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Overview

• Role of systemic therapy for:
– Advanced stage HCC 

– Adjuvant therapy after resection/ablation

• Updates in down-staging and “all-comers” outcomes
– Combining systemic therapy with down-staging prior to LT?

– Ongoing combination clinical trials for intermediate stage HCC



BCLC Staging Classification

Reig M et al. Journal of Hepatology. 2022.
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BCLC Staging Classification



Targeted Therapy for HCC Tyrosine Kinase Inhibitors



Llovet JM et al. NEJM. 2008; 359:378-390.

Targeted Therapy for HCC
Sorafenib

• SHARP trial - 602 patients with 
advanced HCC (1/2 with vascular 
invasion or metastases) and Child’s A 
cirrhosis randomized to oral sorafenib 
400 mg bid versus placebo, showing a 
modest but significant survival benefit 
with sorafenib 

– Median survival 3 months longer (10.7 
vs 7.9 mo)



Kudo M et al. Lancet. 2018;391:1163-73.

Targeted Therapy for HCC
Lenvatinib

• Open label phase-3 study REFLECT compared 1st line lenvatinib
vs sorafenib

• Lenvatinib was non-inferior to sorafenib
– Median OS 13.6 vs 12.3 mo (HR 0.92)

• Lenvatinib had improvement in secondary endpts
– PFS, TTP, and ORR all better w/ lenvatinib

• Discontinuation rate due to AEs fairly similar (9% vs 7%)

• In 2018, lenvatinib approved in US, Europe, and Japan



Martin S, Mehta N, Emamaullee J. Liver Txp. 2023.

Immunotherapy for HCC



Targeted Therapy for HCC
Atezolizumab/Bevacizumab

• Global, open label phase 3 trial
• 336 pts randomized to Atezolizumab (immunotherapy) plus 

Bevacizumab (VEGF-inhibitor) vs 165 pts in Sorafenib arm
• Pts with untreated varices were excluded

Finn R et al. NEJM. 2020.



Finn R et al. NEJM. 2020.

Targeted Therapy for HCC
Atezolizumab/Bevacizumab
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Targeted Therapy for HCC
Atezolizumab/Bevacizumab



Median OS 19.2 vs 13.4 mos, HR 0.66
Median PFS 6.9 vs 4.3 mos, HR 0.65

Cheng A et al. J Hep. 2022.

Targeted Therapy for HCC
Atezo/Bev Updated Results



Abou-Alfa G et al. NEJM Evidence. 2022.

Targeted Therapy for HCC
Durvalumab/Tremelimumab



Singal A et al. AASLD HCC Practice Guidance. 2023.

Targeted Therapy for HCC



Singal A et al. AASLD HCC Practice Guidance. 2023.

Targeted Therapy for HCC



Patient Case

• 65 y/o patient with compensated MASH cirrhosis
• Found to have single 4 cm LR-5 HCC on quad phase CT 

scan in segment 2, no metastatic spread, no portal vein 
invasion, normal spleen size

• Excellent functional status
• Bili 0.8 mg/dL, albumin 3.7 g/dL, INR 1.1, AST/ALT 40s, 

Platelets 120K; Child-Pugh A5, MELD-Na 8

• AFP 35 ng/mL, AFP-L3 17%, DCP 1.8 ng/mL 



EASL Clinical Practice Guidelines. 2018.

BCLC Optimal Surgical Candidate



Patient Case

• 65 y/o patient with compensated MASH cirrhosis and 4 
cm LR-5 lesion, undergoes resection 

• Resection specimen shows 4.3 cm HCC, moderate 
differentiation, and microvascular invasion

• Any role for adjuvant therapy?



High risk features- tumor size >5cm, >3 
tumors, vascular invasion, poor tumor diff

ASCO GI 2023. IMbrave050. 

Role for Adjuvant Therapy?



ASCO GI 2023. IMbrave050. 

Role for Adjuvant Therapy?



Singal A et al. AASLD HCC Practice Guidance. 2023.

