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Abstract. Hepatocellular carcinoma (HCC) is a common 
malignancy with a poor prognosis, particularly in patients with 
advanced‑stage disease, elderly individuals and/or in those with 
poor liver function. Immune checkpoint inhibitor‑containing 
therapies, such as atezolizumab, an anti‑programmed 
death ligand‑1 monoclonal antibody, plus bevacizumab, an 
anti‑vascular endothelial growth factor monoclonal antibody, 
may be effective and safe therapeutic options for elderly patients 
with advanced‑stage HCC. The present study reports the case 
of a male patient his 80s who consumed alcohol with unresect‑
able advanced‑stage HCC who received combination therapy 
comprising atezolizumab plus bevacizumab for 6 months. The 
patient achieved a complete response despite the discontinua‑
tion of treatment due to nephrotoxicity. It is critical for patients 
with HCC and a Child‑Pugh A grade to continue therapy for 
HCC, even if they are older. The development of more effective 
therapies is required for patients with advanced‑stage HCC with 
a worse liver function than those with a Child‑Pugh A grade. 
The case described in the present study demonstrates the need 
for obtaining further evidence regarding the efficacy and safety 
of the combination therapy including atezolizumab plus beva‑
cizumab for elderly patients with advanced‑stage HCC.

Introduction

The treatment algorithm of the Asian Pacific Association for the 
Study of the Liver (APASL) recommends systemic therapy or 
best supportive care (BSC) for patients classified as Child‑Pugh 

A/B or C with hepatocellular carcinoma (HCC) and extrahe‑
patic metastasis, respectively (1). The European Association 
for the Study of the Liver (EASL) recommends systemic 
therapy or BSC for patients with cirrhosis with advanced‑ or 
terminal‑stage HCC (2). The American Association for the 
Study of Liver Diseases (AASLD) recommends the use of 
systemic therapy over no therapy for patients with Child‑Pugh 
A liver cirrhosis or for well‑selected patients with Child‑Pugh 
B liver cirrhosis plus advanced‑stage HCC with macrovascular 
invasion and/or metastatic disease (3).

Although the multi‑kinase inhibitors, sorafenib and 
lenvatinib, are approved first‑line systemic treatments 
for unresectable HCC, treatment with atezolizumab [an 
anti‑programmed death ligand‑1 (PD‑L1) monoclonal antibody] 
plus bevacizumab (an anti‑vascular endothelial growth factor 
monoclonal antibody) (4) or tremelimumab (an anti‑cytotoxic 
T‑lymphocyte‑associated antigen‑4 monoclonal antibody) 
plus durvalumab (an anti‑PD‑L‑1 monoclonal antibody) (5) is 
currently used as a first‑line systemic therapy for patients with 
HCC classified as Child‑Pugh A in Japan. In general, patients 
with unresectable HCC have a poor prognosis (6).

The long‑term prognosis of elderly patients with HCC 
following hepatic resection is determined by the presence of 
liver cirrhosis and vascular invasion (7). Increased mortality 
following hepatectomy has been shown to be significantly 
associated with an older age  (8). An older age and cardiac 
comorbidity have been shown to be significantly associated 
with radiofrequency ablation‑related mortality  (8). Another 
study demonstrated that the efficacy and safety of sorafenib did 
not differ significantly between younger and elderly patients 
with HCC (9). At present, researchers have not yet determined 
whether immune checkpoint inhibitor (ICI)‑containing thera‑
pies, such as atezolizumab plus bevacizumab, are effective and 
safe for use in elderly patients with advanced‑stage HCC (10,11). 
Treatment with ICIs can increase the risk of multi‑organ auto‑
immune inflammatory responses, which are the most common 
type of complication associated with this type of treatment (12).

The present study reports the case of an elderly patient with 
unresectable advanced‑stage HCC who received atezolizumab 
plus bevacizumab and achieved a complete response (CR) 
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based on the modified Response Evaluation Criteria in Solid 
Tumors (mRECIST) (13,14).

Case report

A male patient in his 80s who consumed alcohol experienced 
body weight loss (‑10 kg over a period of 6 months) in addition 
to appetite loss 2 months prior. He was regularly examined by 
a local doctor for hypertension or diabetes mellitus and was 
being treated with 10 mg empagliflozin, 5 mg linagliptin, 50 mg 
vildagliptin and 0.75 mg repaglinide daily, or 50 mg losartan 
potassium daily. The patient was subsequently introduced to 
Nihon University Itabashi Hospital (Tokyo, Japan) due to multiple 
liver tumors and suspected lung tumors in the right apex area.

Of note, 10 and 5 years prior, the patient had undergone 
cataract surgery and had spinal canal stenosis, respectively. In 
addition, 2 years prior to his admittance to the local hospital, 
he had received a transfusion for colonic diverticular bleeding. 
The patient did not have any tattoos or any history of drug 
abuse, and he consumed one cup of alcohol daily.

