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What a difference a decade makes….

2010
• Cancer is clonal
• All cancer is the same
• Immune therapies will never work
• Gene testing for some
• Randomized phase 3 trials
• Microbiome is disgusting
• Cancer treatment is expensive
• We love our jobs

2020
• Cancer is polyclonal
• All cancer is different
• Immune therapies are miraculous
• Broad testing for many
• Small single arm trials
• Microbiome is beautiful
• Cancer treatment is more expensive
• Highest burnout and suicide in medicine



MDTs and MDCs Improve Survival, Impact Treatment Plans, Increase 
Early Detection and Curative Treatment Receipt for Patients With HCC1-5

MDC, multidisciplinary clinic; MDLC, multidisciplinary liver clinic; MDT, multidisciplinary team; tx, treatment; VA, Veterans Affairs.
1. Sinn DH, et al. PLoS One. 2019;14(1):e0210730. 2. Serper M, et al. Gastroenterology. 2017;152(8):1954-1964. 3. Yopp AC, et al. Ann Surg Oncol. 2014;21(4):1287-1295. 4. Zhang J, et al. 
Curr Oncol. 2013;20(2):e123-e131. 5. Chang TT, et al. HPB (Oxford). 2008;10(6):405-411.
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Study Outcomes

Single day MDT conference 
(N = 6619)1 Improves survival

VA hospital or multispecialty 
evaluation 
(N = 3988)2

Increases tx receipt and improves 
survival

Single day MDT clinic and 
conference 
(N = 355)3

Improves early detection, curative 
tx, time to tx, and survival

Single day MDLC 
(N = 343)4

Changes imaging/
pathology interpretation 
and tx plan 

MDTT for fluid referrals and joint 
conferences 
(N = 121)5

Improves early detection, curative 
tx, and survival

Medical oncology
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Hepatology
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History of Treatment Landscape in HCC

52L, second line; AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Consortium; EMA, European Medicines Agency; FDA, Food and Drug Administration; HCC, hepatocellular carcinoma; HR, hazard ratio; mRECIST, modified Response Evaluation Criteria 
in Solid Tumors; NE, not estimable; ORR, overall response rate; OS, overall survival; PD, disease progression; TACE, transarterial chemoembolization; Y-90, Yttrium-90.
1. NCCN Flash Update. Available at: https://www.nccn.org/about/news/ebulletin/ebulletindetail.aspx?ebulletinid=1219. Accessed September 23, 2020. 

2020

LEAP-002: 
Lenvatinib + 

pembrolizumab for 
advanced HCC in 1L 

Looking Ahead: 
Approval of new 
IO combinations 

in HCC

CheckMate 9DW: 
Nivolumab + 

ipilimumab for 
advanced HCC in 1L

HIMALAYA:
Durvalumab ±

tremelimumab for 
advanced HCC in 1L 

1980s 1990s 2000s 2010 2017 2018 2019

9 (FDA) or 5 (EMA) Systemic agents have been approved for use in HCC

Liver transplant and 
resection widely 

performed 
in patients with 

multinodular tumors

2007: FDA approval of 
sorafenib in 1L HCC—
first systemic therapy 

for advanced HCC 

2017: FDA approval of 
regorafenib in 2L 
advanced HCC

2018: FDA approval of 
pembrolizumab in 
patients previously 

treated with sorafenib 
for HCC

2019: FDA 
approval of 

cabozantinib for 
HCC in 2L 

2017: FDA approval of 
nivolumab in patients 

previously treated with 
sorafenib for HCC

2018: EMA 
approval of 

lenvatinib for 
HCC 
in 1L

2018: EMA 
approval of 

cabozantinib for 
HCC in 2L

2019: FDA 
approval of 

ramucirumab for 
HCC in 2L (AFP 

≥400 ng/mL) 

