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1. Learn systemic therapy options and emerging clinical 

trials for advanced stage HCC

2. Learn locoregional therapy options and emerging 

clinical trials for intermediate stage HCC

3. Learn combination (locoregional and systemic) 

therapies and ongoing clinical trials across HCC 

stages

Objectives



Fig. 5 

Reig M et al. J Hepatol. 2025 Oct 27:S0168-8278(25)02571-1.



Advanced HCC Systemic Therapies

11-2007:

Sorafenib

1st line

4-2017:

Regorafenib

2nd line

9-2017:

Nivolumab

2nd line

8-2018:

Lenvatinib

1st line

11-2018:

Pembrolizumab

2nd line

1-2019:

Cabozantinib

2nd line

5-2019:

Ramucirumab

2nd line (↑AFP)

3-2020:

Ipilimumab + 
Nivolumab

2nd line

5-2020:

Atezolizumab + 
Bevacizumab

1st line

10-2022:

Durvalumab + 
Tremelimumab

1st line

4-2025:

Ipilimumab + 
Nivolumab

1st line



Therapeutic Targets in HCC

Llovet JM et al. Nat Rev Dis Primers. 2021 Jan 21;7(1):6.



Immune Checkpoint Inhibitors



Immunotherapy Combinations: Targets

Drug HCC Dosing Targets

Atezolizumab

Bevacizumab

1200mg IV q3weeks

15mg/kg IV q3weeks

PD-L1

VEGF

Tremelimumab

Durvalumab

300mg IV x 1 dose

1500mg IV q4weeks

CTLA-4

PD-L1

Ipilimumab

Nivolumab

3mg/kg IV q3weeks x 4 doses

1mg/kg IV q3weeks x 4 doses

480mg IV q4weeks thereafter

CTLA-4

PD-1

Finn RS et al. N Engl J Med. 2020 May 14;382(20):1894-1905.

Abou-Alfa GK et al. NEJM Evid. 2022;1(8).

Yau T et al. Lancet. 2025 May 24;405(10492):1851-1864.



1st Line Systemic Therapy:

Atezolizumab plus Bevacizumab

Advanced HCC

No prior systemic 
therapy

Child Pugh A

ECOG ≤ 1 

Asia vs ROW

ECOG 0 vs 1

± MVI/EHS

AFP </≥ 400

Atezolizumab 1200mg IV

Bevacizumab 15mg/kg IV

q3weeks

Co-Primary:

OS, PFS

Sorafenib 400mg PO BID

Key Secondary:

ORR RECIST v1.1

ORR mRECIST
1

:2

IMbrave150: phase 3, randomized, multicenter, open-label trial 

501 patients at 111 sites in 17 countries

POPULATION
RANDOMIZATION/

STRATIFICATION
INTERVENTION ENDPOINTS

Finn RS et al. N Engl J Med. 2020 May 14;382(20):1894-1905.



IMbrave150 Co-Primary Endpoints: OS

Finn RS et al. N Engl J Med. 2020 May 14;382(20):1894-1905.

Cheng AL et al. J Hepatol. 2021 Dec 10:S0168-8278(21)02241-8.

mOS: 19.2 vs 13.4 mo

HR: 0.66

(95% CI: 0.52-0.85; P = 0.009)



IMbrave150 Co-Primary Endpoints: PFS

mPFS: 6.9 vs 4.3 mo

HR: 0.65

(95% CI: 0.53-0.81; P = 0.001)

Finn RS et al. N Engl J Med. 2020 May 14;382(20):1894-1905.

Cheng AL et al. J Hepatol. 2021 Dec 10:S0168-8278(21)02241-8.



