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Background and rationale

Abstract

Background: Demonstration of adequate reliability and validity is sufficient for con-
cluding that an instrument is applicable for descriptive and predictive purposes, but
before we can confidently use an outcome measure in clinical trials, the responsive-
ness (synonymous with sensitivity to change) and minimal clinically important dif-
ference (MCID) should be known. With this study, we aimed to assess
responsiveness and MCID of four outcome measures used in atopic eczema: the
Severity Scoring of Atopic Dermatitis (SCORAD), the objective SCORAD, Eczema
Area and Severity Index (EASI), and the Patient-Oriented Eczema Measure
(POEM).

Methods: Data of three randomized controlled trials were used. To demonstrate
responsiveness, we plotted receiver operating characteristic (ROC) curves. MCID
was estimated using mean change scores of patients that showed a relevant improve-
ment. Bland and Altman methods were used to quantify the limits of agreement.
Results: Area under the ROC curve for the SCORAD was 0.70 [95% confidence
interval (CI): 0.61-0.78], for the objective SCORAD, 0.73 (95% CI: 0.70-0.77), for
the EASI, 0.67 (95% CI: 0.60-0.76), and for the POEM, 0.67 (95% CI: 0.59-0.75).
Scores above 0.70 represent a fair responsiveness. The MCID was 8.7 points for the
SCORAD, 8.2 for the objective SCORAD, 6.6 for the EASI, and 3.4 for the
POEM.

Conclusion: The objective SCORAD and SCORAD showed a fair responsiveness.
The MCIDs are an important prerequisite for the interpretation of published
eczema trials and for the planning/sample size estimation of future trials.

One significant limitation of these outcome measures, how-
ever, is the lack of evidence concerning responsiveness. Also,

Atopic eczema (AE) is a highly pruritic and chronic inflam-
matory disease with a high prevalence (0.3-20.5% worldwide)
that can lead to considerable social burden (1, 2). As reliable
laboratory tests to assess and monitor disease severity of AE
are not available yet, clinical outcome measures were pro-
posed. Until now, 20 clinical outcome measures have been
inaugurated to measure the severity of AE. However, a
recently published systematic review (3) indicated that only
three of these measures have shown adequate validity and
reliability: the Eczema Area and Severity Index (EASI), the
Severity Scoring of Atopic Dermatitis (SCORAD), of which
there is a variant called the objective SCORAD, and the
Patient-Oriented Eczema Measure (POEM) (4-6).
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it is still unclear what change in scores represents a clinical
relevant change. Demonstration of adequate validity and reli-
ability is sufficient for concluding that an instrument is appli-
cable for descriptive and predictive purposes, but before we
can confidently use an outcome measure in clinical trials, the
responsiveness and minimal clinically important difference
(MCID) should be known (7, 8).

Responsiveness has been demonstrated in one study for
the EASI and SCORAD but not for the objective SCO-
RAD and POEM (9). The MCID is unknown for all the
outcome measures. Therefore, we aimed to assess and com-
pare the responsiveness of the (objective) SCORAD, EASI,
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and POEM with data of three recently performed clinical
trials and to estimate their MCID.

Patients and methods

For this study, we used data of three randomized controlled
trials (RCTs) on treatments for AE (Table 1) (10-12).
Responsiveness is the ability of an outcome measure to
detect change over time (13). First, the mean scores of the
global assessments were examined in relation to the mean
scores of the outcome measure of interest per time-point in
each treatment group, thereby globally illustrating respon-
siveness. Second, the receiver operating characteristic (ROC)
curves — area under the curve (AUC) — was used (14, 15).
We calculated only improvements vs no improvement.
Patient global assessment (PGA) and investigator global
assessment (IGA) were used as anchors/global ratings of
change in our study. A clinically relevant change was prede-
fined as an ‘improvement’ or ‘decline’ of >1 in PGA and
IGA. If area under the ROC curve is at least 0.70, the
responsiveness is considered fair, 0.8 indicates good, and 0.9
excellent responsiveness (16).

