
Synergies with IO therapies towards  
cancer-free, drug-free status in
intermediate HCC



Outlines

• The unmet need of TACE

• TACE plus systemic treatments / recent evidences

• Synergistic effects of combining immunotherapies with Y90-TARE

• Possibility of “cancer-free, drug-free” status 



Heterogeneous

Intermediate-stage HCC managements
Who is the best player ? 



Heterogeneous

Intermediate-stage HCC managements
Who is the best player ? 

Systemic Therapy:  

TKIs, Anti-VEGF, 

ICIs, etc.

Trans-arterial based Tx:
TACE (cTACE, dTACE), 

Y90-TARE, HAIC 

Intermediate 
HCC



Striking a balance between anti-tumour efficacy and toxicity 
depends on many factors

cTACE, conventional transarterial chemoembolisation

DEB-TACE, drug-eluting bead transarterial chemoembolisation; MA, meta-analysis

MELD, Model for End-Stage Liver Disease; RCT, randomised clinical trial

1. Llovet et al. Lancet 2002; 2. Lo et al. Hepatology 2002

3. Llovet et al. Hepatology 2003

Survival benefit AEs, liver damage

Level I evidence1–3

2 RCTs, 1 MA

• TACE has dual ischaemic/cytotoxic effects. 

• Techniques are operator-dependent and delivered in a heterogeneous population

Tumour burden

• Size, n nodules, infiltrative spread

• Segmental portal vein involvement

Hepatic reserve

• Child-Pugh class/MELD score

• Ischaemic damage post-TACE

Patient factors

• Performance status

• Comorbidities

• Age

Treatment factors

• cTACE vs DEB-TACE

• Chosen drug (anthracyclines, platinum)

• Schedule



70.2
40.6
23.0

months
53.2
27.0
13.3

months

Journal of Hepatology 2015vol. 62j1304–1310.

J Hepatol. 2015 Jun;62(6):1304-10. 



The evolution of treatment strategy in BCLC 2022 – systemic 
therapies are recommended in certain types of BCLC B HCC

Forner A, et al. Lancet. 2018;391:1301–1314. Reig M, et al. J Hepatol. 2022;76:681–693.

Intermediate stage (B)

Multinodular

Preserved liver function

ECOG PS 0

Advanced stage (C)

Portal invasion

Extrahepatic spread

Preserved liver function

ECOG PS 1–2

Chemoembolisation Systemic therapy

Impact on survival

>2.5 years >1 year

(BCLC 2018)

HCC

Intermediate stage (B)

• Multinodular

• Preserved liver function, PS 0

Advanced stage (C)

• Portal invasion and/or extrahepatic spread

• Preserved liver function, PS 1–2

Extended liver
transplant criteria

(size, AFP)

Well-defined
nodules, preserved

portal flow,

selective access

Diffuse, infiltrative,
extensive bilobar

liver involvement

Transplant TACE

Successful
downstaging

Not feasible
or failure

1L

Atezolizumab + bevacizumab / durvalumab + tremelimumab

If not feasible sorafenib or lenvatinib or durvalumab

2L

- Post sorafenib

- Post atezolizumab + bevacizumab

- Post durvalumab + tremelimumab

- Post lenvatinib or durvalumab

Regorafenib
(sorafenib-tolerant)

Cabozantinib

Ramucirumab
(AFP ≥400ng/mL)
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3L

Cabozantinib

>2.5 years

Systemic treatment

>2 years

TACE 
refractory/failure

Unlikely to 
respond to TACE
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TACE is current standard of care in intermediate-stage BUT 
improving outcomes remains a huge unmet need
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TACE is current standard of care in intermediate-stage BUT 
improving outcomes remains a huge unmet need

Better candidates of TACE 

• Tumor burden: Within up to 7

• Absence of vascular invasion

• Preserved hepatic function



Systemic Therapy May Be Preferred in Patients 
With “TACE unsuitable” Intermediate-Stage HCC

Kudo. Cancers (Basel). 2019;11:1084. 

