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Abstract
Background: Eczema (also known as atopic dermatitis) affects 20% of United Kingdom children, with 16% experi
encing moderate-to-severe eczema. Eczema impacts patients’ quality of life, mainly through intense itching and sleep 
disturbance. Most caregivers are able to control their children’s eczema with topical treatments, including emollients, 
topical corticosteroids or calcineurin inhibitors. For those who do not respond to these topical treatments, or who 
require consistent use of high potency topical corticosteroids to maintain control, systemic therapies should be 
considered. Ciclosporin is the most commonly used systemic treatment for paediatric patients, but methotrexate 
is a widely used promising alternative. Currently, there is not enough evidence to inform guidance about which 
treatment (methotrexate or ciclosporin) should be used to treat severe atopic eczema in children and young people.
Aim: In this study, we sought to compare the cost-effectiveness of two oral drug treatments (methotrexate or 
ciclosporin) for children and young people who have severe eczema.
Methods: We collected information on resource use and health-related quality of life using data from the TREAT 
trial. One hundred and three children and young people aged 2–16 years were randomly allocated to receive either 
oral methotrexate or ciclosporin for a 36-week treatment period with 24 weeks of further follow-up. An economic 
evaluation was undertaken, as it is currently uncertain which drug represents the best value for money for the United 
Kingdom National Health Service. The base case consists of a cost–utility analysis undertaken from a partial National 
Health Service perspective (limited to medication plus adverse event resource use for which complete data were 
available from clinical report forms) over 60 weeks; and multiple imputation was used to account for the missing 
utility data, and the analysis adjusted for baseline cost/utility/Objective Scoring Atopic Dermatitis (as appropriate), 
gender, age and recruiting centre.
Results: In the base-case analysis, usage of methotrexate resulted not only in cost savings compared to ciclosporin of  
−£489.67 (95% confidence interval −£685.78 to −£293.36) per participant but also in a small decrease in quality-
adjusted life-years of −0.0057 (95% confidence interval −0.0384 to 0.0270) per participant; the resulting net monetary 
benefit at a willingness to pay per quality-adjusted life-year threshold of £20,000 (£30,000) was £375.49 (£38.45).  
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The probability of methotrexate being cost-effective was 85.5% (73.1%) for a £20,000 (£30,000) threshold. The 
results were similar in unadjusted analyses and those analyses taking a wider perspective. However, in the secondary 
cost-effectiveness analysis, methotrexate was found to dominate ciclosporin as it was both cost saving and resulted 
in a greater improvement in severity scores.
Limitations: Both wider National Health Service resource use (collected by patient diary) and utility data had missing 
data, which was taken account of using multiple imputation assuming data was missing at random. Being a within-
trial economic evaluation, the long-term cost-effectiveness beyond 60 weeks cannot be inferred from this data set 
or analysis.
Conclusion and future work: This study extends the findings of the TREAT trial by demonstrating that methotrexate 
and ciclosporin are similar in terms of costs (for visits/monitoring, adverse events and concomitant medications) and 
quality-adjusted life-years but that methotrexate drug costs are significantly cheaper than ciclosporin drug costs. 
This supports the conclusion reached in the randomised controlled trial paper that, where first-line novel systemic 
biologics and small molecules prescribing is generally restricted by health-funding bodies, as is the case in most 
jurisdictions, methotrexate provides an effective and low-cost, first-line systemic agent and is thus an alternative 
to ciclosporin. Given its overall cost-effectiveness, methotrexate now needs to be directly compared with novel 
systemic therapies.
Funding: This article presents independent research funded by the National Institute for Health and Care Research 
(NIHR) Efficacy and Mechanism Evaluation (EME) programme as award number 13/50/12, and Research for Patient 
Benefit (RfPB) programme, as award number PB-PG-1215-20019.
A plain language summary of this research article is available on the NIHR Journals Library Website https://doi.
org/10.3310/GJCF0407.

Background

Atopic eczema, also known as atopic dermatitis and 
hereon referred to as eczema, is an inflammatory skin 
condition leading to inflamed, itchy skin. Around 20% of 
UK children experience eczema, of whom 16% experience 
moderate or severe forms.1 Eczema has a similar impact on 
health-related quality of life as other common conditions 
in children.2 A review of economic evidence for eczema 
found a paucity of such evidence, although 12 cost-of-
illness studies showed that, for children with eczema, 
costs increased with disease severity.3 Treatment options 
for severe childhood eczema are limited, and there are 
concerns about short- and long-term side effects.4

Aims and objectives

This study aimed to increase the value of a trial funded 
by the National Institute for Health Research Efficacy and 
Mechanism Evaluation programme comparing two drugs 
for severe eczema (the TREAT trial, https://treat-trial.org.
uk/) by conducting an add-on economic evaluation to 
estimate the cost-effectiveness of methotrexate (MTX) 
compared to ciclosporin (CyA) in child and young persons 
(CYPs) with severe atopic eczema from an NHS perspective.

The four economic objectives were to:

1.	 estimate resource use and costs for severe eczema in 
children in the MTX group compared to the CyA group

2.	 estimate quality-adjusted life-years (QALYs) in the 
MTX group compared to the CyA group

3.	 undertake a cost–utility analysis (CUA) and 
cost-effectiveness analysis (CEA) to assess which 
treatment represents the best value for money for 
NHS provision

4.	 estimate uncertainty levels associated with the 
decision about treatment provision.

Methods

This study utilises data collected alongside the TREAT trial. 
TREAT was a parallel group, assessor-blind randomised 
controlled trial (RCT) conducted in 13 UK and Irish Centres. 
CYP with moderate-to-severe eczema aged between 2 and 
16 years, who did not have an adequate response to potent 
topical corticosteroid, were randomised to receive either 
oral CyA (4 mg/kg/day) or oral MTX (0.4 mg/kg/ week) for 
36 weeks and were followed up for 24 weeks post treatment 
cessation. The trial had coprimary outcomes estimating 
change from baseline to 12 weeks in Objective Scoring 
of Atopic Dermatitis (o-SCORAD) and the time to first 
significant flare after treatment cessation. Further details of 
the trial design can be found in the published protocol.5

Overview of economic analysis
The within-trial economic analysis was undertaken using 
individual patient-level data using the intention-to-treat 
(ITT) principle. A health economic analysis plan (HEAP) 
was written, in keeping with published guidelines for the 

https://doi.org/10.3310/GJCF0407
https://doi.org/10.3310/GJCF0407
https://treat-trial.org.uk/
https://treat-trial.org.uk/


53Sach TH, Jones A, Rosala-Hallas A, Spowart C, Ashoor F, Irvine AD, et al. Methotrexate versus Ciclosporin in the Treatment of Severe Atopic Eczema in Children: An economic evaluation. 
Efficacy Mech Eval 2026;13(1):51–78. https://doi.org/10.3310/GJCF0407

This article should be referenced as follows:

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

economic evaluation of healthcare interventions,6–10 and 
was signed before analysis began, see Report Supplementary 
Material 1. The primary analytical approach taken was 
CUA, with secondary analysis taking a CEA approach.

The economic evaluation takes a UK NHS and Personal 
Social Services (PSS) perspective to reflect the funder 
and location of the work. The study did include one Irish 
centre which recruited five (< 5%) participants; however, 
the process of care for the drugs being considered is not 
dissimilar between the UK and Ireland and therefore parti
cipants’ data from the Irish centre were included in the 
analysis. Data on time off work for parents/carers are 
presented separately to reflect the broader perspective of 
these costs.

Identification and measurement of resources
In accordance with National Institute for Health and Care  
Excellence (NICE) guidance,9 the data collection tools were  
designed to capture resource use from the NHS perspec
tive. Clinicians did not feel that this group of patients were 
likely to incur any PSS because of their eczema. Resource 
use data were compiled from two sources. Intervention 
costs, including visits (paediatric dermatologist and hospital  
admissions related to side effects), safety monitoring (blood  
tests) and medication [both intervention drugs and con
comitant medications (i.e. any drug or substance admini
stered between the screening visit and the visit at week 
60)], were sourced from clinical report form (CRF) data. 
These resources reflect those likely to take place in practice 
and exclude any visits or procedures undertaken solely for 
the purposes of the trial. Wider NHS resource use [general 
practitioner (GP) and practice nurse visits in primary care 
and secondary care hospital contacts with doctors, nurses 
or accident and emergency (A&E)] related to the child’s 
eczema was collected via diaries (hereon referred to as 
diary data) that were completed by the main parent/carer. 
Some resource use incurred as a result of adverse events 
(AEs) were collected via CRFs as part of safety monitoring, 
but because these data might overlap with the diary data, 
they were not analysed together. Costs of any pregnancy 
tests undertaken during monitoring were not included 
because they were not routine in this aged population and 
represent a very small cost. Parents were asked to record 
time off work because of their child’s eczema (i.e. either to 
attend appointments or look after them when off school) 
and their children’s time off school due to their eczema 
as part of the diary data. Study diaries were designed for 
completion at 4, 8, 12, 20, 28, 36, 48 and 60 weeks (for 
copies of the pre-36-week and post-36-week diaries for 
each treatment group, please contact the corresponding 
author). These diaries were designed to be self-completed 
and returned to the trial research nurses at clinic visits and 

were entered into the database by the central research 
team at the Liverpool Clinical Trials Centre, University 
of Liverpool. Following an amendment to the protocol,  
consent was also sought to contact participants’ GP prac
tices in order to collect resource use data. Report Sup­
plementary Material 2 provides a copy of the health 
resource use GP questionnaire that was designed and sent  
to practices.

Given the low response and completion rates of diary data 
and GP questionnaire on wider (non-trial) health resource 
use data, the resource use data collected as part of the 
CRF on AEs and serious AEs were used to cost additional 
healthcare visits. These data were only collected for the 
duration for which a participant was taking trial treatment 
and then for the subsequent 4 weeks post treatment 
cessation, and then the data are analysed together with 
intervention resource use and concomitant medication to 
provide what has been termed a partial NHS perspective 
in the base-case analysis.

Valuation of resources
All unit costs are valued in Great British pounds for 2022. 
The cost of the intervention medications were valued using 
published unit costs in the prescription cost analysis.11 
Other resource use was valued using published sources, 
including prescription cost analysis,11 unit costs of health 
and social care12 and NHS reference costs.13 A table of 
unit costs, together with their sources and assumptions, 
is presented in Appendix 1. Assessment appointments 
were costed using the paediatric dermatology service – 
consultant-led, non-admitted, face-to-face attendance 
follow-up rate after the first visit, which was costed using 
the first visit unit cost. Where more than one product 
existed for a particular medicine, the unit cost for that 
most frequently prescribed was used. There were missing 
data with respect to the formulation of the intervention 
medication issued to each participant and so, to cost these 
data, it was assumed that all CYP were issued tablets, 
as for the data available, this seemed to be the most 
reasonable assumption.

Parental time off work to look after their child due to 
appointments or illness as a result of eczema was sought in 
the participants’ diaries and was costed using the human  
capital approach using published average wages.14 Time 
off school due to eczema was captured for the child parti
cipants and this is reported in units of time as there is no 
agreed approach to costing children’s time.15,16

The cost of all reported resource use (relevant to an NHS  
perspective) was calculated for each participant. A total 
cost for each participant was estimated along with a 
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mean [standard deviation (SD)] cost per participant by 
treatment group.

Outcome measurement

Health-related quality of life
Measurement of health status in children for use in 
economic evaluations is challenging, and currently, 
there is no agreed approach.16–21 In this study, QALYs 
were estimated using utility scores obtained using the 
Child Health Utility Nine Dimension (CHU-9D) instru-
ment.22,23 The CHU-9D is a generic, preference-based 
measure of health-related quality of life that asks how 
a child is today based on nine questions (worries, sad, 
pain, tired, annoyed, schoolwork/homework, sleep, 
daily routine and activities), where each has five 
response levels (ranging from no difficulty through to 
a lot or cannot do).22,23 Additional guidance, provid-
ing extra wording to help parents of younger children 
understand how to answer questions for a child of  
pre-school age, given to us by the developer of the 
CHU-9D, was used. Utility ranges from 0.33 (worst 
health) through to 1 (best health).24 The CHU-9D was 
completed by parental/carer proxy for all participants 
aged < 7 years and was self-completed by children aged 
≥ 7. Utility measurements were collected via paper-
based questionnaires at baseline, 12, 24, 36, 48 and 
60 weeks post study initiation. In the base-case CUA, 
the responses received on the CHU-9D were converted 
to utility scores using the valuation set published by 
Stevens.24 Following this, the utility values were used 
to calculate the number of QALYs generated over the 
trial period of 60 weeks, using both linear interpolation 
and area under the curve analysis with and without 
baseline adjustment.25

Objective Scoring Atopic Dermatitis
The Objective Scoring Atopic Dermatitis (o-SCORAD) mea
sure was one of the coprimary outcomes in the TREAT 
trial, where the study sought to detect a difference of 
eight points. o-SCORAD is one of only three validated 
severity outcome measures for eczema. It measures the 
extent and intensity of eczema, and the score can range 
from 0 to 83 (where scores of 0–14 are considered to be 
mild, 15–39 are moderate and 40–83 are severe).26 The 
o-SCORAD score at 60 weeks was subtracted from the 
baseline score to estimate the change in o-SCORAD score 
for use in the CEA.

Flares
The number of participant-reported flares experienced 
across the 60 weeks was collected in diaries. A CEA was 
planned using number of flares.

