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Development of Hepatocellular Carcinoma During Nivolumab
Treatment for Recurrent Non-Small Cell Lung Cancer: A Case
Report
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Nivolumab, a monoclonal antibody targeting programmed cell death 1 (PD-1), is the standard second-line
therapy for advanced non-small cell lung cancer (NSCLC). In the current immunotherapy era, it is often
difficult to evaluate the therapeutic effect, disease progression, and pseudo-enlargement of the tumor or the
emergence of another etiology. In the present report, we describe a 79-year-old patient with hepatocellular
carcinoma (HCC) newly detected during nivolumab treatment for recurrent NSCLC. When the patient was
73 years old, he had suffered from NSCLC and received concurrent chemoradiotherapy comprising
cisplatin and docetaxel, achieving a complete response. Six years after the chemoradiotherapy, the patient
had multiple lung and hepatic lesions. We thus started the treatment with nivolumab for recurrent NSCLC.
All those lesions responded to nivolumab over nine cycles. By contrast, a lesion was newly detected in the
medial segment of left hepatic lobe, liver segment 4 (S4), and was gradually getting larger, as judged by
computed tomographic scan. Liver biopsy revealed the growing lesion to be a well-differentiated HCC.
Consequently, the patient was treated with radiofrequency ablation to HCC, while nivolumab treatment was
continued for NSCLC. Immunohistochemical analysis of the HCC specimens revealed nuclear
accumulation of B-catenin compared with normal liver cells and undetectable expression of program death
ligand 1 (PD-L1). Such expression profiles of B-catenin and PD-L1 in HCC may be responsible for the
resistance against nivolumab treatment. Immunohistochemical features of the biopsy specimens may be

predictive of the effectiveness of the immunotherapy in HCC.
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Introduction

Nivolumab, a monoclonal antibody targeting pro-
grammed cell death 1 (PD-1), is now the standard drug for
various cancers, including metastatic melanoma (Weber et
al. 2015), non-small-cell lung cancer (NSCLC) (Borghaei
et al. 2015; Brahmer et al. 2015), squamous cell carcinoma
of the head and neck (Kiyota et al. 2017), classical Hodgkin
lymphoma (Younes et al. 2016), urothelial carcinoma
(Sharma et al. 2016; Kang et al. 2017), and renal cell carci-
noma (Motzer et al. 2015). The results of clinical trials of
nivolumab for each type of cancer are different, and various
clinical trials for other cancers are ongoing. In addition, the
response to nivolumab is sometimes known to be unique.
For instance, target lesions become larger at first, but they

start to shrink during nivolumab treatment. This phenome-
non is referred to as pseudoprogression and is not experi-
enced with cytotoxic or existing molecular targeted agents,
including tyrosine kinase inhibitors (Wolchok et al. 2009).
Oncologists are therefore facing difficulties in estimating
the therapeutic effects of nivolumab when the lesions are
growing. Here, we present a case of hepatocellular carci-
noma (HCC) newly detected during nivolumab treatment
for recurrent NSCLC.

Case Presentation

The 73-year-old Japanese man had been treated with
concurrent chemoradiotherapy comprising cisplatin (40 mg/
m?) and docetaxel (40 mg/m?) as the first-line treatment for
NSCLC, achieving complete response (Fig. 1). However,
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Fig. 1. Computed tomography images before and after chemoradiotherapy.
Computed tomography images of a 73-year-old patient on initial admission (A) and after treatment with chemoradio-
therapy (B). The primary lesion (arrow) shrank after chemoradiotherapy. Transbronchial lung biopsy stained with
hematoxylin and eosin showing non-small cell lung carcinoma (arrowhead) (C).

Fig. 2. Computed tomography images before and after nivolumab treatment.
Computed tomography images of a 79-year-old patient with recurrent non-small cell lung cancer before treatment with
nivolumab (A, B, C) and after nine cycles (D, E, F). The lung tumors (A, D) and the mass in the anteroinferior segment
of right hepatic lobe, liver segment 5 (S5), (B, E) were shrunk (arrow), while the mass in the medial segment of left
hepatic lobe, liver segment 4 (S4), was growing (arrowhead) (C, F). Note that no mass was detectable in S4 before

nivolumab treatment (C).

we were unable to make the histological diagnosis of lung
cancer with transbronchial lung biopsy due to the limited
amount of tissue specimens.

