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Abstract

Background: The efficacy of bevacizumab combined with erlotinib (B + E) for the treatment of advanced
hepatocellular carcinoma, especially for sorafenib-refractory patients, has been observed and evaluated in several
trials. We conducted this single arm meta-analysis to generally assess the benefit and risk with B + E for advanced
hepatocellular carcinoma.

Methods: The PubMed, Cochrane Library, Embase, ScienceDirect, Web of Science and Scopus databases were
searched for related studies. The main outcomes were objective response rate (ORR), disease control rate (DCR),
overall survival (OS), progression-free survival (PFS) and adverse effects (AEs).

Results: Eight phase II clinical trials including 342 hepatocellular carcinoma patients were analyzed. The pooled ORR
was 12.6% (95% CI: 6.3–19.0%), and the pooled DCR was 54.5% (95% CI: 48.9–66.8%). The 16-week PFS rate
was 50.2% (95% CI: 38.2–62.2%). The 6- and 12-month OS rates were 77.8% (95% CI: 71.3–84.2%) and 44.9%
(95% CI: 36.8–53.0%). The main grade 3–4 AEs were fatigue (11.9%), diarrhea (9.0%), hypertension (6.7%), acne
(5.8%) and hemorrhage (5.3%). The only RCT showed that the B + E regimen had a consistent response and
equable median OS but fewer toxicities (grade 3–4 AEs: 19% vs. 27%) than sorafenib. Subgroup analysis
showed that as a second-line treatment, the B + E regimen had substantial value with a favorable PFS-16w
(P = 0.012), OS-12 m (P = 0.048) and a favorable tendency of ORR (P = 0.089), but obvious toxicities in the
second-line setting could not be neglected.

Conclusion: Bevacizumab combined with erlotinib is effective for treating hepatocellular carcinoma patients,
especially sorafenib-refractory patients. More well-designed and large-scale RCTs are warranted to prove our findings.
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Background
Hepatocellular carcinoma (HCC), classified as the fifth
most frequent malignant neoplasm worldwide, is the
third leading cause of cancer-related death globally [1].
Alarmingly, the incidence rate of HCC is rising both in
Europe and worldwide [2]. Clinically, patients with HCC
are frequently initially diagnosed at the late stages, at

which point the disease has progressed, accompanied by
deteriorated outcomes, advanced disease or distant
metastasis, and are generally not eligible for curative
therapies; they are confined to systemic therapy [3].
Recognized as the most chemo-resistant tumor type,

advanced HCC had no systemic drug recommendation
until 2007. Currently, sorafenib, as a multi-kinase inhibi-
tor that impedes tumor cell proliferation and angiogen-
esis, is the most common-used antineoplastic agent
approved as a first-line systematic treatment for patients
with advanced or metastatic HCC [4]. However, some
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clinical trials have depicted unsatisfactory results of
sorafenib with limited efficacy and obvious toxicities for
certain patients [5]. With HCC being classified as an
intractable tumor abundant in angiogenesis, agents
targeting angiogenesis have been actively studied but
have failed [6, 7]. Although most recently, another
multi-kinase inhibitor –lenvatinib, was newly approved
by FDA for first-line treatment of patients with unresect-
able HCC, which shared the approximately similar
functional way with sorafenib. Thus, lenvatinib might
not work very well on sorafenib-refractory patients. The
harsh problems that patients might bear the intoler-
ance and resistance to sorafenib urgently require
settlement. Although nivolumab is currently approved
for second line for patients intolerant to sorafenib,
the post-challenges and opportunistic risks for
second-lined therapy strategies for patients with ad-
vanced HCC still can’t be ignored.
HCC patients manifest conspicuously elevated levels

of vascular endothelial growth factor (VEGF) expression
and frequently show increased co-expression of
TGF-alpha and EGFR [8], leading to active and massive
cell proliferation because TGF-alpha, epidermal growth
factor receptor (EGFR) and its ligand EGF play import-
ant roles in cell proliferation [9]. Erlotinib, a tyrosine
kinase inhibitor that down-regulates VEGF, was reported
to be efficacious in advanced HCC [10, 11]. Similarly,
bevacizumab, a VEGF inhibitor, manifested impressive
values (PFS ranging from 5.3 months to 9.0 months, OS
ranging from 5.9 to 13.7 months, and disease control
rate [DCR] ranging from 51.1 to 76.9%) in the treatment
of advanced HCC [12, 13]. Because the two agents act
on targets of different but equally important pathways in
hepatocarcinogenesis, the combination of bevacizumab
plus erlotinib (B + E) has been attempted in several clin-
ical trials [14]. Most likely due to an additive effect on
angiogenesis provided by erlotinib, greater benefits were
observed in the treatment of advanced HCC. Preclinical
trials in tumors, including HCC, have demonstrated a
greater efficacy of the combination of B + E than that of
either agent alone [15]. Bevacizumab combined with er-
lotinib presented great potential and advantages in the
treatment of patients with advanced HCC, especially for
those with intolerance to sorafenib. The combination of
B + E could be a promising second-line treatment after
sorafenib for patients with advanced HCC.
Thus, the present study aimed to analyze the efficacy

