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Summary

Background For many years dermatologists have had access to few therapies for
patients with moderate-to-severe atopic eczema (AE). New promising therapies
are entering the market but conventional phototherapies and systemic therapies
have more well-known safety profiles, lower costs and wider availability.
Objectives To provide insight into current prescribing practices of conventional
phototherapy and systemic immunomodulatory therapies for adults with chronic
AE, and the factors influencing these prescribing practices, before biologics and
other novel therapeutics become routine clinical practice.
Methods In this exploratory study dermatologists were invited to participate in an
online survey via a mailing list of the European Academy of Dermatology and
Venereology and national societies. Data were collected on participant characteris-
tics (including clinical practice data), the use of phototherapies and systemic
therapies, and factors influencing their use.
Results From 30 European countries, 238 out of 361 dermatologists willing to par-
ticipate (65�9%) completed the survey, with 229 meeting the inclusion criteria.
For phototherapy (prescribed by 84�7%), most preferred narrowband ultraviolet B
as first line (80�9%) and psoralen plus ultraviolet A as second (21�6%). For sys-
temic therapy (prescribed by 95�2%) ciclosporin (54�1%), oral corticosteroids
(32�6%) and methotrexate (30�7%) were used first line. Dermatologists relied
mostly on personal experience for prescribing phototherapy and systemic therapy.
Azathioprine and mycophenolic acid were prescribed by only 135 (59�0%) and 85
(37�1%) participants in total, mostly due to a lack of personal experience.
Conclusions This study provides insight into prescribing practices for conventional
phototherapy and systemic therapy in Europe and shows that off-label therapies
are also preferred as first-line choice of systemic therapy.
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What is already known about this topic?

• Varying prescribing practices were found for adult (in the UK) and paediatric (in

Northern America and Europe) patients with moderate-to-severe atopic eczema

(AE).

• Not much is known about the prescription of phototherapy and (off-label) sys-

temic therapy for adult patients in Europe.

• Although therapies like dupilumab are promising new treatment modalities, better-

known safety profiles, lower costs and better availability are reasons to improve the

evidence profile of conventional systemic therapies like ciclosporin.

What does this study add?

• Prescribing practices of European dermatologists treating adult patients with mod-

erate-to-severe AE show diversity.

• Most dermatologists prefer narrowband ultraviolet B as first-line phototherapy, fol-

lowed by psoralen plus ultraviolet A as second line.

• Next to ciclosporin, which is most commonly prescribed, (off-label) methotrexate

and oral corticosteroids are also frequently used as first-line systemic agents in

chronic AE.

• Lack of personal experience with azathioprine and mycophenolic acid was the most

important reason against their prescription.

What are the clinical implications of the work?

• The results from this study might help to improve the experience with, and pre-

scribing of, all available conventional phototherapies and (off-label) systemic thera-

pies.

• Guidelines developers might use these results to develop and implement treatment

algorithms.

For years dermatologists have had a small array of available

therapies for patients with moderate-to-severe atopic eczema

(AE) – but no robust guidance for these therapies, as the sup-

porting evidence has been of varying quality and only a few

long-term studies are available.1–5 Currently, the first biologic

with a promising efficacy profile, dupilumab, is registered in

Europe and the USA for adult and adolescent patients with

AE.6–8 However, long-term safety evidence is missing.9 Con-

ventional systemic therapies like ciclosporin have more well-

known side-effect profiles10 lower costs, and will probably be

more accessible to a wide group of patients with AE.11 We

therefore still see a need to pursue a better evidence profile

for conventional phototherapies and systemic therapies.

Survey studies investigating the prescribing practices of con-

ventional phototherapies and systemic therapies of the TREat-

ment of ATopic eczema (TREAT) Registry Taskforce initiative

(https://treat-registry-taskforce.org) have been performed in

paediatric patients with AE in Europe and Northern Amer-

ica12,13 and in adult patients with AE in the UK.14 These stud-

ies have shown varying prescribing practices and varying

factors influencing these prescribing practices among derma-

tologists. As the arrival of new biologics will probably influ-

ence prescribing practices, it is important to determine the

current treatment approaches and reasons for or against pre-

scribing therapies for adult patients with AE in continental

Europe.

