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HCC: The bad news

• HCC is 3rd or 4th leading cause of cancer 
death worldwide

• In US it is 9th   (5th in men)

American Cancer Society. Cancer Facts & Figures 2024 



J Clin Transl Hepatol. 2024 Feb 28;12(2):172-181

The better news: Incidence is 
declining



Incidence is declining in all groups



Work-up/evaluation



• American College of Radiology 
protocol for standardizing the 
reporting of imaging findings of HCC

• Only validated for patients at risk for 
HCC

• Cirrhosis
• NOT VALIDATED IN CARDIOGENIC CAUSES

• History of HCC
• Non cirrhotic chronic HBV with 

intermediate or high risk 

Diagnosis by imaging: OVERVIEW OF 
LIRADS

Courtesy Dr. Bonike Oloruntoba-Sanders 



US + AFP

Lesion >1CM or AFP 
>20 or AFP increasing

Contrast enhanced 
multi-phased MRI or CT

Liver Lesion

Apply LIRADS

HCC: DIAGNOSIS: LIRADS

Courtesy Dr. Bonike Oloruntoba-Sanders 



Is there a role for molecular testing?

Adapted from NCCN.org

HCC are associated with a range of molecular alterations 
(Wnt-TGFβ, PI3K-AKT-mTOR, RAS-MAPK, MET, IGF, Wnt-
β-catenin; TP53 and TERT promotor mutations). 
There are no treatments with differential benefit for specific 
molecularly defined subgroups of HCC.

There is no established indication for routine molecular 
profiling in HCC, but it should be considered on a case by-
case basis.
Tumor molecular testing may be warranted in patients with 
atypical histology, cHCC-CCA histology, unusual clinical 
presentations, or for clinical trial enrollment.



Journal of Hepatology 2022 76681-693DOI: (10.1016/j.jhep.2021.11.018) 
Copyright © 2021 European Association for the Study of the Liver Terms and Conditions

BCLC staging and treatment strategy in 2022

http://www.elsevier.com/termsandconditions


First line therapy for advanced 
HCC: Update on NCCN 

Guidelines
WAS

Most recent



IMbrave150: updated overall survival data from a global, randomized, open-label Phase III study of <br />atezolizumab + bevacizumab vs sorafenib in patients with unresectable 
hepatocellular carcinoma



Study design

Finn R: Presented at: 2021 ASCO Gastrointestinal Cancers Symposium.

* Patients had to be evaluated for the presence of varices before 
enrollment, and varices of any size were assessed and treated as 
needed according to local standards of care.



Baseline characteristics

Finn R: Presented at: 2021 ASCO Gastrointestinal Cancers Symposium.

Varices at baseline 26 vs 26%, treated 11 vs 14%



IMBRAVE 150: Updated OS

J Cheng, J Hepatol 2022.

mOS 19.2

mOS 13.4



IMBRAVE 150: Updated PFS

J Cheng, J Hepatol 2022.

mPFS 6.9

mPFS 4.3



OS: Subgroup analysis

*Defined as patients with Vp4 portal vein thrombus, bile duct invasion, or liver infiltration >50%.



Updated response and duration of response

J Cheng, J Hepatol 2022.



Time to deterioration in QOL

Finn N Engl J Med 2020; 382;20



Treatment-Related Adverse Reactions

AEs % (All/Gr 3,4) Atezo-Bev Sorafenib

Tx-related AEs 86/43 95/46

HTN 30/15 24/12

Proteinuria 20/3 7/0.6

Palmar-plantar erythrodysesthesia 0.9/0 41/8

Diarrhea 19/2 49/5

Infusion rxn 11/2 N/A

Rash 13/0 17/3

Bleeding Gr 3/4 6.4 5.6

Autoimmune hepatitis Gr 3,4 0.6 N/A

Adapted from: Finn R. N Engl J Med. 2020;382(20):1894-
1905 & prescribing information 

Fatal GI bleeds (inc. Varices) 1.2% in Atezo-Bev



Future development

• A Study Evaluating Atezolizumab and Bevacizumab, With or 
Without Tiragolumab, in Participants With Untreated Locally 
Advanced or Metastatic Hepatocellular Carcinoma (IMbrave152) 
(SKYSCRAPER-14)

• MORPHEUS-Liver study (ASCO2023:Abst 4010: ORR improved from 11.1% 
in the atezolizumab/bevacizumab arm to 42.5% in patients randomly 
assigned to the triplet of tiragolumab plus atezolizumab/bevacizumab.