The MCID is the smallest change in an outcome measure
that represents a clinically relevant outcome. We estimated
MCID as absolute changes observed within individuals dur-
ing treatment using the global assessment as anchors for clin-
ical change (17). Sensitivity analysis was performed by
calculating the cutoff point of the ROC curve at which cor-
rect classification (improved vs not improved) was optimal.
Finally, the limits of agreement (LOA) were calculated to
judge the absolute magnitude of the measurement error (18).
When the measurement error is random, 95% of the devia-
tion scores are expected to fall within 1.96 standard deviation
(SD). In the absence of bias, the mean of deviation scores
should approximate zero and have equal variance over the

Schram et al.

total range of possible scores. A full-detailed version of the
methods is available in Supporting Information.

Results

Table 1 shows the baseline characteristics of the included
patients (n = 143). Mean age of the patients was approxi-
mately 40 years in the MAcAD trial and 30 years in the
PROVE trial. In the TASCO trial, 25 children (<18 years)
and 38 adults participated, with a mean age of 9.4 and
30.9 years, respectively. Sex was generally equally distributed
in all trials. In the MACAD trial, 39 patients (93%) showed a
gradual improvement over 6 months. Three patients (7%)
showed no change. The PROVE trial was terminated prelimi-
narily because of exacerbations after the termination of pred-
nisolone (11). In the prednisolone group, most patients
experienced rapid improvement within the first 3 weeks and
tended to relapse thereafter. In the cyclosporine group, there
was improvement until week 6. Overall, 20 patients (53%)
improved, 12 patients (32%) showed no change, and six
patients (16%) declined. In the TASCO trial, improvement
was seen in the first 4 weeks in both groups, after which a
stable period was seen. In general, 47 (75%) of the patients
improved, 1 (2%) declined, and 15 (24%) showed no change.
For the assessment of responsiveness and the MCID of the
SCORAD, 239 observations were used, for the objective
SCORAD 1067, for the EASI 239, and for the POEM 385.

Responsiveness

To illustrate responsiveness, Fig. 1 shows the mean scores of
the outcome measures in relation to either IGA or PGA
score during the trials. It is exemplified that all outcome mea-
sures reacted to improvements and declines in global severity
measurement.

Table 1 Demographics and baseline characteristics of the included patients

MACAD PROVE TASCO
Methotrexate Azathioprine Prednisolone Cyclosporine Algorithm Individual
(n=20) (n=22) (n=21) (n=17) (n=232) (n=31)
Age in years 43.0 (14.7) 37.0 (14.1) 28.8 (9.9) 30.1 (8.9) 24 (17) 21 (13)
Male sex 10 (50%) 12 (54.5%) 9 (562.4%) 10 (58.8%) 14 (44%) 16 (45%)
Presence of asthma or allergic rhinitis 19 (95%) 18 (82%) 16 (76.2%) 12 (70.6%) 10 (31%)A 9 (29%)A
19 (59%)R 21 (68%)R
Presence of allergen-specific IgE 20 (100%) 21 (95%) - - 28 (88%) 28 (90%)
Duration of eczema in years 39.8 (16.2) 33.1 (6.8) - - - -
Disease activity
SCORAD 57.2 (11.8) 58.4 (10.4) - - - -
Objective SCORAD 48.9 (13.0) 47.4 (9.2) 57.6 (10.2) 54.7 (10.9) 46.1 (12.1) 47.1 (19.4)
EASI 27.9 (12.3) 30.4 (14.2) - - - -
POEM 19.8 (56.4) 19.6 (4.0) 22.1(7.1) 21.4 (5.4) - -

Data are mean (SD) or number (%).

