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Abstract
The evidence- and consensus-based guideline on atopic eczema was developed in accordance with the EuroGuiDerm

Guideline and Consensus Statement Development Manual. Four consensus conferences were held between December

2020 and July 2021. Twenty-nine experts (including clinicians and patient representatives) from 12 European countries

participated. This first part of the guideline includes general information on its scope and purpose, the health questions

covered, target users and a methods section. It also provides guidance on which patients should be treated with sys-

temic therapies, as well as recommendations and detailed information on each systemic drug. The systemic treatment
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options discussed in the guideline comprise conventional immunosuppressive drugs (azathioprine, ciclosporin, gluco-

corticosteroids, methotrexate and mycophenolate mofetil), biologics (dupilumab, lebrikizumab, nemolizumab, omal-

izumab and tralokinumab) and janus kinase inhibitors (abrocitinib, baricitinib and upadacitinib). Part two of the guideline

will address avoidance of provocation factors, dietary interventions, immunotherapy, complementary medicine, educa-

tional interventions, occupational and psychodermatological aspects, patient perspective and considerations for paedi-

atric, adolescent, pregnant and breastfeeding patients.
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Scoping and defining the purpose of the
guideline
The aim of this guideline is to provide guidance on the manage-

ment and treatment of patients with atopic eczema (AE) of all

severities and age groups. According to the scoping document,

the objectives of the guideline are as follows:

• To generate recommendations and treatment algorithms on

topical therapy, phototherapy as well as novel and estab-

lished systemic treatments for AE, based on the latest evi-

dence.

• Provide guidance in the management of AE patients during

pregnancy and AE patients with allergic and other comor-

bidities.

Population and health questions covered by the
guideline
The target population are patients with AE of all ages. Major

health questions (regardless of sex, ethnicity or gender) regard-

ing AE are as follows:

• What is the optimal treatment with regard to patients’

needs, taking efficacy, safety/tolerability of different treat-

ment options and comorbidities into consideration?

• How should the selected treatment option best be managed

and monitored?

Whenever possible and feasible, the recommendations are

evidence-based, taking into account the results of systematic

evidence synthesis based on rigorous methods and on the practi-

cal experience obtained by the expert group.

Targeted users of this guideline
This guideline has been prepared for physicians, especially

dermatologists, paediatricians, allergists, general practitioners

and other specialists taking care of patients with AE. Patients

and caregivers may also be able to get reliable information

and advice with regard to evidence-based therapeutic

modalities.

Methods section
The EuroGuiDerm guideline on AE was developed in accor-

dance with the EuroGuiDerm Methods Manual v1.3. For the

detailed description of the guideline development process and

an overview of the evidence referred to, please see the EuroGui-

Derm guideline on AE Methods Report and the Evidence

Report. Both are available alongside the guideline document on

the EDF website: https://www.edf.one/de/home/Guidelines/

EDF-EuroGuiDerm.html.

Nomination of experts, management of conflict of interest
The guideline development group comprised 26 experts from 12

countries nominated by EuroGuiDerm national partner societies

or the two guideline co-coordinators (AW and CF). All nomina-

tions were reviewed and confirmed by the EuroGuiDerm Board

of Directors. In addition, three patient representatives partici-

pated in the guideline development.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.

JEADV 2022, 36, 1409–1431

1410 Wollenberg et al.

 14683083, 2022, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.18345 by U

niversity O
f D

ebrecen, W
iley O

nline L
ibrary on [14/10/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/jdv.18429
https://doi.org/10.1111/jdv.18429
https://www.edf.one/home/Guidelines/Guidelines.html
https://www.edf.one/home/Guidelines/Guidelines.html
https://www.edf.one/de/home/Guidelines/EDF-EuroGuiDerm.html
https://www.edf.one/de/home/Guidelines/EDF-EuroGuiDerm.html


Thirty-eight percent of the experts declared personal-financial

interests (for details on classification see EuroGuiDerm Methods

Manual v1.3.). These members were neither eligible to take the lead

in a respective working group nor for voting on recommendations

pertaining to systemic treatment or on the stepped-care plan.

Development of the guideline and the consensus process
The chapters of the guideline and the recommendations had

been developed by the group members, who formed a num-

ber of working groups. Each chapter and all recommenda-

tions were reviewed, discussed and amended where

appropriate by the entire group. All texts and recommenda-

tions were voted on with a necessary minimal agreement of

>50% during the consensus conferences. AN facilitated all

four consensus conferences using a structured consensus

technique. Both internal and external review were conducted.

Dissemination and implementation plans were developed. For

more details, see Methods Report.

The wording of the recommendations was standardized (as

suggested by the GRADE Working Group1).

Wording of recommendations

The recommendations are presented throughout this guide-

line as displayed below: alongside the wording of the recommen-

dations (see Tables 1 and 2) the arrow(s) and colours indicate

the direction and the strength of each recommendation (see

Table 3). The rate of agreement (consensus strength) is also dis-

played as the actual percentage and in form of a category-type

pie chart. For all systemic drugs, we added the dosages (accord-

ing to the European Medicines Agency). Additionally, the

certainty of evidence was added (see Table 3) where applicable

(bold – significant difference; associations are reported in line

with Drucker et al.2).

Evidence
The living systematic review by Drucker et al.3 was used as the

evidence base based on which we created an evidence-to-

decision framework (see Evidence Report). Furthermore, chal-

lenges exist with comparing clinical trials in AE due to their dif-

ferences in trial design, including study comparators, rules for

rescue treatment, washout periods for topical and systemic treat-

ments, inclusion criteria and the duration of the screening per-

iod.4 Finally, this analysis does not take into consideration the

overall management plan that targets long-term stabilization,

flare prevention and avoidance of side-effects beyond 16 weeks.5

We only summarize the results here. For limitations, please refer

to the website.

For each recommendation that is evidence-based, we added

the certainty of the evidence when compared with placebo.2 The

assessment of the certainty of evidence leads to four grades

(Table 5.1. GRADE Handbook6).

Overview of recommendations
Stepped-care plans for the treatment of AE in adults (Fig. 1) and

in children and adolescents (Fig. 2) can be found below. Table 4

shows general recommendations for systemic drugs for adult AE

patients, who are candidates for systemic treatment.

Introduction to systemic treatment
The area of systemic therapy of AE has flourished during the last

few years, as many new substances are marketed, licensed, or in

the last step of clinical development. The licensing programmes

of the various new biologics and small molecules are providing

much better levels of evidence than what is available for the

longer existing drugs.

By tradition, systemic therapy of AE is deemed necessary if

the signs and symptoms of AE cannot be controlled sufficiently

with appropriate topical treatments and UV-light therapy. Sys-

temic therapy can also be useful to reduce the total amount of

topical corticosteroids (TCS) in patients who need large

amounts of potent TCS for large body areas over prolonged

periods to control their AE.

