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Background

Evidence is lacking for safe and effective treatments for juvenile 
localised scleroderma (JLS). Methotrexate (MTX) is commonly used 
first line and mycophenolate mofetil (MMF) second line, despite a 
limited evidence base. A head to head trial of these two medications 
would provide data on relative efficacy and tolerability. However, a 
frequentist approach is difficult to deliver in JLS, because of the 
numbers needed to sufficiently power a trial. A Bayesian approach 
could be considered.

Methods

An international consensus meeting was convened including an 
elicitation exercise where opinion was sought on the relative efficacy 
and tolerability of MTX compared to MMF to produce prior 
distributions for a future Bayesian trial. Secondary aims were to 
achieve consensus agreement on critical aspects of a future trial.

Results

An international group of 12 clinical experts participated. Opinion 
suggested superior efficacy and tolerability of MMF compared to MTX; 
where most likely value of efficacy of MMF was 0.70 (95% confidence 
interval (CI) 0.34-0.90) and of MTX was 0.68 (95% CI 0.41-0.8). The most 
likely value of tolerability of MMF was 0.77 (95% CI 0.3-0.94) and of 
MTX was 0.62 (95% CI 0.32-0.84). The wider CI for MMF highlights that 
experts were less sure about relative efficacy and tolerability of MMF 
compared to MTX. Despite using a Bayesian approach, power 
calculations still produced a total sample size of 240 participants, 
reflecting the uncertainty amongst experts about the performance of 
MMF.

Conclusions

Key factors have been defined regarding the design of a future 
Bayesian approach clinical trial including elicitation of prior opinion of 
the efficacy and tolerability of MTX and MMF in JLS. Combining further 
efficacy data on MTX and MMF with prior opinion could potentially 
reduce the pre-trial uncertainty so that, when combined with smaller 
trial sample sizes a compelling evidence base is available.

Keywords 
juvenile localised scleroderma, methotrexate, mycophenolate mofetil, 
Bayesian approach, prior elicitation

1 2

version 1
09 Sep 2021 view view

Marija Jelusic , University of Zagreb, 

Zagreb, Croatia 

Mario Sestan, University of Zagreb School of 

Medicine, Zagreb, Zagreb, Croatia

1. 

Sandy Hong , University of Iowa Stead 

Family Children's Hospital, Iowa City, USA

2. 

Any reports and responses or comments on the 

article can be found at the end of the article.

AMRC Open Research

 
Page 2 of 17

AMRC Open Research 2021, 3:20 Last updated: 12 MAR 2024

https://healthopenresearch.org/articles/3-20/v1
https://healthopenresearch.org/articles/3-20/v1#referee-response-26789
https://healthopenresearch.org/articles/3-20/v1#referee-response-26901
https://orcid.org/0000-0002-1728-4260
https://orcid.org/0000-0001-9979-0142


Corresponding author: Clare E Pain (clare.pain@alderhey.nhs.uk)
Author roles: Desai Y: Data Curation, Formal Analysis, Investigation, Methodology, Project Administration, Resources, Software, 
Visualization, Writing – Original Draft Preparation, Writing – Review & Editing; Jaki T: Conceptualization, Data Curation, Formal Analysis, 
Funding Acquisition, Investigation, Methodology, Project Administration, Resources, Supervision, Visualization, Writing – Original Draft 
Preparation; Beresford MW: Conceptualization, Funding Acquisition, Writing – Original Draft Preparation; Burnett T: Data Curation, 
Formal Analysis, Software, Writing – Review & Editing; Eleftheriou D: Conceptualization, Funding Acquisition, Methodology, Writing – 
Review & Editing; Jacobe H: Data Curation, Writing – Review & Editing; Leone V: Investigation, Writing – Review & Editing; Li S: Data 
Curation, Investigation, Methodology, Writing – Review & Editing; Mozgunov P: Data Curation, Formal Analysis, Software, Writing – 
Review & Editing; Ramanan AV: Conceptualization, Funding Acquisition, Writing – Review & Editing; Torok KS: Data Curation, 
Investigation, Methodology, Writing – Review & Editing; Anderson ME: Investigation, Writing – Review & Editing; Anton J: Investigation, 
Writing – Review & Editing; Avcin T: Investigation, Writing – Review & Editing; Felton J: Investigation, Writing – Review & Editing; 
Foeldvari I: Investigation, Writing – Review & Editing; Laguda B: Investigation, Writing – Review & Editing; McErlane F: Investigation, 
Writing – Review & Editing; Shaw L: Investigation, Writing – Review & Editing; Zulian F: Investigation, Writing – Review & Editing; Pain CE
: Conceptualization, Data Curation, Funding Acquisition, Methodology, Project Administration, Resources, Supervision, Visualization, 
Writing – Original Draft Preparation, Writing – Review & Editing
Competing interests: DE Research grants and consultancy fees from SOBI, Lilly, Pfizer; JA grants and consultancy fees from Novartis, 
Roche, Gebro Rest of authors no disclosures
Grant information: The author(s) declared that no grants were involved in supporting this work.
Copyright: © 2021 Desai Y et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
How to cite this article: Desai Y, Jaki T, Beresford MW et al. Prior elicitation of the efficacy and tolerability of Methotrexate and 
Mycophenolate Mofetil in Juvenile Localised Scleroderma [version 1; peer review: 2 approved] AMRC Open Research 2021, 3:20 
https://doi.org/10.12688/amrcopenres.13008.1
First published: 09 Sep 2021, 3:20 https://doi.org/10.12688/amrcopenres.13008.1 