AE, Atopic eczema; A, asthma; MACAD, trial comparing methotrexate with azathioprine in adult patients with severe AE; PROVE, trial com-
paring prednisolone with cyclosporine in adult patients with severe AE; TASCO, trial comparing an evidence-based treatment algorithm with
individualized symptom-oriented treatment in children and adults with moderate to severe AE; n, number; R, allergic rhinitis; EASI, Eczema
Area and Severity Index; POEM, Patient-Oriented Eczema Measure; SCORAD, Severity Scoring of Atopic Dermatitis; —, not provided.
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Figure 1 Responsiveness: (objective) Severity Scoring of Atopic Dermatitis, Eczema Area and Severity Index, and Patient-Oriented Eczema
Measure against global assessment.
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The SCORAD showed an AUC of 0.70 [95% confidence
interval (CI): 0.61-0.78] (Table 2). The AUC of objective
SCORAD was 0.73 (95% CI: 0.70-0.77). The AUC of the
EASI is 0.67 (95% CI: 0.60-0.76) and of the POEM is 0.67
(95% CI: 0.59-0.75). We performed separate subgroup analy-
sis for the objective SCORAD, in children and adults. The
AUC of the objective SCORAD for adults was 0.73 (95%
CI: 0.68-0.77) and for children 0.76 (95% CI: 0.68-0.84).

MCID

The anchor-based longitudinal mean difference in change
scores for patients with a one-point improvement in global
severity score is shown in Table 3. For the SCORAD, the
overall mean difference was 8.7 points (SD 7.8) for an
improvement. In other words, a mean improvement of 8.7
points on the SCORAD corresponds with a clinically relevant
change. The mean difference varied from 6.8 to 12.6 points,
when each individual step of improvement on IGA was speci-
fied (e.g., from 5 to 4 points and from 4 to 3 points). Analy-
sis of the ROC cutoff points for greatest correct classification
showed that 4.1 points on the SCORAD was best for identi-
fying a clinically significant improvement with a sensitivity of
64.7% and a specificity of 64.2% (Table 2). The difference in
mean score for stable patients on the SCORAD (measure-
ment error) was 2.2 points (SD 7.8). Limits of agreement ran-
ged from —13.1 to 17.5 points (Fig. 2). Ninety four percent
of our observations were within this range.

When pooling all the available data from the different tri-
als, we found an overall mean difference of the objective
SCORAD of 8.2 points (SD 8.7) when an improvement in
global severity score (IGA) was observed (Table 3). Taking
into account all the observations in adult patients, the mean
difference was 8.0 points (SD 8.6). For observations from
children, the mean difference was 9.0 (SD 9.2). This was only
based on IGA anchor scores ranging from 3 to 0, owing to
the milder disease of the included children. Overall, analysis
of the ROC cutoff points for greatest correct classification

Table 2 Responsiveness: area under the ROC curve
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showed that 6.5 points on the objective SCORAD was best
for identifying a clinically significant improvement with a sen-
sitivity of 54.8% and a specificity of 78.8%. Cutoff points for
the different adult populations were similar. The cutoff point
for the observations of children was 3.45 points. For all
patients, the measurement error was 1.2 (SD 8.0) points. The
LOA ranged from —14.5 to 16.8 (93.6% of the observations
within the range). For all adult patients, the same measure-
ment error was found. The LOA ranged from —14.4 to 16.9
(93.2% of the observations within the range). For observa-
tions in children, the measurement error was 0.7 points (SD
7.1), with a limit of agreement ranging from —13.1 to 14.5
subsequently (92.9% of the observations within the range).

For the EASI, the overall mean difference was 6.6 points
(SD 5.9) when IGA improved with one point. The MCID
varied from 1.0 (anchor from 1 to 0) to 8.6 (anchor from 5
to 4). This range might be due to the small number of obser-
vations in both categories. The ROC cutoff point was 2.75
points with 73.8% sensitivity and 57.4% specificity. Measure-
ment error subtracted from that of the Bland and Altman
analysis was 3.03 points (SD 5.8). Limits of agreement ran-
ged from —8.7 to 14.4 points (97.3% of the observations
within the range).

The overall mean difference of the POEM was 3.4 points
(SD 4.8). The mean difference ranged from 0.1 (anchor from
5 to 4) to 4.5 (anchor from 4 to 3). An improvement of 1.5
points on the POEM was the ROC cutoff point (sensitivity
62.1%, specificity 66.1%). The mean measurement error was
0.8 points (SD 5.3). Therefore, LOA ranged from -9.6 to
11.2 points (91.8% of the observations within the range).

