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Highlights: Impact and implications:
� Atezolizumab plus bevacizumab (A+B) is associated with 6-/
12-month overall survival probabilities of 82%/65% outside
clinical trials.

� Efficacy and tolerability of A+B is consistent with landmark
phase III clinical trials in HCC.

� Up to 39% of patients treated with A+B are alive after 24
months, suggesting durable benefit in a proportion of pa-
tients with HCC.
https://doi.org/10.1016/j.jhepr.2025.101431
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This study provides real-world evidence supporting the long-term
efficacy of atezolizumabplusbevacizumab (A+B) for unresectable
hepatocellular carcinoma, showing survival outcomes similar to
those achieved in clinical trials. These findings are important for
clinicians in supporting A+B as a frontline treatment, particularly
for patients with Child–Pugh class A liver function. They also offer
valuable insights for policymakers and researchers for optimising
treatment strategies for unresectable hepatocellular carcinoma.
However, results should be interpreted with caution because of
potential variability in patient populations.
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Background & Aims: Atezolizumab plus bevacizumab (A+B) is a standard-of-care treatment in unresectable hepatocellular
carcinoma (uHCC). Verification of its effectiveness outside clinical trials is an area of unmet need, especially in estimating long-
term survival outcomes.

Methods: We conducted a systematic review and meta-analysis of the MEDLINE, Embase, and Cochrane libraries to evaluate
therapy outcomes in patients treated with frontline A+B for uHCC outside trials. Pooled estimates of overall survival (OS) and
progression-free survival (PFS) at 6 and 12 months were calculated from individual patient-level data using random-
effects analysis.

Results: Of 2,179 patients selected from 12 cohorts, 80.5% were male, median age was 66 years (IQR 61.6–73.0), 61.6% had
advanced-stage hepatocellular carcinoma (HCC), and 83.6% were Child–Pugh (CP) class A. Pooled 6- and 12-month OS was
82% (95% CI: 76–86%; I2 = 80%) and 65% (95% CI: 60–70%; I2 = 66%). Median OS of patients with CP-A liver function was 20.9
months (95% CI: 15.7–20.9), consistent with IMbrave150 estimates (19.2 months, 95% CI: 17.0–23.7, p = 0.58). Pooled PFS at 6
and 12 months was 57% (95% CI: 53–61%; I2 = 49%) and 35% (95% CI: 31–39%, I2 = 60%). Among patients with longer follow-
up, the OS (n = 1,783) and PFS (n = 959) rates were 52% (95% CI: 46–58; I2 = 90%) and 26% (95% CI: 17–37; I2 = 91%) at 18
months, respectively. At 24 months, OS (n = 1,556) rate was 39% (95% CI: 31–49; I2 = 90%) and PFS (n = 732) rate was 25% (95%
CI: 12–45; I2 = 95%).

Conclusions: The effectiveness of A+B after registration mirrors its efficacy estimates from clinical trial datasets. Long-term
survival at 24 months can be achieved in up to 39% of patients with uHCC treated with A+B in routine clinical practice.

© 2025 The Author(s). Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction
In 2019, results of IMbrave150 ushered in the era of anti-cancer
immunotherapy in unresectable HCC (uHCC) by demonstrating
the superiority of atezolizumab plus bevacizumab (A+B) in
improving overall (OS) and progression-free survival (PFS)
compared with sorafenib in treatment-naïve patients with
uHCC.1,2 Other first-line systemic options now include durva-
lumab plus tremelimumab (D+T), proven superior to sorafenib in
the HIMALAYA trial, or durvalumab monotherapy, with non-
inferior survival compared with sorafenib.3