of B + E for advanced HCC, especially in which treat-
ment with sorafenib fails.

Methods
This meta-analysis was consistent with Preferred Report-
ing Items for Systematic Review and Meta-analysis
(PRISMA) (Additional file 1: Table S1) [16].

Search strategy
We comprehensively retrieved literatures from the
PubMed, Cochrane Library, Embase, ScienceDirect, Web
of Science and SCOPUS databases from January 1, 2009
to July 5, 2018. The primary search terms were as
follows: “Hepatocellular Carcinoma, liver cell carcinoma,
liver cancer”, “Bevacizumab, Avastin” and “Erlotinib,
erlotinib HCl, OSI-774, Tarceva”. The integrated
searches used for PubMed were as follows:(((((((“Hepa-
tocellular Carcinoma” [All Fields] OR “liver cell carcin-
oma” [All Fields]) OR “liver cancer” [All Fields]) AND
(“bevacizumab” [MeSH Terms] OR “bevacizumab” [All
Fields])) OR “avastin” [All Fields])) AND (“erlotinib
hydrochloride” [MeSH Terms] OR (“erlotinib” [All
Fields] OR “erlotinib HCl” [All Fields]) OR “Osi 774”
[All Fields])) OR “tarceva” [All Fields]) AND Clinical
Trial [Ptyp]. In addition, the references of the acquired
literature were reviewed to determine whether any other
qualified studies were missed. The search strategy flow
chart is exhibited in Fig. 1.

Selection criteria
The inclusion criteria were as follows: (1) studies on
adult patients with advanced HCC; (2) B + E was the
main treatment; (3) no limits of language, race, region,
sex or pretreatment; (4) the primary outcomes of ORR,
overall survival rate at 6 or 12 months (OS-12 m and
OS-6 m), progression-free survival rate at16 weeks
(PFS-16w), any-grade adverse effects (any-grade AEs),
and grade 3–4 adverse effects (grade 3–4 AEs) were
available directly or indirectly; and (5) prospective
studies.
The exclusion criteria were as follows: (1) letters,

meta-analyses, reviews, and animal trials; (2) bevacizu-
mab or erlotinib in combination with other drugs; (3)
bevacizumab or erlotinib was not the main treatment for
advanced HCC patients; and (4) studies without usable
data.

Data extraction
The relevant data were extracted by two investigators
from eligible studies, and the following variables were
collected: (1) name of first author, publication year,
region, age of patients, number of patients in each study,
gender, distribution of race; (2) liver function (Child--
Pugh classification), the Cancer of the Liver Italian
Program (CLIP) [17, 18] and Eastern Cooperative
Oncology Group (ECOG) performance statuses, back-
ground liver disease, number of patients receiving prior
treatment with sorafenib, line of treatment; (3) objective
response rate (ORR), DCR, OS-12m and OS-6 m,
PFS-16w, any-grade AEs, and grade 3–4 AEs; and (4)
partial response rate (PR), stable disease rate (SD),
progressive disease rate (PD), OS, PFS, median time to
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progression (TTP). All obtained information and original
data were put in standardized collection tables and
checked by a third investigator. Disagreements were
settled by consensus after discussion with a third
investigator.

Quality assessment
The Cochrane risk of bias tool was applied for methodo-
logical quality judgment of the only randomized
controlled study [19]. Nevertheless, the remaining seven
single-arm literature sources did not have textbook-qual-
ity guidelines-i.e., large heterogeneity might exist for
these single-arm literature sources [20].