Role for Adjuvant Therapy



Patient Case (Revised)

• 65 y/o patient with compensated MASH cirrhosis

• Found to have multifocal unilobar HCC, two large LR-5 lesions 9 
cm and 5 cm (total diameter of 14 cm); no metastatic spread, no 
portal vein invasion, mild splenomegaly

• Excellent functional status

• Bili 1.5 mg/dL, albumin 3.4 g/dL, INR 1.3, AST/ALT 40s, Platelets 
100K; Child-Pugh A6, MELD-Na 12

• AFP 35 ng/mL, AFP-L3 17%, DCP 3.8 ng/mL 



65 yo With MASH and Large HCC



Reig M et al. Journal of Hepatology. 2022.

BCLC Staging Classification



Down-Staging of HCC for Transplant

• Definition: Reduction in the size of tumor using local regional 
therapy to meet acceptable criteria for liver transplant1

• Tumor response: Based on radiographic measurement of the size of 
all viable tumors, not including the area of necrosis from local 
regional therapy2

• A selection tool for tumors with more favorable biology that respond 
to down-staging treatment and also do well after liver transplant1

1. Yao & Fidelman. Hepatology. 2016;63:1014-1025; 2. EASL Guidelines - Briux J et al. J Hepatol. 2001;35: 421–430.



Y-90

C-TACE

P=0.0012

Time to Progression (TTP)

Salem R et al. Gastroenterology. 2016;151:1155-1163.

SIRT (Y-90) Versus TACE (PREMIERE)



cTACE     21                10                 2                   1                  1                  0
Y90          24                 9                  2                   1                  0                  0

cTACE
- - -  Y90

Intention-to-treat Survival

Salem R et al. Gastroenterology. 2016;151:1155-1163.

SIRT (Y-90) Versus TACE (PREMIERE)



65 yo With MASH and Large HCC

Radioembolization with TheraSphere/Y-90



65 yo With MASH and Large HCC

Pre-treatment 1 mo after Y-90 #1 1 mo after Y-90 #2
4 mo after Y-90 #1



UNOS Down-Staging Protocol

• Inclusion criteria
– 1 lesion > 5 cm and ≤ 8 cm 

– 2 or 3 lesions ≤ 5 cm w/ total tumor diameter ≤ 8 cm

– 4 or 5 lesions ≤ 3 cm w/ total tumor diameter ≤ 8 cm

– No vascular invasion or extrahepatic disease on imaging

• Minimum 3 month observation period after successful down-staging 
into Milan before LT can be undertaken

Yao et al. Hepatology. 2008;48:819-827.
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Median post-LT follow-up 4 years
Overall post-LT HCC recurrence 10% 

Mehta N et al. Clin Gastroenterol Hepatol. 2018;16:955-964.

Multicenter Down-Staging: Region 5



46%

100%

33%

1 Risk Factor

0 Risk Factors

p=0.001 

2 Risk Factors

Risk factors
- Pre-treatment AFP ≥ 1000  
- Child-Pugh B/C 

Mehta N et al. Clin Gastroenterol Hepatol. 2018;16:955-964.

Treatment Failure: AFP and Child’s Class 



• From 2011-15, pts initially beyond Milan 
criteria with partial or complete response 
(mRECIST) randomly assigned to LT or 
non-transplantation therapies

Mazzaferro et al. Lancet Oncology. 2020.

Multicenter Down-Staging RCT: Italy



P Tabrizian et al. JAMA Surgery. 2022.

Multicenter Down-Staging Study



UNOS
Down-staging criteria

Dropout

End-point of Down-staging = 
Milan Criteria

LRT for tumor down-staging

Liver Transplant

5-yr survival same as Milan criteria 
without down-staging

LRT for maintaining tumors
within LT listing criteria 

Dropout Observation period ≥ 3 months

Automatic MELD exception for UNOS-DS after down-staging 
now national policy



UCSF
USC

UCSD
CPMC

Scripps Clinic
Stanford

U Michigan
Mt. Sinai

U Pennsylvania

Multicenter Evaluation of Reduction In Tumor Size before 
Liver Transplantation (MERITS-LT) Consortium



Prospective Down-Staging Multi-Regional Study: 
MERITS-LT

Mehta N et al on behalf of MERITS-LT Consortium. Gastroenterology. 2021.

