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Novelty and Impact 

With a total of 1,103 patients, this is the largest analysis of patient-reported 

outcomes for Selective internal radiotherapy (SIRT), and it is also the largest 

prospective quality of life (QOL) study performed in the field of Interventional 

Oncology.  

Following an initial non-clinically important deterioration up to 3 months post-SIRT, 

our results indicate that SIRT can be added to first-line leucovorin-oxaliplatin-

fluorouracil chemotherapy without a detrimental impact on QOL. 
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Abstract   
Selective internal radiotherapy (SIRT) is a liver-directed treatment involving injection 

of yttrium-90 microspheres in to the blood supply of liver tumours.  There are very 

few studies assessing health related quality of life (HRQOL) in patients treated with 

SIRT. Patients with liver metastases from colorectal cancer (CRC) were randomised 

in the FOXFIRE (FFr) (ISRCTN83867919), SIRFLOX (SF) (NCT00724503) and 

FOXFIRE-Global (FFrG) (NCT01721954) trials of first-line oxaliplatin-fluorouracil 

(FOLFOX) chemotherapy combined with SIRT versus FOLFOX alone. HRQOL was 

assessed using the 3-level EQ-5D, European Organisation for Research and 

Treatment of Cancer Quality of Life (EORTC QLQ-C30) and EORTC Colorectal Liver 

Metastases cancer module (EORTC QLQ-LMC21) at baseline, ≤3 months, 6-

months, 12-months, and annually thereafter from randomisation, and at disease 

progression. Analyses were conducted on an intention-to-treat basis. In total, 554 

patients were randomised to SIRT+FOLFOX and 549 patients to FOLFOX alone. 

HRQOL was statistically significant lower in SIRT+FOLFOX patients ≤3 months after 

SIRT administration in all 3 instruments, particularly global health, physical and role 

functioning, and symptoms of fatigue, nausea/vomiting and appetite loss. By 

accepted thresholds, these differences were deemed not clinically important. 

Differences between SIRT+FOLFOX and FOLFOX alone over the 2-year follow up 

and at disease progression were also not clinically important. Although there is some 

decrease in HRQOL for up to 3 months following SIRT, the addition of SIRT to 
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FOLFOX chemotherapy does not change HRQOL to a clinically important degree in 

metastatic CRC patients. 

 

Introduction 

Approximately 1.3 million patients are diagnosed with colorectal cancer (CRC) 

worldwide each year, with more than 40% developing metastases.(1) Liver 

metastases are the most common cause of death in metastatic CRC (mCRC) 

patients, with 13% 5-year overall survival (OS) in the USA.(1) Survival may increase 

to up to 40% after complete liver metastases resection,(2) but only 20% of patients 

with liver metastases from colorectal cancer (LMCRC) are eligible for resection.(3) 

For inoperable patients, one way of improving liver control and reducing tumour size 

is Selective Internal Radiation Therapy (SIRT). SIRT delivers millions of 

microspheres containing the β-emitter, yttrium-90 (Y-90), into the arterial supply of 

the liver, selectively targeting radiotherapy to liver tumours and preserving the 

healthy liver. We recently reported combined results from the FOXFIRE (FFr), 

SIRFLOX (SF) and FOXFIRE-Global (FFrG) randomised clinical trials (RCTs), which 

compared first-line leucovorin-oxaliplatin-fluorouracil chemotherapy (FOLFOX) alone 

to SIRT plus FOLFOX (SIRT+FOLFOX) in LMCRC patients not eligible for 

resection/ablation. This combined analysis confirmed better liver-specific disease 

control and improved radiological responses in patients receiving SIRT+FOLFOX, 

but with no improvement in overall or progression-free survival (PFS).(4) 
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Since the principal indication for SIRT worldwide is patients with LMCRC who are 

refractory to standard chemotherapies and for whom the prognosis is less than 12 

months,(5) health-related quality of life (HRQOL) is an extremely important clinical 

outcome when discussing the potential value of SIRT with patients who have few 

other treatment options. Existing evidence on this is currently limited,(6) and this 

study provides a unique opportunity to report comprehensive data on HRQOL in 

patients treated with this highly specialised form of radiotherapy. The aim of this 

study was to compare HRQOL between LMCRC patients receiving SIRT plus 

FOLFOX and FOLFOX alone as first-line treatment 

 