Statistical analysis
All statistical analyses were performed using Stata statis-
tical software version 14.0, and P < 0.05 was considered
statistically significant. The total clinical setting rates of
the primary outcome, number of patients in each study
and corresponding standard errors calculated by Stata
were then used to assess the efficacy of the combination
of B + E. The final pooled effect sizes were modified by
abandoning studies with large variability based on

sensitive analysis results. Heterogeneity between stud-
ies was evaluated by the Cochran Q chi-square test
and I2 statistics, and P < 0.10 indicated apparent hetero-
geneity. Heterogeneity was classified as low (I2 < 50%) or
high (I2 > 50%). Considering the absence of corresponding
single-arm trials that might exist subjectively, random-ef-
fects models were applied for all pooled effect sizes. Sub-
group analyses were performed according to the ECOG,
prior systematic therapy, region, line of treatment, and
liver functions but only for ORR, OS-12 m and grade
3–4 AEs because of limits to accessible data. The
significance of the overall results was judged by the
Z-test, with P < 0.05 indicating statistical significance.
Egger’s test was used to evaluate latent publication
bias among the primary outcomes.

Results
Study identification and characteristics
From the databases mentioned previously, 262 studies
were obtained, and one study was obtained from another
source; the entire process is exhibited in Fig. 1. Initially,
117 duplicated articles were removed, and the remaining
146 studies were excluded according to the exclusion

Fig. 1 Flow chart of the included studies
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criteria. Finally, the remaining 8 articles including 342
hepatocellular carcinoma patients were eligible for the
present meta-analysis, comprising seven single-arm trials
[21–27] and one randomized controlled trial [28].
Additionally, the primary characteristics of the eligible
studies are presented in Table 1. The patients of these
studies came from the United States, Egypt, China,
Hong Kong and Taiwan and comprised mainly four
races: Caucasian, African American, Asian and Hispanic
(Additional file 2: Table S2). All participants were con-
fined to Child-Pugh classes A or B and ECOG perform-
ance status of 0–1 or 0–2, and most were at Barcelona
Clinic Liver Cancer (BCLC) stage C. A few patients had
background liver disease, which might have decreased
the effectiveness of B + E treatment. Most of the
included trials adopted the treatment strategies that
patients received 10mg/kg bevacizumab every 14 days
and 150 mg of erlotinib administered orally daily. Fur-
thermore, the main outcomes are depicted in Table 2.

Quality assessment
Using the Cochrane risk of bias tool, the only random-
ized controlled study generated random sequences,
provided complete outcome data and was free of other
bias but did not present allocation concealment and
blinding methods. However, we included single-arm
studies from top journals, ensuring their high quality
and integrity.

Tumor response
Both ORR and DCR were analyzed, whereas CR was not
analyzed due to the paucity of data available. The ORR
data were available for analysis from 8 trials including 342
patients. The pooled ORR was 12.6% (95% CI: 6.3–19.0%)
as determined by the random-effects model (heterogeneity
analysis: I2 = 70.0%, P = 0.005) (Additional file 3: Table S3).
The results of sensitivity analysis suggested that arbitrarily
omitting any one study didn’t obviously decrease the ORR
heterogeneity (Additional file 4: Fig. S1).
DCR, ranging from 50 to 80%, was available for analysis

in 5 trials with 221 participants [21–25]. The pooled DCR
was 60.3% (95% CI: 47.3–73.3%) as determined by the
random-effects model (heterogeneity analysis: I2 = 76.4%,
P = 0.002). After omitting one study with large heterogen-
eity based on the results of sensitivity analysis, the pooled
ORR was54.5% (95% CI: 48.9–66.8%) with extremely low
heterogeneity (I2 = 0, P = 0.668) (Additional file 5: Table S4,
Additional file 6: Fig. S2).

PFS
Five studies reported the PFS at 16 weeks (PFS-16w),
and one study [20] described the PFS at 27 weeks
(PFS-27w) (28%). The pooled PFS was 46.9% (95% CI:
35.1–58.8%) with high heterogeneity (I2 = 72.9%, P =

0.002). The pooled PFS-16w was 50.2% (95% CI: 38.2–
62.2%) with high heterogeneity (I2 = 70.6%, P = 0.0009)
(Additional file 7: Table S5). Sensitivity analysis demon-
strated that the PFS rate of this meta-analysis was consid-
ered stable, and arbitrarily omitting any one study didn’t
decrease the heterogeneity (Additional file 8: Fig. S3).

