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Adjuvant Therapy for HCC
• IMbrave050:  Adjuvant atezolizumab/bevacizumab 

improves recurrence free survival vs active surveillance 
• Phase 3 randomized trial
• 668 patients with HCC following curative resection or ablation

• Randomized 1:1 to atezolizumab 1200mg / bevacizumab 15mg/kg q3w or active 
surveillance

• High risk features including 
• Tumor >5cm
• >3 tumors
• Microvascular invasion
• Segmental portal vein invasion
• Right anterior or posterior portal vein invasion
• Grade 3/4 pathology

• No extrahepatic disease or significant macrovascular invasion
• Patients with Child Class B or C liver disease excluded

Chow; Proceedings of AACR Annual Meeting 2023, Abstr CT003



IMbrave 050
• Primary endpoint was met at time of prespecified interim 

analysis
• Recurrence rate was 33% in the atezolizumab/bevacizumab group vs 

40% in the active surveillance group
• HR 0.72 (95% CI: 0.56, 0.93; p=0.012)
• Median RFS not met for either group
• Median follow-up 17.4 months

Chow; Proceedings of AACR Annual Meeting 2023, Abstr CT003



IMbrave 050
• First study to demonstrate RFS improvement for adjuvant 

therapy following curative intent resection or ablation
• Limitations 

• Short follow up 
• Lack of mature OS data

• Will await longer term follow-up before broadly adopting into 
practice

Chow; Proceedings of AACR Annual Meeting 2023, Abstr CT003



Adjuvant Therapy for HCC
• Additional ongoing studies evaluating adjuvant immunotherapy 

and combinations

Trial Treatment Arm(s) Comparison 

IMbrave050 Atezolizumab/bevacizumab Active surveillance

CheckMate 
9DX

Nivolumab Placebo

Keynote-937 Pembrolizumab Placebo

EMERALD-2 Durvalumab/bevacizumab  
Durvalumab/placebo

Placebo

JUPITER 04 Toripalimab (anti-PD-1) Placebo

Zhu, Genes and Diseases, 2020
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Systemic Therapy for HCC:  First Line

NCCN Guidelines, Hepatocellular Carcinoma, version 2.2023



Systemic Therapy for HCC:  First Line

• IMBrave 150:  Atezolizumab / bevacizumab improves 
survival vs sorafenib

• Phase 3, open-label, randomized trial
• 501 patients with unresectable hepatocellular carcinoma who had not 

received prior systemic therapy
• Randomized 2:1 to atezolizumab 1200mg / bevacizumab 15 mg/kg q3 weeks or 

sorafenib 400mg BID
• Patients with Child Class B or C liver disease excluded
• Patients with history of autoimmune disease, prior liver transplant, hepatitis B/C 

co-infection, high-risk varices excluded

Finn; NEJM 2020, 1894



Cheng; J Hepatol 2022, 862
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IMBrave 150



Cheng; J Hepatol 2022, 862
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Atezolizumab–Bevacizumab in Hepatocellular Carcinoma

as compared with 10% of patients in the sora-
fenib group. Gastrointestinal disorders were the 
most common reason for discontinuation in the 
atezolizumab–bevacizumab group, as expected in 
patients with liver cancer and underlying cirrho-
sis. Bleeding (including fatal events) is a known 
adverse reaction to bevacizumab, and upper 
gastrointestinal bleeding is a common and life-
threatening complication in patients with cir-
rhosis and hepatocellular carcinoma. In this trial, 
patients had to be evaluated for the presence of 
varices before enrollment, and varices of any 
size were assessed and treated as needed accord-
ing to local standards of care. Overall, the inci-
dence of upper gastrointestinal bleeding ob-
served in the atezolizumab–bevacizumab group 
was 7% (as compared with 4.5% in the sorafenib 

group), which is consistent with historical data 
in other trials of bevacizumab for hepatocellular 
carcinoma.20,21

Previous studies of single-agent checkpoint 
inhibitors failed to show a survival benefit in 
patients with hepatocellular carcinoma.7,8 The 
randomized portion of the phase 1b study 
GO30140 showed significantly better progression-
free survival outcomes with atezolizumab plus 
bevacizumab than with monotherapy with atezo-
lizumab,23 which suggests that both atezolizu-
mab and bevacizumab contribute to the overall 
treatment benefit of the combination in patients 
with hepatocellular carcinoma.

