
Abstract. Background: Hepatocellular carcinoma (HCC)
occasionally presents with simultaneous or metachronous
primary malignancies of other organs. Despite the limited
scope of cytocidal anticancer drugs or molecular targeted
agents, immune checkpoint inhibitors (ICIs) can still be used
for various malignancies. Here, we present cases of double
cancers including HCC treated with ICIs. Case Report: Case
1:  A 70-year-old man with lung cancer and 80-mm HCC
underwent nivolumab therapy. The sizes of both cancers
remained constant for nine months. Case 2:  A 58-year-old
man with pharyngeal cancer and HCC. Nivolumab was
administered, but was withdrawn after one session because of
progressive disease. Case 3: A 71-year-old man with a 5 cm
HCC invading the inferior vena cava, and early esophageal
cancer. HCC showed a significant volume reduction and
esophageal cancer demonstrated slight improvement by
atezolizumab and bevacizumab therapy. Conclusion: A
combination therapy including ICI is a promising treatment
option for HCC with concurrent malignancies.

Immune checkpoint inhibitors (ICIs) have been used to treat
various malignancies because they target the immune
system, rather than directly affecting cancer cells.
Atezolizumab is a programmed cell death ligand (PD-L1)

antibody that, along with bevacizumab, was recently
approved for hepatocellular carcinoma (HCC) (1). It has also
been approved for unresectable non-small cell lung cancer
(2), small cell lung cancer (3), and triple-negative breast
cancer (4). Nivolumab is a PD-1 antibody that has been
approved for melanoma, non-small cell lung cancer, renal
cell carcinoma, Hodgkin's lymphoma, head and neck cancer,
gastric cancer, malignant pleural mesothelioma, esophageal
cancer, and colorectal cancer (5). 

Multiple primary malignancies (MPM) refer to the
occurrence of multiple primary cancers derived from
different organs (6, 7). Chemotherapy has been used to treat
multiple unresectable cancers that developed simultaneously
(8). Despite the limited scope of cytocidal anticancer drugs
or molecular targeted agents (MTA), ICIs can still be used
for various malignancies. Therefore, ICI is a strong first-line
drug candidate for unresectable double cancer. Here, we
present cases of MPM, consisting of HCC and squamous cell
carcinoma (SCC), treated with ICIs.

Case Report

Case 1. A 70-year-old man underwent chemoradiotherapy for
SCC of the lung three years ago, and a complete response was
achieved. Computed tomography (CT) showed an 8.0 cm
tumor in the left lobe of the liver. He was diagnosed with
HCC because of findings of homogenous hyperenhancement
in the arterial phase and hypoenhancement in the portal phase
on contrast-enhanced CT. After two sessions of conventional
transarterial chemoembolization (TACE), the HCC underwent
necrosis, but its diameter remained constant. Moreover, severe
post-embolization syndrome developed after TACE.

Lung cancer recurrence was detected, and nivolumab (240
mg) was administered every three weeks. The sizes of the
HCC and lung cancer remained constant for nine months. The
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main HCC tumor enlarged to 9.0 cm, and multiple intrahepatic
metastases appeared in the right lobe. The lung cancer tumor
also enlarged. Furthermore, progressive rectal cancer was
detected by colonoscopy following melena (Figure 1).

Case 2. A 58-year-old man underwent chemoradiotherapy for
SCC of the oropharynx two and a half years prior.
Combination therapy, consisting of cetuximab, cisplatin, and
5-Fluorouracil, resulted in progressive disease.
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Figure 1. Case 1. (A) CT showed an 8.0 cm tumor in the left lobe of the liver. (B) The sizes of the HCC remained constant after three months. The
main HCC tumor enlarged to 9.0 cm (C), and multiple intrahepatic metastases appeared in the right lobe (arrow) after nine months (D). (E) Lung
cancer recurrence was detected at the left pulmonary hilum (arrow). (F) It remained constant after three months (arrow).



