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BACKGROUND
• Sorafenib and lenvatinib are the standards of care for patients with advanced HCC1,2

• Single-agent anti–programmed death-1 (anti–PD-1) checkpoint inhibitor nivolumab failed to show a 
superior overall survival (OS) benefi t vs sorafenib in the CheckMate459 trial3

• Combination atezolizumab + bevacizumab showed statistically signifi cant and clinically meaningful 
OS and progression-free survival (PFS) benefi ts compared with sorafenib in the IMbrave150 trial4

• Bevacizumab was evaluated as a single agent in an HCC population not screened for varices.5

The synergy of atezolizumab + bevacizumab is based on their complementary effects as 
immuno-modulators and mutual reinforcements at different steps in the cancer immunity cycle6,7

• In the absence of head-to-head clinical trials, we conducted a network meta-analysis (NMA) to 
compare the effi cacy and safety of atezolizumab + bevacizumab, lenvatinib and nivolumab using 
sorafenib as a common comparator

METHODS
Systematic Literature Review
• A systematic literature review identifi ed randomized controlled trials in adults (≥ 18 years) with 

locally advanced or metastatic HCC and no prior systemic HCC therapy
- Primary sources included MEDLINE, Embase and the Cochrane Library searched through May 28, 2019
- Secondary sources included presentations at relevant scientifi c congresses (2016-2019), 

references in screened publications, health technology assessment organization reports and the 
International Clinical Trials Registry Platform

• Studies of therapies approved for any line of HCC treatment with data reported for fi rst-line 
treatment since sorafenib approval in 2007 were eligible for inclusion

• A total of 8783 records were screened, 55 trials were reviewed and 9 trials were included in the 
overall evidence network; 3 studies of atezolizumab + bevacizumab, lenvatinib or nivolumab vs 
sorafenib were included in this NMA (Figure 1)

Figure 1. Evidence Network Based on Included Studies2-4
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Statistical Analysis
• The base case NMA compared the relative effi cacy of atezolizumab + bevacizumab vs sorafenib 

observed in the IMbrave150 study with that of lenvatinib vs sorafenib in REFLECT and of nivolumab 
vs sorafenib in CheckMate-459

• Reported hazard ratios (HRs) for OS and PFS were extracted from published studies
• A generalized linear model with random effects was used to estimate indirect treatment effects

- Informative priors for the heterogeneity of treatment effects across trials were adopted given the 
limited number of trials to inform each pairwise comparison8

- HRs with 95% credible intervals (CrIs) and Bayesian posterior probability of atezolizumab + 
bevacizumab being superior to other treatments were calculated for each treatment comparison

• Analyses were performed to assess subgroups based on macrovascular invasion (MVI) and 
extrahepatic spread (EHS), etiology, and geography (Asia-Pacifi c region vs rest of world); results 
from all-comers were compared with those of the subgroups to confi rm the fi ndings were robust and 
insensitive to subgroup specifi cations

• Descriptive statistics summarized safety outcomes reported from IMbrave150 and REFLECT 
because CheckMate-459 did not report comparable statistics for adverse event (AEs) 

Study Populations
• The study populations of IMbrave150, REFLECT and CheckMate-459 were considered suffi ciently 

similar to be compared in the quantitative analysis (Table 1)
• Age was generally similar across trials, with a slightly greater proportion of patients aged ≥ 65 years 

in IMbrave150 than in REFLECT
• The REFLECT trial included a larger proportion of patients from the Asia-Pacifi c region
• CheckMate-459 included a larger proportion of patients with non-viral etiology
• A greater proportion of patients in IMbrave150 had MVI compared with REFLECT (not reported 

from CheckMate459); however, the proportions of patients with MVI and/or EHS were similar 
across trials

• Of note, REFLECT excluded patients with main portal vein trunk or bile duct invasion and 
those with > 50% liver involvement; these patients comprised approximately 20% of the 
IMbrave150 population

Table 1. Key Patient Characteristics From IMbrave150, REFLECT and CheckMate-4592-4

IMbrave1504 REFLECT2 CheckMate-4593

Atezo + Bev Sorafenib Lenvatinib Sorafenib Nivolumab Sorafenib

Patients, n 336 165 478 476 371 372

Male, % 82 83 85 84 85 85

Median age, y 64 66 63 62 65 65

Age ≥ 65 y, % 48 55 44 41 Not reported

White, % 37 32 28 30 Not reported

Asian, % 56 58 70 68 Not reported

Asia-Pacifi c region, % 40a 41a 67 67 40 40

ECOG PS 1, % 38 38 36 37 27 30

AFP ≥ 200 ng/mL, % 43 45 46 39 39 43

Hepatitis B, % 49 46 53 48 31 31

Hepatitis C, % 21 22 19 26 23 23

Non-viral etiology, % 30 32 28 26 45 45

MVI and/or EHS 77 73 69 71 75 70

MVI, % 38 43 23 19 Not reported

EHS, % 63 56 61 62 Not reported

Prior radiotherapy, % 10 10 10 13 12 11

Prior local therapy, % 52 48 Not reported 51 56

AFP, alpha-fetoprotein; ECOG PS, Eastern Cooperative Oncology Group performance status; EHS, extrahepatic spread; 
MVI, macrovascular invasion.
a Does not include patients from Japan.