AMRC Open Research

 
Page 3 of 17

AMRC Open Research 2021, 3:20 Last updated: 12 MAR 2024

mailto:clare.pain@alderhey.nhs.uk
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.12688/amrcopenres.13008.1
https://doi.org/10.12688/amrcopenres.13008.1


List of abbreviations
CARRA, Childhood Arthritis & Rheumatology Research Alliance;

CI, confidence intervals;

CS, corticosteroids;

DMARD, Disease Modifying Anti-Rheumatic Drug;

IQR, interquartile range;

JLS, juvenile localised scleroderma;

LoSCAT, localized scleroderma cutaneous assessment tool;

LoSQI, Localised Scleroderma Quality of Life Instrument;

LS, localised scleroderma;

MAC, Morphea in Adults and Children cohort;

mLoSSI; modified localised scleroderma skin severity index;

MMF, mycophenolate mofetil;

MTX, methotrexate;

NRCOS, National Registry of Childhood Onset Scleroderma;

p
MTX

, probability of successful treatment with methotrexate;

p
MMF

, probability of successful treatment with mycophenolate 
mofetil;

RCT, randomised controlled trial;

RPCT, randomised placebo controlled trial;

RIO, rational impartial observer;

t
MTX, 

probability of tolerating methotrexate;

t
MMF, 

probability of tolerating mycophenolate mofetil;

UK, United Kingdom

Background
Juvenile localised scleroderma (JLS) is characterised by 
chronic inflammation of the skin and adjacent tissue leading to  
fibrosis1. It is associated with significant complications that 
impact quality of life2. The incidence rate of JLS in the UK 
is 3.4 per one million children per year and has a prevalence  
from 3.2 to 3.6 per 10 000 children3,4.

Treatment of JLS remains challenging. To date there has only 
been one randomised trial in JLS which was a randomised  
placebo-controlled trial (RPCT) of MTX5. At one year, a dis-
ease relapse rate of 32.6% was shown in the MTX group  
compared to 70.8% of the placebo group (p<0.005). This high-
lighted that MTX therapy is superior to placebo but may not 
be effective in controlling disease in one third of patients. In 
addition, significant side effects are associated with MTX5–7 
including gastro-intestinal symptoms, such as nausea, vomit-
ing (20% in the MTX arm of the RPCT) and anticipatory vom-
iting (20% in a North American prospective JLS cohort)8.  

A UK wide study showed that children discontinuing MTX for  
JLS, reported medication side-effects as the primary reason9.

An emerging alternative to MTX is MMF10,11. Clinical prac-
tice internationally confirms the common use of MMF in those 
that have failed MTX, despite a limited evidence base12,13.  
MMF reduces B and T lymphocyte proliferation14, attenu-
ates fibrosis in vitro15, and in vivo by mitigating the inflamma-
tory gene expression and skin score in scleroderma16. Therefore,  
it may have an effect on both the inflammatory and fibrotic 
aspects of this disease. A growing body of data from high-quality  
clinical trials in adults suggests that MMF is a well-tolerated 
alternative for the induction of remission of different autoim-
mune diseases17–20. The use of MMF in JLS may significantly  
reduce the burden of disease and drug toxicity.

Several evidence-based guidelines on the management of JLS 
have been published21–27. All include MTX as first line treatment  
together with corticosteroids (CS) and most suggest second 
line treatment with MMF. Multiple regimes for CS have been 
described, including both oral and intravenous5,8,13,28–31. Consen-
sus treatment plans formulated by the Childhood Arthritis and  
Rheumatology Research Alliance (CARRA) define three CS 
arms and the use of MTX first line with MMF as second line  
or add on therapy26.