Y-90

TACE was widely 
used for 

unresectable 
HCC

2020: FDA approval 
of atezolizumab + 
bevacizumab for 

advanced HCC in 1L 

Treatment options were limited for unresectable HCC

2020: FDA 
approval of 
nivolumab + 

ipilumumab for 
HCC in 2L 

Cosmic 312 : 
Nivolumab + 

ipilimumab for 
advanced HCC in 1L

2021 2022



The 1st line treatment for patients with 
advance stage HCC









IMbrave150: Study Design

Key eligibility
• Locally advanced  

or metastatic
and/or  
unresectable  
HCC

• No prior systemic  
therapy

R  
2:1

Atezolizumab
1200 mg IV Q3w

+
bevacizumab
15 mg/kg Q3w

Sorafenib  
400 mg BID

Stratification
• Region (Asia, excluding  

Japana/rest of world)

• ECOG PS (0/1)

• MVI and/or EHS 
(presence/absence)

• Baseline α-fetoprotein
(AFP; <400/≥400 ng/mL)

N=501 b

Until loss of  
clinical  

benefit or  
un-

acceptable  
toxicity

Survival  
follow-up

(open label)

Co-primary endpoints
• OS
• IRF-assessed PFS per RECIST 1.1

Key secondary endpoints (in testing strategy)
• IRF-assessed ORR per RECIST 1.1
• IRF-assessed ORR per HCC mRECIST

aJapan is included in rest of world. bAn additional 57 Chinese patients in the China extension cohort were not included in the global population/analysis.
BID, twice daily; ECOG, Eastern Cooperative Oncology Group; EHS, extrahepatic spread; IRF, independent review facility; IV, intravenous; MVI, macrovascular invasion; ORR, objective response rate; PFS, progression-free survival; PS, performance 
status; Q3W, every 3 weeks; R, randomized; RECIST, response evaluation criteria in solid tumors.
Cheng AL, et al. Presented at: ESMO Asia Congress; November 22-24, 2019; Singapore. Abstract LBA3.



IMbrave150: Atezolizumab + Bevacizumab Combination in 1L HCC
Significant Benefits in Both Coprimary Endpoints

OS, overall survival; PFS, progression-free survival. 
Cheng AL, et al. Presented at: ESMO Asia Congress; November 22-24, 2019; Singapore. Abstract LBA3. 

Median OS (95% CI), mo

Atezo + bev NE

Sorafenib 13.2 (10.4–NE)

HR (95% CI) 0.58 (0.42–0.79)
P=0.0006

Data cutoff, 29 Aug 2019; median survival follow-up, 8.6 mo.
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Median PFS (95% CI), mo

Atezo + bev 6.8 (5.7–8.3)

Sorafenib 4.3 (4.0–5.6)

HR (95% CI) 0.59 (0.47–0.76)
P<0.0001

Data cutoff, 29 Aug 2019; median survival follow-up, 8.6 mo.



Tremelimumab plus Durvalumab in Unresectable 
Hepatocellular Carcinoma- HIMALAYA

Published June 6, 2022 NEJM Evidence
DOI:https://doi.org/10.1056/EVIDoa2100070

https://doi.org/10.1056/EVIDoa2100070




Durvalumab is recommended on NCCN guideline



COSMIC-312: Cabozantinib Plus Atezolizumab Improves Progression-Free 
Survival in Advanced Hepatocellular Carcinoma ESMO Asia 2021



Primary Study Objectives: PFS – HR 0.63

Primary Study Objectives: OS- HR 0.90
Median overall survival was 15.4 months with cabozantinib/atezolizumab and 15.5 months with sorafenib (HR = 0.90; P = .438).



Impact of ADAs in Cancer

ADA, antidrug antibodies; HCC, hepatocellular carcinoma.
1. Chon HJ, et al. Presented at: ASCO Annual Meeting; June 3-7, 2022; Chicago, IL. 2. Enrico D, et al. Clin Cancer Res. 2020;26(4):787-792.
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• Systemic administration of humanized monoclonal antibodies can induce 
production of ADAs in patients with HCC1

• ADAs may cause loss of drug activity via mechanisms including2:
̶ Blockade of the drug target binding (neutralizing antibodies)
̶ Increasing the clearance of the ADA-drug complex

Therapeutic 
antibody

ADA-therapeutic 
antibody complex

ADAs generated by 
host immune cells



ADAs May Affect the Efficacy of Atezolizumab + Bevacizumab in HCC
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ADA, anti-drug antibody; HR, hazard ratio; PI, prescribing information.
1. Atezolizumab [Prescribing Information]. South San Francisco, CA: Genentech, Inc; 2021. 2. Chon HJ, et al. Presented at: ASCO Annual Meeting; June 3-7, 2022; Chicago, IL. 3. Abou-Alfa GK, et al. NEJM Evid. 2022;0(0):EVIDoa2100070. 