However, HCV eradication therapy with interferon achieved
a sustained viral response. A 3.4 cm-HCC was detected in
segment 8, two years ago. After three rounds of conventional
TACE, the HCC decreased to 1.4 cm. Stereotactic body
radiotherapy (SBRT) was performed six months previously.
HCC decreased in size, although the vascularity remained.

Nivolumab (240 mg) was administered but was withdrawn
after one session because of progressive disease (Figure 2).
Subsequently, the patient underwent paclitaxel therapy. The
oropharyngeal cancer partially responded, but the HCC
enlarged by 5 cm and infiltrated the anterior branch of the
portal vein. SBRT was performed for HCC, but it continued to
enlarge. The patient died 15 months after nivolumab therapy.

Case 3. A 71-year-old man with chronic hepatitis B was
admitted to our institution for the evaluation of a hepatic tumor.
Eleven years ago, a 2.5-cm hepatic tumor, localized in segment
5 was resected. The pathological diagnosis was poorly
differentiated HCC. He also underwent a partial pneumonectomy
of segments 3, 5, and 9 of the right lung for SCC five years prior.
The resected specimen was identified as a SCC with low PD-L1
expression. S-1 was administered for one year postoperatively,
and recurrence has not been observed. 

Contrast-enhanced ultrasonography, CT, and magnetic
resonance imaging revealed a 5-cm tumor in segment 4,
invading the inferior vena cava through the right hepatic
vein, with hyperenhancement in the arterial phase and
hypoenhancement in the portal phase.

Upper esophagogastroduodenoscopy (EGD) revealed a
shallow depressed lesion in the upper esophagus. The
pathological diagnosis of the biopsy specimen was SCC.

Since HCC was in advanced stage, the patient received
combination therapy with atezolizumab and bevacizumab.
The contrast-enhanced CT after two months showed a partial
response, and the alpha-fetoprotein decreased from 167.0 to
6.4 ng/ml. The des-gamma-carboxy prothrombin also
decreased from 108 to 14 mAU/ml. EGD was performed
seven months after the initiation of chemotherapy and
resulted in slight improvement compared to the baseline
findings. The patient has remained healthy nine months after
the initiation of chemotherapy (Figure 3) (Table I).

Discussion

We described the clinical courses of MPM patients after ICI
administration. This is the first report of the effect of ICIs
on patients with MPM, including HCC. The effect of
atezolizumab on MPM has not been reported thus far.

MPM cases have been reported in the literature (6, 7). HCC
reportedly had simultaneous or metachronous primary
malignancies (7). The prevalence of gastric, head and neck,
urinary tract, prostate, breast, and colorectal cancers was
relatively higher than that of other malignancies with HCC in

Japan (7). During the early stages, these malignancies can be
treated with surgical resection or other locoregional therapies.

Advanced-stage tumors are treated with chemotherapy.
Several first-line drugs have been recommended by guidelines
for the treatment of different malignancies. However, the first-
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Figure 2. Case 2. (A) HCC decreased in size and vascularity, although
the vascularity remained (arrow). (B) Chemotherapy for SCC of the
oropharynx resulted in progressive disease. (C) HCC enlarged after
administration of nivolumab (arrow).



line drugs for MPM have not been determined because of the
diverse combinations of malignancies. 

Conventional cytocidal anticancer drugs or molecular
targeted agents (MTAs) can be used for a limited number of
malignancies. In contrast, ICI influences a patient’s immune

system. Therefore, it can be effective for various malignancies.
A small number of patients with MPM have been treated with
ICIs (9-17) (Table II). In some cases, both malignancies
significantly responded to ICI therapy (9-12). In other cases,
the malignancies responded variably to ICI therapy (14-16).
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Figure 3. Case 3. (A, B) The Contrast-enhanced CT revealed a 5-cm tumor in segment 4, invading the inferior vena cava through the right hepatic vein,
with hyperenhancement in the arterial phase (arrow). (C, D) The contrast-enhanced CT after two months showed a partial response (arrow). (E) EGD
revealed a shallow depressed lesion in the upper esophagus. (F) EGD at seven months after the initiation of chemotherapy showed slight improvement.