• Among 209 HCC pts meeting UNOS-DS criteria, 2-yr probability of 
successful down-staging 88%

• No difference in probability of successful down-staging or liver 
transplant between TACE (n=132) and Y-90 (n=62)  

• Tumor under-staging (explant > Milan) in 43%, and sum of the 
number of viable tumors + largest tumor diameter on last imaging 
only significant predictor of under-staging



Patient Case (Reminder)

• 65 y/o patient with compensated MASH cirrhosis

• Found to have multifocal unilobar HCC, two large LR-5 lesions 9 
cm and 5 cm (total diameter of 14 cm); no metastatic spread, no 
portal vein invasion, mild splenomegaly

• Excellent functional status

• Bili 1.5 mg/dL, albumin 3.4 g/dL, INR 1.3, AST/ALT 40s, Platelets 
100K; Child-Pugh A6, MELD-Na 12

• AFP 35 ng/mL, AFP-L3 17%, DCP 3.8 ng/mL 



MILAN CRITERIA

• 1 lesion ≤ 5 cm
• 2-3 lesions ≤ 3 cm
• No extra-hepatic dz

UNOS
DOWNSTAGING 

CRITERIA

• 1 lesion 5.1-8cm 
• 2-3 lesions ≤ 5 cm
• 4-5 lesions ≤ 3 cm
• TTD ≤ 8 cm
• No extra-hepatic dz

“BEYOND 
UNOS-DS” CRITERIA

• Any number of 
tumors

• TTD > 8cm
• No extra-hepatic dz

HCC Transplant Criteria



UNOS-DS

Beyond UNOS-DS

56%

21%

P < 0.001

Sinha J. Hepatology. 2019.

UNOS-DS vs Beyond UNOS-DS:
Intention-to-Treat Survival 



68%

57%

47%

38%

Number of 
Lesions + 

Largest Tumor 
Diameter

Sinha J. Hepatology. 2019.

Probability of Downstaging by Initial Tumor Burden



Mehta et al. Hepatology. 2020;71(3):943-54.

UNOS Down-Staging Cohorts



Tan et al. CGH. 2022.

Within Vs Beyond UNOS-DS Systematic Review + 
Meta-Analysis



CP A (n=54)

CP B/C (n=21)

Natarajan B et al on behalf of the MERITS-LT Consortium. AJT. 2023.

ITT Survival From 1st DS Procedure in 
All-Comers by CP Score



Inferior Outcomes Beyond UNOS-DS

• An upper limit in tumor burden probably exists beyond 
which successful LT after down-staging becomes an 
unlikely goal
– Significantly worse rates of down-staging, ITT survival, waitlist 

dropout, and post-LT survival for HCC pts initially beyond UNOS-
DS compared to Milan and UNOS-DS patients 

• Could adding systemic therapy in this population be 
helpful to improve outcomes??



EMERALD-1 Press Release

• An upper limit in tumor burden probably exists 
beyond which successful LT after down-staging 
becomes an unlikely goal

• Could adding systemic therapy in this population 
be helpful to improve outcomes??



Martin S, Mehta N, Emamaullee J. Liver Txp. 2023.

Ongoing HCC Immunotherapy Trials



Mehta N, Yao FY, Kelley RK. Hepatology. 2023. 

Planned Clinical Workflow Within 
MERITS-LT Consortium



Patients with HCC receiving immuno-checkpoint inhibitors 
(n=80)

Within MC at diagnosis (n=43)
53.7%

Beyond MC at diagnosis (n=37)
46.2%

Tabrizian P et al. ILTS and AASLD 2023. 