This study will contribute to a clearer view of the usage

and prescribing practices of conventional phototherapies and

systemic therapies, and of factors for or against prescribing

certain treatments. Ultimately this might aid in the develop-

ment of better evidence profiles for these therapies and more

uniform treatment algorithms.

Materials and methods

Study design

We conducted an online, anonymous, multiple-response sur-

vey among European dermatologists caring for adult patients

with moderate-to-severe AE. Moderate-to-severe AE was

defined as AE that is not adequately controlled by standard

and optimized topical treatment. Participants were asked to

make decisions for patients who did not have an acute flare.

The survey was developed in Snap Surveys software

(https://www.snapsurveys.com), was available in the English

language and was pilot tested. As this study is not part of the
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Medical Research Involving Human Subjects Act (WMO), a

medical ethics committee was not consulted. The survey was

live from 5 March 2018 to 28 September 2018. In total five

reminders were sent.

Survey questionnaire

Both the protocol for and the questions used in the survey

were based on previous surveys performed by Proudfoot

et al.,12 Totri et al.13 and Taylor et al.14 and were slightly

adapted. The survey consisted of 135 questions in total, spread

over five different sections: ‘demographics’, ‘treatment

options’, ‘phototherapy’, ‘systemic therapy’ and ‘future work’.

The collected demographic data of the respondents can be

found in Table 1. In the treatment options section, participants

were queried about their first-, second- and third-line choices

of therapy, assuming the scenario that daycare treatment (in-

tensive topical therapy, potentially combined with bathing

therapy, psychosocial support, education and phototherapy,

two to three times a week), hospital admission, phototherapy

and systemic therapy were available. Participants were also

asked which treatments were available at their centre.

Subsequently, for phototherapy and systemic therapy, par-

ticipants were asked if they prescribed the treatments and, if

so, how often. If participants did not prescribe phototherapy

and/or systemic therapy they were directed to the next section

or to the end of the survey.

Questions were then asked about first-, second- and third-

line choices of therapy. In the phototherapy section several

options were offered: broadband ultraviolet B (BB-UVB), nar-

rowband ultraviolet B (NB-UVB), ultraviolet A plus ultraviolet

B (UVAB), psoralen plus ultraviolet A (PUVA), ultraviolet A

(UVA) and ultraviolet A1 (UVA1). In the systemic therapy sec-

tion the options were ciclosporin, azathioprine, methotrexate,

mycophenolic acid, oral corticosteroids and ‘other’. For all of

the questions on first-, second- and third-line choices partici-

pants were able to select multiple therapies. Participants were

queried about different subgroups (e.g. patients with relative

contraindications, pregnant patients or elderly patients) in

which they prescribed certain systemic therapies. In addition,

for each treatment option participants were asked about the

dosing, duration of treatment, discontinuation regimens and

reasons for or against prescribing a therapy (for phototherapy

overall, and for systemic therapy overall and per treatment;

Tables S1–S6; see Supporting Information). Finally, participants

had the opportunity to highlight current gaps in knowledge.

Participants

Eligible participants were (resident) dermatologists in Europe.

As Taylor et al. had already performed a survey among UK

dermatologists treating adult patients with AE,14 (resident)

dermatologists from the UK were excluded. A mailing list of

European Academy of Dermatology and Venereology members

and 41 national societies (Table S7; see Supporting Informa-

tion) was used to distribute an invitation to register for

participation in the survey. Those who were willing to partici-

pate were asked to register with their email address, after

which they received a personal link to the survey. To avoid

Table 1 Participant characteristics (including professional

characteristics) (n = 229)

Characteristic n (%)

Age (years)
20–30 16 (7�0)
31–40 54 (23�6)
41–50 66 (28�8)
51–60 67 (29�3)
> 60 26 (11�4)

Sex
Female 135 (59�0)
Male 94 (41�0)

