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Simple Summary: Although atezolizumab plus bevacizumab combination therapy was approved in
September 2020 as the first immune-combined therapy for hepatocellular carcinoma, the efficacy and
safety of this therapy are unclear in real-world practice. This study investigated the early antitumor
effects of atezolizumab plus bevacizumab using imaging and tumor markers, and early safety using
the frequency of adverse events and the change in hepatic reserve function, especially for patients
with a history of previous systemic treatment. The decreased level of serum α-fetoprotein may reflect
the early tumor response in atezolizumab plus bevacizumab, and this therapy is safe in all patients,
including those in which it was used as a second-line or later treatment.

Abstract: The aim of this study was to investigate the early tumor response and safety of atezolizumab
plus bevacizumab for patients with unresectable hepatocellular carcinoma in real-world practice.
Forty patients with Child-Pugh class A liver function and eastern cooperative oncology group
performance status 0 or 1 were enrolled. The objective response rate (ORR) at six weeks after the
start of treatment, changes in α-fetoprotein (AFP) and des-γ-carboxyprothrombin, incidence of
adverse events (AEs), and changes in albumin-bilirubin (ALBI) score and serum ammonia level,
were evaluated. Among 40 patients, 24 had histories of prior molecular targeted agents (MTAs). The
ORR was 22.5% based on mRECIST. Multivariate analysis showed that an AFP ratio <1.0 at three
weeks (odds ratio 39.2, 95% confidence interval CI 2.37–649.0, p = 0.0103) was the only significant
factor for predicting early response. There was no significant difference in the frequency of AEs
between patients receiving first-line treatments and others. Fatigue, proteinuria, and ascites were
more frequent in patients who experienced prior treatment. No decrease in ALBI score or increase in
serum ammonia level was observed. Our study demonstrated that AFP may be useful in assessing
early response and that this treatment is safe, including in patients with prior MTA treatments.
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1. Introduction

Hepatocellular carcinoma (HCC) is one of the leading causes of cancer-related death
worldwide [1]. HCC occurs commonly in patients with chronic hepatitis or liver cirrhosis
secondary to either hepatitis B virus (HBV), hepatitis C virus (HCV), excessive alcohol
intake, non-alcoholic steatohepatitis, or diabetes [2].

The Atezolizumab plus bevacizumab (Atezo + Bev) combination therapy was ap-
proved in 2020 as the first immune-combined therapy for HCC. Atezolizumab is a hu-
manized monoclonal antibody programmed to cell death ligand 1 (PD-L1) that blocks the
binding of PD-L1 to PD-1 and restores anti-cancer immunity [3]. Bevacizumab targets
the vascular endothelial growth factor for angiogenesis and tumor growth [4,5]. In the
IMbrave150 trial, Atezo + Bev treatment resulted in maintaining the quality of life of pa-
tients and had better survival benefits than sorafenib [6]. As a result, Atezo + Bev is highly
anticipated as a useful systemic therapy for HCC, and is also positioned as a first-line
treatment [7,8].

Currently, six systemic therapies have been approved for the treatment of unresectable
HCC: Atezo + Bev, lenvatinib, and sorafenib as first-line treatments; and regorafenib,
cabozantinib, and ramucirumab as second-line treatments. Multidrug sequential therapy
is available, and it is necessary to switch drugs appropriately. Therefore, it is extremely
important to assess the antitumor effect at an early stage of treatment. Although Atezo +
Bev is often administered to patients with a history of other systemic therapies in clinical
practice, the efficacy and safety for patients receiving Atezo + Bev as a second-line treatment
or later are unknown. In the present study, we examined the factors that predicted early
tumor response to Atezo + Bev, and investigated the efficacy and safety for patients initiated
as first-line, second-line or later treatment.

2. Materials and Methods
2.1. Patients

The subjects of this retrospective cohort study were 40 patients with unresectable HCC,
Child-Pugh class A liver function, and Eastern Cooperative Oncology Group performance
status (ECOG PS) 0 or 1. They were treated with Atezo + Bev at our hospital from September
2020 to March 2021, and the therapeutic effect was evaluated by imaging at least once
during the observation period. We examined their records and collected their clinical data
obtained during treatment. Patients positive for anti-HCV antibodies were considered
to have HCC due to HCV, while those positive for HBV surface antigens were judged to
have HCC due to HBV. Signs of portal hypertension were defined as having any findings
of splenomegaly, portosystemic collaterals, or gastroesophageal varices with endoscopic
examination.

2.2. Treatment Regimens

Patients received 1200 mg of atezolizumab plus 15 mg of bevacizumab, per kilogram
of body weight, intravenously every 3 weeks. Interruptions to treatment and dose mod-
ification were permitted for adverse drug reactions and the patient’s general condition.
Patients continued the therapy until death or if one of the following criteria was met for
the cessation of therapy: progressive disease following treatments, adverse events that
required termination of treatment, deterioration of ECOG PS to 4, worsening liver function,
or withdrawal of consent.
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2.3. Assessment of Response to Therapy

Imaging evaluation was performed according to the Response Evaluation Criteria in
the Solid Tumors (RECIST) guidelines [9] and modified RECIST (mRECIST) guidelines [10]
with computed tomography and magnetic resonance imaging 6 weeks after the start of
treatment. Serum α-fetoprotein (AFP) and des-γ-carboxyprothrombin (DCP) levels were
measured 3 and 6 weeks after the start of treatment.

The AFP ratio was calculated using the following equations: AFP ratio at 3 weeks =
(AFP value at 3 weeks)/(AFP value before treatment), and AFP ratio at 6 weeks = (AFP
value at 6 weeks)/(AFP value before treatment). The DCP ratio was similarly calculated.
When the tumor markers remained in the normal range before treatment, at 3 weeks, and
6 weeks, the ratio was calculated as 1.

