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Systemic Treatment for HCC

• Who needs systemic treatment?
• Tyrosine kinase inhibitors (pills) for HCC
• Immunotherapy for HCC
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BCLC Staging- Rx Algorithm

Barcelona-Clínic Liver Cancer staging classification and treatment schedule PST=performance status test. 
N=nodules. M=metastases. PEI=percutaneous ethanol injection. Llovet, Burroghs, Bruix; Lancet 2003; 362: 1907
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Systemic Treatment for HCC
Core Criteria
• Unresectable HCC: Not eligible for resection, ablation, or transplantation

• BCLC Stage B or C: Intermediate or advanced disease

• Child-Pugh A or select B: Preserved liver function required

• ECOG PS 0-1: Good performance status

Patient Factors
• Liver Function:

• Child-Pugh A (preferred) or B7 (select agents)
• Performance Status: ECOG 0–1 (good function and activity level)
• Prior Treatment: Progression after locoregional therapy (TACE, ablation), Recurrence after surgery/ablation 

not amenable to local therapy
• Contraindications:

• No uncontrolled autoimmune disease (for immunotherapy)
• No severe bleeding risk (for anti-angiogenic agents)
• No severe comorbidities (heart, kidney disease)
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HCC is highly vascular :
? Utility of targeting tumor vasculature

- thalidomide, lenalidomide

- Antibodies to VEGF 
(bevacisumab, ramicurimab)

- Oral TKI  VEGF – and multi-
kinase inhibitors (sorafenib,
regorafenib, cabozantinib)
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§ Sorafenib inhibits: VEGF 2,3, RAF, PDGFR- kinases
§ International, randomized Phase III Study
§ Eligible:

§ Biopsy proven HCC
§ Advanced HCC (not operable or OLT 

candidate)
§ Measurable disease
§ ECOG 0-2
§ Child- Pugh A class 
§ No previous Rx

§ N= 602, half received sorafenib (400 mg bid), half 
placebo

§ Trial stopped early because sorafenib arm showed 
survival benefit

§ OS: Sorafenib 10.7 Mo/ Placebo 7.9 Mo, 
§ HR- 0.69, P< 0.001

SHARP trial: Sorafenib (Nexavar) vs Placebo
Llovet et al, NEJM 2008; 359: 378-90
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HFS of sorafenib-1

Sorefenib: Hand Foot Syndrome/ 
Desquamation
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Lenvatinib vs Sorafenib Efficacy Measures
OS: Lenvatinib is Non- inferior to Sorafenib

Side Effects: Lenvatinib vs Sorafenib
Lenvatinib:  Less HFS (27% v 52%), More HTN (42% v 30%)
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Abscopal regression of hepatocellular carcinoma 
after radiotherapy for bone metastasis

Gut 1998;43:575-577
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https://www.flickr.com/photos/nihgov/20673870162/in/album-72157656657569008/

Harnessing the Immune System
Types of immunotherapy
• Checkpoint Inhibitors: These drugs block proteins 

(checkpoints) that tumors use to hide from immune cells, 
allowing T cells to keep attacking cancer without being 
switched off.

• Monoclonal Antibodies: Engineered antibodies recognize 
and bind to specific antigens on cancer cells, marking 
them for destruction or delivering toxic substances 
directly to the tumor. (eg ADCs)

• Adoptive Cell Therapies (like CAR-T/TIL): Collect patient 
immune cells, usually T cells, engineer or expand them 
outside the body to better detect and kill cancer, then 
infuse them back to boost the patient’s anti-tumor 
response.

• Cancer Vaccines: These therapies trigger the immune 
system to recognize tumor-specific markers, eg dendritic 
cell vaccines, peptide vaccines (GPC3), personalized 
neoantigen vaccines)

• Immunomodulators: Broaden and heighten the general 
immune response, helping immune cells respond more 
aggressively to cancer.
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Mutational heterogeneity in cancer and the search for new cancer genes, 
Nature 2013

Mutational heterogeneity in cancer and the search 
for new cancer genes, Nature 2013
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• N- 262
• 20% grade ¾ toxicities
• ORR (investigator):  20%
• DCR  64%
• Sorafenib naïve ORR: 23%, post sorafenib 

ORR: 21%
• Responses regardless of PD-L1 

expression

• Nivolumab approved based on Phase II 
results (2017)

Lancet 2017

2013
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• N: 743 patients
• OS: HR: 0.85, p= 0.075
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Atezolizumab- Bevacizumab vs Sorafenib (Imbrave 150 Trial) - Finn et al, NEJM 2020
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Tremelimumab + Durvalumab vs sorafenib (Himalaya Trial)  Abou-Alfa, NEJM Evidence 2022
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Treatm ent Patients (n) O RR (% )
M edian O S 
(m onths)

C om m ents/Subgr
oup

Nivolumab 371 15 16.4 CheckMate 040, all 
comers53

Pembrolizumab 278 18 13.9 KEYNOTE-224, 
pretreated5

Camrelizumab 217 15 13.8 Phase II, pretreated5

Durvalumab 104 11 13.6 Phase I/II, pretreated5

Tremelimumab 69 7 15.1 Phase II, pretreated5

Durvalumab + 
Tremelimumab 159 9.5–24.0 11.3–18.7 HIMALAYA, 1L, STRIDE 

regimen5

Pembrolizumab + 
Lenvatinib 100 36 22 Phase Ib, 1L5

Nivolumab + 
Ipilimumab 148 31–32 12.5–22.8 CheckMate 040, 

pretreated5

Atezolizumab + 
Bevacizumab 336 27 Not evaluable (NE)