Type of workplace
Community 1 (0�4)
General hospital 38 (16�6)
Private practice 42 (18�3)
University teaching hospital 148 (64�6)

Years of experience
0–4 14 (6�1)
5–10 45 (19�7)
11–20 70 (30�6)
> 20 100 (43�7)

Number of treated patients per 3 months
< 10 30 (13�1)
10–50 116 (50�7)
51–100 58 (25�3)
101–200 17 (7�4)
> 200 8 (3�5)

Patients with moderate-to-severe AE in the population
< 5% 34 (14�8)
5–10% 59 (25�8)
11–25% 55 (24�0)
26–40% 31 (13�5)
41–60% 24 (10�5)
> 60% 26 (11�4)

Number of initiated patients on photo- or systemic therapy per
3 months
0 1 (0�4)
1–5 109 (47�6)
6–10 62 (27�1)
11–20 35 (15�3)
> 20 22 (9�6)

Ethnicity of the majority of patientsa

White 225 (98�3)
Ethnicities of patients seen occasionallya

Asian Chinese 174 (76�0)
Black African/Afro-Caribbean 161 (70�3)
South Asian 158 (69�0)
Asian – other 142 (62�0)
Hispanic/Latino 139 (60�7)

Five most frequently used measurement instrumentsa

SCORing Atopic Dermatitis 155 (67�7)
Dermatology Life Quality Index 129 (56�3)
Eczema Area and Severity Index 125 (54�6)
Investigator’s Global Assessment 77 (33�6)
Visual analogue scale for itch 53 (23�1)

AE, atopic eczema. aParticipants were able to select multiple options.
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duplicate answers from the same participant, the list of all

email addresses was screened manually and duplicates were

removed.

Statistical analyses

Descriptive statistics were primarily used. To identify differences

in participant characteristics and choice of systemic therapy, a

v2-test for categorical variables was used. P-values < 0�05 were

considered statistically significant. The statistical analyses were

conducted using SPSS 25 (IBM, Armonk, NY, USA) and R Statis-

tical Software version 3�50 (R Foundation, Vienna, Austria).

Results

Study population

In total, 361 (resident) dermatologists registered for participation

in the survey. Of these, 238 completed the survey (65�9%). Four
participants were excluded due to being based in the UK, four

for not prescribing phototherapy or systemic therapy and one for

being a general practitioner. The participants originated from 30

different countries (Figure 1). Of the remaining 229 partici-

pants, 135 (59�0%) were female and the majority worked in a

university teaching hospital (148 of 229, 64�6%). In total, 100

participants (43�7%) had treated patients with AE for over 20

years and 70 (30�6%) for 11–20 years, indicating that the major-

ity had a significant amount of expertise. An overview of the par-

ticipant and professional characteristics is given in Table 1.

General prescribing behaviour

The most common first-line therapy in general reported for

patients with moderate-to-severe AE was photo(chemo)therapy,

prescribed by 95 participants (41�5%), followed by daycare ther-
apy (90 of 229, 39�3%) and systemic therapy (61 of 229,

26�6%). As second line, systemic therapy (114 of 229, 49�8%)
and photo(chemo)therapy (88 of 229, 38�4%) were mostly

selected. An overview of the availability of phototherapy and sys-

temic therapies for participating countries can be found in Fig-

ure 2. When queried about the most relevant studies for the

treatment of moderate-to-severe AE, participants indicated that

especially long-term safety, long-term control and efficacy, and

head-to-head trials are of importance. Regarding gaps in the evi-

dence base, participants mentioned education of patients; data on

the efficacy, safety and duration of treatment of current conven-

tional systemic therapies; data for personalized medicine using

biomarkers; and treatment of itch specifically.