Economic analysis
The economic base-case analysis was undertaken using 
the ITT principle so that all 103 children were included 
in the analysis. The analysis is a within-trial analysis of 
60-week time horizon. The benefits were discounted 
between weeks 53 and 60 using a discount rate of 3.5%.9 
It was not possible to discount the costs in week 53–60 
because the start and/or end date for concomitant 
medications was often missing, meaning it was unclear 
for which weeks the medication was related to. The cost-
effectiveness threshold (λ) of £20,000 (£30,000) per 
QALY was used.9

Analysis of resource use and costs
Mean (SD) resource use and cost per participant were esti
mated for each treatment group. Mean difference [95%  
confidence interval (CI)] in resource use and cost per parti
cipant between groups (MTX vs. CyA) are estimated. This 
analysis fulfils objective 1.

Analysis of outcomes
The primary economic outcome was the CHU-9D.22–24 
Mean (SD) utility at each time point and mean (SD) QALYs 
per participant per treatment group are presented along 
with the mean difference (95% CI) in utility and QALYs 
between groups (MTX vs. CyA).

Secondary outcomes, including change in eczema severity 
measured using the o-SCORAD and number of flares, 
were elicited and used in CEAs. Mean (SD) change in 
o-SCORAD score between baseline and 60 weeks per 
participant per treatment group was estimated along with 
the mean difference (95% CI) in the change in o-SCORAD 
score between groups (MTX vs. CyA). We also planned to 
estimate the mean (SD) number of flares between baseline 
and 60 weeks per participant per randomised group along 
with the mean difference (95% CI) in the number of 
flares between groups (MTX vs. CyA). This analysis fulfils 
objective 2.

Dealing with missing data
Missing economic data is common in RCTs and can result in 
bias and lack of precision.27 In line with recommendations 
for within-trial analysis of cost-effectiveness the amount 
of missing data, missing data patterns and association 
between missing data and baseline/observed variables were 
explored to infer the assumed missing data mechanism. 
A complete case analysis did not represent the base-case 
analysis.27 The base-case analysis was undertaken using 
multiple imputation by means of the ‘mi impute’ command 
in Stata® SE 17 (StataCorp LP, College Station, TX, USA) 
to generate multiple data sets (the number reflecting the 
percentage of missing data28) to be pooled using Rubin 
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rules.29 In addition, to the costs (week 4, 8, 12, 20, 28, 36, 
48 and 60 diary data costs) and outcomes (baseline and 
12, 36, 48 and 60 weeks utility), the multiple imputation 
model included baseline variables and variables associated 
with missing data, costs or outcomes (including site, age, 
sex and ethnic group). Individual domain sores of the 
CHU-9D were not included, because where CHU-9D data 
were missing, it was generally missing across the whole 
nine domains. Diary data costs were imputed for each time 
point rather than at an individual resource use level within 
each time point, given the level of missing data, number of 
time points and resource items involved.

Economic evaluation analysis
Microsoft Excel® (Microsoft Corporation, Redmond, WA, 
USA) was used for exploratory analysis and Stata SE 17 was 
used for the main analysis. Incremental cost and outcome 
data (QALYs in the base-case CUA) were combined for the 
trial to estimate both incremental cost-effectiveness ratios 
(ICERs) and net monetary benefit (NMB) from the NHS 
perspective comparing MTX to CyA. In secondary CEA, 
incremental cost and outcome data (change in o-SCORAD 
score/number of flares) were combined just as ICERs (since 
the willingness-to-pay threshold for a unit change on the 
o-SCORAD is unknown but needed to estimate a NMB). 
The ICER is estimated by dividing incremental costs by 
incremental benefits and is compared to a willingness-to-
pay threshold to decide if MTX is cost-effective compared 
to CyA. The NMB is estimated as the willingness-to-
pay threshold multiplied by incremental benefit minus 
incremental costs; a positive NMB denotes that the costs 
of a QALY achieved by MTX compared to CyA are less 
than the cost society would be willing to pay for the QALY 
and thus the intervention is deemed to be cost-effective. 
The interpretation of ICERs depends on which quadrant 
of the cost-effectiveness plane they fall (see Appendix 1, 
Figure 1 for further explanation) such that it can be easier 
to interpret NMBs, which have the same interpretation 
regardless of location on the cost-effectiveness plane. For 
instance, an intervention which has negative incremental 
costs (cost savings) and negative incremental QALYs 
(forgone QALYs) would have a positive ICER, but because 
it lies in the southwest quadrant of the cost-effectiveness 
plane, it would be interpreted differently as ICERs need to 
be higher than the threshold value, rather than lower, for 
the new intervention to be considered as cost-effective 
compared to the standard intervention.30

The original aim was to conduct a full NHS perspective 
as the base-case analysis capturing intervention costs 
(medications, visits and safety monitoring), concomitant 
medications and wider NHS resource use related to the 
child’s eczema (primary and secondary care), which was 
assumed would include resource use associated with 

AEs as the respondents were not asked to exclude these. 
In the event of significant amounts of missing data, a 
narrower partial perspective was planned to take the 
place as the base-case analysis, covering intervention 
costs (medications, visits and safety monitoring), 
concomitant medications and AE data as captured in 
the trial CRFs but not including wider NHS resource use 
due to eczema. This partial perspective does not capture 
any wider NHS resource use due to the eczema in the 
period when AE data stopped being collected (4 weeks 
after the treatment was stopped) to the end of follow-up 
(60 weeks).

A bivariate regression-based approach using seemingly 
unrelated regression equations31 was used in all analyses.

The adjusted analyses represent the main base-case ana
lysis, adjusting for baseline cost/utility/o-SCORAD (as ap
propriate), gender, age and recruiting centre. Unadjusted  
analyses are also presented for comparison. This analysis 
fulfils objective 3.

The level of uncertainty associated with the decision regard
ing cost-effectiveness was estimated using non-parametric 
bootstrapping to calculate the probability of the treatment 
being cost-effective at the £20,000 and £30,000 
willingness-to-pay threshold values.9 This analysis fulfils 
objective 4.

Subgroup analysis and sensitivity analyses
No subgroup analyses were planned, given the sample size. 
Sensitivity analysis was planned to explore the impact of 
including parental productivity costs in the analysis. The 
HEAP specified that, if appropriate, the impact of missing 
data would be explored by comparing base-case results 
using multiple imputation to a complete case analysis. It also 
stated that if the intervention was found to be effective but 
not cost-effective, a threshold analysis would be used to 
explore at what drug cost the result would switch to being 
cost-effective.

Patient and public involvement or community  
engagement and involvement
This study addresses one of the treatment uncertainties 
identified by a James Lind Alliance group of patients, carers 
and health professionals: ‘What is the best and safest way of 
using drugs that suppress the immune system when treating 
eczema?’,32 complementing the recently published findings  
of the TREAT trial ITT analysis.33 A public contributor (AA) 
with lived experience of looking after a child with eczema  
was a member of the trial management group and was invol
ved in all aspects of the trial, including design and review of 
patient-facing materials such as questionnaires and diaries. 
AA is a coauthor on this report.

https://doi.org/10.3310/GJCF0407
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Equality, diversity and inclusion
We recruited from 13 sites nationally and in Ireland, in a 
broad range of settings across the UK, not only including 
highly specialised centres but also district general hospitals, 
with some hospitals having a catchment area with a very 
diverse set of ethnicities and social backgrounds.

Study/trial registration details
The TREAT trial was registered on 9 March 2016 with Trial 
registration number: ISRCTN15837754. The EudracCT 
number was 2015-002013-29.

Results

The TREAT trial recruited 103 children out of 333 children 
screened between 26 May 2016 and 5 February 2019, 
with 51 randomised to receive MTX and 52 randomised 
to CyA. All 103 children were included in the ITT economic 
analysis. Table 1 shows the baseline demographics of the  
sample. The MTX and CyA groups were reasonably bal
anced in terms of sex, age (ranging between 2 and 16 years), 
ethnicity, o-SCORAD and recruiting centre (see Table 1). 
The clinical study demonstrated that both CyA and MTX 

TABLE 1 Demographic and baseline characteristics

MTX
N = 51

CyA
N = 52

Age in years, mean (SD) 9.82 (4.01) 10.34 (4.21)

Sex, n (%)

Female 28 (55%) 21 (40%)

Male 23 (45%) 31 (60%)

Ethnicity, n (%)

White 30 (59%) 31 (60%)

Black 4 (8%) 7 (13%)

Asian 12 (24%) 11 (21%)

Other 5 (10%) 3 (6%)

Recruiting centre, n (%)

Site 1 21 (41%) 22 (42%)

Site 2 6 (12%) 5 (10%)

Site 3 5 (10%) 4 (8%)

Site 4 4 (8%) 5 (10%)

Site 5 4 (8%) 4 (8)

Site 6 2 (4%) 3 (6%)

Site 7 2 (4%) 3 (6%)

Site 8 1 (2%) 2 (4%)

Site 9 1 (2%) 1 (2%)

Site 10 2 (4%) 0 (0%)

Site 11 1 (2%) 1 (2%)

Site 12 1 (2%) 1 (2%)

Site 13 1 (2%) 1 (2%)

o-SCORAD [mean (SD)] 45.25 (9.60) 48.34 (11.35)

Note
All variables have complete data.
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were effective and largely well-tolerated treatments for 
CYP with severe atopic eczema. It found that CyA acted 
more quickly, while MTX induced better disease control 
after treatment discontinuation.33

Resource use and costs
Appendix 1, Table 6 shows the proportion of participants 
with complete cost data collected via CRF and diary. There 
were complete resource use data, where the data were 
collected via CRFs, but there were high levels of missing 
data for resource use data which were collected via par
ticipant diaries. Only nine (< 20%) per treatment group 
had complete resource use data collected via the diaries 
across the whole 60-week period, and this was achieved 
only after imputing the return date for some diaries and 
making assumptions necessary to clean the data ready for 
use. It was not always clear when the diaries were returned 
such that the date of completion had to be imputed. Using 
this date, the number of days post randomisation was 
calculated so that the questionnaire could be assigned to 
a data point (4, 8, 12, 30, 28, 36, 48 or 60 weeks) based 
on which it was closest to. Some participants had multiple 
diaries that could have related to the same data point. 
Where this occurred, the one that was most completed was 
used and the others were discarded to avoid the potential 
for double counting. Where a diary entry had positive 
resource use recorded, any other items left blank were 
assumed to be of zero use. Diary completion fluctuated 
between 49% and 73% at different time points but was 
broadly similar between treatment groups over time. The 
pattern of missingness for the diary data can be seen in 
Appendix 1, Figures 2 and 3 for MTX and CyA, respectively. 
The missing data do not follow a monotonic pattern, as 
Appendix 1, Figures 2 and 3 show some participants did 
not complete the diary at one time point but completed 
at subsequent points. Logistic regressions to explore the 
association between baseline variables and the likelihood 
of data being missing for the total cost and the individual 
resource items (data not presented) collected in the diary 
were undertaken. The former is reported in Appendix 1, 
Table 10 and shows that only sex was associated with the 
missing cost data.

The issue of low diary completion was picked up during 
routine monitoring while the trial was ongoing and miti
gation factors were taken (e.g. encouraging sites to provide 
reminders to participants). In addition, consent was sought 
to contact participants’ GP practices in order to collect 
resource use data. However, the timing of the COVID-
19 pandemic and resultant disruption to health services 
meant that this means of data collection did not prove to 
be successful despite offering a £50 reimbursement for 
the GP’s time to return the requested data [10 (9.7%) GP 

questionnaires were returned (7 in the MTX group and 
3 for the CyA)], but all these participants had complete 
or partially complete diary data. Given this and the low 
response rate, these data are not analysed in this report.

The unit costs used to value resources are detailed in 
Appendix 1, Table 7 along with any assumptions made. All 
costs are reported in Great British pounds for the year 
2022. Table 2 shows the resource use data by treatment 
group, and Table 3 shows the mean cost per participant 
by treatment group as well as the mean difference (95% 
CI) in cost. The diary data in these tables only include 
those participants with complete data at all time points. 
Appendix 1, Table 8 presents the mean costs by treatment 
group and mean difference (95% CI) in costs for all available 
data broken down by data point. The available data show 
that there were similar levels of missing data in both arms 
and that resource use and costs were similar between 
treatment groups except for the intervention drug costs.

Outcomes
The proportion of participants with complete utility data 
is shown in Table 4 and that by age is shown in Appendix 1, 
Table 9. It shows that 26 (51%) MTX and 29 (56%) CyA 
participants had utility data at all time points. An additional 
14 participants had utility at baseline and 60 weeks. Rather 
than use this to estimate QALYs using linear interpolation, 
these were treated in the same way as participants who 
had missing data at any time point (see Dealing with miss­
ing data). The pattern of missingness for the utility data 
can be seen in Appendix 1, Figures 4 and 5 for MTX and 
CyA, respectively. The missing data do not follow a 
monotonic pattern, as Appendix 1, Figures 4 and 5 show, 
some participants did not complete the CHU-9D at one  
time point but completed at subsequent points. All par
ticipants had some utility data reported except one 
MTX participant who had no utility data at any of the 
time points.