OS
The overall survival rates at 6 months (OS-6 m) and 12
months (OS-12 m) were analyzed respectively.
The OS-6 m rates, ranging from 38.1 to 83.6%, were

available for analysis in 208 patients from 6 trials
[20–22, 24–26]. The overall OS-6 m rate was 74.0%
(95% CI: 64.8–83.2%) with high heterogeneity (I2 =
56.8%, P = 0.041). After omitting one study with
apparent heterogeneity and sensitivity after sensitivity
analysis [27], the modified overall OS-6 m rate was
77.8% (95% CI: 71.3–84.2%) with low heterogeneity
(I2 = 19.5%, P = 0.290) (Additional file 9: Table S6,
Additional file 10: Figure S4A).
Analyzed from the data of 298 patients in 7 trials [20–

22, 24–27], the OS-12m rate ranged from 12.4 to 57.1%.
The pooled OS-12m rate was 43.7% (95% CI: 32.9–
54.6%) with high heterogeneity (I2 = 72.6%, P = 0.001).
After omitting two studies with substantial heterogen-
eity and sensitivity after sensitive analysis [27, 28], the
pooled OS-12 m rate was 44.9% (95% CI: 36.8–53.0%)
with a lower heterogeneity (I2 = 37.9%, P = 0.169)
(Additional file 11: Table S7, Additional file 10: Figure S4B).

Toxicity
The common toxicities accompanying any-grade AEs in
treatment with the B + E regimen were diarrhea (54.4%),
acne (51.1%), fatigue (46.5%), hemorrhage (36.8%), and
anorexia (34.2%). Grade 3–4 toxicities, including fatigue
(11.9%), diarrhea (9.0%), hypertension (6.7%), acne (5.8%)
and hemorrhage (5.3%). Additional file 12: Table S8
demonstrates the relatively common toxicities in detail.
Relatively common toxicities of any grade and grade
3–4 in each study were presented in Additional file 13:
Table S9 and Additional file 14: Table S10.

Subgroup analysis
To explore the treatment effect of the B + E regimen
across various subgroups, subgroup analysis was per-
formed using the following classification variables:
ECOG performance status (0–1, 0–2), pre-schedule
(prior systematic therapy, no systematic therapy), line of
treatment (first line, second line) region (United States,
non-United States), and liver function (Child-Pugh
classes A and B, Child-Pugh class A). Because of the
limits of unavailable data, only the objective response
rate (ORR) and overall survival at 12 months (OS-12 m)
were involved in subgroup analysis. The final results are
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on displayed in Table 3. The stratification of ECOG and
pre-schedule did not show obvious differences in ORR
and OS-12 m, while significant differences were found in
grade 3–4 AEs (P < 0.05). The United States populations
had a higher ORR than the non-United States popula-
tions (16.1% vs. 7.1%, P = 0.014), while no significant dif-
ferences in OS-12 m and grade 3–4 AEs were noted. A
significant difference was noted between the Child-Pugh
class A/B and Child-Pugh class A groups in OS-12 m
and grade 3–4 AEs, whereas no obvious difference was
found in the ORR. Regarding heterogeneity, the
pre-schedule, region and liver function were most likely
the main sources of heterogeneity.
A comparison of the primary outcomes between the

first and second lines of treatment is shown in Table 4.
At the second-line settings, the PFS-16w was obviously
higher than that in first-line treatment (54.5% vs. 35.3%;
P = 0.012). The difference in OS-12m was also signifi-
cant (P = 0.048), with higher rates being observed with
second-line treatment than with first-line treatment
(44.3% vs. 40.8%). However, no significant differences
were detected in DCR, ORR or OS-6 m. But there was a
trend favoring second-line treatment in ORR (0.145 vs.
0.103). Additionally, second-line treatment revealed
higher grade 3–4 AEs (67.0% vs. 0.512%; P = 0.005),
which could not be neglected.

Publication bias diagnosis
No obvious publication bias existed as determined by
analysis with Egger’s test (P = 0.240) based on the
analysis of grade 3–4 AEs (Fig. 2).