Overall Survival Albumin–Bilirubin Score Over Time
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‡P <.01 (vs TACE at baseline)
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‡ ‡
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Median OS, Mo (95% CI)

Lenvatinib: 37.9 (23.1-NR)
TACE: 21.3 (15.7-28.4)

HR: 0.48 (0.16-0.79; P <.01)



IMbrave150: Exploratory analysis of patients with BCLC stage B 
disease

Kudo et al. Liver Cancer 2023.

Clinical response per 

IRF-assessed RECIST v1.1

Atezolizumab + bevacizumab 

(n=46)

Sorafenib 

(n=23)

Confirmed ORR, n (%) 20 (43) 6 (26)

Median DOR, months 14.2 12.4

Atezolizumab +

bevacizumab

(n=49) 

Sorafenib

(n=24) 

Median OS, months 25.8 21.9

HR (95% CI) 0.63 (0.29–1.34)
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PFS per RECIST v1.1

Atezolizumab +

bevacizumab

(n=49) 

Sorafenib

(n=24) 

Median PFS, months 12.6 8.6

HR (95% CI) 0.64 (0.36–1.12)
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DOR, duration response; IRF, independent-review facility; ORR, objective response rate; 
RECIST v1.1, Response Evaluation Criteria in Solid Tumours version 1.1



Best change in SLD of target lesions from baseline by RECIST 1.1

Best change in SLD of target lesions from baseline by mRECIST

RECIST 1.1

mRECIST

IMbrave150: ORR of BCLC B patients
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(95% CI, 13.2,52.3)

Kudo M, et al. Liver Cancer. 2022;12(3):238-250



Can we improve outcomes of TACE alone with systemic 
immunotherapies?



ICD, immunogenic cell death

There is an immunobiologic rationale for combinations with 
locoregional therapy

TACE is a locoregional 

inducer of ICD1

TACE-induced ICD may act at 

various stages of the 

cancer immunity cycle2

TACE enhances CD8 

immune responses against 

tumour-associated antigens3

1. Reynders et al. Cancer Treat Rev 2015; 2. Galluzi et al. Nat Rev Immunol 2017

3. Adapted from Flecken et al. Hepatology 2014
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Adapted from Nat Rev Gastroenterol Hepatol. 2021 Jan 28.

“Cold” Tumors

Locoregional 
treatment

“Hot” Tumors

There is an immunobiologic rationale for combinations with 
locoregional therapy



Key ongoing trials in intermediate-stage HCC

Study name n Investigational arm(s) Control arm Primary endpoint(s) Target population BCLC

TACE + 

systemic 

therapy

vs 

TACE

EMERALD-11 724

TACE + durvalumab + 

bevacizumab TACE + 

placebo
PFS (BICR)

TACE-eligible

Not eligible for curative
A, B, C

TACE + durvalumab

EMERALD-32 725*

TACE + tremelimumab + 

durvalumab + lenvatinib
TACE

PFS (BICR) in lenvatinib arm 

vs control arm 

TACE-eligible

Not eligible for curative A, B, C

TACE + tremelimumab + 

durvalumab

LEAP-0123 450*
TACE + pembrolizumab + 

lenvatinib

TACE + 

placebo 
(IV + oral)

PFS (RECIST 1.1 by BICR) and OS
TACE-eligible

Not eligible for curative
A, B

TACE-34 522* TACE + nivolumab TACE OS and TTTP
TACE-eligible

Not eligible for curative
A, B, C

TALENTACE5 342
TACE + atezolizumab + 

bevacizumab
TACE PFS (INV) and OS

TACE-eligible

Not eligible for curative

Systemic 

therapy

 vs 

TACE

ABC-HCC6 434*
Atezolizumab + 

bevacizumab
TACE Time to failure of treatment strategy

TACE-eligible

Not eligible for curative
A, B, C

REPLACE7 496*
Pembrolizumab + 

regorafenib

TACE or 

TARE
PFS (INV; mRECIST) Intermediate-stage B

Information based on clinicaltrials.gov (accessed September 2024) 
*Estimated enrolment
TTTP, time to TACE progression

Product/indication not approved. Experimental use

1. NCT03778957; 2. NCT05301842; 3. NCT04246177

4. NCT04268888; 5. NCT04712643; 6. NCT04803994; 7. NCT04777851



EMERALD-1 study design







EMERALD-1: Bevacizumab played a critical role in driving 
difference in PFS outcomes

R Lencioni et al. ASCO GI 2024.