IMbrave150: Response Rates

Outcome

RECIST 1.1 HCC mRECIST

Atezo + Bev
(n = 326)

Sorafenib
(n = 159)

Atezo + Bev
(n = 325)

Sorafenib
(n = 158)

Confirmed ORR,% (95% CI) 30 (32-35) 11 (7-17) 35 (30-41) 14 (9-20)

CR, n (%) 25 (8) 1 (<1) 39 (12) 4 (3)

PR, n (%) 72 (22) 17 (11) 76 (23) 18 (11)

SD, n (%) 144 (44) 69 (43) 121 (37) 65 (41)

DCR, n (%) 241 (74) 87 (55) 236 (73) 87 (55)

PD, n (%) 63 (19) 40 (25) 65 (20) 40 (25)

Ongoing Response, n (%) 54 (56) 5 (28) 58 (50) 6 (27)

Median DoR, mo (95% CI) 18.1 (14.6-NE) 14.9 (4.9-17.0) 16.3 (13.1-21.4) 12.6 (6.1-17.7)

Finn RS et al. N Engl J Med. 2020 May 14;382(20):1894-1905.

Cheng AL et al. J Hepatol. 2021 Dec 10:S0168-8278(21)02241-8.
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Diarrhea

PPE

Decreased appetite

Hypertension

Abdominal pain

Alopecia

Asthenia

Pyrexia

ALT increased

Proteinuria

Infusion-related reaction

All-grade AEs

Grade 3/4 AEs

Atezo + Bev Sorafenib

IMbrave150: Safety

EGD within 6 months of 

initiating treatment 

required to evaluate for 

varices; varices of any size 

according to local 

standards of care

≥10% frequency in either arm and >5% difference between arms. 

UGIB rates:

7% atezo + bev

4.5% sorafenib

Finn RS et al. N Engl J Med. 2020 May 14;382(20):1894-1905.

Cheng AL et al. J Hepatol. 2021 Dec 10:S0168-8278(21)02241-8.



STRIDE

• Single Tremelimumab (anti-CTLA4)

• Regular Interval Durvalumab (anti-PDL1)

Dual Immune Checkpoint Blockade



1st Line Systemic Therapy:

Durvalumab plus Tremelimumab

Advanced HCC

No prior systemic therapy

Child Pugh A

ECOG ≤ 1

No main PVT

EGD not required

HBV/HCV/other

ECOG 0 vs 1

± MVI

Tremelimumab 300mg x1

Durvalumab 1500mg IV q4weeks

Primary:

OS (STRIDE vs sorafenib)

Durvalumab 1500mg IV q4weeks
Key Secondary:

OS (durva vs sorafenib)

Sorafenib 400mg PO BID
Other Secondary:

PFS, ORR, DoR

1
:1

:1

HIMALAYA: phase 3, randomized, multicenter, open-label trial 

1324 patients at 181 sites in 16 countries

POPULATION
RANDOMIZATION/

STRATIFICATION
INTERVENTION ENDPOINTS

Abou-Alfa GK et al. NEJM Evid. 2022;1(8).



HIMALAYA Primary Endpoint: OS

Abou-Alfa GK et al. NEJM Evid. 2022;1(8).



HIMALAYA: Response Rates

Abou-Alfa GK et al. NEJM Evid. 2022;1(8).



Slide 16

HIMALAYA: Safety

New front-line option for advanced HCC patients that have higher risk of bleeding with VEGF-sparing regimen

Abou-Alfa GK et al. NEJM Evid. 2022;1(8).



Slide 17

HIMALAYA: Safety

CheckMate-040 study with ipilimumab/nivolumab had 53% grade 3 TRAEs; STRIDE regimen has improved safety profile

Abou-Alfa GK et al. NEJM Evid. 2022;1(8).



HIMALAYA: 5-Year OS Update

Rimassa L et al. J Hepatol. 2025 Apr 11:S0168-8278(25)00226-0. 