IMbrave150, 1L, 
improved OS vs 
sorafenib52

Nivolumab + 
Cabozantinib 36 14 21.5 Phase I, pretreated5

Nivolumab, 
Ipilimumab, 
Cabozantinib

35 31 NE Phase I, pretreated5

ORR: Overall response rate; OS: Overall survival; 1L: First-line; NE: Not evaluable or not 
reached.
1.https://pmc.ncbi.nlm.nih.gov/articles/PMC7600093/
2.https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0306869
3.https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2021.652172/full
4.https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1379622/full
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https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0306869
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9950866/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7600093/
https://journals.plos.org/plosone/article?id=10.1371%2Fjournal.pone.0306869
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2021.652172/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1379622/full
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Systemic Treatment of HCC in Patients with Poor Liver 
Function(Child-Pugh B/C or Poor ALBI Score):

• Child-Pugh B (B7):
• Selective systemic therapy possible (e.g., sorafenib, lenvatinib, HAIC, 

immunotherapy in clinical context)
• Median OS: 5–8 months,  Best for B7 (not B8/B9)

• Child-Pugh B (B8/B9) & C:
• Systemic therapy generally not recommended
• Median OS: <3–5 months

• ALBI Grade 2b/3:
• Poor prognosis
• Median OS: 3–5 months
• Alternative: HAIC or palliative care

Clinical Recommendations:
• Avoid systemic therapy in Child-Pugh C and B8/B9
• Consider HAIC for Child-Pugh B patients (especially B7)
• Multidisciplinary evaluation is essential

Reference:    AGA , ASC O, and VA/D O D  guidelines (2022–2024)
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Bruix,	Lancet	2015

Adjuvant Treatment for
Resected/ Ablated HCC
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Emerging	Immunotherapy	for	Hepatocellular	Carcinoma:	A	Guide	for	Hepatologists
Hepatology	2022,	Foerster	et	al

Adjuvant Treatment for
Resected/ Ablated HCC

interim analysis median follow-up of 17.4 months

atezolizumab and bevacizumab significantly increased IRF-RFS when used as 
adjuvant therapy following surgical resection or ablation. Patients who received 
the combination treatment had their risk of recurrence or death reduced by 28% 
compared with patients in the active surveillance arm. At this time point, the 
median IRF-RFS was not reached for either arm
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Imbrave 050:  Results and Implications

Primary Endpoint:
• Recurrence-Free Survival (RFS):
• HR = 0.72 (95% CI: 0.56–0.93; p=0.012)
• 12-month RFS: 78% (treatment) vs. 65% (surveillance)
• Median RFS: Not reached in either arm

Safety:
• Grade 3/4 AEs: 41% (treatment) vs. 13% (surveillance)
• Treatment-related deaths: 2% (6 patients, 2 deemed related)
• No significant QoL deterioration

Clinical Impact:
• First phase 3 trial to show adjuvant therapy improves RFS in HCC
• Establishes atezolizumab + bevacizumab as a new adjuvant standard for 

high-risk resected/ablated HCC
• Longer follow-up needed for overall survival

Reference:  The Lancet, 2023. DOI: 10.1016/S0140-6736(23)01796-8
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• Systemic inflammation has adverse correlation 
with cancer specific outcomes, reflected by 
CRP, ANC, NLR

• NLR associated with survival in numerous 
tumor types, HCC data so far conflicting

• Myeloid derived suppressor cells (MDSC) 
have potent immunosuppressive function in 
tumor microenvironment

• N 991  (2006- 2015)
• NLR cut-off 4.0 (relevant in other studies)
• High NLR correlates with poor prognosis and 

higher stage, MELD, CP score, AFP
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• Via IFNb, CD8 effector T-cell infiltration
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https://doi.org/10.1016/S0140-6736(23)01796-8
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M ethods
non-small cell lung cancer (NSCLC)  melanoma and any tumor histology evaluating PD-L1 from January 2020 to October 2023. 

Results
SARS-CoV-2 mRNA vaccine within 100 days of initiating ICI was associated with increased overall survival among patients with:
NSCLC (median OS 20.6 months vs. 37.3 months, three-year OS 30.6% vs 55.8%, adj HR 0.51, 95% CI 0.37-0.71, p < 0.0001) and 
metastatic melanoma (median OS 26.67 months vs unmet, 36-month OS 44.1% vs 67.5%, adj HR 0.34, 95% CI 0.17-0.69, p=0.0029). 

Survival benefits were maintained with propensity score matching and among patients with immunologically “cold” tumors (TPS<1%).

SARS-CoV-2 mRNA vaccination stimulated a surge in Type I interferon that prompted antigen presenting cells to prime CD8 T cells targeting 
multiple tumor antigens and tumor cells to upregulate PD-L1 expression. 

LBA54 - SARS-CoV-2 mRNA vaccines sensitize tumors to immune checkpoint blockade
Speakers
Adam J. Grippin (H o u s to n , U n ite d  S ta te s  o f A m e rica )

LBA54  ESMO 2025- SARS-CoV-2 mRNA vaccines sensitize tumors to immune checkpoint 
blockade

Adam J. Grippin (H o u s to n , U n ite d  S ta te s  o f A m e rica )
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Immunologic Effect of Local Therapy

Greten, J of Hepatology 2019
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Systemic Treatment for HCC- Take Away

• A number of new drugs for HCC have become available over the past years 
• TKI's have potential to control HCC
• Immunotherapy at times can induce complete responses (potential for cure)
• Future progress will depend on out improved understanding of the tumor 

microenvironment to be able to make immunotherapy more effective even in cancers with 
a strong immunosuppressive microenvironment
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