At baseline, 21 (20.6%) participants had missing utility 
data. This in part reflects that the economic study was 
funded separately to TREAT. As a consequence, by the 
time approvals were in place, the opportunity to elicit 
baseline utility had passed for some participants. The 
amount of missingness at different time points was 
fairly constant around 80% and this was similar between 
treatment groups. Appendix 1, Table 10 shows the odds 
ratios from a logistic regression of indicators of missing 
QALY data for the treatment group and various baseline 
variables. This shows that the missing QALY data were 
associated with participants who recorded their ethnic 
group as Black across all sites and for participants from 
two specific sites. While it is not possible to be definitive, 
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TABLE 2 Mean (SD) resource use and mean (95% CI) difference in resource use at 60 weeks (available case data)

Resource item

MTX (n = 51) CyA (n = 52)

Mean (SD) n Mean (SD) n Mean difference (95% CI)

Intervention (case report form data)

MTX (doses) 33.95 (7.71) 51 0.00 (0.00) 52 33.95 (31.83 to 36.07)

Folic acid (doses) 203.71 (46.29) 51 0.00 (0.00) 52 203.71 (190.98 to 216.45)

CyA (doses) 0.00 (0.00) 51 412.54 (107.96) 52 −412.54 (−442.53 to −382.55)

Paediatric dermatologist (number of visits) 9.24 (2.30) 51 8.23 (1.71) 52 1.00 (0.21 to 1.80)

Blood testsa (number) 10.12 (2.37) 51 9.29 (2.30) 52 0.83 (−0.08 to 1.74)

Total AEs 8.12 (9.68) 51 7.19 (6.45) 52 0.93 (−2.28 to 4.13)

GP visit for AE 0.41 (0.73) 51 0.52 (0.92) 52 −0.11 (−0.43 to 0.22)

Admission for AE 0.14 (0.40) 51 0.06 (0.24) 52 0.08 (−0.05 to 0.21)

A&E visit for AE 0.14 (0.45) 51 0.06 (0.24) 52 0.08 (−0.06 to 0.22)

All medications (number of) 13.35 (6.30) 51 14.98 (8.28) 52 −1.63 (−4.51 to 1.25)

NHS primary care (diary data)

GP (number of visits) 0.89 (1.36) 9 0.44 (0.53) 9 0.44 (−0.59 to 1.48)

Practice nurse (number of visits) 0.11 (0.33) 9 0.00 (0.00) 9 0.11 (−0.12 to 0.35)

NHS secondary care (diary data)

Hospital doctor (number of visits) 1.33 (1.80) 9 0.11 (0.33) 9 1.22 (−0.07 to 2.52)

Hospital nurse (number of visits) 0.56 (1.33) 9 0.00 (0.00) 9 0.56 (−0.39 to 1.50)

A&E visit (number of visits) 0.00 (0.00) 9 0.11 (0.33) 9 −0.11 (−0.35 to 0.12)

Time off work (number of hours) 1.89 (3.76) 9 0.00 (0.00) 9 1.89 (−0.77 to 4.54)

Time off school (number of hours) 5.67 (6.40) 9 3.78 (7.05) 9 1.89 (−4.84 to 8.62)

a	 Includes any taken for AEs.

TABLE 3 Mean (SD) cost and mean (95% CI) difference in cost at 60 weeks (£2022) (available case data)

Cost item

MTX (n = 51) CyA (n = 52)

Mean (SD) n Mean (SD) n Mean difference (95% CI)

Total intervention 1761.24 (421.31) 51 2314.07 (469.99) 52 −552.83 (−727.41 to −378.25)

MTX + folic acid 27.09 (8.69) 51 0.00 (0.00) 52 27.09 (24.70 to 29.48)

MTX alone 14.86 (7.16) 51 0.00 (0.00) 52 14.86 (12.89 to 16.83)

Folic acid alone 12.22 (2.78) 51 0.00 (0.00) 52 12.22 (11.46 to 12.99)

CyA 0.00 (0.00) 51 765.12 (316.14) 52 −765.12 (−852.94 to −677.30)

Paediatric dermatologist 1686.60 (415.66) 51 1505.29 (308.74) 52 181.31 (38.38 to 324.26)

Blood testsa 47.55 (11.15) 51 43.66 (10.83) 52 3.90 (−0.40 to 8.19)

Total AEs 123.98 (292.32) 51 66.30 (142.50) 52 57.67 (−31.95 to 147.30)

GP visit for AE 16.88 (29.77) 51 21.29 (37.64) 52 −4.41 (−17.69 to 8.87)

Admission for AE 73.88 (215.83) 51 31.05 (126.73) 52 42.83 (−26.20 to 111.85)
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TABLE 4 Mean (SD) outcomes and mean (95% CI) difference in outcomes over 60 weeks (available case data)

MTX (n = 51) CyA (n = 52)

Mean difference (95% CI)Mean (SD) n Mean (SD) n

Child participants (all ages n = 103)

CHU-9D baseline 0.7264 (0.1505) 41 0.7242 (0.1434) 41 0.0022 (−0.0624 to 0.0668)

CHU-9D at 12 weeks 0.8374 (0.1341) 41 0.8738 (0.1183) 44 −0.0364 (−0.0909 to 0.0181)

CHU-9D at 36 weeks 0.8642 (0.1084) 42 0.8567 (0.1120) 46 0.0075 (−0.0393 to 0.0543)

CHU-9D at 48 weeks 0.8300 (0.1412) 42 0.8292 (0.1410) 41 0.0004 (−0.0616 to 0.0624)

CHU-9D at 60 weeks 0.8754 (0.1040) 41 0.8274 (0.1479) 45 0.0480 (−0.0073 to 0.1033)

QALYsa (undiscounted, all ages) 0.9848 (0.0951) 26 0.9691 (0.1008) 29 0.0157 (−0.0375 to 0.0689)

QALYsa (discounted, all ages) 0.9803 (0.0947) 26 0.9648 (0.1004) 29 0.0155 (−0.0374 to 0.0685)

QALYs with missingb (discounted, all ages) 0.9166 (0.1768) 32 0.9560 (0.1142) 37 −0.0393 (−0.1100 to 0.0313)

Child participants (all ages n = 103) (lower o-SCORAD score indicates milder severity)

o-SCORAD at baseline 45.25 (9.60) 51 48.34 (11.35) 52 −3.09 (−7.20 to 1.02)

o-SCORAD at 60 weeks 21.55 (10.89) 44 28.00 (12.76) 46 −6.45 (−11.43 to −1.47)

Change in o-SCORAD 23.04 (14.39) 44 20.86 (15.96) 46 2.18 (−4.19 to 8.56)c

Child participants (all ages n = 103)

Number of flares over 60 weeksd 12.71 (9.03) 7 34.5 (17.68) 2 −21.79 (−42.08 to −1.49)

a	 QALYs estimated for only those with utility data at all five time points.
b	 QALYs estimated for those with at least utility data at baseline and 60 weeks.
c	 The reduction in o-SCORAD is greater for MTX, which means the severity of symptoms reduced more for MTX participants.
d	 Number of flares over 60 weeks estimated for those with complete data only.

Cost item

MTX (n = 51) CyA (n = 52)

Mean (SD) n Mean (SD) n Mean difference (95% CI)

A&E visit for AE 33.22 (108.44) 51 13.96 (56.98) 52 19.25 (−14.51 to 53.02)

All medications 159.70 (152.72) 51 153.79 (108.49) 52 5.91 (−45.79 to 57.61)

NHS primary care (diary data)

GP 36.44 (55.93) 9 18.22 (21.61) 9 18.22 (−24.15 to 60.59)

Practice nurse 1.93 (5.78) 9 0.00 (0.00) 9 1.93 (−2.16 to 6.01)

NHS secondary care (diary data)

Hospital doctor 240.65 (325.38) 9 20.05 (60.16) 9 220.60 (−13.23 to 454.43)

Hospital nurse 19.17 (46.00) 9 0.00 (0.00) 9 19.17 (−13.34 to 51.67)

A&E visit 0.00 (0.00) 9 26.89 (80.68) 9 −26.89 (−83.90 to 30.12)

Total NHS cost (excluding diary data) 2044.92 (580.59) 51 2534.16 (500.85) 52 −489.25 (−701.06 to −277.43)

Cost of time off work (diary data) 35.34 (70.29) 9 0.00 (0.00) 9 35.34 (−14.32 to 85.01)

a	 Includes any taken for AEs.

TABLE 3 Mean (SD) cost and mean (95% CI) difference in cost at 60 weeks (£2022) (available case data) (continued)
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based on the above, we believe that missing at random 
is likely to be the mechanism of missingness and that 
multiple imputation is appropriate.

Table 4 shows the mean (SD) outcomes and mean  
difference (95% CI) in outcomes over 60 weeks. CHU-
9D results are presented for the whole sample and 
in Appendix 1, Table 9, these are broken down by age, 
for those < 7 years for whom the CHU-9D was proxy 
completed by the main parent/carer and for those 
≥ 7 years who self-completed the questionnaire. It can 
be seen that there was a small improvement in mean 
(SD)  utility for both treatment groups across the 60 
weeks, although not in a linear way, but QALYs were 
marginally higher for those with complete data in the  
MTX group, 0.9803 (0.0947) compared to 0.9648 
(0.1004) for CyA, with a mean difference (95% CI) 
of 0.0155 (−0.0374 to 0.0685) over the 60-month  
period.

The o-SCORAD was available for 86.3% in the MTX 
group and for 88.5% in the CyA group at both baseline 
and 60 weeks. o-SCORAD improvement was slightly 
better in the MTX group than in the CyA group, with mean 
difference of 2.18 (95% CI −4.19 to 8.56), though this was 
not significant (see Table 4).

The quantity of missing data for patient-reported flares 
was large; just 13.7% in the MTX group and 3.8% in the 
CyA group had complete data. This can be seen in Table 4, 
where the CyA group had a greater number of flares than  
the MTX group, mean difference of −21.79 (95% CI 
−42.08 to −1.49). Given the level of missing data, there 
are significant limitations as to the conclusions that can be 
inferred from this result.

Incremental analysis
The results of all incremental analyses for both the CUA, 
CEA and sensitivity analyses can be found in Table 5.

TABLE 5 Cost–utility analyses and CEAs’ results, including sensitivity analyses

CUA
(Nm, Nc)

Incremental cost 
(95% CI)

Incremental QALYs 
(95% CI)

ICER (cost-
effectiveness if 
threshold of £30,000 
per QALY)

NMB £20,000 
(£30,000) 
threshold

Probability MTX cost-
effective at £20,000 
(£30,000) threshold

Partial NHS perspective, multiple 
imputation, adjusteda (51, 52)

−489.67 (−685.78 to 
−293.36)

−0.0057 (−0.0384 
to 0.0270)

85,828b (MTX 
cost-effective)

375.49 (318.45) 85.5% (73.1%)

Partial NHS perspective, multiple 
imputation, unadjusted (51, 52)

− 489.25 (−696.48 
to −282.01)

−0.0019 (−0.0435 
to 0.0396)

254,722b (MTX 
cost-effective)

450.83 (431.62) 84.2% (74.4%)

Full NHS perspective, multiple 
imputation, adjusteda (51, 52)

−522.13 (−717.01 to 
−327.25)

−0.0034 (−0.0361 
to 0.0292)

152,301b (MTX 
cost-effective)

453.57 (419.29) 90.2% (79.4%)

Full NHS perspective, multiple 
imputation, unadjusted (51, 52)

− 530.32 (−734.94 
to −325.70)

−0.0020 (−0.0427 
to 0.0386)

261,463b (MTX 
cost-effective)

489.76 (469.47) 87.0% (76.9%)

CEA analysis (N s, N p)
Incremental cost 
(95% CI)

Incremental 
o-SCORAD 
change (95% CI)

Incremental cost per 
unit change

Secondary analysis, multiple 
imputation, adjusteda (51, 52)

−492.20 (−688.40 to 
−296.00)

5.67c (1.52 to 9.82) MTX dominant NMB and probability of cost-effectiveness 
are not estimated for the CEA because the 
decision-makers’ willingness to pay per unit 
change on the o-SCORAD is unknownSecondary analysis, multiple 

imputation, unadjusted (51, 52)
−489.25 (−696.48 to 
−282.01)

3.09c (−2.76 to 
8.94)

MTX dominant

Nc, number of participants allocated to CyA; Nm, number of participants allocated to MTX.
a	 In adjusted analyses, costs were adjusted for treatment group, sex, age, site, ethnic group and baseline o-SCORAD and outcomes were adjusted for 

treatment group, sex, age, site, ethnic group and baseline utility (CUA) or baseline o-SCORAD (CEA).
b	 The ICERs from the CUAs are in the southwest quadrant of the cost-effectiveness plane, where an ICER larger than £20,000 (£30,000) means that MTX is 

cost-effective compared to CyA.30

c	 The reduction in o-SCORAD is greater for MTX, which means that the severity of symptoms reduced more for MTX participants.

Note
The partial NHS perspective captured intervention drug use, concomitant medication, safety monitoring and AEs resource use collected via CRFs in the trial, 
since these data were complete, multiple imputation was used for utility only. The full NHS perspective captured intervention costs (medications, visits and 
safety monitoring), concomitant medications and wider NHS resource use related to the child’s eczema and any AE to treatment. The wider NHS resource use 
data were collected via diaries; given the low data completion rates, multiple imputation was used for both costs and outcomes in these analyses.
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Cost–utility analysis for partial National Health 
Service perspective (base-case, imputed analysis)
Given the poor quality and quantity of diary data on wider 
resource use, a partial NHS perspective was undertaken 
as the base-case analysis, imputing missing utility data 
at each time point. The adjusted analyses estimated an 
incremental cost per participant of −£489.67 (95% CI 
−£685.78 to −£293.36) (MTX cost saving and statistically 
significant) and incremental QALYs of −0.0057 (95% CI 
−0.0384 to 0.0270) per participant (a loss equivalent of 
just over 2 days of perfect health, where 1 day of perfect 
health equals 0.0027; this was not statistically significant). 
The ICER was £85,828 per QALY, given this is in the 
southwest quadrant of the cost-effectiveness plane; this 
means that MTX would be considered as cost-effective 
at £20,000 and £30,000 thresholds as the ICER is higher 
than these. The NMB at a threshold of £20,000 (£30,000) 
per QALY was £375.49 (£318.45); given this is positive, 
it can be interpreted to mean that MTX is cost-effective, 
that is for the level of cost savings, the loss of QALYs 
estimated would be considered to be acceptable. It should, 
however, be noted that there is debate about whether the 
threshold value is the same in the southwest quadrant 
as the northeast quadrant since theory and evidence 
suggest that the threshold will be higher where willingness 
to accept is concerned.34 Given the very small and non-
significant incremental QALYs which are close to zero, and 
the probability of cost-effectiveness at £20,000 (£30,000) 
per QALY was estimated as 85.5% (73.1%), respectively, 
there is high confidence that MTX is cost-effective com
pared to CyA. Table 5 also shows the unadjusted analysis 
for this perspective, which differs mainly in that the loss 
of incremental QALYs is smaller and even closer to zero, 
resulting in a much higher ICER and NMB, again showing 
that MTX is likely to be cost-effective.