Given the confirmed efficacy of MTX but with poor associ-
ated tolerability, and limited evidence base for MMF, a head to  
head study of MTX against MMF is warranted to allow direct 
comparison of the efficacy and tolerability of the two treat-
ments. This would provide data to inform the usefulness (or  
otherwise) of MMF but also may demonstrate that MMF is 
potentially preferable as first line treatment. Unfortunately,  
a frequentist trial that compares these two agents would 
require large numbers of patients which is not feasible, even 
with international collaboration, in a rare disease like JLS. A  
frequentist trial design would require a total sample size of 
320 patients, assuming a non-inferiority margin of 15%, 
and (for example) a one-sided type-I error of 5% and 90% 
power, if both treatments have a 70% response rate. With the  
number of new cases in the UK per year being estimated at 
43, it would take at least 15 years to complete the study, pre-
suming a 50% consent rate in all centres3. An alternative  
to the conventional frequentist statistical methodology is the 
Bayesian framework for the design and analysis of a clinical  
trial32. Bayesian methodology utilises data from a randomised 
controlled trial (RCT) alongside prior opinion from an  
expert group of the efficacy and tolerability of each drug. This 
prior opinion can be informed from multiple sources includ-
ing clinical experience of the experts in using the two medi-
cines, and evidence from published and unpublished datasets. 
As MMF is commonly used second line, a clinical trial using 
a Bayesian approach is appealing because experts will have 
clinical experience of using both drugs and observational data  
sources exist to inform prior opinion.

By utilising the prior information in conjunction with the trial 
data, the required sample size can be reduced provided that  
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and professional organisations. Direct invitations were sent to  
9 individuals who had published sentinel research on JLS. All 
participants of the prior elicitation meeting were clinicians,  
chosen on the basis of pre-defined definitions of a clinical 
expert, ensuring representation from UK and non-UK sites 
within the constraints of the funding of the study. Definition  
of clinical expert, identification of eligible clinicians, response 
to the survey and methodology for selection of experts can  
be found in extended data in the Data Availability section.

Establishing consensus on key elements of a future RCT 
and prior opinion of efficacy & tolerability of MTX and 
MMF
Figure 1 outlines the agenda of the prior elicitation day. Par-
ticipants were sent preparatory material before the meeting  
summarising key elements of a future proposed trial in JLS 
and current available evidence for efficacy and tolerability of 
the two medicines. Before any elicitations could take place,  
a recap of current evidence of efficacy and tolerability of 
MTX and MMF was presented together with evidence of CS 
regimes. Consensus agreement was sought on certain key  
elements of a clinical trial including primary outcome definition 
and CS regimes.

The consensus meeting was conducted under the premise 
that the future trial will be a multi-centre randomised control-
led open label study of MMF and CS compared to MTX and  
CS in children and young adults with active JLS using a  
Bayesian design. It was stipulated that randomisation would 
be 1:1 between MTX 15mg/m2 by oral or subcutaneous route 
once weekly (max 25mg weekly) together with a CS induc-
tion regime (to be confirmed) and MMF 600mg/m2 orally 
twice daily (maximum 2g daily) and CS induction regime  

the prior information agrees with the trial data whilst still 
achieving desirable operating characteristics. If, however, the  
prior information is in conflict with information from the  
subsequent trial, conclusions may be less precise. Therefore, 
this methodology cannot, and should not, be used ad hoc  
to lower required sample size.

In this work we describe the underlying trials methodology 
and report the results of an international consensus meeting 
to establish the pre-trial evidence base of the two treatments.  
Here, we utilised expert opinion to elicit prior opinion, an 
approach that has been previously used in paediatric rheuma-
tology clinical trials such as the MYPAN trial33,34. On the basis 
of these results we developed the design of a potential future  
trial comparing MMF to MTX.

Methods
Synthesis of data from published and unpublished 
sources to define primary outcome and inform prior 
elicitation
A study group of experts (CP, DE, SL, HJ, KT, VL, YD, TJ) 
met frequently via teleconference to discuss relevant data from 
pre-existing databases to define what constitutes successful  
treatment and tolerance. A scoping exercise for available tools 
for measuring tolerability was performed. A literature review 
of efficacy and tolerability of MTX and MMF was under-
taken by systematic review researchers at Keele University,  
UK (Jo Jordan, Nadia Corp).

Establishing a group of experts to determine consensus 
prior opinion
An electronic survey was sent to potentially eligible clini-
cian’s through a number of national/international societies 

Figure 1. Outline of events for the prior elicitation meeting.

Page 5 of 17

AMRC Open Research 2021, 3:20 Last updated: 12 MAR 2024



(to be confirmed). Predefined inclusion criteria were set before 
the elicitation exercise (extended data in the Data Availability  
section).

