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2015: Past State



2020-2021



~10% survival dependent
on numerous variables

Spolverato G, et al Cancer 2015;121:3998

Resectable Disease



OS 11.7 months combination vs. 8.1 (p<0.001)

Disease control better in combination group
81.4% vs 71.8%, p=0.049

68-71% Grade 3+ toxicities/arm

N Engl J Med 2010;362:1273-1281

Unresectable Disease



85-Patient Single-Arm Retrospective
Median OS from Treatment 12 Months (95% CI: 8-15.2)

High Rate: 
ECOG 2
Poorly Differentiated Tumor
Extrahepatic Disease

Gangi A, et al. JVIR 2018;29:1101-1108



ECOG 0-1 vs 2
18.5 vs 5.5 months, p=0.0012

Well vs. Poorly Differentiated
18.6 vs 9.7 months, p=0.012

Solitary vs Multiple Tumors
25 vs 6.1 months, p=0.006
Univariate only



61 patients from prospective registry
• 38% extrahepatic disease
• 92% previous chemotherapy
• 64% bilobar disease
• 41% > 5 tumors

• Median OS: 8.7 months (95% CI: 5-12)

White J, et al
JVIR 2019;30:1185-1192 



7 TOTAL Grade 3+ events
11.4% of patients

Toxicities



• 472 patients
• ECOG
• Extrahepatic Disease?
• Chemotherapy?
• Type of Y90
• Dosimetry
• OS
• 1-year survival
• Tumor Response
• Toxicity

OncoTargets and Therapy
2019;12:4489-4498



Median OS: 14.3 months (95% 11.9-17.1)
DCR: 77.2% (95% CI 70.2-84.2%)

Glass OS: 14 months (9.1-21.4)
Resin OS: 14.3 months (11.5-17.8)

Glass DCR: 77.3% (63.5-91.1%)
Resin DCR: 77.4% (66.8-87.9%)

Survival



Grade 3+: 7.8% (0-25%)

Most Common Constitutional:
Fatigue: 31.7% (0-87.5%)
Anorexia: 10% (0-79.2%)
Abd Pain: 30% (0-85%)

Most Common Lab:
Albumin: 2% (0-9%)
Bilirubin: 5.7% (0-70%)

Ulcer: 4% (0-5%)

Toxicity



300 mg/m2 Gem
25 mg/m2 Cis
Days 1 and 8

Y90 before Day 21

1000 mg/m2

Gem
25 mg/m2 Cis
Days 1 and 8

Up to 6 
cycles

Weeks 1-3 Weeks 4-6 Weeks 7-19

Lower dose gemcitabine w/ Y90
2nd Y90 treatment for bilobar disease allowed

in 2nd cycle of therapy
JAMA Oncol 2020;6:51-59



Dosimetry: 
MIRD (120 Gy)
Treatment Personalization        
(>205 Gy to tumor) allowed

Major Deviation (9/41):
Went to surgery 



Entire Cohort

Surgical Subgroup

22 Months OS 14 Months PFS

89% 2 Yr OS 67% 2 Yr PFS



Does downstaging lead
to outcomes similar to 
patients with initially 
resectable disease?

Retro Review 1997-2017

137 Up-front surgery
13 Chemo Downstaging
19 Y90 Downstaging

Riby D, et al. Ann Surg Oncol 2020;
27:3729-3737





Cohort OS: 35.8 months

Upfront Surg OS: 32.3 months
Downstaging OS: 45.9 months 
(p=0.54)

Median OS Chemo: 36 months
Median OS Y90: not reached

Use of Y90 associated with 
survival benefit
HR=0.34, p=0.019



Test of Time Y90?

Y90 + Gem/Cis 1st Line?
Attempt Downstaging or Extend Survival

Possible Future State?