Cost–utility analysis for full National Health Service 
perspective (imputed analysis)
Given the poor quality and quantity of diary data capturing 
wider NHS resource use related to eczema over the 
60 weeks, this analysis is presented, but this is not the 
base case as planned. Given the sample size to start with 
costs could only be imputed at the level of time point (total 
costs at 4, 8, 12, 20, 28, 36, 48 and 60 weeks) rather than 
at the individual resource use level (GP, practice nurse, 
hospital doctor, hospital nurse and A&E at each of the time 
points) which would have been desirable. However, as 
Table 5 shows, the conclusions reached from this analysis 
are similar to that of the partial perspective. The adjusted 
analysis estimated an incremental cost per participant 
of −£522.13 (95% CI −717.01 to −327.25) (MTX cost 
saving and statistically significant) and incremental QALYs 
of −0.0034 (95% CI −0.0361 to 0.0292) per participant. 
The ICER was £152,301 per QALY; given this is in the 

southwest quadrant of the cost-effectiveness plane, this 
means that MTX is likely to be considered to be cost-
effective if the willingness-to-pay threshold was either 
£20,000 or £30,000 per QALY as the ICER is higher. 
The NMB at a threshold of £20,000 (£30,000) per QALY 
was £453.57 (£419.29); given this is positive, it can be 
interpreted to mean that MTX is cost-effective.

Secondary analysis: cost-effectiveness analysis 
(Objective Scoring Atopic Dermatitis) (imputed 
analysis)
This secondary analysis was undertaken for the partial NHS  
perspective using multiple imputation to estimate the incre
mental cost of a point change on the o-SCORAD. In the 
adjusted analysis, the estimated incremental costs were 
−£492.20 (95% CI −688.40 to −296.00) per participant and 
the incremental change in o-SCORAD was 5.67 points (95%  
CI 1.52 to 9.82); thus, MTX was both cost saving and 
resulted in improved outcomes compared to CyA such 
that MTX can be said to be dominant (Southeast quadrant 
of the cost-effectiveness plane). A similar result was found 
for the unadjusted analysis, see Table 5.

Secondary analysis: cost-effectiveness analysis  
(flares)
This analysis was not conducted as planned because of 
the level of missingness for the flare data in the diaries. 
Only 9 of the 103 participants had complete data over the 
whole 60 weeks for flares. The reason for missing data 
is unknown as is whether the reason may be linked to 
whether the child had a flare or not.

Sensitivity analysis
See Appendix 2 for the results of the sensitivity analyses.

Discussion

This study shows that the mean drug cost per participant  
for MTX is significantly less than CyA, but all other therapy- 
associated cost categories are similar between treatment 
groups. The finding for outcomes is less clear cut, with most  
analyses finding marginally negative QALYs for MTX com
pared to CyA; thus, MTX fell in the southwest quadrant 
of the cost-effectiveness plane in many analyses. In this  
quadrant, ICERs higher than the willingness-to-pay 
threshold for a QALY are likely to be considered as 
cost-effective, but theory and evidence suggest that the 
threshold in this quadrant may be higher than that of the 
northeast quadrant, though how much higher is unclear. 
If the same threshold is used, MTX appears to be cost-
effective compared to CyA, and the threshold would have 
to increase significantly to change this finding. At the same 
time, the secondary CEAs estimating the incremental cost 
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per point change on the o-SCORAD found outcomes 
improved more for MTX compared to CyA, suggesting 
MTX is dominant (cheaper and more effective) at 60 weeks. 
The NMBs in all imputed analyses were positive for MTX, 
suggesting that the size of the cost saving is likely to be 
considered as sufficient to make the small loss (equivalent 
to around 1 or 2 days of perfect health over 60 weeks) 
in QALYs acceptable. However, NMBs are specific to the 
threshold value used, and if society has a loss aversion, the 
threshold may well be higher in the southwest quadrant 
than that used in this analysis.

The primary RCT33 found that both MTX and CyA were 
clinically effective for eczema. CyA had a quicker initial 
response, while MTX had a more sustained effect. It is 
unclear whether the CHU-9D is sensitive enough to pick  
these different response patterns up. The RCT also showed  
that blood monitoring can be rationalised in this age group. 
This is likely to make use of these drugs more acceptable 
to CYP in addition to saving money, although these costs 
were small in comparison to the cost of CyA.

The NICE clinical guidance on the diagnosis and manage
ment of atopic eczema in the under 12-year-olds35 was 
originally written in 2007 and was updated in June 2023 
for new evidence on emollients. It currently recommends 
using systemic treatments only when all other options 
have failed, but it provides no guidance on which systemic 
agent to use because they found no evidence to inform 
such a recommendation. This study, therefore, contributes 
evidence to help inform future updates on this section 
of the guidance. It is argued that resource allocation 
decisions should be based only on the estimates of mean 
net benefit even where incremental differences are 
statistically insignificant, as this makes the best use of 
available evidence.36

Strengths and limitations
This economic evaluation was undertaken using data col
lected alongside a multicentre RCT in children with atopic 
eczema (the only adequately powered RCT in this age 
group with conventional systemic therapy). The study had 
sites across the UK and Ireland, enhancing representative-
ness of the sample; the trial outcomes followed the core 
outcome set recommended by the Harmonising Outcome 
Measures for Eczema initiative,37 and it studied not only 
active treatment for a relatively long time (36 weeks) but 
also a 24-week follow-up to assess disease control after 
treatment cessation. A strength of the study was that 
there were a good level of complete data collected via CRF, 
including intervention drug use, concomitant medication, 
safety monitoring and AEs, which enabled the costs of the 
partial NHS perspective to be robustly estimated. The unit 
cost for CyA was based on the neoral brand since this was 

the brand used in TREAT. In practice, the use of generic 
brands might be expected and these are sometimes 
cheaper, but this is unlikely to be enough to change the 
conclusions reached in this study both because the cost 
difference between generic and branded CyA is not large 
(in 2022, price of a 100-mg capsule of CyA was £2.28 
for neoral compared to £1.39 for a capsorin capsule, the 
cheapest alternative at the time) and because CyA is used 
daily compared to the weekly use of MTX.

There were significant amounts of missing diary data about 
wider NHS resource use related to eczema. This meant that 
the base-case analysis was undertaken using a narrower 
health sector perspective than originally planned. The 
narrower health sector perspective included intervention 
costs for the 36-week treatment period, consultations for 
weeks 0–40 and concomitant medications for the whole 
60-week period, but it assumes zero costs for primary 
and secondary healthcare consultations in weeks 41–60 
because these data were not available via CRF data. Given 
the missing data with respect to the formulation of the 
intervention medication issued to each participant, we 
assumed all CYP were issued tablets/capsules. While based  
on the data available for formulation, this seemed to be 
the most reasonable assumption, verbal feedback from 
centres suggests that some of the youngest participants 
were issued liquid formulations that are more expensive 
than tablets/capsules, particularly for MTX. For instance, a 
weekly dose of MTX for a child weighing 19 kg would cost 
£0.24 in tablet form and £9.84 for the oral solution per 
week. The weekly cost of daily dosing for CyA for a child 
weighing 19 kg would cost around £12.68 for capsules 
and £14.32 for oral liquid formulation. The weekly cost 
of the oral solution of MTX is still cheaper than CyA 
such that the conclusions reached in the analysis are 
likely to hold. The missing utility data mean that there is 
some uncertainty around the QALY estimates presented, 
which is a limitation. However, missingness was similar 
for both treatment groups, and patterns of missingness 
were explored to ensure that the data were analysed 
appropriately. Nevertheless, missing not at random (i.e. 
the missing data depend on the unobserved variables) 
can never completely be ruled out as the mechanism of 
missingness and thus the estimates based on the missing 
at random assumption may be biased.

Being a within-trial economic evaluation, the results are 
limited to concluding that MTX is likely to be more cost-
effective than CyA over the 60-week time frame of the 
trial. Long-term (cost-) effectiveness cannot be inferred 
from this data set or analysis.

The appropriateness of the CHU-9D for use with CYP 
with severe eczema might be worth exploring as might 
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the validity of using the CHU-9D in children younger than 
5 years of age, where there is currently limited evidence. 
Systemic therapies are, however, rarely indicated at very 
young ages, for instance in TREAT only 13 (12.6%) children 
were aged under five on entry to this study.

Given the paucity of economic evidence for these drugs 
for use in children with atopic eczema, the results of this 
study provide an important evidence base.

Lessons learnt
As a trial with frequent face-to-face follow-up, the collec
tion of data alongside these visits had been anticipated 
to be good. However, in practice, diary completion was 
low, particularly for the resource use questions which 
were at the end of the diary. It may be that the ordering of 
questionnaires mattered and may be worth investigating 
in future as a study within a trial. The time between visits 
varied throughout the trial, and this, together with the 
quantity/frequency of diary and questionnaire completion 
required, may have caused fatigue in families. In hindsight, 
completion rates for the health resource use questions 
ought to have been monitored earlier in the trial so that 
the issue could have been observed earlier and attempts 
could have been made to remedy the issue quicker. As it 
was by the time our alternative approach (eliciting wider 
NHS resource use data from GP practices) was adopted, 
it fell at a time when GP practices were struggling with 
the pressures of COVID, meaning that the timing meant 
this approach also failed and contributed to delays in 
conducting the analysis. Particularly in light of the COVID 
pandemic, it might have been better to use an electronic 
data capture system such as an app, with inbuilt reminders 
for families to complete the diaries.

Future research
Novel therapies for atopic eczema, such as novel biologics 
and small molecules,38 including dupilumab (for 6 months 
and over), abrocitinib (for 12 years and over), upadacitinib 
(12 years and over), lebrikizumab (available in European 
Union for 12 years and over) and tralokinumab (for 12 years 
and over), for example, are increasingly available. The cost 
of treatment with these drugs is significantly more than 
that seen for conventional systemic treatments39 in this 
study, and for this reason, technology appraisal guidance 
has tended to limit their use to those with severe atopic 
eczema for whom conventional systemic treatment has 
stopped working or is not well tolerated by the patient.40 
A recent systematic review of economic evaluations for 
these newer drugs in atopic eczema41 found a quarter of 
studies compared the novel strategy only to dupilumab 
and the majority to standard or usual care, where this 
sometimes included topical corticosteroids or topical 
calcineurin inhibitors in addition to emollients but not 

to systemic therapies. In this study, MTX was found to 
have a sustained effect in the RCT,33 and given its overall 
cost-effectiveness, it now needs to be directly compared 
with novel systemic therapies, such as biologics and small 
molecules,38 the use of which is already strictly curtailed 
in many jurisdictions due to cost. Such evidence would be 
particularly useful for resource-constrained settings.

Conclusions

This study extends the findings of the primary TREAT RCT  
by demonstrating that MTX and CyA are similar in terms  
of costs (for visits/monitoring, AEs and concomitant medi
cations) and QALYs but that MTX drug costs are signi
ficantly cheaper than CyA drug costs in terms of the mean 
per participant cost. MTX also involved less administration 
time for parents since it was taken weekly rather than twice 
daily as was CyA. These findings support the conclusion 
reached in the clinical paper that, where novel systemic 
biologics and small molecules prescribing is restricted 
by health-funding bodies, as is the case in most settings, 
MTX provides an effective and low-cost first-line systemic 
agent and is thus an alternative to CyA.

Additional information

CRediT contribution statement
Tracey H Sach (https://orcid.org/0000-0002-8098-9220): Con
ceptualisation (lead), Formal analysis (lead), Funding acquisition 
(lead for RfPB grant), Investigation (lead), Methodology (lead), 
Project administration (lead), Resources (lead), Supervision (lead),  
Visualisation (lead), Writing – original draft (lead), Writing –  
reviewing and editing (lead).

Ashley Jones (https://orcid.org/0000-0001-5253-730X): Project  
administration (supporting), Resources (supporting), Writing – 
reviewing and editing (supporting).

Anna Rosala-Hallas (https://orcid.org/0000-0001-8012-9995): 
Project administration (supporting), Resources (supporting), 
Writing – reviewing and editing (supporting).

Catherine Spowart (https://orcid.org/0000-0002-6746-7532): 
Project administration (supporting), Resources (supporting), 
Writing – reviewing and editing (supporting).

Farhiya Ashoor (https://orcid.org/0000-0001-8315-8126): Project  
administration (supporting), Resources (supporting), Writing – 
reviewing and editing (supporting).