Table 1 Terminology used throughout the guideline

Terminology Definition
Acute flare Clinically significant worsening of signs and symptoms of

AE requiring therapeutic intervention

Acute
intervention

Treatments that address acute flares and typically lead to
treatment response within days (in contrast to
‘maintenance treatment’)

Short term When used in the context of clinical trials, this refers to
treatment up to 16 weeks

Reactive Treatment initiations or adaptations in response to a
visible change in disease severity, in particular disease
flares (in contrast to ‘proactive’ treatment)

Long term When used in the context of clinical trials, this refers to
treatment longer than 16 weeks

Proactive Intermittent (typically twice a week) application of anti-
inflammatory therapy to previously affected skin, in
addition to an ongoing emollient treatment of unaffected
and affected skin (in contrast to ‘reactive’ treatment)

Maintenance
treatment

Regular, usually daily application of topical or systemic
therapy for several months (in contrast to ‘acute
intervention’)

Table 2 Definitions of treatment goals

Treatment
goal

Definition

Remission/
Control

Satisfactory reduction in the signs and symptoms of AE whilst
being on a safe long-term anti-inflammatory treatment

Complete
remission

Disappearance of the signs and symptoms of AE without use
of anti-inflammatory treatment

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.

JEADV 2022, 36, 1409–1431

European guideline on atopic eczema – part I 1411

 14683083, 2022, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jdv.18345 by U

niversity O
f D

ebrecen, W
iley O

nline L
ibrary on [14/10/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



Candidates for systemic treatment may be either patients

with a high composite score such as a SCORAD above 50

(scale definition), or to patients clinically failing to respond

to an appropriately conducted topical therapy (functional

definition), or patients unable to participate in normal daily

life activities whilst following an adequate treatment regimen

(social definition).

Local regulations may necessitate the use of other scores

such as physician-based scores (e.g. EASI) in combination

with patient-reported outcomes (e.g. DLQI). Many other

scores exist summarized and assessed by the HOME ini-

tiative that may also serve as a base to classify disease

severity.7

It must be highlighted that the indication to systemic treatment

is a patient individual decision, and that a signs-only score,

such as EASI, is not an adequate tool to discriminate for pro-

viding or declining systemic therapy to an individual patient.

100% agreement.

Before starting systemic treatment, it is important to rule out

relevant differential diagnoses such as cutaneous T-cell lym-

phoma and in selected cases primary immunodeficiency syn-

dromes,8 and to ascertain that potential trigger factors such as

allergic contact dermatitis, and behavioural as well as educa-

tional reasons for poor responses.

Until recently, rather broad acting immunosuppressants,

such as systemic corticosteroids (SCS), ciclosporin (CyA),

azathioprine (AZA), mycophenolate mofetil (MMF), enteric-

coated mycophenolate sodium (EC-MPS) and methotrexate

(MTX) were the only systemic treatment options available for

difficult-to-treat AE. Most were not licensed for this indica-

tion (see Table 4). These drugs may roughly be divided in

two groups: SCS and CyA have a rapid onset of action and

can be used to treat flares of AE or to bridge the time until

onset of action of slow acting systemic immunosuppressants

such as MTX, AZA and MMF/EC-MPS. The kinetics of the

novel januskinase inhibitors baricitinib (Bari), abrocitinib

(Abro) and upadacitinib (Upa) place these agents in the fast-

acting group, whereas the Th2-blocking agents dupilumab

(Dupi), tralokinumab and lebrikizumab, as well as the IL31-

receptor blocking agent nemolizumab (Nemo) need some

weeks to reach full efficacy.

Special considerations should be taken during the ongoing

COVID-19 pandemic, as indicated by recommendations from

the European Taskforce for Atopic Dermatitis.9,10 Particular

caution is required where patients receive combined systemic

therapy.

The following recommendations for systemic drugs are based

on expert opinions, the living systematic review by Drucker

et al.,3 other published literature and medical considerations,

and may differ from the legal licensing status and access routes,

which are not uniform in European countries.

Table 3 Recommendation strengths – wording, symbols and interpretation and definition of certainty of evidence6

Strength Wording Symbols Implications

Strong recommendation for
the use of an intervention

‘We recommend . . .’ We believe that all or almost all informed people would make this 
choice.

Weak recommendation for
the use of an intervention

‘We suggest . . .’ We believe that most informed people would make this choice, but a 
substantial number would not. 

No recommendation with 
respect to an intervention

‘We cannot make a 
recommendation with 
respect to . . .’

0
At the moment, a recommendation in favour of or against an intervention 
cannot be made due to certain reasons (e.g. no reliable evidence
available, conflicting outcomes)

Weak recommendation against 
the use of an intervention

‘We suggest against . . .’ We believe that most informed people would make a choice against 
this intervention, but a substantial number would not.

Strong recommendation against 
the use of an intervention

‘We recommend against 
. . .’

We believe that all or almost all informed people would make a choice 
against this intervention.

High : we are very confident that the true effect lies close to that of the estimate of the effect.

Medium : we are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different.

Low : our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.

Very low : we have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Conventional systemic drugs

Azathioprine (AZA)

Mechanisms of action and efficacy AZA is a prodrug which is

rapidly converted in vivo to the antimetabolite 6-mercaptopurine

(6-MP), following cleavage of its imidazole side chain. It is

believed to exert its primary immunosuppressant effect via

metabolites of 6-MP, thioguanine nucleotides, which are subse-

quently incorporated into DNA, inhibiting its synthesis.11

The efficacy of AZA is comparable to that of MTX but lower

compared to dupilumab and ciclosporin in clearing clinical signs

of AE.2

Randomized clinical trials report a significant superiority

of AZA vs placebo, with a decrease in clinical scores such as

Six Area, Six Sign Atopic Dermatitis and Scoring Atopic Der-

matitis (SASSAD) by 26% to 39% after 12 weeks.12 However,

results from retrospective studies are less favourable with a

percentage of AZA treatment failure varying from 30% to

57% due to adverse effects or lack of effectiveness.13–15 An

observational follow-up study of 36 adult patients with severe

AE treated with MTX or AZA over a 24-week period

demonstrated less improvement in subjects with filaggrin

mutations (36%, 13/36) compared with those without filag-

grin mutations.12

Long-term studies on adult patients treated with either AZA

or MTX showed a relative reduction in SCORAD of 53%

(P < 0.01) and 63% (P < 0.01) after 2 years, and 54% and 53%

after 5 years, respectively.12,16 Patients with a Filaggrin mutation

seemed to have slower but prolonged effects of therapy com-

pared with patients without a mutation.12,16

Dosage: acute flare, short term, long term

• off licence

• commonly used dosage

s adults and children: 1–3 mg/kg bodyweight per day

○ If no improvement of AE occurs within 3 months, with-

drawing azathioprine should be considered.