Discussion
Main findings

In this study, we assessed the responsiveness and the MCID
of four outcome measures for AE. The results indicate that
these measures are all fairly responsive but that their ability

AUC 95% ClI Cutoff Sensitivity (%)* Specificity (%)*
SCORAD 0.70 0.61-0.78 4.05 64.7 (51.0-76.4) 64.2 (65.8-71.8)
Objective SCORAD
MACcAD & PROVE 0.73 0.67-0.79 7.00 55.5 (46.5-64.1) 80.4 (73.5-85.8)
TASCO <18 years 0.76 0.68-0.84 3.45 51.3 (37.7-64.1) 82.1 (73.7-88.8)
TASCO >18 years 0.72 0.65-0.79 6.55 51.3 (40.4-62.1) 82.1 (75.9-86.9)
All adult patients 0.73 0.68-0.77 6.85 54.8 (47.8-61.6) 79.5 (74.6-83.2)
All patients 0.73 0.70-0.77 6.45 54.8 48.6-60.9) 78.8 (74.8-82.4)
EASI 0.67 0.60-0.76 2.75 73.8 (61.2-83.6) 57.4 (46.8-67.5)
POEM 0.67 0.59-0.75 1.50 62.1 (60.1-72.9) 66.1 (57.4-73.9)

AUC, area under the curve; Cl, confidence interval; EASI, Eczema Area and Severity Index; MACAD, trial comparing methotrexate with aza-
thioprine in adult patients with severe AE; POEM, Patient-Oriented Eczema Measure; PROVE, trial comparing prednisolone with cyclosporine
in adult patients with severe AE; ROC, receiver operating characteristic; SCORAD, Severity Scoring of Atopic Dermatitis; TASCO, trial com-
paring an evidence-based treatment algorithm with individualized symptom-oriented treatment in children and adults with moderate to

severe AE.

*Sensitivity and specificity reflect the highest correct classification for the cutoff value.

© 2011 John Wiley & Sons A/S
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Table 3 Longitudinal mean difference of changes scores

Validation of the EASI, (objective) SCORAD & POEM

Outcome measurement RCT Anchor (IGA/PGA) N of obs. Mean difference Min Max SD
SCORAD MACAD 54 4 10.8 -1.1 20.9 9.6
43 29 6.8 -9.0 28.3 8.9
352 30 9.8 -3.0 25.6 7.1
21 13 9.5 -0.8 16.3 6.5
1-0 1 12.6 -12.6 12.6 -
Total 77 8.7 -9.0 28.3 7.8
Objective SCORAD MACAD and PROVE 554 8 11.9 2.5 31.0 9.8
4 -3 50 7.7 -11.4 29.0 9.1
352 43 7.9 -7.0 19.5 6.0
2 -1 17 7.5 -3.9 19.5 6.2
1-0 1 10.6 10.6 10.6 -
Total 119 8.0 -11.4 31.0 7.7
TASCO <18 years 54 0 - - - -
4 -3 0 - - - -
32 16 12.4 -5.0 37.9 1.1
2 -1 28 7.4 -7.6 25.5 8.5
1-0 7 7.5 1.3 12.2 4.5
Total 51 9.0 -7.6 37.9 9.2
TASCO >18 years 54 0 - - - -
4 -3 1 9.9 -6.0 31.6 12.2
352 27 10.4 -22.6 33.0 11.3
2 -1 35 5.8 -9.0 28.8 7.6
1-0 5 6.0 -4.4 17.9 9.2
Total 78 8.0 -22.6 33.0 9.9
All adult patients 554 8 11.9 2.5 31.0 9.8
43 61 8.1 -11.4 31.6 9.7
352 70 8.8 -22.6 33.0 8.4
21 52 6.4 -9.0 28.8 7.2
1-0 6 6.8 -4.4 17.9 8.4
Total 197 8.0 -22.6 33.0 8.6
All patients 554 8 11.9 2.5 31.0 9.8
4 -3 61 8.1 -11.4 31.6 9.7
352 86 9.5 -22.6 37.9 9.0
2 -1 80 6.7 -9.0 28.8 7.7
1-0 13 7.2 -4.4 17.9 6.3
Total 248 8.2 -22.6 37.9 8.7
EASI MACAD 54 3 8.6 2.9 18.7 8.8
4 —3 21 7.8 -3.7 24.3 6.9
32 27 7.3 -1.7 21.7 5.7
21 13 3.3 -0.6 6.6 2.4
1-0 1 1.0 1 1 -
Total 65 6.6 -3.7 24.3 5.9
POEM MACAD and PROVE* 54 7 0.1 -5 3 3.1
4 -3 29 4.5 -1 21 5.1
352 25 3.4 -8 18 5.0
2 -1 5 2.0 -2 7 3.2
1-0 2 4.0 3 5 1.4
Total 68 3.4 -8 21 4.8

