
Optimizing Treatment 
Strategies: Immunotherapy 
in Combination with Local 
Therapy for Hepatocellular 
Carcinoma

Mridula Krishnan, MD
Assistant professor
Division of hematology/oncology
Fred and Pamela Buffett cancer center



Financial disclosures

None



❖Overview of treatment of unresectable HCC
❖Systemic therapy landscape in HCC
❖Clinical trials supporting combined approach with local and 
immunotherapy
❖Future directions

Objectives 



Introduction 

▪ Third leading cause of cancer related death globally 
▪ Most common primary liver cancer
▪ Arises in a background of chronic liver disease including chronic viral 

hepatitis, alcohol associated liver disease and NASH
▪ Unfortunately, associated with one of the lowest five-year survival 

rates at 21%
▪ Challenges in treatment – Management varies based on tumor 

burden, liver function, comorbidities and performance status

Cancer Statistics, 2023. CA Cancer J. Clin.



Pathogenesis 



Surgical Options: Liver resection and transplantation
Systemic Therapies: immune checkpoint inhibitors/Targeted 
therapies 
Local Therapies: Ablation, transarterial chemoembolization 
(TACE), radioembolization, SBRT

Current treatment landscape



Nccn guidelines for unresectable HCC



First line systemic therapy



Systemic therapy 
– how do you 

choose first line?

What work up should be done 
at the start
Images with 4 phases for liver 
and chest imaging
Liver function – Child Pugh 
score

How to optimize atezolizumab-
bevacizumab
EGD – risk of bleeding with 
bevacizumab
Varices – Beta 
blockers>ligatures

Criteria for selection for 
atezolizumab/bevacizumab 
versus durva tremilimumab
Contraindication to bev – recent 
bleeding/thrombosis/active 
wound



• Several subsequent-line therapy options for disease progression 
following first-line systemic therapy

• However, there are no comparative data to define optimal treatment 
after first-line systemic therapy. 

• Targeted therapy options include regorafenib (for C-P Class A HCC), 
cabozantinib (for C-P Class A HCC), lenvatinib (for C-P Class A HCC), 
and sorafenib (for C-P Class A or Class B7 HCC). Regorafenib and 
cabozantinib are category 1 options

• Checkpoint inhibitor options include nivolumab monotherapy, 
pembrolizumab monotherapy, and combination therapy with nivolumab 
and ipilimumab

Subsequent line therapy – how do 
you choose?



• Moderate response rates
• Immune tolerance in the TME

Challenges with immunotherapy 
alone



• Synergistic effects
• Median PFS for patients treated with TACE remains 7-8 

months
• TACE may prime the tumor microenvironment for 

immunotherapy and anti VEGF therapy via neoantigen 
release and ischemia

• Immunogenic cell death induced by local therapies

Rationale for combination 
therapies



• Emerald 1 – TACE +/- systemic therapy 
• NRG/RTOG 1112 – SBRT for HCC with sorafenib
• Launch trial -  Lenvatinib vs Lenvatinib + TACE

Clinical trials and studies for 
combination local/targeted therapies





• Double blind phase 3 study
• Embolization eligible unresectable HCC
• Child Pugh A to B7
• ECOG 0-1

Design







• First global phase 3 study to demonstrate statistically 
significant PFS benefit 

• ORR Consistent across key clinical subgroups
• Safety profile was manageable and consistent with known 

safety profile of TACE and ICI



• Advanced/unresectable HCC\RCT, 
• Phase III study in China
• Randomized to Lenvatinib + TACE (n = 170) or lenvatinib 

alone (n = 168). 
• Median OS of 17.8 months for the combination versus 

11.5 months for lenvatinib alone (HR, 0.45; P < .001). The 
median PFS was 10.6 and 6.4 months, respectively

Launch trial



• Timing and sequencing is crucial for maximizing 
therapeutic synergy

• This is unclear
• Administering immunotherapy before radiation therapy 

aims to prime the immune system, enhancing the 
recognition of tumor antigens released during subsequent 
radiation therapy. 

• Radiation therapy can modulate the tumor 
microenvironment, enhancing the expression of molecules 
such as PD-L1, thus providing a rationale for the 
subsequent introduction of immunotherapeutic agents like 
PD-1/PD-L1 inhibitors

Combination of RT and ICI



• Randomized Phase 3 study
• Recurrent HCC unsuitable for surgery/ablation or TACE
• Child Pugh A
• 1:1 to either Sorafenib 400mg BID or SBRT (27.5 to 50 Gy 

in 5 fractions) with sorafenib 200mg BID increased to 
400mg BID after 28 days

• Primary end point was OS

NRG/RTOG 1112 – SBRT for 
HCC with sorafenib



• 292 patients
• Accrual closed early since SOC for systemic therapy changed around 

this time
• 193 patients accrued, multisite
• median OS was improved from 12.3 mo. (90% CI 10.6, 14.3) with S to 

15.8 mo. (90% CI 11.4-19.2) with SBRT/S (HR=0.77, 1-sided 
p=0.0554)

• Median PFS was improved from 5.5 mo. (95% CI 3.4-6.3) with S to 9.2 
months (95% CI 7.5-11.9) with SBRT/S (HR=0.55, 95% CI 0.40-0.75, 
2-sided p=0.0001)

• Compared to Sorafenib alone, SBRT improved OS & PFS in patients 
with HCC, with no observed increase in AEs, and a strong suggestion 
for QOL benefit at 6 months

RTOG study



Ongoing trials 

Trial Randomization End point
LEAP –012 TACE vs TACE + 

pembrolizumab/lenvatinib
End point PFS/OS

EMERALD 3 TACE versus TACE + 
durvalumab/tremilimumab +/- 
lenvatinib

PFS

EMERALD Y-90 TARE + durvalumab/bevacizumab PFS

ROWAN TARE + durvalumab+ tremilimumab ORR

REPLACE TACE/TARE + 
pembrolizumab/regorafenib

PFS



•Patient Selection
• Identifying patients who may benefit most from 

combination therapy
•Safety and Toxicity

• Managing adverse effects from combination treatments
•Cost and Accessibility

• Economic considerations in combining therapies

Challenges and considerations



Future directions
• Integration of locoregional therapies with systemic 

therapy is undergoing a rigorous investigation 
• potential to revolutionize HCC treatment and could 

significantly alter the treatment paradigm in the future
• However, the optimal timing for such combination therapy 

remains undetermined.
• Development of precise biomarkers and prognostic 

models is imperative to select the most suitable patients 
for these therapies
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