• We recommend combining AZA, as any systemic treatment

with emollients and, whenever needed, topical anti-

inflammatory treatment in AE patients.

• If timely thiopurine S-methyltransferase (TPMT) activity

measurement is available, the following dosing of AZA has

been suggested:

○ very low activity (<2.5 per mL red blood cells [RBC]),

treatment should not be started
○ intermediate activity (2.5–7.5 nmol/h/mL RBC): 0.5 mg/

kg bodyweight per day for the first 4 weeks and then

increase to 1.0 mg/kg bodyweight per day

○ normal activity (>7.5 nmol/h/mL RBC): 2.0 mg/kg body-

weight per day for the first 4 weeks and then increase to

2.5–3.0 mg/kg bodyweight per day

Low azathioprine doses (0.5–1.0 mg/kg bodyweight per day)

for the first 4 weeks were shown to reduce gastrointestinal side-

effects.17

If TPMT results are not available prior to starting AZA ther-

apy, then half the standard treatment should be given for about

4–6 weeks under close monitoring of full blood count and liver

profile, prior to going up the full treatment dose.

Safety In the short and medium term, the most commonly

reported serious dose-dependent effects are hepatotoxicity and

myelotoxicity, together with gastrointestinal disturbances.

Furthermore, idiosyncratic hypersensitivity reactions (e.g. fever,

rigours, myalgia, arthralgia and occasionally pancreatitis) may

occur.18

Concerns have been raised about the potential carcinogenecity

induced by long-term treatment with azathioprine (predomi-

nantly squamous cell skin cancer and non-Hodgkin’s

We suggest using azathioprine in AE patients who are candidates for systemic 
treatment.  

>75%

(15/16)
Evidence and consensus based, 

see Evidence Report

azathioprine: off licence; commonly used dosage
adults: 1-3 mg/kg per day
children: 1-3 mg/kg per day

Certainty of evidence2,3:
Short term (8-16 weeks) vs placebo (NMA main analysis)

 LOW for mean difference / standardized mean difference change in signs, DLQI, Itch VAS; OR undesirable effects
Short term (8-16 weeks) vs placebo (NMA currently used drugs)

LOW for standardized mean difference change in signs, QoL
 VERY LOW for standardized mean difference change in itch

For azathioprine versus other drugs, see Evidence Report

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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lymphoma), especially if AZA is combined with other immuno-

suppressant regimens.19

Monitoring

• Baseline: Complete blood count, renal and liver profile.

• TPMT activity if available.

• Screening for chronic infections (e.g. hepatitis B/C, HIV)

before therapy should be considered.

• Follow-up: Complete blood count, renal and liver profile

twice monthly for 2 months, monthly for 4 months, then

every other month and with dose increases.

• Pregnancy testing before and during AZA therapy where

indicated.

Combination with other treatments Concomitantly to AZA,

topical therapy with corticosteroids and or calcineurin inhibitors

can be applied.

Because of a potentially increased risk to develop skin cancer,

AZA should not be combined with UV light (UVA, UVB and

PUVA).

Special considerations There is a theoretical risk of teratoge-

nesis with AZA. This is based on studies in animals in which

very high doses of AZA were used. However, in practice,

AZA has been used for over 30 years in sexually active men

and women and no definite association between the drug

and the incidence of fetal abnormalities has been observed.

There also seems to be no effect on fertility.

baseline 
therapy

severe

↑↑ emollients
daily, in sufficient quan�ty and adjust 
frequency to degree of skin dryness

↑↑
avoidance of

allergens
as much as possible in 

sensi�zed pa�ents 

↑↑
educa�onal 
programmes

↑↑
psychosoma�c 

counseling

↑↑ Dupi2

↑ AZA1,3 ↑ MTX1,3
↑

Systemic 
glucocor�costeroids2

only as rescue therapy

↑ wet wraps
acute

↑↑ TCS2

proac�ve

↑↑ TCI2

proac�ve

↑↑ TCI2

reac�ve

↑↑ TCS2

acute 

↑↑

NB-UVB 
and medium 
dose UVA1 

↑↑ Bari2

In
 a

lp
ha

be
�c

al
or

de
r

mild

moderate

Con�nue measures recommended below and select from (if appropriate):

Con�nue measures recommended below and select from (if appropriate):

Con�nue measures recommended below and select from (if appropriate):

1 refer to guideline text for restric�ons, 2 licensed indica�on, 3 off-label treatment  
↑↑ (dark green) strong recommenda�on for the use of an interven�on / ↑ (light green) weak recommenda�on for the use of an interven�on
For defini�ons of disease severity, acute, reac�ve, proac�ve see sec�on ‘VII‘ and sec�on ‘Introduc�on to systemic treatment‘ of the EuroGuiDerm Atopic Eczema
Guideline
Abro= abroci�nib; AZA=azathioprine; Bari=barici�nib; CyA=ciclosporin; Dupi=dupilumab; MTX=methotrexate; TCI=topical calcineurin inhibitors; TCS= topical
cor�costeroids; Tralo=tralokinumab; Upa=upadaci�nib; UVA1=ultraviolet A1; NB-UVB=narrow-band ultraviolet B

Stepped-care plan for adults with atopic eczema

• Add an�sep�c/an�bio�c/an�viral/an�fungal

treatment in cases of infec�ons

• Consider compliance and diagnosis, if therapy

has insufficient effect

• Refer to Table 2 in part 2 of the guideline for 

TCS classes recommended

↑↑ CyA1,2 ↑↑ Tralo2 ↑↑ Upa2

100% Agreement

Symbols Implications (adapted from GRADE 1)

 �� We believe that all or almost all informed people would make that choice.

� We believe that most informed people would make that choice, but a substantial number would not. 

0 We cannot make a recommendation.

� We believe that most informed people would make a choice against that intervention, but a substantial number would not.

�� We believe that all or almost all informed people would make a choice against that choice.

 No recommendation.

Figure 1 Stepped-care plan for adults with AE.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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According to a recent position paper by ETFAD,20 AZA use

during pregnancy should be avoided as there are better options,

but may be used off-label in the absence of other alternatives as

continuation of treatment in women already receiving this treat-

ment at the time of conception. According to experts’ opinion

of the ETFAD, the dosage of azathioprine should be reduced by

50% if it is continued during pregnancy. Initiation of azathio-

prine after conception is not recommend.

