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Summary

Aim Schram et al. aimed to compare the efficacy and safety

of methotrexate vs. azathioprine in adults with severe

atopic eczema.

Setting and design This single-blind, parallel-group (ratio

1 : 1), randomized controlled trial was conducted in a

secondary care setting in the Netherlands between July

2009 and December 2010.

Study exposure Patients with severe atopic eczema were

randomly assigned in a 1 : 1 ratio to receive either metho-

trexate (10–22Æ5 mg weekly) or azathioprine (1Æ5–

2Æ5 mg kg)1 daily) for 12 weeks, followed by a 12-week

follow-up period.

Outcomes The outcome measures comprised various eczema

severity measures including: SCORing of Atopic Dermatitis

index (SCORAD); Investigator Global Assessment (IGA);

Patient Global Assessment (PGA); Eczema Area and Severity

Index (EASI); and Patient-Oriented Eczema Measurement

(POEM). Further outcomes included a visual analogue scale

of itch and sleeplessness; Skindex-17; serum levels of

thymus and activation-regulated chemokine; quantity of

topical corticosteroids used; and the number of courses of

rescue medication (oral prednisolone) used.

Primary outcome measure The primary outcome was the mean

change in SCORAD after 12 weeks of treatment.

Results Forty-five patients were screened and 42 of these

were included in the trial. At week 12, patients in the

methotrexate group had a mean ± SD relative reduction in

SCORAD of 42 ± 18% compared with 39 ± 25% in the

azathioprine group (P = 0Æ52). Proportions of patients

achieving at least mild disease and reductions in impact on

quality of life and symptoms were similar in both groups

at weeks 12 and 24. No statistically significant differences

were found in the number and severity of adverse events.

Abnormalities in blood count were more common in the

azathioprine group but no serious adverse events occurred

in either group.

Conclusions Schram et al. conclude that both methotrexate

and azathioprine achieved clinically relevant improvement

and were safe in the short term. They also conclude that

both treatments are appropriate treatment options for

severe atopic eczema in adult populations.

Comment

What is already known about this topic?

Eczema is a common chronic inflammatory skin disorder that

affects both child and adult populations. There is a need for

novel, medium to long term treatment options for patients

with severe eczema.1 Although effective, ciclosporin and pred-

nisolone are best used as short-term treatments, the former

being nephrotoxic and the latter predisposing to osteoporosis,

hypertension and other side-effects.2 As healthcare costs

increase, dermatologists are keen to know which treatments

achieve disease control safely and with minimum cost.1

Methotrexate and azathioprine are both low-cost steroid-

sparing systemic agents that are used to treat eczema, but both

are unlicensed for this indication. There is a paucity of evi-

dence for the use of methotrexate in eczema. No randomized

controlled trial (RCT) of methotrexate in eczema exists and

the only published evidence for its efficacy consists of case

series and open-label studies.3–6 There is more evidence to

support the use of azathioprine to treat eczema, although the

only two published RCTs of azathioprine in eczema were pla-

cebo controlled.7,8 Uncontrolled studies on azathioprine also

exist, showing similar results. An RCT comparing metho-

trexate and azathioprine in eczema has not been previously

performed. Schram et al.1 are to be congratulated for undertak-

ing the first study comparing azathioprine and methotrexate

in eczema.

Strengths of research

This study is the first head-to-head comparison of methotrex-

ate against azathioprine in patients with severe atopic eczema.

This study was not industry sponsored and the investigators

had no relevant conflict of interest, making biased interpreta-

tion of results less likely. The study is well reported, closely

following the CONSORT guidelines for reporting of RCTs.9

Markers of good reporting in this study include: clearly stated

primary and secondary outcome measures; the use of a table

showing the baseline characteristics of participants in each

group and a flow diagram to show the fate of participants

who entered the study; full reporting of side-effects; registra-

tion of the study on the Dutch Trials Register; and a thorough
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consideration of the potential limitations and generalizability

of the study.

In broad terms, the internal validity of an RCT can be

assessed with respect to three main areas: randomization and

its concealment, blinding and intention-to-treat analysis. These

factors are addressed to a good level in this RCT, with the

exception of the lack of blinding of the patients to treatment

allocation (see details under ‘Assessment of validity’).

All participants were deemed to have severe atopic eczema

as per Rajka and Langeland criteria, a validated severity mea-

sure.10 Numerous subjective and objective disease measures,

many of which have been validated, were used to assess sever-

ity of disease and to measure disease improvement.

Assessment of validity

When evaluating RCTs, the first consideration is internal validity:

did the authors take appropriate measures to minimize bias?