The HIMALAYA TRIAL



Kelley, ASCO2017;abstr 4073

Kelley, ESMO World Congress on 
Gastrointestinal Cancer 2020 Virtual. Abst O-6







4 year OS data from HIMALAYA trial

Sangro, Ann Oncol. 2024 May;35(5):448-457



Subgroup analyses for Overall Survival

STRIDE

Durva



PFS





Overall survival by disease control



HIMALAYA: Response Outcomes in ALBI Grade Subgroups

Vogel A et al. ESMO World Congress on Gastrointestinal Cancer 2022;Abstract O-5.

ORR = overall response rate; TTR = time to response; DoR = duration of response







HIMALAYA: Time To Deterioration Patient Reported Outcomes

CI, confidence interval; GHS, global health status; QoL, quality of life
Reference: Sangro B. et al. ASCO 2022.



CARES-310: Camrelizumab plus 
rivoceranib  vs Sorafenib

Lancet 2023; 402: 1133–46



Randomization/endpoints

1:1
Ran-
domi-
zation

Camrelizumab 200mg IV q 2 wk
+ rivoceranib  250mg po qd

Sorafenib 
400mg po bid

Tumor radiological evaluation will be performed every 8 weeks

Stratification factors:
1. Macrovascular invasion and/or extrahepatic metastasis (presence vs. absence)
2. Geographical region (Asia vs. countries outside of Asia)
3. Baseline AFP (AFP < 400 ng/mL vs. AFP ≥ 400 ng/mL)

Primary endpoints PFS and OS



Demographics-CARES-310



PFS and OS: CARES-310



Subgroup analyses: OS



Toxicity:  CARES-310

LFT
In-
crease





Bevacizumab plus atezolizumab
Durvalumab plus tremelimumab
Camrelizumab plus rivoceranib
Nivolumab plus ipilimumab

show overall survival benefit compared with sorafenib and 
have different side effect profiles

Take-away messages from 
recent pivotal trials



Therapy for Child B Patients?

• IMBrave150 and HIMALAYA enrolled Child A patients

• Data for use in Child B for lenvatinib and sorafenib

• Clin Exp Gastroenterol. 2020 Oct 1;13:385-396.  Safety and Efficacy of Lenvatinib Treatment in Child-Pugh A and B 
Patients with Unresectable Hepatocellular Carcinoma in Clinical Practice: A Multicenter Analysis. Ogushi K.

• J Hepatol. 2016 Dec;65(6):1140-1147. Observational registry of sorafenib use in clinical practice 
across Child-Pugh subgroups: The GIDEON study. Marrero JA.

• Nivolumab has been studied in Child B (Kudo M. J Hepatol. 2021 Sep;75(3):600-609.)



Drug(s) Trial Active therapy Control HR

Durvalumab

HIMALAYA

16.6mth

13.8mth

HR=0.86^

Durvalumab + 
tremelimumab 16.4mth HR=0.78, 

p=0.0035

Tislelizumab Rationale-301 15.9mth 14.1mth HR=0.85^

Nivolumab Checkmate-459 16.4mth 14.7mth HR=0.85, p=0.075

There may be a role for immune monotherapy

https://clinicaltrials.gov/ct2/show/NCT03412773
http://clinicaltrials.gov/show/NCT02576509


TKIs in 1st line

Drug(s) Trial Active Control Stats

Sorafenib SHARP 10.7mth Placebo
7.9mth*

HR=0.69, 
p=0.00058

Lenvatinib REFLECT 13.6mth Sorafenib
12.3mth HR=0.92^

Camrelizumab + 
rivoceranib CARES-310 22.1mth Sorafenib

15.2mth
HR=0.62, 
p<0.0001

pembrolizumab 
+ lenvatinib LEAP-002 21.2mth Len

19.0mth**
HR=0.84, 
p=0.0227

https://clinicaltrials.gov/ct2/show/NCT03764293
https://clinicaltrials.gov/ct2/show/NCT03713593


Current 1st line option: Lenvatinib
TKI targeting VEGFR1-3, FGFR1-4, RET, KIT and PDGFRβ

Kudo M, Lancet 2018; 391: 1163–73; Kudo ASCO GI 2019; Abstr 186.



