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Context and Policy Issues 

Uveal melanoma is the most common primary intraocular malignancy in adults with an 

incidence of 5.1 per million people in the world.1 Despite treatment of the primary tumour, 

over 50% of the patients with uveal melanoma develop clinical metastases over the next 30 

years, with 95% of metastases occurring in the liver.2,3  

Treatment options for primary or metastatic liver tumours that are unresectable and not 

responsive to other therapies such as systemic chemotherapy and immunotherapy include 

selective internal radiotherapy with radioisotopes (SIRT), radiofrequency ablation (RFA), 

transarterial chemoembolization (TACE), stereotactic body radiation therapy (SBRT), 

proton beam therapy and molecular targeted therapy.4-6 SIRT with yttrium-90, also known 

as radioembolization, is based on the administration of resin or glass microspheres loaded 

with the radioisotope yttrium-90, via selective arterial catheterization of tumor-feeding 

vessels, in order to destroy the tumour.7-10  

A 2015 CADTH Rapid Response report identified systematic reviews, meta-analyses, and  

economic evaluations on the clinical and cost-effectiveness of yttrium-90 microsphere 

radioembolization for the treatment of primary or secondary liver cancer, but no evidence 

on uveal melanoma liver metastasis was found.11 With increasing interest in comparing the 

impact of SIRT to other treatment therapies such as TACE, this Rapid Response report 

aims to review the comparative clinical and cost-effectiveness of radioembolization with 

yttrium-90 microspheres versus other options for the treatment of adult patients with uveal 

melanoma liver metastasis.  

Research Question 

1. What is the clinical effectiveness of radioembolization with yittrium-90 microspheres for 

the management of uveal melanoma liver metastases? 

2. What is the cost-effectiveness of radioembolization with yittrium-90 microspheres 

versus other management options for the management of uveal melanoma liver 

metastases? 

Key Findings 

One retrospective study on patients with uveal melanoma liver metastasis compared the 

clinical effectiveness and toxicity of SIRT using yttrium-90 microspheres to a historical 

control group using systemic chemotherapy. Patients on SIRT – both as first-line therapy or 

following failed systemic chemotherapy - had a statistically significant improvement in 

median overall survival time compared to those on historical systemic chemotherapy, and 

this effect was larger in the group of patients who received SIRT as first-line treatment. 

Most treatment-related side effects on patients with SIRT were mild and self-limited, and 

were more pronounced in patients with systemic chemotherapy. These findings from limited 

evidence need to be treated cautiously. There was no relevant evidence found on the cost-

effectiveness of radioembolization with yittrium-90 microspheres versus other management 

options for the management of uveal melanoma liver metastases. 



 

 
SUMMARY WITH CRITICAL APPRAISAL Radioembolization with Yttrium-90 for the Management of Uveal Melanoma Liver Metastasis 4 

Methods 

This report makes use of a literature search strategy developed for a previous CADTH 

report. For the current report, a limited literature search was conducted on key resources 

including PubMed, OVID, the Cochrane Library, University of York Centre for Reviews and 

Dissemination (CRD) databases, Canadian and major international health technology 

agencies, as well as a focused Internet search. No filters were applied to limit retrieval by 

study type. Where possible, retrieval was limited to the human population. The search was 

limited to English-language documents published between January 1, 2015 and July 26, 

2018 to capture any articles published since the previous report.  

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Literature Search Methods 

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Adult patients with unresectable uveal melanoma liver metastases 

Intervention Intra-tumoural administration of yttrium-90 (Y-90) microspheres. Applied alone or in combination with 
transarterial chemoembolization (TACE) or systemic chemotherapy 

Comparator Q1 Q2: Other palliative options, other cancer treatment options   
Q1: Placebo  

Outcomes Q1. Tumour size reduction, time to progression, progression rate, survival rate (progression free survival, 
overall survival), quality of life;  
Toxicity, adverse events, discontinuation 
 
Q2. Cost-effectiveness  

Study Designs Heath technology assessments (HTAs), systematic reviews (SRs) and meta-analyses (MAs), randomized 
controlled trials (RCTs), non-RCTs, economic evaluations 

 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2015. 