In making treatment decisions, the second consideration is

external validity: can the results of the RCT be reasonably applied

to a particular group of patients in a particular clinical

setting?11

Internal validity

Randomization

Adequate randomization protects against selection bias. Selec-

tion bias is an error in creating intervention groups, such that

they differ with respect to prognosis due to a variation in

baseline characteristics resulting from the way in which they

are selected. This will have an impact on internal validity.12

Participants in the study of Schram et al.1 were randomized in

a 1 : 1 ratio using a computer program, which also allowed

concealment of allocation from investigators. Treatment

groups were well balanced at baseline, suggesting a reasonable

randomization process.

Blinding

In this study, trained efficacy assessors were blinded for alloca-

tion. Statistical analysis was performed by the third author,

who was also blinded for allocation. Patients and safety asses-

sors were not blinded to allocation. Blinding participants

would have been very difficult, as there is an obvious differ-

ence in the frequency of administration between azathioprine

and methotrexate, as well as a different side-effect profile

(methotrexate tending to cause more gastrointestinal upset).

Furthermore, folic acid supplementation is only given in con-

junction with methotrexate therapy. Nonblinding of partici-

pants can lead to ascertainment bias. Ascertainment bias is

distortion of the results of a trial as a result of knowledge of

the group assignment by the person assessing outcome,

whether an investigator or the participants themselves.13

The only measure that could be adopted to blind the partic-

ipants to allocation would be to use a double dummy system,

such that participants in the methotrexate arm receive a pla-

cebo tablet daily in addition to the weekly methotrexate tablet,

and vice versa in order to eliminate the differences in admin-

istration. Despite the lack of blinding, the participants were

naı̈ve to treatment with methotrexate or azathioprine. This

should make it less likely for participants to know, based on

any side-effects, which drug they were on. This will have

helped to guard against any bias that may otherwise have

occurred in the participants’ evaluations of treatment efficacy.

Intention to treat

Data in this study were analysed on an intention-to-treat basis.

In an intention-to-treat analysis, all patients are followed until

death or the end of the trial, irrespective of whether they are

still taking the treatment to which they were randomized. The

most recent data available for any participants who drop out are

used in this analysis. Performing an intention-to-treat analysis

helps to guard against attrition bias, which may be caused by

dropouts. For example, if a treatment is so effective that it com-

pletely clears a participant’s skin disease, they may choose to

leave the trial before its completion. Conversely, if the treatment

does not work at all, participants may not wish to continue the

study and may drop out early. Ignoring dropouts could make a

treatment appear more or less effective than it truly is.

Power

Power calculations are conducted to determine the number of

participants that will be required in a trial, adequately to test

an intervention or hypothesis. Power is a measure of a study’s

ability to detect whether an effect actually occurred or

whether it is simply due to an inaccurate observation or result

of experimental error, sometimes referred to as an ‘arte-

fact’.14–17 It is often difficult for researchers to obtain large

samples. When dealing with limited samples, the right

amount of power is critical to ensure an adequate sample size

is achieved to detect differences. The larger the sample size,

the more power is associated with the study.18

A small sample size in each treatment arm, as in the study

of Schram et al., can lead to under powering, which will affect

the internal validity of the study. The authors clearly acknowl-

edge the issues regarding the power of the study. Power anal-

ysis showed that 42 participants were necessary for a study

with 80% power and 5% significance.

The power analysis was based on the SCORAD score. The

minimum clinically important difference of the SCORAD score

is unknown, so the authors decided that a difference of at

least 8 points would represent a clinical meaningful difference.

This assumption was based on other studies19,20 and on per-

sonal experience with the scale. However, one of the refer-

ences used by the authors to support this assumption does not

specifically state that an 8-point difference would be clinically

relevant.19
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The authors do acknowledge that it is possible that a smal-

ler SCORAD score difference could be clinically meaningful. In

this case, the sample size would not have been adequate to

detect a clinically meaningful difference between therapies.

External validity

Patients were recruited from an inpatient and outpatient set-

ting at the Academic Medical Centre of Amsterdam, which is a

referral centre for severe atopic eczema. Patients were also

referred by regional dermatologists. These patients were unre-

sponsive, contraindicated or intolerant to ciclosporin treat-

ment. The mean age of participants was 40 years, with a

mean duration of disease of 36 years, representing a popula-

tion with very severe, chronic disease. Although the findings

cannot readily be applied to the general population, most of

the patients who are treated with these agents are likely to

have a similar degree of disease severity and chronicity, so the

external validity is likely to be good for similar healthcare set-

tings. Obviously no paediatric participants were included and

so no firm conclusions can be drawn about the efficacy of

these agents in children.