In patients with previously untreated meta-
static renal cell carcinoma, PD-L1 positivity has 
been shown to be associated with longer pro-

Table 4. Adverse Events with an Incidence of More Than 10% in Either Group.

Event Atezolizumab–Bevacizumab 
(N = 329)

Sorafenib 
(N = 156)

Any Grade Grade 3 or 4 Any Grade Grade 3 or 4

number (percent)

Hypertension 98 (29.8) 50 (15.2) 38 (24.4) 19 (12.2)

Fatigue 67 (20.4) 8 (2.4) 29 (18.6) 5 (3.2)

Proteinuria 66 (20.1) 10 (3.0) 11 (7.1) 1 (0.6)

Aspartate aminotransferase increase 64 (19.5) 23 (7.0) 26 (16.7) 8 (5.1)

Pruritus 64 (19.5) 0 15 (9.6) 0

Diarrhea 62 (18.8) 6 (1.8) 77 (49.4) 8 (5.1)

Decreased appetite 58 (17.6) 4 (1.2) 38 (24.4) 6 (3.8)

Pyrexia 59 (17.9) 4 (1.2) 15 (9.6) 2 (1.3)

Alanine aminotransferase increase 46 (14.0) 12 (3.6) 14 (9.0) 2 (1.3)

Constipation 44 (13.4) 0 22 (14.1) 0

Blood bilirubin increase 43 (13.1) 8 (2.4) 22 (14.1) 10 (6.4)

Rash 41 (12.5) 0 27 (17.3) 4 (2.6)

Abdominal pain 40 (12.2) 4 (1.2) 27 (17.3) 4 (2.6)

Nausea 40 (12.2) 1 (0.3) 25 (16.0) 1 (0.6)

Cough 39 (11.9) 0 15 (9.6) 1 (0.6)

Infusion-related reaction 37 (11.2) 8 (2.4) 0 0

Weight decrease 37 (11.2) 0 15 (9.6) 1 (0.6)

Platelet count decrease 35 (10.6) 11 (3.3) 18 (11.5) 2 (1.3)

Epistaxis 34 (10.3) 0 7 (4.5) 1 (0.6)

Asthenia 22 (6.7) 1 (0.3) 21 (13.5) 4 (2.6)

Alopecia 4 (1.2) 0 22 (14.1) 0

Palmar–plantar erythrodysesthesia  
syndrome

3 (0.9) 0 75 (48.1) 13 (8.3)

The New England Journal of Medicine 
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Systemic Therapy for HCC:  First Line

• HIMALAYA:  durvalumab +/- tremelimumab improves 
survival vs sorafenib

• Phase 3, open-label, randomized trial
• 871 patients with unresectable hepatocellular carcinoma who had not 

received prior systemic therapy
• Randomized to tremelimumab 300mg x1 / durvalumab 1500 mg q4 weeks or 

durvalumab monotherapy 1500 mg q4 weeks or sorafenib 400mg BID
• Primary endpoint:  OS for tremelimumab + durvalumab vs sorafenib
• Secondary objective:  OS for durvalumab vs sorafenib

• Patients with Child Class B or C liver disease excluded
• Patients with history of autoimmune disease, prior liver transplant, main portal 

vein thrombosis excluded

Abou-Alfa, NEJM Evidence, 2022



Abou-Alfa, NEJM Evidence, 2022
Lau, J Clin Oncol, 2023, suppl
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Figure 1. Kaplan–Meier Estimates of Overall Survival and Progression-Free Survival in the
Intent-to-Treat Population.