Critical Appraisal of Individual Studies 

The included clinical study was critically appraised using the Downs and Black instrument.12 

A summary score was not calculated for the included study; rather, a review of the 

strengths and limitations was described. 



 

 
SUMMARY WITH CRITICAL APPRAISAL Radioembolization with Yttrium-90 for the Management of Uveal Melanoma Liver Metastasis 5 

Summary of Evidence 

Quantity of Research Available 

A total of 491 citations were identified in the literature search. Following screening of titles 

and abstracts, 487 citations were excluded and four potentially relevant reports from the 

electronic search were retrieved for full-text review. No potentially relevant publications 

were retrieved from the grey literature search. Of these potentially relevant articles, three 

publications were excluded for various reasons, while one publication met the inclusion 

criteria and was included in this report. Appendix 1 presents the PRISMA flowchart of the 

study selection. 

Summary of Study Characteristics 

A detailed summary of the included study is provided in Appendix 2. 

Study Design 

The clinical study included in this review is an observational retrospective study, with a 

historical control group.13 

Country of Origin 

The study was conducted in Finland.13 

Patient Population 

The intervention group included 18 adult patients (36 – 72 years) with uveal melanoma liver 

metastasis, in which 14 received SIRT and four received systemic chemotherapy as their 

initial treatment.13 The historical control group included eight adult patients with uveal 

melanoma liver metastasis who had received systemic chemotherapy. 

Interventions and Comparators 

The clinical study compared SIRT using yttrium-90 microspheres as first and second line 

treatment with historical control using systemic chemotherapy (mostly dacarbazine).13  

Outcomes 

The clinical study examined overall survival time (in months) and treatment-related toxicity 

such as increase in transaminase levels, nausea, abdominal pain.13 

Summary of Critical Appraisal 

Details of the strengths and limitations of the included study are summarized in Appendix 3. 

The included clinical study13 is an observational retrospective cohort study which has 

limitations by nature such as selection bias (sample may not be representative of the 

population intended to be analyzed) and recall bias (data may not be accurate); the 

hypotheses were clearly described, the method of selection from the source population and 

representation were described, losses to follow-up were reported, main outcomes, 

interventions, patient characteristics, and main findings were clearly described, and 

estimates of random variability and actual probability values were provided. The study did 

not perform calculations to determine that it was adequately powered to detect a clinically 

important effect. Assessors and patients were not blinded to treatment assignment in the 

study which may have impacted the objectivity of the outcome assessments. The internal 
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validity of the study was limited by the nature of the retrospective study and the use of a 

historical control group that is prone to selection bias. The small number of included 

patients limits the generalizability of the findings to all people with uveal melanoma liver 

metastasis.  

Summary of Findings 

Clinical Effectiveness  

The included study examined the clinical effectiveness and toxicity of SIRT using yttrium-90 

microspheres compared to a historical control group who had received systemic 

chemotherapy.13 Patients on SIRT – both as first-line therapy or following failed systemic 

chemotherapy -  had a median overall survival time (OS) of 13.5 months while the historical 

chemotherapy cohort had a median OS of 10.5 months (the difference was statistically 

significant). Subgroup analysis showed that patients who received SIRT as a first-line 

treatment had an OS of 18.7 months (the difference with the historical chemotherapy cohort 

was statistically significant). Most side effects in the SIRT group were mild and self-limited; 

the chemotherapy group had more pronounced treatment-related side effects such as 

nausea, infections, declining performance status, and liver and hematological toxicity 

(numbers and P values not provided). The authors concluded that SIRT is a feasible and 

safe treatment option for patients with uveal melanoma liver metastasis. Further detail is 

included in Appendix 4. 

Cost-Effectiveness 

No relevant studies were identified or included regarding the cost-effectiveness of 

radioembolization with yittrium-90 microspheres versus other management options for the 

management of uveal melanoma liver metastases. 

Limitations 

This review is limited by the sparsity of the evidence. One retrospective cohort study 

examining the comparative clinical effectiveness of radioembolization with yittrium-90 

microspheres versus systemic chemotherapy for the management of uveal melanoma liver 

metastases was included. The ability to draw firm conclusions is therefore limited.  