The primary efficacy outcome in this study was measured at

12 weeks. In the clinical setting is possible that clinicians

would persevere with the initial treatment for a longer period

of time, given that both treatments can take 3 or more

months to reach maximum efficacy, so it could be argued that

the primary efficacy outcome should have been measured

later. The authors acknowledge that there are no international

guidelines for the use of these treatments, so some arbitrary

decisions had to be made regarding treatment regimens. It is

also acknowledged that undertaking an RCT for longer periods

of time can be difficult, and sometimes it can be necessary to

use earlier time points to improve completeness of follow-up.

Other issues

The wash-out period for systemic treatment in this study was

relatively short (2 weeks), so patients who had previously

been on a systemic agent may have had a lower baseline

SCORAD score, leading to a smaller difference between base-

line and 12-week efficacy outcomes and underestimation of

treatment efficacy.

At baseline, patients were allowed to start or continue to

use topical corticosteroids. Also, six of the 42 participants

received rescue medication in the form of oral corticosteroids.

Both of these may have had some impact on the change in

SCORAD score. Given the small size and potentially low power

of the study, the effect of these concomitant medications may

have been considerable.

One patient switched treatment from azathioprine to metho-

trexate after 12 weeks. Although the switching of a single

patient is unlikely to have affected the overall outcome, the

impact is again likely to be greater due to the small sample size.

Overall assessment (including any potential
application of the research to clinical practice)

This study suggests that methotrexate and azathioprine may be

equally effective in treating severe atopic eczema. This was an

important, well-designed and well-reported study with a rea-

sonable treatment period of 12 weeks followed by an ade-

quate follow-up period of 12 weeks. However, the sample

size was small and there are concerns regarding the power to

detect clinically meaningful differences in efficacy between the

two treatments. This study does not permit conclusions in

paediatric populations, nor does it provide evidence regarding

long-term efficacy or adverse effects. Thus, further research is

required in children and with larger numbers of participants

and longer duration of follow-up. Comparative studies with

other therapies such as ciclosporin and oral corticosteroids

would also be useful.
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Response to a randomized trial of methotrexate
vs. azathioprine for severe atopic eczema: a
critical appraisal

DOI: 10.1111/j.1365-2133.2012.10874.x

Patel and colleagues1 have written a critical appraisal of our

study2 ‘A randomized trial of methotrexate versus azathioprine

for severe atopic eczema’. The authors have made a very thor-

ough appraisal of our study with many educational aspects

and relevant comments concerning the internal and external

validity. Furthermore, we thank the authors for drawing atten-

tion to our study in a dermatology-specific journal. This will

benefit patients with severe atopic eczema.

Hereby we would like to take the opportunity to present

our comments on some of the statements.

Power

In our study, we have performed our power analysis in the

absence of a formally calculated minimal clinically important

difference (MCID) and we decided that an MCID of 8 points

on the SCORAD was appropriate to use. It can be argued that

the MCID could have been smaller. In that case our sample

size would have been inadequate to detect a difference.

However, we have just performed a clinimetric study assessing

the MCIDs of different outcome parameters including the

SCORAD.3 Here we found that the MCID of the SCORAD was

8Æ7 points. It is known that MCIDs may vary by population

and context and thus a single MCID may be insufficient for all

study applications. Nevertheless, it is an indication that our

decision to use an MCID of 8 points was appropriate.

Blinding

We fully agree with the comments made about the blinding.

Additionally, we stress that for this investigator-initiated, non-

sponsored study it would have been very expensive to blind

the patients. In randomized controlled trials, patients, phys-

icians, the randomization, the outcome assessment (efficacy

and safety) and the statistician performing the analyses

could be blinded. In our study we met three of these five

possibilities.

Wash-out

Wash-out was indeed relatively short and might have made

the found treatment effect smaller. We were aware of that fact

when we designed the study. Our consideration was the

well-being of our patients. Atopic eczema has a fluctuating

course and 4 weeks without potent topical corticosteroids

and ⁄or systemic therapy in severely affected patients was con-

sidered unethical.

Rescue medication and other issues

We agree with the statement that allowing patients to start or

continue topical steroids and receive rescue medication could

have had an impact on the change in SCORAD. Nevertheless,

the total amount of topical steroids was low and equal in both

groups and rescue medication was only allowed in the first 8

weeks.

Patients were allowed to stop or switch between study

medications at week 12. This might have had an effect on our

results at week 24. Our primary outcome measure was the

SCORAD at week 12 and thus an effect on primary outcome is

not expected.

Conclusion

Given the recently reported MCID in SCORAD3 the raised con-

cern of limited statistical power of our study can be ruled out.

We agree with the authors (as we stated in the discussion sec-

tion of our initial article) that future studies should focus on

children, long-term efficacy and safety and comparative studies.
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