Material and methods 

Between October 11, 2006, and December 23, 2014, patients aged ≥ 18 years 

providing written informed consent were randomised to either FOLFOX (systemic 

leucovarin-oxaliplatin-fluorouracil) or SIRT+FOLFOX within 3 international, multi-

centre, phase III RCTs (FFr, SF and FFrG). FFr was approved by the National 

Research Ethics Service Committee South Central- Berkshire (REC reference: 

09/H0505/1). The protocols were approved by ethics committees at each of the 182 

centres from the 14 countries involved in the study. The inclusion criteria included 

eligibility for systemic chemotherapy as first-line treatment for mCRC with liver-only or 

liver dominant metastases with or without the primary tumour in situ, and World Health 

This article is protected by copyright. All rights reserved.



9 

 

Organisation (WHO) performance status ≤1. Trial designs and eligibility criteria were 

pre-specified to be similar, as an a priori plan to combine the studies to produce a 

HRQOL analysis with increased power to detect differences.  Further details on 

inclusion criteria, randomisation and study protocols have been published 

previously.(4, 7-9).  

Treatment 

FOLFOX treatment was planned to continue until evidence of treatment failure 

(FFrG, SF) or for a maximum of 12 cycles (FFr) (each cycle lasted 14 days). To 

deliver SIRT, SIR-Spheres® Y-90 resin microspheres (Sirtex Medical Limited, 

Sydney, Australia) were delivered into the arterial supply of the liver under 

fluoroscopic guidance, resulting in selective targeting by high-dose radiotherapy. Full 

details, including treatment doses, have been published previously.(4) 

Instruments 

HRQOL was assessed using the EQ-5D-3L and the EORTC QLQ-C30 with the 

EORTC colorectal liver cancer module (EORTC QLQ-LMC21). (10-12) 

The EQ-5D-3L is a generic HRQOL instrument with five questions covering mobility, 

usual activities, self-care, pain/discomfort, and anxiety/depression, and three 

responses for each question: no, some or extreme problems.(10) Overall EQ-5D-3L 

utility-scores can be derived for each health state, with 1 corresponding to full health 

and 0 to death. The minimum clinically significant difference in EQ-5D scores in 
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cancer has been reported as 0.06.(13) In this analysis, utility was calculated using 

US scores.(14)   

The EORTC QLQ-C30 is a generic cancer HRQOL questionnaire employing 30 

items to assess 5 functional scales, 9 symptom scales/items and a global health 

status scale. Functional and symptom scales/items have 4 response levels (ranging 

from not at all to very much), while the global health status scale relies on two items, 

with 7 response levels ranging from very poor to excellent. A standardised score 

ranging from 0 to 100 is calculated from the items.(12) A high score in the functional 

scale or global health status represents better quality of life. Conversely, a high 

symptom scale should be interpreted as poorer health status. The EORTC QLQ-C30 

has been tested in different cancer populations and has been shown to have good 

validity, reliability and responsiveness. (15) 

The EORTC QLQ-LMC21 consists of four symptom scales and 9 symptom items. 

The items of the EORTC QLQ-LMC21 are combined to obtain standardised scores 

ranging from 0 to 100,(11) where high scores represent high levels of symptoms. 

Clinically important differences for both EORTC instruments have been categorised 

as follows: a 5-10 point difference in the mean score is considered small, 10-20 

points moderate and over 20 points considered a large difference.(16) 

Paper versions of the HRQOL questionnaires were completed by patients before any 

treatment started, during chemotherapy, at 6-months, 12-months, annually thereafter 

until death or 5 years post-randomisation, and at disease progression. During the 
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first 6-months, the time-points varied slightly between the the trials: further details 

are given in the supplementary material.  

Outcomes 

HRQOL from the combined FFr-SF-FFrG trials was an important secondary 

objective in the clinical trials (9) and the exploratory outcomes were: EORTC QLQ-

C30 global health status at 12-months, and EORTC QLQ-LMC21 fatigue scale at ≤3-

months. It was hypothesised that patients receiving SIRT+FOLFOX would report 

better HRQOL at 12-months after randomisation than FOLFOX patients − primarily in 

EORTC QLQ-C30 global health status. 

