Appendix 
Table A. CHEERS 2022 Checklist

	
	Item
	Guidance for Reporting
	Reported in section

	TITLE
	

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

	ABSTRACT
	

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

	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.
	Background

	METHODS
	

	Health economic analysis plan
	4
	Indicate whether a health economic analysis plan was developed and where available.
	Methods para 5-7

	Study population
	5
	Describe characteristics of the study population (such as age range, demographics, socioeconomic, or clinical characteristics).
	Methods para 2-3

	Setting and location
	6
	Provide relevant contextual information that may influence findings.
	Methods para 1

	Comparators
	7
	Describe the interventions or strategies being compared and why chosen.
	Background para 3
Methods para 5-7

	Perspective
	8
	State the perspective(s) adopted by the study and why chosen.
	Background para 4
Methods para 5

	Time horizon
	9
	State the time horizon for the study and why appropriate.
	Methods para 7

	Discount rate
	10
	Report the discount rate(s) and reason chosen.
	Methods para 9-10

	Selection of outcomes
	11
	Describe what outcomes were used as the measure(s) of benefit(s) and harm(s).
	Methods para 10

	Measurement of outcomes
	12
	Describe how outcomes used to capture benefit(s) and harm(s) were measured.
	Methods para 10

	Valuation of outcomes
	13
	Describe the population and methods used to measure and value outcomes.
	Not applicable

	Measurement and valuation of resources and costs
	
14
	
Describe how costs were valued.
	Methods para 9, Table 1, Appendix Table B-C

	Currency, price date, and conversion
	
15
	Report the dates of the estimated resource quantities and unit costs, plus the currency and year of conversion.
	Methods para 9, Appendix Table B-C

	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.
	Methods para 5-7

	Analytics and assumptions
	17
	Describe any methods for analysing or statistically transforming data, any extrapolation methods, and approaches for validating any model used.
	Methods para 12-13

	Characterizing heterogeneity
	18
	Describe any methods used for estimating how the results of the study vary for sub-groups.
	Not applicable

	Characterizing distributional effects
	19
	Describe how impacts are distributed across different individuals or adjustments made to reflect priority populations.
	Not applicable 

	Characterizing uncertainty
	20
	Describe methods to characterize any sources of uncertainty in the analysis.
	Methods para 12-13

	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.
	Not applicable 

	RESULTS
	

	Study parameters
	22
	Report all analytic inputs (e.g., values, ranges, references) including uncertainty or distributional assumptions.
	Table 1,
Appendix Table C

	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.
	Results para 1,
Figure 2-3

	
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.
	Results para 2, Figure 
2-4

	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
	Not applicable

	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.
	Discussion

	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
	Funding

	Conflicts of interest
	28
	Report authors conflicts of interest according to journal or International Committee of Medical Journal Editors requirements.
	Competing interests
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Table B. Cost calculation
	
a. Re-distribution of early-stage breast cancer
The proportion of early breast cancer (EBC) patients at stages 1, 2, and 3 was re-weighted based on 2018–2022 data (Singapore Cancer Registry Annual Report 2022): Stage 1: 65%; Stage 2:21%; and Stage 3: 14%. 

b. Weighted treatment cost for continuous and terminal care
Weighted treatment cost for continuous and terminal care at 2010 = 65% x $36,029 + 21% X $38,789 + 14% x $ 40,943 = S$ 37,289

c. Converting costs from 2010 to 2023
Base on latest CPI series when base year of 2019, the Singapore healthcare consumer price index was 82.2 in 2010 and 106.3 in 2023. 
Weighted treatment cost for continuous and terminal care at 2023 = S$48,222.

d. Product X hourly cost estimation
In this cost-effectiveness analysis, scalp cooling is offered exclusively to early breast cancer patients receiving chemotherapy at the National Cancer Centre Singapore (NCCS). The proportion of EBC patients among all patients receiving chemotherapy at NCCS was estimated using the incidence of newly diagnosed cancer cases from 2018–2022.

According to the Singapore Cancer Registry Annual Report 2022,  the total cancer incidence between 2018–2022 was 87,716 cases. Of these, breast cancer accounted for 13,193 cases. 88% of breast cancer cases were in stage 1, 2 and 3 at diagnosis. According to Joint Breast Cancer Registry Report 2022, 67% of non-metastatic BC patients received chemotherapy.

For utilization rate, chemotherapy utilization among all new cancer cases was reported at 55% (Wilson et al., 2019).

