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Abstract
Three patients aged 79, 75, and 81 years with unresectable hepatocellular carcinoma (HCC) and undergoing maintenance 
hemodialysis were treated with a combination of atezolizumab and bevacizumab. The patients, respectively, received their 
22nd, 2nd, and 4th treatment cycles, and one achieved long-term stable disease. No serious adverse events, including 
immune-related adverse events, were observed in any patient. Remarkable progress has been made in chemotherapy for 
cancer; however, the efficacy and safety of chemotherapy in patients undergoing hemodialysis have not been adequately 
elucidated. This report provides novel insights into the feasibility and outcomes of atezolizumab and bevacizumab combi-
nation therapy in patients with HCC undergoing hemodialysis, highlighting its potential as a viable treatment option with 
manageable side effects.
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Abbreviations
HCC	� Hepatocellular carcinoma
CKD	� Chronic kidney disease
CT	� Computed tomography
RECIST	� Response Evaluation Criteria in Solid Tumors
SD	� Stable disease
PD	� Progressive disease
IrAE	� Immune-related adverse events
ESRD	� End‐stage renal disease
BCLC	� Barcelona Clinic Liver Cancer
PIVKA-II	� Protein induced by vitamin K absence or 

antagonist-II

Introduction

Among patients on maintenance hemodialysis, malignant 
neoplasms are the third leading cause of death, with liver 
cancer being the second most prevalent cancer [1]. Remark-
able progress has been made in chemotherapy for cancer; 
however, the efficacy and safety of chemotherapy in patients 
undergoing hemodialysis have not been adequately eluci-
dated. In 2020, combination therapy with atezolizumab, a 
humanized monoclonal anti-programmed death ligand-1 
antibody, and bevacizumab became available for the treat-
ment of unresectable hepatocellular carcinoma (HCC) [2]. 
However, the safety of this regimen in patients undergoing 
hemodialysis has not been sufficiently elucidated. Herein, 
we report three cases of patients with unresectable HCC 
undergoing hemodialysis who received combination therapy 
with atezolizumab and bevacizumab.

Case report

Case 1

A 79-year-old man with chronic kidney disease (CKD) 
underwent segment 5 hepatectomy for HCC 4 years before 
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he visited our department for treatment. One year before 
he was referred to our department, he had started hemo-
dialysis because of CKD progression. Routine abdominal 
computed tomography (CT) scans revealed multiple HCC 
recurrences (Fig. 1a), which eventually led to the referral 
to our department for treatment. Blood tests performed 
during his first visit revealed elevated protein levels 
(199 mAU/mL) induced by vitamin K absence or antag-
onist-II (PIVKA-II). Albumin level (3.6 g/dL) and pro-
thrombin time (85%) were normal. He had a small amount 
of ascites, no hepatic encephalopathy, and a Child-Pugh 
score of 6 (Child-Pugh grade A). After further examina-
tion, the patient was diagnosed with Barcelona Clinic 
Liver Cancer (BCLC) Stage B HCC (Table 1). Atezoli-
zumab (1200 mg) and bevacizumab (15 mg/kg) combina-
tion therapy (AB therapy) was initiated as one course over 
3 weeks. Grade 1 hypothyroidism and grade 1 skin disor-
der were observed during the second and fourth cycles, 
respectively. However, AB therapy was continued, and he 
received his 22nd cycle of AB therapy until tumor pro-
gression; no other immune-related adverse events (irAEs) 
and hemodialysis-related issues, especially concerning 
blood pressure, were observed until his death. The best 
response according to the Response Evaluation Criteria in 
Solid Tumors (RECIST) was stable disease (SD) (Fig. 1b), 
progression-free survival (PFS) of 480 days, and overall 
survival (OS) of 631 days (from the initial administration 
of AB therapy to death).

Case 2

The patient was a 75-year-old woman with a medical history 
of acute myocardial infarction and end-stage renal disease 
(ESRD) who had been receiving hemodialysis because of 
diabetic nephropathy. She has undergone a left hepatectomy 
for a large HCC mass in segment 4 two years before she vis-
ited our department. Routine abdominal CT revealed that the 
patient had experienced multiple HCC recurrences (Fig. 2a). 
She was then referred to our department for further diagnosis 
and management. Blood tests performed during her first visit 
revealed a normal albumin level (3.7 g/dL) and prothrom-
bin time (120%). Serum alpha-fetoprotein (AFP) (2351 ng/
mL) and PIVKA-II (2189 mAU/mL) levels were elevated. 
She had a small amount of ascites, no hepatic encephalopa-
thy, and a Child–Pugh score of 6 (Child–Pugh Grade A). 
After further examination, the patient was diagnosed with 
BCLC stage C HCC (Table 1) and AB therapy (atezoli-
zumab 1200 mg plus bevacizumab 15 mg/kg) therapy was 
initiated. The patient experienced grade 1 general malaise 
and grade 1 arthralgia during the first cycle. Following the 
second treatment cycle, the patient was hospitalized because 
of a pathological fracture of the left subtrochanteric femur. 
The CT scan performed at that time revealed growth of the 
HCC (Fig. 2b), bone metastasis to the spine and the left 
rib (Fig. 2c, d), and a small nodule in the right lung, which 
was considered lung metastasis. Based on the above find-
ings, the patient was diagnosed with progressive disease 
(PD), and AB therapy was discontinued. The best response 