Kaplan–Meier curves of overall survival (Panel A) and progression-free survival (Panel B) in the intent-to-treat population. Stratified
hazard ratios for death are reported. Tick marks indicate censored data. CI denotes confidence interval and STRIDE Single
Tremelimumab Regular Interval Durvalumab.
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SECONDARY EFFICACY END POINTS

Overall, 335 patients (85.2%) in the STRIDE arm, 345
(88.7%) in the durvalumab arm, and 327 (84.1%) in the
sorafenib arm progressed or died. Hazard ratios for
progression-free survival were 0.90 (95% CI, 0.77 to 1.05)
for STRIDE versus sorafenib and 1.02 (95% CI, 0.88 to
1.19) for durvalumab versus sorafenib (Fig. 1B). The pro-
portion of patients remaining progression free at data cut-
off was 12.5% for STRIDE, 8.2% for durvalumab, and
4.9% for sorafenib. The median time to progression was
5.4 months (95% CI, 3.8 to 5.6) in the STRIDE arm, 3.8
months (95% CI, 3.7 to 5.4) in the durvalumab arm, and
5.6 months (95% CI, 5.1 to 5.8) in the sorafenib
arm. Confirmed objective response rates per investigator
assessment were 20.1% with STRIDE, 17.0% with durva-
lumab, and 5.1% with sorafenib (Table 2). Confirmed
complete responses were observed in 3.1% of patients for
STRIDE, 1.5% for durvalumab, and 0% for sorafenib. The
median (interquartile range) duration of response was 22.3
months (8.5 to not reached) for STRIDE, 16.8 months (7.4
to not reached) for durvalumab, and 18.4 months (6.5 to
26.0) for sorafenib. The proportion of patients remaining
in response at 12 months was 65.8% for STRIDE, 57.8% for
durvalumab, and 63.2% for sorafenib. Response outcomes
including unconfirmed responses are summarized in Table
S4. The median time to deterioration of patient-reported
global health status or quality of life was 7.5 months for
STRIDE, 7.4 months for durvalumab, and 5.7 months for sor-
afenib (Fig. 2).

SAFETY

Safety analyses included 1302 patients who received at least
one dose of STRIDE (n5388), durvalumab (n5388), sorafe-
nib (n5374), or T751D (n5152). The median (range) total
duration of durvalumab treatment was 5.5 (0.4 to 42.7), 5.5
(0.2 to 44.4), and 4.6 (0.7 to 44.2) months in the STRIDE,
durvalumab, and T751D arms, respectively. The median
(range) total duration of sorafenib treatment was 4.1 months
(0.1 to 38.6). Any adverse event, regardless of attribution,
occurred in 378 (97.4%), 345 (88.9%), 357 (95.5%), and 145
(95.4%) patients receiving STRIDE, durvalumab, sorafenib,
and T751D, respectively (Table 3). Grade 3 or 4 adverse
events occurred in 196 (50.5%), 144 (37.1%), 196 (52.4%),
and 60 (39.5%) patients receiving STRIDE, durvalumab, sor-
afenib, and T751D, respectively. Adverse events leading
to discontinuation occurred in 53 (13.7%), 32 (8.2%), 63
(16.8%), and 23 (15.1%) patients receiving STRIDE, durva-
lumab, sorafenib, and T751D, respectively. Adverse events
with outcome of death occurred in 30 (7.7%), 26 (6.7%), 27
(7.2%), and 12 (7.9%) patients receiving STRIDE, durva-
lumab, sorafenib, and T751D, respectively. Treatment-
emergent adverse events that occurred in at least 10% of
patients, or grade 3 or 4 events that occurred in at least 2%
of patients, are listed in Table 4. Treatment-related adverse
events are listed in Table S5.

Immune-mediated adverse events are reported in Table S6.
Immune-mediated events leading to treatment with high-
dose glucocorticoids occurred in 78 (20.1%), 37 (9.5%),

Table 2. Response Outcomes in the Intent-to-Treat Population (Confirmed).*

Parameter STRIDE (n5393) Durvalumab (n5389) Sorafenib (n5389)

Response — no. (%)

Objective† 79 (20.1) 66 (17.0) 20 (5.1)

Complete 12 (3.1) 6 (1.5) 0

Partial 67 (17.0) 60 (15.4) 20 (5.1)

Stable disease — no. (%) 157 (39.9) 147 (37.8) 216 (55.5)

Disease control rate — % 236 (60.1) 213 (54.8) 236 (60.7)

Duration of response — mo‡

Median 22.34 16.82 18.43

IQR 8.54–NR 7.43–NR 6.51–25.99

Time to response — mo

Median 2.17 2.09 3.78

95% CI (1.84–3.98) (1.87–3.98) (1.89–8.44)

* CI denotes confidence interval, IQR interquartile range, NR not reached, ORR objective response rate, RECIST v1.1 Response Evaluation Criteria in
Solid Tumors version 1.1, and STRIDE Single Tremelimumab Regular Interval Durvalumab.