Arm B

With VEGF inhibition

PFS: HR 0.77 (p=0.032)

Arm A

Without VEGF inhibition

PFS: HR 0.94 (p=0.638)

15.0 vs 8.2 mon

10.0 vs 8.2 mon



EMERALD-01: Longer follow-up for Overall Survival needed 

R Lencioni, M Kudo, J Erinjeri, et al. ASCO GI 2024

Statistical Considerations







14.6 vs 10.0 mon







Response rate in EMRALD-1 and LEAP-012

• EMRALD-1: 
• The ORR was 43.6% with durvalumab and bevacizumab, 41.0% with 

durvalumab, and 29.6% with TACE alone
• The complete responses across the 3 arms were rare, with partial responses 

representing 40.6%, 39.5%, and 27.1% of responses in the durvalumab/ 
bevacizumab, durvalumab, and TACE-alone arms, respectively. 

• The median duration of response was 22.1 months, 14.0 months, and 16.4 
months with durvalumab and bevacizumab, durvalumab, and TACE alone, 
respectively

• LEAP-012 :
• The ORR was higher in the lenvatinib/ pembrolizumab /TACE arm - 46.8%, 

with a CR rate of 3.4% and PR rate of 43.5%



Are there synergistic effects of combining 
immunotherapies with Y90-TARE?



Y90-TARE and Immune Response

• Higher total radiation doses and hypo-fractionation of external beam radiation 
courses are associated with a greater anti-tumoral immune response.

Lee Y, et al. Blood. 2009;114:589–95.

Chew V, et al. Gut. 2018;0:1–12. 

↑PD-1+/Tim- 3+ CD8+ T cells in Y90-RE responders

• A significant increase in tumor-infiltrating lymphocytes (TILs), CD4+ and CD8+ T cells, 
and granzyme B was observed in resected HCC in Y90-RE(n=12) as compared to 
TACE(n=16) and SURG(n=32) groups.

Craciun et al. BMC Cancer (2020) 20:135.



• Radiation therapy and VEGF inhibition have an established synergism with 
immunotherapy: enhanced antigen presentation and reduced 
immunosuppressive immune infiltrate. 

• Combining ICI with VEGF blockade and 90Y-TARE might overcome primary 
resistances.

• Objective Response Rates (ORR) have increased and provided the 
opportunity for surgical resection of many unresectable cases
– SIRT (Y90-RE): around 30% (RECIST 1.1, Phase III SIRveNIB)

– Atezo+Bev: 30% (RECIST 1.1, Phase III IMBrave150)

Opportunity for synergies with Y90-TARE

Di Federico A et al. Expert Opin Investig Drugs. 2022;31(4):361-369. 
Chew V et al. Gut. 2018;0:1–12. 

Synergistic effect of SIRT-Y90 followed by atezolizumab + bevacizumab 
can enhance effectiveness by increasing anti-tumoral immune response 

and potentially further increase proportion of resectable HCC



The National Cancer Database 
Patients with advanced HCC diagnosed between 2017~2019, who received 
combined therapy or immunotherapy alone as first-line treatment.

Immunotherapy + RE
19.8 mon

Immunotherapy
9.5 mon 

Combined therapy was independently associated with 
reduced mortality (adjusted hazard ratio 0.50, P< 0.001) 

1,664 eligible patients with advanced-stage HCC 
Combined TARE/immunotherapy(N=142) and Immunotherapy alone(N= 1,522)

Yeo YH et al. Am J Gastroenterol. 2023;118(12):2201-2211.