2.4. Safety Assessment

Treatment safety was examined using adverse events (AEs) and changes in albumin-
bilirubin (ALBI) score and serum ammonia level. Adverse drug reactions were defined
according to the Common Terminology Criteria for Adverse Events (CTCAE) version
5.0. The ALBI scores were determined from laboratory test results for albumin and total
bilirubin, where available, using the equation ALBI score = (log10 bilirubin [µmol/L] ×
0.66) + (albumin [g/L] × −0.085) [11]. Modified ALBI (mALBI) grades were assigned
according to the ALBI scores, wherein an ALBI score ≤ −2.60 was grade 1, −2.60 < an
ALBI score ≤ −2.27 was grade 2a, −2.27 < an ALBI score ≤ −1.39 was grade 2b, and an
ALBI score > −1.39 was grade 3 [12].

2.5. Statistical Analysis

The statistical analyses included the chi-square test or Fisher’s exact test, Mann–
Whitney U-test, Wilcoxon rank-sum test, logistic regression analysis, Bonferroni’s multiple
comparison test. Continuous variables were expressed as means or medians, while cate-
gorical variables were expressed as absolute and relative frequencies.

A p-value < 0.05 denoted a statistically significant difference. All statistical analyses
were carried out using Predictive Analytics Software R version 3.3.2 [13].

3. Results
3.1. Patient Background Characteristics

The clinical characteristics of 40 patients enrolled in the present study at the initiation
of Atezo + Bev are shown in Table 1. This group consisted of 16 patients (40%) treated with
Atezo + Bev as first-line treatment and 24 patients (60%) with a history of other systemic
therapy. There were 30 men and 10 women with a median age of 69 years. Twenty-one
(52.5%) had a Child-Pugh score of 5, and 19 (47.5%) had a Child-Pugh score of 6 for hepatic
reserve function. On the other hand, there were 23 patients (57.5%) with modified albumin-
bilirubin (mALBI) grades 1 or 2a, and 17 patients (42.5%) with an mALBI grade 2b. The
median observation period was 120 days. Compared with the second-line or later group,
the first-line group displayed better ALBI scores (median was −2.65 in the first-line group
and –2.24 in the second-line or later group, p = 0.048) and less extrahepatic metastasis
(18.8% in the first-line group and 54.2% in the second-line or later group, p = 0.047).
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Table 1. Clinical background at initiation of atezolizumab plus bevacizumab combination therapy.

Characteristic All Patients
(n = 40)

1st Line Patients
(n = 16)

2nd Line or Later
Patients
(n = 24)

p-Value *

Age (yr), range 69 (47–90) 69 (55–90) 70 (47–87) 0.383

Sex (males/females), n 30/10 11/5 19/5 0.482

Etiology (Viral/NBNC), n 26/14 11/5 15/9 0.746

Child-Pugh score (5/6), n 21/19 11/5 10/14 0.117

Modified ALBI grade (1–2a/2b), n 23/17 12/4 11/13 0.104

ALBI score −2.40 (–3.07–1.47) –2.65 (–3.07–1.47) –2.24 (–2.94–1.83) 0.048

Serum ammonia level (µg/dL), range 29 (10–149) 29 (13–79) 29 (10–149) 0.793

Size of main tumor (intrahepatic)
(mm), range 40 (0–130) 40 (0–130) 38 (0–130) 0.934

Relative tumor size (<50%/≥50%), n 36/4 16/0 20/4 0.278

MVI (absent/present), n 28/12 11/5 17/7 1.0

EHM (absent/present), n 24/16 13/3 11/13 0.047

BCLC stage (B/C), n 18/22 9/7 9/15 0.335

Serum AFP level (ng /mL), range 79.0 (1.8–35,780) 174.1 (2.3–35,780) 79.0 (1.8–34,200) 0.730

Serum DCP level (mAU/mL), range 347 (15–108,710) 292 (19–35,040) 446 (15–108,710) 0.945

Observation period (day), range 120 (42–174) 100 (42–184) 136 (46–188) 0.204

* Fisher or chi-squared test, Mann–Whitney U-test. NBNC, non-B non-C viral hepatitis; ALBI, albumin–bilirubin; MVI, macrovascular
invasion; EHM, extrahepatic metastasis; BCLC, Barcelona clinic liver cancer; AFP, alpha-fetoprotein; DCP, des-γ-carboxy prothrombin.

Table 2 summarizes the contents of pretreatment in 24 patients who initiated Atezo +
Bev as second-line or later treatment. This group included 16 patients treated as second-
line, 2 patients treated as third-line, 4 patients treated as fourth-line and 2 patients treated
as fifth-line.

Table 2. Pretreatment of patients with a history of systemic therapy.

Line Treatment n

2nd line

Len 14

Sor 1

Investigational products 1

3rd line
Len→Sor 1

Len→Ram 1

4th line
Len→Sor→Reg 2

Sor→Reg→Len 2

5th line
Len→Sor→Reg→Ram 1

Sor→Reg→Len→Ram 1

Len, lenvatinib; Sor, sorafenib; Ram, ramucirumab; and Reg, regorafenib.

