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Multiple primary malignancies (MPMs) are defined as the presence of two or more malignancies 
in different organs, without a subordinate relationship. Although rarely reported, hepatocellular 
carcinoma (HCC) occasionally presents with simultaneous or metachronous primary 
malignancies in other organs. In this report, we describe a patient with lung adenocarcinoma 
and lymph node and bone metastases, treated with five chemotherapeutic regimens for 24 
months. Changing the chemotherapy regimen based on the suspicion of metastasis of a new 
liver mass did not lead to improvements. This prompted a liver biopsy and a revised diagnosis 
of HCC. Sixth-line treatment with the concurrent use of cisplatin-paclitaxel for lung cancer and 
sorafenib for HCC, stabilized the disease. The concurrent treatment was not tolerated and was 
discontinued owing to adverse events. Considering our findings, treatment with increased 
efficacy and lower toxicity for MPMs is warranted. (J Liver Cancer 2023;23:230-234)
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INTRODUCTION

Multiple primary cancers refer to two or more malignan-

cies occurring concurrently in the same or different organs, 

with unknown etiologies.1 Accordingly, hepatocellular carci-

noma (HCC) occasionally presents with simultaneous or 

metachronous primary malignancies of other organs. Al-

though HCC has only a low risk of  multiple primary cancers 

compared to other primary cancers, its early diagnosis and 

comprehensive treatment improves survival in patients with 

cancer. Hence, the number of patients with HCC and multi-

ple primary malignancies (MPM) has increased.2 Lung, 

colorectal, and thyroid cancers are common complications 

accompanying HCC.3 Chemotherapy has been used in si-

multaneously developing multiple unresectable cancers. In 

contrast, immune checkpoint inhibitors (ICIs) have been 

used to treat various malignancies based on their actions on 

the immune system, rather than directly acting on the cancer 

cells.4 Herein, we present a case of double primary cancers, 

featuring HCC with lung cancer. The Institutional Review 

Board of participating center (CR317022) waived the re-

quirement for informed consent. This case report is de-

scribed according to CARE guidelines (available at https://

www.care-statement.org/).
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CASE REPORT

A 69-year-old man with hypertension and diabetes melli-

tus was diagnosed with stage IIIC lung adenocarcinoma 

(cT3cN3cM1), with lymph node and bone metastases, in 

June 2019. The patient had no history of liver disease and 

had not consumed alcohol. Molecular testing revealed an 

L858R point mutation and a primary T790M mutation in the 

epidermal growth factor receptor exon 21 and exon 20, re-

spectively. The tumor was weakly positive for programmed 

death-ligand 1 (PD-L1), with a tumor proportion score 

(TPS) of 10%, as determined by immunohistochemistry.

First-line treatment with gefitinib was initiated for 8 weeks 

and stopped due to hepatic dysfunction. Subsequently, afa-

tinib was initiated as second-line treatment, and according to 

the response evaluation criteria in solid tumors 1.1 criteria, a 

partial response was observed (Fig. 1) for 14 months. The 

disease then progressed, with new liver involvement identi-

fied via chest computed tomography (CT). Pemetrexed was 

started. After two cycles, tumor progression was noted (Fig. 

2A). Subsequently, fourth-line treatment with atezolizumab 

was initiated and continued for two cycles. However, this 

treatment could not be continued as its cost was not covered 

by National Health Insurance. Therefore, a fifth-line treat-

Figure 1. Chest computed tomography (CT) and bone scan before and after chemotherapy for lung cancer. (A, C) Images on initial admission 
and (B, D) after second-line treatment with afatinib. The primary lesion (arrow) decreased and disappeared after chemoradiotherapy.  
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Figure 2. (A) Follow-up chest CT showed a 14 cm tumor in the right lobe of the liver. (B) At the time of HCC diagnosis, liver dynamic CT revealed a 
heterogeneous 18 cm HCC with hepatic vein invasion. CT, computed tomography; HCC, hepatocellular carcinoma.
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ment, gemcitabine and vinorelbine, was initiated and used 

for 8 months. A CT scan revealed disease progression and 

the hepatic mass had increased in size, although the lung le-

sion was stably maintained. At this time, the treatment for 

lung cancer was changed to cisplatin-paclitaxel as a sixth-line 

treatment. However, there was no improvement in the liver 

mass, and the patient was referred to a hepatologist, who 

suggested a liver biopsy and revised the diagnosis for HCC. 

At the time of HCC diagnosis, dynamic liver CT revealed a 

heterogeneous 18 cm HCC tumor, with portal and hepatic 

vein invasions in the right lobe (Fig. 2B). Complete blood 

count results were as follows: white blood cell count, 6.22×

103/µL; hemoglobin, 9.8 g/dL; and platelet count, 369×103/µL. 

