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[bookmark: _Hlk121728019]APPENDIX S1: ADDITIONAL INFORMATION ON UNIT COSTS, SENSITIVITY ANALYSES AND MULTPLE IMPUTATION
The following information is presented in addition to the main paper, “Emollients for preventing atopic eczema: Cost effectiveness analysis of the BEEP trial”, published in Clinical & Experimental Allergy. Addition information can be found on the unit costs used, the 5-year sensitivity analyses presented in the main paper, and on multiple imputation. The details of these are provided below.
Additional information on Unit costs
Table S1 presents the unit costs used in this study. These costs were identified from published sources, such as Unit Costs of Health and Social Care8, PCA7 and NHS Reference Costs9.  
Additional information on sensitivity analysis
Given we do not know what a decision makers willingness to pay to reduce the risk of eczema is, the cost of the emollient was varied in the 2-year adjusted cost utility analysis in threshold analysis to find the cost of emollients that would switch the intervention from cost-ineffective to cost effective at a willingness to pay of £30,000 per QALY. Even at a cost of £0 per emollient item the intervention was not estimated to be cost-effective unless reduced health care use/NHS cost-savings could also be achieved.

The main sensitivity analysis focused on repeating the 2-year analysis for a longer 5-year time horizon. Cost effectiveness analysis and secondary cost utility analysis were repeated using 5-year data collected in the trial follow-up phase. Disease specific (eczema, wheezing, and rhinitis) resource use was collected via online or postal paper questionnaires completed by participants at 36, 48 and 60 months. Secondary inpatient stays were collected in a format that did not enable us to see which year they pertained to, so costs are not reported by individual year (e.g., year 3, 4 and 5). Costs and benefits in months 13 to 60 were discounted using recommended rates, 3.5% for both.6
The 5-year analysis was also run removing inpatient hospital costs incurred for wheezing as it seems unlikely these would have been incurred as a result of having the intervention. This enabled the influence of these costs on results to be examined. The mean utility at 36, 48 and 60 months alongside the mean QALYs at 5 years per participant using the CHU-9D are presented in Table S2. EQ-5D-5L utility elicited at baseline, 24, 26, 48 and 60 months is presented alongside an estimate of QALYs for the main carer in Table S2. Table S2 presents the outcomes for both groups unadjusted on the complete case sample over the 60-month period.
Additional information on multiple imputation
Missing data within a clinical trial can introduce bias into the results unless appropriately handled within the analysis. We used multiple imputation to evaluate the impact of missing data on the cost-utility estimates in the 5-year sensitivity analysis, adopting the approach outlined in Faria et al14, assuming that the data was missing at random and using chained equations to handle the missing cost and outcome data due to the significant level of missing data at this time point (Table S3). 











	Figure S1. CHEERS Checklist15 
	
	Item
	Guidance for Reporting
	Reported in section

	TITLE
	

	Title
	1
	Identify the study as an economic evaluation and specify the interventions being compared.
	 Title page

	ABSTRACT
	

	Abstract
	2
	Provide a structured summary that highlights context, key methods, results and alternative analyses.
	Page 4
Scientific summary

	INTRODUCTION
	

	Background and objectives
	3
	Give the context for the study, the study question and its practical relevance for decision making in policy or practice.
	Page 5

	METHODS
	

	Health economic analysis plan
	4
	Indicate whether a health economic analysis plan was developed and where available.
	Page 8

	Study population
	5
	Describe characteristics of the study population (such as age range, demographics, socioeconomic, or clinical characteristics).
	Page 8

	Setting and location
	6
	Provide relevant contextual information that may influence findings.
	Page 5

	Comparators
	7
	Describe the interventions or strategies being compared and why chosen.
	Page 6

	Perspective
	8
	State the perspective(s) adopted by the study and why chosen.
	Page 6

	Time horizon
	9
	State the time horizon for the study and why appropriate.
	Page 6 and 7

	Discount rate
	10
	Report the discount rate(s) and reason chosen.
	Page 7

	
Selection of outcomes
	
11
	Describe what outcomes were used as the measure(s) of benefit(s) and harm(s).
	Page 6 and 7

	Measurement of outcomes
	
12
	Describe how outcomes used to capture benefit(s) and harm(s) were measured.
	Page 6 and 7

	Valuation of outcomes
	13
	Describe the population and methods used to measure and value outcomes.
	Page 6 and 7

	Measurement and valuation of resources and costs
	
14
	
Describe how costs were valued.
	Page 6

	Currency, price date, and conversion
	
15
	Report the dates of the estimated resource quantities and unit costs, plus the currency and year of conversion.
	Page 6

	Rationale and description of model
	16
	If modelling is used, describe in detail and why used. Report if the model is publicly available and where it can be accessed.
	N/A

	Analytics and assumptions
	17
	Describe any methods for analysing or statistically transforming data, any extrapolation methods, and approaches for validating any model used.
	Page 7 and 8