Alan D Irvine (https://orcid.org/0000-0002-9048-2044): Concep
tualisation (equal), Writing – reviewing and editing (supporting), 

https://doi.org/10.3310/GJCF0407
https://orcid.org/0000-0002-8098-9220
https://orcid.org/0000-0001-5253-730X
https://orcid.org/0000-0001-8012-9995
https://orcid.org/0000-0002-6746-7532
https://orcid.org/0000-0001-8315-8126
https://orcid.org/0000-0002-9048-2044


64

NIHR Journals Library www.journalslibrary.nihr.ac.uk

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

Project administration (equal), Funding acquisition (supporting 
for EME grant).

Paula Beattie (https://orcid.org/0009-0009-5205-0572): Concep
tualisation (supporting), Investigation (supporting), Resources 
(supporting), Supervision (supporting), Writing – reviewing and 
editing (supporting).

Susannah Baron (https://orcid.org/0000-0003-2639-7854): Inves
tigation (equal/lead on site), Supervision (equal on site), Writing 
– reviewing and editing (supporting).

Fiona Browne (https://orcid.org/0009-0008-2874-2029): Concep
tualisation (supporting), Investigation (supporting), Writing – 
editing and reviewing (supporting).

Mandy Wan (https://orcid.org/0000-0001-8802-0425): Funding  
acquisition (supporting for EME grant), Methodology (supporting), 
Project administration (supporting), Writing – reviewing and editing 
(supporting).

Amina Ahmed (https://orcid.org/0000-0001-9494-742X): Con
ceptualisation (supporting), Writing – reviewing and editing 
(supporting).

Carsten Flohr (https://orcid.org/0000-0003-4884-6286): Con
ceptualisation (supporting), Funding acquisition (supporting), 
Methodology (supporting), Project administration (supporting), 
Supervision (supporting), Writing – original draft (suppor
ting), Writing – reviewing and editing (supporting).

Acknowledgements
We would like to thank all our study participants and their families 
for their support. We are grateful to Edel O’Toole and her team 
(Royal London Hospital and Genome Centre, Blizard Institute, 
Queen Mary University of London) for their assistance in testing 
participants’ blood samples for mutations in the FLG gene. Bjorn 
Thomas and the FLG gene analysis pipeline was funded by a Barts 
Charity grant (MGU0376) to Professor Edel O’Toole. The study 
was developed with support from the UK Dermatology Clinical 
Trials Network (UK DCTN) and the UK Translational Research 
Network in Dermatology (UK TREND). The UK DCTN and UK 
TREND are grateful to the British Association of Dermatologists 
for financial support of their Networks. The UK DCTN is also 
supported by the University of Nottingham. Thanks also extend 
to Dr Adam Wagner (1 March 2017–1 October 2019) and Dr 
Charlotte Davies (1 October 2019–28 May 2021), who were 
part-funded through this Research for Patient Benefit (RfPB) 
grant and contributed by reviewing the health economic analysis 
plan and resource use questionnaires.

TREAT Trial Steering Committee Independent members: 
Alison Layton (Chair, Consultant Dermatologist and Associate 
Medical Director for Research); Tim Burton (Patient and 

Public Representative); Michael Grainge (statistician); Michael 
Arden-Jones (Dermatologist); Saskia King (Patient and Public 
Representative); Michael Perkin (Consultant Paediatric Allergist); 
Alain Taieb (Paediatric Dermatologist). Non-independent 
member: Carsten Flohr (Associate Medical Director for Research 
Chief Investigator).

TREAT Trial Independent Data Monitoring Committee: 
Anthony Ormerod (Chair, Emeritus Professor in Dermatology, 
University of Aberdeen and Honorary Consultant Dermatologist 
NHS Grampian); Robert Chalmers (Honorary Consultant 
Dermatologist, Co-chair and Managing Editor, Dermatology 
Topic Advisory Group, World Health Organization International 
Statistical Classification of Diseases and Related Health Problems 
Revision Project); Xinxue Liu (statistician).

TREAT Trial Management Group: Amina Ahmed (Patient and 
Public Representative); Farhiya Ashoor (Trial Manager); Carsten 
Flohr (Chief Investigator, Chair); Anna Rosala-Hallas (Trial 
Statistician); Amy Holton (Sponsor Representative); Alan Irvine 
(Principal Investigator); Ashley Jones (Lead Statistician), Tracey 
Sach (Health Economist); Catherine Spowart (Supervising Trial 
Manager); Mandy Wan (Lead Pharmacist); Charlotte Walker 
(Lead Research Nurse), Paula Williamson (Director of the CTRC).

TREAT Trial Principal investigators: Suzannah August (Poole 
Hospital); Paula Beattie (Royal Hospital for Children, Glasgow); 
Sara Brown (Ninewells Hospital, Dundee); Fiona Brown (Our 
Lady’s Children Hospital Crumlin, Dublin); Mike Cork (Sheffield 
Children’s Hospital); Ben Esdaile (Whittington); Carsten Flohr 
(Guy’s and St Thomas’ Hospital); Joanna Gach (University 
Hospitals Coventry and Warwickshire); Emma Howard 
(Birmingham Children’s Hospital); Alan Irvine (Children’s Health 
Ireland at Crumlin, Dublin); Tess McPherson (Oxford University 
Hospitals); Donal O’Kane (Royal Victoria Hospital, Belfast); Jane 
Ravenscroft (Nottingham University Hospitals); Lindsay Shaw 
(Bristol Royal Hospital for Children).

TREAT Trial Co-investigators: Caroline Allen (Oxford University 
Hospitals); Susannah Baron (Guy’s and St Thomas’ Hospital); 
Danielle Greenblatt (Guy’s and St Thomas’ Hospital); Robert 
Hearn (Ninewells Hospital, Dundee); Susannah Hoey (Royal 
Victoria Hospital, Belfast); Rachael Jarret (Oxford University 
Hospitals); Catherine Jury (Royal Hospital for Children, Glasgow); 
Charlie Mitchell (Poole Hospital); Ruth Murphy (Sheffield 
Children’s Hospital); Graham Ogg (Oxford University Hospitals); 
Alice Plant (Poole Hospital); Louise Newell (Bristol Royal Hospital 
for Children); Jothsana Srinivasan (Nottingham University 
Hospitals), Emma Wedgeworth (Guy’s and St Thomas’ Hospital).

TREAT Trial Laboratory Investigations: Nicholas Webb 
(Manchester Royal Infirmary) – provision of expertise on 
measurement and assessment of renal function relating to 
study drug administration; Leonie Taams (King’s College London) 

https://orcid.org/0009-0009-5205-0572
https://orcid.org/0000-0003-2639-7854
https://orcid.org/0009-0008-2874-2029
https://orcid.org/0000-0001-8802-0425
https://orcid.org/0000-0001-9494-742X
https://orcid.org/0000-0003-4884-6286


65Sach TH, Jones A, Rosala-Hallas A, Spowart C, Ashoor F, Irvine AD, et al. Methotrexate versus Ciclosporin in the Treatment of Severe Atopic Eczema in Children: An economic evaluation. 
Efficacy Mech Eval 2026;13(1):51–78. https://doi.org/10.3310/GJCF0407

This article should be referenced as follows:

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

– immunology work; Luke O’Neil (Trinity College Dublin) – 
metabolomics; Irwin Mclean (University of Dundee) – FLG 
mutation analyses.

Data-sharing statement
All data requests should be submitted to the corresponding 
author for consideration. Access to anonymised data may be 
granted following review.

Ethics statement
The study was approved by the East of England – Cambridge 
Central Research Ethics Committee, REC number: 15/EE/0328, 
date of REC opinion: 16 January 2016.

Information governance statement
University of East Anglia is committed to handling all personal 
information in line with the UK Data Protection Act (2018) and 
the General Data Protection Regulation (EU GDPR) 2016/679. 
Under the Data Protection legislation, University of East 
Anglia is the Data Processor; University of Liverpool is the 
Data Controller and we process personal data in accordance 
with their instructions. You can find out more about how we 
handle personal data, including how to exercise your individ-
ual rights and the contact details for University of Liverpool’s 
Data Protection Officer here: www.liverpool.ac.uk/legal/
data_protection/.

Disclosure of interests
Full disclosure of interests: Completed ICMJE forms for all 
authors, including all related interests, are available in the toolkit 
on the NIHR Journals Library report publication page at https://
doi.org/10.3310/GJCF0407.

Primary conflicts of interest: Tracey H Sach was part funded 
through an NIHR Career Development Fellowship (CDF-2014-
07-006) at the start of the study. Tracey H Sach was a member of 
the UK Dermatology Clinical Trials Network Steering Committee 
from July 2019 to July 2025 and was chair of the NIHR 
Research for Patient Benefit East of England Research Advisory 
Committee between 1 January 2020 and 31 December 2023. 
Tracey H Sach had no part in the decision-making for funding this 
study. Tracey H Sach was also a member of the following NIHR 
funding committees: HTA Additional Capacity Funding Board, no 
dates given; HTA Antimicrobial Resistance Themed Call Board 10 
December 2013–3 June 2014; HTA Efficient Study Designs – 2 
1 November 2015–31 July 2016; HTA Efficient Study Designs 
Board 13 October 2014–17 December 2014; HTA End of Life 
Care and Add-on Studies 1 September 2015–9 February 2016; 
HTA Primary Care Themed Call board 17 September 2013–8 
February 2014; HTA General Committee 1 August 2016–31 July 
2017; and HTA Commissioning Committee 19 June 2017–31 
December 2019. Carsten Flohr was funded through a National 
Institute for Health Research (NIHR) Career Development 

Fellowship (CDF-2014-07-037). Carsten Flohr is Chief 
Investigator of the UK National Institute for Health Research-
funded TREAT (ISRCTN15837754) and SOFTER (ClinicalTrials.
gov: NCT03270566) trials as well as the UK-Irish Atopic eczema 
Systemic Therapy Register (A-STAR; ISRCTN11210918) and 
a Principle Investigator in the European Union (EU) Horizon 
2020-funded BIOMAP Consortium (www.biomap-imi.eu/). 
He also leads the EU trans-Foods consortium. His department 
has received funding from Sanofi-Genzyme and Pfizer for skin 
microbiome work. He has also received compensation from the 
British Journal of Dermatology (reviewer and Section Editor) and 
EuroGuiDerm (guidelines lead).

Copyright and credit statement
Every effort has been made to obtain the necessary permissions 
for reproduction, to credit original sources appropriately and to 
respect copyright requirements. However, despite our diligence, 
we acknowledge the possibility of unintentional omissions or 
errors and we welcome notifications of any concerns regarding 
copyright or permissions.

Department of Health and Social Care 
disclaimer
This publication presents independent research commissioned by 
the National Institute for Health and Care Research (NIHR). The 
views and opinions expressed by authors in this publication are 
those of the authors and do not necessarily reflect those of the 
NHS, the NIHR, MRC, NIHR Coordinating Centre, the Efficacy 
and Mechanism Evaluation programme or the Department of 
Health and Social Care.

This article was published based on current knowledge at the  
time and date of publication. NIHR is committed to being inclu
sive and will continually monitor best practice and guidance in 
relation to terminology and language to ensure that we remain 
relevant to our stakeholders.

Publications
Irvine AD, Jones AP, Beattie P, Baron S, Browne F, Ashoor F, et al.; 
TREAT Trial Investigators. A randomized controlled trial protocol 
assessing the effectiveness, safety and cost-effectiveness of 
methotrexate vs. ciclosporin in the treatment of severe atopic 
eczema in children: the TREatment of severe Atopic eczema 
Trial (TREAT). Br J Dermatol 2018;179:1297–306. https://doi.
org/10.1111/bjd.16717

Flohr C, Rosala-Hallas A, Jones AP, Beattie P, Baron S, Browne 
F, et al. Efficacy and safety of ciclosporin versus methotrexate 
in the treatment of severe atopic dermatitis in children and 
young people (TREAT): a multicentre, parallel group, assessor-
blinded clinical trial. Br J Dermatol 2023;189:674–84 https://doi.
org/10.1093/bjd/ljad281

https://doi.org/10.3310/GJCF0407
www.liverpool.ac.uk/legal/data_protection/
www.liverpool.ac.uk/legal/data_protection/
https://doi.org/10.3310/GJCF0407
https://doi.org/10.3310/GJCF0407
http://www.biomap-imi.eu/
https://doi.org/10.1111/bjd.16717
https://doi.org/10.1111/bjd.16717
https://doi.org/10.1093/bjd/ljad281
https://doi.org/10.1093/bjd/ljad281


66

NIHR Journals Library www.journalslibrary.nihr.ac.uk

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

Trial registration
This trial is registered as Current Controlled Trials ISRCTN158​
37754 (registered 9 March 2016).

Funding
This article presents independent research funded by the 
National Institute for Health and Care Research (NIHR) Efficacy 
and Mechanism Evaluation (EME) programme as award number 
13/50/12, and Research for Patient Benefit (RfPB) programme, 
as award number PB-PG-1215-20019.

This article reports on one component of the research award 
Assessing the efficacy and safety of methotrexate vs ciclosporin in the 
treatment of severe atopic eczema in children: the TREatment of severe 
Atopic eczema in children Taskforce (TREAT) randomised controlled trial. 
For other articles from this thread and for more information about 
this research, please view the award page (www.fundingawards.nihr.
ac.uk/award/13/50/12)

About this article
The contractual start date for this research was in May 2015. This 
article began editorial review in February 2024 and was accepted 
for publication in May 2025. The authors have been wholly 
responsible for all data collection, analysis and interpretation, and 
for writing up their work. The Efficacy and Mechanism Evaluation 
editors and publisher have tried to ensure the accuracy of the 
authors’ article and would like to thank the reviewers for their 
constructive comments on the draft document. However, they 
do not accept liability for damages or losses arising from material 
published in this article.