The difference in responsiveness to ICI was likely due to the
difference in PD-1 or PD-L1 expression (14). 

In this report, two of the three patients with double cancer,
including HCC, benefitted from ICI therapy (Table I). In
case 1, both HCC and lung cancer stabilized for nine months.
In case 3, the HCC partially responded, whereas the
esophageal cancer stabilized. Unfortunately, genetic testing
was not performed in these three cases. Investigating the
expression of PD-1 or PD-L1 may predict the efficacy of
ICI. Although the positive rate of PD-1 or PD-L1 expression
is low in HCC (18), a regimen, consisting of ICI and another
MTA, was reportedly efficacious against HCC (1). Based on
the efficacy of ICI for various cancers, a regimen, including
ICIs, may be recommended as the first-line therapy for
synchronous MPM. 

In conclusion, ICI had the potential to affect more than
two cancer types. Thus, a combination therapy including ICI
is a promising treatment option for HCC with concurrent
malignancies. 
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Table I. Profile of presented cases.

Case     Age        Gender               1st primary               2nd primary          BCLC                  Drug                  Maximum       Maximum         Outcome
                                                          cancer                        cancer                stage                                                efficacy           efficacy 
                                                                                                                                                                                of SCC            of HCC

1             70           Male                Lung cancer                     HCC                    B                 Nivolumab                   SD                    SD              21M, alive
2             58           Male          Oropharynx cancer               HCC                    C                 Nivolumab                   PD                    PD              15M, death
3             71           Male                      HCC                     Esophageal              C           Atezolizumab and             SD                    PR               9M, alive
                                                                                             cancer                                     Bevacizumab

BCLC: The Barcelona Clinic Liver Cancer; SCC: squamous cell carcinoma; HCC: hepatocellular carcinoma; SD: stable disease; N/A: not available;
PR: partial response.

Table II. Review of previous literature of ICI for MPM. 

No.           Author            Year    Age   Gender             1st                           2nd                            Drug               Maximum       Maximum        Outcome
                                                                                 primary                   primary                                               efficacy of      efficacy of 
                                                                                  cancer                      cancer                                                 1st cancer        2nd cancer

12           Dhandha          2012    N/A   Female      Melanoma                    RCC                      Ipilimumab               PD                   PD                   N/A
9            Yamasaki         2017     76      Male       Lung cancer           Gastric cancer              Nivolumab                PR                    PR              3M, alive
10          Hauschild         2017     51      Male        Melanoma           Non-melanoma         Pembrolizumab            CR                   CR              8M, alive
                                                                                                               skin cancer
13         Yamaguchi        2017     63      Male      Lung cancer        Hypopharyngeal            Nivolumab                SD                   PR              6M, alive
                                                                               (NSCLC)                    cancer
14      Arenbergerova     2018     49      Male             CLL                    Melanoma              Pembrolizumab            SD                   CR             21M, alive
15            Nozawa          2018     70      Male      Colon cancer       Lung cancer (SCC)       Pembrolizumab            SD                   PR             11M, alive
11            Musher           2019     55    Female    Colon cancer            Intrahepatic            Pembrolizumab            CR                   CR             18M, alive
                                                                                                        cholangiocarcinoma
16            Yamada          2019     83      Male      Lung cancer          Bladder cancer          Pembrolizumab            PR                   SD             10M, alive
                                                                               (NSCLC)
                                                    78      Male     Gastric cancer           Lung cancer           Pembrolizumab            CR                   PR              3M, alive
                                                                                                                (NSCLC)
17           Eglmeier          2020     79       N/A              CLL              Skin cancer (SCC)       Pembrolizumab            PD                   PD                   N/A
                                                    71       N/A              CLL              Skin cancer (SCC)           Nivolumab                PD                   PD                   N/A

ICI: Immune checkpoint inhibitor; MPM: multiple primary malignancy; RCC: renal cell carcinoma; NSCLC: non-small cell lung cancer; CLL:
chronic lymphocitic leukemia; SCC: squamous cell carcinoma; HCC: hepatocellular carcinoma; SD: stable disease; N/A: not available; PR: partial
response.