Although essential for the approval of novel anti-cancer
drugs, randomised controlled trials (RCTs) have been called
into question for their lack of representation of the broader
population of patients with cancer.4
q Given their role as Associate Editor of this journal, AV had no involvement in the peer-revie
responsibility for the editorial process for this article was delegated to the Guest Editor, A
* Corresponding author. Address: Imperial College London Hammersmith Campus, Du C
E-mail address: david.pinato@imperial.ac.uk (D.J. Pinato).
https://doi.org/10.1016/j.jhepr.2025.101431
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This is particularly true for uHCC, where heterogeneity in
stage, aetiology, and post-progression therapy significantly
impacts OS estimates. Real-world evidence (RWE) provides
invaluable insight into the post-registration effectiveness of
novel therapies in patients who are not required to fulfil strin-
gent eligibility criteria for RCT enrolment. RWE studies lend an
invaluable opportunity to study the uptake and utilisation of
therapies in healthcare systems that were not included in
registration RCTs.5 Since its approval, several reports have
documented the use of A+B in patients with uHCC, within and
outside the key RCT inclusion criteria. Key limitations of RWE
studies remain small sample size, heterogeneous documenta-
tion of safety and efficacy outcomes, and high variability in
patient eligibility for treatment.
w of this article and had no access to information regarding its peer-review. Full
ugusto Villanueva.
ane Road, W12 0HS, London, UK. Tel.: +44 020 83833720
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Real-world long-term efficacy of AtezoBev for uHCC
To address the limitations of currently available RWE and
provide a clinically informative portrait of the utilisation of
combination A+B immunotherapy in uHCC, we conducted a
meta-analysis to assess whether the post-registration esti-
mates of safety and efficacy mirror those established in the
context of phase III RCTs.

In addition, with anti-cancer immunotherapy leading to long-
term survivorship in a fraction of patients with uHCC, we
attempted to delineate the proportion and characteristics of
patients who are free from progression and death beyond 18
months from treatment initiation.

Materials and methods

Search strategy and selection criteria

We conducted a systematic review and single-arm individual
patient data (IPD) meta-analysis to compare baseline clinical
characteristics and treatment outcomes in patients treated with
first-line immune-based therapies for uHCC in routine clinical
practice. Although initially planned to focus on the two first-line
immune checkpoint inhibitor (ICI) combinations recommended
based on the Barcelona Clinic Liver Cancer (BCLC) staging
classification 2022 update, namely A+B and D+T, lack of
availability of post-registration data on D+T led us to focus
exclusively on A+B.

Studies were included in the pooled meta-analysis if: (1)
data were collected in a real-world setting; (2) studies consid-
ered ICI combinations with A+B as first-line systemic therapy
for uHCC; (3) studies evaluated two or more of the following
endpoints: OS, PFS, overall response rate (ORR), or disease
control rate (DCR) and incidence of treatment-related adverse
events (trAEs) graded according to the Common Terminology
Criteria for Adverse Events (CTCAE) version 4 or 5 (www.
cancer.gov/). Complete inclusion and exclusion criteria, infor-
mation on the search strategy, and the data extraction are
detailed in the supplementary data.

A review and search of the literature was completed using
the MEDLINE, Cochrane, and Embase libraries including
studies published between January 20, 2019 and September 1,
2023. Conference abstracts were retrieved from major societies
in hepatic oncology, including the American Society of Clinical
Oncology (ASCO), European Society of Medical Oncology
(ESMO), EASL, and AASLD. The meta-analysis protocol was
registered in PROSPERO (CRD42023483657). Each study was
evaluated for quality according to the Newcastle–Ottawa scale
for cohort studies (Table S1). This research was conducted in
accordance with the principles of the Declaration of Helsinki.
Given that no direct access to identifiable patient-level data
was required to conduct this meta-analysis, individual patient
consent was waived. Patient consent and research ethics
approval were sought and obtained by treating physicians as
part of the conduction of each individual study included in this
meta-analysis.

Statistical analysis

We performed this meta-analysis using ‘meta’ and ‘metafor’
packages for RStudio, version 4.2.3 (Integrated Development
Environment for R, Posit Software, PBC, Boston, MA. USA).
IPD were reconstructed from published Kaplan–Meier (KM)
survival curves.6 Pooled estimates of real-world OS and real-
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world PFS at 6, 12, 18, and 24 months were calculated using
random-effects analysis. Secondary outcomes included pooled
ORR, DCR, and trAEs. Detailed information on data analysis is
provided in the supplementary data.