EASI, Eczema Area and Severity Index; IGA, investigator global assessment; max, maximal change score; min, minimal change score; obs.,

observations; PGA, patient global assessment; SD, standard deviation; MACAD, trial comparing methotrexate with azathioprine in adult

patients with severe AE; POEM, Patient-Oriented Eczema Measure; PROVE, trial comparing prednisolone with cyclosporine in adult patients
with severe AE; SCORAD, Severity Scoring of Atopic Dermatitis; TASCO, trial comparing an evidence-based treatment algorithm with indi-

vidualized symptom-oriented treatment in children and adults with moderate to severe AE.

*Anchor by PGA.

© 2011 John Wiley & Sons A/S
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Figure 2 Measurement error by Bland and Altman.
to discriminate between patients who improved and who did SCORAD scores between two subsequent categories of IGA

not varies. The responsiveness, or sensitivity to change, of (i.e., one-point improvement on the IGA) of 8.7 points. As
the objective SCORAD and SCORAD was fair, meaning the SCORAD ranges from 0 to 103, and the IGA ranges
that the area under their ROC curve was larger than 0.70. from 0 to 5, this means a change of about 20% on the IGA
Although the EASI and the POEM had an AUC below 0.70, only translates to a change of <10% on the SCORAD. The

the differences in responsiveness were not significant as the optimum cutoff on the ROC curve of the SCORAD was 4.1
CIs overlapped almost entirely. points, meaning that when considering people with a change

To calculate the MCID, we used two different analytic of 4.1 SCORAD points or more as being changed, this will
methods. For the SCORAD, we found a mean difference in result in the highest combination of sensitivity and specificity

© 2011 John Wiley & Sons A/S
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for detecting change in IGA. For the SCORAD, the sensitiv-
ity at this optimal cutoff point was 65% (95% CI: 51-76%)
and the specificity was 64% (95% CI: 56-72%)).

The POEM showed similar sensitivity and specificity at its
optimal cutoff point (1.5), and its mean difference was 3.4.
Although the objective SCORAD showed higher specificity
(79%) at its optimal cutoff (6.5), its sensitivity was lower
than that of the other measures (55%). The EASI, on the
other hand, showed a higher sensitivity (74%) but a lower
specificity (57%) at an optimal cutoff of 2.8. The mean dif-
ference for the objective SCORAD was 8.2 points and for
the EASI 6.6 points.

Differences in outcomes between the primary and sensitivity
analysis could be due to the fact that we measured two slightly
different MCIDs. It can be argued that the longitudinal
anchor-based mean difference is technically not the most mini-
mal difference that is clinically important but is more a clini-
cally important difference. This explains the trend that the
longitudinal mean difference is higher than the optimal cutoff
point for best discrimination. We would advise to use the high-
est approximation of the MCID, because this would be less
likely to overestimate clinical meaningfulness of a trial.

When performing power calculations for a parallel-group
RCT based on these MCIDs, a group size of 14, 19, 14 or 34
is needed for rejecting the null hypothesis based on the SCO-
RAD, objective SCORAD, EASI, or POEM, respectively
(80% power and 5% significance).