Tomotaka Ishii, Taku Mizutani, Ryota Masuzaki, Masahiro Ogawa,
Tatsuo Kanda, Mitsuhiko Moriyama: Katsuhiro Miura: Supervision.

Acknowledgements

The Authors would like to thank Editage (www.editage.com) for
English language editing.

References

1 Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, Kudo
M, Breder V, Merle P, Kaseb AO, Li D, Verret W, Xu DZ,
Hernandez S, Liu J, Huang C, Mulla S, Wang Y, Lim HY, Zhu
AX, Cheng AL and IMbrave150 Investigators: Atezolizumab
plus bevacizumab in unresectable hepatocellular carcinoma. N
Engl J Med 382(20): 1894-1905, 2020. PMID: 32402160. DOI:
10.1056/NEJMoa1915745

2 Rittmeyer A, Barlesi F, Waterkamp D, Park K, Ciardiello F, von
Pawel J, Gadgeel SM, Hida T, Kowalski DM, Dols MC, Cortinovis
DL, Leach J, Polikoff J, Barrios C, Kabbinavar F, Frontera OA, De
Marinis F, Turna H, Lee JS, Ballinger M, Kowanetz M, He P, Chen
DS, Sandler A, Gandara DR and OAK Study Group: Atezolizumab
versus docetaxel in patients with previously treated non-small-cell
lung cancer (OAK): a phase 3, open-label, multicentre randomised
controlled trial. Lancet 389(10066): 255-265, 2017. PMID:
27979383. DOI: 10.1016/S0140-6736(16)32517-X

3 Schmid P, Adams S, Rugo HS, Schneeweiss A, Barrios CH,
Iwata H, Diéras V, Hegg R, Im SA, Shaw Wright G, Henschel
V, Molinero L, Chui SY, Funke R, Husain A, Winer EP, Loi S,
Emens LA and IMpassion130 Trial Investigators: Atezolizumab
and nab-paclitaxel in advanced triple-negative breast cancer. N
Engl J Med 379(22): 2108-2121, 2018. PMID: 30345906. DOI:
10.1056/NEJMoa1809615

4 Horn L, Mansfield AS, Szczęsna A, Havel L, Krzakowski M,
Hochmair MJ, Huemer F, Losonczy G, Johnson ML, Nishio M,
Reck M, Mok T, Lam S, Shames DS, Liu J, Ding B, Lopez-
Chavez A, Kabbinavar F, Lin W, Sandler A, Liu SV and
IMpower133 Study Group: First-line atezolizumab plus
chemotherapy in extensive-stage small-cell lung cancer. N Engl
J Med 379(23): 2220-2229, 2018. PMID: 30280641. DOI:
10.1056/NEJMoa1809064

5 Hayashi H and Nakagawa K: Combination therapy with PD-1 or
PD-L1 inhibitors for cancer. Int J Clin Oncol 25(5): 818-830,
2020. PMID: 31549270. DOI: 10.1007/s10147-019-01548-1

6 Luciani A and Balducci L: Multiple primary malignancies.
Semin Oncol 31(2): 264-273, 2004. PMID: 15112155. DOI:
10.1053/j.seminoncol.2003.12.035

7 Kai K, Miyoshi A, Kitahara K, Masuda M, Takase Y, Miyazaki
K, Noshiro H and Tokunaga O: Analysis of extrahepatic multiple
primary malignancies in patients with hepatocellular carcinoma
according to viral infection status. Int J Hepatol 2012: 495950,
2012. PMID: 23251807. DOI: 10.1155/2012/495950

8 Yoshii T, Hara H, Asayama M, Kumekawa Y, Miyazawa S,
Takahashi N, Matsushima T, Shimizu S and Saito Y:
Chemoradiotherapy with FOLFOX for esophageal squamous cell
cancer with synchronous rectal cancer: Four case reports and a
literature review. Mol Clin Oncol 12(1): 23-30, 2020. PMID:
31814973. DOI: 10.3892/mco.2019.1945