3.2. Tumor Responses

Based on the mRECIST guideline, the proportion of patients with a complete response
(CR), partial response (PR), stable disease (SD), and progressive disease (PD) at the first
evaluation, performed 6 weeks after the start of treatment, was 0.0%, 22.5%, 47.5%, and
27.5%, respectively. The objective response rate (ORR = CR + PR) was 22.5%. In contrast,
based on the RECIST guideline, the proportion of patients with CR, PR, SD, and PD
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was 0.0%, 7.5%, 65.0%, and 27.5%, respectively, and the ORR was 7.5%. There was no
statistically significant difference in ORR between the first-line group and the second-line
or later group (p = 0.12 and p = 1.0, respectively) (Table 3)

Table 3. Tumor responses at first evaluation based on mRECIST and RECIST 1.1 guideline.

mRECIST RECIST 1.1

% (n)
All

Patients
1st Line
Patients

2nd Line
or Later
Patients

Difference
% (n)

All
Patients

1st Line
Patients

2nd Line
or LaterPa-

tients
Difference

(n = 40) (n = 16) (n = 24) (p-Value *) (n = 40) (n = 16) (n = 24) (p-Value *)

Confirmed
ORR 22.5 (9) 37.5 (6) 12.5 (3) 0.12 Confirmed

ORR 7.5 (3) 6.2 (1) 8.3 (2) 1

CR 0 (0) 0 (0) 0 (0) CR 0 (0) 0 (0) 0 (0)

PR 22.5 (9) 37.5 (6) 12.5 (3) PR 7.5 (3) 6.2 (1) 8.3 (2)

SD 50.0 (20) 43.8 (7) 54.2 (13) SD 67.5 (27) 81.3 (13) 58.4 (14)

PD 25.0 (10) 12.5 (2) 33.3 (8) PD 25.0 (10) 12.5 (2) 33.3 (8)

N.E 2.5 (1) 6.2 (1) 0 (0) N.E 0 (0) 0 (0) 0 (0)

DCR 72.5 (29) 81.3 (13) 66.7 (16) 0.477 DCR 75.0 (30) 87.5 (14) 66.7 (16) 0.473

* Fisher or chi-squared test. ORR, objective response rate; CR, complete response; PR, partial response; SD, stable disease; PD, progressive
disease; N.E, not be evaluated; DCR, disease control rate.

3.3. Changes in Tumor Markers

Figure 1 shows the changes in the AFP and DCP ratios at 3 weeks and 6 weeks after
the initiation of treatment. The AFP ratio at 3 and 6 weeks decreased significantly in nine
patients who were judged to be PR by mRECIST guidelines, and increased significantly
in 10 patients who were judged to be PD. On the other hand, the DCP ratio at 6 weeks
increased significantly in patients with SD and PD.

Cancers 2021, 13, x FOR PEER REVIEW 5 of 13 
 

 

and PD was 0.0%, 7.5%, 65.0%, and 27.5%, respectively, and the ORR was 7.5%. There was 
no statistically significant difference in ORR between the first-line group and the second-
line or later group (p = 0.12 and p = 1.0, respectively) (Table 3) 

Table 3. Tumor responses at first evaluation based on mRECIST and RECIST 1.1 guideline. 

mRECIST RECIST 1.1 

% (n) 
All  

Patients 
1st Line 
Patients 

2nd Line 
or Later 
Patients 

Difference 
% (n) 

All  
Patients 

1st Line 
Patients 

2nd Line 
or Later  
Patients 

Difference 

(n = 40) (n = 16) (n = 24) (p-Value *) (n = 40) (n = 16) (n = 24) (p-Value *) 
Confirmed 

ORR 22.5 (9) 37.5 (6) 12.5 (3) 0.12 Confirmed 
ORR 7.5 (3) 6.2 (1) 8.3 (2) 1 

CR 0 (0) 0 (0) 0 (0)  CR 0 (0) 0 (0) 0 (0)  

PR 22.5 (9) 37.5 (6) 12.5 (3)  PR 7.5 (3) 6.2 (1) 8.3 (2)  

SD 50.0 (20) 43.8 (7) 54.2 (13)  SD 67.5 (27) 81.3 (13) 58.4 (14)  

PD 25.0 (10) 12.5 (2) 33.3 (8)  PD 25.0 (10) 12.5 (2) 33.3 (8)  

N.E 2.5 (1) 6.2 (1) 0 (0)  N.E 0 (0) 0 (0) 0 (0)  

DCR 72.5 (29) 81.3 (13) 66.7 (16) 0.477 DCR 75.0 (30) 87.5 (14) 66.7 (16) 0.473 
* Fisher or chi-squared test. ORR, objective response rate; CR, complete response; PR, partial response; SD, stable disease; 
PD, progressive disease; N.E, not be evaluated; DCR, disease control rate. 

3.3. Changes in Tumor Markers 
Figure 1 shows the changes in the AFP and DCP ratios at 3 weeks and 6 weeks after 

the initiation of treatment. The AFP ratio at 3 and 6 weeks decreased significantly in nine 
patients who were judged to be PR by mRECIST guidelines, and increased significantly 
in 10 patients who were judged to be PD. On the other hand, the DCP ratio at 6 weeks 
increased significantly in patients with SD and PD. 

 
Figure 1. Changes in AFP and DCP ratios for each response based on mRECIST. In 9 patients with partial response, the 
AFP ratio at 3 and 6 weeks decreased with a statistically significant difference, and increased with a statistically significant 
difference in 10 patients with progressive disease. On the other hand, the DCP ratio increased with a statistically significant 
difference at 6 weeks in patients with stable disease or progressive disease. 