Based on these figures, it was estimated that 16.07% of all patients receiving chemotherapy would require scalp cooling.

It was estimated that each Product X costs S$500 per year. NCCS has 109 chemotherapy chairs, each requiring 18 caps simultaneously during chemotherapy, with additional caps needed to ensure availability for up to 90 minutes after intravenous infusion. Accounting for this extended usage time, the total number of caps required per chair was estimated at 53 caps.

The total annual equipment cost was calculated as:

Total Cost=500 * 53=S$26,279
Full capacity= 8 hours * 5.5 days * 52 weeks = 2288 hours per year
Each equipment piece operates 2,288 hours per year at full capacity. Considering that 90% of caps are utilized at a given time, the total number of hours per year was estimated at 108,229.

Finally, the equipment cost per patient-hour was derived by dividing the total equipment cost by the total patient-hours:

Cost per hour= 26,279 ÷108,229 =S$0.24/hr



Table C. Full list of model parameters
	Major model parameters
	Estimate (Standard deviation)
	Distribution
	Source

	Unit costs 
	
	
	

	Product X per year), S$ (±20%)
	400-600
	Uniform
	Estimate from manufacturer

	Nurse gross wage per hour, S$
	39.6
(28.0)
	Gamma
(2, 19.80)
	SingHealth HR, assumed data is highly skewed with skewness equals to 2.

	Total cost of continuous care and terminal care, S$
	48,222
(34,098)
	Gamma
(2, 24,111)
	Chootipongchaivat et al., 2021. Assumed data is highly skewed with skewness equals to 2.

	Chemotherapy per cycle
	2,798
(1,978)
	Gamma
(2, 1,399)
	NUHS. Assumed data is highly skewed with skewness equals to 2.

	Resource utilization
	
	
	

	Active nurse time per SC for cap fitting and cleaning, mins
	36
(12)
	Normal
	van den Hurk et al., 2014
Range 9-81 mins were given with n=108. SD is estimated based on normal distribution assumption, about 99.7% of values fall within ±3SD of the mean.

	Product X: scalp cooling duration, mins
	96 - 144
	Uniform
	Assume to be the same as Paxman

	Probabilities
	
	
	

	Non-compliance to recommended chemotherapy
	31.56%
	Beta
(3482, 7552)
	Ho et al., 2020

	Efficacy of scalp cooling services
	61.0%
	Beta
(38, 24)
	Wang et al., 2021. 

	Proportion of patients suffered from CIA without scalp cooling
	94.7%
	Beta
(1385, 78)
	Watanabe et al., 2019
Multicentre cross-sectional study, n=1463

	Probability of progression in 1 year (age 40-60)
	13.3%
	Beta
(12636,764)
	Joint Breast Cancer Registry Singapore Report No.3 Oct 2022(Grace Kusumawidjaja, 2022)

	Proportion of progression in early breast patient in 1 years (age 60 above)
	20.1 %
	Beta
(6693, 76)
	

	Hazard and relative risk ratio
	 
	 
	 

	HR of mortality of non-compliance breast cancer 
	1.25
	Log-normal
(0.223, 0.061)
	Ho et al., 2020

	HR of event-free survival of patient without adjuvant chemotherapy
	1.71
	Log-normal
(0.536, 0.105)
	Fujii et al., 2015. Figure 3. 

	Relative Risk of mortality in early-stage breast cancer patient with cancer recurrence
	4.20

	Log-normal
(1.44, 0.155)
	Sopik et al., 2016

	Utility
	
	 
	 

	Patient with invasive breast cancer undergoing surgery, radiation therapy and/or chemotherapy (first year)
	0.731
	Beta
(1124, 414)
	Kim et al., 2017, HSU direct method SG in Korean general population

	No recurrence with no adverse effects
	0.800
	Beta
(92, 23)
	Tan et al., 2014, HSU direct method SG in breast cancer population Singapore

	Loco-regional recurrent with adverse effect 
	0.460
	Beta
(44, 52)
	

	Experienced alopecia 
	-0.0820
	Uniform
(-0.114, -0.05)
	Lloyd et al., 2006, Tachi et al., 2015

	Others
	
	
	Remarks:

	Number of hours use per Product X per year
	[bookmark: RANGE!C82]2,288
	
	8 hrs per day, 5.5days per week, 1 patient at a time

	Survival time of local recurrence in breast cancer patients, years
	2.60
(1.64)
	Gamma
(2.53, 1.03)
	Dent et al., 2014. SD is estimated based on normal distribution assumption, about 99.7% of values fall within ±3SD of the mean.