Results
After careful review of the literature, 1,399 reports were iden-
tified for the combination of A+B in the target patient popula-
tion. A flow diagram of the complete literature search is
summarised in Fig. S1. In total, 12 studies were eligible
for analysis.

Studies characteristics

Characteristics of the 12 eligible studies and their 2,179 pa-
tients are summarised in Table 1. All patients received A+B as a
first-line systemic therapy with doses consistent with the
IMbrave150 trial dosing schedule, except for the study by Su
et al.7 Further details are provided in the supplementary data.
The pooled median follow-up estimate in the meta-analysis
cohort was 12.9 months (95% CI: 12.4–13.1).

Overall survival analysis

Using individual patient-level data reconstruction from 11 of 12
eligible studies (n = 2,135 patients),7–18 we analysed pooled OS
rates at 6 and 12 months. One study did not provide the OS KM
curve and was excluded.18 The pooled estimate for the 6-
month OS rate (Fig. 1A) was 82% (95% CI: 76–86; I2 = 80%).
Considering the heterogeneity in reporting of CP scores across
studies, we compared 6-month OS rates in patients who fitted
squarely with CP-A cirrhosis in the original studies (Group 1, n =
385) against a second group (Group 2, n = 1,746), whose
survival outcome was not stratified by CP class in the original
studies. Group 2 included patients with a wider range of liver
dysfunction, including 1,395 CP-A, 136 CP-B, 12 CP-C, 43
patients with a CP score >−7, and 161 patients without any CP
grading. The pooled 6-month OS rate was 83% (95% CI:
78–86; I2 = 0%) for Group 1 and 80% (95% CI: 70–87; I2 = 87%)
for Group 2, with no statistically significant difference reported
across groups (v2 = 0.31, p = 0.57). The pooled 12-month OS of
the entire meta-analysed cohort (Fig. 1B) was 65% (95% CI:
60–70; I2 = 70%). The 12-month OS rate was 67% in Group 1
and 64% in Group 2, with no difference observed across
groups (v2 = 0.14, p = 0.71). Begg’s funnel plot asymmetry test
for 12-month OS demonstrated no publication bias (p =
0.44; Fig. S2A).

Using IPD from the updated analysis of IMbrave150,1 we
assessed for differences in median OS across patients
receiving A+B on trial (n = 336) and those in observational
cohorts within Group 1 (i.e. CP-A, n = 385). No significant dif-
ference (Fig. 2A) was found between the median OS of the
IMbrave150 cohort (19.2 months, 95% CI: 17.0–23.7) and that
of real-world patients classified as CP-A (20.9 months, 95% CI:
15.7–20.9; p = 0.58).

We performed an exploratory analysis to evaluate pooled
survival estimates at 18 and 24 months, using data from six and
four studies, including 1,783 and 1,556 patients, respectively.
The pooled 18- and 24-month OS rates were 52% (95% CI:
46–58; I2 = 90%; Fig. 1C) and 39% (95% CI: 31–49; I2 = 90%;
Fig. 1D), respectively.
025. vol. 7 j 101431 2
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Table 1. Studies and patient features.

Study Design Country No. of
patients

Median
age

Male
/female

Non-viral
liver

disease

CP A/B/
C

BCLC
0/A/B/C/D

ECOG
PS 0/

1-2

Median
AFP

(ng/ml)

ALBI
grade 1/

2/3

Varices
(no. of

patients)

Prior
surgery/other

LRT

Efficacy
outcomes

(median OS,
PFS, ORR [%],

DCR [%])

Median
follow-up
(months)

Charonpongsuntorn et al.,
2022

P Thailand 30 58.06 27/3 8 30/0/0 0/0/0/30/0 2/28 770.8 – 18 7/20 10.2, 6.7, 23.3,
63.3

10.1

Chon et al., 2022 R Republic
of Korea

121 63 100/21 31 109/12/0 0/0/20/101/0 36/85 96 67/54/0 37 33 NR, 5.7, 28.9,
83.4

8.5

Fulgenzi et al., 2022 R International 296 66 245/51 101 296/0/0 0/0/92/204/0 139/
157{