  

Figure 1. Changes in AFP and DCP ratios for each response based on mRECIST. In 9 patients with partial response, the
AFP ratio at 3 and 6 weeks decreased with a statistically significant difference, and increased with a statistically significant
difference in 10 patients with progressive disease. On the other hand, the DCP ratio increased with a statistically significant
difference at 6 weeks in patients with stable disease or progressive disease.
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3.4. Correlation between Assessment by Tumor Markers and mRECIST

We examined the factors that predicted the response at first evaluation using the
background factors at the initiation of treatment and the AFP and DCP ratios at 3 weeks.
Univariate analysis showed a relationship between the response at first evaluation and
Child-Pugh score, serum DCP level at the start of treatment and AFP ratio at 3 weeks.
Multivariate analysis showed that an AFP ratio < 1.0 at 3 weeks (odds ratio, 21.3; 95%
confidence interval, 2.01–225.0; p = 0.011) was the only significant and independent pre-
dictor of the early antitumor response (Table 4). Twelve patients had an AFP ratio of less
than 1 at 3 weeks, and six of them were judged to be PR (ORR = 50%). On the other hand,
27 patients had an AFP ratio of 1 or higher at 3 weeks, and four of them were judged to be
PR (ORR = 11.1%).

Table 4. Univariate and multivariate analyses of predictive factors for response at first evaluation in atezolizumab plus
bevacizumab combination therapy.

Variable
Univariate Multivariate

p-Value * OR 95% CI p-Value **

Age (yr) (<70 vs. ≥70) 1.0

Sex (male vs. female) 1.0

Etiology (Viral vs. NBNC) 0.694

ECOG performance status (0 vs. 1) 1.0

Child-Pugh score (5 vs. 6) 0.021

Modified ALBI grade (1 or 2a vs. 2b) 0.256

Relative tumor volume (<50% vs. ≥50%) 0.570

MVI (absent vs present) 0.697

EHM (absent vs present) 0.272

Serum AFP level (<400 vs. ≥400) 0.690

Serum DCP level (<340 vs. ≥340) 0.060

History of systemic therapy (without vs. with) 0.120

AFP ratio at 3weeks (<1.0 vs. ≥1.0) 0.014 21.3 2.01–225.0 0.011

DCP ratio at 3weeks (<1.0 vs. ≥1.0) 0.705

* Fisher or chi-squared test, ** Binomial logistic regression analysis. OR, odds ratio; CI, confidence interval; ECOG, eastern cooperative
oncology group; NBNC, non-B non-C viral hepatitis; ALBI, albumin-bilirubin; MVI, macrovascular invasion; EHM, extrahepatic metastasis;
BCLC, Barcelona clinic liver cancer; AFP, alpha-fetoprotein; DCP, des-γ-carboxy prothrombin.

3.5. Adverse Events

AEs that occurred during treatment are summarized in Table 5. The most common
adverse events were hypertension (24 cases [60.0%]), followed by fatigue (23 cases [57.5%]),
decreased appetite (23 cases [57.5%]) and pruritus (20 cases [50.0%]). Regarding the adverse
events of CTCAE Grade 3 or higher, hypertension was observed in four cases (10.0%), and
proteinuria, increased aspartate aminotransferase (AST) or alanine aminotransferase (ALT),
and gastrointestinal bleeding were seen in three cases (7.5%). There was no statistically
significant difference in the incidence of any adverse events between the groups treated as
first-line or, second-line or later treatment. Among the eight patients with liver dysfunction,
three required corticosteroid treatments. Furthermore, two patients were treated with
mycophenolate mofetil. In 24 patients previously treated with other MTAs, the frequency
of major adverse events was compared between prior MTA therapy and Atezo + Bev
(Figure 2). AEs found in ≥50% symptoms such as a decreased appetite, hypertension,
fatigue, proteinuria, and thyroid dysfunction with prior MTA treatment, whereas decreased
appetite, hypertension, and fatigue were seen with Atezo+Bev. Although the incidence
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of many AEs with Atezo+Bev was lower than with previous MTA treatment, AST or ALT
elevations of CTCAE grade 3 or 4 was more frequent with Atezo + Bev. Furthermore,
fatigue, proteinuria, and ascites were more frequent in the patients who had experienced
these events with prior MTA treatment (Table 6).

Table 5. Adverse events associated with treatment.

Event%
(n)

All Patients
(n = 40)

1st Line Patients
(n = 16)

2nd Line or Later
Patients
(n = 24) Difference

(p-Value *)
Any

Grade
Grade
3 or 4

Time
(Days)

Any
Grade

Grade
3 or 4

Any
Grade

Grade
3 or 4

Hypertension 60.0 (24) 10.0 (4) 24 (2–73) 68.8 (11) 12.5 (2) 54.2 (13) 8.3 (2) 0.512

Fatigue 57.5 (23) 2.5 (1) 22 (6–155) 68.8 (11) 0 50.0 (12) 4.2 (1) 0.332

Decreased appetite 57.5 (23) 2.5 (1) 21 (3–155) 56.3 (9) 1 (6.3) 58.3 (14) 0 1.0

Pruritus 50.0 (20) 0 21 (6–85) 56.3 (9) 0 45.8 (11) 0 0.748

Proteinuria 37.5 (15) 7.5 (3) 23 (6–101) 25.0 (4) 6.3 (1) 45.8 (11) 8.3 (2) 0.74

Pyrexia 35.0 (14) 2.5 (1) 11 (4–77) 43.8 (7) 0 29.2 (7) 4.2 (1) 0.5

Edema 25.0 (10) 2.5 (1) 24 (16–133) 18.8 (3) 0 29.2 (7) 4.2 (1) 0.711

Increased AST or ALT 20.0 (8) 7.5 (3) 16 (2–41) 25.0 (4) 6.3 (1) 16.7 (4) 8.3 (2) 0.69