Discussion
This was the first far-reaching, single-arm meta-analysis
to evaluate the efficacy of B + E for patients with ad-
vanced or metastatic hepatocellular carcinoma (HCC).
Despite the inconspicuous ORR, a clear clinical benefit,
favorable median OS and OS-12 m, and mild toxicity in
advanced HCC were achieved with B + E treatment. The
combination of B + E showed moderate activity and tol-
erable adverse events in the treatment for advanced
HCC. Remarkably, the only randomized, open-label
multi-institution study favored the B + E combined regi-
men, showing a better toxicity profile and response rate
for advanced HCC patients than that achieved with the
sorafenib-alone regimen, while the OS data were ap-
proximately paralleled [28]. With moderate efficacy, B +
E could be a promising second-line treatment regimen
for HCC patients with advanced disease or metastases
when sorafenib fails. This treatment regimen is mean-
ingful and bears substantial value in clinical practice,
especially in patients refractory to sorafenib. Sorafenib,
the only drug approved for the systematic treatment of
patients with advanced or metastatic HCC, was reported

to show moderate, limited efficacy in some cases, with
patients who were refractory to sorafenib not being
uncommon. The B + E regimen could exert a favorable
impact on these patients.
This study demonstrated that the PFS-16w and OS-12

m rates for advanced patients treated with the B + E
regimen were 50.2% (95% CI: 38.2–62.2%) and 44.9%
(95% CI: 36.8–53.0%), respectively, indicating an elevated
survival effect. In addition, the clinical benefits mani-
fested by the overall DCR of 54.5% (95% CI: 48.9–66.8%)
and ORR of 12.6% (95% CI: 6.3–19.0%) indicated advan-
tages over conventional chemotherapy that were re-
ported with low response rates and lacked a beneficial
impact on the treatment of patients with advanced HCC
[28]. The toxicities were tolerable and manageable,
whereas cytotoxic chemotherapy universally induced
significant toxicity. Additionally, inadequate evidence
existed for chemotherapy as a second-line treatment for
patients with advanced HCC [29]. Regorafenib, a
second-line systematic drug approved in 2017 for
advanced HCC patients who progressed on or after so-
rafenib, showed approximately similar benefit rates and
activities to the B + E regimen [30]. Nevertheless, pa-
tients administered regorafenib manifested universal ad-
verse events, with grade 3–4 treatment-related AEs
occurring most frequently. Additionally, seven deaths
occurred that were largely considered to be due to
treatment-related AEs. Regarding safety, the B + E
regimen may have an obvious advantage. Newly reported
trials demonstrated that approximately only 30% of
patients who progressed on sorafenib were eligible for
treatment with regorafenib, whereas patients with hypo-
albuminemia at sorafenib initiation were scarcely eligible
[31]. In addition, another important usage limitation was
that regorafenib, with a similar mechanism to that of
sorafenib, could not function in patients who were not
tolerant to sorafenib [2]. Possessing substantial potential,
the combination of B + E might be helpful for patients
who are ineligible for regorafenib in future studies.
Additionally, other systematic drugs, such as everolimus,
brivanib, and ramucirumab, that were evaluated at the
second-line treatment setting showed no clear survival
benefits [4].
Furthermore, the only randomized controlled trial

included in our study displayed a similar median OS
(8.6 months) and generally consistent ORR (15 and 9%)
with the B + E regimen for patients with advanced HCC
compared with sorafenib, but the B + E regimen was
associated with fewer AEs than sorafenib (19% vs. 27%)
based on competing risk analysis [27]. Thus, the founda-
tion is set for the B + E regimen to be used as a
second-line treatment after sorafenib.
Although three clinical trials evaluated the efficacy of

bevacizumab plus erlotinib for advanced HCC patients
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as a first-line treatment [21, 22, 28], the primary
outcomes of first-line treatment were generally inferior
to those of second-line treatment, as shown in Table 4.
Compared with first-line treatment, the second-line
treatment obtained higher PFS-16w (54.5% vs. 35.3%;
P = 0.012) and significantly OS-12 m (44.3% vs. 40.8%;
P = 0.048), and the outcomes were closely related to
survival benefits. Additionally, a trend of elevated
ORR was noted in the second-line settings. However,
the obviously higher grade 3–4 AEs in the
second-line settings could not be neglected in the
usage of the B + E regimens for second-line treatment.
Most likely, the prior usage of other drugs could ag-
gravate the adverse events. In general, the second-line
treatment demonstrated advantages over the first-line
treatment to some extent. Conclusively, considering
its moderate benefit response, advantages over
first-line treatment and the current clinical status of
sorafenib, we tend to use the B + E regimen as a
second-line treatment for patients with advanced
HCC.
Obviously, six of the trials presented only mild efficacy

with some activities of response, and two trials in the
United States populations yielded better results with a
longer median OS and more favorable ORR. Subgroup
analysis suggested that receiving prior systematic therapy