1st Line Systemic Therapy:

Ipilimumab plus Nivolumab

Advanced HCC

No prior systemic therapy

Child Pugh A

ECOG ≤ 1

No main PVT

EGD not required

HBV/HCV/non-viral

± MVI/EHS

AFP </≥ 400

Ipilimumab 3mg/kg IV

Nivolumab 1mg/kg IV*

q3weeks x 4

Primary:

OS

Sorafenib 400mg PO BID

OR

Lenvatinib 8/12mg PO daily

Key Secondary:

ORR RECIST v1.1

DOR RECIST v1.1
1

:1

CheckMate 9DW: phase 3, randomized, multicenter, open-label trial 

668 patients at 163 sites in 25 countries

POPULATION
RANDOMIZATION/

STRATIFICATION
INTERVENTION ENDPOINTS

Yau T et al. Lancet. 2025 May 24;405(10492):1851-1864.

*then 480mg IV q4weeks



CheckMate 9DW Primary Endpoint: OS

Yau T et al. Lancet. 2025 May 24;405(10492):1851-1864.



CheckMate 9DW: Response Rates

Yau T et al. Lancet. 2025 May 24;405(10492):1851-1864.



CheckMate 9DW: Safety

Yau T et al. Lancet. 2025 May 24;405(10492):1851-1864.



Tyrosine Kinase Inhibitors



Tyrosine Kinase Inhibitors: Targets

Drug HCC Dosing Targets

Sorafenib 400mg PO BID VEGFR, PDGFR

B/C-RAF

Lenvatinib 12mg PO daily (≥60 kg)

8mg PO daily (<60 kg)

VEGFR, PDGFR, RET, KIT, FGFR

Regorafenib 160mg PO daily

days 1-21 q28days

VEGFR, PDGFR, RET, KIT, FGFR, TIE2

B/C-RAF

Cabozantinib 60mg PO daily VEGFR, RET, KIT, TIE2, C-MET, AXL

Llovet JM et al. N Engl J Med. 2008 Jul 24;359(4):378-90.

Cheng AL et al. Lancet Oncol. 2009 Jan;10(1):25-34.

Kudo M et al. Lancet. 2018 Feb 9. pii:S0140-6736(18)30207-1.

Bruix J et al. Lancet. 2017 Jan 7;389(10064):56-66.

Abou-Alfa GK et al. N Engl J Med. 2018 Jul 5;379(1):54-63.



Tyrosine Kinase Inhibitors: Efficacy

Drug Trial Line Phase Comparison ORR (%)* SD (%)* mOS (mos)

Sorafenib SHARP

Asia-Pacific

1st

1st

III

III

Placebo

Placebo

2
3

71

54

10.7 vs 7.9

6.5 vs 4.2

Lenvatinib REFLECT 1st III Sorafenib

(non-inferiority)

19 vs 7 54 vs 53 13.6 vs 12.3

Regorafenib RESORCE 2nd III Placebo 11 54 10.6 vs 7.8

Cabozantinib CELESTIAL 2nd III Placebo 4 60 10.2 vs 8.0

Llovet JM et al. N Engl J Med. 2008 Jul 24;359(4):378-90.

Cheng AL et al. Lancet Oncol. 2009 Jan;10(1):25-34.

Kudo M et al. Lancet. 2018 Feb 9. pii:S0140-6736(18)30207-1.

Bruix J et al. Lancet. 2017 Jan 7;389(10064):56-66.

Abou-Alfa GK et al. N Engl J Med. 2018 Jul 5;379(1):54-63.

*Assessed by RECIST v1.0 or v1.1



Tyrosine Kinase Inhibitors: Toxicity

Drug Toxicity

Sorafenib Fatigue, Anorexia, Weight loss, Alopecia, Nausea, Diarrhea

Hand-foot syndrome, Rash

Hypertension, Voice changes

Lenvatinib Fatigue, Anorexia, Weight loss, Alopecia, Nausea, Diarrhea, Abdominal pain

Hand-foot syndrome, Rash

Hypertension, Proteinuria, Voice changes, Hypothyroidism

Regorafenib Fatigue, Anorexia, Weight loss, Fever, Oral mucositis, Vomiting, Diarrhea

Hand-foot syndrome

Hypertension, Hoarseness, Thrombocytopenia, Hypophosphatemia

Cabozantinib Fatigue, Decreased appetite, Weight loss, Asthenia, Mucositis, Nausea, Diarrhea

Hand-foot syndrome

Hypertension, Dysphonia, Dysgeusia, Thrombocytopenia
Llovet JM et al. N Engl J Med. 2008 Jul 24;359(4):378-90.

