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Item S1: Supplementary methods 

 

Study design  

 

If a participant became unwilling or unable to attend study follow-up visits, information about 

serious adverse events was sought from them (or their relative or carer) by telephone or from 

their own doctor until the scheduled end of the study. Further information was sought from 

hospital records and other appropriate sources about all reports of serious adverse events that 

might relate to study outcomes. Trained clinicians, masked to study treatment allocation, 

adjudicated the information in accordance with pre-specified definitions. 

 

Assessment of health outcomes and healthcare costs  

 

All recorded serious adverse events related to hospital care use were grouped into hospital 

episodes (such as hospital admissions or outpatient visits, which may have included more than 

one event) and, together with patient’s age and disease history (including CKD stage and prior 

vascular disease), were mapped onto 2010-2011 UK Healthcare Resource Groups (HRGs), or 

onto hospital specialty for some outpatient episodes. Where no corresponding HRG or specialty 

could be identified (3.4% of all episodes), costs were imputed by hospital episode category and 

whether the episode was an admission or a day case.  

 

Estimation of uncertainty in cost-effectiveness 

 

A bootstrap procedure was employed to evaluate the stochastic uncertainty in cost-effectiveness 

results: this incorporated uncertainty in treatment effects, rates of events and hospital episodes 

and days on lipid lowering medication. The cost-effectiveness analysis was replicated on 5000 

bootstrapped with replacement patient samples from SHARP (balanced across treatment groups) 

and the 95% confidence intervals for events avoided, additional costs, and cost-effectiveness 

were evaluated using the percentile method.  
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All stages of the cost-effectiveness analyses employed SHARP individual participant data, 

including: risk modelling and stratification into risk groups; estimation of hospital costs and 

ezetimibe/simvastatin costs; assessment of effects on vascular events and vascular-related 

hospital costs; and calculation of cost-effectiveness.  

 

Sensitivity analyses 

 

Sensitivity analyses assessed the cost-effectiveness of ezetimibe/simvastatin treatment under a 

range of assumptions about treatment costs and the level of adherence. First, we calculated 

results based on treatment costs ranging from the current UK ezetimibe/simvastatin price of 

£1.19/day to the cost of a UK generic statin regimen that produces a similar proportional 

reduction in LDL-cholesterol (e.g. £0.05-£0.10/day; Table S2).(1) Second, sensitivity analyses 

were also conducted to assess cost-effectiveness under an assumption of full adherence by 

calculating the subgroup-specific LDL-cholesterol difference corresponding to full adherence as 

the mean LDL-cholesterol reduction achieved divided by the net use of LDL-lowering treatment 

in the particular patient subgroup, and the cost of ezetimibe/simvastatin treatment was calculated 

as the follow-up time (in days) multiplied by the respective daily costs of treatment.  Third, the 

net costs per major vascular event (MVE: major atherosclerotic event, non-coronary cardiac 

death [e.g. non-ischaemic heart failure, valvular heart disease and arrhythmic cardiac death] or 

haemorrhagic stroke) avoided were also calculated. Finally, the cost-effectiveness of 

ezetimibe/simvastatin among dialysis patients was also evaluated using the effects observed in 

SHARP within this participant subgroup (which were not independently statistically significant), 

to acknowledge the wider uncertainty of effects of LDL-lowering in this population.(2-4)  

 

Long-term projections 

 

The long-term effects of avoiding major atherosclerotic events during SHARP in categories of 

CKD participants were projected as follows. SHARP participants who experienced a major 

atherosclerotic event during the study were matched to participants not experiencing such events 

in a ratio 1:2 using nearest neighbour matching by their 5-year estimated cardiovascular risk.(5) 

Separate Gompertz proportional hazards parametric survival models were fitted to matched 
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participants with and without major atherosclerotic events, with cardiovascular risk, CKD stage, 

age at randomization, gender and region of recruitment (ie, Europe, Australia and New Zealand, 

China, Asia but not China and North America) as explanatory variables, and median overall 

survival was then calculated in each cardiovascular risk and CKD stage category. The 

differences between these survival times provided the projected gains in survival due to avoiding 

major atherosclerotic event. Annual rates of progression to end-stage renal disease (ESRD) in 

categories of CKD patients (among those not in ESRD at randomization) were estimated using 

SHARP data.(6) Quality of life in CKD stages was based on published data.(7) Costs of ESRD in 

the additional survival years were estimated assuming 2:1 ratio between dialysis and 

transplantation and respective annual costs in SHARP.(8) 

All analyses were performed using R version 2.15 (www.R-project.org), SAS version 9.3 (SAS 

Institute Inc., Cary) or Stata 12.1 (StataCorp LP).  
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