Conclusions and Implications for Decision or Policy Making 

Evidence from one retrospective non-randomized study indicates that patients on SIRT – 

both as first-line therapy and following failed systemic chemotherapy - had a statistically 

significant improvement in median overall survival time compared to a historic cohort who 

received systemic chemotherapy for the management of uveal melanoma liver metastasis. 

The effect was larger in the group of patients who received SIRT as first-line treatment. 

Most treatment-related side effects reported by the patients on SIRT were mild and self-

limited, and systemic chemotherapy was associated with more pronounced side effects. 

RCTs with head-to-head comparisons between SIRT and other management options such 

as TACE or systemic chemotherapy would reduce the uncertainty regarding the 

comparative effectiveness and efficacy of SIRT for the treatment of uveal melanoma liver 

metastasis. Cost-effectiveness studies comparing SIRT and other management options in a 

Canadian context are needed to help decision makers weigh the costs and benefits of 

SIRT.  
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

387 citations excluded 

4 potentially relevant articles retrieved 
for scrutiny  

0 potentially relevant 
report retrieved from 
other sources (grey 

literature, hand search) 

4 potentially relevant reports 

3 reports excluded: 
-irrelevant population (2) 
-irrelevant comparator (1) 

 

1 report included in review 

491 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2: Characteristics of Included Clinical Study 

First author, 
year, country 

Study design, 
objectives 

Intervention 
Comparators 

Patients Main study 
outcomes 

Tulokas,13 2018, 

Finland 
Observational 
retrospective study with 
historical control group 
 
To assess the clinical 
effectiveness of SIRT in 
patients with uveal 
melanoma liver 
metastasis 

SIRT using 
yttrium-90 
microspheres  
 
Historical 
systemic 
chemotherapy 
(mostly 
dacarbazine) 

SIRT group: 18 adult patients with 
uveal melanoma liver metastasis 
who had a predicted life expectancy 
of 
more than 3 months (14 patients 
had SIRT as first-line therapy; 4 
patients received systemic 
chemotherapy prior to SIRT) 
 
Historical control group: 8 adult 
patients with uveal melanoma liver 
metastasis  

Overall survival time  
 
Toxicity 

SIRT = selective internal radiation therapy  
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Appendix 3: Critical Appraisal of Included Publications 

Table 3: Strengths and Limitations of Clinical Study using Downs and Black12 

Strengths Limitations 

Tulokas13 

 hypothesis clearly described 

 method of selection from source population and 
representation described  

 loss to follow-up reported  

 main outcomes, interventions, patient characteristics, and 
main findings clearly described 

 estimates of random variability and actual probability values 
provided 

 observational retrospective study with historical control 
group 

 power calculation to detect a clinically important effect not 
performed 
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Appendix 4: Main Study Findings and Authors’ Conclusions 

Table 4: Summary of Findings of Included Studies 

Main Study Findings Authors’ Conclusion 

Tulokas13 

Clinical effectiveness: OS (median) 
 
All patients (n = 18) 
SIRT: 13.5 (range, 3.6–44.8) months  
Chemotherapy: 10.5 (range, 3.0–16.5) months. P = 0.047 
 
Patients who received SIRT as first-line treatment (n = 14) 
SIRT: 18.7 (range 8.2–44.8) months 
Chemotherapy: 10.5 (range 3-16.5) months. P = 0.017  
 
Toxicity (all patients) 
 
SIRT 
No treatment-related deaths 
Grade 1–2 increase of transaminases: 11 patients 
Grade 3 and one had grade 4 transaminase elevation: 1 patient 
Other mild, self-limited toxicity (grade 1–2) including nausea, 
abdominal discomfort/pain, tiredness and subfebrility: 15 
patients  
Hospitalized due to fever (38.7°C, grade 1) related to liver 
toxicity: 1 patient 
 
Chemotherapy group had more pronounced treatment- 
related side effects such as nausea, infections, declining 
performance status, liver and hematological toxicity (figures and 
P values not provided) 

“SIRT is a feasible and safe treatment for liver metastases in 
patients with uveal melanoma” (p 1) 

OS = overall survival time; SIRT = selective internal radiation therapy  

 

 
 