– 161/133/2 – 83/218 15.7, 6.9, 30.8,
77.7

10

Himmelsbach et al., 2022 R Austria,
Germany

66 66 54/21 43 35/23/5 0/1/22/35/8 – 17.65 14/46/6 55 9/27 NR, 6.5, 28.8,
62.1

6.9

Kim et al., 2022 R Republic
of Korea

86 62 70/16 21 82/4/0 0/0/18/68/0 36/50 159 – 60 23/60 NR, 5.7, 32.6,
75.6

7.7

Kulkarni et al., 2023 R India 67 61 58/9 43 24/36/7 0/0/6/50/11 40/27 727.3 31/24/12 53 {{ 12.0, 8.0, 38.7,
66.1

12

Maesaka et al., 2022 R Japan 69 74 53/16 33 67/2/0 0/34 A+B/
35/0

63/6 17 ‡‡ – – NR, 8.8, 43.8,
76.6

9.1

Niizeki et al., 2022 R Japan 161 73 123/38 76 § 0/4/83/74/0 – 28.3 60/101/0 – – NR, 8.3, 44.2,
88.9

12.1

Persano et al., 2022 R International 823 ‡ 657/
166

381 769/54/0 0/0/335/488/
0

615/
208**

– 752/66/5 – *** 15.9, NA, 27.3,
79.3

10.4

Sho et al., 2022* R Japan 43 73 38/5 22 43/0/0 0/0/13/30/0 39/4 51.6 17/26/0 – 21 NA, 6.5, 18.4,
81.6

5.6

Su et al., 2022† R Taiwan 46 61.2 38/8 5 40/6/0 0/0/14/32/0 18/28 – 20/§§ – ††† NR, 5.3, 41.3,
65.2

8.2

Tanaka et al., 2023 R Japan 371 74 291/80 220 328/43/0 4/18/142/
196/11

300/
71††

– 144/219/8 – – NR, 8.9, 30.6,
81.2

10.4

Continuous variables are reported as median, categorical variables are reported as absolute.
AFP, alpha-fetoprotein; ALBI, albumin–bilirubin; BCLC, Barcelona Clinic Liver Cancer; CP, Child–Pugh; ECOG PS, Eastern Cooperative Oncology Group performance status; LRT, locoregional treatments; NA, not available; NR, not
reached; P, prospective; R, retrospective.
*Only IMbrave150-in patients were considered.
†In this study, bevacizumab was administered at s fixed dose of 500 mg.
‡Patients were divided into <−70 years and >70 years.
§No data on CP classes available.
{ECOG PS 1 only.
**ECOG PS >−1.
††Sixteen patients out of 71 were reported as ECOG PS >−2, 55 patients as ECOG PS 1.
‡‡Thirty-six patients were classified as ALBI grade 1 or 2a, 33 patients as ALBI 2b or 3, according to modified ALBI.
§§Twenty-three patients were ALBI grade 2 or 3.
{{Four transarterial radioembolisation, three transarterial chemoembolisation, one microwave ablation for adrenal metastasis.
***Prior locoregional therapy included surgery in 569 patients.
†††Twenty-five patients, 14 had combined locoregional therapy.
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Fig. 1. Forest plots of the pooled OS rates at (A) 6, (B) 12, (C) 18, and (D) 24 months. Lines represent the 95%CI for the OS rate for each considered timeline for
each study. Size of squares represents the weight of each study. Diamonds represent the pooled effect. OS, overall survival.
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Fig. 2. Comparison of the (A) OS curves and (B) PFS curves from the CP-A observational cohort vs. the IMbrave150 cohort. The median OS of the IMbrave150
cohort was 19.2 months (95% CI: 17.0–23.7), whereas that reported in the real-world cohort was 20.9 months (95% CI: 15.7–20.9) with no significant differences
reported between the two cohorts (log rank p = 0.58). The median PFS in the real-word cohort was 11.8 months (95% CI: 10.5–18.1), compared with 6.9 months in the
IMbrave150 cohort (95% CI: 5.7–8.6; log rank p <0.0001). CP, Child–Pugh; OS, overall survival; PFS, progression-free survival.