The use of AZA during lactation is debated. The WHO has

recommended that the potential side-effects of AZA outweigh

the effects and benefits of the treatment,21 and studies suggest

that AZA intake during breastfeeding could increase the long-

term risk of immunosuppression and carcinogenesis in the

child.22

AZA is not licensed for the treatment of AE in children but it

has proven beneficial in several retrospective paediatric case ser-

ies. The main disadvantage of AZA is that it reaches its maxi-

mum treatment effect only after 3–4 months.23

baseline 
therapy

↑↑ emollients
daily, in sufficient quan�ty and adjust 
frequency to degree of skin dryness

avoidance of 
allergens

↑↑

as much as possible in 
sensi�zed pa�ents 

↑↑
educa�onal 
programmes

psychosoma�c 
counseling

↑↑

wet wraps↑

acute

TCS2↑↑

proac�ve

TCI2↑↑

proac�ve

TCI2↑↑

reac�ve

TCS2↑↑

acute 

al
ph

ab
e�

c 
or

de
r

mild

moderate

↑ AZA3 ↑ MTX3

↑

NB-UVB 
and medium 
dose UVA11

Stepped-care plan for children and adolescents with atopic eczema

severe

↑ AZA3 ↑ MTX3

al
ph

ab
e�

c 
or

de
r

↑↑ CyA1,3

in licence for ≥ 16 
years

↑↑ Dupi2

in licence for ≥ 6 years

↑ AZA1,3 ↑ MTX1,3

In
 a

lp
ha

be
�c

al
 o

rd
er

↑↑ CyA1,3

in license for ≥ 16 years

↑↑ Dupi2

in license for ≥ 6 yearssevere

Con�nue measures recommended below and select from (if appropriate):

Con�nue measures recommended below and select from (if appropriate):

Con�nue measures recommended below and select from (if appropriate):

1 refer to guideline text for restric�ons, 2 licensed indica�on, 3 off-label treatment  
↑↑ (dark green) strong recommenda�on for the use of an interven�on / ↑ (light green) weak recommenda�on for the use of an interven�on
For defini�ons of disease severity, acute, reac�ve, proac�ve see sec�on ‘VII‘ and sec�on ‘Introduc�on to systemic treatment‘ of the EuroGuiDerm Atopic Eczema 
Guideline
AZA=azathioprine; CyA=ciclosporin; Dupi=dupilumab; MTX=methotrexate; TCI=topical calcineurin inhibitors; TCS= topical cor�costeroids; Upa=upadaci�nib; 
UVA1=ultraviolet A1; NB-UVB=narrow-band ultraviolet B

• Add an�sep�c/an�bio�c/an�viral/an�fungal 

treatment in cases of infec�ons 

• Consider compliance and diagnosis, if therapy has 

insufficient effect

↑↑ Upa2

in license for ≥ 12 years

>75%
(11/13)
2 abstentions

Symbols Implications (adapted from GRADE 1)

 �� We believe that all or almost all informed people would make that choice.

� We believe that most informed people would make that choice, but a substantial number would not. 

0 We cannot make a recommendation.

� We believe that most informed people would make a choice against that intervention, but a substantial number would not.

�� We believe that all or almost all informed people would make a choice against that choice.

 No recommendation.

• Refer to Table 2 in part 2 of the guideline for 

TCS classes recommended

Figure 2 Stepped-care plan for children and adolescents with AE.

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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Ciclosporin

Mechanisms of action and efficacy Ciclosporin inhibits T-cell

activation and proliferation by blocking nuclear factor of acti-

vated T-cell (NFAT)-dependent cytokine production.

Ciclosporin has been approved for treatment of AE in adults

in many European countries and is considered a first-line option

for patients with severe disease if other, novel therapies are not

available or indicated. Ciclosporin is very effective for AE in

both children and adults with a better tolerability in chil-

dren.24,25 Although similarly effective in the above NMA meta-

analysis evaluating trials up to 16 weeks, real-life data reveal a

longer drug survival of dupilumab compared with CyA after

16 months.2,26 In head-to-head trials ciclosporin was superior to

MTX, prednisolone, IVIG, UVA and UVB, and similarly effica-

cious as EC-MPS.12,27 In the short-term treatment of AE, higher

ciclosporin dosages (5 mg/kg per day) lead to a more rapid

response and are more efficacious than lower dosages (2.5–
3 mg/kg per day).12 Long-term use of ciclosporin up to 1 year

can be recommended based on several trials; however, their evi-

dence is limited because of the open-label design and high drop-

out rates.12

Dosage: acute flare, short term, long term

• in licence for ≥16 years

• standard dosage adults: 2.5–5 mg/kg per day in two single doses

○ Acute flare, short-term: 4–5 mg/kg body weight per day

○ Long-term: 2.5–3 mg/kg body weight per day

• commonly used dosage children: 2.5–5 mg/kg per day in

two single doses

○ We recommend combining CyA, as is the case with any

systemic treatment, with emollients and, whenever needed,

topical anti-inflammatory treatment in AE patients.

Safety Ciclosporin has a narrow therapeutic index and requires

a close follow-up for blood pressure and signs of renal impair-

ment. Of note, clinically relevant increase of creatinine seems less

common than expected.15,25

Monitoring

• Blood pressure, full blood count, renal and liver profile (in-

cluding GGT) according to national guidelines (e.g. at base-

line, 4 weeks and then 3-monthly).

We recommend to start with higher ciclosporin dosages in order to achieve a more rapid 
response in AE patients who are candidates for systemic treatment.

>75%

(16/17)
Expert Consensus

We recommend close follow-up for potential blood pressure elevation and signs of renal 
impairment in AE patients on ciclosporin.

>75%

(15/17)1

Expert Consensus

12 abstentions

We recommend using ciclosporin to achieve disease control in AE patients who are 
candidates for systemic treatment.

>75%

(19/20)1

Evidence and consensus based, 
see Evidence Report

Ciclosporin: in licence for ≥ 16 years
standard dosage adults: 2.5-5 mg/kg per day in two single doses
commonly used dosage children: 2.5-5 mg/kg per day in two single doses

Certainty of evidence2,3:
Short term (8-16 weeks) vs placebo (NMA main analysis)

 LOW for mean difference / standardized mean difference change in signs, Itch VAS
Short term (8-16 weeks) vs placebo (NMA commonly used drugs)

LOW for standardized mean difference change in signs, QoL
 VERY LOW for standardized mean difference change in itch

For ciclosporin versus other drugs, see Evidence Report

11 abstention

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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• Screening for hepatitis B/C and HIV before therapy should

be considered.

Combination with other treatments Concomitantly to ciclos-

porin, topical therapy with corticosteroids and/or calcineurin

inhibitors can be applied.

Because of a potentially increased risk to develop skin cancer,

ciclosporin should not be combined with UV light (UVA, UVB

and PUVA).

Special considerations Ciclosporin has been shown to be effec-

tive, safe and well tolerated in children and adolescents.24,28

Ciclosporin can be considered in pregnant woman with severe

AE. So far, no increased risk of congenital malformations or fetal

death compared to the background populations have been

reported. An increased risk of low birthweight cannot be ruled

out.20 Where systemic therapy is likely to be needed throughout

pregnancy, ciclosporin is first-choice therapy.20

Systemic glucocorticosteroids

Mechanisms of action and efficacy Glucocorticoids are a class

of steroid hormones that bind to the glucocorticoid receptor.