Statistical analysis 

All analyses were conducted on an intention-to-treat (ITT) basis, except the safety 

analysis, which was conducted on an as-treated basis. Responses by groups were 

summarised using mean scores and standard errors at each time-point. Differences 

at baseline in the scores of EORTC and EQ-5D-3L were compared between arms 

using the Wilcoxon rank sum test and t-test, respectively. ANCOVA was used to 

analyse differences between arms for EQ-5D-3L, EORTC QLQ-C30 and EORTC 

QLQ-LMC21 scores for all time-points.  

HRQOL at progression is reported by time intervals based on the acute, subacute 

and chronic side effects which may result from SIRT [6] and compared with HRQOL 

at the previous reported time-point. Data on adverse events (AEs) were available for 
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all three trials (4) and were collected until 28 days after trial treatment or 7 months 

from randomisation, whichever was earlier. The impact of having AEs with a severity 

grade ≥3 on HRQOL was tested using ordinary least squares (OLS) regression with 

a treatment-AE interaction term. The pre-specified outcomes were also tested using 

OLS regression and introducing an interaction term for pre-specified subgroups 

(presence of extra-hepatic metastases, primary tumour in situ, liver tumour burden 

>25%, age ≥65 years, ITT with biological agents) and post-hoc subgroups 

(Bevacizumab given, gender, synchronous disease, primary tumour location right or 

left and WHO performance status). The safety and subgroup analyses are reported 

in supplementary material.  

To allow for repeated measures from participants, we used a longitudinal linear 

mixed-effect model, with treatment group as fixed-effect and time and patient-

specific random-effect.  

All differences between arms in scale scores were adjusted for the respective 

baseline score and any baseline score registering a statistically significant difference.  

The robustness of our estimates was tested by sensitivity analyses, in which we 1) 

recalculated the EQ-5D-3L utility-scores using the UK tariff(10), and 2) repeated all 

analyses having imputed missing data under missing at random (MAR) and missing 

not at random (MNAR) assumptions for the pre-specified outcomes and for EQ-5D-

3L utility-scores at ≤3-months.(17) Details of imputation methods are reported in 

supplementary material. 
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All hypothesis tests were two-sided with a 5% significance level. All analyses were 

performed using STATA version 14 (StataCorp, College Station, TX). 

Data Availability 

Data will be made available upon reasonable request, following approval of requests 

by Trial Sponsors. 

 

Results 

We compared HRQOL between LMCRC patients receiving SIRT plus FOLFOX and 

FOLFOX alone as first-line treatment using two cancer-specific HRQOL 

questionnaires at multiple time-points: the EORTC QLQ-C30 instrument with QLQ-

LMC21 module, and the generic EQ-5D-3L instrument. The ITT population included 

1,103 patients (Appendix figure 1). Baseline characteristics were balanced across 

the study arms.(4) 65.6% were men and median age was 63 years at baseline. In 

73.7% of patients the primary cancer site was the colon and 35.5% of patients had 

extra-hepatic metastases.  

Since available numbers after 24 months were too low to support robust analyses, 

here we report the results for baseline (1,017 patients responding out of 1,103 alive 

(92.2%)), 3-months (902 / 1079 (83.6%)), 12-months (156 / 273 (57.1%)) and 24-

months (159 / 555 (28.7%)), as for previous EQ-5D-3L comparisons adjusted only 

This article is protected by copyright. All rights reserved.



14 

 

for baseline values. (4) Results at 6-months and at disease progression for the 

EORTC QLQ-LMC21 are also omitted here because of low response rates. These 

results are available in appendices 8–10 of supplementary material, while appendix 

18 reports response numbers at each time-point for each questionnaire. 

Tables 1 and 2 report scores for the scales and global health measure of the EORTC 

QLQ-C30. SIRT+FOLFOX patients reported statistically significantly worse outcomes 

than FOLFOX patients at ≤3-months in several scales, but none of these differences 

were clinically significant. Thereafter, the EORTC QLQ-C30 registered no 

differences between study arms, apart from more pain symptoms at 12-months and 

fewer dyspnoea symptoms at 24-months in SIRT+FOLFOX patients. 

Appendix 19 reports scores for the EORTC QLQ-LMC21 symptom scales for which 

there were statistically significant differences between groups. SIRT+FOLFOX 

patients reported significantly more fatigue at 3-months but fewer symptoms of sore 

mouth/tongue. The only change to reach a threshold for clinical significance was an 

improvement in peripheral neuropathy in  SIRT+FOLFOX patients, related to less 

exposure to oxaliplatin chemotherapy in that group. Greater fatigue in 

SIRT+FOLFOX patients persisted at 12-months, and patients in this arm also 

experienced more dry mouth at 12-months and more pain at 24-months. The 

remaining scales are shown in the appendix 11 of supplementary material. 