Phototherapy

Of all participants, 194 (84�7%) indicated using phototherapy

for adult patients with AE. Of these participants, 32 (16�5%)
indicated that they primarily prescribe phototherapy, 59

(30�4%) indicated they use this often, 64 (33�0%) sometimes

and 39 (20�1%) rarely. The most commonly prescribed first-

line UV therapy was NB-UVB, by 157 participants (80�9%),
followed by BB-UVB (15 of 194, 7�7%) and UVAB (12 of

194, 6�2%). PUVA was most frequently prescribed as second-

line UV treatment (42 of 194, 21�6%), followed by BB-UVB

(32 of 194, 16�5%) and UVAB (28 of 194, 14�4%). PUVA
(25 of 194, 12�9%) and UVA1 (nine of 194, 4�6%) were

most commonly selected as the third-line choice of UV ther-

apy (Figure 3a). The most important reason for the use of

phototherapy was personal experience with the treatment

(114 of 194, 58�8%) and the most important reason against

was the unavailability of phototherapy at a centre (16 of 35,

46%) (Tables S1 and S2; see Supporting Information).

Figure 1 Number of participants per country.
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Systemic therapy and dosing schedules

In total 218 participants (95�2%) indicated they prescribe sys-

temic therapy. Several treatments were prescribed as the first-

line choice of therapy: ciclosporin by 118 (54�1%), oral corti-
costeroids by 71 (32�6%) and methotrexate by 67 (30�7%).
Azathioprine and mycophenolic acid were only prescribed first

line by 12 (5�5%) and four (1�8%) participants. Methotrexate

(89 of 218, 40�8%), azathioprine (67 of 218, 30�7%) and

ciclosporin (49 of 218, 22�5%) were the most commonly pre-

scribed second-line treatments. Azathioprine (67 of 218,

30�7%), mycophenolic acid (48 of 218, 22�0%) and

methotrexate (34 of 218, 15�6%) were the most commonly

selected third-line treatments (Figure 3b).

First-line methotrexate prescription was highest in university

teaching hospitals (38%, compared with 18% for general hospi-

tal and 15% for private practice), while prescription as third line

was more frequent in general hospitals (24%, compared with

12% and 15% for private practice and university hospitals,

respectively). In addition, private practices prescribed less

methotrexate than the other workplaces (P = 0�0053; Table S8c;
see Supporting Information). Mycophenolic acid was prescribed

mostly by university-based dermatologists (15% and 28% for

second and third line, respectively). Dermatologists from gen-

eral hospitals and private practices rarely (39% and 18%) or

never (39% and 65%) prescribed mycophenolic acid, respec-

tively (P < 0�001; Table S8d; see Supporting Information).

There were no significant differences between the type of

(a) (b)

(c)

Figure 2 (a) Percentages of participants who had access to photo(chemo)therapy (in general) per country. (b) Percentages of participants who

had access to systemic therapy (in general) per country. (c) Percentages of participants who had access to dupilumab per country. The countries

with more than 10 participants are Denmark, France, Germany, Ireland, Italy, Portugal, Spain and the Netherlands.
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workplace and the prescription patterns of the other systemic

therapies (Table S8a, b, e; see Supporting Information).

The following other demographic variables significantly

affected the responses. Less experienced participants more fre-

quently prescribed mycophenolic acid first and third line.

Mycophenolic acid was more frequently prescribed second

and third line when more patients were initiated on pho-

totherapy and systemic therapy (per 3 months). Female partic-

ipants prescribed less mycophenolic acid. Participants

prescribed oral corticosteroids more as first-, second- or third-

line therapy when they treated fewer patients with moderate-

to-severe AE. Azathioprine was most frequently prescribed sec-

ond and third line in participants treating 10–200 patients per

3 months, but rarely or never when < 10 or > 200 patients

were treated. Younger participants prescribed methotrexate

more first and second line, while older participants did this

rarely or never.

First-, second- and third-line choices of systemic therapy

grouped by country (only those with > 10 participants) are

presented in Tables S9–11 (see Supporting Information).

These tables show that dermatologists in Denmark and Ireland

more often prescribe methotrexate as first line (88% and 91%,

respectively, vs. 30�7% on average); that dermatologists in the

Netherlands more often prescribe ciclosporin as first line

(87% vs. 54�1% on average) and that oral corticosteroids are

mostly prescribed first line in Spain (57% vs. 32�6% on aver-

age). Table 2 shows prescribing practices in subgroups of

patients. Oral corticosteroids and ciclosporin are prescribed to

both pregnant (110, 50�5% and 64, 29�4%, respectively) and

lactating patients (102, 46�8% and 41, 18�8%, respectively).