Overall Survival
• Base case analysis suggested improved OS benefi t with atezolizumab + bevacizumab and > 90% 

probability of atezolizumab + bevacizumab offering superior OS benefi t vs lenvatinib, nivolumab or 
sorafenib (Table 2)

• Sensitivity analyses were generally consistent with the primary fi ndings

Table 2. Indirect OS Comparisons

Comparison Hazard Ratio (95% CrI) Probability of 
Atezo + Bev Superioritya

Atezo + bev vs lenvatinib 0.63 (0.32, 1.25) 93.7%

Atezo + bev vs nivolumab 0.68 (0.35, 1.38) 90.3%

Atezo + bev vs sorafenibb 0.58 (0.35, 0.99) 97.6%
a Based on Bayesian posterior probability.
b Based on the results of this NMA. These are not the results of direct comparison in the clinical trial.

Progression-Free Survival
• Base case analysis suggested improved PFS benefi t with atezolizumab + bevacizumab and > 85% 

probability of atezolizumab + bevacizumab offering superior PFS benefi t vs nivolumab or sorafenib 
(Table 3)

• Sensitivity analyses were not feasible because subgroup results for PFS according to RECIST 1.1 
were not reported for REFLECT or CheckMate-459

Table 3. Indirect PFS Comparisons

Comparison Hazard Ratio (95% CrI) Probability of 
Atezo + Bev Superioritya

Atezo + bev vs lenvatinib 0.91 (0.23, 3.65) 61.5%

Atezo + bev vs nivolumab 0.63 (0.16, 2.59) 85.5%

Atezo + bev vs sorafenibb 0.59 (0.23, 1.58) 92.3%
a Based on Bayesian posterior probability.
b Based on the results of this NMA. These are not the results of direct comparison in the clinical trial.

Safety
• Nearly all patients reported an AE in both REFLECT and IMbrave150
• In REFLECT, a greater proportion of patients receiving lenvatinib experienced Grade ≥ 3 AEs than 

those receiving sorafenib
• In IMbrave150, the proportions of patients with Grade ≥ 3 AEs in the atezolizumab + bevacizumab 

and sorafenib groups were similar (Table 4)
• AEs among patients receiving sorafenib appeared to be similar across trials

Table 4. Adverse Events Reported in IMbrave1504 and REFLECT2

IMbrave1504 REFLECT2

Patients, n (%) Atezo + Bev
(n = 329)

Sorafenib
(n = 156)

Lenvatinib
(n = 476)

Sorafenib
(n = 475)

Any AE 323 (98.2) 154 (98.7) 470 (98.7) 472 (99.4)

Serious AE 125 (38.0) 48 (30.8) 205 (43.1) 144 (30.3)

AE of Grade ≥ 3 201 (61.1) 95 (60.9) 357 (75.0) 316 (66.5)

AE leading to discontinuation 
of any treatment componenta 51 (15.5)b 16 (10.3) 63 (13.2) 43 (9.1)

a  Data from IMbrave150 included discontinuations related to atezolizumab or bevacizumab or both.
b  Includes AE leading to discontinuation from any treatment component; 23 of 329 patients (7%) experienced an AE leading to 

discontinuation from both components.
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RESULTS STRENGTHS AND LIMITATIONS
• This NMA included comparable study populations in a common evidence network for indirect 

comparison of relative effi cacy data from clinical trials 
• Although NMAs are insensitive to differences in prognostic factors across the trials that constitute 

the network, any differences in predictive factors (i.e., factors that impact the effi cacy of the 
compounds being compared) can impact the fi ndings; imbalances in any unknown predictive 
factors should be considered in the interpretation of this NMA

• As opposed to naively comparing individual arms from different trials, the NMA approach respects 
the randomization of the underlying trials; however, the NMA itself is not a randomized study and, 
therefore, the results are exploratory in nature

SUMMARY
• This NMA suggested improved OS and PFS benefi ts with fi rst-line combination atezolizumab + 

bevacizumab vs lenvatinib, nivolumab or sorafenib
• The reported safety profi les were generally similar for atezolizumab + bevacizumab and lenvatinib; 

however, types and classifi cation of AEs, impact on the patient experience and differences in 
follow-up time and treatment exposure were not considered in this descriptive safety summary

• In the absence of head-to-head clinical trials between atezolizumab + bevacizumab and lenvatinib 
or nivolumab, these indirect comparisons may help clinicians and population health managers 
consider the relative effi cacy and safety of these fi rst-line treatment options for patients with 
unresectable HCC

• Atezolizumab and bevacizumab should be considered a new standard of care in patients with 
unresectable HCC9