Ascites 15.0 (6) 0 15 (6–69) 6.3 (1) 0 20.8 (5) 0 0.373

Rash 15.0 (6) 0 29 (7–71) 12.5 (2) 0 16.7 (4) 0 1.0

Diarrhea 12.5 (5) 0 21 (15–171) 12.5 (2) 0 12.5 (3) 0 1.0

Thyroid dysfunction 10.0 (4) 0 44 (37–174) 12.5 (2) 0 8.3 (2) 0 1.0

Gastrointestinal bleeding 7.5 (3) 7.5 (3) 6.3 (1) 6.3 (1) 8.3 (2) 8.3 (2) 1.0

Portal vein thrombus 2.5 (1) 0 0 0 4.2 (1) 0 1.0

Stroke 2.5 (1) 0 0 0 4.2 (1) 0 1.0

* Fisher or chi-squared test. AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Decreased appetite 57.5 (23) 2.5 (1) 21 (3–155) 56.3 (9) 1 (6.3) 58.3 (14) 0 1.0 
Pruritus 50.0 (20) 0 21 (6–85) 56.3 (9) 0 45.8 (11) 0 0.748 

Proteinuria 37.5 (15) 7.5 (3) 23 (6–101) 25.0 (4) 6.3 (1) 45.8 (11) 8.3 (2) 0.74 
Pyrexia 35.0 (14) 2.5 (1) 11 (4–77) 43.8 (7) 0 29.2 (7) 4.2 (1) 0.5 
Edema 25.0 (10) 2.5 (1) 24 (16–133) 18.8 (3) 0 29.2 (7) 4.2 (1) 0.711 

Increased AST or ALT 20.0 (8) 7.5 (3) 16 (2–41) 25.0 (4) 6.3 (1) 16.7 (4) 8.3 (2) 0.69 
Ascites 15.0 (6) 0 15 (6–69) 6.3 (1) 0 20.8 (5) 0 0.373 
Rash 15.0 (6) 0 29 (7–71) 12.5 (2) 0 16.7 (4) 0 1.0 

Diarrhea 12.5 (5) 0 21 (15–171) 12.5 (2) 0 12.5 (3) 0 1.0 
Thyroid dysfunction 10.0 (4) 0 44 (37–174) 12.5 (2) 0 8.3 (2) 0 1.0 

Gastrointestinal 
bleeding 7.5 (3) 7.5 (3)  6.3 (1) 6.3 (1) 8.3 (2) 8.3 (2) 1.0 

Portal vein thrombus 2.5 (1) 0  0 0 4.2 (1) 0 1.0 
Stroke 2.5 (1) 0  0 0 4.2 (1) 0 1.0 

* Fisher or chi-squared test. AST, aspartate aminotransferase; ALT, alanine aminotransferase. 
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Table 6. Relationship of incidence between prior treatment and atezolizumab plus bevacizumab
combination therapy.

Atezo + Bev

Hypertension (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 11 9 55.0

1.0
(−) 2 2 50.0

Atezo + Bev

Fatigue (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 10 3 76.9

0.012
(−) 2 9 18.2

Atezo + Bev

Decreased appetite (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 10 5 66.7

0.403
(−) 4 5 44.4

Atezo + Bev

Pruritus (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 2 2 50.0

1.0
(−) 9 11 45.0

Atezo + Bev

Proteinuria (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 9 3 75.0

0.012
(−) 2 10 16.7

Atezo + Bev

Pyrexia (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 2 0 100

0.076
(−) 5 17 22.7

Atezo + Bev

Edema (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 2 6 25.0

1.0
(−) 5 11 31.2

Atezo + Bev

Increased AST/ALT (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 1 4 20.0

1.0
(−) 3 16 15.8

Atezo + Bev

Ascites (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 4 3 57.1

0.015
(−) 1 16 5.9

Atezo + Bev

Rash (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 0 4 0

1.0
(−) 4 16 20.0

Atezo + Bev

Diarrhea (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 0 8 0

0.526
(−) 3 13 18.8

Atezo + Bev

Thyroid dysfunction (+) (−) Incidence rate (%) p-value *

Prior MTA
(+) 2 10 16.7

0.478
(−) 0 12 0

* Fisher or chi-squared test. Atezo, Atezolizumab; Bev, bevacizumab; MTA, molecular targeted agents.
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3.6. Change in ALBI Score

The median ALBI scores of all patients before treatment and at 3 weeks and 6 weeks
after treatment were −2.40, −2.29 and −2.31, respectively. No statistically significant
difference was observed between any of the time points (Figure 3A). No deterioration in
ALBI score was observed in patients initiated as first-line, or second-line and later treatment
(Figure 3B,C). On the other hand, the ALBI score significantly worsened in the patients
with portal hypertension (Figure 3D,E).
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3.7. Change in Serum Ammonia Level

The serum ammonia levels of all patients before treatment and at 3 weeks and 6 weeks
after treatment were 29, 24, and 20, respectively. No statistically significant difference was
observed between any of the time points (Figure 4A). No increase was observed in the
patients treated as either first-line treatment or, second-line or later treatment, nor in the
patients with or without portal hypertension (Figure 4B–E).
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4. Discussion

In the present study, we examined the early tumor response and safety of Atezo + Bev
for patients with unresectable HCC in real-world practice. We assessed efficacy using the
ORR at first evaluation and changes in tumor markers. Regarding safety, the frequency
of AEs in patients treated with Atezo + Bev as first-line treatment and those treated with
second-line or later treatment, were compared. In addition, we investigated the association
with the incidence of AEs in prior treatment among 24 patients with previous of MTA
treatment. To our knowledge, this is the first report to examine the prediction of the initial
response of Atezo + Bev and the relationship of AEs between Atezo + Bev and prior MTAs.