Methotrexate was the preferred therapy for patients with

comorbidities (78 of 218, 35�8%) and elderly patients (106

of 218, 48�6%).
Not all systemic therapies were prescribed by all partici-

pants. Ciclosporin was prescribed by 201 participants

(87�8%), methotrexate by 199 (86�9%), oral corticosteroids

by 184 (80�3%), azathioprine by 135 (59�0%) and mycophe-

nolic acid by only 85 (37�1%). Tables 3–5 provide

(a) (b)

Figure 3 First-, second- and third-line choice of (a) phototherapy (n = 194) and (b) systemic therapy (n = 218). Participants were able to select

multiple therapies as first line, second line, third line, rarely or never prescribed.

Table 2 Prescription of systemic medication in subgroups (218 participants)

Ciclosporin Azathioprine Methotrexate Mycophenolic acid Oral corticosteroids

Patients with relative contraindications 44 (20�2) 21 (9�6) 45 (20�6) 28 (12�8) 66 (30�3)
Pregnant patients 64 (29�4) 8 (3�7) 2 (0�9) 2 (0�9) 110 (50�5)
Lactating patients 41 (18�8) 7 (3�2) 2 (0�9) 2 (0�9) 102 (46�8)
Obese patients 72 (33�0) 49 (22�5) 84 (38�5) 31 (14�2) 25 (11�5)
Teenagers 127 (58�3) 37 (17�0) 63 (28�9) 26 (11�9) 41 (18�8)
Patients with malignant disease (current or history) 16 (7�3) 7 (3�2) 74 (33�9) 7 (3�2) 82 (37�6)
Patients with comorbidities 36 (16�5) 35 (16�1) 78 (35�8) 33 (15�1) 40 (18�3)
Elderly 34 (15�6) 44 (20�2) 106 (48�6) 27 (12�4) 39 (17�9)

The data are presented as n (%). This table shows only in which subgroups participants would prescribe certain therapies. Relative and abso-

lute contraindications such as pregnancy and lactation during methotrexate use are not shown but should always be considered when making

a choice of systemic therapy.
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information on the frequency of use and discontinuation regi-

mens, the initial and maximum dosing schedules and the aver-

age and maximum durations on therapy. ‘Other’ therapies

used were ‘antibiotics’ (not specified), omalizumab, ritux-

imab, alitretinoin, photopheresis, dupilumab, ‘study medica-

tion’ (not specified), intravenous immunoglobulin, tacrolimus

and tofacitinib.

Of the 199 participants prescribing methotrexate, 100

(50�3%) indicated never giving a test dose, while 36 (18�1%)
indicated giving a test dose of 7�5 mg, 23 (11�6%) of 10 mg,

21 (10�6%) of 5 mg and seven (3�5%) of 2�5 mg. Oral corti-

costeroids were given for an acute flare (179 of 184, 97�3%),
during initiation of other immunosuppression (73 of 184,

39�7%), in addition to other immunosuppression (23 of

184, 12�5%) and only rarely as ongoing treatment (six of

184, 3�3%). In general, participants indicated that especially

their own clinical experience (140 of 218, 64�2%), baseline
tests and comorbidities (128 of 218, 58�7%), a low potential

long-term side-effect profile (123 of 218, 56�4%), sufficient
medium-term (> 3 months) efficacy (118 of 218, 54�1%)
and their knowledge of national or international guidelines

(115 of 218, 52�8%) influenced their choice for systemic

therapy (Table S3; see Supporting Information).