Table 3 reports average EQ-5D-3L utility-scores at each time-point. There was no 

difference between groups at baseline. Patients in the SIRT+FOLFOX arm showed 
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slightly lower utility levels at ≤3 months, and this small difference persisted at 12-

months, but not at 24-months.  

Appendices 12 and 13 of the supplementary material show HRQOL among patients 

experiencing disease progression. Both the EORTC QLQ-C30 and EQ-5D showed 

larger reductions in the FOLFOX arm in HRQOL at disease progression compared to 

the previous time-point, some of which were almost clinically significant. However, 

HRQOL generally appeared to be higher in the FOLFOX group prior to progression, 

and as a result there was no clear overall difference by arm in levels of HRQOL at 

disease progression.  

Adjusted differences from baseline in each pre-specified outcome and EQ-5D utility-

scores using a longitudinal linear mixed-effect model are displayed in Figure 1. 

Results were similar to the primary analysis, showing a statistically significant 

decrement in HRQOL in SIRT+FOLFOX patients at ≤3-months.  

The number of adverse events was associated with a statistically significant 

decrement in global health status and EQ-5D-3L utility-scores in both arms, but there 

was no evidence that this adverse effect was smaller amongst SIRT+FOLFOX 

patients once the treatment effect and an interaction term between treatment and 

number of AEs was included in the model (appendix 14 and appendix figure 2). The 

subgroup analysis did not provide evidence on relevant differences between study 

arms in any of the subgroups assessed (appendix 15-17 and appendix figure 3). 
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Calculating EQ-5D-3L utility-scores using UK rather than US scores did not alter the 

results (appendix 1). Similarly, using multiple imputation assuming MNAR did not 

change the results unless extreme values were employed in the analysis (appendix 

2-7). 

 

Discussion 

We found a statistically significant deterioration in HRQOL in SIRT+FOLFOX 

patients for up to 3 months after SIRT administration across all three instruments 

employed in this study, but these changes did not reach thresholds for clinical 

importance. Although patients in the combination treatment arm experienced more 

fatigue, a common side effect of SIRT, than those in the chemotherapy-alone group, 

they experienced significantly lower levels of sore mouth/tongue and peripheral 

neuropathy than the chemotherapy-alone group, likely due to the dose reduction of 

oxaliplatin mandated for 3 cycles for patients in the SIRT+FOLFOX arm of the study. 

Thereafter, we found no clinically meaningful differences in HRQOL between the 

SIRT+FOLFOX and FOLFOX alone study arms or at disease progression. These 

results were confirmed in the longitudinal linear model. 

The small impairment in HRQOL observed in the SIRT-FOLFOX patients did not 

appear to be related to the higher number of AEs observed in these patients, 

suggesting that poorer HRQOL in SIRT+FOLFOX might be a direct result of SIRT 
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administration. Whereas post-hoc subgroup analysis suggested better OS in patients 

treated with FOLFOX plus SIRT when the primary tumour location was right-sided 

(18), our HRQOL analysis showed no such difference between patients with right-

sided versus left-sided primary tumours. The results were robust to different methods 

used to impute the missing data. 

A recent systematic literature review of evidence on SIRT in the management of 

advanced colorectal cancer among RCTs identified 2 studies that assessed HRQOL 

in SIRT patients. (6) Neither used the EQ-5D or EORTC instruments, and the 

sample sizes were significantly smaller than our study (21 and 70 patients 

respectively). The lack of explicit values for differences between study arms and 

small sample sizes make direct comparisons problematic. Nevertheless, our results 

are in contrast to the improvement in HRQOL over the first 18 months observed in 

the early study by Gray et al.(19)  

The study presented here has limitations. Firstly, our main analyses suffered from 

low response rates, especially from 6-months to 24-months. We excluded HRQOL 

questionnaires at time-points after 24-months from the main analysis due to low 

response rates and consequently may have underestimated long-term HRQOL 

benefits or harms of SIRT. Additionally, slightly higher response rates were also 

observed in the FOLFOX+SIRT group compared to the FOLFOX group at several 

time-points. Although the reasons for the low response rates and the difference in 

completion rates between groups were not clear, they may have had some influence 
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on the results. However, we mitigated the influence of low response rates on our 

results using multiple imputation methods. Moreover, our multiple imputation 

equation included mortality and morbidity measures to capture any differences due 

to disease severity resulting in lower response rate, and we also considered the 

consequences of violating the MAR assumption by using MNAR imputation. Our 

conclusions remained unaltered unless assuming implausibly large departures from 

MAR scores (e.g. 17.5 points in EORTC scores), which are very unlikely to be 

observed in clinical practice. 

