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Disclaimer



Interventional Radiology and the Liver — Locoregional
Therapy Toolkit




BCLC Staging and Treatment for HCC. What's new?




Not One Size Fits All

https://livercancermonth.eu/liver-cancer/

Multidisciplinary team approach, combination and sequencing of multiple therapies (liver
function permitting), optimizes and increases chance of curative outcomes




BCLC is Not Dogma

Cardiovasc Intervent Radiol (2021) 44:1070-1080



Personalized Approach
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What is the Patient’'s Destination? Managing 2 Diseases!

Tra

eath from

Death from Cancer CP 6-B7 CP B8 +
ALBI 1 ALBI 2 ALBI 3



ALBI Score Often Outperforms Child Pugh, Especially in CP A

Total Bilirubin and Albumin:
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Very Early (BCLC 0) through UCSF
Extended Transplant (BCLC B)

Focus on Curative Intent

Ablative Modalities:
RATAVAVATATZAN
Y90 RS, etc..




Locoregional Therapy as Monotherapy

Solitary tumor, no vascular invasion, no extrahepatic spread, Child Pugh A

Lewandowski et al. Radiology 2018



Transplant Candidacy?

LIVER TRANSPLANT



Liver Transplant

* Most ideal: low recurrence rates and concurrent treatment of cirrhosis

 Transplant for HCC: those in Milan criteria achieve 5-year survival >70%,
similar to those without HCC

Escartin A Transplant Proc. 2007
Mazzaferro V Liver Transplant. 2011
Mazzaferro V NEJM 1996



Locoregional Therapy for Bridging to
Transplant

» Rationale to prevent dropouts, maintain patients within Milan
* Relevant in regions with long wait times
 Trends towards improved dropout rates with (L Kulik Hepatology 2018)
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Complete pathologic response to locoregional therapy confers better long
term post transplant outcomes

Reduce chance of tumor under-staging on explant pathology (assoc w/
worse post transplant survival, Mehta JAMA Oncol 2017)




Downstaging for Transplant for those
Beyond Milan Criteria

T3, ~UCSF

Abdominal Radiology (2021) 46:3528-3539

« Similar OS for T3 (UCSF) patients downstaged to T2 (Milan) compared to
initial T2 patients (FY Yao Hepatology 2015), BUT had higher dropout rates

 Significant increase in 1 and 5 year post transplant OS for downstaged T3
patients vs those not downstaged (L Kulik, Hepatology 2018)




Potential Ceilings in Downstaging

“All-comers” - exceed UNOS-DS criteria, with total tumor diameter
> 8 cm without EHS or vascular invasion

« <50% downstaging to Milan if sum of largest lesion + # lesions > 12
(Sinha, Hepatology 2019)

* 67% successful downstaging in “All-comers” vs 83% in those
meeting UNOS-DS criteria at 1 year

* For every 1 unit increase in largest lesion size (cm) + # of lesions 2>
probability of successful downstaging drops by 14% (Natarajan, AJT 2021)

AFP > 100 at transplant = higher risk of HCC recurrence and death
(Mehta, Hepatology 2020)



Don’t Burn Patients — Recognize Treatable vs
Untreatable Progression

“Treatable” Progression: Potential for more
LDT if maintained liver function

MUST PRESERVE LIVER
(if not transplant
candidate/listed)

“Untreatable” Progression: liver function Limited systemic therapy
detterioration, new vascular invasion or options beyond CP B7
mets

Reig et al Hepatology 2013



What about this patient?

Solitary 2.0 cm Now 3.8 cm AFP 281 AFP 2228
AFP 283 AFP 7368

ALBI 1



Early Out of Field Progression (OFP) is Relevant

Hoshida S1 gene expression subclass associated with early recurrence
after surgical resection. Parallel with early OFP after locoregional therapy

Potential marker of treatment resistance, dissemination of primary tumor.

Inflamed (Immune Active and Exhausted) TIME’s enriched with S1

Hoshida Cancer Res 2009 tumor subclass
Responders to ICI’s more likely to be S1 subclass and Inflamed
subgroups
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Haber, Gastroenterology 2023



Combination LDT and Systemic (Immuno) Therapies:
Current and Future Potentials
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Overarching Rationale for Combination Therapy

Liver Directed

Th (LDT)
oreRy Convert cold tumors

to hot/inflamed?
Enable ICI efficacy?

Abscopal effect?

Llovet. Nat Rev Gastroenterol Hepatol. 2021

Does this really happen? Is it this simple?