Regarding reasons for prescribing methotrexate, dermatolo-

gists in Denmark (17 in total) and Ireland (11 in total) mainly

indicated that better long-term efficacy (14 of 17, 82% and

10 of 11, 91%, respectively); a low potential acute (eight of

17, 47% and seven of 11, 64%) and long-term (12 of 17,

71% and four of 11, 36%) side-effect profile; knowledge of

international guidelines (10 of 17, 59% and four of 11,

36%), knowledge of expert opinions (six of 17, 35% and

eight of 11, 73%) and personal experience with the treatment

(10 of 17, 59% and 10 of 11, 91%) were reasons for their

prescription of methotrexate.

Perceived barriers for prescribing systemic therapy (not pre-

scribed by 11 participants) were a high potential acute side-

Table 3 Frequency of use and discontinuation regimens of systemic therapy

Ciclosporin Azathioprine Methotrexate Mycophenolic acid Oral corticosteroids

n = 201 n = 135 n = 199 n = 85 n = 184

Frequency of use
Rarely (< 10%) 72 (35�8) 82 (60�7) 79 (39�7) 70 (82) 80 (43�5)
Sometimes (11–25%) 70 (34�8) 44 (32�6) 54 (27�1) 14 (16) 58 (31�5)
Often (26–50%) 48 (23�9) 9 (6�7) 41 (20�6) 1 (1) 38 (20�7)
Mostly (> 50%) 11 (5�5) 0 (0�0) 25 (12�6) 0 (0) 8 (4�3)

Discontinuation regimen

Titrate dose over 1 week 12 (6�0) 5 (3�7) 5 (2�5) 5 (6) 52 (28�3)
Titrate dose over 1 month 80 (39�8) 47 (34�8) 46 (23�1) 24 (28) 76 (41�3)
Halve dose every 2 weeks 47 (23�4) 27 (20�0) 36 (18�1) 20 (24) 33 (17�9)
Discontinue without titration 50 (24�9) 50 (37�0) 94 (47�2) 33 (39) 15 (8�2)

The data are presented as n (%).

Table 4 Initial and maximum dosages of systemic therapy

Ciclosporin Azathioprine Methotrexate Mycophenolic acid Oral corticosteroids

n = 201 n = 135 n = 199 n = 85 n = 184
mg kg�1 per day mg kg�1 per day mg per week g per day mg kg�1 per day

Initial dose
Dose n (%) Dose n (%) Dose n (%) Dose n (%) Dose n (%)

< 2�5 22 (10�9) < 1 20 (14�8) < 5 6 (3�0) < 1 11 (13) < 0�5 75 (40�8)
2�5–3�5 110 (54�7) 1–2 98 (72�6) 5–10 60 (30�2) 1–1�5 40 (47) 0�5–1�0 107 (58�2)
3�6–4�5 37 (18�4) 2�1–3 17 (12�6) 11–15 109 (54�8) 1�6–2 32 (38) > 1�0 2 (1�1)
4�6–5�0 32 (15�9) > 3 0 (0�0) 16–20 22 (11�1) > 2 2 (2)

> 5�0 0 (0�0) 21–25 2 (1�0)
> 25 0 (0�0)

Maximum dose
Dose n (%) Dose n (%) Dose n (%) Dose n (%) Dose n (%)

< 2�5 2 (1�0) < 1 2 (1�5) < 5 1 (0�5) < 1 2 (2) < 0�5 24 (13�0)
2�5–3�5 32 (15�9) 1–2 53 (39�3) 5–10 8 (4�0) 1–1�5 12 (14) 0�5–1�0 146 (79�3)
3�6–4�5 42 (20�9) 2�1–3 76 (56�3) 11–15 33 (16�6) 1�6–2 51 (60) > 1�0 14 (7�6)
4�6–5�0 120 (59�7) > 3 4 (3�0) 16–20 69 (34�7) > 2 20 (24)
> 5�0 5 (2�5) 21–25 87 (43�7)

> 25 1 (0�5)
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effect profile (six of 11, 55%), a suspected risk of long-term

organ toxicity (five of 11, 45%), comorbidities (five of 11,

45%) and patient preferences (five of 11, 45%) (Table S4; see

Supporting Information). Both azathioprine (not prescribed by

83 participants) and mycophenolic acid (not prescribed by

133 participants) were rarely prescribed as the first-line

choice, due mainly to a lack of personal experience (50 of 83,

60% and 78 of 133, 58�6%, respectively). Other reasons for

and against prescribing specific systemic therapies are given in

Tables S5 and S6 (see Supporting Information).