The activated glucocorticoid receptor complex upregulates the

expression of anti-inflammatory proteins and suppresses the

expression of pro-inflammatory proteins, leading to broad anti-

inflammatory property.29

There are only few studies in adult and paediatric AE patients,

despite the regular use of systemic glucocorticosteroids in clini-

cal practice. In studies conducted in children and adults, sys-

temic glucocorticosteroids do not induce long-term remission

and swift rebound is common. Systemic glucocorticosteroids

have significantly inferior efficacy than ciclosporin.24,30

Dosage: acute flare, short term, long term

• Acute flare: Starting dose is usually 0.5 mg/kg bodyweight

per day. Treatment should be discountinued or tapered as

soon as possible.

• Short-term and long-term: not recommended.

• We recommend combining systemic glucocorticosteroids,

as is the case with any systemic treatment, with emollients

and, whenever needed, topical anti-inflammatory treatment

in AE patients.

Safety Systemic glucocorticosteroids have a wide therapeutic

index. Toxicity is related to the mean dose, cumulative dose and

duration of use. At high doses and with long-term use (typically

>0.5 mg/kg/day) important side-effects include skin atrophy,

weight gain, sleep disturbance, mood changes, hyperglycaemia

or new onset diabetes, peptic ulcers/gastritis, osteoporosis, and

increased susceptibility to infections.31 In particular with long-

term use, patients can also develop adrenal suppression and

together with a high risk of rebound flares when tapering the

treatment dose, cessation can be challenging. Systemic glucocor-

ticosteroids must therefore be avoided as a long-term treatment

in adults and children. Even a fairly high dose can simply be

stopped without tapering when used for no longer than

3 weeks.32

Monitoring For acute rescue therapy, there is no standard set of

laboratory parameters. Monitoring should there be based on

individual patient needs.

Combination with other treatments None of the other treat-

ments in AE are contraindicated when using systemic glucocorti-

costeroids.

Special considerations Treatment of acute flares of AE with

oral glucocorticosteroids is moderately effective.24,30

Systemic glucocorticosteroids have an unfavourable risk/ben-

efit ratio for the long-term treatment of adult and paediatric AE.

We suggest using systemic glucocorticosteroids only as rescue therapy for acute flares 
in AE patients. 

>75%

(13/17)1

Expert Consensus

Systemic glucocorticosteroids: general unspecific licence for steroid responsive skin disease adults and children; 
starting dose 0.5mg/kg per day; dosage maximum: 1 mg/kg per day

We recommend against the long-term use of systemic glucocorticosteroids in AE 
patients.

100% agreement

(18/18)
Expert Consensus

11 abstention

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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Methotrexate

Mechanisms of action and efficacy MTX is a folic acid antago-

nist that impedes cell division, DNA/RNA synthesis and repair

and protein synthesis, altogether suppressing the activity of the

immune system. Although its exact action in AE is not fully

understood, inhibition of the janus kinase (JAK)/STAT pathway

has been proposed.33

MTX has been used in the treatment of moderate and severe

AE for years, but only a limited number of non-randomized

controlled trials have examined the effect and treatment regi-

mens. Consequently, recommendations have been primarily

based on case series and expert consensus,34–36 one controlled

study comparing MTX with AZA in adults37 and an open-label

randomized multi-centre study in children.38 Altogether these

studies support that MTX can be considered a moderately effec-

tive, relatively safe and well-tolerated treatment for severe AE

both in children and adults – findings also in keeping with

recent retrospective studies.39–41 The efficacy of MTX was com-

parable to AZA and lower than dupilumab and ciclosporin in

clearing clinical signs of AE at week 16. However, there are no

long-term follow-up head-to-head studies available for further

comparison.2 The onset of action takes several weeks and peak

efficacy is seen after months, but speed of treatment effect onset

depends on the dosing regimen.34–36 One adult study suggests

that patients who do not benefit from a moderate weekly dose

(10–15 mg) of MTX over a 3-month treatment period will prob-

ably not benefit from an increased dosage. However, slow grad-

ual up-dosing of MTX might underestimate the therapeutic

potential of the drug in AE. In children 0.4 mg/kg/week is rec-

ommended, which is significantly higher than dosing in adults.34

25 mg per week is the widely used maximum treatment dose for

adult and paediatric AE patients.

Dosage: acute flare, short term, long term

• off licence

• commonly used dosage

○ adults: initial dose: 5–15 mg/ per week; maximum dose:

25 mg/week

○ children: 0.3–0.4 mg/kg per week Acute flare and short-

term: no relevant dosing

• Oral and subcutaneous delivery are considered equivalent

options of administration. For patients in whom MTX 15

to 25 mg orally once weekly is ineffective or poorly toler-

ated, a trial of subcutaneous MTX administration is an

alternative.

• We recommend combining MTX, as is the case with any

systemic treatment, with emollients and, whenever needed,

topical anti-inflammatory treatment in AE patients.

• Concomitant use of folic acid should be considered to

reduce gastrointestinal and other side-effects related to the

folic acid antagonistic effect of the drug.42

Safety As MTX is a commonly used drug in dermatology, the

safety profile is well recognized, with nausea, fatigue and raised

liver enzymes as main side-effects, while pancytopenia and idio-

pathic pulmonary fibrosis are of key concern but only very rarely

seen.

MTX is generally well tolerated and is considered safe for

long-term treatment, based on experience and multiple studies

including both adults and children suffering from psoriasis and

rheumatologic disease.43,44

Monitoring Complete blood count, renal and liver profile

before and every 4 weeks for the first 3 months or, after increas-

ing the dose, then every 8–12 weeks.

Type III procollagen peptide (PIIINP) should be moni-

tored according to national and local guidelines when avail-

able. Fibroscan or liver biopsy when necessary in selected

cases.

We suggest using methotrexate in AE patients who are candidates for systemic 
treatment.

100% agreement

(17/17)
Evidence and consensus based, 

see Evidence Report

Methotrexate: off licence; commonly used dosage
adults: initial dose: 5-15 mg per week; maximum dose: 25 mg per week 
children: 0.3–0.4 mg/kg per week; maxium dose: 25mg per week

Certainty of evidence2,3:
Short term (8-16 weeks) vs placebo (NMA main analysis)

 LOW for standardized mean difference change in signs
Short term (8-16 weeks) vs placebo (NMA currently used drugs)

  LOW for standardized mean difference change in signs, Qol
  VERY LOW for standardized mean difference change in itch

For methotrexate versus other drugs, see Evidence Report

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.