Now that a multidrug sequential therapy with six regimens is available for HCC, it
is extremely important to assess the early tumor response of the drug. In the IMbrave
150 study, the confirmed ORR was 33.2% based on mRECIST and 27.3% based on RECIST,
respectively [6]. Our study showed that the ORR using mRECIST and RECIST was 22.5%
and 7.5%, respectively. It has been reported that the median time to respond was 2.8 months
in the Atezo + Bev group in a clinical trial [6]. Therefore, further long-term analysis is
required for the antitumor effect by best evaluation. On the other hand, some reports on
the initial experience of Atezo + Bev in real-world practice have already been reported.
According to these reports, the efficacy was similar in patients who were initiated as
first-line treatment and in patients who had a history of prior systemic treatment [14–16].
However, in our study, the ORR decreased slightly in the second-line or later treatment
group, so this finding also needs further investigation. However, it is useful to predict
effective cases at an early stage when considering post-treatment. In our study, decreased
AFP at in patients at 3 weeks of treatment, was extracted as a factor predicting the early
tumor response. Patients with already decreased AFP at 3 weeks had the ORR of 50%
in the first evaluation at week 6, whereas patients with increased AFP had the ORR of
only 11%. With sorafenib treatment, the relationship between prognosis and the change
in AFP has been reported [17–20]. Furthermore, an early change in AFP levels showed a
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close relationship to the antitumor effect of lenvatinib [21]. The results of the present study
suggest that early changes in AFP levels may also reflect the antitumor effects of Atezo +
Bev.

There were no new safety concerns compared to the IMbrave 150 study. In our study,
the most common adverse events were hypertension (60.0%), followed by fatigue (57.5%),
decreased appetite (57.5%) and pruritus (50.0%). Although, the frequency of AST or ALT
elevation was similar, that of pyrexia was relatively high compared to the clinical trial. We
used corticosteroids and, if necessary, mycophenolate mofetil for liver damage based on
the guidelines [22], but no appropriate management methods have yet been established.
Between the first-line group and the second-line or later group, there was no difference
in the frequency of any AEs. We also examined the frequency of AEs with Atezo + Bev
and with prior MTAs in patients with experience of other MTA treatments. The major
side effects of prior MTAs, hypertension, loss of appetite, fatigue, diarrhea, and thyroid
dysfunction, were less frequent in Atezo + Bev. On the other hand, pruritus and pyrexia
were observed more frequently in Atezo + Bev. In addition, the results demonstrated that
fatigue, proteinuria, and ascites were more common in patients who had experienced these
events during previous treatments.

In our study, many patients were able to continue treatment without the deterioration
of hepatic reserve function. No reduction in ALBI score was observed in patients with or
without a history of prior MTAs. It has been reported that hepatic reserve deteriorates
early in conventional MTA treatment [23,24]. However, the ALBI score was worse only
in patients with portal hypertension. Patients with advanced portal hypertension had
decreased hepatic portal vein blood flow and were considered to be in a condition in
which hepatic reserve function is likely to decrease. Since it is extremely important to
continue treatment while maintaining liver function in the treatment of HCC, appropriate
management is essential for these patients. On the other hand, serum ammonia levels did
not worsen with or without a history of systemic treatment and portal hypertension. Ohya
et al. have reported the early deterioration of serum ammonoia levels in patients treated
with lenvatinib [25]. Hyperammonemia is a cause of hepatic encephalopathy, which is a
major impediment to the continuation of treatment; however, none of the patients were
presented with hepatic encephalopathy in this study.

The present study has two limitations. Firstly, this study was retrospective with a
very small sample size. Secondly, the observation period was very short. Thus, a more
definitive conclusion requires a longer observation period and more cases. Nevertheless,
we have shown the usefulness of AFP to predict early tumor response and the association
of AEs in patients with a history of MTA treatments. We believe that this information will
be very useful for the management of Atezo + Bev in real-world practice.

5. Conclusion

The AFP may be useful for estimating the early antitumor effect of Atezo + Bev, and
Atezo + Bev is a safe treatment for patients with or without prior MTA treatments in
real-world practice.

Author Contributions: Y.A.: conceptualization, formal analysis, writing original draft; T.K.: concep-
tualization, review, editing; M.K., Y.S., Y.J., R.M., S.M., S.Y., K.A., K.N., Y.K.: data curation; S.U., K.K.,
H.F., T.N., A.O., E.M., M.Y., W.O., S.T., M.I., K.C.: treated the patients; H.A.: review, editing. All
authors have read and agreed to the published version of the manuscript.

Funding: Michio Imamura received an honoraria from Bristol-Myers Squibb and research funding
from Bristol-Meyers Squibb. Kazuaki Chayama received an honoraria from MSD K.K., Bristol-
Meyers Squibb, Gilead Sciences and AbbVie, and research funding from Dainippon Sumitomo
Pharma, TORAY, Eisai, Otsuka Pharma, Mitsubishi Tanabe Pharma, Daiichi Sankyo and Bristol-
Meyers Squibb.

Institutional Review Board Statement: This study was approved by the Ethics Review Committee
of Hiroshima University (project identification code number E-2300) on 15 December 2020. This



Cancers 2021, 13, 3958 12 of 13

was a retrospective analysis of records stored in a database and official approval was received based
on the Guidelines for Clinical Research issued by the Ministry of Health and Welfare in Japan. All
procedures complied with the declaration of Helsinki.

Informed Consent Statement: Written informed consent for treatment was obtained from all pa-
tients.

Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Forner, A.; Reig, M.; Bruix, J. Hepatocellular carcinoma. Lancet 2018, 391, 1301–1314. [CrossRef]
2. Singal, A.G.; El-Serag, H.B. Hepatocellular carcinoma from epidemiology to prevention: Translating knowledge into practice.