All estimated clinically important differences and optimal
cutoffs were within the range of the LOA, meaning that indi-
vidual change scores that are similar to the MCID cannot
solely be attributed to a real clinical meaningful change but
could also be attributed to measurement error. This is another
argument to use the highest approximation of the MCID.

Strengths and weaknesses

This study was conducted following the guidelines for per-
forming clinimetric studies by Consensus-based Standards for
the selection of health Measurement INstruments (COSMIN)
(19, 20). As the COSMIN panel reached consensus that effect
sizes and related measures are inappropriate measures for
responsiveness, we have chosen to use the ROC-AUC
method. The COSMIN does not provide a consensus on how
to calculate the MCID. Therefore, we have estimated the
MCID using different analytical methods.

We have only performed ROCs on improvement. Improve-
ment was defined as improving one point on global assess-
ment; thus, improvements of >1 point on global assessment
were excluded. This will have resulted in slightly lower out-
come on AUC. As most of the patients improved during the
trials, there were too little observations on worsening.

We have chosen to determine the MCID within patients
using an anchor-based longitudinal approach. The advantage
is that change in an outcome measure is linked to a meaning-
ful external anchor. Disadvantages are that a longitudinal
approach can be biased by response shift and that the anchor
relies on global ratings (21). Global ratings are broad or not
precise and might have a nonlinear distribution. For instance,

© 2011 John Wiley & Sons A/S
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the difference between ‘severe disease’ and ‘very severe dis-
ease’ is smaller than the difference between ‘mild” and ‘mod-
erate’. Therefore, some outcomes can be attributed to
characteristics of the global assessment rather than to the
outcome measure. Also, we used the improvement on the glo-
bal assessment as anchor for change instead of a transition
scale, which is more generally accepted.

Absolute changes to calculate the MCID were used. These
changes have the advantage that they are more easily applica-
ble in studies and in practice. Relative changes might be
more methodologically sound, but they are not easy to han-
dle on a routine basis.

The LOA showed a large variation. Although we assumed
that the patients had stable disease when global assessment
remained stable at consecutive visits, chance variation can
never be excluded. Besides, some degree of variation in dis-
ease severity could not be excluded owing to the time
between visits (4 weeks generally) and because the global
assessment allows some variation in disease activity within a
point on the scale. Furthermore, inter- and intrarater vari-
ability will have played a role. Therefore, we believe that the
range of the LOA is an overestimation to some degree.

Generalizability

We think that the data from the MAcAD and the PROVE
trial are representative for all adult patients with chronic
severe AE. Data from the TASCO trial also included chil-
dren. Only the objective SCORAD was calculated with data
from children. Those children who had generally milder dis-
ease than the adult patients were included. Responsiveness
and MCID did not substantially differ between the children
and adults on the objective SCORAD. This might be a posi-
tive argument for generalizing the outcomes of other out-
come measures to children.

It is known that the MCID may vary by population and
context, and this is the first approximation of the MCID.
Confidence in a specific MCID evolves over time and is con-
firmed by additional evidence.

Clinical implications

Currently, the harmonizing outcome measures in eczema
(HOME) initiative is undertaken by international specialists on
eczema. Its main goal is to define core outcome domains that
should be used in every clinical trial concerning AE to enable
meta-analysis and thereby improving the strength of evidence.
In this perspective, it was of great significance to establish the
responsiveness of the outcome measures. The quantification of
the MCID offers advantages to analyze and design clinical tri-
als. Based on the MCID, accurate power calculations can be
made and it can be decided whether statistically significant dif-
ferences reflect a real change in disease severity.
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FULL-DETAILED METHODS FOR ONLINE PUBLICATION

Data
For this study we used the clinical outcome data of three investigator-initiated randomized controlled
trials (RCT’s) on the efficacy of treatments for AE.