An introduction to Bayesian methodology followed by an 
elicitation exercise to formulate prior distributions occurred.  
Specifically, we were interested in: p

MTX 
(probability of suc-

cessful treatment with MTX), p
MMF 

(probability of success-
ful treatment with MMF), t

MTX 
(probability of tolerating MTX)  

and t
MMF 

(probability of tolerating MMF).

Experts underwent training in understanding statistical termi-
nology and methods, including probability density functions  
and Bayesian methodology.

The questions used to elicit and characterise expert’s opin-
ion were based on those used in the MYPAN trial32,33. These 
were adjusted to suit this scenario, following the definitions of  
successful treatment and tolerance defined above (ques-
tionnaire provided in extended data in the Data Availability  
section).

Each expert was asked to provide initial responses. In a one-
to-one meeting with a statistician the R Shiny application was 
used to produce graphical results of the prior distributions  
using these initial responses to see if the characterisation was 
according to their expectation35,36. Alterations were made as 
required until the resulting distributions adequately reflected  
the individual’s opinion.

Once all the individual prior distributions were obtained, they 
were presented to all experts collectively. Behavioural aggre-
gation method was used to arrive at consensus through a  
discussion-based method. Any distributions that significantly 
differed to the rest were highlighted to further probe the group  
to come to a decision.

A rational impartial observer (RIO) was used from the Sheffield 
Elicitation Framework, to eliminate the idea of the consensus  
distribution becoming one expert’s opinion37.

Statistical approach for establishing Bayesian prior 
distributions
The R Shiny package was used to create the application,  
modifying the application used in the MYPAN study32,33,35,36. 

Prior distributions were elicited on the efficacy and toler-
ability of MTX, which was viewed as the control treatment. 
The endpoints for efficacy/tolerability were modelled as binary  
(i.e. success for treatment – Yes/No and tolerated treatment  
– Yes/No) and the log odds ratio was used to compare the two 
treatments for efficacy, θ

efficacy
, and tolerability, θ

tol
. We define  

θ
efficacy 

and θ
tol

 as

MMF MTXMMF MTX
tolefficacy

MTX MMF MTX MMF

t (1 t )p (1 p )
log ( ) log ( )

p (1 p ) t (1 t )

−−
θ = θ =

− −

such that positive values indicate MMF is superior to MTX 
and negative values correspond to better outcomes on MTX  
over MMF.

The parameters p
MTX

, t
MTX

, θ
efficacy

, θ
tol

 were elicited directly 
whilst the prior distributions of p

MMF
 and t

MMF,
 were calculated  

analytically through a numerical integration algorithm. This 
allowed the pair of parameters (p

MTX,
 θ

efficacy
) to be treated as  

independent of each other32,33.

p
MTX

 and t
MTX

 were modelled as beta distributions while  
Gaussian prior distributions were used to model θ

efficacy 
and θ

tol
.

Ethical approval
Ethical approval was not required as participants volunteered  
to take part as experts and no patients were involved.

Results
Establishment of primary outcome measure and 
consensus agreement on key elements of trial design
The Localised Scleroderma Cutaneous Assessment Tool  
(LoSCAT) is a validated measure in JLS which combines activ-
ity (mLoSSI) and damage (LoSDI) components38,39. It is an 
easy to use skin score which can be completed by clinicians  
in the clinic room without specialist equipment. Reliabil-
ity has been tested in several cohorts including adults and as 
an outcome measure in clinical trials8,40–44. The mLoSSI activ-
ity component was chosen as the measure of efficacy for the  
consensus meeting. However, a study comparing efficacy 
alone may not address patient need. Patients and families in the  
UK expressed the need for more tolerable treatments, spe-
cifically related to intolerance from MTX (unpublished data 
from Scleroderma & Raynaud’s UK family day). We therefore 
agreed a composite primary outcome measure of efficacy and 
tolerability could be advantageous, hypothesising that whilst  
efficacy may be similar, tolerability may be better with MMF.

Choice of this composite primary outcome was made after 
review of pre-existing databases. These databases included: 
the National Registry of Childhood Onset Scleroderma 
(NRCOS)8,41,45,46, the Morphea in Adults and Children (MAC)  
cohort47–49, and JLS pilot Consensus Treatment Plan studies50, 
which combined has longitudinal standardly collected pro-
spective outcome data on over 900 localised scleroderma (LS) 
subjects (497 JLS, rest adults with LS)51. Average baseline  
mLoSSI (in all subtypes and specifically in head involvement), 
expected change in mLoSSI with treatment, minimal mLoSSI 
for entry into an RCT, time frame for primary outcome meas-
ure change and side-effects of MTX and MMF within these  
cohorts were reviewed.