Copyright
Copyright © 2026 Sach et al. This work was produced by Sach 
et al. under the terms of a commissioning contract issued by the 
Secretary of State for Health and Social Care. This is an Open Access 
publication distributed under the terms of the Creative Commons 
Attribution CC BY 4.0 licence, which permits unrestricted use, 
distribution, reproduction and adaptation in any medium and for 
any purpose provided that it is properly attributed. See: https://
creativecommons.org/licenses/by/4.0/. For attribution the title, 
original author(s), the publication source – NIHR Journals Library, 
and the DOI of the publication must be cited.

List of supplementary material

Report Supplementary Material 1	
Health economic analysis plan for the 
TREAT trial

Report Supplementary Material 2	
TREAT Form 22: GP health economic data

Supplementary material can be found on the 
NIHR Journals Library report page (https://doi.
org/10.3310/GJCF0407).

Supplementary material has been provided by 
the authors to support the article and any files 
provided at submission will have been seen by 
peer reviewers, but not extensively reviewed. 
Any supplementary material provided at a 
later stage in the process may not have been 
peer reviewed.

The supplementary materials (which include 
but are not limited to related publications, 
patient information leaflets and questionnaires) 
are provided to support and contextualise the 
publication. Every effort has been made to obtain 
the necessary permissions for reproduction, 
to credit original sources appropriately, and 
to respect copyright requirements. However, 
despite our diligence, we acknowledge the 
possibility of unintentional omissions or errors 
and we welcome notifications of any concerns 
regarding copyright or permissions.

List of abbreviations

AE	 adverse event

A&E	 accident and emergency

CEA	 cost-effectiveness analysis

CHU-9D	 Child Health Utility Nine Dimensions

CI	 confidence interval

CRF	 clinical report form

CUA	 cost–utility analysis

CYA	 ciclosporin

CYP	 child and young person

GP	 general practitioner

HEAP	 health economic analysis plan

ICER	 incremental cost-effectiveness ratio

ITT	 intention to treat

MTX	 methotrexate

NICE	 National Institute for Health and 
Care Excellence

NMB	 net monetary benefit

www.fundingawards.nihr.ac.uk/award/13/50/12
www.fundingawards.nihr.ac.uk/award/13/50/12
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.journalslibrary.nihr.ac.uk/publications/GJCF0407/NIHR135480-supp1.pdf
https://www.journalslibrary.nihr.ac.uk/publications/GJCF0407/NIHR135480-supp1.pdf
https://www.journalslibrary.nihr.ac.uk/publications/GJCF0407/NIHR135480-supp2.pdf
https://doi.org/10.3310/GJCF0407
https://doi.org/10.3310/GJCF0407


67Sach TH, Jones A, Rosala-Hallas A, Spowart C, Ashoor F, Irvine AD, et al. Methotrexate versus Ciclosporin in the Treatment of Severe Atopic Eczema in Children: An economic evaluation. 
Efficacy Mech Eval 2026;13(1):51–78. https://doi.org/10.3310/GJCF0407

This article should be referenced as follows:

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

o-SCORAD	 Objective Scoring Atopic Dermatitis

PSS	 Personal Social Services 

QALY	 quality-adjusted life-year

RCT	 randomised controlled trial  

References

	1.	 Williams H. Clinical practice. Atopic dermati-
tis. N Engl J Med 2005;352:2314–24. https://doi.
org/10.1056/NEJMcp​042803

	2.	 Lewis-Jones S. Quality of life and childhood atopic 
dermatitis: the misery of living with childhood eczema.  
Int J Clin Pract 2006;60:984–92. https://doi.
org/10.1111/j.1742-1241.2006.01047.x

	3.	 Sach TH, McManus E, Levell NJ. Understanding 
economic evidence for the prevention and treatment 
of atopic eczema. Br J Dermatol 2019;181:707–16. 
https://doi.org/10.1111/bjd.17696

	4.	 Schmedt N, Andersohn F, Garbe E. Signals of 
progressive multifocal leukoencephalopathy for 
immunosuppressants: a disproportionality analysis 
of spontaneous reports within the US Adverse Event 
Reporting System (AERS). Pharmacoepidemiol Drug Saf 
2012;21:1216–20. https://doi.org/10.1002/pds.3320

	5.	 Irvine AD, Jones AP, Beattie P, Baron S, Browne 
F, Ashoor F, et al.; on behalf of the TREAT Trial 
Investigators. A randomized controlled trial protocol 
assessing the effectiveness, safety and cost‐effective-
ness of methotrexate vs. ciclosporin in the treatment 
of severe atopic eczema in children: the TREatment 
of severe Atopic eczema Trial (TREAT). Br J Dermatol 
2018;179:1297–306. https://doi.org/10.1111/
bjd.16717

	6.	 Ramsey SD, McIntosh M, Sullivan SD. Design issues 
for conducting cost effectiveness analyses alongside 
clinical trials. Annu Rev Public Health 2001;22:129–41. 
https://doi.org/10.1146/annurev.publhealth.22.1.129

	7.	 Drummond MF, Sculpher MJ, Torrance GW, O’Brien 
BJ, Stoddart GL. Methods for the Economic Evaluation 
of Health Care Programmes. 4th edn. New York, NY: 
Oxford University Press; 2015.

	8.	 Husereau D, Drummond M, Petrou S, Carswell C, 
Moher D, Greenberg D, et al.; CHEERS Task Force. 
Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS) statement. BMC Med 2013;11:80. 
https://doi.org/10.1186/1741-7015-11-80

	9.	 National Institute of Health and Care Excellence. 
Guide to the Methods of Technology Appraisal. NICE 
publications; 2013. URL: www.nice.org.uk/process/
pmg9/chapter/fore​word (accessed 1 April 2025).

	10.	 Glick HA, Doshi JA, Sonnad SS, Polsky D. Economic 
Evaluation in Clinical Trials. 2nd edn. Oxford: Oxford 
University Press; 2014.

	11.	 NHS Business Services Authority. Prescription Cost 
Analysis, England - 2021/22. URL: www.nhsbsa.nhs.uk/
statistical-collections/prescription-cost-analysis-en-
gland/prescription-cost-analysis-england-202122 
(accessed 8 October 2023).

	12.	Jones K, Weatherly H, Birch S, Castelli A, Chalkley 
M, Dargan A, et al. Unit Costs of Health and Social Care 
2022 Manual. URL: www.pssru.ac.uk/unitcostsre-
port/ (accessed 8 October 2023).

	13.	 Department of Health. NHS Reference Costs 2021/22. 
URL: www.england.nhs.uk/costing-in-the-nhs/national- 
cost-col​lection/ (accessed 8 October 2023).

	14.	 Office for National Statistics. Annual Survey of Hours 
and Earnings (ASHE) 2022. URL: www.ons.gov.
uk/employment​andlabourmarket/peopleinwork/
earningsandworking​hours/datasets/allemployee-
sashetable1 (accessed 8 October 2023).

	15.	 Andronis L, Maredza M, Petrou S. Measuring, 
valuing and including forgone childhood education 
and leisure time costs in economic evaluation: 
methods, challenges and the way forward. Soc Sci 
Med 2019;237:112475. https://doi.org/10.1016/j.
socscimed.2019.112475

	16.	 Andronis L, Morgan C, Donaldson C, Lancsar E, Petrou 
S. Views, obstacles, and uncertainties around the inclu-
sion of children and young people’s time in economic 
evaluations: findings from an international survey of 
health economists. Soc Sci Med 2023;333:116179. 
https://doi.org/10.1016/j.socscimed.2023.116179

	17.	 Petrou S. Methodological issues raised by preference- 
based approaches to measuring the health status of 
children. Health Econ 2003;12:697–702. https://doi.
org/10.1002/hec.775

	18.	 Griebsch I, Coast J, Brown J. Quality-adjusted life-
years lack quality in pediatric care: a critical review of 
published cost-utility studies in child health. Pediatrics 
2005;115:e600–14. https://doi.org/10.1542/peds. 
2004-2127

	19.	 Prosser LA, Hammitt JK, Keren R. Measuring 
health preferences for use in cost-utility and 
cost–benefit analyses of interventions in children: 
theoretical and methodological considerations. 
PharmacoEconomics 2007;25:713–26. https://doi.
org/10.2165/00019053-200725090-00001

	20.	 Ungar W. Economic Evaluation in Child Health. Oxford: 
Oxford University Press; 2009.

	21.	 Ungar WJ. Challenges in health state valuation 
in paediatric economic evaluation: are QALYs 

https://doi.org/10.3310/GJCF0407
https://doi.org/10.1056/NEJMcp042803
https://doi.org/10.1056/NEJMcp042803
https://doi.org/10.1111/j.1742-1241.2006.01047.x
https://doi.org/10.1111/j.1742-1241.2006.01047.x
https://doi.org/10.1111/bjd.17696
https://doi.org/10.1002/pds.3320
https://doi.org/10.1111/bjd.16717
https://doi.org/10.1111/bjd.16717
https://doi.org/10.1146/annurev.publhealth.22.1.129
https://doi.org/10.1186/1741-7015-11-80
www.nice.org.uk/process/pmg9/chapter/foreword
www.nice.org.uk/process/pmg9/chapter/foreword
www.nhsbsa.nhs.uk/statistical-collections/prescription-cost-analysis-england/prescription-cost-analysis-england-202122
www.nhsbsa.nhs.uk/statistical-collections/prescription-cost-analysis-england/prescription-cost-analysis-england-202122
www.nhsbsa.nhs.uk/statistical-collections/prescription-cost-analysis-england/prescription-cost-analysis-england-202122
www.pssru.ac.uk/unitcostsreport/
www.pssru.ac.uk/unitcostsreport/
www.england.nhs.uk/costing-in-the-nhs/national-cost-collection/
www.england.nhs.uk/costing-in-the-nhs/national-cost-collection/
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/allemployeesashetable1
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/allemployeesashetable1
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/allemployeesashetable1
www.ons.gov.uk/employmentandlabourmarket/peopleinwork/earningsandworkinghours/datasets/allemployeesashetable1
https://doi.org/10.1016/j.socscimed.2019.112475
https://doi.org/10.1016/j.socscimed.2019.112475
https://doi.org/10.1016/j.socscimed.2023.116179
https://doi.org/10.1002/hec.775
https://doi.org/10.1002/hec.775
https://doi.org/10.1542/peds.2004-2127
https://doi.org/10.1542/peds.2004-2127
https://doi.org/10.2165/00019053-200725090-00001
https://doi.org/10.2165/00019053-200725090-00001


68

NIHR Journals Library www.journalslibrary.nihr.ac.uk

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

contraindicated? PharmacoEconomics 2011;29:641–52. 
https://doi.org/10.2165/11591570-000000000-00000

	22.	Stevens KJ. Developing a descriptive system for a new 
preference-based measure of health-related quality 
of life for children. Qual Life Res 2009;18:1105–13. 
https://doi.org/10.1007/s11136-009-9524-9

	23.	 Stevens KJ. Assessing the performance of a new 
generic measure of health related quality of life for 
children and refining it for use in health state valuation. 
Appl Health Econ Health Policy 2011;9:157–69. https://
doi.org/10.2165/11587350-000000000-00000

	24.	 Stevens K. Valuation of the Child Health Utility 9D 
Index. PharmacoEconomics 2012;30:729–47. https://
doi.org/10.2165/11599120-000000000-00000

	25.	 Manca A, Hawkins N, Sculpher MJ. Estimating mean 
QALYs in trial-based cost-effectiveness analysis: the 
importance of controlling for baseline utility. Health 
Econ 2005;14:487–96. https://doi.org/10.1002/
hec.944

	26.	 Schram ME, Spuls PI, Leeflang MMG, Lindeboom R, 
Bos JD, Schmitt J. EASI, (objective) SCORAD and 
POEM for atopic eczema: responsiveness and mini-
mal clinically important difference. Allergy 2012;67 
:99–106. https://doi.org/10.1111/j.1398-9995.2011. 
02719.x

	27.	 Faria R, Gomes M, Epstein D, White IR. A guide to 
handling missing data in cost-effectiveness analy-
sis conducted within randomised controlled trials. 
PharmacoEconomics 2014;32:1157–70. https://doi.
org/10.1007/s40273-014-0193-3

	28.	 White IR, Royston P, Wood AM. Multiple imputation 
using chained equations: issues and guidance for 
practice. Stat Med 2011;30:377–99. https://doi.
org/10.1002/sim.4067

	29.	 Little RJA, Rubin DB. Statistical Analysis with Missing 
Data. 2nd edn. Hoboken, NJ: Wiley; 2002.

	30.	 Paulden M. Calculating and interpreting ICERs and 
net benefit. PharmacoEconomics 2020;38:785–807. 
https://doi.org/10.1007/s40273-020-00914-6

	31.	 Willan AR, Briggs AH, Hoch JS. Regression methods 
for covariate adjustment and subgroup analysis for 
non‐censored cost‐effectiveness data. Health Econ 
2004;13:461–75. https://doi.org/10.1002/hec.843

	32.	 Batchelor JM, Ridd MJ, Clarke T, Ahmed A, Cox 
M, Crowe S, et al. The Eczema Priority Setting 
Partnership: a collaboration between patients, 
carers, clinicians and researchers to identify and pri-
oritise important research questions for the treatment 
of eczema. Br J Dermatol 2012;168:577–82. https:// 
doi.org/10.1111/bjd.12040

	33.	 Flohr C, Rosala-Hallas A, Jones AP, Beattie P, Baron 
S, Browne F, et al.; TREAT Trial Investigators. Efficacy 
and safety of ciclosporin versus methotrexate in the 
treatment of severe atopic dermatitis in children 
and young people (TREAT): a multicentre, parallel 
group, assessor-blinded clinical trial. Br J Dermatol 
2023;189:674–84. https://doi.org/10.1093/bjd/
ljad281

	34.	 Eckermann S. Kinky thresholds revisited: opportu-
nity costs differ in the NE and SW quadrants. Appl 
Health Econ Health Policy 2015;13:7–13. https://doi.
org/10.1007/s40258-014-0136-3

	35.	 National Institute of Health and Care Excellence. 
Atopic Eczema in Under 12s: Diagnosis and Management 
[CG57]. 2007. URL: www.nice.org.uk/guidance/cg57 
(accessed 7 June 2023).