Research article
Progression-free survival analysis

Data regarding PFS rates could be reconstructed from 11 out of
12 studies7,8,10–18 (n = 1,353 patients). The pooled PFS at 6
months (Fig. 3A) was estimated at 57% (95% CI: 53

P
61; I2 =

49%). We performed a subgroup analysis to compare the
pooled 6-month PFS rates based on baseline liver function. We
compared 6-month PFS rates in patients who fitted squarely
with CP-A cirrhosis in the original studies (Group 3, n = 391)
against a second group of patients (Group 4, n = 962) whose
PFS was not stratified by CP class in the original studies. Group
4 included patients with a wider range of liver dysfunction,
including 660 classified as CP-A, 125 patients classified as CP-
B, 12 classified as CP-C, and 165 patients without CP grade.
The pooled 6-month PFS rate was 56% (95% CI: 51–61; I2 =
JHEP Reports, --- 2
23%) for Group 3, compared with 57% (95% CI: 52–62; I2 =
56%) for Group 4. No significant difference was observed
across the two groups (v2 = 0.06, p = 0.81). The pooled 12-
month PFS (Fig. 3B) was 35% (95% CI: 31–39; I2 = 60%),
with no significant difference between Groups 3 and 4 (v2 =
0.16, p = 0.69).

Begg’s funnel plot analysis for 12-month PFS demon-
strated an absence of relevant publication bias (p = 0.37;
Fig. S2B). Compared with IPD from the updated analysis of
IMbrave150,1 we assessed for differences in median PFS
across patients receiving A+B as part of the registration
trial (n = 336) and those clustering within Group 3 (i.e. CP-A,
n = 391). A statistically significant difference was found
(Fig. 2B) between the median PFS in patients treated
025. vol. 7 j 101431 5
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Fig. 3. Forest plots of the pooled PFS rates at (A) 6, (B) 12, (C) 18, and (D) 24 months. Lines represent the 95%CI for the PFS rate for each considered timeline for
each study. Size of squares represents the weight of each study. Diamonds represent the pooled effect. PFS, progression-free survival.

Real-world long-term efficacy of AtezoBev for uHCC
outside of clinical trials (11.8 months, 95% CI: 10.5–18.1),
compared with the median PFS of IMbrave150 (6.9 months,
95% CI: 5.7–8.6; p <0.0001). The exploratory analyses of the
18- and 24-month PFS rates were possible for six and three
JHEP Reports, --- 2
studies (959 and 732 patients, respectively). The pooled 18-
and 24-month PFS rates (Fig. 3C,D) were 26% (95% CI:
17–37; I2 = 91%) and 25% (95% CI: 12–45; I2 =
95%), respectively.
025. vol. 7 j 101431 6
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Radiological response

We reconstructed ORR and DCR data from all eligible studies:
in four studies,8,13,14,17 response was assessed according to
Response Evaluation Criteria in Solid Tumors (RECIST) v1.1
criteria, whereas in another four studies,7,9,10,16 it was assessed
by modified (m)RECIST. In the remaining four studies, three
compared responses according to both RECIST v1.1 and
mRECIST criteria,11,12,18 whereas, in the fourth study, response
was assessed with either RECIST v1.1 or mRECIST.15 Radio-
logical response data were reported in individual studies based
on the assessment of the treating investigator. Response data
were not subject to blinded review or independent verification.
When considering patients classified across studies by RECIST
v1.1 criteria (n = 1,009), we estimated a pooled ORR of 30%
(95% CI: 28–33, I2 = 0%) and a pooled DCR of 78% (95% CI:
75–81, I2 = 25%; Fig. 4A,B).

We also considered patients classified according to mRE-
CIST criteria (n = 1,337), which led to a pooled ORR of 36%
(95% CI: 31–42, I2 = 71%; Fig. S3A), and a pooled DCR of 77%
(95% CI: 71–82, I2 = 67%; Fig. S3B).