Fig. 1   Computed tomography (CT) images of before and after ate-
zolizumab plus bevacizumab combination therapy (AB therapy) 
in Case 1. (a) Contrast-enhanced CT shows multiple hepatocellular 
carcinoma (HCC, arrowheads) in the remnant liver. (b) Four months 

after first administration of AB therapy, no alteration in the size of the 
tumor was noted (arrows), leading to a classification as Stable Dis-
ease (SD)
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according to RECIST was PD with a PFS of 32 days and OS 
of 68 days (from the initial administration of AB therapy 
to the last survival confirmation date). During AB therapy, 
she didn’t experience any hemodialysis-related issues dur-
ing AB therapy.

Case 3

The patient was an 81-year-old man with a medical history 
of hypothyroidism, for which he was undergoing hormone 
replacement therapy, and ESRD. He was undergoing hemo-
dialysis because of diabetic nephropathy and had received 
transcatheter arterial embolization (TAE) of segment 4/8 
because of HCC 10 years before he visited our department. 
Routine abdominal ultrasonography revealed multiple 
recurrences of HCC (Fig. 3a). The patient underwent addi-
tional examinations. Blood tests revealed normal albumin 
level (3.8 g/dL) and prothrombin time (110%). PIVKA-II 
level was elevated (292 mAU/mL). He had no ascites nor 
hepatic encephalopathy, and his Child–Pugh score was 5 
(Child–Pugh grade A). CT during hepatic arteriography 
showed HCC of the simple nodular type with extranodular 
growth in the anterior segment of the liver. Small tumors 
were diffusely detected in the anterior and posterior seg-
ments of the liver. The patient was diagnosed as having 

BCLC stage B HCC (Table 1). Because the lesions were 
diffusely present in the liver, systemic chemotherapy was 
considered desirable to maintain liver function, and there-
fore, AB therapy (atezolizumab 1200 mg plus bevacizumab 
15 mg/kg) was initiated. After the fourth cycle, increased 
levels of tumor markers and enlargement of the primary 
tumor were observed; therefore, the patient was diagnosed 
with PD (Fig. 3b). The treatment regimen was switched 
to tremelimumab plus durvalumab combination therapy 
and continued for 2 months. No adverse events, especially 
IrAEs and hemodialysis-related blood pressure issues, 
occurred during the treatment. The best response accord-
ing to RECIST was PD, with a PFS of 84 days and OS of 
159 days (from the initial administration of AB therapy to 
the last survival confirmation date).

Discussion

To our knowledge, this is the first report in the English litera-
ture describing the use of AB therapy in patients with unre-
sectable HCC undergoing hemodialysis. No severe adverse 
events were observed, and none of our patients tolerated the 
combination chemotherapy.

Fig. 2   Computed tomography 
(CT) images of before and after 
atezolizumab plus bevacizumab 
combination therapy (AB 
therapy) in Case 2. (a) Contrast-
enhanced CT shows multiple 
hepatocellular carcinoma (HCC, 
arrowheads) in remnant liver. 
(b, c, d) Plane CT shows the 
growth of the HCC (b, arrow-
heads) and bone metastasis to 
the spine (c, arrow) and the left 
rib (d, arrow) after 2 months 
from initiation of AB therapy



519Clinical Journal of Gastroenterology (2024) 17:515–522	

HCC is the seventh most common cancer in the world [3]. 
There are several treatments for HCC, including local ther-
apy, transarterial chemoembolization (TACE), and chemo-
therapy, and treatment is determined based on the condition 
of the tumor and patient. Among patients on maintenance 
hemodialysis, malignant neoplasms rank as the third lead-
ing cause of death, with liver cancer being the second most 
prevalent cancer [1]. However, there is limited evidence 
for the treatment of these patients, and it can be difficult to 
decide on a treatment strategy based on the patient’s condi-
tion. Thus, there is no clear treatment policy for patients 
with HCC undergoing hemodialysis.

