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WEB APPENDIX 

Patient reported outcomes over 5 years following whole or partial breast 

radiotherapy: longitudinal analysis of the IMPORT LOW phase III randomised 

controlled trial  

Methods 

Patients 

The PROMs sub-study was conducted in a subset of patients in the IMPORT LOW 

trial, for which full details of patients and procedures have been published (1). In 

brief, all IMPORT LOW centres were invited to participate in the PROMs sub-study 

(until sufficient accrual to the sub-study was achieved) and 41 of the 71 centres 

participated. The majority of centres did not give a reason for declining to participate, 

but a small number stated lack of local research resources as a reason for declining. 

There was no suggestion that those centres that declined participation differed 

systematically from those that took part. All patients at these 41 centres were invited 

to participate in the sub-study until the designated sample size had been obtained. 

Separate consent was given for the PROMs sub-study. This was approved by the 

Oxfordshire Research Ethics Committee B (06/Q1605/128) and conducted in 

accordance with the principles of Good Clinical Practice. 

 

Procedures 

Full details of trial procedures have been published (1). Women were randomly 

assigned (in a 1:1:1 ratio) to receive whole-breast radiotherapy or one of the 

experimental schedules (reduced-dose or partial-breast radiotherapy).  
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Patients who consented to participate in the PROMs sub-study completed a baseline 

questionnaire booklet before randomisation (post-surgery and pre-radiotherapy). 

Subsequent questionnaires were posted by the ICR-CTSU for completion at the 

patients’ home at 6 months, 1, 2, and 5-years post-randomisation (after checking 

current health status with local hospital team or family doctor), unless they had died 

or withdrawn from active trial follow-up. Patients were prompted by telephone or 

letter if questionnaires were not returned within 3 weeks.   

Patients completed the EORTC (European Organisation for Research and 

Treatment of Cancer) general cancer scale QLQ-C30  and QLQ-BR23 breast-cancer 

specific module (2, 3), Hospital Anxiety and Depression Scale (HADS): scores of 8-

10 indicating borderline anxiety or depression, and scores of 11-21 indicating case 

levels of anxiety or depression (4), 10-item Body Image Scale (5) and protocol-

specific questionnaire items asking patients to score ‘change in breast appearance’, 

‘breast hardness/firmness’, ‘reduction in size of breast’, ‘change in skin appearance’, 

‘is the position of the nipple of your affected breast different from the other side’, 

‘problem getting a bra to fit’ and ‘shoulder stiffness’ which may have resulted from 

any prior breast cancer treatments (6). The protocol-specific items were designed by 

the START trialists and added to by patient advocate members of the IMPORT Trial 

Management Group to assess specific post-radiotherapy adverse effects not 

included in the EORTC questionnaires (7). The 2 protocol-specific items ‘is the 

position of the nipple of your affected breast different from the other side’ and 

‘problem getting a bra to fit’ were introduced following a protocol amendment. All 

items were scored on a four-point scale (none, a little, quite a bit, very much). The 

protocol-specific items were not included initially at baseline, but were added 

following a protocol amendment. Individual items from the QLQ-BR23 and Body 
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Image Scales rather than overall summary scores were used in this analysis, in 

order to identify which questionnaire items were most discriminating of breast cancer 

treatment adverse effects. This generated 24 potential AEs at each time point, which 

focussed on AEs most likely to be radiotherapy-related and all 10 items from the 

Body Image Scale.  

Patients who consented to the PROMS sub-study were also invited to participate in 

the photographic sub-study, which involved assessments at baseline (post-surgery 

but pre-radiotherapy), then at 2 and 5 years after randomisation. Breast size and 

surgical deficit were scored on a 3-point scale (small, medium, large) from baseline 

photographs by a single team of three observers blinded to patient identity and 

treatment allocation. Further details of the photographic sub-study in IMPORT LOW 

have been published (1). 

Statistical Methods 

The protocol-specified sample size for the PROMS sub-study was a minimum of 400 

patients per treatment group, providing >80% power to detect differences between 

treatment groups of at least 15% in prevalence of AEs, allowing for 10% attrition due 

to death or illness (1). This was powered in relation to the randomised comparisons 

previously reported (1) and provided a large dataset for these exploratory analyses.  

The Statistical Analysis Plan pre-specified that individual items from the QLQ-BR23, 

Body Image Scale and protocol-specific items would be dichotomised for analysis as 

none/a little (none/mild) versus quite a bit/very much (moderate/marked). This 

follows the methodology used in previous breast radiotherapy trials (6). The 

observation that very few effects were scored as marked, supported the decision to 
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combine moderate and marked categories.  All analyses conducted in the whole 

cohort were adjusted for treatment group.  

The prevalence of moderate/marked AEs at each time point was determined. If 

≥10% moderate/marked AEs were reported for any questionnaire item at any time 

point, the changes in AE reporting over time were tested using the chi-squared test 

for trend for those items (table 1 appendix). An arbitrary cut off of ≥10% prevalence 

was chosen as this was deemed to be clinically significant by the IMPORT Trialists. 

A generalised estimating equation (GEE) model (8) using a 2-way interaction 

between treatment group and time was built to investigate whether prevalence of 

moderate/marked AEs over time differed between the treatment groups. A Poisson 

model adjusted for time and treatment group was fitted to identify whether average 

number of moderate/marked AEs per person changed over time, and whether this 

varied according to treatment group by including an interaction term in the model. 

Potential baseline predictors of moderate/marked AEs over 5 years included patient 

factors (age, breast size from baseline photographs, HADs anxiety and depression 

subscale scores, education level and whether the patient lived alone), and tumour 

and treatment-related factors (tumour size, surgical deficit from baseline 

photographs, tumour grade, lymph node status, lymphovascular invasion), oestrogen 

receptor (ER) status and adjuvant therapy). Separate GEE models for each AE were 

fitted including terms for time and treatment group, to investigate whether baseline 

factors predicted reporting of moderate/marked AEs over 5 years. Each baseline 

factor was initially tested individually in GEE models, then factors which were 

statistically significant (p≤0.005) were included together in a multivariable analysis to 

find those which remained statistically significantly associated with reporting of 

moderate/marked AEs over 5 years. A significance level of ≤0.005 was chosen to 
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allow for multiple testing in all analyses. There was no imputation of missing data. Of 

note a sensitivity analysis imputing missing data (mean scores for missing items) 

showed very similar results to analyses using available data (data not shown).  

All analyses were carried out using STATA version 14 based on a database 

snapshot taken on June 15th 2016 (as per the primary endpoint analysis). Analysis 

was on an intention to treat basis. The IMPORT LOW trial is registered in the 

ISRCTN registry (ISRCTN12852634) and ClinicalTrials.gov (NCT00814567).  

 

Role of funding source 

Cancer Research UK (CRUK/06/003) provided peer-reviewed approval for the trial 

but had no other role in study design, data collection, data analysis, data 

interpretation, or writing of the report.  The corresponding author had full access to 

all the study data and had final responsibility for the decision to submit for 

publication. ISB, JSH, and JMB also had full access to study data. 
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