Clin. Gastroenterol. Hepatol. 2015, 13, 2140–2151. [CrossRef] [PubMed]
3. Herbst, R.S.; Soria, J.-C.; Kowanetz, M.; Fine, G.D.; Hamid, O.; Gordon, M.S.; Sosman, J.A.; McDermott, D.F.; Powderly, J.D.;

Gettinger, S.N.; et al. Predictive correlates of response to the anti-PD-L1 antibody MPDL3280A in cancer patients. Nature 2014,
515, 563–567. [CrossRef] [PubMed]

4. Ferrara, N.; Hillan, K.J.; Novotny, W. Bevacizumab (Avastin), a humanized anti-VEGF monoclonal antibody for cancer therapy.
Biochem. Biophys. Res. Commun. 2005, 333, 328–335. [CrossRef]

5. Finn, R.S.; Bentley, G.; Britten, C.D.; Amado, R.; Busuttil, R.W. Targeting vascular endothelial growth factor with the monoclonal
antibody bevacizumab inhibits human hepatocellular carcinoma cells growing in an orthotopic mouse model. Liver Int. 2009, 29,
284–290. [CrossRef]

6. Finn, R.S.; Qin, S.; Ikeda, M.; Galle, P.R.; Ducreux, M.; Kim, T.Y.; Kudo, M.; Breder, V.; Merle, P.; Kaseb, A.O.; et al. Atezolizumab
plus Bevacizumab in Unresectable Hepatocellular Carcinoma. N. Engl. J. Med. 2020, 382, 1894–1905. [CrossRef]

7. European Association for the Study of the Liver. EASL Clinical Practice Guidelines: Management of hepatocellular carcinoma. J.
Hepatol. 2018, 69, 182–236. [CrossRef]

8. Liu, X.; Lu, Y.; Qin, S. Atezolizumab and bevacizumab for hepatocellular carcinoma: Mechanism, pharmacokinetics and future
treatment strategies. Future Oncol. 2021, 17, 2243–2256. [CrossRef]

9. Schwartz, L.H.; Seymour, L.; Litière, S.; Ford, R.; Gwyther, S.; Mandrekar, S.; Shankar, L.; Bogaerts, J.; Chen, A.; Dancey, J.; et al.
RECIST 1.1—Standardisation and disease-specific adaptations: Perspectives from the RECIST Working Group. Eur. J. Cancer
2016, 62, 138–145. [CrossRef]

10. Lencioni, R.; Llovet, J.M. Modified RECIST (mRECIST) assessment for hepatocellular carcinoma. Semin. Liver Dis. 2010, 30, 52–60.
[CrossRef]

11. Johnson, P.J.; Berhane, S.; Kagebayashi, C.; Satomura, S.; Teng, M.; Reeves, H.L.; O’Beirne, J.; Fox, R.; Skowronska, A.; Palmer, D.;
et al. Assessment of liver function in patients with hepatocellular carcinoma: A new evidence-based approach-the ALBI grade. J.
Clin. Oncol. 2015, 33, 550–558. [CrossRef]

12. Hiraoka, A.; Kumada, T.; Tsuji, K.; Takaguchi, K.; Itobayashi, E.; Kariyama, K.; Ochi, H.; Tajiri, K.; Hirooka, M.; Shimada, N.;
et al. Validation of modified ALBI grade for more detailed assessing hepatic function of hepatocellular carcinoma—Multicenter
analysis. Liver Cancer 2019, 8, 121–129. [CrossRef]

13. Kanda, Y. Investigation of the freely available easy-to-use software ‘EZR’ for medical statistics. Bone Marrow Transplant. 2013, 48,
452–458. [CrossRef]

14. Kuzuya, T.; Kawabe, N.; Hashimoto, S.; Miyahara, R.; Nakano, T.; Nakaoka, K.; Tanaka, H.; Miyachi, Y.; Mii, A.; Tanahashi, Y.;
et al. Initial Experience of Atezolizumab Plus Bevacizumab for Advanced Hepatocellular Carcinoma in Clinical Practice. Cancer
Diagn. Progn. 2021, 1, 83–88.

15. Iwamoto, H.; Shimose, S.; Noda, Y.; Shirono, T.; Niizeki, T.; Nakano, M.; Okamura, S.; Kamachi, N.; Suzuki, H.; Sakai, M.; et al.
Initial Experience of Atezolizumab Plus Bevacizumab for Unresectable Hepatocellular Carcinoma in Real-World Clinical Practice.
Cancers 2021, 13, 2786. [CrossRef]

16. Hiraoka, A.; Kumada, T.; Tada, T.; Hirooka, M.; Kariyama, K.; Yani, J.; Atsukawa, M.; Takaguchi, K.; Itobayashi, E.; Fukunishi, S.;
et al. Atezolizumab plus bevacizumab treatment for unresectable hepatocellular carcinoma: Early clinical experience. Cancer Rep.
(Hoboken) 2021, e1464. [CrossRef]

17. Sánchez, A.I.; Roces, L.V.; García, I.Z.; López, E.L.; Hernandez, M.A.; Parejo, M.I.; Díaz, J.P. Value of α-fetoprotein as an early
biomarker for treatment response to sorafenib therapy in advanced hepatocellular carcinoma. Oncol. Lett. 2018, 15, 8863–8870.
[PubMed]

18. Liu, L.; Zhao, Y.; Jia, J.; Chen, H.; Bai, W.; Yang, M.; Yin, Z.; He, C.; Zhang, L.; Guo, W.; et al. The prognostic value of
alpha-fetoprotein response for advanced-stage hepatocellular carcinoma treated with sorafenib combined with transarterial
chemoembolization. Sci. Rep. 2016, 6, 19851. [CrossRef] [PubMed]