† Best objective response by investigator assessment using RECIST v1.1. Responses were confirmed.
‡ Time from the first documentation of a response until the date of progression, death, or the last evaluable RECIST assessment.

NEJM EVIDENCE 7
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higher objective response rates and prolonged time to dete-
rioration of quality of life versus sorafenib.

Findings from HIMALAYA suggest the addition of a single
dose of tremelimumab is sufficient to add clinical activity
to durvalumab alone. Mechanistically, CTLA-4 inhibits
the priming and activation of lymphocytes early in the
antitumor immune response and binds CD80/86 with a
higher affinity than CD28, thereby antagonizing CD28-
mediated costimulation.17,18 PD-L1 modulates immune
responses in the tumor microenvironment, downstream of
lymphocyte activation.17 An enhanced antitumor effect
may be seen when CTLA-4 and PD-L1 inhibitors are com-
bined, particularly in tumor types for which each mono-
therapy showed clinical activity, such as in hepatocellular
carcinoma and melanoma.13,19

Although the HIMALAYA trial was not designed to di-
rectly compare STRIDE with durvalumab monotherapy,

we speculate that, based on an exploratory assessment of
Kernel-smoothed hazard estimates, that tremelimumab
added overall survival benefit to durvalumab over time
(Fig. S3) and CTLA-4 inhibition may have driven long-
term overall survival in the STRIDE arm. This is consistent
with previous reports for patients with advanced mela-
noma treated with anti–CTLA-4 therapy.20,21 These find-
ings, combined with the delayed separation of Kaplan–
Meier curves of STRIDE and durvalumab from that of sor-
afenib, suggested the potential for nonproportionality;
however, an exploratory test of the linear interaction
between treatment and time for STRIDE versus sorafe-
nib and durvalumab versus sorafenib showed no signifi-
cant interaction for either comparison.

While the Kaplan–Meier estimates for median progression-
free survival were similar for STRIDE and sorafenib, 12.5%
of patients receiving STRIDE remained progression free at
the final data cutoff compared with 4.9% with sorafenib.

Table 3. Summary of Treatment-Emergent Adverse Events in the Safety Analysis Population.*

Event STRIDE (n5388) Durvalumab (n5388) Sorafenib (n5374) T751D (n5152)

Treatment-emergent adverse events of any cause

Any 378 (97.4) 345 (88.9) 357 (95.5) 145 (95.4)

Any serious 157 (40.5) 115 (29.6) 111 (29.7) 52 (34.2)

Any grade 3 or 4 196 (50.5) 144 (37.1) 196 (52.4) 60 (39.5)

Leading to discontinuation 53 (13.7) 32 (8.2) 63 (16.8) 23 (15.1)

Leading to dose delay 134 (34.5) 95 (24.5) 178 (47.6) 58 (38.2)

Leading to death 30 (7.7) 26 (6.7) 27 (7.2) 12 (7.9)

Immune-mediated requiring high-dose steroids 78 (20.1) 37 (9.5) 7 (1.9) 29 (19.1)

Any grade 3 or 4 immune-mediated 49 (12.6) 25 (6.4) 9 (2.4) 19 (12.5)

Immune-mediated leading to death 6 (1.5) 0 0 0

Any grade 3 or 4 hepatic SMQ 54 (13.9) 54 (13.9) 39 (10.4) 26 (17.1)

Treatment-related adverse events

Any 294 (75.8) 202 (52.1) 317 (84.8) 106 (69.7)

Any serious 68 (17.5) 32 (8.2) 35 (9.4) 28 (18.4)

Grade 3 or 4 100 (25.8) 50 (12.9) 138 (36.9) 32 (21.1)

Leading to discontinuation 32 (8.2) 16 (4.1) 41 (11.0) 13 (8.6)

Leading to dose delay 83 (21.4) 54 (13.9) 144 (38.5) 42 (27.6)

Leading to death 9 (2.3)† 0 3 (0.8)‡ 2 (1.3)

Grade 3 or 4 immune-mediated 49 (12.6) 24 (6.2) 9 (2.4) 18 (11.8)

Any immune-mediated leading to death 6 (1.5)§ 0 0 0

Grade 3 or 4 hepatic SMQ 23 (5.9) 20 (5.2) 17 (4.5) 15 (9.9)

* Data are presented as no. (%). SMQ denotes Standardized MedDRA Queries, STRIDE Single Tremelimumab Regular Interval Durvalumab, T751D
75 mg tremelimumab every 4 weeks for four doses plus 1500 mg durvalumab every 4 weeks.