Discussion

The prescribing of phototherapy and systemic immunomodu-

latory treatments for AE varies across European countries.

Despite the fact that clinical experience seemed the most rele-

vant reason for or against prescribing certain therapies, the

majority of dermatologists seem to prescribe treatments

according to current guidelines.10,15–18

In this study NB-UVB and PUVA were found to be the first-

and second-line choices of therapies for photo(chemo)therapy.

This corresponds with results from the UK TREAT adult sur-

vey,14 but only partly with the recommendations that can be

found in guidelines. Garritsen et al.2 found that NB-UVB and

UVA1 appear to be the most effective phototherapies based on

the available evidence. In our study UVA1 was only prescribed

by a small minority, but this could be based on a low avail-

ability of UVA1 for our participants. A more recent study by

Ling et al. showed that if NB-UVB is not effective in severe

AE, PUVA therapy may also be considered.19

Ciclosporin was found to be the preferred first-line systemic

therapy, which is in line with multiple guidelines and both the

European and North American paediatric TREAT

surveys.12,13,15,17,18 However, it does not correspond with the

results of the UK adult treatment survey, in which azathioprine

was preferred as first-line systemic therapy.14 A large proportion

of dermatologists did not favour ciclosporin as first-line therapy

and preferred oral corticosteroids (32�6%) or methotrexate

(30�7%). This is interesting, as during the course of our study

ciclosporin was the only licensed systemic agent for AE in Eur-

ope.20

As second-line treatment methotrexate and azathioprine

were most frequently selected. In most guidelines no specific

second-line therapy is suggested, but recommendations are

made that methotrexate, azathioprine and mycophenolic acid

are options to consider when ciclosporin fails to achieve

results in the treatment of AE.15,17,18

No significant difference was found between the type of

workplace and prescription patterns for ciclosporin, azathio-

prine and oral corticosteroids. For ciclosporin this could be

explained by the participants’ knowledge of guidelines (as

first-choice therapy) and the wider evidence base for ciclos-

porin (Table S5; see Supporting Information). For oral corti-

costeroids this might be explained by their historically very

regular prescription by both academic and nonacademic der-

matologists.

Another interesting finding is that the majority of dermatol-

ogists prescribed ciclosporin for a maximum period of 18

months, while in daily practice some patients seem to tolerate

ciclosporin longer.21 Furthermore, the prescription of ciclos-

porin and oral corticosteroids for pregnant or lactating patients

is in accordance with the recent position paper from the Euro-

pean Task Force on Atopic Dermatitis (ETFAD) on treatment

of parental AE during pregnancy and lactation.22 Oral corticos-

teroids were found to be most frequently prescribed for an

acute flare (97�3%) or during initiation of other

Table 5 Average and maximum durations of use of systemic therapy

Ciclosporin Azathioprine Methotrexate Mycophenolic acid Oral corticosteroids

n = 201 n = 135 n = 199 n = 85 n = 184

Average duration (months)
Duration n (%) Duration n (%) Duration n (%) Duration n (%) Duration n (%)

0–3 21 (10�4) 0–3 12 (8�9) 0–3 13 (6�5) 0–3 3 (4) < 1 143 (77�7)
4–6 86 (42�8) 4–6 15 (11�1) 4–6 25 (12�6) 4–6 10 (12) 1–3 36 (19�6)
7–12 61 (30�3) 7–12 43 (31�9) 7–12 47 (23�6) 7–12 31 (36) 4–6 4 (2�2)
13–18 21 (10�4) 13–18 27 (20�0) 13–18 36 (18�1) 13–18 17 (20) 7–12 1 (0�5)
19–24 10 (5�0) 19–24 22 (16�3) 19–24 34 (17�1) 19–24 11 (13) 13–18 0 (0�0)
> 24 2 (1�0) > 24 16 (11�9) > 24 44 (22�1) > 24 13 (15) 19–24 0 (0�0)