Six years later, multiple pulmonary tumors and liver
metastases in the anterior segment of right hepatic lobe
appeared (Fig. 2A, B), and thus the patient, aged 79 years,
was treated with nivolumab at 3 mg/kg every 2 weeks as
the second-line treatment for recurrent NSCLC. Computed
tomography was performed without contrast, as the patient
had chronic kidney disease. All lung lesions and multiple
liver masses rapidly responded to nivolumab, and after nine
cycles, most lesions were diminished in size or disappeared
(Fig. 2D, E). By contrast, a mass was newly detected in the
medial segment of the left lobe, liver segment 4 (S4); the
tumors grew from an undetectable size to 28 x 26 mm (Fig.
2C, F). We then biopsied the growing mass in S4 to evalu-
ate for disease progression, pseudoprogression, or other eti-
ologies. The immunohistochemical analysis of the biopsy

specimens demonstrated pathologically well-differentiated
HCC with nuclear accumulation of f-catenin and undetect-
able levels of programmed cell death 1 ligand (PD-L1) (Fig.
3). No fibrosis was observed in the liver tissue. The patient
had a past history of hepatitis B virus (HBV) infection, and
HBYV infection was resolved; HBs-antigen, HBs-antibody,
and HBV-DNA were negative, whereas HBc-antibody was
positive. There was no elevation in serum levels of alpha-
fetoprotein and protein induced by vitamin K absence or
antagonist-11 (PIVKA-II). Consequently, a single lesion of
HCC was treated with radiofrequency ablation (RFA),
while nivolumab treatment for NSCLC is continued.

Ethics approval and consent to participate

The case report was waivered by the Ethics Committee
of Tokyo Metropolitan Cancer and Infectious Disease
Center Komagome Hospital. The clinical information pre-
sented in this case report was obtained from Tokyo
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Fig. 3. Histopathological findings of the mass in the medial segment of left hepatic lobe.
The biopsy specimens of the mass in S4 stained with hematoxylin and eosin demonstrates well-differentiated hepato-
cellular carcinoma (above arrowheads) (magnification x 200) (A). On immunostaining, the tumor cells are negative
for membranous PD-L1 expression (magnification x 200) (B) and positive for nuclear f-catenin expression (magnifi-

cation x 200) (C).

Metropolitan Cancer and Infectious Disease Center
Komagome Hospital’s medical records.

Consent for publication
Written informed consent was obtained from the
patient for publication of this case report.

Discussion

Unconventional responses to immune check point
inhibitors (ICIs), such as monoclonal antibodies against
PD-1 and PD-L1, are often experienced (Chiou and Burotto
2015). In the present case, multiple pulmonary lesions and
hepatic metastases decreased in size at first; however, the
lesion in S4 grew during the nivolumab treatment. Based
on immune-related Response Evaluation Criteria in Solid
Tumors guidelines, this apparent progression of NSCLC
mandated local treatment as long as all the other lesions
were well controlled with nivolumab (de Vin et al. 2014).
There are possibilities accounting for the growing solitary
lesion: resistance to nivolumab, pseudoprogression, or a
new lesion. Pseudoprogression is rare, but leads to a misled
in precise assessment of therapeutic effects. We therefore
performed hepatic biopsy to confirm the pathological diag-
nosis before RFA and found it to be HCC. It is important
that diagnosis should be confirmed before local treatment is
initiated.

Studies for checkpoint inhibitors for HCC are ongoing.
The Checkmate040 study indicated a response rate of 15%
to 20% and disease control rate of 58% to 64% in patients
with HCC treated with nivolumab (El-Khoueiry et al.
2017). The KEYNOTE-224 study also revealed that pem-
brolizumab, a PD-1 inhibitor, has an objective response rate
of 17% (Zhu et al. 2018). Although the KEYNOTE-224
study implied the relationship between the efficacy of pem-
brolizumab treatment and the PD-L1 expression in the
tumor as well as NSCLC tumor cells (Borghaei et al. 2015),
the Checkmate040 study showed that PD-L1 expression in
the HCC was not associated with the response rate
(El-Khoueiry et al. 2017). On the contrary, aberrant activa-
tion of f-catenin signaling, which is associated with onco-
genesis, has a negative effect on anti-tumor immunity in

metastatic melanoma (Spranger et al. 2015). Previous stud-
ies have implied that nuclear accumulation of f-catenin
detected via immunohistochemistry is associated with
f-catenin gene mutations in HCC (Terris et al. 1999;
Zucman-Rossi et al. 2007). In addition, the abnormality of
Wnt/f-catenin signaling in the HCC is related to poor sur-
vival in immunotherapy (Harding et al. 2018). In our case,
the HCC was positive for nuclear expression of S-catenin
and negative for PD-L1 expression, as judged by immuno-
histochemistry staining. Although there is no confirmatory
evidence of a relationship between immunohistochemical
characteristics and therapeutic effect of anti-immune ther-
apy in HCC, both f-catenin and PD-L1 status may account
for its resistance to nivolumab. Immunohistochemistry for
f-catenin may be predictive of the effectiveness of
nivolumab in HCC, warranting further studies.

In summary, the present case suggests that an unde-
tectable cancer before nivolumab treatment potentially
grows; therefore, biopsy is often required to select adequate
treatment option if the cancer is indolent. Moreover, this
case demonstrated positive for nuclear f-catenin and nega-
tive for PD-L1 in the HCC. Resistance to nivolumab treat-
ment might have been caused by abnormal f-catenin sig-
nals, although the mechanism remains unclear. A detailed
examination of the biopsy tissues, including immunohisto-
chemistry, may be helpful in predicting the effectiveness of
the immunotherapy.
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