At the time of the first visit, the body length and body 
weight of the patient were 172 cm and 65 kg, respectively. His 
blood pressure, pulse rate, O2 saturation and body temperature 
were 169/67 mmHg, 62/min, 97% and 36.4˚C, respectively. He 
was conscious, his conjunctiva were not icteric or anemic, and 
liver tumors were palpable in the right hypochondriac region. 
No edema was observed on the feet. The Eastern Cooperative 
Oncology Group (ECOG) performance status score was 1 (PS‑1).

The laboratory data from the first visit are presented in 
Table I and indicated mild abnormalities in liver function. The 
Child‑Pugh score and grade were 5 and A, respectively. The 
albumin‑bilirubin (ALBI) score was Grade 2a. Tests for both 
hepatitis B surface antigen and anti‑hepatitis C virus antibodies 
yielded negative results. Although a history of hepatitis B virus 
(HBV) infection was suggested, serum HBV DNA was not 

detected. The α‑fetoprotein (AFP) and lectin‑reactive protein 
(AFP‑L3) levels were elevated. Diabetes mellitus was well 
controlled.

A pre‑treatment abdominal computed tomography (CT) scan 
demonstrated that 110 mm and other HCC nodules were present 
in segment 4 (S4), S5 and S8 of the liver, respectively. The P4 
portal vein was disrupted, and swelling of the lymph nodes was 
observed in the paraaortic lesion and other sites (Fig. 1A‑C).

The patient was diagnosed with HCC stage IVA (15) and 
alcohol‑associated liver cirrhosis with diabetes mellitus and 
hypertension. After screening for autoimmune diseases and/or 
the presence of high‑risk esophageal varices, 1,200 mg atezoli‑
zumab (Tecentriq; Chugai Pharmaceutical Co., Ltd.) was 
administered intravenously, followed by 900 mg bevacizumab 
(Avastin; Chugai Pharmaceutical Co., Ltd.) every 3‑4 weeks.

When unacceptable grade 2 or 3 adverse events devel‑
oped, the combination therapy was suspended. Based on the 
mRECIST criteria (13,14), tumor assessment was performed 
by a contrast‑enhanced CT scan every 1‑2 months.

At 5 months following the commencement of the combi‑
nation therapy, when six cycles of combination therapy were 
completed, the tumor marker levels of the patient returned 
to within normal limits: AFP, 1.8 ng/ml; AFP‑L3, <0.5%; 
and protein induced by vitamin K absence or antagonist II 
(PIVKA‑II), 17 mAU/ml (Fig. 2). A contrast‑enhanced CT 
scan demonstrated the disappearance of any intratumoral 
arterial enhancement in any of the target lesions, indicating 
that the treatment response was complete (Fig. 1D‑F). After 
6 months of combination treatment with atezolizumab plus 
bevacizumab, the combination treatment was terminated 
due to the accidental occurrence of interstitial nephritis. The 
patient received steroid therapy and recovered.

When eight cycles of combination therapy were completed 
after 6 months of commencement, the patient terminated the 
combination therapy of atezolizumab plus bevacizumab due 

Table I. Laboratory data at the first visit of the patient to the hospital.

Items	 Values	 Items	 Values

White blood cell counts	 5,400/µl	 Blood urea nitrogen	 4.2 mg/dl
Hemoglobin	 12.0 g/dl	 Creatinine	 1.12 mg/dl
Platelet counts	 235,000/µl	 eGFR	 48.7 ml/min/1.73 m2

PT	 93%	 Glucose	 102 mg/dl
INR	 1.04	 Hemoglobin A1c	 6.4%
AST	 85 IU/l	 HBsAg	 Negative
ALT	 18 IU/l	 anti‑HBs	 Positive
ALP	 103 IU/l	 anti‑HBc	 Positive
γ‑GTP	 690 IU/l	 anti‑HCV	 Negative
Total bilirubin	 0.42 mg/dl	 ANA	 <40
Total protein	 6.8 g/dl	 AFP	 22,771 ng/ml
Albumin	 3.7 g/dl	 AFP‑L3	 66.0%
Total cholesterol	 143 mg/dl	 PIVKA‑II	 27 mAU/ml

PT, prothrombin time; INR, international normalized ratio; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline 
phosphatase; γ‑GTP, γ‑glutamyl transpeptidase; eGFR, estimated glomerular filtration rate; HBsAg, hepatitis B surface antigen; anti‑HBc, 
anti‑hepatitis B core antibody; anti‑HCV, anti‑hepatitis C virus antibody; ANA, anti‑nuclear antibody; AFP, α‑fetoprotein; AFP‑L3, lectin‑reac‑
tive profile of AFP; PIVKA‑II, protein induced by vitamin K absence or antagonist II.
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Figure 1. Changes in abdominal CT scan images obtained during combination therapy with atezolizumab plus bevacizumab. (A‑C) Prior to therapy, a CT scan 
demonstrated multiple hepatocellular carcinomas in the liver and swelling of the lymph nodes in the paraaortic lesion and other sites. (D‑F) After 5 months of 
combination therapy, a CT scan demonstrated the disappearance of any intratumoral arterial enhancement in any of the target lesions. (G‑I) At 4 months after 
the combination treatment was suspended, a CT scan did not demonstrate any recurrences. CT, computed tomography.