	Characterizing heterogeneity
	18
	Describe any methods used for estimating how the results of the study vary for sub-groups.
	N/A

	Characterizing distributional effects
	19
	Describe how impacts are distributed across different individuals or adjustments made to reflect priority populations.
	N/A

	Characterizing uncertainty
	20
	Describe methods to characterize any sources of uncertainty in the analysis.
	Page 8

	Approach to engagement with patients and others affected by the study
	
21
	Describe any approaches to engage patients or service recipients, the general public, communities, or stakeholders (e.g., clinicians or payers) in the design of the study.
	Page 15 

	RESULTS
	

	Study parameters
	22
	Report all analytic inputs (e.g., values, ranges, references) including uncertainty or distributional assumptions.
	Page 19, 20 and table e1

	Summary of main results
	23
	Report the mean values for the main categories of costs and outcomes of interest and summarise them in the most appropriate overall measure.
	Page 19 and 20

	
Effect of uncertainty
	
24
	Describe how uncertainty about analytic judgments, inputs, or projections affect findings. Report the effect of choice of discount rate and time horizon, if applicable.
	Page 10 and supplementary material

	Effect of engagement with patients and others affected by the study
	
25
	Report on any difference patient/service recipient, general public, community, or stakeholder involvement made to the approach or findings of the study
	Page 15

	DISCUSSION
	

	Study findings, limitations, generalizability, and current knowledge
	

26
	
Report key findings, limitations, ethical or equity considerations not captured, and how these could impact patients, policy, or practice.
	Page 10-12

	OTHER RELEVANT INFORMATION

	Source of funding
	27
	Describe how the study was funded and any role of the funder in the identification, design, conduct, and reporting of the analysis
	Page 14

	Conflicts of interest
	28
	Report authors conflicts of interest according to journal or International Committee of Medical Journal Editors requirements.
	Page 13


The checklist is Open Access distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/.

Figure S2. Cost Effectiveness Acceptability Curve (CEAC), complete case Child Health Utility 9D (CHU-9D) at 2 years 
	
[image: ]

	This CEAC shows the probability of the emollient intervention being cost effective estimated as 24% (32%) at a willingness to pay threshold of £20,000 (£30,000) per Quality Adjusted Life Year (QALY). The figure suggests the emollient intervention is unlikely to be viewed as cost-effective effective compared to usual care in the BEEP trial. ICER denotes incremental cost-effectiveness ratio.





















	


Table S1. Unit costs used to inform economic analysis
	Resource item
	Unit Cost (UK£2019/20)
	Source 

	Intervention
	 
	 

	Doublebase Gel® 
	6.63059
	PCA 20207

	Diprobase Cream®
	6.67394
	PCA 20207

	 
	 
	 

	NHS Care
	 
	 

	General Practitioner (per 9.22 minutes)
	39.23
	PSSRU 20208 

	Practice Nurse (0.33 of an hour per patient)
	21
	PSSRU 20208

	Hospital Doctor (per half hour)
	85
	PSSRU 20208   

	Hospital Nurse (per 20 minutes)
	19.8
	PSSRU 20208   

	Health Visitor (0.33 of an hour per patient)
	15.84
	PSSRU 20208  

	Dietician
	92
	PSSRU 20208

	Physiotherapy
	82
	PSSRU 20208   

	Pharmacist
	12
	PSSRU 20208  

	Paediatric Endocrinologist
	244
	NHS unit costs 2019/20209 

	Paediatric Dermatologist
	170
	NHS unit costs 2019/20209  

	Paediatric Respiratory Medicine
	229
	NHS unit costs 2019/20209

	Paediatric Ear Nose and Throat 
	124
	NHS unit costs 2019/20209  

	Paediatric Clinical Immunology and Allergy Service 
	247
	NHS unit costs 2019/20209  

	Paediatric Ophthalmologist
	103
	NHS unit costs 2019/20209

	Paediatric Dentistry
	152
	NHS unit costs 2019/20209  

	Hospital admission/Overnight stay
	1889
	NHS unit costs 2019/20209

	 
	 
	 

	Medication (per item)
	Range from 0.74 to 583
	PCA 20207


PCA denotes Prescription Cost Analysis; PSSRU denotes Personal Social Services Research Unit; NHS denotes National Health Services. All costs are in UK £ sterling for 2019/2020. UK£1=US$1.43=Euros €1.13 based on 2019 currencies using The ‘CCEMG – EPPI-Centre Cost Converter’ (v.1.6 last update: 29 April 2019) accessed online at:  https://eppi.ioe.ac.uk/costconversion/default.aspx 



Table S2: Mean outcomes to 5 years (unadjusted, available case data)  
	
	Intervention (n=693)  
	Usual Care (n=701)  
	  Mean difference

	  
	Mean ± sd (n) 
	Missing  
	Mean ± sd (n) 
	Missing  
	 (95% CI)  