Efficacy was agreed to be measured by the mLoSSI score, 
where inactive disease was defined as mLoSSI score of 0  
and active disease as mLoSSI of 1 or greater. No ideal tool 
could be identified to measure tolerability of MTX and  
MMF. Therefore, a pragmatic definition of intolerance was  
agreed as the ‘need to permanently stop or reduce dose 
of a drug because of adverse events (patient reported or  
laboratory abnormalities) or the need to add in additional  
medications to counteract side-effects (e.g. anti-emetic)’. In 
both cases of efficacy and tolerability, a binary measure occurs  
with a positive result represented by a 1 and a negative result  
by 0.
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In June 2019, twelve international clinicians with expertise 
in JLS including 3 dermatologists attended the face-to-face  
consensus meeting (extended data Appendix S1). Several key 
statements required consensus agreement prior to the elicitation  
process. These are summarised in Table 1.

Three CS regimens (A, B, C) were outlined based on a lit-
erature review of current evidence. A further regimen (D) was 
agreed on at the meeting which represented a regimen currently  
used in practice by several of the experts. After an initial  

discussion of the merits and demerits of the different regimens, 
consensus was sought through a process of elimination and vot-
ing about the different options. The four regimens that were  
discussed are given in Table 2 as well as the number of votes 
to help arrive at consensus. All experts agreed that regimen B  
was the most acceptable within a clinical trial setting.

Individual prior distributions
Figure 2 summarises four plots showing the individual prior 
distributions about the efficacy and tolerability of MTX and  

Table 2. Corticosteroid regimens considered during consensus process.

A B C D

Route IV and Oral Oral Oral Oral

Regime 30mg/kg/day IV 
methylprednisolone for 3 days 
followed by: 
Oral prednisolone 1.5mg/kg/
day for 2 weeks (maximum 
45mg) then 1mg/kg for 2 weeks 
(maximum 30mg) then 0.5mg/kg 
for 2 weeks (maximum 15mg) 
then 0.25mg/kg/day for 2 weeks 
(maximum 7.5mg) then stop

Oral prednisolone 
1.5mg/kg/day for 2 weeks 
(maximum 45mg) then 
1mg/kg for 2 weeks 
(maximum 30mg) then 
0.5mg/kg for 2 weeks 
(maximum 15mg) then 
0.25mg/kg/day for 2 
weeks (maximum 7.5mg) 
then stop

Oral prednisolone 2mg/kg/
day for 2 weeks (maximum 
80mg) then 1.5mg/kg/day 
for 2 weeks (maximum 
45mg) then 1mg/kg for 2 
weeks (maximum 30mg) 
then 0.5mg/kg for 2 weeks 
(maximum 15mg) then 
0.25mg/kg/day for 2 weeks 
(maximum 7.5mg) then stop

Oral prednisolone 
1mg/kg 2 months 
then reduce to 
0.75mg/kg for 
one week then 
to 0.5mg/kg for 
one week then to 
0.25mg/kg for one 
week then stop

Total duration of 
CS use

3 days IV then 8 weeks oral 8 weeks 10 weeks 11 weeks

Number of experts 
that would accept 
this regimen in a 
clinical trial setting 
(n=12) 

9 12 10 7 

First choice of CS 
regimen chosen by 
experts (n=12)

2 9 1 0

Abbreviations: CS, corticosteroid; IV, intravenous; kg, kilogram; mg, milligram

Table 1. Key statements and consensus agreements.

Statement Consensus 
Agreement

Primary endpoint* would be measured at 12 months 12/12

Inactive disease is defined as mLoSSI score of 0 12/12

Because of the paucity of evidence in JLS, the route of administration of MTX (oral versus subcutaneous) would not 
influence the experts prior opinion on efficacy and tolerability of MTX 

12/12

Inclusion criteria for the proposed clinical trial should include all subtypes of JLS where a DMARD is deemed necessary 
by the clinician, specifically isolated linear head lesions can also be included

12/12

Exclusion criteria would include participants where the main indication for starting a DMARD was due to extra-cutaneous 
manifestations such as uveitis or arthritis as the primary efficacy outcome (mLoSSI) only measures skin involvement

12/12

*Primary endpoint binary composite measure of efficacy (as measured by a mLoSSI score of 0) and tolerability (as measured by the absence of the need 
to permanently stop or reduce dose of a drug because of adverse events (patient reported or laboratory abnormalities) or the need to add in additional 
medications to counteract side-effects (e.g. anti-emetic).