Secondly, significant changes in the management of LMCRC occurred during the 8-

year recruitment period of the three trials, which may have influenced our results.(20) 

In the FFr-SF-FFrG studies, participants were significantly more likely to receive 

bevacizumab if they were in the FOLFOX group than if they were in the 

FOLFOX+SIRT group.(4) Furthermore, after 6 months of protocol chemotherapy, 

participants in the FOLFOX+SIRT group were significantly less likely to receive other 

cytotoxic chemotherapies or monoclonal antibodies than patients in the FOLFOX 

group.(4)  On account of this discrepancy, it was not possible to adjust for 

subsequent lines of therapy, but it is notable that there were no significant 

differences in HRQOL observed between the two groups.  A cost-effectiveness 

analysis is currently underway to assess the impact of patients receiving less 

subsequent cytotoxic chemotherapies or monoclonal antibodies following SIRT, and 

achieving similar overall survival and HRQOL. 
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Despite these limitations, the current study is the largest prospective, randomised 

clinical trial of SIRT to report patient-reported outcomes. Such data are now widely 

accepted as an important part of the evaluation of new Interventional Oncology 

treatments in patients with mCRC. Although the routine use of SIRT in combination 

with oxaliplatin-based, first-line chemotherapy in unselected LMCRC patients is not 

supported by the clinical results of the combined FFr, SF and FFrG analysis, we 

could not find evidence that any impairment in HRQOL in SIRT patients after 3 

months reaches levels that would conventionally be considered clinically significant.  
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Table 1. Mean scores (standard error) [number of patients] for the EORTC QLQ-C30 functional scales and global health, differences (p-value; 95% 

confidence interval) adjusted for respective baseline scores and cognitive functioning score at baseline. 

 
Baseline ≤3 months# 12 months 24 months 

Physical functioning  
   

 FOLFOX 83.7 (0.8) [499] 81.6 (0.9) [446] 80.0 (1.3) [239] 71.7 (4.1) [32] 

 SIRT+FOLFOX 83.9 (0.8) [511] 79.3 (0.9) [453] 79.3 (1.3) [262] 77.2 (4.4) [29] 

 Difference 0.3 (0.81; -2.0 to 2.6) -2.9 (0.0070; -5.1 to -0.8)** -2.7 (0.12; -6.1 to 0.7) 4.6 (0.43; -7.03 to 16.25) 

Role functioning  
   

 FOLFOX 75.5 (1.3) [497] 72.7 (1.3) [444] 74.2 (1.8) [238] 65.6 (6.4) [31] 

 SIRT+FOLFOX 74.4 (1.3) [509] 69.0 (1.3) [452] 72.1 (1.8) [262] 76.4 (5.6) [29] 

 Difference -1.1 (0.54; -4.7 to 2.5) -4.1 (0.015; -7.4 to -0.8)* -3.4 (0.18; -8.3 to 1.5) 15.4 (0.10; -3.1 to 34.0) 

Emotional functioning  
   

 FOLFOX 77.6 (0.9) [499] 81.5 (0.9) [430] 80.4 (1.4) [238] 82.0 (2.6) [31] 

 SIRT+FOLFOX 79.9 (0.9) [503] 83.2 (0.9) [447] 83.9 (1.2) [253] 78.8 (3.8) [28] 

 Difference 2.3 (0.07; -0.2 to 4.8) 0.5 (0.67; -1.7 to 2.7) 2.1 (0.24; -1.4 to 5.7) -1.8 (0.69; -11.2 to 7.5) 

Cognitive functioning  
   

 FOLFOX 87.0 (0.8) [499] 86.5 (0.9) [431] 84.3 (1.4) [238] 78.0 (3.7) [31] 
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 SIRT+FOLFOX 89.5 (0.7) [503] 86.5 (0.9) [447] 84.7 (1.1) [253] 85.1 (3.4) [28] 