	36.	 Claxton K. The irrelevance of infer-
ence: a decision-making approach to the 
stochastic evaluation of health care technologies. 
J Health Econ 1999;18:341–64. https://doi.org/10. 
1016/s0167-6296(98)00039-3

	37.	Leshem YA, Simpson EL, Apfelbacher C, Spuls 
PI, Thomas KS, Schmitt J, et al. The Harmonising 
Outcome Measures for Eczema (HOME) implementa-
tion roadmap. Br J Dermatol 2023;189:710–8. https://
doi.org/10.1093/bjd/ljad278

	38.	 Sawangjit R, Dilokthornsakul P, Lloyd-Lavery A, 
Lai NM, Dellavalle R, Chaiyakunapruk N. Systemic 
treatments for eczema: a network meta-analysis. 
Cochrane Database Syst Rev 2020;9:CD013206. 
https://doi.org/10.1002/14651858.CD013206.pub2

	39.	 Heinz KC, Willems D, Hiligsmann M. Economic 
evaluation of a JAK inhibitor compared to a mono-
clonal antibody for treatment of moderate-to-severe 
atopic dermatitis from a UK perspective. J Med Econ 
2022;25:491–502. https://doi.org/10.1080/1369699
8.2022.2059220

	40.	 National Institute for Health and Care Excellence. 
Dupilumab for Treating Moderate to Severe Atopic 
Dermatitis. Technology Appraisal Guidance [TA534]. 
2018. URL: www.nice.org.uk/guidance/ta534 
(accessed 27 November 2023).

	41.	 Heinz KC, Beaudart C, Willems D, Wiethoff I, Hiligsmann 
M. Cost-effectiveness of emerging treatments for atopic 
dermatitis: a systematic review. PharmacoEconomics 
2023;41:1415–35. https://doi.org/10.1007/s40273- 
023-01293-4

	42.	 O’Brien BJ, Gertsen K, Willan AR, Faulkner LA. Is 
there a kink in consumers’ threshold value for cost- 
effectiveness in health care? Health Econ 2002;11: 
175–80. https://doi.org/10.1002/hec.655

https://doi.org/10.2165/11591570-000000000-00000
https://doi.org/10.1007/s11136-009-9524-9
https://doi.org/10.2165/11587350-000000000-00000
https://doi.org/10.2165/11587350-000000000-00000
https://doi.org/10.2165/11599120-000000000-00000
https://doi.org/10.2165/11599120-000000000-00000
https://doi.org/10.1002/hec.944
https://doi.org/10.1002/hec.944
https://doi.org/10.1111/j.1398-9995.2011.02719.x
https://doi.org/10.1111/j.1398-9995.2011.02719.x
https://doi.org/10.1007/s40273-014-0193-3
https://doi.org/10.1007/s40273-014-0193-3
https://doi.org/10.1002/sim.4067
https://doi.org/10.1002/sim.4067
https://doi.org/10.1007/s40273-020-00914-6
https://doi.org/10.1002/hec.843
https://doi.org/10.1111/bjd.12040
https://doi.org/10.1111/bjd.12040
https://doi.org/10.1093/bjd/ljad281
https://doi.org/10.1093/bjd/ljad281
https://doi.org/10.1007/s40258-014-0136-3
https://doi.org/10.1007/s40258-014-0136-3
www.nice.org.uk/guidance/cg57
https://doi.org/10.1016/s0167-6296(98)00039-3
https://doi.org/10.1016/s0167-6296(98)00039-3
https://doi.org/10.1093/bjd/ljad278
https://doi.org/10.1093/bjd/ljad278
https://doi.org/10.1002/14651858.CD013206.pub2
https://doi.org/10.1080/13696998.2022.2059220
https://doi.org/10.1080/13696998.2022.2059220
www.nice.org.uk/guidance/ta534
https://doi.org/10.1007/s40273-023-01293-4
https://doi.org/10.1007/s40273-023-01293-4
https://doi.org/10.1002/hec.655


69Sach TH, Jones A, Rosala-Hallas A, Spowart C, Ashoor F, Irvine AD, et al. Methotrexate versus Ciclosporin in the Treatment of Severe Atopic Eczema in Children: An economic evaluation. 
Efficacy Mech Eval 2026;13(1):51–78. https://doi.org/10.3310/GJCF0407

This article should be referenced as follows:

DOI: 10.3310/GJCF0407� Efficacy and Mechanism Evaluation 2026 Vol. 13 No. 1

Appendix 1

TABLE 6 Number and proportion of participants with complete data by treatment group

Complete at MTX (n = 51) CyA (n = 52)

CRF resource use dataa 103 (100%) 103 (100%)

Diary resource use data

Week 4 29 (57%) 32 (62%)

Week 8 28 (55%) 27 (52%)

Week 12 29 (57%) 37 (71%)

Week 20 37 (73%) 35 (67%)

Week 28 35 (69%) 35 (67%)

Week 36 35 (68%) 34 (65%)

Week 48 36 (71%) 35 (67%)

Week 60 25 (49%) 28 (54%)

All time points 9 (18%) 9 (17%)

Utility data (CHU-9D)

Utility at baseline 41 (80%) 41 (79%)

Utility at 12 weeks 41 (80%) 44 (85%)

Utility at 36 weeks 42 (82%) 46 (88%)

Utility at 48 weeks 42 (82%) 41 (79%)

Utility at 60 weeks 41 (80%) 45 (87%)

QALYs 26 (51%) 29 (56%)

a	 Some dnce, but enough information was provided to apply a cost using consistent assumptions.
Note
This is after the data were cleaned and assumptions were applied to make the data useable. The quality of the diary data, in particular, was 
quite poor and the figures in this table do not fully reflect this.

TABLE 7 Unit costs table (Great British pounds, 2022)

Cost item Unit cost (£) Assumption Source

Intervention

MTX 0.08 per 2.5-mg tablet Doses made up of 2.5-mg tablets as per protocol PCA, 202211

Folic acid 0.06 per ml 1 ml per day except day of MTX administration PCA, 202211

CyA 0.30 per 10 mg up to 2.28 
per 100-mg capsule

Neoral used as per protocol PCA, 202211

Paediatric dermatologist 
first visit

200.21 Paediatric Dermatology Service – consultant-led 
non-admitted face-to-face attendance, first visit

NHS reference costs, 202213

Paediatric dermatologist 
follow-up visit

180.49 Paediatric Dermatology Service – consultant led 
non-admitted face-to-face attendance, follow-up

NHS reference costs, 202213

Blood test 4.70 NHS reference costs, 202213

continued
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Cost item Unit cost (£) Assumption Source

AE – hospital admission 538.26 Non-Elective Inpatient – short stay, currency code 
PJ35D, paediatric skin disorders with CC score 0

NHS reference costs, 202213

Medication Various PCA 202211

NHS primary care

GP 41.00 Including direct care staff costs with qualification 
costs for a 9.22-minute appointment

Jones et al., 202212

Practice nurse 17.33 Assumes 20-minute appointment (£52/3) and 
including qualification costs

Jones et al., 202212

NHS secondary care

Hospital doctor 180.49 Paediatric Dermatology Service – consultant-led 
non-admitted face-to-face attendance, follow-up

NHS reference costs, 202213

Hospital nurse 34.50 Assumed band 7 nurse for 30-minute consultation Jones et al., 202212

A&E visit 242.03 Weighted average of total costs across all attend-
ances in the emergency care section divided by 
total number of attendances

NHS reference costs, 202213

Time off work (parents) 18.71 Mean gross hourly pay for all employee jobs ASHE, 202214

ASHE, Annual Survey of Hours and Earnings; CC, Complication/Comorbidity Score; PCA, prescription cost analysis.

TABLE 7 Unit costs table (Great British pounds, 2022) (continued)

TABLE 8 Mean (SD) cost and mean (95% CI) difference for cost using diary data by time point (Great British pounds 2022) (available case data)

Cost item (diary data)

MTX (n = 51) CyA (n = 52)

Mean difference (95% CI)Mean (SD) n Mean (SD) n

4 weeks

GP 1.41 (7.61) 29 0.00 (0.00) 32 1.41 (−1.28 to 4.10)

Practice nurse 0.60 (3.22) 29 0.00 (0.00) 32 0.60 (−0.54 to 1.74)

Hospital doctor 37.34 (147.73) 29 22.56 (99.92) 32 14.75 (−49.30 to 78.86)

Hospital nurse 4.76 (25.63) 29 0.00 (0.00) 32 4.76 (−4.30 to 13.82)

A&E visit 0.00 (0.00) 29 0.00 (0.00) 32 0.00 (0.00 to 0.00)

Cost of time off work (parent) 5.16 (27.80) 29 3.51 (19.85) 32 1.65 (−10.63 to 13.94)

8 weeks

GP 5.86 (21.51) 28 4.56 (17.37) 27 1.30 (−9.29 to 11.90)

Practice nurse 0.00 (0.00) 28 0.00 (0.00) 27 0.00 (0.00 to 0.00)

Hospital doctor 12.89 (47.34) 28 0.00 (0.00) 27 12.89 (−5.39 to 31.17)

Hospital nurse 1.23 (6.52) 28 1.28 (6.64) 27 −0.05 (−3.60 to 3.51)

A&E visit 0.00 (0.00) 28 0.00 (0.00) 27 0.00 (0.00 to 0.00)

Cost of time off work (parent) 6.68 (25.06) 28 44.30 (113.19) 27 −37.61 (−81.58 to 6.35)

12 weeks

GP 1.41 (7.61) 29 3.32 (14.90) 37 −1.91 (−7.98 to 4.16)

Practice nurse 0.00 (0.00) 29 0.00 (0.00) 37 0.00 (0.00 to 0.00)

Hospital doctor 24.90 (79.62) 29 19.51 (70.98) 37 5.38 (−31.72 to 42.48)

Hospital nurse 0.00 (0.00) 29 2.80 (12.54) 37 −2.80 (−7.46 to 1.86)
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Cost item (diary data)

MTX (n = 51) CyA (n = 52)

Mean difference (95% CI)Mean (SD) n Mean (SD) n

A&E visit 0.00 (0.00) 29 0.00 (0.00) 37 0.00 (0.00 to 0.00)

Cost of time off work (parent) 12.56 (37.18) 29 17.98 (65.09) 37 −5.72 (−32.81 to 21.36)

20 weeks

GP 3.32 (14.90) 37 5.56 (14.56) 35 −2.53 (−9.46 to 4.40)

Practice nurse 0.00 (0.00) 37 0.00 (0.00) 35 0.00 (0.00 to 0.00)

Hospital doctor 4.88 (29.67) 37 0.00 (0.00) 35 4.88 (−5.13 to 14.89)

Hospital nurse 0.00 (0.00) 37 0.00 (0.00) 35 0.00 (0.00 to 0.00)

A&E visit 6.54 (39.79) 37 0.00 (0.00) 35 6.54 (−6.88 to 19.96)

Cost of time off work (parent) 3.03 (18.46) 37 10.69 (51.80) 35 −7.66 (−25.74 to 10.42)

28 weeks

GP 3.51 (15.31) 35 1.17 (6.93) 35 2.34 (−3.33 to 8.01)

Practice nurse 0.50 (2.93) 35 0.00 (0.00) 35 0.50 (−0.50 to 1.48)

Hospital doctor 5.16 (30.51) 35 5.16 (30.51) 35 0.00 (−14.55 to 14.55)

Hospital nurse 0.00 (0.00) 35 0.00 (0.00) 35 0.00 (0.00 to 0.00)

A&E visit 6.92 (40.91) 35 0.00 (0.00) 35 6.92 (−6.88 to 20.71)

Time off work (parent) 23.52 (121.12) 35 0.00 (0.00) 35 25.52 (−17.33 to 64.38)

36 weeks

GP 7.03 (21.06) 35 14.47 (33.30) 34 −7.44 (−20.79 to 5.91)

Practice nurse 0.00 (0.00) 35 0.51 (2.97) 34 −0.51 (−1.51 to 0.49)

Hospital doctor 5.16 (30.51) 35 21.23 (73.88) 34 −16.08 (−43.10 to 10.94)

Hospital nurse 0.00 (0.00) 35 0.00 (0.00) 34 0.00 (0.00 to 0.00)

A&E visit 0.00 (0.00) 35 0.00 (0.00) 34 0.00 (0.00 to 0.00)

Cost of time off work (parent) 0.00 (0.00) 35 550.87 (2919.92) 34 −550.87 (−1535.80 to 434.06)

48 weeks

GP 10.25 (30.01) 36 5.86 (14.56) 35 4.39 (−6.83 to 15.61)

Practice nurse 0.00 (0.00) 36 0.50 (2.92) 35 −0.50 (−1.47 to 0.48)

