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Safety and technology of Y90 radiating microspheres: 
a 47 year old story                           

...to phase II experiences demonstrating safety and efficacy

From safety concern due to limited technology…



TARE has a peculiar non-embolizing mechanism of action

DEB-TACE

TARE-SIRT



Initial large series of TARE in HCC (phase II)
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First large series of TARE in HCC

The phase III studies from hypothesis generating data failed



EASL HCC GUIDELINES 2018 

SIRT IN FIRST LINE IN 
ADVANCED STAGE 
“At present, the survival 
benefit of RE compared to 
sorafenib in advanced HCC 
is still not proven...”

Representation of EASL recommendations for treatment according to levels of evidence and 
strength of recommendation  

(adaptation of the GRADE system)



Yttrium-90 glass microspheres in the treatment of early and 
advanced solitary HCC: The LEGACY study

Endpoints: Local tumor control (ORR) and duration of response (DoR: CR+PR) in unresectable HCC following TARE 
as either a neoadjuvant or stand-alone therapy. Eligibility: Child-Pugh A; ECOG score of 0 or 1; BCLC A or C; solitary 
tumor >2 and ≤8 cm

88% demonstrated rate of best response by 
TheraSphere (i.e. CR, PR) by localized mRECIST.

Radiation treatment with Y90 glass microspheres is an effective means of treating solitary HCC  
while preserving liver function

Lewandowski R. et al.  ASCO Meeting 2021 Abs. JCO 2021

162 pts in 3 US Centers (2014-2017) 
• ORR: 72.2% 
• 3-year OS: 86.6% 
• DoR >6mo: 76.1% 

• For 45/162 (27.8%) of patients, Y90 treatment 
served as neoadjuvant therapy (resection-
transplant): 3-year OS: 92.8% 

• For the 117/162 (72.2%) patients who did not go on 
to surgical treatment: 3-year OS: 83.5%  

• Liver function were maintained throughout the 
study (92.9% for albumin and 85.3% for bilirubin)



Prognostic categories built on bilirubin, extension of PVT and  tumor burden 
independently correlated with survival

➢  Radioembolization with Yttrium90 is effective in 
patients with HCC and PVT. 

➢  The prognostic stratification may help to better 
identify good candidates for the treatment, and 
those for whom TARE may be futile.

TARE and PVT

Spreafico C and Mazzaferro V. J Hep. 2018



Personalised dosimetry significantly improves 
the objective response in patients with locally 
advanced HCC. Personalised dosimetry is 
likely to improve outcomes in clinical practice 

60 locally advanced HCC (at least one lesion ≥7cm) 
randomly assigned to receive either standard dosimetry 
(120±20 Gy) targeted to the perfused lobe or personalised 
dosimetry (≥205 Gy targeted to the index lesion)

 Garin E et al. Lancet Gastroenterol Hepatol 2021 



ESMO HCC GUIDELINES 2018
In the phase III studies, SIRT was associated with higher response rates, delayed tumour progression in the 
liver and fewer adverse events (AEs) compared with sorafenib. Thus, in exceptional circumstances, for patients 
with liver-confined disease and preserved liver function in whom neither TACE nor systemic therapy is possible, 
SIRT may be considered. 

(ESMO update 2020, accessed March 2021)

SIRT may be considered as a non-
standard alternative treatment

Vogel A, Ann Oncol 2018



Chen LT, Ann Oncol 2020 



Liver Transplantation after successful HCC downstaging

Mazzaferro V et al. Lancet Oncology 2020

➢  The study shows significantly longer patient survival 
and fewer tumor events in patients receiving LT after 
successful tumor downstaging of HCC beyond Milan 
criteria

➢  Different schemes and combinations of neoadjuvant 
locoregional therapies might be proposed to patients 
with HCC beyond MC  who can be transformed into 
transplant candidates according to the end-treatment 
tumour response.
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Rationale behind immunotherapy +LRT

Greten T, Rev Recent Clin Trial. 2018 

Locoregional therapy 
(TACE/TARE/RT/RFA/PEI)

Tumor microenvironment

Following physical tumor 
destruction:  

- release of high 
antigen load and trigger of tumor-
specific T-cell response (CD8 
and NK) 