 Difference 2.5 (0.022; 0.4 to 4.7)* -1.7 (0.13; -4.0 to 0.5) -2.1 (0.21; -5.4 to 1.2) 7.6 (0.16; -3.1 to 18.3) 

Social functioning  
   

 FOLFOX 77.8 (1.1) [498] 74.9 (1.3) [431] 77.7 (1.7) [238] 74.2 (6.2) [31] 

 SIRT+FOLFOX 76.6 (1.2) [503] 74.4 (1.3) [446] 76.1 (1.7) [252] 75.0 (5.0) [28] 

 Difference -1.2 (0.45; -4.5 to 2.0) -0.6 (0.70; -3.9 to 2.62) -2.3 (0.31; -6.9 to 2.2) 2.9 (0.75; -14.9 to 20.6) 

Global health status     

 FOLFOX 68.3 (1.0) [499] 69.3 (1.0) [431] 70.2 (1.3) [236] 67.2 (3.5) [32] 

 SIRT+FOLFOX 67.8 (0.9) [502] 65.7 (1.0) [446] 69.3 (1.4) [253] 70.8 (3.9) [28] 

 Difference -0.6 (0.67; -3.2 to 2.1) -3.9 (0.002; -6.4 to -1.5)** -2.1 (0.25; -5.6 to 1.5) 4.6 (0.41; -6.6 to 15.8) 

 # ≤3 months time-point includes 1 month and cycle 4. * p<0.05 ** p<0.01 
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Table 2. Mean scores (standard error) [number of patients] for the EORTC QLQ-C30 symptom scales, differences (p-value; 95% confidence 

interval) adjusted for respective baseline scores and cognitive functioning score at baseline. 

 Baseline ≤3 months# 12 months 24 months 

Fatigue  
   

 FOLFOX 29.2 (1.1) [499] 34.2 (1.2) [446] 31.5 (1.6) [239] 32.8 (5.1) [32] 

 SIRT+FOLFOX 30.8 (1.1) [511] 38.7 (1.1) [453] 33.4 (1.5) [261] 36.2 (4.9) [29] 

 Difference 1.6 (0.28; -1.3 to 4.6) 4.7 (0.001; 1.9 to 7.6)** 3.4 (0.11; -0.8 to 7.5) 4.5 (0.55; -10.4 to 19.5) 

Nausea and vomiting  
   

 FOLFOX 6.5 (0.6) [499] 8.8 (0.7) [445] 7.8 (1.0) [236] 8.9 (2.9) [32] 

 SIRT+FOLFOX 7.8 (0.7) [511] 10.9 (0.8) [453] 7.5 (0.9) [261] 14.4(3.8) [29] 

 Difference 1.4 (0.15; -0.5 to 3.3) 2.6 (0.017; 0.5 to 4.7)* 0.2 (0.90; -2.3 to 2.8) 3.6 (0.45; -5.8 to 12.9) 

Pain  
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 FOLFOX 20.5 (1.1) [502] 17.2 (1.1) [446] 18.4 (1.6) [240] 16.7 (3.8) [33] 

 SIRT+FOLFOX 21.0 (1.1) [513] 17.8 (1.1) [456] 23.4 (1.6) [261] 21.8 (4.9) [29] 

 Difference 0.5 (0.75; -2.5 to 3.4) 0.9 (0.53; -2.0 to 3.8) 6.5 (0.0030; 2.2 to 10.8)** 2.6 (0.69; -10.4 to 15.5) 

Dyspnoea  
   

 FOLFOX 11.9 (0.9) [499] 13.3 (1.1) [444] 15.1 (1.4) [239] 30.1 (6.3) [31] 

 SIRT+FOLFOX 12.6 (1.0) [511] 14.8 (1.0) [452] 13.3 (1.5) [261] 13.8 (4.5) [29] 

 Difference 0.8 (0.57; -1.8 to 3.4) 2.3 (0.08; -0.3 to 5.0) -1.5 (0.43; -5.3 to 2.3) -16.7 (0.040; -32.6 to -0.8)* 

Insomnia  
   

 FOLFOX 26.8 (1.3) [496] 27.8 (1.5) [445] 21.4 (1.7) [237] 28.1 (5.4) [32] 