and second-line treatments probably exerted a favorable
influence to some extent. Additionally, the demographics
and geographical location of the study population might
be responsible for the differences to some extent. As
shown in Table 3, the United States population had
higher ORRs than the non-United States population
(16.1% vs. 7.1%, respectively; P = 0.014). This result may
have been due to the fact that HCC in the Asian popula-
tion generally tended to be accompanied by high chronic
hepatitis B virus infection, in contrast to HCC western
patients who were more likely to be associated with
hepatitis C virus infection and alcoholism [24].
Furthermore, patients with an ECOG 1–2 (P = 0.016)
who received prior systematic therapy (P = 0.001) and
had a liver function of Child-Pugh class B excess of 10%
(P < 0.001) showed elevated 3–4 AEs rates, which were
likely partially responsible for the high grade 3–4 AEs
observed in the second-line trials.
Several included studies elaborated that the outcomes

were closely associated with clinical predictors and some
biomarkers [20–22]. It was universally reported that
patients with a liver function of Child-Pugh class B had
shorter median OS and PFS rates than those with
Child-Pugh class B given the same sorafenib treatment
[2, 32]. Other clinical predictors were hepatitis B
infection, history of alcohol intake, declined baseline

Fig. 2 Results of the Egger’s test for grade 3–4 AEs
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hemoglobin levels, elevated baseline α-fetoprotein levels,
increased baseline alkaline phosphatase levels, tumor
volume outnumbering 50%, ill tumor morphology, exist-
ence of lymphatic metastasis, ECOG-PG ≥ 1, and CLIP
score > 3 accompanied by an inferior prognosis in HCC
[23, 32]. Even gender and age might be slightly relevant,
as male gender and younger age had an inferior response
to the B + E treatment regimen [22, 23]. Considering the
absence of standard strategies for HCC as second-line
treatment [2], these observations place substantial im-
portance on the stratification of HCC patients in clinical
trials based on clinical predictor biomarker studies to
select potential patients most appropriate for the B + E
treatment regimen who will receive the best benefit [23].
Furthermore, further examination of specific genes and
examination on HCC patients who are more effective
with B + E regimen treatment should be done in
advanced studies and researches.
Nevertheless, high heterogeneity existed in these in-

cluded studies. The random-effects model was applied
when heterogeneity existed within a group to minimize
the bias. Substantial efforts were made to explore the
possible sources for heterogeneity, revealing that differ-
ent regions and lines of treatment, various prior admin-
istrations and different liver functions could be the main
sources of high heterogeneity. In addition, eligible trials
with a mixed inclusion of Child-Pugh classes A and B
patients could, to some extent, confound the results in
that Child-Pugh class B patients have a shorter OS than
Child-Pugh class A patients [32]. Similarly, the inclusion
of BCLC stage A patients in some trials might impact
the final efficacy of treatment with the B + E regimen
and cause confusion. However, the inclusion of BCLC
stage A patients in some trials did not obviously affect
he OS of the B + E and S arm [27].
Several other limitations existed in this meta-analysis.

First, the present study, including only one multi-institu-
tion, randomized controlled trial, was slightly limited be-
cause the included trials were almost all single-arm
phase II clinical trials. Therefore, control arms were
lacking, and the highest possible quality could not be en-
sured. However, the single-arm phase II trial design
similarly shows significance in the treatment of advanced
HCC because the response to standard therapeutic op-
tions remains limited, and this could provide research
foundations for further studies in this area. Second, two
single-arm trials did not observe any objective response
to the B + E regimen for advanced HCC patients who
were refractory to sorafenib [33]. However, one study
was very small in size, an obvious optional bias that
reminded us to regard the results with caution [27], and
the other study with no observed objective response pre-
sented some survival benefits [21]. Finally, some in-
cluded studies lacked adequate data. For example, OS-6

m and OS-12m was not available in Kaseb 2016 [24]
and 3/8 studies did not provide finally pooled rates of
grade 3–4 AEs.

Conclusions
Our study suggested that the B + E combined regimen
appears to be safe and effective for treating advanced
HCC, especially as a second-line treatment after sorafe-
nib. The main adverse events included fatigue, diarrhea,
hypertension, acne and hemorrhage. Patients with an
ECOG 1–2 who received prior systematic therapy and
had a liver function of Child-Pugh class B excess of 10%
showed obviously higher grade 3–4 AEs than its
counterparts. In second-line settings, the B + E regimen
demonstrated a favorable PFS-16w and OS-12 m as well
as a favorable tendency in ORR (0.145 vs. 0.103), but
obvious toxicities could not be neglected. More
high-quality RCTs with large samples are urgently
needed to further confirm our results.
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