A liver function test demonstrated the following: serum as-

partate aminotransferase, 113 U/L; alanine aminotransferase, 

60 U/L; alkaline phosphatase, 160 U/L; total bilirubin 0.7 

mg/dL, albumin 4.1 g/dL, and prothrombin time interna-

tional normalized ratio, 1.16. Furthermore, the serum alpha-

fetoprotein (AFP) was 278.6 ng/mL, whereas that of the pro-

tein induced by the absence of vitamin K or antagonist-II 

was 217,105 mAU/mL. Immunohistochemical analysis of the 

biopsy specimens confirmed pathologically well-differentiat-

ed HCC with a TPS of <10% of PD-L1 (Fig. 3). Mild hemo-

chromatosis with pericellular fibrosis was also observed in 

Figure 3. Histopathological findings of the mass in the right hepatic lobe. (A) The biopsy specimens of the mass stained with hematoxylin and 
eosin demonstrate well-differentiated hepatocellular carcinoma. (B) On immunostaining, the tumor cells are weakly positive for membranous 
programmed death-ligand 1 expression (arrow).
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Figure 4. Follow-up computed tomography after treatment (sorafenib for HCC and cisplatin-paclitaxel for lung cancer). (A) slightly increased-
sized HCC and (B) similar-sized lung cancer (arrow). HCC, hepatocellular carcinoma.
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the liver.

The patient was diagnosed with advanced HCC histologi-

cally and via image staging (modified Union for Internation-

al Cancer Control stage IV, T4N0M0, and Barcelona Clinic 

Liver Cancer stage C). At this time, the patient’s Eastern Co-

operative Oncology Group performance status was 0–1 and 

liver function was preserved. Hence, we first considered 

treatment with atezolizumab and bevacizumab for both lung 

cancer and HCC. However, as the drug combination was not 

covered by National Health Insurance, treatment for each 

cancer was considered. Subsequently, we included 400 mg 

sorafenib twice daily as the treatment for HCC and main-

tained cisplatin-paclitaxel as a sixth-line treatment for lung 

cancer. During treatment, liver function remained stable. Af-

ter 2 months, when the treatment response was evaluated, we 

noted a slight size increase in the HCC mass. Liver CT re-

vealed a maximum diameter of 18–20 cm (Fig. 4A). Tumor 

markers reflected positive therapeutic effects including a re-

duction of the serum AFP level from 278.6 to 273.3 ng/mL. 

Additionally, lung cancer assessment revealed a slight de-

crease in the diameter of the evaluable tumoral lesion from 

2.1 to 1.8 cm (Fig. 4B). However, the combination treatment 

could not be continued because of adverse events including 

neutropenic fever and anorexia.

DISCUSSION

In this report, we described a patient whose newly devel-

oped HCC was misdiagnosed as lung metastases during his 

treatment for lung adenocarcinoma. It was challenging to 

decide on an appropriate treatment option because various 

systemic chemotherapies had already been used for lung ade-

nocarcinoma treatment over a long time, and both primary 

cancers had to be collectively treated. Reportedly, approxi-

mately 40% of patients with MPM have a history of antican-

cer treatment or radiation therapy, and they consequently 

developed secondary tumors following initial treatment.5 

Our patient was administered six chemotherapy regimens for 

lung cancer, which limited the treatment options for liver 

cancer. Moreover, long-term treatment could not be consid-

ered because of the toxicity from combination chemothera-

py. Therefore, it is necessary to develop treatment options 

with greater efficacy and minimal treatment toxicity for the 

management of MPMs. 

ICIs have been used to treat various malignancies by tar-

geting the immune system, rather than directly affecting can-

cer cells, and have shown promising results in different can-

cers.6-9 ICIs can be strong first-line drug candidates for 

unresectable MPMs. Currently, inhibitors of cytotoxic T-

lymphocyte-associated protein 4, programmed cell death 

protein 1 (PD-1), and its ligand (PD-L1), are well known 

and have been approved for several cancer treatments.10

Atezolizumab is a PD-L1 antibody that, along with bevaci-

zumab, was recently approved for HCC.11 Additionally, it 

was approved in the USA and Europe as second-line treat-

ment in advanced or metastatic non-small cell lung cancers 

(NSCLCs) in 2017.12 To date, the effect of atezolizumab on 

MPMs, including HCC and lung cancer, has not been re-

ported. Only one report has shown the efficacy of atezoli-

zumab in HCC and esophageal cancer.13 In that report, HCC 

treatment demonstrated a partial response and the esopha-

geal cancer stabilized, and the patient remained healthy for 9 

months with treatment. 

Nivolumab is another monoclonal antibody targeting PD-

1, which is now the standard drug for various cancers includ-

ing NSCLC, and has received accelerated approval for HCC 

in the US.14 Recently, the efficacy of nivolumab was reported 

in a patient with HCC and lung cancer.13 Persistent partial 

response of HCC and lung cancer was sustained for 9 

months. 

In conclusion, although MPMs associated with HCC are 

rare, the occurrence of HCC in patients with malignancies 

and the possibility of extrahepatic malignancies in patients 

with HCC should be considered. In terms of treatment, ICIs 

are effective in more than two types of cancer. ICIs are a 

promising treatment option for MPMs, including HCC. To 

verify this, further studies are warranted.
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