ADA Information in the Atezolizumab PI1

28% (n=88/315) of ADA-evaluable 
patients with HCC who received 

atezolizumab and bevacizumab in 
IMbrave150 tested positive for 

treatment-emergent ADA at one or more 
post-dose time points

The subset of patients who were ADA-
positive by week 6 (20%; 58/288) 

appeared to have less efficacy (effect 
on overall survival) as compared to 

patients who tested negative for 
treatment-emergent ADA by week 6

OS HR=0.93 
(95% CI: 0.57, 1.53)

n=58

OS HR=0.39
(95% CI: 0.26, 0.60)

n=230

ADA 
Positive

Favors Atezo + Bev Favors Sorafenib
0.1 1 10

ADA
Negative

ASCO 2022: Prospective Korean Study of 
Clinical Outcomes by ADA Status2

N=132 patients treated with first-line atezolizumab + 
bevacizumab

ADAs to durvalumab were observed in 9 (3.1%) and 7 (2.5%) of patients receiving STRIDE or durva
monotherapy, respectively, in the HIMALAYA trial3



ADA Incidence By Immunotherapeutic Agent
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Highest Published Incidences of ADAs Developed With 
Different ICIs
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EMA, European Medicines Agency; FDA, US Food and Drug Administration; ICI, immune checkpoint inhibitor.
Enrico D, et al. Clin Cancer Res. 2020;26(4):787-792. 



The Subsequent lines of therapy in HCC patients 
who progressed or not tolerating 1st line therapy





REACH 2 study







ASCO GI 2022





Met Primary Study Objective





Figure 1. CheckMate 040 NIVO+IPI combination cohort 
study design 

Nivolumab
240 mg IV

Q2W 
flat dose

Primary endpoints

• Safety and tolerability 
using NCI CTCAE v4.0

• ORR and DOR based on 
investigator assessmenta

Secondary endpoints

• DCR • TTP
• PFS • TTR
• OS

Other key endpoints

• BOR and ORR based on
BICR-assessed tumor
responsea

Arm C: 
NIVO3 Q2W +

IPI1 Q6W

Arm B:
NIVO3+IPI1

Q3W × 4

Arm A:
NIVO1+IPI3

Q3W × 4

R
1:1:1

Unacceptable
toxicity

or
disease

progression

Key eligibility criteria

• Advanced HCC, 
sorafenib treated, 
intolerant or 
progressors

• Uninfected, HCV 
infected, or HBV 
infected

aUsing RECIST v1.1.
Minimum follow-up at time of data cutoff: 28 months.
BICR, blinded independent central review; BOR, best overall response; DCR, disease control rate; DOR, duration of response; IPI1, ipilimumab 1 mg/kg; IV, intravenous; NCI CTCAE, National Cancer Institute 
Common Terminology Criteria for Adverse Events; NIVO3, nivolumab 3 mg/kg; PFS, progression-free survival; R, randomization; TTP, time to progression; TTR, time to response.



Response, Disease Control, and Durability

Arm A
NIVO1+IPI3 Q3W

n = 50a

ORR by BICR using RECIST v1.1,b n (%) 16 (32)
BOR, n (%)

CR 4 (8)
PR 12 (24)
SD 9 (18)
PD 20 (40)
Unable to determine 3 (6)

DCR,c n (%) 27 (54)
Median TTR (range),d months 2.0 (1.1–12.8)
Median DOR (range), d months 17.5 (4.6 to 30.5+)

• Four patients had a CR and the DCR (CR + PR + SD + non-CR/non-PD) was >50%

aNIVO1/ IPI3 Q3W × 4 followed by nivolumab 240 mg IV Q2W flat dose; bDefined as CR + PR; cDefined as CR + PR + SD + non-CR/non-PD; dPatients with CR or PR.
CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.
Yau T, et al. Presented at the American Society of Clinical Oncology Annual Meeting 2019; May 31–June 4, 2019; Chicago, IL. Poster 4012.