Abbreviations: DMARD, Disease Modifying Anti-Rheumatic Drug; JLS, juvenile localised scleroderma; mLoSSI; modified localised scleroderma skin severity 
index; MMF, mycophenolate mofetil; MTX, methotrexate
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MMF. All opinions on MMF were derived from the log 
odds ratio to ensure statistical independence except for two  
results. In both of these cases, the clinician’s opinion on the tol-
erability of MMF could not be modelled adequately through 
questions 3 and 4. This was due to the numerical integration  
not finding a stable solution due to the experts being either 
themselves or altogether more uncertain in their opinion on 
the tolerability of MMF. In these cases, the redundant ques-
tions provided the information required. This is shown on  
Figure 2 with stars where applicable.

From Figure 2, the following conclusions were made: experts 
were more certain about their opinions on MTX rather than  
MMF, with multiple experts sharing the same prior distribu-
tions; experts seem to believe that MMF is superior in terms of 
tolerability, however they are uncertain by how much it may  
outperform MTX.

Consensus prior distributions
Figure 3 provides the consensus prior distributions, whilst  
Table 3 presents a summary. Based on the consensus answers 
of the experts, the most likely value of the efficacy of MTX 
was 68% and most likely value of efficacy of MMF was 70%. 

The most likely value of tolerability of MTX was 62% and  
tolerability of MMF 77%.

We used simulations to explore the properties of different sce-
narios in order to assess their viability in a future trial. In the  
1000-fold simulations, we fixed p

MTX 
= 0.7 and assumed equal 

randomisation to the two treatments whilst various values 
for p

MMF
 ranging between 0.55–0.75 in 0.05 increments were  

explored. The power for different sample sizes ranging from 
40 to 250 using a one-sided type I error of 5% are provided  
in Figure 4.

Figure 4 shows that power increases for larger values of p
MMF

 
as expected. Under the assumption that the efficacy of MMF 
is similar to MTX (both at 70% response rate), a sample size  
of 240 will yield adequate power for this study.

Discussion
The overall objective of this study was to undertake a prior 
elicitation process with international experts to determine the  
efficacy and tolerability of MTX and MMF in JLS. It is evi-
dent from the resulting consensus distributions that consider-
able uncertainty remains concerning the potential merits and 

Figure 2. Prior distributions for each expert for MTX (left) and MMF (right) for efficacy (top) and tolerability (bottom).
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demerits of MTX and MMF. This Bayesian approach did reduce  
the sample size from 320 (predictions within a frequentist 
trial) to 240. However, for such a rare disease, this sample 
size may still not be feasible. We attempted to use a composite  
primary outcome encompassing both efficacy and toler-
ability, which was informed by patients and families. Unfor-
tunately, the arising calculated sample size using efficacy 
alone as a primary outcome of 240 was high, and would be  
higher still if a composite score of both efficacy and tolerabil-
ity was used. A composite primary measure does not therefore 
appear feasible. Involving patients and their families in the  
design of a future clinical trial with efficacy as the primary  

outcome, and adequately capturing tolerability as a key second-
ary outcome, offers the best opportunity for robustly evaluat-
ing further the benefits (or otherwise) of these two medications  
in the management of JLS. 

The uncertainty by experts around response of a medica-
tion is not unusual within prior elicitation exercises and was 
seen in the MYPAN study also33. However, other data sources  
which provide evidence to reduce this uncertainty can then 
be combined with prior opinion to reduce uncertainty and 
allow modelling of a lower sample size. This approach was  
used in the MYPAN study. 

Table 3. Summary of consensus prior distributions.

Quantity of interest Most likely value 50% CI 95% CI

pMTX 0.680 (0.560, 0.748) (0.416, 0.854)

pMMF 0.705 (0.527, 0.777) (0.339, 0.899)

tMTX 0.620 (0.480, 0.711) (0.316, 0.842)

tMMF 0.766 (0.522, 0.813) (0.300, 0.936)
CI, confidence intervals; pMTX efficacy of methotrexate; pMMF efficacy of mycophenolate 
mofetil; tMTX, tolerability of methotrexate; tMMF tolerability of mycophenolate mofetil

Figure 3. Consensus prior distribution for tolerability and efficacy on MTX and MMF.
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Since the prior elicitation exercise, two further retrospective 
studies provide further evidence for the efficacy, safety and  
tolerability of MMF in LS. A case series of MMF in 22 
patients with JLS compared to 47 on MTX showed no sig-
nificant difference in relapse-free survival between the groups 
although MMF appeared to induce more persistent remission,  
and MMF was well tolerated40. In a study of 77 participants 
(all 16 years or older), MMF was well tolerated with 35% 
achieving disease remission52. Both studies concluded that  
further controlled studies are needed. Statistical analyses of 
data from these studies may allow reduction of the sample size  
and a subsequent more feasible trial.