Cheng AL et al. Lancet Oncol. 2009 Jan;10(1):25-34.

Kudo M et al. Lancet. 2018 Feb 9. pii:S0140-6736(18)30207-1.

Bruix J et al. Lancet. 2017 Jan 7;389(10064):56-66.

Abou-Alfa GK et al. N Engl J Med. 2018 Jul 5;379(1):54-63.

Favors sorafenib

Favors lenvatinib



Future Directions: Advanced Stage

Novel Therapies

Reig M et al. J Hepatol. 2025 Oct 27:S0168-8278(25)02571-1.



REntry

Biopsy

Preliminary n=20 Expansion n=20

Atezo + Bev + X 

Atezo + Bev + Y  

Screening

Control:  Atezo + Bev

Not Currently 

Available

PD

Biopsy

Stage 1 Stage 2

MORPHEUS: Adaptive Phase 1b/2 Trial

Locally advanced, 

metastatic and/or 

unresectable HCC

No prior systemic 

therapy

NCT04524871



• Investigator-assessed ORR by RECIST v1.1

Primary endpoint

• PFS

• Safety

Secondary endpoints

Cohort 1 (n=40)
Tiragolumab 600 mg IV +

atezolizumab 1200 mg IV + 
bevacizumab 15 mg/kg IV QW3

Control arm (n=18)
Atezolizumab 1200 mg IV +

bevacizumab 15 mg/kg IV QW3

• uHCC

• ECOG PS 0–1

• Child-Pugh A

• Measurable disease

• No prior systemic therapy

• No active EBV infection

Treatment 

until loss of 

clinical benefit 

or unacceptable 

toxicity

R
2:1

MORPHEUS: Tiragolumab Arm

Finn RS et al. 2023 ASCO



Efficacy evaluable population. Data cut-off: 28 November 2022

CI, confidence interval; CR, complete response; NE, not evaluable; ORR, objective response rate; PD, disease progression; PR, partial response; SD, stable disease

Missing/NE: 16.7
Missing/NE: 7.5

Missing/NE: 27.8

Missing/NE: 12.5

PD: 27.8

PD: 7.5

PD: 11.1

PD: 7.5

SD: 44.4

SD: 42.5

SD: 44.4

SD: 25.0

PR: 11.1

PR: 42.5

PR: 11.1

PR: 42.5

CR: 5.6
CR: 12.5
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Atezolizumab + bevacizumab

(n=18)

Tiragolumab + atezolizumab + 

bevacizumab

(n=40)

Atezolizumab + bevacizumab

(n=18)

Tiragolumab + atezolizumab + 

bevacizumab

(n=40)

Per HCC modified RECISTPer RECIST v1.1 

ORR: 16.7%
(95% CI: 3.6, 41.4)

ORR: 55.0%
(95% CI: 38.5, 70.7)

ORR: 11.1%
(95% CI: 1.4, 34.7)

ORR: 42.5%
(95% CI: 27.0, 59.1)

P
a

ti
e

n
ts
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%
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MORPHEUS: Tiragolumab Arm

Finn RS et al. 2023 ASCO



IMbrave152/SKYSCRAPER-14: a phase III, double-blind, placebo-controlled, randomized, global study

IMbrave152/SKYSCRAPER-14

Finn RS et al. 2023 ASCO



IMbrave152/SKYSCRAPER-14

Finn RS et al. 2025 ESMO



Future Directions: Intermediate Stage

Reig M et al. J Hepatol. 2025 Oct 27:S0168-8278(25)02571-1.

Earlier IO

Combo

LRT + IO