MERITS-LT Consortium



The 3-year cumulative probability of dropout 
53.7% in beyond MC cohort

Patients with HCC receiving immuno-checkpoint inhibitors 
(n=80)

Beyond MC at diagnosis (n=37)  
46.3%

DS (n=25)
67.6%

Failed DS (n=12)
42.1%

Median of 5.8 months

LT (n=11) Awaiting LT 
(n=9)

Dropout 
(n=5)

Tumor progression 
(n=3)

LT (n=1) Awaiting LT 
(n=0)

Drop out 
(n=11)

Tumor progression 
(n=6)



Rejection Post LT

• Post-LT rejection rate was 16.6% 
n=2 severe, 1 graft loss and re-LT

n=3 mild secondary to low immunosuppression

• ICI dose < 3 months pre-LT was associated with 
increased rejection (p=0.04)  

à Type, duration, ULD not significant



HCC Systemic Therapy Summary 

• Atezo/Bev and STRIDE (Durva/Treme) regimen are 
excellent 1st line treatment options for advanced HCC
– Need EGD before (or right after) starting Atezo/Bev to exclude 

high bleeding risk

• Very early immature data but Atezo/Bev (IMbrave050) 
first ever positive adjuvant tx trial for HCC after resection 
or ablation w/ high risk for recurrence



HCC Systemic Therapy Summary 

• Several ongoing trials combining systemic therapy with LRT for 
intermediate stage HCC with recent press release for positive 
results with EMERALD-1 regimen

• Patients with tumor burden exceeding UNOS-DS criteria must be 
very carefully selected for LT
– Consider additional LRT, minimum observation period before LT, and 

more stringent AFP cutoffs

– With improved systemic therapy, interest in combining w/ LRT to 
improve ITT outcome 

• Need washout period of ~3 months with immunotherapy prior to LT 



Thank You!

neil.mehta@ucsf.edu



Key Eligibility Criteria:
§ Confirmed HCC
§ Unsuitable for curative therapy, 

e.g., surgical resection, ablation, 
transplantation

§ Disease amenable to TACE
§ No extrahepatic disease
§ Child-Pugh A to B7
§ ECOG 0 or 1
§ Exclude Vp3 and Vp4

N = 600

Arm A: Durvalumab 
+ TACE

Arm B: Durvalumab 
+ TACE + 

Bevacizumab

Arm C: TACE + 
Placebo

R

Primary endpoint:
PFS for Arm A vs
Arm C (BICR)

Secondary endpoints:
PFS for Arm B vs
Arm C (BICR), OS, PROs

Other endpoints:
Safety, PK

ICI + TACE: Phase 3 Trial EMERALD-1

• A Phase 3, Randomized, Double-Blind, Placebo-Controlled Study

www.Clinicaltrials.gov, NCT03778957.



Martin S, Mehta N, Emamaullee J. Liver Txp. 2023.

Immunotherapy for HCC



Targeted Therapy for HCC

• From 2008-2017, multiple agents failed to show superiority over 
sorafenib in randomized trials in 1st line advanced, unresectable HCC
– Brivanib
– Sunitinib
– Linifanib
– Sorafenib+erlotinib; Sorafenib+doxorubicin
– Bevacizumab+erlotinib

• Multiple negative studies in 2nd line after sorafenib
– Everolimus, ramucirumab, brivanib, tivantinib, others







Kudo M. Liver Cancer. 2015;6:1-12.

Immune Checkpoint Blockade in HCC

• “Immune escape” of tumor cells from activated CD8(+) T-cells Expression of PD-
L1/PD-L2 that binds to PD-1



Kudo M. Liver Cancer. 2015;6:1-12.

Immune Checkpoint Blockade in HCC

• Immune checkpoint blockade: anti-PD-1, anti-PD-L1, and anti-CTLA-4 antibodies 
restore cytotoxic T-cell activity



Immunotherapy (n=30)

• Types: Nivolumab (80%)
Pembrolizumab (10%)
Atezo/Bev (10%)

• ICI cycles: 7.5 (IQR 4-13.5)

• 13 (43.3%) receiving their last ICI dose < 30 days pre-LT

• No grade 3-5 adverse events were reported on the wait list



ITT survival
3-yr 69%

94.1% within MC
87.5% beyond MC

                         p=0.55

Overall Survival (ITT and Post LT)