† Treatment-related adverse events leading to death in the STRIDE arm included myasthenia gravis, nervous system disorder, myocarditis, acute
respiratory distress syndrome, pneumonitis, hepatic failure, hepatitis (all n51 each), and immune-mediated hepatitis (n52).

‡ Treatment-related adverse events leading to death in the sorafenib arm included cerebral hematoma, hepatic failure, and hematuria (all n51 each).
§ Treatment-related immune-mediated adverse events leading to death in the STRIDE arm included pneumonitis, hepatitis, myocarditis, myasthenia
gravis (all n51 each), and immune-mediated hepatitis (n52).
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First Line Child Class Primary 
Endpoint

Result ORR

Atezo/bev v sorafenib A OS and PFS 19.2 v 13.4 m
HR 0.66

6.9 v 4.3 m
HR 0.65

27% v 12%

Durva/treme v sorafenib A OS 16.4 vs 13.8
HR 0.78

20% v 5%

Durvalumab v sorafenib A OS 16.6 v 13.8
HR 0.86, NIM 

1.08

17% v 5%

Systemic Therapy for HCC:  First Line



First Line Child Class Primary 
Endpoint

Result ORR

Atezo/bev v sorafenib A OS and PFS 19.2 v 13.4 m
HR 0.66

6.9 v 4.3 m
HR 0.65

27% v 12%

Durva/treme v sorafenib A OS 16.4 vs 13.8
HR 0.78

20% v 5%

Durvalumab v sorafenib A OS 16.6 v 13.8
HR 0.86, NIM 

1.08

17% v 5%

Lenvatinib v sorafenib A OS
Non-inferiority

13 v 12.3 m
HR 0.92, NIM 

1.08

24% v 9%

Sorafenib v placebo A
Safe in B

OS 10.7 v 7.9 m
HR 0.69

2% v 1%

Nivolumab v sorafenib A
Safe in B

OS 16.4 v 14.7 m
HR 0.85

15% v 7%

Systemic Therapy for HCC:  First Line



Systemic Therapy for HCC:  Second Line

NCCN Guidelines, Hepatocellular Carcinoma, version 2.2023
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• TOPAZ:  Gemcitabine/cisplatin/durvalumab improves 
overall survival vs. gemcitabine/cisplatin

• Phase 3, randomized, double-blind, placebo-controlled trial
• 685 patients with untreated locally advanced or metastatic disease

• Cholangiocarcinoma and gallbladder cancer allowed to participate
• Randomized 1:1 to durvalumab 1500 mg or placebo day 1 and gemcitabine 

1000mg/m2 and cisplatin 25mg/m2 days 1 and 8  of a 21 day cycle x 8 cycles, 
followed by durvalumab or placebo

Systemic Therapy for Cholangiocarcinoma:  First Line

Oh; NEJM Evidence 2022, 1 
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Figure 1. Kaplan–Meier Curves of Overall and Progression-Free Survival in the Full Analysis Set.
Kaplan–Meier curves are presented for overall survival (Panel A) and progression-free survival (Panel B). CI denotes confidence interval,
Cis cisplatin, Durva durvalumab, and Gem gemcitabine.
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Oh; NEJM Evidence 2022, 1 the increasingly divergent overall survival Kaplan–Meier
curves, characterized by the extended tail of the durvalumab
arm in the TOPAZ-1 trial, are consistent with the delayed
separation of the overall survival Kaplan–Meier curve that
is expected with immunotherapy and chemotherapy com-
binations in solid tumors.19-21