JEADV 2022, 36, 1409–1431
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Screening for chronic infections (e.g. hepatitis B-/C, HIV,

tuberculosis) before therapy should be considered.

Any noteworthy impact on liver or bone marrow function

should give cause to dose reduction or transient or total discon-

tinuation of treatment.

Combination with other treatments Combination with TCS,

TCI or narrow band UV phototherapy are established treatment

combinations and considered safe. Concomitant us of ciclosporin

is a relative contraindication. There is experience from rheumatoid

arthritis for combining with the JAK inhibitor baricitinib.

Special considerations MTX may be used for treatment of AE

in both adults and children.

Subcutaneous administration increases bioavailability and tol-

erability, as well as adherence, compared to oral treatment.

MTX affects fertility and is teratogenic. Fertile women

should use effective contraception. The same is recommended

for men treated with MTX living with a woman of childbear-

ing potential.

Mycophenolate mofetil

Mechanisms of action and efficacy Mycophenolate mofetil is a

prodrug of mycophenolic acid (MPA), an inhibitor of inosine-

50-monophosphate dehydrogenase. MPA depletes guanosine

nucleotides preferentially in T and B lymphocytes and inhibits

their proliferation. MPA also inhibits the glycosylation and

expression of adhesion molecules, and the recruitment of lym-

phocytes and monocytes into sites of inflammation.45

A recent systematic review and meta-analysis46 including 18

studies with a total of 140 adult and paediatric patients evaluated

the efficacy of off-label use of MMF in patients with AE refrac-

tory or not tolerating other first-line systemic agents. There was

a significant reduction in pre- to post-SCORAD scores by 18

points (P = 0.0002) with 77.6% of patients reporting partial or

full remission. Relapses occurred in 8.2% of cases. The average

time for initial effects was 6.8 � 7 weeks.

Dosage: acute flare, short term, long term

• off licence

• commonly used dosage

○ adults: 1–3 g per day

○ children: 30–50 mg/kg bodyweight per day

○ typically given in two divided doses

• We recommend combining MMF, as is the case with any

systemic treatment, with emollients and, whenever needed,

topical anti-inflammatory treatment in AE patients.

Safety The most common side-effects include headaches and

gastrointestinal symptoms, followed by infections, especially

during long-term therapy.

Haematological adverse effects include anaemia, leukopenia,

neutropenia and thrombocytopenia, albeit rarely.

Monitoring

• Complete blood count, renal and liver profile before ther-

apy, then every 2 weeks for 1 month; monthly for

3 months; every 2–3 months thereafter.

• Screening for chronic infections (e.g. hepatitis B/C, HIV)

according to national and local guidelines.

• Pregnancy testing before and during MMF therapy if indicated.

Combination with other treatments Concomitantly to MMF,

topical therapy with corticosteroids and/or calcineurin inhibi-

tors can be applied.

Special considerations In case series, the efficacy and safety of

MMF in children have been investigated. The drug has shown a

positive treatment response with minimal adverse effects and

appears to be better tolerated than AZA.47

We cannot make a recommendation with respect to mycophenolate mofetil/ 
mycophenolic acid for the treatment of AE.

0

>75%

(16/17)1

Expert Consensus

Mycophenolate mofetil: off licence; commonly used dosage
adults: 1-3 g per day
children: 30-50 mg/kg per day

11 abstention

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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Biologics

Dupilumab

Mechanisms of action and efficacy Dupilumab is the first

marketed fully human IgG4 monoclonal antibody (mAb) in the

treatment of AE and has been available for treatment of adults

for more than 2 years in many countries. Recently, it has also

been approved for adolescents and children from 6 years of age

in some countries. Dupilumab binds to the a-subunit of the IL-
4 receptor, which is part of both the IL-4 and the IL-13 receptor

complex. The safety and efficacy of dupilumab was primarily

established in placebo-controlled studies in moderate-to-severe

AE.48 Dupilumab showed significant clinical effects across 3 dis-

tinct severity assessment tools: Eczema Area and Severity Index

(EASI), Investigator’s Global Assessment (IGA) and SCORing

Atopic Dermatitis (SCORAD). Moreover, dupilumab treatment

significantly reduced pruritus. Dupilumab has shown efficacy in

both intrinsic and extrinsic AE.49 Dupilumab is also registered

for treatment of moderate-to-severe asthma, eosinophilic

esophagitis, and chronic rhinosinusitis with nasal polyps,

thereby covering several type 2 inflammatory diseases.

Dosage: acute flare, short term, long term The approved dos-

ing of dupilumab in adults consists of a 600 mg subcutaneous

loading dose followed by maintenance doses of 300 mg every

other week (Q2W). For children, the following dosing regimens

are used: licensed for ≥6 years; age 6–11: from 15 kg <60 kg, ini-

tially 300 mg s.c. day 1 &15 followed by 300 mg Q4W, when

≥60 kg, initially 600 mg s.c. day 1 followed by 300 mg Q2W age

12–17: <60 kg: initially 400 mg s.c. day 1 followed by 200 mg

Q2W, when ≥60 kg: initially 600 mg s.c. day 1 followed by

300 mg Q2W.

Dupilumab has been used in an open-label study for up to

3 years in adults with moderate-to-severe AE, but some former

trial patients have continued open label on the medication much

longer. Safety data were consistent with previously reported tri-

als and the known dupilumab safety profile.50

Safety Dupilumab treatment is in generally well tolerated, and

routine blood tests are not recommended, but a substantial

number of patients develop conjunctivitis (over 30% in some

‘real world’ settings), of which most are mild-to-moderate.51,52

Topical treatment with anti-inflammatory eyedrops is often suf-

ficient, without need to discontinue treatment.53

Monitoring No biochemicals or instrumental exams are

reported to be required for the monitoring of the therapy.

Combination with other treatments An additional phase III

trial, evaluated dupilumab treatment and a concomitant topical

corticosteroid (TCS) compared with placebo and a concomitant

TCS over 52 weeks.54 The co-primary end points included IGA

score of 0 or 1 and EASI-75, were assessed at week 16: more

patients who received dupilumab plus topical corticosteroids

achieved the co-primary endpoints of IGA 0/1 and EASI 75.

Results at 52 weeks were similar. Approximately 15% more sub-

jects achieved a 75% reduction in the EASI score at week 16 in

this trial compared with previous phase III studies where dupilu-

mab was administered as monotherapy.48

Combination therapy with TCS, TCI, and UV light treatment

is well established.