Key ongoing combination trials in intermediate-stage HCC with Y90

Information based on clinicaltrials.gov (accessed February 2024). *Estimated enrolment

BORR, best overall response rate; SIRT, selective internal radiation therapy 1. NCT05377034; 2. NCT05063565; 3. NCT04522544

R

SIRT (Y-90) 

followed by 

atezolizumab + 

bevacizumab

SIRT (Y-90) 

followed by 

placebo

N=176*

Primary endpoint: BORR

STRATUM1 | Phase II | Recruiting

R

TheraSphere

(Y-90) followed by 

durvalumab + 

tremelimumab

N=100*

Primary endpoint: ORR

ROWAN2 | Phase II | Recruiting

R

SIRT (Y-90) + 

durvalumab + 

tremelimumab

DEB-TACE + 

durvalumab + 

tremelimumab

N=55*

Primary endpoint: ORR

NCT045225443 | Phase II | Recruiting

Y90 + immunotherapy



Possibility of “cancer-free, drug-free” status in 
intermediate uHCC patients?



Definition of “clinical CR” and “drug-off criteria” in 
immunotherapy combined with locoregional therapy

Liver Cancer. 2023 Jul 28;12(4):289-296.



Heterogeneity and possibility of curative conversion in 
intermediate-stage HCC

CMN, confluent multinodular type; SNEG, simple nodular with extra growth type

Kudo M, et al. Liver Cancer. 2023;12(4):321–338.



TACE Unsuitable Intermediate-stage HCC 

(1st line Atezo + Bev, Child-Pugh A, Consecutive cases; n=110)

Atezo + bev

Resection 7

Ablation (TACE→RFA/MWA) 13

TACE or LEN-TACE 15

Atezo + Bev only 3

TOTAL 38

Clinical complete response rate: 35% (38/110)

Achievement of drug-free rate: 23% (n=25/110)

Curative Conversion

+/- Locoregional Tx/Op

A multicenter proof-of-concept study: ABC conversion with 
TACE-unsuitable patients in intermediate-stage 

ABC: atezo/bev followed by curative conversion; ABC conversion 

Kudo M et al. Liver Cancer. 2023;12:321–338.

In 25 patients who achieved drug-free status, 7 received resection, 8 received ablation, 

10 received super-selective TACE or LEN-TACE with curative intent.



Median PFS and OS since atezo/bev initiation: with or without 
curative conversion

Median PFS and OS were both not reached after 21.2 months of follow up

Kudo M et al. Liver Cancer. 2023;12:321–338.
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Median PFS, months

Curative conversion and clinical CR Not reached

No curative conversion/clinical CR 7.9 (95% CI: 6.3–10.7 )

Hazard ratio 0.031 (95% CI: 0.013–0.136 )

p value <0.001

Median OS, months
Patients with curative conversion Not reached

Patients without curative conversion 18.5 (95% CI : 13.4–23.7 )

Hazard ratio 0.016 (95% CI : 0.001–0.391 )

p value <0.001
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Months

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

CR

PR

Treatment duration

First response

Atezolizumab + bevacizumab discontinuation

First PD

Ongoing treatment

Death

R
es

p
o

ns
e

Tumor assessment was conducted every 8 weeks

PD, progressive disease
Lee et al. Lancet Oncol. 2020;21:808–820.

Response to atezolizumab + bevacizumab treatment

1st response
Btw 2nd to 4th months

1st response 
in 2 months

SD but CR/PR after 
5th to 19th months 

80% responded in 16 weeks

20%  late responders

First PD occurred between 9 to 12 months

Conversion window between 7 to 9 months?

7/37= 20%

13/37=35%

17/37=45%

An open-label, multicentre, phase 1b study



Effect of adding locoregional therapy to systemic
therapy in intermediate-stage HCC

Liver Cancer. 2023 Jul 28;12(4):289-296.