The large, international patient population in the TOPAZ-1
trial was representative of the general population of
patients with advanced biliary tract cancer, and character-
istics were generally well balanced between treatment
groups. A trend toward overall and progression-free sur-
vival benefit with durvalumab and chemotherapy was
observed across all subgroups analyzed. Although the Asia
subgroup appeared to have a relatively larger improvement
in survival compared with the rest-of-the-world subgroup,
the study was not sized for any individual subgroup evalua-
tions, and no adjustments were made for multiplicity. In
addition, the median duration of follow-up in censored
patients was approximately 2 months longer in the Asia
subgroup compared with the rest-of-the-world subgroup.
Because the difference in overall survival rates between
treatments continued to increase over time, additional
follow-up time may show an improved survival benefit for
the rest-of-the-world subgroup. In addition, imbalance in
baseline characteristics between the region subgroups,
such as the higher proportion of patients with recurrent
disease and an ECOG performance score of 1 in Asia com-
pared with the rest of the world, may have contributed to
differences in point estimates of the hazard ratios in the
subgroups. The addition of durvalumab to chemotherapy

benefited patients with tumors characterized by a PD-L1
TAP of 1% or greater and a TAP of less than 1%, indicating
that PD-L1 status may have limited value in predicting
clinical benefit with durvalumab plus chemotherapy in this
patient population. Compared with placebo plus chemo-
therapy, durvalumab plus chemotherapy was associated
with a similar rate of discontinuations due to adverse
events; in addition, observed toxicities with durvalumab
plus chemotherapy were similar to those commonly seen
with either chemotherapy or immunotherapy alone. Impor-
tantly, durvalumab did not add additional toxicity to that
observed with chemotherapy in this double-blinded trial,
and the rates of grade 3 or 4 adverse events were very sim-
ilar between treatment groups.

First-line standard of care for advanced biliary tract cancer
was established more than 10 years ago from the ABC-02
trial, which demonstrated a median overall survival of 11.7
months with gemcitabine and cisplatin versus 8.1 months
with gemcitabine monotherapy.7 Outcomes in the gemcita-
bine and cisplatin group of TOPAZ-1 were comparable to
historical controls of gemcitabine and cisplatin,7,22 with a
median overall survival of 11.5 months and estimated 18-
and 24-month survival rates of 25.6% and 10.4%, respec-
tively.7,22 Our data show that the addition of durvalumab
to chemotherapy as first-line treatment was associated
with an overall survival hazard ratio of 0.80 (95% CI, 0.66
to 0.97; P50.021). Although 24.9% and 10.4% of patients
were alive at 24 months in the durvalumab and placebo
groups, respectively, it is not known whether long-term
survival rates exceeding 24 months can be achieved for

Table 3. Summary of Safety Data in the Safety Analysis Set.

Parameter
Durvalumab plus Gemcitabine

and Cisplatin (n5338)
Placebo plus Gemcitabine
and Cisplatin (n5342)

Adverse events — no. (%)

Any grade 336 (99.4) 338 (98.8)

Serious 160 (47.3) 149 (43.6)

Grade 3 or 4 256 (75.7) 266 (77.8)

Leading to discontinuation of any study treatment 44 (13.0) 52 (15.2)

Leading to death 12 (3.6) 14 (4.1)

Treatment-related adverse events — no. (%)

Any grade 314 (92.9) 308 (90.1)

Serious 53 (15.7) 59 (17.3)

Grade 3 or 4 212 (62.7) 222 (64.9)

Leading to discontinuation of any study treatment 30 (8.9) 39 (11.4)

Leading to death* 2 (0.6) 1 (0.3)

* Treatment-related adverse events leading to death were ischemic stroke and hepatic failure in the durvalumab treatment group and polymyositis in
the placebo treatment group.
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• KEYNOTE-966: Gemcitabine/cisplatin/pembrolizumab 
improves overall survival vs. gemcitabine/cisplatin

• Phase 3, randomized, double-blind, placebo-controlled trial
• 685 patients with untreated locally advanced or metastatic disease

• Cholangiocarcinoma and gallbladder cancer allowed to participate
• Randomized 1:1 to pembrolizumab 200 mg or placebo day 1 and gemcitabine 