Hospital doctor 5.01 (30.08) 36 5.16 (30.51) 35 −0.14 (−14.49 to 14.20)

Hospital nurse 1.92 (8.01) 36 0.00 (0.00) 35 1.92 (−0.79 to 4.62)

A&E visit 6.72 (40.34) 36 0.00 (0.00) 35 6.72 (−6.88 to 20.33)

Cost of time off work (parent) 5.20 (23.50) 36 0.00 (0.00) 35 5.20 (−2.73,13.12)

60 weeks (undiscounted)

GP 1.64 (8.20) 25 1.46 (7.75) 28 0.18 (−4.22 to 4.58)

practice nurse 0.00 (0.00) 25 0.62 (3.28) 28 −0.62 (−1.94 to 0.70)

hospital doctor 0.00 (0.00) 25 0.00 (0.00) 28 0.00 (0.00 to 0.00)

continued

TABLE 8 Mean (SD) cost and mean (95% CI) difference for cost using diary data by time point (Great British pounds 2022)  
(available case data) (continued)
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Cost item (diary data)

MTX (n = 51) CyA (n = 52)

Mean difference (95% CI)Mean (SD) n Mean (SD) n

hospital nurse 0.00 (0.00) 25 1.23 (6.52) 28 −1.23 (−3.85 to 1.39)

A&E visit 0.00 (0.00) 25 8.64 (45.74) 28 −8.64 (−27.03 to 9.74)

Cost of time off work (parent) 0.00 (0.00) 25 0.00 (0.00) 28 0.00 (0.00 to 0.00)

60 weeksa (discounted)

GP 1.68 (8.39) 25 1.50 (7.93) 28 0.18 (−4.32 to 4.68)

practice nurse 0.00 (0.00) 25 0.63 (3.35) 28 −0.63 (−1.98 to 0.71)

hospital doctor 0.00 (0.00) 25 0.00 (0.00) 28 0.00 (0.00 to 0.00)

hospital nurse 0.00 (0.00) 25 1.26 (6.67) 28 −1.26 (−3.94 to 1.42)

A&E visit 0.00 (0.00) 25 8.85 (46.81) 28 −8.85 (−27.66 to 9.97)

Cost of time off work (parent) 0.00 (0.00) 25 0.00 (0.00) 28 0.00 (0.00 to 0.00)

a	 The cost from week-60 diary was divided by 12 weeks, and 8 weeks of this were discounted and added to the undiscounted 4 weeks, as 
date the resource was incurred was unknown within this period.

TABLE 8 Mean (SD) cost and mean (95% CI) difference for cost using diary data by time point (Great British pounds 2022)  
(available case data) (continued)

TABLE 9 Mean (SD) outcomes and mean (95% CI) difference in utility and QALYs over 60 weeks by age (available case data)

MTX (n = 51) CyA (n = 52)

Mean difference (95% CI)Mean (SD) n Mean (SD) n

Child participants (aged < 7 years, proxy completed, n = 26)

CHU-9D (under 7) baseline 0.6891 (0.1198) 10 0.6748 (0.1443) 9 0.0143 (−0.1135 to 0.1422)

CHU-9D (under 7) at 12 weeks 0.8115 (0.1171) 11 0.8483 (0.1423) 9 −0.0368 (−0.1585 to 0.0850)

CHU-9D (under 7) at 36 weeks 0.8479 (0.1004) 10 0.8675 (0.0924) 9 −0.0196 (−0.1134 to 0.0741)

CHU-9D (under 7) at 48 weeks 0.8801 (0.0999) 9 0.9089 (0.1296) 8 −0.0288 (−0.1476 to 0.0900)

CHU-9D (under 7) at 60 weeks 0.8810 (0.0944) 11 0.8399 (0.1589) 10 0.0411 (−0.0769 to 0.1591)

QALYs (< 7 years) 0.9644 (0.0821) 6 0.9909 (0.0648) 5 −0.0266 (−0.1292 to 0.0760)

Child participants (aged ≥ 7 years, participant completed, n = 77)

CHU-9D (over 7) baseline 0.7384 (0.1590) 31 0.7381 (0.1423) 32 0.0003383 (−0.0756 to 0.0763)

CHU-9D (over 7) at 12 weeks 0.8469 (0.1407) 30 0.8804 (0.1127) 35 −0.0335 (−0.0964 to 0.0293)

CHU-9D (over 7) at 36 weeks 0.8693 (0.1119) 32 0.8560 (0.1183) 36 0.0134 (−0.0426 to 0.0693)

CHU-9D (over 7) at 48 weeks 0.8158 (0.1488) 33 0.8117 (0.1424) 32 0.0041 (−0.0681 to 0.0764)

CHU-9D (over 7) at 60 weeks 0.8734 (0.1087) 30 0.8212 (0.1482) 34 0.0522 (−0.0136 to 0.1179)

QALYs (7+ years) 0.9851 (0.0996) 20 0.9594 (0.1066) 24 0.0257 (−0.0375 to 0.0890)
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TABLE 10 Logistic regression for missingness of costs and QALYs on baseline variables

Odds ratio in logistic regression for missing data (95% CI)

Missing data on costs (diary data) Missing data on QALYs

Treatment group 2.99 (0.57 to 15.58) 1.64 (0.50 to 5.31)

Sex (reference group female) 0.08 (0.01 to 0.71)a 0.43 (0.13 to 1.48)

Age 1.22 (0.93 to 1.60) 0.88 (0.76 to 1.03)

Ethnic group (reference group White)

Black 0.27 (0.2 to 4.86) 7.78 (1.09 to 55.46)a

Asian 0.21 (0.03 to 1.38) 1.40 (0.24 to 8.26)

Other 0.08 (0.003 to 1.91) 2.38 (0.21 to 26.26)

Site

2 – –

3 – 8.22 (0.31 to 218.55)

4 – 6.90 (0.22 to 215.47)

5 – 9.66 (0.31 to 303.04)

6 0.82 (0.05 to 13.17) 12.38 (1.47 to 103.94)a

7 0.46 (0.02 to 9.13) 8.17 (0.71 to 93.68)

8 – –

9 – 4.68 (0.56 to 39.28)

10 0.34 (0.03 to 4.12) –

11 0.45 (0.03 to 6.32) 3.26 (0.49 to 21.70)

12 0.18 (0.01 to 3.71) 1.57 (0.08 to 29.50)

13 3.57 (0.15 to 87.71)

CHU-9D at baseline 6.34 (0.02 to 1783.54) 0.60 (0.01 to 40.79)

o-SCORAD at baseline (0.94 to 1.14) 1.03 (0.97 to 1.10)

a	 Indicates statistical significance at 0.05.
Note
Not all sites have estimates because there either were not enough observations at the site or the site predicts missingness perfectly.
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FIGURE 1 The cost-effectiveness plane.

Figure 1 shows the cost-effectiveness plane, with incre
mental costs on the y-axis and incremental QALYs on the 
x-axis.

In the southeast quadrant, the new interventions are both 
cheaper and more effective, so it can be said to dominate 
usual care or the comparator. In this case, an ICER is not 
informative and is not usually estimated.

In the northwest quadrant, the opposite is true; the new 
intervention is more costly and less effective than usual 
care or the comparator and is said to be dominated by 
usual care/comparator. Again, an ICER is not informative 
and is not usually estimated.

In the northeast quadrant, the new intervention is more 
costly and more effective, meaning that a judgement has 
to be made about whether the additional benefit is worth 
the additional cost. An ICER can be estimated as the 
incremental cost divided by the incremental benefivt and 
compared to the willingness to pay per QALY threshold, 
which, in the UK context, the NICE has indicated lies 
between £20,000 and £30,000. If the ICER lies below 
this threshold, then the new intervention is likely to be 
considered as cost-effective compared to usual care/
comparator. In the example on Figure 1, intervention A  
costs £100 more than usual care and results in 0.01 addi
tional QALYs, giving an ICER of £10,000 per QALY as this 

is below the threshold value; intervention A is likely to be 
considered as cost-effective.

In the southwest quadrant, the new intervention is cheap
er than usual care/comparator, but it is also less effective. 
Again, an ICER can be estimated and compared to the will
ingness to pay per QALY threshold. However, there are a 
few things to note. Consider intervention C1, which is £300 
cheaper than usual care/comparator but also produces 
less QALYs, −0.01 compared to usual care/comparator. 
The ICER is £30,000; note that a positive ICER does not 
therefore tell you which quadrant of the cost-effectiveness 
plane an ICER lies. Note also that this lies below the  
£20,000 threshold line shown in Figure 1, suggesting that  
the new intervention would likely be considered as cost-
effective. However, note this assumes that decision-
makers have the same threshold for how much they are  
willing to pay to gain a QALY (northeast quadrant) as they 
do for how much they are willing to accept (in terms of  
cost savings) to lose a QALY. It has been noted in the lit
erature that the threshold may be kinked at the origin due 
to loss aversion and other factors (O’Brien et al.),42 although 
it is not clear what size the kink takes. In Figure 1, an 
example is shown where the threshold is £100,000 in the 
southwest quadrant. In this case, intervention C1 would not 
be considered to be cost-effective compared to usual care/
comparator, but intervention C2 would be considered to be 
cost-effective (high cost savings and very low QALY loss).
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FIGURE 2 Missing data patterns for the resource use diary data for MTX group (n = 51). Note: Black cells represent complete data, and white 
cells indicate missing data.
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FIGURE 3 Missing data patterns for the resource use diary data for CyA group (n = 52). Note: Black cells represent complete data, and white 
cells indicate missing data.
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FIGURE 4 Missing data patterns for the CHU-9D for MTX group 
(n = 51). Note: Black cells represent complete data, and white cells 
indicate missing data. UB, baseline utility; U12, utility at 12 weeks; 
U36, utility at 36 weeks; U48, utility at 48 weeks; U60, utility at 60 
weeks.
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FIGURE 5 Missing data patterns for the CHU-9D for CyA group 
(n = 52). Note: Black cells represent complete data, and white cells 
indicate missing data.
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Appendix 2 Results of sensitivity analyses

Cost–utility analysis for partial National 
Health Service + parent time off work 
(productivity) cost perspective (imputed 
analysis)

Sensitivity analysis was not undertaken to explore the im
pact of including parental productivity costs since the total 
cost of parental time off work over the whole 60 weeks 
would have had to be imputed due to the low number of 
responses and reports of positive costs to this question. 
Table 3 shows that there were only complete data for time 
off work for 18 participants, and for these, none in the 
CyA incurred any such cost. However, available case data 
in Appendix 1, Table 8 show that when broken down by 
data point, these costs were incurred by both arms.

Cost–utility analysis for partial National 
Health Service perspective (complete case 
analysis)

A complete case analysis for the partial NHS perspective 
was undertaken, as it was stated in the HEAP. The 
sample size for this analysis was 53% of the total sample 
reflecting the amount of missing QALY data. The adjusted 

analysis estimated incremental costs of −£282.32 (95% CI  
−511.41 to −53.24) and incremental QALYs of −0.0104 
(95% CI −0.0578 to 0.0369), producing an ICER of £27,102  
per QALY and NMB of £73.98 (−£30.19) at £20,000 and  
£30,000 thresholds. This suggests that MTX is likely cost- 
effective at £20,000, but not at £30,000, if the threshold 
is the same in the southwest quadrant as the northeast 
quadrant of the cost-effectiveness plane. The probabi
lity of cost-effectiveness is lower at 55.7% (48.4%) at 
a £20,000 (£30,000) threshold, suggesting that there is 
greater uncertainty about the decision to recommend MTX 
in this analysis. The unadjusted analysis of the complete 
case found cost savings and gains to QALYs, suggesting 
that MTX dominates CyA, but this likely reflects that 
factors associated with QALYs were not adjusted for; see 
Appendix 2, Table 11.

Cost–utility analysis for partial National 
Health Service perspective (threshold analysis)

No threshold analysis was undertaken on drug cost because 
MTX was found to be effective and cost-effective. It is 
clear from the results that the weekly cost of CyA would 
need to be similar or less than that to MTX to appear cost-
effective, given all other cost categories and outcomes are 
not significantly different between treatment groups.

TABLE 11 Sensitivity analyses results

CUA
(Nm, Nc)

Incremental cost 
(95% CI)

Incremental QALYs  
(95% CI)

ICER (cost-effectiveness 
if threshold £30,000 per 
QALY)

NMB £20,000 
(£30,000) 
threshold

Probability that MTX 
is cost-effective at 
£20,000 (£30,000) 
threshold

Partial NHS perspec-
tive complete case, 
adjusteda (26, 29)

−282.32 (−511.41 
to −53.24)

−0.0104 (−0.0578 to 
0.0369)

27,102 (MTX cost- 
effective at £20k but not 
at £30K)

73.98 (−30.19) 55.7% (48.4%)

Partial NHS perspec-
tive, complete case, 
unadjusted (26, 29)

−404.02 (−638.93 
to −169.12)

0.0155 (−0.0353 to 
0.0663)

MTX dominant 714.32 (869.47) 90.9% (86.4%)

Nc, number of participants allocated to CyA; Nm, number of participants allocated to MTX.
a	 In adjusted analyses, costs were adjusted for treatment group, sex, age, site, ethnic group and baseline o-SCORAD, and outcomes were 

adjusted for treatment group, sex, age, site, ethnic group and baseline utility (CUA) or baseline o-SCORAD (CEA).
Note 
The partial NHS perspective captured intervention drug use, concomitant medication, safety monitoring and AEs resource use collected via 
CRFs in the trial; since these data were complete, multiple imputation was used for utility only.
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