1. T. Yamashita, et al. ESMO Asia 2023. 205TiP 2.Kudo M. Liver Cancer. 2024;13(3):227-234.

Phase 3 RCT IMPACT: Efficacy of Atezolizumab plus 
Bevacizumab in combination with TACE for uHCC

Objective

● To evaluate whether the addition of TACE to Atezo 

plus Bev improves OS in patients with SD (RECIST 

v1.1) after Atezo-Bev.

● To investigate the proportion of patients who 

achieve disease free (mRECIST CR) with the addition 

of curative conversion and the prognosis of patients 

who had CR or PR on imaging assessment after 

Atezo-Bev



50/M, chronic HBV infection, BCLC B (but suspected Rt Vp1-2 
invasion), 13cm tumor(main), AFP 7283 ng/mL, Child-Pugh A

MRI HBP 20minCECT PV phaseCECT PV phase

Aug, 2022



MRI HBP 20minCECT PV phaseCECT PV phase

Atezo+Beva C1(Aug, 2022) ~ C4(March, 2023)  

Proton therapy 4/10 Fr
+

Aug, 2022

50/M, chronic HBV infection, BCLC B (but suspected Rt Vp1-2 
invasion), 13cm tumor(main), AFP 7283 ng/mL, Child-Pugh A



Dec, 2022

T2WI

Subtraction A phase

Mar, 2023





MICROSCOPIC FINDING:
Sections of the segment 4/5/8 liver tissue show a completely necrotic 
tumor. No viable tumor cells are observed. Coupled with clinical 
information, it can be compatible with hepatocellular carcinoma status 
post therapy with total necrosis. 

Hand-assisted laparoscopic S4/5/8segmentectomy + 
cholecystectomy in Dec, 2023 (after 8 months of stop A+B)

Biloma

Nov, 2023



1. Kudo M. Liver Cancer. 2022;11(5):399–406. 2. Kudo M. Liver Cancer. 2023;12:395–404.

Intermediate Stage, CP-A

(BCLC-B uHCC)

TACE suitable TACE unsuitable

● Up-to-7 IN
● Simple Nodular

LEN+TACE

Improve 

OS

Cancer free,
Drug free

● Up-to-7 OUT
● Non-simple 

nodules (SNEG, 
CMN, poorly-diff 
HCC etc.)

LEN

TACE

Cancer free,
Drug free

Aiming TACE

LEN-TACE Tumor necrosis

Atezo+Bev

Op, TACE, RFA

Cancer free,
Drug free

CR, PR
(Tumor shrinkage)

ABC conversion

LEN+TACE

ABC LEN-TACE 
Sandwich

SD after 4-6 cycles of T+A

Adverse events
PET positive

Cancer free,
Drug free

Atezo+Bev
CR, PR

(Tumor shrinkage)

Aiming Curative Tx

PD

Systemic-LRT sequence could enable curative conversion for TACE 
unsuitable patients : New Paradigm Treatment Strategy 

SNEG, simple nodular with extranodular growth type; CMN, 

confluent multinodular type; LEN, lenvatinib; TACE, transarterial 

chemoembolization; ABC conversion, atezolizumab plus 

bevacizumab followed by curative conversion therapy



Conclusion

• TACE Suitability and Treatment Evolution
• Not all intermediate-stage HCC patients are suitable for TACE 
• Unsuitable tumors: beyond the Up-to-7 criteria, complex tumor types 

• Immunobiologic Potential of TACE and Y90-RE 
• Not only act as a local treatment but also stimulate systemic anti-tumor immunity
• This immunologic activation provides a strong rationale for combining locoregional 

treatments 

• Systemic and Locoregional Therapy Combination
• A new paradigm treatment strategy for TACE-unsuitable patients involves combining systemic 

therapies like Atezo+Bev with locoregional treatments (e.g., LEN+TACE). This combination 
aims for tumor shrinkage, allowing for potential curative conversion.

• Challenges with achieving cancer free and drug free status
• To achieve curative conversion
• Long-term Effects and Survivorship
• Predictive or monitoring Biomarkers
• Multidisciplinary Approach 
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