The first RCT (further specified as MAcAD) compared methotrexate versus azathioprine in
adult patients with severe AE and was performed in the Academic Medical Center, University of
Amsterdam, the Netherlands." It concerned a single blind, parallel-group trial in which 42 subjects
were recruited and randomized in a 1:1 ratio. The total study duration was 24 weeks: 12 weeks active
treatment and 12 weeks follow up in which responders could continue or stop their study medication.
At week 0, 2, 4, 8, 12 and 24 of the trial, (objective) SCORAD, EASI, POEM, investigator global
assessment (IGA) and patients global assessment (PGA) were assessed.

The second group of subjects (n=38) was recruited for a parallel-group double blinded RCT
(PROVE) comparing prednisolone with cyclosporine for severe AE conducted at the Carl Gustav
Carus Medical Faculty, Technical University of Dresden, Germany and three other centres in Germany
(Kiel, Munster, Hamburg).2 In the prednisolone group patients were treated for three weeks with
prednisolone and then four weeks with placebo. In the cyclosporine group patients were treated for six
weeks. Duration of follow-up was 12 weeks in which no medication was given. At week 0, 2, 4, 6, 10,
14 and 18 the objective SCORAD, POEM, IGA and PGA were assessed.

Main inclusion criteria for both trials were age = 18 years, state of general good health, severe
eczema (objective SCORAD = 40 or severe according to Rajka and Langeland criteria).3

In the third RCT (TASCO), which was performed at the Carl Gustav Carus Medical Faculty,
Technical University of Dresden, Germany, an evidence-based treatment algorithm was compared
with individualized symptom-oriented treatment in 63 subjects with AE aged two years or older, who
had at least moderate AE (SCORAD > 20).4 Duration of the study was one year in which the objective
SCORAD and IGA were assessed every four weeks. Treatment regimens included topical therapy
(corticosteroids and calcineurine inhibitors), phototherapy and systemic therapy (corticosteroids and

cyclosporine).



All patients were diagnosed with AE by an experienced dermatologist and by the use of the
U.K. Working Party Diagnostic criteria.’ Approval by the ethics committees was obtained for all studies

and all patients signed a written informed consent prior to study related procedures.

Outcome measures

The SCORAD combines both ‘objective’ items as affected area and intensity of the lesions, and
‘subjective’ items as extent of pruritus and sleep loss. The ‘objective’ part of the SCORAD is referred
to as ‘objective SCORAD’ and is often used alone. To calculate the SCORAD, affected area is scored
by applying the rule of nine after drawing the lesions on an evaluation form. The intensity is
determined by grading each intensity item (erythema, oedema/papulation, oozing/crusts, excoriation,
lichenification and dryness) on a scale of 0 to 3. Pruritus and sleeploss were rated by the patient on a
visual analogue scale. The total score is the sum of extent/5 + 7 x intensity/2 + sum of symptoms.
Range of the scores is from 0 to 103 for the SCORAD and from 0 to 83 for the objective SCORAD.
Over the years, SCORAD has been validated in several studies.’

The EASI combines affected area and intensity of the lesions.”® For affected area, the EASI
assigns proportionate body surface areas to the head (10%), trunk (30%), upper extremities (20%),
and lower extremities (40%). Intensity of the lesions is determined by 4 items (erythema,
infiltration/population, excoriation and lichenification) in each particular region (head, trunk, upper and
lower extremities). Each item is assessed on a scale from 0 to 3 for each region. The region score is a
product of the total intensity score for that region and the proportional area score. The total score is a
sum of each region score and can range from 0 to 72. To date, the EASI has been validated in several
studies, but adequate evidence concerning sensitivity to change is missing.’

Both SCORAD and EASI showed adequate convergent and divergent construct validity
according to those validation studies. Thereby, it should be noted that the (objective) SCORAD and
EASI measure extent in different ways.9

The POEM was inaugurated in 2004 by Charman et al. to enable patient-oriented assessment
of disease s.everity.10 The POEM questionnaire consists of seven questions regarding the amount of
days during the last week that patient experienced itch, sleep loss, bleeding, cracking weeping, flaking
of the skin and dry skin. The number of days per item can represent a score from 0 to 4. The total

score is a sum of all individual scores. Maximum score is 28 points. From the measures investigated



here, the POEM is the only outcome measurement that has been documented to show adequate
internal consistency. '

IGA and PGA were scored using a six-point Likert scale; 0= clear, 1= almost clear, 2= mild
disease, 3= moderate disease, 4= severe disease and 5= very severe disease. The IGA has a close
correlation with both the EASI and the SCORAD."""* The POEM correlated well with the PGA."® In our
study the correlation between IGA and EASI was 0.83, between IGA and (objective) SCORAD 0.85
and between PGA and POEM 0.65.

