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Agenda

• Role of Y90 in metastatic liver disease
• Personalization of Y90 Therapy
• Timing of Y90 (i.e. number of chemotherapy lines used)
• Genomics
• Synergistic effect of Y90 to systemic therapies 
• Long term toxicity of Y90 
• Future directions
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Ideal World of Y90 RE of Metastatic Dz
• Early Referral (? First line vs. 2nd line)

• Appropriate liver function

• Limited tumor bulk

• Favorable Tumor Biology 

• Personalized Treatment Planning 
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Real World of Y90 RE of Metastatic Dz

• Referral: PD after multiple lines of chemotherapy
– Hepatotoxic

• “Normal” LFT’s 

• Extensive tumor bulk 

• Aggressive Disease 

• BSA or MIRD Model of Y90 Dosimetryà Not personalized
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Role of Y90 in Metastatic Disease to the 
Liver

• CRLM: Only FDA approved indication (SIR-Spheres®)

• All other metastatic diseases are off label

• Most referral in community: salvage
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Commonly Treated Diseases

• Colorectal Ca

• Breast Ca

• Neuroendocrine tumors

• Uveal/Cutaneous Melanoma
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Current State of Breast Ca

• 12 studies (452 pts)
• 2007-2018
• Resin & glass
• 52% of extra-hepatic Mets
• Tumor control in 81% (CR, PR, SD)
• Mean OS post Y90: 11.3 months (Range: 3.6 to 20.9 months)
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Gaps in Knowledge: Liver mBRCA treated 
with Y90

• Optimal timing of Y90 w/ respect chemotherapies
– After how many lines
– How long to hold current systemic therapy when 

undergoing Y90

• Receptor status of patients 

• Synergistic effect of systemic therapy + Y90
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• 24 pts (2013-2018)
• Resin 
• 10 (42%) pts undergoing Y90 within 6 mo of diagnosis of 

hepatic mets
• 20 (83%) ER+
• 18 (75%) w/ extrahepatic disease

– Bone (70%) >> lung (20%), brain (20%), LN (25%)
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Median OS from 
1st Y90: 35.4 mo

Median OS from Dx of 
Hepatic Mets: 48.6 mo
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Timing of Y90

Mean OS: 38.9 mo

Mean OS: 22.1 mo

p=0.033
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Receptor Status

Median OS: 38.6 mo

Median OS: 5.4 mo
p=0.005



@EmoryIRad

• 31 pts (2011-2017)

• 3+ lines of chemo

• PI3K & MAPK Pathways
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PI3K Mutation and Tumor Response
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Tumor Response: Mutation & 
Receptor Status
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What about Colorectal Ca?
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FOXFIRE, SIRFLOX & FOXFIRE-Global
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OS & PFS
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Liver-only Mets OS?
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Progression of Disease in the Liver
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Y90 as a 1st line?

• Resin Y90 radioembolization as 1st line
– No improved OS or overall PFS
– Did improve local disease control

• NOT Recommended as a 1st line
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What about Y90 as a 2nd line?
EPOCH Trial
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• 58 pts (2013-2018)

• Resin

• No 1st line Y90

• 16 (27%) after failing 1st line

• MAPK WT (incl. KRAS): 32 (55%)
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Predictors of Prolonged Survival
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Predictors of Survival-MVA
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Mutation Status Stratified by Timing
• Mutation status 

– Not a predictor of prolonged survival if patient 
treated after failing 1st line of chemotherapy

– Predictor of prolonged survival otherwise 
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KRAS WT in CRLM post Y90

• Predictor of prolonged OS1,2

• Predictor of objective tumor response1,3,4

• No prospective study 

• ?May be related to Y90 timing

1. Dendy et al. Oncotarget. 2018.
2. Lathi et al. JVIR. 2015.
3. Janowski et al. Oncol Rep. 2017.
4. Magnetta et al. Abdom Raiol. 2016.
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Dosimetry

• HCC data: there is a tumor Y90 dose response threshold with 
implication on prolonged survival 

• No data for metastatic disease
– Prospective personalized dosimetry: more difficult in the 

setting of multifocal disease
– Easier now w/ several options for semi-automated 

dosimetry software available
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Synergistic Effect of Y90 with Systemic 
Therapy 

• Grade 2 NET: Y90 + Capecitabine-Temozolomide1

– PFS @ 3 years: 67% overall, 74% in the liver 

• Uveal Melanoma: Y90 + peri-TARE immunotherapy
– Improved OS and PFS2,3,4

1. Soulen et al. Pancreas. 2020.
2. Levey et al. CVIR. 2020.
3. Zheng et al. JVIR. 2018.
4. Itchins et al. Melanoma Res. 2017.
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Long-term Toxicity of Y90
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• Predictors of long-term liver toxicity à Whole liver treatment

• 50% of patients w/ stigmata of portal hypertension and cirrhotic 
changes on imaging

• 21% w/ clinical signs of hepatic decompensation

• Only 2 of 39 patients (5.1%) had no other causes of hepatotoxicity
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Current State of Play for Metastatic Disease

What you 
know
20%

What you 
know you 

don't know
50%

What you don't 
know you don't 

know
30%

1. ECOG
2. Liver Fx

3. Dz Burden

1. Y90 as 1st, 2nd line etc
2. Timing w/ respect current 

systemic Rx
3. Tumor Genetics
4. Receptor Status

5. Tumor Dose Response 
Threshold

6. Resin vs. Glass
7. Synergistic Chemo Rx
8. Synergistic Immuno Rx

9. Optimal Imaging and 
timing (PET vs. MRI vs. CT)

10. Rx Related Toxicity
11. etc

?
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Thank You
nkokabi@emory.edu