 SIRT+FOLFOX 27.5 (1.3) [511] 29.6 (1.4) [452] 25.3 (1.9) [260] 23.0 (4.7) [29] 

 Difference 0.7 (0.69; -2.9 to 4.3) 2.0 (0.28; -1.7 to 5.7) 4.3 (0.10; -0.8 to 9.3) -4.0 (0.61; -19.7 to 11.7) 

Appetite loss  
   

 FOLFOX 19.8 (1.2) [497] 17.0 (1.2) [444] 17.8 (1.8) [238] 20.4 (5.3) [31] 

 SIRT+FOLFOX 21.3 (1.3) [511] 21.4 (1.3) [453] 18.9 (1.7) [261] 23.0 (4.7) [29] 

 Difference 1.5 (0.41; -2.1 to 5.0) 5.3 (0.002; 2.0 to 8.7)** 2.6 (0.31; -2.4 to 7.5) -2.5 (0.75; -18.3 to 13.2) 

Constipation  
   

 FOLFOX 14.7 (1.1) [498] 16.9 (1.2) [429] 14.4 (1.6) [236] 15.1 (4.0) [31] 

 SIRT+FOLFOX 15.6 (1.2) [499] 19.7 (1.3) [446] 14.0 (1.5) [254] 14.3 (3.6) [28] 
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 Difference 1.0 (0.54; -2.2 to 4.1) 2.0 (0.24; -1.4 to 5.4) 0.9 (0.69; -3.5 to 5.3) -1.5 (0.78; -11.8 to 8.9) 

Diarrhoea  
   

 FOLFOX 14.6 (1.1) [497] 16.3 (1.2) [431] 14.5 (1.6) [237] 10.8 (4.2) [31] 

 SIRT+FOLFOX 12.6 (1.0) [501] 10.9 (1.0) [448] 12.3 (1.4) [252] 15.4 (4.6) [26] 

 Difference -2.0 (0.18; -4.9 to 0.9) -4.1 (0.009; -7.2 to -1.1)** -1.9 (0.38; -6.1 to 2.3) 8.4 (0.18; -4.0 to 20.8) 

Financial difficulties  
   

 FOLFOX 18.1 (1.3) [494] 17.4 (1.4) [430] 15.4 (1.7) [238] 12.9 (4.0) [31] 

 SIRT+FOLFOX 17.9 (1.3) [500] 18.1 (1.3) [443] 18.4 (1.8) [252] 9.5 (3.4) [28] 

 Difference -0.2 (0.94; -3.8 to 3.5) 0.5 (0.76; -2.6 to 3.5) 2.8 (0.22; -1.6 to 7.3) -3.5 (0.49; -13.5 to 6.5) 

 #≤3 months time-point includes 1 month and cycle 4. * p<0.05 ** p<0.01 

 

 

 

Table 3. Mean scores (standard error) [number of patients] for the EQ-5D-3L utility-scores (US) , differences (p-value; 95% confidence interval) adjusted 

for respective baseline scores and cognitive functioning score at baseline. 
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Baseline ≤3 months# 12 months 24 months 

 FOLFOX 0.840 (0.006) [507] 0.846 (0.007) [417] 0.841 (0.010) [215] 0.814 (0.021) [74] 

 SIRT+FOLFOX 0.837 (0.006) [510] 0.828 (0.008) [431] 0.831 (0.010) [253] 0.810 (0.019) [85] 

 Difference -0.002 (0.806; -0.020 to 0.015) -0.023 (0.024; -0.043 to -0.003)* -0.028 (0.040; -0.055 to -0.001)* -0.018 (0.53; -0.077 to 0.040) 

#  ≤ 3 months time-point includes cycle 4 and 3 months.   * p<0.05  ** p<0.01 
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Selective internal radiotherapy (SIRT) is a liver-directed treatment involving injection 
of yttrium-90 microspheres into the blood supply of liver tumours. Few studies have 
assessed health-related quality of life (HRQOL) in patients treated with SIRT. This study 
compared HRQOL between liver metastases from colorectal cancer patients receiving 
SIRT plus FOLFOX chemotherapy and FOLFOX alone. With a total of 1,103 patients, this 
is the largest analysis of patient-reported outcomes for SIRT and the largest prospective 
QOL study in interventional oncology. Following non-clinically important deterioration 
up to 3 months post-SIRT, SIRT could be added to FOLFOX chemotherapy without a 
detrimental impact on QOL. 
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