The international experts demonstrated through their prior dis-
tributions that they are more certain about the efficacy and  
tolerability of MTX compared to MMF, most likely relating to 
their familiarity with MTX as it has been considered ‘standard  
of care’ for JLS for some time. There was general consensus 
that whilst efficacy of MTX and MMF may be similar, MMF 
is superior in terms of tolerability. If these results could be  
further supported through clinical trial data, this could  

provide the first steps to changes in current treatment protocols  
for JLS.

There was unanimous support for the mLoSSI as the meas-
ure of efficacy in a clinical trial. However, within expert group 
discussions, there was some concern that a mLoSSI score of  
0 (definition of efficacy) may be difficult to achieve. There 
was also consideration given to whether head and face 
involvement alone should be excluded because of perceived  
concerns regarding a lower mLoSSI score in this group of chil-
dren at baseline. However, data presented from the National 
Registry of Childhood Onset Scleroderma (NRCOS) and  
Morphea in Adults and Children (MAC) cohort studies51 
showed that the median mLoSSI was 3 in children (interquar-
tile range (IQR) 0–7) compared to 6 (IQR 0–17) in adults in  
the combined cohort (n=944; 496 JLS and 443 adult onset 
LS). The median mLoSSI at baseline in children with non-
head lesions was 7 (IQR 5–12) in NRCOS (n=41) and 6.5  
(4–12) in MAC (n=48), compared to head only lesions where 
median mLoSSI was 3 (2–4.5) in NRCOS (n=11) and 4 (3–5) 
in MAC (n=14). Although those with head only LS had a lower  

Figure 4. Results of simulations showing potential sample sizes. Legend: pMMF efficacy of mycophenolate mofetil where  
e.g. pMMF = 55 corresponds to efficacy of 55% (response rate), pMMF = 75 corresponds to efficacy of 75%. The black dotted line shows  
that a sample size of 240 would yield power of approximately 80%.
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starting baseline, both head and non-head achieved a mLoSSI 
score of 0 during follow-up by 6 months across both cohorts. 
Consensus was achieved to include isolated linear head  
subtype and to use mLoSSI score of 0 as efficacy end-point at  
12 months.

Exclusion criteria were not exhaustively defined but in group 
discussions it was agreed that this would include participants 
where the main indication for starting a DMARD was due to  
extra-cutaneous manifestations such as uveitis or arthritis as 
the primary efficacy outcome (mLoSSI) only measures skin  
involvement.

Considerations on CS regimes for a clinical trial setting  
included the difficulties with a mixed oral and intravenous  
regime within a clinical trial setting (oral route easier to 
administer in a multi-centre study) and the importance of  
limiting the duration of CS to ensure the efficacy of MTX  
and/or MMF is not masked by the responsive of JLS to 
CS. This led to consensus regarding regime B as preferred 
option which includes oral administration only for the shorter  
duration of 8 weeks.

Review of the literature preceding the consensus meeting 
showed a lack of a robust patient-reported outcome for meas-
uring tolerability. The MTX intolerance severity score was  
reviewed but as this tool has been developed specifically for 
intolerance related to MTX, it was felt it would not identify 
some of the more common side-effects of MMF and would 
add bias to a composite primary endpoint6. The Localised  
Scleroderma Quality of Life Instrument (LoSQI) has been 
designed in partnership with patients and does include a medi-
cation subscale53. However, items in the scale were felt to  
under-represent MMF related side-effects and be weighted 
towards impact from CS and MTX. This highlights the lack 
of a generic drug tolerability tool for use in clinical trial set-
tings, when tolerability is being considered as an important  
end-point.

Conclusions
We have demonstrated international consensus for a clinical 
trial of MTX versus MMF in JLS with agreement on primary 
outcome measure, CS regimes and important inclusion and  
exclusion criteria. The prior elicitation process showed there 
was on-going uncertainty over the combined outcome of  

efficacy and tolerability of MMF versus MTX, highlighting the  
need for additional clinical data to facilitate future clinical  
trials.
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Summary:  This article was a report of pre-trial expert consensus and modeling with a Bayesian 
approach to decrease the "N" or power (number of subjects) needed to perform a clinical trial to 
statistically evaluate the efficacy of MMF versus MTX for the treatment of juvenile Localised 
Scleroderma. 
 
It basically showed that even with a large group consensus that MMF works- the N for a trial is still 
large if using only efficacy as an endpoint. The authors suggest tolerability must be included as an 
endpoint. 
 