9 Yamasaki M, Saito N, Hada Y, Miyamoto S, Okanobu H, Ikeda
N, Daido W, Ishiyama S, Deguchi N, Taniwaki M and Ohashi
N: Nivolumab therapy for synchronous ALK-positive lung
cancer and gastric cancer. Case Rep Oncol 10(1): 361-367, 2017.
PMID: 28559820. DOI: 10.1159/000470830

10 Hauschild A, Eichstaedt J, Möbus L, Kähler K, Weichenthal M,
Schwarz T and Weidinger S: Regression of melanoma metastases
and multiple non-melanoma skin cancers in xeroderma
pigmentosum by the PD1-antibody pembrolizumab. Eur J Cancer
77: 84-87, 2017. PMID: 28365530. DOI: 10.1016/j.ejca.2017
.02.026

11 Musher B and Rahal A: Single-Agent Immunotherapy for Two
Types of Cancer in One Patient. Ann Intern Med 170(3): 210-
211, 2019. PMID: 30264147. DOI: 10.7326/L18-0360

12 Yamada H, Hida N, Satoh H, Yamagishi T, Hiroshima Y, Yoshii
S, Saito T and Hizawa N: Improved outcomes with
pembrolizumab treatment in two cases of double cancer including
non-small-cell lung cancer. Anticancer Drugs 30(1): 105-109,
2019. PMID: 30074503. DOI: 10.1097/CAD.0000000000000677

13 Dhandha M, Chu MB and Richart JM: Coexistent metastatic
melanoma of the kidney with unknown primary and renal cell
carcinoma. BMJ Case Rep 2012: bcr2012007286, 2012. PMID:
23242086. DOI: 10.1136/bcr-2012-007286

14 Yamaguchi T, Sakurai K, Kuroda M, Imaizumi K and Hida T:
Different response to nivolumab in a patient with synchronous
double primary carcinomas of hypopharyngeal cancer and non-
small-cell lung cancer. Case Rep Oncol 10(3): 802-808, 2017.
PMID: 29070993. DOI: 10.1159/000479960

15 Arenbergerova M, Fialova A, Arenberger P, Gkalpakiotis S,
Jirasek T, Srp A, Novotna A and Frankova H: Killing two birds
with one stone: response to pembrolizumab in a patient with
metastatic melanoma and B-cell chronic lymphocytic leukaemia.
J Eur Acad Dermatol Venereol 32(2): e72-e74, 2018. PMID:
28833722. DOI: 10.1111/jdv.14537

16 Nozawa Y, Oka Y, Oosugi J and Takemura S: Immunotherapy
for pulmonary squamous cell carcinoma and colon carcinoma
with pembrolizumab: A case report. Medicine (Baltimore)
97(19): e0718, 2018. PMID: 29742733. DOI: 10.1097/MD.
0000000000010718

17 Eglmeier J, Debus D and Schultz ES: PD-1 blockade in patients
with advanced cutaneous squamous-cell carcinoma and
concurrent chronic lymphocytic leukaemia: a case series and
literature review. Eur J Dermatol 30(1): 69-71, 2020. PMID:
32250263. DOI: 10.1684/ejd.2020.3710

18 Calderaro J, Rousseau B, Amaddeo G, Mercey M, Charpy C,
Costentin C, Luciani A, Zafrani ES, Laurent A, Azoulay D,
Lafdil F and Pawlotsky JM: Programmed death ligand 1
expression in hepatocellular carcinoma: Relationship with
clinical and pathological features. Hepatology 64(6): 2038-2046,
2016. PMID: 27359084. DOI: 10.1002/hep.28710

Received September 8, 2021
Revised October 19, 2021
Accepted October 20, 2021

ANTICANCER RESEARCH 41: 6225-6230 (2021)

6230


