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Case Report

Nivolumab combined with sorafenib successfully treats
a difficult-to-treat patient with hepatocellular
carcinoma: a case report
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Abstract: Hepatocellular carcinoma (HCC) is one of the most common tumors worldwide, and the prognosis is poor
even when aggressive therapies are initiated. For patients in the advanced stages of the disease, systemic therapy
is the only option, but the results are often poor. Sorafenib is a first-line treatment for HCC approved drug by the
Food and Drug Administration (FDA); it prolongs patients’ survival by 2.8 months in the advanced stages compared
to the best supportive care. Nivolumab, a checkpoint inhibitor, has clinical indications for several kinds of cancers.
In this case report, we present a patient with metastatic HCC who had slow disease progress after 6 months of treat-
ment with sorafenib; after combined treatment with nivolumab for 4 cycles, the tumor shrank and reached partial
a response. The patient’s disease maintained a partial response at the last follow-up at 6 months of nivolumab
therapy. Sorafenib combined with nivolumab may have a synergetic effect in advanced hepatocellular carcinoma; it

may prolong patients’ survival, and more patients are needed to be enrolled in combination studies.
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Introduction

Hepatocellular carcinoma (HCC) is a leading
cause of cancer related deaths worldwide. The
occurrence of the disease is particularly high in
East Asia and sub-Saharan Africa, and the rate
is lower but the incidence is increasing in North
America and most of Europe [1]. Although great
efforts in fundamental and clinical research are
devoted to HCC, its prognosis is still extremely
poor, especially in advanced cases [2]. The inci-
dence is increasing, with more than 600,000
new cases every year worldwide, most of whom
die within a year [3]. Due to infection with the
hepatitis B C viruses, about 55% HCC cases
occur in China, and among them, 90% are diag-
nosed in the advanced stages [1, 4]. Patients
with HCC usually have a long history of liver dis-
ease, which has impaired their liver function,
and the prognosis of advanced-stage patients
is gloomy due to a lack of effective therapies
[4].

Nivolumab (Opdivo, Bristol-Myers Squibb), is a
programmed cell death 1 monoclonal antibody.

It works as a checkpoint inhibitor, blocking a
signal that would have prevented activated T
cells from attacking the cancer [5]. It was
approval by the FDA in 2017 as a second-line
systemic treatment in HCC patients who have
been treated with or who are intolerant to
sorafenib. Only regorafenib, lenvatinib, and ni-
volumab are approved by the FDA to be a sec-
ond-line treatment after progression on so-
rafenib, and they may produce clinical benefits
to a limited extent. A phase 3 confirmatory
study about using nivolumab with sorafenib is
ongoing [6].

Sorafenib (Nexavar, Bayer HealthCare Pharm-
aceuticals-Onyx Pharmaceuticals, Leverkusen,
Germany), is a small-molecule inhibitor of sev-
eral tyrosine protein kinases [vascular endot-
helial growth factor receptor (VEGFR) and pla-
telet-derived growth factor receptor (PDGFR)],
and a RAF/MEK/ERK cascade inhibitor that
inhibits cancer angiogenesis and cell prolife-
ration [7]. It had prolonged patients’ survival
of HCC in the advanced stages around 3 mo-
nths longer than the best supportive care, and
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Figure 1. A. Positron emission tomography-computed tomography (PET-CT) scans showed retroperitoneal lymph-
adenopathy; the diameters were measured 2.5 x 2.2 cm and 1.5 x 1.1 cm respectively. B. CT scans with a control
showed retroperitoneal lymph nodes slightly enlarged after sorafenib therapy; they measured 2.7 x 2.3 cm and 1.7
x 1.2 cm respectively. C. PET-CT scan showed retroperitoneal lymph nodes remarkably shrunk after nivolumab treat-
ment. The residual one measured 0.8 x 0.5 cm. (The size of tumor was measured according to the response evalu-
ation criteria in solid tumors (RECIST) evaluation criteria, and the efficacy was evaluated as partial remission (PR)).

it was approved by the FDA for first-line ther-
apy in 2007 [2, 8]. In this case report, we pres-
ent a patient with metastatic HCC, whose sur-
gery, radiofrequency ablation, and trans-arteri-
al chemoembolization all failed. After he fail-
ed systemic treatment with sorafenib, his dis-
ease responded to sorafenib combined with
nivolumab. The patient’s serum alpha-fetopro-
tein (AFP) level maintained a lower level, and
his tumor reached a long time response
duration.

Case presentation

A 68-year-old male patient with chronic hepati-
tis B virus (HBV) complained of right upper
abdominal pain. A CT-scan showed a left he-
patic mass that measured 1.7 x 3.0 cm. He un-
derwent a left hepatic tumor resection in May
2005 and was confirmed to have hepatocellu-
lar carcinoma that was highly differentiated as
confirmed by histology. After surgery, trans-
arterial chemoembolization was given 4 times
as a preventive measure.