The POEM questionnaire was translated into Dutch and German. The process involved
forward and back-translation per standard protocol. Since all investigators had a thorough command of

English language, the other outcome measures were not translated.

Assessments

Outcome assessors of the included RCTs were instructed to use the outcome measures prior to the
studies by written details and/or oral presentation. In the MAcCAD and PROVE trial, outcome assessors
were nurses and trial doctors who were blinded for treatment allocation. Evaluation of patients was
conducted under standardized conditions in each study. All patients in the different groups were
instructed not to apply any creams or ointments to their eczema directly before assessment. The sum

scores were calculated in SPSS 18.0.

Statistical analysis

For measuring the MCID and responsiveness of the EASI and SCORAD, data from the MACAD ftrial
were used. For the POEM, data from the PROVE and MACAD trial were used. The MCID and
responsiveness of the objective SCORAD was measured by pooled data from the MAcAD and
PROVE trial and by data from the TASCO ftrial concerning adults and children (<18 years).

PGA and IGA were used as anchors/ global ratings of change in our study. A clinically relevant
change was predefined as an ‘improvement’ or ‘decline’ of > 1 in PGA and IGA scores since it would
be highly likely that a clinical relevant difference occurs in health status if the patients changes one
point on the global assessment.

Responsiveness (synonym: sensitivity to change) is the ability of an outcome measure to

detect change over time in the construct to be measured and can be seen as a form of longitudinal



validity.13 Firstly, the mean scores of the global assessments (reference test) were examined in
relation to the mean scores of the outcome measure of interest (index test) per time-point in each
treatment group, thereby globally illustrating responsiveness. Secondly, the receiver operating
characteristic (ROC) curves - area under the curve (AUC) was used to estimate responsiveness.'*"°
An ROC curve is a graph that plots sensitivity against 1- specificity. The AUC illustrates how well score
changes in the outcome measures can discriminate between patients that did or did not change,
defined as a 1-point change in global assessment score between time-points. We calculated only
improvements versus no improvement, since data on decline were too scarce. If area under the ROC
curve is at least 0.70, the responsiveness is considered fair, 0.8 indicates good and 0.9 excellent
responsiveness.'®

The MCID is the smallest change in an outcome measure that represents a clinically relevant
outcome. We estimated MCID using three complementary approaches. Primarily, we analyzed the
absolute changes observed within individuals during treatment using the global assessment as
anchors for clinical change.17 Anchors for relevant change were PGA for the POEM and IGA for the
(objective) SCORAD and EASI. We calculated the mean change score on outcome measures when
an improvement of one point on global assessment was seen. Sensitivity analysis was done by
calculating the cut-off point of the ROC-curve at which correct classification (improved versus not
improved on global assessment) was optimal i.e. the cut-off with the highest sum of true positive and
true negative classifications.

Finally, to assess the expected amount of variability that can be expected in stable patients,
we compared the scores within measurement occasions of patients that did not change on the global
assessment using the method of Bland & Altman.'® The limits of agreement were calculated to judge
the absolute magnitude of the measurement error i.e. any score deviation larger than the expected
zero. Limits of agreement were calculated as +/- 1.96 x standard deviation of the measurement error.
When the measurement error is random, 95% of the deviation scores are expected to fall within 1.96
SD. In the absence of bias, the measurement error should approximate zero and have equal variance
over the total range of possible scores.

Missing data were minimal (< 2%). Missing observations were excluded from analysis.

Data was analysed by the first author using SPSS 18.0.
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