	Distribution of regimen
	 
	 
	 

	AT regimen: AC Q21Dx4 cycles + weekly paclitaxel x 12 cycles
	76.0%
	Fixed
	Joint Breast Cancer Registry Singapore Report No.3 Oct 2022

	Taxane-based:  Paclitaxel Q21Dx 4 cycles
	14.0%
	Fixed
	

	Anthracycline-based: AC Q21D x4 cycles
	7.0%
	Fixed
	

	Others: TC regimen
	3.0%
	Fixed
	

	Regimens: number of cycles
	 
	 
	 

	Weekly Paclitaxel
	12
	Fixed
	Expert opinion

	Taxane-based: Q21D Paclitaxel
	4
	Fixed
	Expert opinion

	 AC regimen (Doxorubicin and Cyclophosphamide)
	4
	Fixed
	Expert opinion

	Others: TC regimen
	4
	Fixed
	Expert opinion

	Duration of regimen
	
	
	

	Weekly Paclitaxel: Q7D, mins (± 10%)
	60
	Uniform
(54,66)
	Sparano et al., 2008

	Taxane-based: Q21D Paclitaxel, mins (± 10%)
	180
	Uniform
(162, 198)

	

	 AC regimen (Doxorubicin and Cyclophosphamide), mins (± 10%)
	60
	Uniform
(54,66)
	Jones et al., 2006

	Others: TC regimen, mins (± 10%)
	60
	Uniform
(54,66)
	



Table D. Result summary of Monte Carlo simulations for base case and scenario analyses
	Scenario No. 
	Description of scenario
	Incremental costs, S$ (95% UI)
	Incremental QALYs (95% UI)
	ICER, S$/QALY
	INMB, S$ (95% UI)
	Probability of cost-effectiveness

	1
(Base-case)
	Base case: 1% improvement in compliance AND 100% efficacy as reported in published literature (equivalent efficacy: 61%) 
	265 
(251 – 281)
	0.0717
(0.0705 – 0.0729)



	3,994
	[bookmark: _Hlk200548465]2,961
(2,906 – 3,015)

	100%

	2
(Worst-case scenario)
	0% improvement in compliance AND 50% efficacy as reported in published literature (equivalent efficacy: 30.5%)
	217
(207 – 228)
	0.0306
(0.03 – 0.0311)
	7,734
	1,158
(1,132 – 1,184)
	99.9%

	3
	0% improvement in compliance AND 75% efficacy as reported in published literature
(equivalent efficacy: 45.8%)
	213
(203 – 224)
	0.0500
(0.0492 – 0.0509)
	4,616
	2,038
(1,999 – 2,077)
	100%

	4
	0% improvement in compliance AND 100% efficacy as reported in published literature (equivalent efficacy: 61%)
	220
(209 – 230)
	0.0690
(0.0678 – 0.0701)
	3,424
	2,884
(2,831 – 2,936)
	100%

	5
	1% improvement in compliance AND 50% efficacy as reported in published literature (equivalent efficacy: 30.5%)
	267
(253 – 280)
	0.0340
(0.0334 – 0.0345)
	8,420
	1,261
(1,233 – 1,289)
	100%

	6
	1% improvement in compliance AND 75% efficacy as reported in published literature (equivalent efficacy: 45.8%)
	252
(239 – 266)
	0.0529
(0.0521 – 0.0537)
	5,067
	2,128
(2,089 – 2,168)
	100%

	7
	5% improvement in compliance AND 50% efficacy as reported in published literature (equivalent efficacy: 30.5%)
	425
(375 – 475)
	0.0473
(0.0467 – 0.0479)
	9,490
	1,703
(1,647 – 1,760)
	98.6%

	8
	5% improvement in compliance AND 75% efficacy as reported in published literature (equivalent efficacy: 45.8%)
	395
(334 – 456)
	0.0654
(0.0646 – 0.0663)
	6,306
	2,550
(2,478 – 2,622)
	99.9%

	9
(Best-case scenario)
	5% improvement in compliance AND 100% efficacy as reported in published literature (equivalent efficacy: 61%)
	433
(391 – 475)
	0.0836
(0.0825 – 0.848)
	5,542
	3,330
(3,261 – 3,398)
	99.9%

	Abbreviations: S$, Singapore Dollars; QALYs, quality-adjusted life years; INMB, incremental net monetary benefits; UI, uncertainty interval