1000mg/m2 and cisplatin 25mg/m2 days 1 and 8  of a 21 day cycle
• Cisplatin limited to 8 cycles, pembrolizumab/placebo limited to 35 cycles, 

unlimited gemcitabine

Systemic Therapy for Cholangiocarcinoma:  First Line
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Figure 2: Overall survival in 
the intention-to-treat 
population at the final 
analysis
(A) Kaplan-Meier estimates of 
overall survival; tick marks 
indicate censored data. 
(B) Overall survival in 
subgroups for which all 
categories included ≥5% of the 
intention-to-treat population, 
with the vertical grey shaded 
band indicating the 95% CI for 
the overall population. 
The analysis for the overall 
population is based on the 
same stratified Cox regression 
model as conducted for the 
primary analysis. Subgroup 
analyses were conducted using 
an unstratified Cox model with 
treatment as a covariate. 
The confidence intervals for 
the subgroups are at the 
nominal 95% confidence level 
without adjustment for 
multiplicity. ECOG=Eastern 
Cooperative Oncology Group. 
HR=hazard ratio.
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viral hepatitis status, which provides greater confidence in 
the use of the treatment combination in patient groups 
with and without these key covariates. The shape of the 
overall survival curves and the time they separated was 
different between the two studies. In KEYNOTE-966, the 
curves separated in favour of the pembrolizumab group at 
approximately month 2 after randomisation and 
maintained a relatively consistent separation over time. In 
TOPAZ-1, the curves crossed and did not separate in 
favour of the durvalumab group until approximately 
month 6 after randomisation and the relative benefit in 
the durvalumab group seemed to increase with longer 
follow-up. For regions where gemcitabine continuation is 
standard of care, it is reassuring that the benefit of adding 
pembrolizumab is maintained beyond month 6. A notable 
similarity between KEYNOTE-966 and TOPAZ-1 is the 
absence of a relationship between higher PD-L1 expression 
and improved outcomes with chemoimmunotherapy. 
This is despite the use of different PD-L1 assays and 
scoring methods in the two studies.21 The lack of 
relationship between PD-L1 expression and outcomes 
with chemoimmunotherapy has been observed in other 
tumour types, including non-small-cell lung cancer.23

Although numerically different, progression-free 
survival did not differ significantly with pembrolizumab 
plus gemcitabine and cisplatin compared with placebo 
plus gemcitabine and cisplatin at the first interim 
analysis of KEYNOTE-966, which was the prespecified 

final analysis of progression-free survival. The curves 
separated around month 3 after randomisation and 
remained separated in a post hoc analysis at the protocol-
specified final analysis. Assessing progression-free 
survival in patients with biliary tract cancers is complex 
and often relies on non-radiographic factors, such as 
biliary obstruction, liver function, and serum carbohydrate 
antigen 19-9 expression. Thus, progression-free survival 
assessed per RECIST version 1.1 might not be the best 
measure of progression-free survival in patients with 
biliary tract cancer. There was also no difference between 
treatment groups in objective response rate. The 
objective response rate in the placebo group was higher 
than that observed in TOPAZ-121 but similar to that 
observed for gemcitabine and cisplatin in other recent 
studies.24,25 Responses in the pembrolizumab group were 
more durable than those in the placebo group, with 
18% of responders in the pembrolizumab group and 
6% of responders in the placebo group estimated to be 
alive and without progressive disease at 24 months at the 
final analysis.

The adverse event profile of pembrolizumab plus 
gemcitabine and cisplatin was as expected based on the 
known profiles of the individual treatment components, 
and the incidence of adverse events was generally similar 
between groups. The most common adverse events were 
blood count-related abnormalities, nausea, and fatigue—
events known to be associated with chemotherapy. As 

Pembrolizumab plus gemcitabine and cisplatin 
group (n=529)

Placebo plus gemcitabine and cisplatin group 
(n=534)

Grade 1–2 Grade 3 Grade 4 Grade 5 Grade 1–2 Grade 3 Grade 4 Grade 5

Any event 73 (14%) 287 (54%) 133 (25%) 31 (6%) 83 (16%) 270 (51%) 130 (24%) 49 (9%)

Decreased neutrophil count 73 (14%) 167 (32%) 90 (17%) 0 74 (14%) 171 (32%) 82 (15%) 0