Treatment-related adverse events

Occurrence and classification of trAEs were reported in nine
studies7,8,10–16 (Table 2). In total, 60 different trAEs entries were
collectively recorded. A selection of the most reported is listed
in Table S2. Seven studies7,8,11,12,14–16 reported incidence of
trAE rates of any grade, leading to a pooled all-grade trAE rate
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of 73% (95% CI: 68–77, I2 = 65%). Eight studies7,8,11–16

documented the trAEs of grade >−3, leading to a pooled grade
>−3 trAE rate of 26% (95% CI: 18–36, I2 = 83%). Pooled
discontinuation rate resulting from toxicity reconstructed from
seven eligible studies8–11,14–16 was 12% (95% CI 8–18, I2 =
66%). Seven deaths as a result of treatment were reported
among the 12 studies.

Among atezolizumab-related trAEs, the most reported were
fatigue (nine studies), diarrhoea (seven studies),7,10–12,14–16 and
hypothyroidism (six studies).10–14,16 The pooled estimates are
shown in Table 2. Liver function test alterations were variably
described among studies. Three studies7,12,14 reported aspar-
tate and alanine aminotransferase increase separately, whereas
three other studies11,13,16 reported cumulatively transaminase
alterations. One study7 reported both alkaline phosphatase and
bilirubin increases, and four studies12,14–16 reported only bili-
rubin increases. Three studies8,10,15 reported frequency of
treatment-related hepatotoxicity, with a pooled rate of any
grade hepatotoxicity of 17% (95% CI: 8–35, I2 = 81%) and a
pooled rate of grade >−3 hepatotoxicity of 4% (95% CI: 3–7,
I2 = 0%).

Within bevacizumab-related trAEs, hypertension (nine
studies)7,8,10–16, proteinuria (eight studies),7,8,10–15 bleeding
and gastrointestinal bleeding (seven studies),7,8,10,12,14–16 and
thromboembolism (five studies)8,12–15 were reported. The
pooled estimates of the most reported trAEs are shown
in Table 2. Variceal bleeding was reported in three
studies, with a pooled rate of 9% (95% CI: 2–37, I2 = 92%).
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Real-world long-term efficacy of AtezoBev for uHCC
Overall, 17 cases of thromboembolic events were recorded
across five studies.
Discussion
In our systematic review and meta-analysis of 2,179 patients
treated with A+B in the context of observational, real-world
studies, the efficacy of A+B was demonstrated by 6- and 12-
month OS rates of 82% and 65%, respectively, mirrored by
PFS rates at 6 and 12 months of 57% and 35%, respectively.

When considering a large, geographically heterogeneous
population of patients with CP-A liver function, OS did not differ
significantly from estimates derived from IMbrave150. In our
study, PFS estimates from real-world study participants with
CP-A liver function were significantly superior to those reported
in IMbrave150 (11.8 vs. 6.9 months). We should be mindful that
PFS is heavily influenced by the frequency of tumour reas-
sessment. Although most studies reported a frequency of im-
aging reassessment of the disease every 9–12 weeks following
initiation of treatment, the lack of a predefined restaging interval
and of centralised and independent review of progression
events makes PFS a more labile endpoint in retrospective real-
world research. Unlike clinical trials, where progression requires
stringent documentation by predefined criteria and poses a
strong indication for the discontinuation of treatment, PFS in
real-world studies is often a ‘time on treatment’ metric, which
reflects the variability among treating physicians in defining
progression on clinical grounds and tendency to continue
treatment beyond initial progression.19

Although our primary analysis included patients with impaired
liver function, who might derive inferior survival benefit from A+B,
the overall radiological response to treatment supports esti-
mates produced in clinical trials, with a pooled ORR of 30% and
DCR of 78% according to RECIST v1.1. This is reassuring given
the lack of centralised review of response data derived from
individual studies included in our meta-analysis, which could
impact the reliability of the pooled estimates in case uncon-
firmed responses were included. Although these concerns
remain valid and should guide the interpretation of the efficacy
estimates presented in this study, recently published evidence in
patients with non-small cell lung cancer provides further reas-
surance, suggesting an acceptable reliability and reproducibility
of response and survival data in well-conducted RWE studies
compared with prospective clinical trials.20

