrhosis.
And what we have observed, and are already seeing in
the clinical trials, is that liver function basically deteri-
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orates—not only under local therapies but also under
systemic therapy. Therefore, it’s critically important to
monitor liver function under systemic therapies, and
we need to find ways to maintain liver function. And
if we see a decline in liver function, I think we really
should, and need to, reconsider our strategy to really
apply this drug subsequently to get the best from the
systemic therapy. And this also implies not only that
liver function should be measured but also that we
should assess tumor progression on a regular basis. At
a time when we had only 1 drug available, there was
also a tendency to basically treat beyond progression
as long as the patient has a clinical benefit. Today,
when we have more effective drugs in the second line
available, I think it’s important to do a regular CT computed tomography scan to assess tumor progression.
And once a patient has progressive disease, I would
consider this patient as a candidate for different drugs,
to subsequent second-line therapies, and not treat
beyond progression. So, assessment of tumor progression is important, as is monitoring of liver function.
What are key patient counseling points to ensure
that patients know what AEs to look for and when to
call their physician?
For patients who are treated with TKIs in first-line
therapy—so basically patients [who] are not experienced with any systemic therapy—I think it’s critically important to explain all possible AEs and also
to explain that once these AEs occur, it is usually
important to react, indicating that patients should not
just continue with a treatment but should call either
their physician or their nurses. And in our center, we

usually recommend that patients are seen within
2 or 3 weeks after the start of systemic therapy to
really discuss with the patient whether any AEs have
occurred. And if AEs occurred, usually dose reduction
is necessary to really continue with the treatment. So
specifically, with the TKI-related AEs, it’s important
not to continue once AEs occur because they usually
do not go away but increase over time.
When would you recommend that a patient enroll in
a clinical trial that investigates novel targeted agents
or combination regimens for HCC?
I think every patient should be considered for inclusion
in a clinical trial. We have now several drugs available for
systemic therapy; however, it’s still a palliative therapy,
and we usually achieve a median overall survival benefit
of around 2 to 3 months. And for most drugs, the survival benefit is associated with a considerable number
of AEs. Therefore, I think there’s a clear and urgent need
today to improve outcomes in advanced HCC, and I
think we really should include all patients who have a
good liver function in clinical trials to basically find new
combinations, combinations of systemic therapies and
local therapies, and maybe also to identify biomarkers,
which we can use to really target patients to a specific
therapy, because at the moment, we do not have any
prognostic or predictive biomarkers, and I think this
also would be important. When we have more drugs
available that are based on biomarkers, we could decide
which treatment would be best for a specific treatment.
Therefore, at the moment, I can only say there’s still a
need to improve outcome, and we should consider all
patients for clinical trials whenever this is possible.
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