Overall Survival

31

aNIVO1/ IPI3 Q3W × 4 followed by nivolumab 240 mg IV Q2W flat dose. 
mo, month; NA, not achieved; NE, not estimable.

OS rate, % (95% CI)

Arm A
NIVO1+IPI3 Q3Wa

n = 50
12 month 61 (46–73)
18 month 52 (38–65)
24 month 48 (34–61)
30-month 44 (30–57)

Time (months)
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Median (95% CI),  22.8 (9.4–NE)

• Median OS was 22.8 months, with an OS rate of 
44% through 30 months
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SD + non-CR/non-PD (events: 7/11); 
median (95% CI), 16.39 (4.76–NA) 

PD (events: 15/20); 
median (95% CI), 8.97 (3.81–22.24)

PR + CR (events: 2/16); 
median (95% CI), NA

• Median OS for patients with PR + CR (2/16 events) was 
not reached

Overall Survival (Arm A) Overall Survival by BOR (Arm A)



Subsequent lines:

1. Regorafenib    2017
2. Cabozantinib 2019
3. Ramucirumab   2019
4. Pembrolizumab  2018
5. Nivolumab + Ipilimumab   2020

First Line

1. Bevacizumab + Atezolizumab
(IMBRAVE 150) 2020

2. Lenvatinib (REFLECT) 2018
3. Sorafenib (SHARP) 2007
4. Durvalumab 2022 (NCCN)
5. Durvalumab + Tremelimumab

(pending FDA approval)

Summary



Immunotherapy-Based Regimens on the Horizon for Advanced HCC

1EP, primary endpoint; 2EP, secondary endpoint; BCLC, Barcelona Clinic Liver Cancer; BM, brain metastases; DCR, disease control rate; DoR, duration of response; HCC, hepatocellular carcinoma; LRT, locoregional therapy; ORR, objective 
response rate; OS, overall survival; PFS, progression-free survival; R, randomization; STRIDE, Single Tremelimumab Regular Interval Durvalumab; TTP, time to disease progression; 
TTSD, time to symptom deterioration. 
1. ClinicalTrials.gov. NCT03298451. Accessed March 28, 2022. https://clinicaltrials.gov/ct2/show/NCT03298451. 2. ClinicalTrials.gov. NCT03713593. Accessed March 28, 2022. https://clinicaltrials.gov/ct2/show/NCT03713593. 3. 
ClinicalTrials.gov. NCT04039607. Accessed March 28, 2022. https://clinicaltrials.gov/ct2/show/NCT04039607. 
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R

N=1504

HIMALAYA1

STRIDE 1EP: OS (STRIDE vs sorafenib) 

2EPs: TTP, PFS, ORR, 
DCR, DoR

Patient Population
 BCLC Stage B (not eligible for LRT) or 

Stage C
 Child-Pugh Class A

Durvalumab

Sorafenib

R

N=634

CheckMate 9DW3

Nivolumab + 
ipilimumab

Sorafenib or 
lenvatinib

1EP: OS

2EPs: ORR, DoR, TTSD

Patient Population
 Child-Pugh score 5 or 6
 Excluded active BMs or 

leptomeningeal metastases

R

N=750

1EP: PFS, OS 

2EPs: ORR, DoR, DCR, 
TTP, safety

Pembrolizumab + 
lenvatinib

Lenvatinib

LEAP-0022

Patient Population
 BCLC Stage C; BCLC Stage B, not 

amenable to LRT or curative 
treatment
 Child-Pugh Class A

STRIDE = Single Tremelimumab Regular Interval Durvalumab



Dr. John and Liza Marshall. Off Our Chests – A Candid Tour Through the World of Cancer.
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