> 24 0 (0�0)
Maximum duration (months)

Duration n (%) Duration n (%) Duration n (%) Duration n (%) Duration n (%)
0–3 3 (1�5) 0–3 2 (1�5) 0–3 3 (1�5) 0–3 2 (2) < 1 74 (40�2)
4–6 27 (13�4) 4–6 12 (8�9) 4–6 14 (7�0) 4–6 2 (2) 1–3 80 (43�5)
7–12 64 (31�8) 7–12 17 (12�6) 7–12 23 (11�6) 7–12 13 (15) 4–6 24 (13�0)
13–18 25 (12�4) 13–18 10 (7�4) 13–18 16 (8�0) 13–18 8 (9) 7–12 3 (1�6)
19–24 55 (27�4) 19–24 27 (20�0) 19–24 15 (7�5) 19–24 13 (15) 13–18 0 (0�0)
> 24 27 (13�4) > 24 67 (49�6) > 24 128 (64�3) > 24 47 (55) 19–24 1 (0�5)

> 24 2 (1�1)
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immunosuppression (39�7%), which corresponds with a

recent consensus paper on systemic corticosteroids published

by the International Eczema Council.23 However, it is not in

line with the fact that 32�6% of the participants prescribe oral

corticosteroids as first-line therapy in the case of patients with

moderate-to-severe AE who did not have an acute flare.

When questioned about methotrexate, almost half of the par-

ticipants indicated using a test dose before starting therapy,

while the ETFAD and American Academy of Dermatology guide-

lines do not mention the use of a test dose.10,17 Methotrexate

was further the most preferred therapy for elderly patients and

those with comorbidities. This might be explained by the fact

that dermatologists historically have broad experience with the

prescription of methotrexate in other skin diseases – such as

psoriasis – and in different subgroups of patients. Also,

methotrexate has a lower acute toxicity risk than ciclosporin, for

example, and could be suitable for long-term use.

In total 229 completed surveys from 30 countries were anal-

ysed in this study, providing a representation of practice within

Europe (64�6% academic dermatologists, 35�4% nonacademic

dermatologists). As data were collected on both phototherapies

and systemic therapies, this study provides a complete view on

the treatment of patients with moderate-to-severe AE in Europe

before the standard use of biologics for AE–although the fact

that the majority of the countries had fewer than five partici-

pants might have influenced the results. In this study only der-

matologists who treated patients with moderate-to-severe AE

regularly were included. Selection bias may play a role in our

study. The majority of dermatologists in our study were based

in academic hospitals, participants were not queried about the

simultaneous use of two systemic therapies and recall bias could

play a role. Our intercountry data show some interesting differ-

ences between countries. However, these results need to be

interpreted carefully as more participants per country are

needed for reliable intercountry analyses.

The results from this study provide evidence that next to

(on-label) ciclosporin, phototherapies and off-label systemic

therapies are chosen by dermatologists as the first choice of

treatment for patients with moderate-to-severe AE. This is yet

another reason to refine the guidance provided to dermatolo-

gists treating adult patients with AE. More high-quality evi-

dence is needed. Large, well-designed prospective patient

cohorts (for real-life data) or (living) network meta-analyses24

might provide the data that are needed, and might provide

guidance on the treatment of subgroups, for example. The

TREAT Registry Taskforce25 has developed a core dataset that

can aid in gathering comparable data26,27 and that is already

used in many national research registries (https://treat-registry-

taskforce.org/).

As a next step, it might be interesting to compare the

results of this study with insurance company data. Also, as the

treatment of AE will very likely change with the further intro-

duction of new developments, it might be very interesting to

re-evaluate the prescribing practices in moderate-to-severe AE

in the future and see how these changes have influenced

patient care. This will be even more interesting in the future

as our understanding of the molecular basis of AE advances

and phenotypes and biomarkers that characterize these pheno-

types are being unravelled.28
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