We recommend dupilumab in AE patients who are candidates for systemic treatment >75%

(16/17)1

Evidence and consensus based, 
see Evidence Report

Dupilumab: in licence for ≥ 6 years; 
age 6-11: from 15kg <60kg, initially 300 mg s.c. day 1 and 15 followed by 300 mg Q4W, when ≥60 kg, initially 600 mg s.c. day 1 followed by  300 
mg Q2W
age 12-17:  <60 kg: initially 400 mg s.c. day 1 followed by  200 mg Q2W, when ≥60 kg: initially 600 mg s.c. day 1 followed by  300 mg Q2W
adults: initially 600 mg s.c. day 1 followed by 300 mg Q2W

Certainty of evidence
Short term (8-16 weeks) vs. placebo (NMA main analysis)

2,3:

 HIGH for mean difference/ standardized mean difference EASI, change in signs, POEM, DLQI
 MODERATE for undesirable effects

Short term (8-16 weeks) vs. placebo (NMA currently used drugs)
 HIGH for standardized mean difference change in signs, QoL, change in itch

Long term (52 weeks) vs. placebo
RoB low for change in EASI, POEM, DLQI, undesirable effects
For dupilumab versus other drugs, see Evidence Report

11 abstention

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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Special considerations AE patients with type 2 comorbidities

such as asthma, allergic rhinoconjunctivitis with nasal polyps, or

eosinophil esophagitis may also have benificial effects of dupilu-

mab treatment on these diseases.

Lebrikizumab
Lebrikizumab is currenty not licensed for any indication world-

wide. Therefore, we do not give a specific recommendation for

its use in AE.

Mechanisms of action and efficacy Lebrikizumab is a high-

affinity humanized immunoglobulin G4 mAb that binds specif-

ically to soluble interleukin 13 and selectively prevents forma-

tion of the IL-13Ra1/IL-4Ra heterodimer receptor signalling

complex. In a randomized, placebo-controlled, double-blind,

phase IIb study, adults with moderate-to-severe AE patients

were randomized to placebo every 2 weeks or to subcutaneous

injections of lebrikizumab at the following doses: 125 mg every

4 weeks (250 mg loading dose [LD]), 250 mg every 4 weeks

(500-mg LD), or 250 mg every 2 weeks (500 mg LD at baseline

and week 2).55

Compared with placebo, lebrikizumab groups showed dose-

dependent, statistically significant improvement in EASI scores,

pruritus NRS score, POEM and IGA.55

Dosage: Acute flare, short term, long term Although all the dif-

ferent dosages of lebrikizumab proved to be effective, optimal dos-

ing regimens have yet to be determined. Phase 3 studies are

currently underway testing lebrikizumab 250 mg Q2W the induc-

tion phase, and both 250 mg Q2W and Q4W in the maintenance

phase.

Safety Treatment-emergent adverse events were reported in

24 of 52 placebo patients (46.2%) and in lebrikizumab patients

as follows: 42 of 73 (57.5%) for 125 mg every 4 weeks, 39 of

80 (48.8%) for 250 mg every 4 weeks, and 46 of 75 (61.3%)

for 250 mg every 2 weeks; most were mild-to-moderate and

did not lead to discontinuation. In all lebrikizumab groups,

herpes virus infections and conjunctivitis were reported at low

rates.

Simpson et al. reported injection site reactions (1.3%), herpes

infection (3.8%), eosinophilia (3.2%) with no associated clinical

symptoms, and conjunctivitis (9.6%) as adverse events in

patients treated with lebrikizumab.56

Notably, lebrikizumab appears to have lower rates of ocular

complications than dupilumab.

Monitoring No biochemical or instrumental examinations are

reported to be required for the monitoring of the therapy.

Combination with other treatments The use of topical corticos-

teroids during the flares of AE could be useful in combination

with lebrikizumab, and is under investigation in the phase 3 pro-

gram.

Nemolizumab
Nemolizumab is currenty not licensed for any indication world-

wide. Therefore, we do not give a specific recommendation for

its use in AE.

Mechanisms of action and efficacy Nemolizumab is a human-

ized mAb targeting the IL-31 receptor alpha chain (IL-31RA),

which was initially developed for the treatment of AE-related

pruritus.

In a phase II, randomized, double-blind, placebo-controlled,

12-week trial, nemolizumab at monthly doses significantly

improved pruritus.57

In a 2b study with nemolizumab 30 mg dosing and TCS, there

were significant improvements in signs and symptoms of AE -

EASI scores, PP-NRS, sleep and DLQI score, which was con-

firmed in a post-hoc sub-analysis of the EASI ≥16 cohort.58,59

In a recently published 16-week, double-blind, phase III trial,

Japanese patients with AE and moderate-to-severe pruritus

received subcutaneous nemolizumab (60 mg) or placebo every

4 weeks until week 16, with concomitant topical agents.60 The

primary end point was the mean per cent change in the visual-

analogue scale (VAS) score for pruritus from baseline to week

16. Secondary end points included the time course of change in

the VAS score for pruritus up to week 4, EASI score, DLQI,

Insomnia Severity Index, and safety. At week 16, the mean per

cent change in the VAS score was �42.8% in the nemolizumab

group and �21.4% in the placebo group. The use of subcuta-

neous nemolizumab in addition to topical agents for atopic der-

matitis resulted in a highly significant reduction in pruritus than

placebo plus topical agents.

Dosage: acute flare, short term, long term The first phase II

study investigating nemolizumab published in 2017 investigated

0.1, 0.5, 2 mg/kg dosages administered every 4 weeks and 2 mg/

kg dosage administered every 8 weeks. Results at 12 weeks

found a significant, dose-dependent improvement in the pri-

mary outcome of pruritus for all groups that received nemolizu-

mab every 4 weeks, as compared with placebo.57 In a two-part,

phase II, randomized control trial published in 2018, Kabashima

et al.60 compared three different nemolizumab dosages: 0.1, 0.5,

2 mg/kg adminstered every 4 weeks and 2 mg/kg administered

every 8 weeks. All the parameters considered in the study

showed an improvement, and no evidence was found that the

highest dosage was more effective than the lowest. Furthermore,

the study showed that the positive outcomes obtained with

nemolizumab were maintained for up to 64 weeks.

In another 24-week, randomized, double-blind, multicenter

study published in 2019 by Silverberg et al.,58 three different

nemolizumab dosages, 10, 30 and 90 mg, were compared in an

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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ethnically more diverse population. The drug was administered

once every 4 weeks and nemolizumab 30 mg showed maximum

dosage efficacy in improving EASI, IGA, and pruritus.

In the latest published study conducted in Japanese patients,60

the dosage tested was 60 mg, administered every 4 weeks. At the

reported dosage, nemolizumab showed a greater efficacy in

reducing pruritus, compared to placebo plus topicals.

Safety The most frequent adverse events related to the drug are

reported to be injection-related reactions, musculoskeletal and

connective tissue symptoms, upper respiratory tract infections,

nasopharyngitis, peripheral oedema and increased creatine phos-

phokinase.58

The authors conclude that longer and larger trials are neces-

sary to determine whether nemolizumab has a durable effect and

is safe for AE patients.58

Monitoring No biochemical or instrumental exams are reported

to be required for the monitoring of the therapy.