In February 2011, the color Doppler ultrasound
found that the size of the right liver mass was
2.9 x 3.2 cm. A core needle biopsy was per-
formed, and histology confirmed well differenti-
ated hepatocellular carcinoma. Considering th-
at his tumor had recurred after surgery, an
ultrasound-guided absolute ethyl alcohol injec-
tion to the right lobe recurring tumor was per-
formed in July 2011. Microwave ablation of the
right lobe tumor was also performed twice,
once in March 2012 and once in March 2014.
There was no abnormality in the AFP elevation
during the period.
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Beginning in July 2017, the patient started to
complain of bilateral chest pains. The color
doppler ultrasound showed a recurrence of the
right lobe tumor, so trans-arterial chemoembo-
lization treatment was given twice in that peri-
od. In September 2017, laboratory tests sho-
wed the patient’'s serum alpha-fetoprotein
(AFP) level elevating to 195.2 ng/ml (reference
range: 0-15 ng/ml), and sorafenib at a dose of
400 mg twice a day orally was initiated. In
January 2018, positron emission tomography-
computed tomography (PET-CT) scans revea-
led multiple retro-peritoneal lymphadenopa-
thy (Figure 1A). Three months later, enhanced
CT scans showed slightly enlarged retroperi-
toneal lymph nodes compared to 3 months
earlier (Figure 1B). The serum AFP level fur-
ther increased to 300 ng/ml.A genetic test with
next generation sequencing (NGS) was done
with the patient’s blood; the results showed
that the TMB was 16%, which is 93% higher
than average. Nivolumab at a dose of 200 mg
intravenous infusion, administered in 2-week
cycles, was started two months later, after 4
cycles of nivolumab treatment, PET-CT scans
revealed that the retroperitoneal lymph nodes
were significantly shrunk (Figure 1C). Concu-
rrently, the serum AFP level had reduced to
2.78 ng/ml. The patient’s disease was stable at
his last follow-up on September 6, 2018.

Discussion

Anti-PD1 therapy shows a satisfactory effect
against multiple tumor types including melano-
ma, and non-small cell lung cancer (NSCLC)
[9-11]. A programmed death ligand-1 could be
a potential biomarker to predict the efficacy of
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immune checkpoint inhibitors [12]. PD-L1 can
be detected using several assays, and the defi-
nition of PD-L1 positivity and the methodology
of measuring PD-L1 are needed to understand
the role of PD-L1 in HCC. Nivolumab was
approved by the FDA on September 22, 2017
as a second line systemic treatment in HCC
patients who have been treated with or who are
intolerant to sorafenib [12]. At present, an
immune checkpoint blockade for HCC is being
estimated in combination with other treat-
ments, including TACE and ablation. However,
no randomized studies on these combinations
have been carried out [12]. Which therapeutic
method can be combined with nivolumab to
reach a superior and reliable curative effect
remains unknown.

Immune checkpoint inhibitors combined with
VEGF monoclonal antibodies have received
considerable attention in recent years [13].
Factors that may contribute to the immunosup-
pressive hepatic environment include hepatic
interstitial cells, such as Kupffer cells, dendritic
cells, endothelial cells, and hepatic stellate
cells, and immunosuppressive cytokines, such
as interleukin (IL)-10 and transforming growth
factor (TGF)-B, as well as the PD-1/ PD-L1 path-
way [14]. This immunosuppressive environment
may be inhibited by combinations of molecu-
larly targeted agents and immune checkpoint
inhibitors [15].

In the retrospective analysis CheckMate 040,
PD-L1 was shown as biomarker that predicted
the response to nivolumab in 174 out of 214
patients. The ORR was 26% vs 19% in patients
with PD-L1 > 1% compared with PD-L1 < 1%, so
it was suggested that PD-L1 could be a poten-
tial biomarker associated with nivolumab treat-
ment [16].

In this case, a satisfactory effect was achieved
in the patient who received sorafenib and
nivolumab, and our retrospective study demon-
strates the benefit of nivolumab in combination
with sorafenib, a finding which needs additional
studies to further confirm. However, on account
of the positive results from this study, the appli-
cation of nivolumab combined with other thera-
pies should be further pursued.

Nevertheless, immune-checkpoint blocking
antibodies are effective in many types of can-
cers, so immune mediated adverse events
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should not be ignored. These events inclu-
de common side-effects, for instance, atypical
pneumonia, colitis, hepatitis, rash and endocri-
nopathies [9, 16]. Moreover, there are unusual
side-effects, such as cardiotoxicity, vision and
hearing loss, and lupus nephritis [17]. Severe
nivolumab-related side effects were not ob-
served in this patient. This result indicated that
nivolumab might be a relatively safe and effec-
tive drug for the treatment of metastatic hepa-
tocellular cancer. Nivolumab combined with
sorafenib may have a synergetic effect, and
more patients enrolling in more studies are
needed in the future.

Conclusions

Nivolumab in combination with sorafenib was
effective and safe in the treatment of metastat-
ic HCC. More patients are required to be en-
rolled in studies to further confirm the results
of combination therapy in advanced HCC.
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