Cancer Immunology is Complicated

Nat Rev Immunol. 2021 Front. Immuno [. 2021 Nat Rev Cancer. 2021



HCC Tumor Immune Microenvironment is Diverse, Impacts
Overall Prognosis and Response to ICI

Response to Atezo/Bev

Xue et al. Nature 2022
Montironi et al. Gut 2022

Zhu et al. Nature Medicine 2022

Contemporary advances in characterizing
baseline HCC TIME have been agnostic to
locoregional therapies

Xue et al. Nature 2022




Early Biological Evidence that Y-90 may Augment Anti-tumor
Immune Response

IN RESECTED TUMORS THAT
RESPONDED

Enrichment of granzyme B + CD8+ T cells, innate and adaptive immune responses
Y-90-RE induced chemotaxis of CD8* T cells to TME
Lower Foxp3*CD152*CD4* T, ., cells

reg



Early Signal with Y-90

* National Cancer Database analysis 2017-2019
* TNM Stages 3 and 4 (BCLC B and C). 10 vs combined Y-90/I0 as first treatments
* Median OS higher in combined Y-90/I10 group (19.8 vs 9.5 months)

* Multivariate analysis: combination Y-90/10 associated w/ reduced mortality (HR
0.50, 95%Cl: 0.36-0.68, p<0.001



Early Prospective Readouts — Y-90 + |CI

* Prospective single arm, BCLC B/C
(up to lobar PVT)

* Y-90 followed by Nivo 3 weeks later
« Safety primary endpoint

J Immunother Cancer. 2022

» Treatment related G3/4 AE’s in 5/41 patients (12%)
* ORR 41.5%. 4 patients downstaged to hepatectomy
* Median TTP 8.8 mo, median OS 20.9 months



Early Prospective Readouts — Y-90 + |CI

CLINICAL CANCER RESEARCH | CLINICAL TRIALS: IMMUNOTHERAPY

* Phase |/2a, safety and efficacy

A Phase I/lla Trial of Yttrium-90 Radioembolization in . . .
Combination with Durvalumab for Locally Advanced (2)2-Y|-90 Ifombmed WIthB([gEg/aB}r(]:
Unresectable Hepatocellular Carcinoma OCa y advanced ( )
Yun Bin Lee', Joon Yeul Nam', Eun Ju Cho', Jeong-Hoon Lee', Su Jong Yu', Hyo-Cheol Kim?, H CC pat|e ntS

Jin Chul Paeng®, Jung-Hwan Yoon', and Yoon Jun Kim'

Clin Cancer Res. 2023

* Median TTP 15.2 mo

* Median OS not reached

* 18 mo OS 58.3%

» 2 G3 AE's (fever, neutropenia)



Early Prospective Readouts — Y-90 + IC]

* Prospective, multicenter trial evaluating
safety and efficacy of Y-90 + Pembro in 29
patients w/ poor prognosis HCC
(multifocal, diffuse, or macrovascular
invasion HCC, BCLC B/C).

* ORR 30.8% (RECIST 1.1)
« Median PFS 9.95 mo
 Median OS 27.3 mo

* ORR 18%
 Median PFS 4.9 mo
 Median OS 12.9 mo

Lancet Oncology 2018




ASCO Gl 2024

« Multicenter phase 3 RCT
unresectable, TACE-eligible
HCC

« Majority intermediate
stage, BCLC B (57.3%)

« TACE + Durva + Bev vs
TACE + Durva vs TACE
alone

* PFS primary endpoint
Met primary endpoint: significantly improved PFS in D+B+TACE vs TACE alone
Significantly longer TTP in D+B+TACE vs TACE alone

No new safety signals



As Adjuvant?




Adding Liver Directed Therapy in Advanced Stage?

JCO 2022

Locally advanced, phase 3 RCT:
Lenvatinib vs
Lenvatinib + TACE (on demand)

R




EMERALD-Y90

ROWAN

Ongoing for HCC (not exhaustive

NCT Number Study Title

Interventions

A US Study to Evaluate Transarterial Radioembolization (TARE) in Combination
With Durvalumab and Bevacizumab Therapy in People With Unresectable

DRUG: Durvalumab|DRUG: Bevacizumab|PROCEDURE:

MCTO6040099 Hepatocellular Carcinoma Amenable to TARE Transarterial Radioembolization (TARE)
MNCT05992584 Lenvatinib, Sintilimab Plus SIRT for Unresectable HCC DRUG: Lenvatinib, sintilimab plus SIRT
DRUG: Durvalumab|DRUG: Tremelimumab | RADIATION:
MCTOSB09B869 Immunotherapy and Radioembolisation for Metastatic Hepatocellular Carcinoma [Yttrium-20 radicembolisation
Clinical Investigation Evaluating Safety and Efficacy of Selective Intra-arterial
166Holmium Radiation Therapy in Combination With Atezolizumab and
MWCTO5705791 Bevacizumab for Mon Resectable Hepatocellular Carcinoma DEVICE: QuiremSpheres
MCTOS5701488 SIRT With Tremelimumab and Durvalumab for Resectable HCC DRUG: Durvalumab|DRUG: Tremelimumab | DEVICE: SIRT
Therasphere=4 and Systemic Therapy for Patients With Hepatocellular
MCTO05620771 Carcinoma That is High-risk DRUG: Atezolizumab and Bevacizumab |DRUG: Y90 + TKl
Multinational Phase Il Trial to Compare Safety and Efficacy of SIRT (Y-20 Resin COMBINATION_PRODUCT: SIRT-Y20 with Atezolizumab +
Microspheres) Followed by Atezolizumab Plus Bevacizumab, vs SIRT (SIRT-Y20) |Bevacizumab|COMBINATION_PRODUCT: SIRT-Y20 with
MWCT05377034 Followed by Placebo in Locally Advanced HCC Patients Placebo (V)
DEVICE: TheraSphere Y-90 glass microsphere
therapy | DRUG: Durvalumab (Imfinzi)
MCTO5063565  |TheraSphere With Durvalumab and Tremelimumab for HCC immunotherapy | DRUG: Tremelimumab immunotherapy
Study of Atezolizumab and Bevacizumab With Y-90 TARE in Patients With OTHER: ¥-90 TARE |DRUG: Atezolizumab |DRUG:
MCTO4541173 Unresectable Hepatocellular Carcinoma (HCC) Bevacizumab
Durvalumab and Tremelimumab in Combination With Either ¥-20 SIRT or DEB- DRUG: Tremelimumab|DRUG: Durvalumab |PROCEDURE: Y-
NCT04522544  |TACE for Intermediate Stage HCC 90 SIRT|PROCEDURE: DEB-TACE
Study of Y90-Radioembolization With Mivolumab in Asians With Hepatocellular
MWCT03033446 Carcinoma RADIATION: ¥-30 Radicembolization | DRUG: Nivolumab

ClinicalTrials.gov (accessed Feb 2024)

Mehta Hepatology 2024




Key unanswered questions. Field in its Infancy.

Timing

Dose

Patient Selection

Sequencing

Feasible Biomarkers

Peri-transplant setting

How does each HCC TIME
adapt/respond to various
locoregional therapies and
dosing heterogeneities/profiles?



Patient Selection: Which Early and Intermediate Stage (BCLC A,
B) HCC’'s Would Most Benefit from ICI + Locoregional?

 Outside of Advanced stage (BCLC C), combination strategies with ICI
still done empirically
 Limitations in peri-transplant setting

« Not all Early and Intermediate stage patients will benefit from combination
therapy (plus new AE profile)

* Many have long-durable responses to ablative therapies alone

Conversely, who are late Advanced stage (EHS, Vp4) patients who
would benefit from locoregional as adjuvant?



Immunotherapy (ICIl) can make Locoregional
Therapy look better and vice versa

|ICI as Adjuvant?

Y90 as
Adjuvant?

Extrahepatic and IVC Hepatectomy with complete
invasion, progressed on path response
Atezo/bev




Timing: ICl| within 1 month?

Rivoltini et al Gut 2022

-



Actual Synergy is Elusive. Seeking Safe Additivity More
Realistic

} Only 2 trials w/
potential “synergy”

2+ 2=3-4more likelythan2 +2 =35

Dontwant2+2<2

“Synergy is neither a necessa J U I ( : E ffective drug combinations.”
SGUEEZE:



What about in the Peri-Transplant Setting?

Still many unknowns

UNOS - receipt of ICI should not exclude patients
from undergoing transplant, but consider ~ 12 week
washout period

Opportunities to extend curative outcomes to those
with residual viable disease or not downstaged by LRT
alone



What about in the Peri-Transplant Setting?

Liver transplant candidate with initial HCC tumor stage beyond Milan criteria
(“All-corners” or select* UNOS-DS patients)

*E.g. UNOS-DS pis wi elevated AFF andior
multi-focal HCG with high risk of dropout

\
Locoregional Therapy (LRT)

Target tumor stage = Milan criteria; Successful downstaging
ideally complete tumor necrosis achieved?

Mehta Hepatology 2024 Yes



Feasible Biomarkers

We need better biomarkers to select patients
- HCC is diverse
- Currently mostly based on disease “tempo”

Development of noninvasive imaging and liquid biopsy

(ctDNA, extracellular vessicles, etc...) biomarkers will

require primary tissue sampling

- Limited with current diagnostic approach. We don't
usually have tissue on these patients.



Conclusions

« HCC treatment paradigm is increasingly complex
 Getting patients to curative outcomes should be our north star

* Advancements in both locoregional (Y-90 personalized dosimetry,
ablation modalities, etc...) and systemic therapies are tipping
more BCLC B and C stage patients towards durable and
curative outcomes

* Critical need to better understand biology trajectory at earlier
stages to better inform combination approaches

* With rationale combination approaches that minimize toxicity, can
push envelope even further to cure the previously uncurable



Thank you
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