19. Kuzuya, T.; Ishigami, M.; Ishizu, Y.; Honda, T.; Hayashi, K.; Katano, Y.; Hirooka, Y.; Ishikawa, T.; Nakano, I.; Goto, H.; et al.
Early clinical response after 2 weeks of sorafenib therapy predicts outcomes and anti-tumor response in patients with advanced
hepatocellular carcinoma. PLoS ONE 2015, 10, e0138776. [CrossRef]

http://doi.org/10.1016/S0140-6736(18)30010-2
http://doi.org/10.1016/j.cgh.2015.08.014
http://www.ncbi.nlm.nih.gov/pubmed/26284591
http://doi.org/10.1038/nature14011
http://www.ncbi.nlm.nih.gov/pubmed/25428504
http://doi.org/10.1016/j.bbrc.2005.05.132
http://doi.org/10.1111/j.1478-3231.2008.01762.x
http://doi.org/10.1056/NEJMoa1915745
http://doi.org/10.1016/j.jhep.2018.03.019
http://doi.org/10.2217/fon-2020-1290
http://doi.org/10.1016/j.ejca.2016.03.082
http://doi.org/10.1055/s-0030-1247132
http://doi.org/10.1200/JCO.2014.57.9151
http://doi.org/10.1159/000488778
http://doi.org/10.1038/bmt.2012.244
http://doi.org/10.3390/cancers13112786
http://doi.org/10.1002/cnr2.1464
http://www.ncbi.nlm.nih.gov/pubmed/29805623
http://doi.org/10.1038/srep19851
http://www.ncbi.nlm.nih.gov/pubmed/26831408
http://doi.org/10.1371/journal.pone.0138776


Cancers 2021, 13, 3958 13 of 13

20. Kawaoka, T.; Aikata, H.; Murakami, E.; Nakahara, T.; Naeshiro, N.; Tanaka, M.; Honda, Y.; Miyaki, D.; Nagaoki, Y.; Takaki, S.;
et al. Evaluation of the mRECIST and α-fetoprotein ratio for stratification of the prognosis of advanced hepatocellular-carcinoma
patients treated with sorafenib. Oncology 2012, 83, 192–200. [CrossRef] [PubMed]

21. Kodama, K.; Kawaoka, T.; Namba, M.; Uchikawa, S.; Ohya, K.; Morio, K.; Nakahara, T.; Murakami, E.; Yamauchi, M.; Hiramatsu,
A.; et al. Correlation between early tumor marker response and imaging response in patients with advanced hepatocellular
carcinoma treated with lenvatinib. Oncology 2019, 97, 75–81. [CrossRef] [PubMed]

22. Brahmer, J.R.; Lacchetti, C.; Schneider, B.J.; Aktins, M.B.; Brassil, K.J.; Caterino, J.M.; Chau, I.; Ernstoff, M.S.; Gardner, J.M.; Ginex,
P.; et al. Management of Immune-Related Adverse Events in Patients Treated With Immune Checkpoint Inhibitor Therapy:
American Society of Clinical Oncology Clinical Practice Guideline. J. Clin. Oncol. 2018, 36, 1714–1768. [CrossRef] [PubMed]

23. Hiraoka, A.; Kumada, T.; Atsukawa, M.; Hirooka, M.; Tsuji, K.; Ishikawa, T.; Takaguchi, K.; Kariyama, K.; Itobayashi, E.; Tajiri, K.;
et al. Early Relative Change in Hepatic Function with Lenvatinib for Unresectable Hepatocellular Carcinoma. Oncology 2019, 97,
334–340. [CrossRef] [PubMed]

24. Uchikawa, S.; Kawaoka, T.; Ando, Y.; Yamaoka, K.; Kosaka, Y.; Suehiro, Y.; Fujii, Y.; Morio, K.; Nakahara, T.; Murakami, E.;
et al. Trends in Hepatic Functional Reserve of Patients with Hepatocellular Carcinoma Treated with Tyrosine Kinase Inhibitors.
Oncology 2020, 98, 727–733. [CrossRef]

25. Ohya, H.; Kawaoka, T.; Namba, M.; Uchikawa, S.; Kodama, K.; Morio, K.; Nakahara, T.; Murakami, E.; Hiramatsu, A.; Tsuge,
M.; et al. Early changes in ammonia levels and liver function in patients with advanced hepatocellular carcinoma treated by
lenvatinib therapy. Sci. Rep. 2019, 9, 12101. [CrossRef]

http://doi.org/10.1159/000341347
http://www.ncbi.nlm.nih.gov/pubmed/22890083
http://doi.org/10.1159/000499715
http://www.ncbi.nlm.nih.gov/pubmed/31242488
http://doi.org/10.1200/JCO.2017.77.6385
http://www.ncbi.nlm.nih.gov/pubmed/29442540
http://doi.org/10.1159/000502095
http://www.ncbi.nlm.nih.gov/pubmed/31466068
http://doi.org/10.1159/000507815
http://doi.org/10.1038/s41598-019-48045-z

	Introduction 
	Materials and Methods 
	Patients 
	Treatment Regimens 
	Assessment of Response to Therapy 
	Safety Assessment 
	Statistical Analysis 

	Results 
	Patient Background Characteristics 
	Tumor Responses 
	Changes in Tumor Markers 
	Correlation between Assessment by Tumor Markers and mRECIST 
	Adverse Events 
	Change in ALBI Score 
	Change in Serum Ammonia Level 

	Discussion 
	Conclusion 
	References