Unlike chemotherapy or tyrosine kinase inhibitors (TKIs), anti-
cancer immunotherapy can lead to long-term benefit in a fraction
of patients. Longer follow-up times in patients treated with D+T
in the HIMALAYA study allowed us to determine that 25.2% of
patients were alive at 4 years post-treatment initiation21; how-
ever, no data on the long-term efficacy of A+B exist. Our meta-
analysis provides a meaningful contribution to the field, high-
lighting that up to 52% and 39% of patients who start on A+B
remain alive at the landmark timepoints of 18 and 24 months,
respectively. These results represent an exploratory analysis that
is set to inspire further efforts to study the long-term benefit from
A+B. In absence of biomarkers that predict for therapeutic
benefit, identification of features related to the achievement of a
longer OS could contribute to improved treatment stratification.
In addition, further research in this field would be important to
inform on the utility of therapy prosecution after the median
therapy duration observed in the registration trial.
025. vol. 7 j 101431 8



Research article
Most studies included in the meta-analysis also enrolled
patients with impaired liver function, confirming the uptake of
A+B combination in a broader proportion of patients, compared
with those enrolled in RCTs. Whereas patients with CP-C
cirrhosis are characterised by poor survival and should be
better managed with best supportive care unless meeting liver
transplantation criteria, CP-B class includes a highly heterog-
enous group of patients. Some might tolerate TKIs14 and ICI
therapy,22,23 potentially deriving benefit vs. best supportive
care.24 Although prospective studies are underway to evaluate
safety and efficacy of ICI in patients with CP-B disease, our
data reinforce the safety profile of A+B in patients with CP-A
disease by demonstrating estimates of incidence of trAEs
that are similar to those described in clinical trials.

Compared with previous metanalyses,25,26 which pooled
estimates from RWE plus clinical trials and enrolled patients
receiving immunotherapy in later lines, our study is, to the best
of our knowledge, the first to apply stringent selection criteria of
patients exclusively treated with first-line A+B in routine care.

Despite using stringent eligibility criteria, it is not possible to
rule out enrolment of the same patients across different
studies. Furthermore, survival outcomes could only be evalu-
ated in 11 studies because of the non-uniform reporting of KM
estimates. Limited availability of precise patient-level informa-
tion on key prognostic covariates, including BCLC stage, CP
class, aetiology of chronic liver disease, and other pretreatment
factors that might affect outcome should inform a cautious
comparative interpretation of efficacy outcomes across
observational vs. IMbrave150 study participants. Finally, the
pooled analysis of trAEs is heterogeneously based on both
unmatched and propensity score-matched populations,
depending on the source. Such heterogeneity, combined with
the risk of negative ascertainment bias and inconsistent attri-
JHEP Reports, --- 2
bution of adverse responses to treatment, should warrant
caution in the granular interpretation of trAE data, which might
be under-reported, especially for events that are not symp-
tomatic, severe, or rare in incidence.

In addition, uneven and discretionary utilisation of
esophago-gastro-duodenoscopy immediately before or within
6 months from the start of A+B, as mandated by IMbrave150,2

might have affected the reported pooled incidence of some of
the trAEs, including gastrointestinal bleeding, the rates of which
were numerically higher compared with prospective clinical
trials as a likely result of broader inclusion criteria, including
patients beyond CP-A liver dysfunction, less stringently
examined for the presence of varices.

Despite including >2,000 patients, our meta-analysis high-
lights significant gaps in data availability. South America,
Australia, and Africa lack RWE representation, a point of greater
consequence in establishing efficacy and uptake of novel
standards of care on a global scale. In addition, the relatively
short median duration of follow-up, which is an essential limi-
tation of pooled real-world data because of the lack of
consistent follow-up time, limited our ability to assess the
durability of response or make landmark survival estimates
beyond the median. Lastly, little information is reported on rates
of hepatic decompensation, a clinical scenario associated with
poor OS irrespective of treatment efficacy.27,28

In conclusion, our meta-analysis suggests both the reliability
and reproducibility of safety and efficacy outcomes from first-
line A+B use outside trials. One-third of patients who start
A+B remain alive at 24 months, giving important indications of
the potential for immunotherapy to lead to long-term benefit in
up to 39% of patients. Taken together, these results support
A+B-based combination immunotherapy as a contemporary
standard of care in uHCC.
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