Figure 2. Clinical course and changes in tumor markers in hepatocellular carcinoma in the case described herein. At 5 months after the commencement of 
combination therapy comprising atezolizumab and bevacizumab, the tumor marker levels of the patient returned to within normal limits. AFP, α‑fetoprotein; 
AFP‑L3, lectin‑reactive profile of AFP; PIVKA‑II, protein induced by vitamin K absence or antagonist II. The black arrows indicate the time points of single 
combination therapy with atezolizumab and bevacizumab.
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to his leg edema and renal dysfunction. His serum creati‑
nine, albumin levels and estimated glomerular filtration rates 
(eGFR) were 1.86 mg/dl, 2.9 g/dl and 28 ml/min/1.73 m2, 
respectively. Urinary protein, urinary β2 microglobulin and 
urinary N‑acetyl‑beta‑glucosaminidase levels increased 
[594 mg/dl (normal, <5 mg/dl), 886.4 µg/dl (normal, 5‑200 µg/dl) 
and 14.8 U/l (normal, <5 U/l), respectively]. The patient was 
diagnosed with interstitial nephritis. In patients with chronic 
kidney diseases, the eGFR in those with grade 2 or 3 renal 
dysfunction is 30‑59 ml/min/1.73 m2, or 15‑30 ml/min/1.73 m2, 
respectively. The patient began to take 20 mg prednisolone 
(generic drug; oral route) daily, and his renal function gradually 
improved.

At  4  months after the combination treatment was 
suspended, no recurrences were observed (Fig. 1G‑I). The 
patient's tumor marker levels remained within normal 
limits: AFP, 1.1  ng/ml; AFP‑L3, <0.5%; and PIVKA‑II, 
11 mAU/ml. His serum creatinine, albumin levels and eGFR 
were 1.60 mg/dl, 2.9 g/dl and 32.9 ml/min/1.73 m2, respec‑
tively. His urinary protein level was 90 mg/dl. His leg edema 
disappeared although he still took 5 mg prednisolone daily. 
The authors plan to follow‑up the patient carefully.

Discussion

The present study reports the case of a male patient in his 80s 
who consumed alcohol, with unresectable advanced‑stage 
HCC who received atezolizumab plus bevacizumab for 
6 months and achieved a CR. His performance status and 
Child‑Pugh were ECOG PS‑1 and grade A, respectively. The 
case described herein suggests that it is critical for patients 
with HCC and Child‑Pugh A to continue therapy for HCC, 
even if they are older.

It has been demonstrated that in patients with unresectable 
HCC (median age, 64 years; range, 56‑71 years), atezolizumab 
combined with bevacizumab results in improved overall 
and progression‑free survival outcomes than sorafenib (4). 
Hosoda  et  al  (16) reported successful multidisciplinary 
treatment with a CR to atezolizumab plus bevacizumab in a 
90‑year‑old patient with HCC recurrence. Hatanaka et al (10) 
also reported that treatment with atezolizumab plus bevaci‑
zumab had an efficacy comparable to that of treatment with 
lenvatinib in HCC patients aged ≥80 years, and a CR was 
observed in 7.6% (7/92) of the patients.

ICI monotherapy or the immune‑based combinations 
are associated with an improved survival, irrespective 
of the ECOG PS‑0 or PS‑1 status (17). HCC is one of the 
male‑dominant cancers (18‑20). Santoni et al (21) reported 
the sex difference in the efficacy of ICIs among cancer 
patients. However, further studies on this point are required 
among patients with HCC.

For the majority of patients with advanced‑stage HCC, 
systemic therapy or BSC can be selected  (1‑3). A recent 
meta‑analysis demonstrated that ICI therapy in the Child‑Pugh 
B grade group was safe and was associated with a significant 
number of radiological responses, although survival outcomes 
were superior in the Child‑Pugh A grade group (22). The devel‑
opment of more effective therapies is required for patients with 
advanced‑stage HCC with a worse liver function than those 
with Child‑Pugh A grade (23,24).

In case described in the present study, nephrotoxicity was 
observed during combination therapy with atezolizumab plus 
bevacizumab, although a renal biopsy was not performed. 
Nephrotoxicity, which can cause proteinuria, is one of 
the complications of both chemotherapy and immuno‑
therapy (25‑27).

Combination therapy comprising atezolizumab plus 
bevacizumab has been reported to be safe and widely effec‑
tive (4,28,29). This combination may also play critical roles 
as systemic adjuvant treatment in HCC (30,31). Trans‑arterial 
chemoembolization plus ICI may play a role in the treatment 
of patients with HCC (32).

In conclusion, as demonstrated in the present study, 
combination therapy comprising atezolizumab plus bevaci‑
zumab is effective for elderly patients with unresectable HCC. 
Careful attention should be paid to adverse events, including 
immune‑related adverse events during and following combina‑
tion treatment in elderly patients.
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