	Child participants   
	  

	Proportion without eczema at 60 months  
(Parent report of a clinical diagnosis of eczema in the previous year at 60 months)  
	 0.8939 ±0.3082 (462) 
	 231 
	 0.9315 ±0.2529 (496) 
	 205 
	 -0.0375 
(-0.0732, 
0.0019) 

	
	
	
	
	
	

	CHU-9D 36 months  
	 0.9283 ±0.0713 (335) 
	 358 
	 0.9235 ±0.0671 (350) 
	 351 
	 0.0048 
(-0.0056, 0.0152) 

	CHU-9D 48 months  
	 0.9337 ±0.0718 (445) 
	 248 
	 0.9296 ±0.0754 (480) 
	 221 
	 0.0085 
(-0.0010, 0.0181) 

	CHU-9D 60 months  
	 0.9398 ±0.0660 (451) 
	 242 
	0.9349 ±0.0696 (472) 
	 229 
	 0.0049 
(-0.0039, 0.0137) 

	
	
	
	
	
	

	QALYs  
(CHU-9D) at 60 months  
	 4.424 ±0.1820 (255) 
	 438 
	 4.4053 ±0.1740 (263) 
	 438 
	 0.0181 
(-0.0126, 0.0488) 

	
	
	
	
	
	

	Main carer   
	  

	EQ-5D-5L at baseline  
	0.8560 ±0.1513 (496) 
 
	198 
	0.8520 ±0.1580 (508) 
	193 
	0.0040 (-0.0152, 0.0232) 

	EQ-5D-5L at 24 months  
	0.9212 ±0.1417 (573) 
	120 
	0.9187 ±0.1303 (592) 
	109 
	0.0024 (-0.0132, 0.0181) 

	EQ-5D-5L at 36 months  
	0.8957 ±0.1436 (506) 
	 187 
	 0.8931 ±0.1404 (539) 
	 162 
	 0.0026 
(-0.0148, 0.0200) 

	EQ-5D-5L at 48 months  
	 0.8813 ±0.1605 (452) 
	 241 
	 0.8764 ±0.1666 (491) 
	 210 
	 0.0049 
(-0.0160, 0.0259) 

	EQ-5D-5L at 60 months  
	 0.8953 ±0.1504 (452) 
	 241 
	 0.8771 ±0.1635 (477) 
	 224 
	 0.0181 
(-0.0021, 0.0384) 

	QALYs  
(EQ-5D-5L) 
at 60 months   
	 4.2063 ±0.4707 (379) 
	 314 
	 4.1684 ±0.5135 (390) 
	 311 
	0.0379  
(-0.0319, 0.1077)
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Table S3: 5-year sensitivity analysis
	 Analysis
(N e, N c)
	Incremental cost  
(UK£) (95% CI) 
	Incremental effect 
(95% CI) 
	ICER  

	5-year CEA (CCA, unadjusted) 
(383, 411)
	-123.74
(-382.55 to 127.08) 
	-0.0386 
(-0.0776 to 0.0004)

	£3,312 per percentage decrease in risk of eczema

	5-year CEA (CCA, adjusted)a
(383, 411)

	-106.89 
(-354.66 to 140.88) 
	-0.0329
(-0.0659 to 0.0002)

	 £3,201 per percentage decrease in risk of eczema

	5-year CEA (CCA, adjusted)a without  inpatient costs due to wheezing
(383, 411)
	100.34  
(-30.09 to 230.83)
	-0.0329
(-0.0658 to 0.0001)
	Dominated

	
	
	
	

	5-year CUA (CCA, CHU-9D, unadjusted) 
(254, 263)
	-336.02 (-670.22 to -1.82) 
	[bookmark: _Hlk141705266]0.0171 
(-0.0138 to 0.0480) 
	Dominant

	
	
	
	

	5-year CUA (CCA, CHU-9D, adjusted) 
(254, 263)
	-312.68
(-645.17 to 19.82) 
	0.0166 
[bookmark: _Hlk141705336](-0.0135 to 0.0467) 
	Dominant

	
	
	
	

	5-year CUA (MI, CHU-9D, adjusted) 
(693, 701)
	-49.80 (-306.83 to 207.22)
	 0.0174 
(-0.0045 to 0.0394)
	 Dominant

	
	
	
	

	5-year CUA (MI, CHU-9D, adjusted) without inpatient costs due to wheezing (693, 701)
	 90.92 (-17.06 to 198.90)
	 0.0173 
(-0.0051 to 0.0396)
	 £5,268 per QALY


Note: N e= sample size emollient group; N c = sample size control group; CEA = Cost Effectiveness Analysis; CUA = Cost Utility Analysis; CCA = Complete Case Analysis; MI = Multiple Imputation.
a- siteid was not included in the regression as the model would not converge with it in.
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