- release of heat shock proteins 
in the peripheral blood (activation 
of DC)  

- changes in the TME  

All conditions associated to an 
improved antitumor response 
and survival



Updated OS

Finn R et al NEJM 2020 
Finn R et al. ASCI G.I 2021



Chew V, Gut 2018

The immunological impact of SIRT with Y90

Analysis of  the tumor and 
systemic immune  
landscapes at different time 
points before and after 
SIRTwith Y90, both in tumor 
(TIL) and in perioheral blood 
cells (PBMCs)  

In  both TILs (tumor infiltrating lymphocytes) and in peripheral blood cells, increase of: 
- infiltration of granzyme B (GB)-expressing CD8 
- natural killer (NK) cells  
- upregulation of chemokines for TCELL priming



Multicenter phase 2 single-arm clinical trial conducted at -academic 
hospitals in Spain. 

Safety, tolerability, and preliminary antitumoral efficacy of SIRT and 
anti PD-1 in 42 patients with HCC. 

Favorable safety profile with no signs of synergistic toxicity 

ORR of 40% of patients (12.5% with CR and 27.5% with PR)  

Future randomized controlled trials are needed to further explore 
and confirm the efficacy of SIRT treatment followed by nivolumab

Nivolumab after SIRT using SIR-resin spheres in 
patients with HCC: the NASIR study

de la Torre  M, ILCA 2020



ASCO 2021 
Atezo + Beva + TARE vs. TARE

Open-label, multicenter, randomized 
phase II study of Y90 TARE and BEV plus 
ATEZO compared with Y90 TARE alone in 
pts with unresectable HCC.  

The primary study objective is to assess 
and compare the progression-free survival 
(PFS) (per mRECIST 1.1) of pts in each 
arm.  

The main secondary objective is to 
determine the safety and tolerability 
(CTCAE v5) of TARE combined with 
ATEZO and BEV in pts with HCC. 



Clinical trials of new combination therapies including SIRT
Clinical Trial Gov # ID Study Country

NCT04541173
Study of Atezolizumab and Bevacizumab With Y-90 TARE in 
Patients With Unresectable Hepatocellular Carcinoma 
(HCC)

Georgetown University 
Genentech, Inc. 

NCT04522544
Durvalumab (MEDI4736) and Tremelimumab in Combination 
With Either Y-90 SIRT or TACE for Intermediate Stage HCC 
With Pick-the-winner Design

Germany

NCT04124991
Safety and Efficacy Study of Radioembolization in 
Combination With Durvalumab in Locally Advanced and 
Unresectable HCC (SOLID)

Seoul

NCT03812562 Nivolumab and Yttrium-90 in Treating Patients With Liver 
Cancer Undergoing Surgical Resection neoadjuvant Northwestern

NCT03099564 Pembrolizumab Plus Y90 Radioembolization in HCC 
Subjects

MSD and  
Hoosier Cancer 
Research Network 

NCT03033446 Study of Y90-Radioembolization With Nivolumab in Asians 
With Hepatocellular Carcinoma Singapore

ROWAN study
Combination therapy of radioembolization and 
immunotherapy in early and intermediate hepatocellular 
carcinoma (HCC) patients not eligible for curative treatments

Mayo + Georgetown



Conclusions

➢  SIRT has not gained a positive recommendation in the last EASL guidelines but results in 
retrospective studies have set the basis for its wide use worldwide. 

➢  Refinements to the definition of “ideal candidate” for SIRT should be further investigated. 
 A biologic/clinical/physical markers is un unmet need. In this respect there is room for work  
“beyond the genome” thanks to the development of new technologies (metabolomics,  
epigenetics, non-coding RNA studies, artificial intelligence). 

➢  The use of SIRT is a valuable option for downstaging strategies; if successfull and sustained, 
downstaging represents a strong selection tool for transplantation and resection in HCC beyond 
conventional criteria 

➢  Immunotherapy has now a proven activity in advanced HCC. There is a strong rationale for its 
combination with SIRT in earlier stages of disease, as LRTs increase the tumoral antigenic 
release and favor immunotherapeutic strategies.



Thank you very much for your attention !
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