The article was very well written. It can be improved slightly in the conclusion section. 
 
My questions to help inform the conclusion or if the conclusion can allude to:

Where are they going to get more clinical data to facilitate a future clinical trial?  Will they 
use an existing registry? What about the development of a pilot Consensus Treatment Trials 
across their multiple international institutions with physician and patient entered data 
about efficacy and tolerability?
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The manuscript of Desai et al. represents the results of an international consensus meeting on the 
relative efficacy and tolerability of MTX compared to MMF in the treatment of juvenile localised 
scleroderma to develop the design of a potential future trial comparing MMF to MTX. 
 
The subject of manuscript is relevant since the treatment of juvenile localised scleroderma is 
challenging and there is a lack of randomised trials.  
 
The abstract of the manuscript is clear and comprehensible, it contains general aims of the 
research and these are to undertake a prior elicitation process with international experts to 
determine the efficacy and tolerability of MTX and MMF in the treatment of juvenile localised 
scleroderma and to achieve consensus agreement on critical aspects of a future trial. The methods 
used in the research are also briefly presented, and at the end of the abstract the expected 
contribution of the research is described. All the data presented in the abstract are described in 
detail in other parts oof the manuscript. The abstract is written in such a way that it is clear to the 
general medical public what the manuscript is about. 
 
The introduction is coherently written and the literature references are relevant for the proposed 
subject of research. In the introduction the authors presented all relevant research and data 
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needed to follow-up and understand other parts of the manuscript. The authors successfully 
summarized all pertinent knowledge to date related to the therapy of juvenile localised 
scleroderma with MTX and MMF. 
 
The general aims of the manuscript are clear and concise. The research is designed so that the 
general goals are achievable and accessible. The goals were achieved due to well-planned 
international consensus meeting. 
 
The section "Methods" understandably describes what has been done. The methods used in the 
manuscript are presented plainly. The authors used proven approach previously well described in 
the literature and used in paediatric rheumatology clinical trials such as the MYPAN trial.  
 
The data were interpreted using appropriate statistical methods, which is briefly explained. 
Applying the above methods listed aims were achieved. The results are distinctly presented 
accompanied with three figures and three tables. Based on the presented results, it can be 
concluded that manuscript provides scientific contribution to problems stemming from the 
authors' work. These results may represent the starting point for future Bayesian approach clinical 
trial.  
 
The discussion is concise and all important results are analysed in detail. 
 
We have a few questions for authors where the answers to them do not necessarily have to be 
included in the manuscript itself.  
 
The introductory part of the manuscript provides data on incidence of juvenile localised 
scleroderma in the UK and a prevalence in the USA, followed by an illustrative example how with 
the number of new cases in the UK it would take at least 15 years to complete the study to allow 
direct comparison of the efficacy and tolerability of the two treatments. Since prevalence and 
incidence data differ in different parts of the world, can the authors provide data for some other 
parts of the world that would be of interest to readers? 
 
In the manuscript the authors presented their dilemma whether to exclude a group of children 
with head only localised scleroderma. Since there are several subtypes of the disease and it can 
affect different tissue depths, do the authors believe that the effectiveness of drugs may be 
different depending on the subtype, or depending on the extent of the disease and the depth of 
tissue involvement? 
 
Furthermore, do the authors consider that the duration of the disease before starting therapy 
may affect the effectiveness of drugs or the difference in effectiveness in the context of the fact 
that MMF may have an effect on both the inflammatory and fibrotic aspects of this disease? Would 
drug efficacy considerations change for patients with longer disease duration or with advanced 
disease? 
 
The authors stated that they took into account representation from UK and non-UK sites when 
forming the expert group, and in the Extended data that at least two representatives were 
dermatologists. From the Figure 2 it was concluded that the experts were more certain about their 
opinions on MTX rather than MMF. Were there significant differences of opinion as to whether the 
experts came from the UK or outside the UK or whether they were dermatologists or 

AMRC Open Research

 
Page 16 of 17

AMRC Open Research 2021, 3:20 Last updated: 12 MAR 2024



rheumatologists? 
 
Since one of the ultimate goals of future research is to suggest which drug should be the first 
choice of therapy, MTX or MMF, do the authors consider whether the variable of prices and 
availability of both drugs to the patients in different countries should be considered - whether the 
MMF justifies better or the same effect and fewer side effects compared to MTX to be 
recommended as first line therapy? 
 
Finally, we would like to thank the authors for their interesting manuscript and the opportunity to 
present our comments and wish them much success in future research on juvenile scleroderma, 
where therapeutic options are still quite limited and treatment alone is a major challenge in 
clinical practice.
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