Lenvatinib: Noninferior overall survival; 
better ORR and PFS

Kudo ASCO GI 2019; Abstr 186



Adverse events

Less 
HFS

More 
HTN

More 
proteinuria

More 
Hypo-
thyroidism



Second-line therapy in 
advanced HCC



NCCN Guidelines for Subsequent Line 
Therapy

www.nccn.org

http://www.nccn.org/


Comparison of Mechanism of Action

PD-1 VEGF1 VEGF2 VEGFr Tie2 PDGF
Rb

FGFR Kit Ret RAF MET AXL Flt1,3,
4

Sor + + + + + + + + +
Len + + + + +
Rego + + + + + + + + +
Cabo + + + + + + +
Ram +
Nivo
Pembro

+



Overall Survival in Second-Line Studies

Cabozantinib 
vs Placebo

10.2 vs 
8.0

0.76 (0.63-0.92)
0.005

Regorafenib
vs Placebo

10.6 vs 
7.8

0.63 (0.50-0.79)
<0.0001

Nivolumab 
1/Ipilimumab 3

22.1 mo

Pembrolizumab 
vs Placebo

13.9 vs 10.6
0.781 (0.611-0.998)

0.0238*

Ramucirumab 
vs Placebo

8.5 vs 7.3
0.710 (0.531-0.949) 

0.0199

BruixJ. Lancet. 2017 Jan 7;389(10064):56-66. Abou-Alfa. N Engl J Med. 2018;379:54-63.  Zhu. Lancet Oncol. 2019;20:282-296. Finn R. J Clin Oncol. 
2020;38:193-202. Yau. JAMA Oncol. 2020;6:e204564.  ASCOGI2022;abstract 383

Pembrolizumab 
vs Placebo

14.6 vs 13
0.79

0.0032



Patients Who Receive 2nd-Line Have Prolonged Survival

Presented at: ASCO GI 2019, Abstract 371.

Exploratory 
Analysis from 
RESORCE

Regorafenib
(n=374)

Placebo
(n=193)

Median OS from 
start of prior 
sorafenib to 
death (95% CI), 
months

26.0 
(22.6-28.1)

19.2
(16.3-22.8)

Bruix J. Lancet. 2017;389(10064):56-66.



Choice of Second-Line After Atezolizumab + 
Bevacizumab?

Outcome for lenvatinib or other MTA after Atezo/Bev

Oncology (2023) 101 (10): 624–633.



Future directions

• Formally establishing role of TKIs in second line after current first line 
options

• Phase II trial of second-line regorafenib in patients with unresectable 
hepatocellular carcinoma after progression on first-line atezolizumab plus 
bevacizumab: REGONEXT trial.

• ACCRU-GI-2008: A phase II randomized study of atezolizumab (Atezo) plus a 
multi-kinase inhibitor (MKI) versus MKI alone in patients with unresectable 
advanced hepatocellular carcinoma (aHCC) who previously received 
atezolizumab plus bevacizumab (Bev).



ADJUVANT THERAPIES:

ADJUVANT THERAPY AFTER 
SURGERY OR ABLATION IN HIGH 
RISK HCC

Update on 



STORM trial: adjuvant sorafenib was negative

Lancet Oncol. 2015 
Oct;16(13):1344-54.



Atezolizumab + Bevacizumab as 
adjuvant therapy 

Kudo. ASCO 2023. Abstr 4002.  Qin. Lancet. 2023;402:1835







More toxicity in the atezo/bev 
arm of the study



Cancers. 2021;13,1962. 

Adjuvant (Post-resection or Ablation) 
Studies Ongoing



ADJUVANT THERAPIES:

ADJUVANT THERAPY IN 
CONJUNCTION WITH TACE

Update on 



Mostly negative: adjuvant 
sorafenib after TACE





PFS improved with Durva/Bev 
but not Durva



Cancers. 2021;13,1962. 

Adjuvant after TA(C)E: Studies ongoing

tremelimumab (T) plus durvalumab (D) with or without lenvatinib combined with concurrent 
transarterial chemoembolisation (TACE) versus TACE alone in patients (pts) with locoregional 
hepatocellular carcinoma (HCC): EMERALD-3



Summary

• First line therapy for uHCC will soon have 4 treatment options: 
Future directions are adding novel therapies to standard 
backbones

• Second line therapy remains TKIs but role of continuing IO unclear
• A number of adjuvant clinical trials remain to be read out but there 

does appear to be benefit for immunotherapy based combinations.
• Child Pugh B patients benefit, but benefit less on an absolute 

basis from systemic therapies
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