Bevacizumab (molecular mass: 149 kDa) is a recom-
binant humanized monoclonal antibody against vascular 
endothelial growth factors. The main elimination pathway 
of bevacizumab is proteolytic catabolism throughout the 
body rather than hepatic metabolism or renal excretion [4]. 
Thus, bevacizumab is not dialyzable [5, 6], and its pharma-
cokinetic parameters in patients on hemodialysis are similar 
to those reported in patients with normal renal function [6]. 
Although no reports on bevacizumab therapy for HCC have 
been published, there are several reports on chemotherapy, 
including bevacizumab, for other cancers. According to a 
PubMed search conducted in November 2023, 13 patients 
with unresectable/recurrent colorectal cancer or renal cell 
carcinoma and undergoing hemodialysis received chemo-
therapy, including bevacizumab. Except for one patient, 
no serious bevacizumab-related side effects were observed 
(Table 2) [7–16]. The patient who experienced serious 
adverse events was a 50-year-old woman with recurrent 
renal cell carcinoma. After receiving cytokine-based ther-
apy along with bevacizumab for 7 months, hemorrhagic 

gastritis due to angiodysplasia and intracerebral hemorrhage 
developed [14]. The other 12 patients and three patients 
described herein did not have grade 3–4 toxicities due to 
bevacizumab (e.g., hypertension or hemorrhage). However, 
as ESRD patients are generally at higher risk of cerebrovas-
cular events, cardiovascular events and organ damage due to 
thrombosis, the risks associated with bevacizumab admin-
istration should be fully assessed and carefully explained to 
patients. This is particularly important because the safety 
of bevacizumab use in patients undergoing hemodialysis is 
not currently clear. Additionally, patients should be followed 
more carefully than non-ESRD patients for adverse vascular 
events, such as increased blood pressure during adminis-
tration. Lee et al. have reported that patients who received 
lower doses of bevacizumab (< 15 mg/kg per dose) had non-
inferior PFS and OS compared with those receiving a stand-
ard dose of bevacizumab and the incidence of proteinuria 
of all grades (15.8%) was less common when lower doses 
of bevacizumab were used [17]. For dialysis patients, who 
often experience hypertension or a propensity for bleeding, 
atezolizumab plus low-dose bevacizumab therapy could be 
considered a viable option. 

Similarly, immune checkpoint inhibitors are not elimi-
nated by hemodialysis because of their high molecular 
weight (the molecular mass of atezolizumab is 145 kDa) 
[18]. Antibodies are slowly cleared from circulation, mainly 
through catabolism, and no dose adjustments are required 
[19]. A previous study of patients with lung, renal cell, 
bladder, and head/neck cancer, or melanoma treated with 
pembrolizumab or nivolumab showed that the incidences 
of immune-related adverse events were comparable between 
the ESRD and non-ESRD groups [20].

Fig. 3   Computed tomography (CT) images of before and after ate-
zolizumab plus bevacizumab combination therapy (AB therapy) in 
Case 3. (a) Contrast-enhanced CT shows the low-density area in Seg-
ment 4/8 is post-TAE lesion, and hepatocellular carcinoma (HCC) of 

simple nodular type with extranodular growth is in the right robe of 
the liver (arrowheads). (b) Three months after initiation of AB ther-
apy, the size of HCC is increased (arrows)
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According to data from the PubMed search, four patients 
underwent hemodialysis and received atezolizumab treat-
ment for any cancer, none of whom had serious IrAE 
(Table 3) [21–23]. Although these data were derived from 
non-HCC cases, they suggest that the safety profile of AB 
therapy may be acceptable in clinical practice.

A previous study showed that the disease control rate due 
to AB therapy for unresectable HCC was 74% [24]. Only one 
of our three patients experienced prolonged SD. Although 
not indexed in PubMed, a study by Oda et al., in Japanese, 
indicated that the use of AB therapy in patients with HCC 
undergoing hemodialysis may achieve long-term prognosis 
[25]. However, it is difficult to evaluate the efficacy of this 
therapy in patients undergoing hemodialysis because of the 
limited number of cases. Further studies are required to 
determine efficacy.

In conclusion, our findings demonstrate that the three 
patients with unresectable HCC undergoing hemodialysis 
were successfully treated with AB therapy, with no serious 
adverse events. AB therapy could be considered a treatment 
option for patients undergoing hemodialysis, however, more 
careful adverse event monitoring is needed during the AB 
treatment period due to the lack of sufficient reported cases.
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