Anaemia 171 (32%) 150 (28%) 2 (<1%) 0 159 (30%) 150 (28%) 4 (1%) 0

Nausea 221 (42%) 12 (2%) 0 0 234 (44%) 12 (2%) 0 0

Decreased platelet count 117 (22%) 64 (12%) 30 (6%) 0 105 (20%) 67 (13%) 40 (7%) 0

Fatigue 161 (30%) 25 (5%) 1 (<1%) 0 150 (28%) 22 (4%) 0 0

Constipation 184 (35%) 2 (<1%) 0 0 187 (35%) 3 (1%) 0 0

Decreased appetite 137 (26%) 6 (1%) 1 (<1%) 0 140 (26%) 15 (3%) 0 0

Decreased white blood cell count 80 (15%) 57 (11%) 4 (1%) 0 80 (15%) 44 (8%) 3 (1%) 0

Pyrexia 127 (24%) 12 (2%) 0 0 99 (19%) 5 (1%) 0 0

Vomiting 108 (20%) 14 (3%) 0 0 121 (23%) 7 (1%) 0 0

Diarrhoea 92 (17%) 11 (2%) 0 0 87 (16%) 10 (2%) 0 1 (<1%)

Abdominal pain 82 (16%) 10 (2%) 0 0 103 (19%) 19 (4%) 0 0

Rash 87 (16%) 3 (1%) 0 0 47 (9%) 2 (<1%) 0 0

Increased aspartate aminotransferase 72 (14%) 16 (3%) 0 0 77 (14%) 19 (4%) 2 (<1%) 0

Increased alanine aminotransferase 75 (14%) 12 (2%) 0 0 99 (19%) 14 (3%) 0 0

Hypomagnesaemia 74 (14%) 5 (1%) 0 0 73 (14%) 5 (1%) 1 (<1%) 0

Pruritus 77 (15%) 0 0 0 51 (10%) 0 0 0

Asthenia 64 (12%) 10 (2%) 1 (<1%) 0 76 (14%) 19 (4%) 0 0

Peripheral oedema 73 (14%) 0 0 0 78 (15%) 7 (1%) 0 0

Data are n (%). 

Table 3: Adverse events of any cause that occurred in ≥15% of participants in either treatment group in the as-treated population at the final analysis
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First Line Disease Sites Primary 
Endpoint

Additional 
Endpoints

Gemcitabine/cisplatin v 
gemcitabine

Intrahepatic, 
extrahepatic 

cholangio, gallbladder, 
ampullary

OS
11.7 v 8.1 m

HR 0.64

PFS 
8 v 5 m

Gemcitabine/cisplatin/
durvalumab v gemcitabine/ 
cisplatin

Intrahepatic, 
extrahepatic 

cholangio, gallbladder

OS
12.8 v 11.5 m

HR 0.8

PFS
7.2 v 5.7 m

Gemcitabine/cisplatin/ 
pembrolizumab v 
gemcitabine/ cisplatin 

Intrahepatic, 
extrahepatic 

cholangio, gallbladder

OS
12.7 v 10.9 m

HR 0.83

PFS
6.5 vs 5.6 m



Second Line Disease Sites Primary Endpoint Additional 
Endpoints

FOLFOX v active symptom 
control

Intrahepatic, extrahepatic 
cholangio, gallbladder, 

ampullary

OS
6.2 v 5.3 m

HR 0.69

PFS 
4m

Pemigatinib Cholangiocarcinoma with 
FGFR2 fusion/ 
rearrangement 

(98% intrahepatic)

ORR
37%

PFS 
7m
OS 

17.5 m
Infigratinib Cholangiocarcinoma with 

FGFR2 fusion/ 
rearrangement

ORR 
23.1%

PFS 
7.3m
OS

12.2m
Futibatinib Intrahepatic 

cholangiocarcinoma with 
FGFR2 fusion/ 
rearrangement

ORR
42%

PFS
9m
OS 

21.7m
Ivosidenib Cholangiocarcinoma with

IDH1 mutation 
(90% intrahepatic)

PFS
2.7 v 1.4 m

HR 0.37

OS
10.3 v 7.5m 

(5.1 w crossover 
adjustment)

Systemic Therapy for Cholangiocarcinoma:  Second Line
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