Combination with other treatments According to the available

study trials, the use of topical treatments such as emollients, cor-

ticosteroids and calcineurin inhibitors as a rescue therapy, in

addition to nemolizumab, could have a synergistic effect in the

treatment of AE and AE-related pruritus.

Omalizumab

Mechanisms of action and efficacy Most AE patients have ele-

vated serum IgE levels, but the pathogenic role of IgE in AE

remains unknown. The anti-IgE antibody omalizumab has been

used with great success for treatment of chronic spontaneous

urticaria (CSU). A recent systematic review and meta-analysis

has assessed the preclinical and trial data regarding omalizumab

treatment of AE, which are conflicting.61

Omalizumab is licensed for treatment of asthma and CSU,

but not for treatment for AE.

Omalizumab binds free IgE, which leads to immune com-

plexes of IgE and omalizumab. IgE bound to omalizumab

cannot bind to the alpha chain of the high-affinity receptor for

IgE, thereby inhibiting its binding to mast cells, basophils and

epidermal dendritic cells,62,63 and subsequent immunological

effects.

There are many case reports and case series,61 but only few

controlled trials studying omalizumab treatment of AE.61,64 In

summary, the data show a measurable, but moderate efficacy of

omalizumab for improving signs and symptoms of AE.61,65

There is no predictive marker linked to a better clinical response,

and most of the published evidence is of low quality. The safety

of omalizumab is very good,61 but the unpredictable and statisti-

cally low efficacy prevents a general recommendation for omal-

izumab regarding treatment of AE.

Dosage: acute flare, short term, long term Adult. Different

dosages have been tested in AE patients, ranging from 150 to

450 mg every 2 weeks or every 4 weeks. A recent systematic

review and meta-analysis by Wollenberg et al. found that

patients with lower baseline IgE showed a positive response to

treatment with omalizumab compared with patients with very

high-to-extremely high serum IgE.61

An older systematic review and meta-analysis by Wang et al.

also found that IgE serum concentrations of less than 700 IU/

mL were associated with a better clinical response, compared

with with IgE concentrations of 700 to >5000 IU/mL. Age, sex,

baseline clinical disease severity, a history of concomitant

asthma, and the use of 600 mg/month or more of omalizumab

showed no significant association with the clinical results associ-

ated with omalizumab use.66

Children. The ADAPT (Atopic Dermatitis Anti-IgE Paediatric

Trial) trial evaluated the possible role of omalizumab in the man-

agement of severe paediatric AE with concomitant allergic disease

(asthma, allergic rhinoconjuncitivitis or food allergies) for

24 weeks. The drug dose was determined by baseline total IgE

(range: 30 to 1500 IU/mL), measured before the start of treat-

ment, and body weight (kg) and calculated using the formula:

0.016 9 weight (kg) 9 total IgE level (kU/L) in 2–4 weekly

We cannot make a recommendation with respect to the use of omalizumab for the 
treatment of AE.

0

100% agreement

(17/17)
Expert Consensus

Omalizumab: in label for allergic asthma (≥ 6 years), chronic rhinosinusitis with nasal polyps (CRSwNP) (≥ 18 years) and chronic spontaneous urticaria 
(≥ 12 years)
Commonly used dosage:  

Dosage (allergic asthma and CRSwNP): depends on baseline IgE (IU/ml), measured before the start of treatment, and body weight. The maximum 
recommended dose is 600 mg omalizumab every two weeks. Please refer to the SmPC for further details. Dosage (chronic spontaneous urticaria): 
300 mg every four weeks. 

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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injections. The study showed that omalizumab significantly

reduced disease severity and improved QoL in paediatric

patients with severe AE and highly elevated IgE levels (median

baseline total IgE of 8373 IU/L) compared with placebo.64 How-

ever, this improvement was below the minimal clinically impor-

tant difference for the main outcome (objective SCORAD).

Safety There is a general consensus about the overall good

safety profile of omalizumab, with some controlled studies

reporting excellent tolerability up to 4 years. A 2009 revision of

data from controlled trials concluded that incidence of anaphy-

laxis was 0.14% in omalizumab-treated patients and 0.07% in

control subjects. Of note, no serum-sickness attributable to the

drug and no anti-omalizumab antibodies have been reported to

date.67

There are no reported interactions of omalizumab with other

medications used for AE or other allergic diseases. If clinically

needed, omalizumab may be considered during pregnancy.

More attention has been put over the appearance of gut parasite

infections in treated patients, as IgE is an important player in the

host defence against parasitic helminths. A randomized placebo-

controlled trial in 137 adult subjects with respiratory allergy at

high risk of helminth infection showed a modest increase of the

incidence of parasitism in the active group.68

Monitoring No biochemicals or instrumental examinations are

reported to be required for the monitoring of the therapy. IgE

levels increase following administration of omalizumab and may

remain elevated for up to 1 year following discontinuation of

the drug.

Tralokinumab

Mechanisms of action and efficacy Tralokinumab is a fully

human, high-affinity IgG4 mAb,which neutralizes IL-13, and has

been approved by the EMA in summer 2021.69 In two 52-week,

double-blind, placebo-controlled phase III trials, adults with

moderate-to-severe AE were randomized to subcutaneous

tralokinumab 300 mg every 2 weeks or placebo.70 Tralokinumab

monotherapy was superior to placebo at 16 weeks of treatment.

Coprimary end points were IGA score of 0 or 1 and EASI 75 at

week 16. Patient achieving an IGA score of 0/1 and/or EASI 75

with tralokinumab at week 16 was rerandomized to tralok-

inumab Q2W or every 4 weeks or placebo for 36 weeks. The

majority of week 16 tralokinumab-responders maintained

response at week 52 with continued tralokinumab treatment

without any rescue medication.

Dosage: acute flare, short term, long term The recommended

dosage is 300 mg every 2 weeks after a loading dose of 600 mg

at treatment onset. At prescriber’s discretion, every fourth week

dosing may be considered for patients who achieve clear or

almost clear skin after 16 weeks of treatment.

Phase III trials have also investigated what happens when

patients who do well for 16 weeks on tralokinumab continue

treatment as labelled, reduce treatment frequency, or discon-

tinue treatment.

After 16 weeks, patients who reached EASI 75 or IGA success

were rerandomized to continue treatment every 2 weeks, titrate

down to every 4 weeks, or use placebo. At 52 weeks, without

TCS, more than 55% of patients who continued twice-monthly

treatment maintained EASI 75, as did approximately 50% of

patients treated monthly. More than 51% of patients who stayed

on twice-monthly dosing maintained IGA 0 or 1, vs. 39% and

45% of patients who switched to monthly dosing.

Safety In the two studies, adverse events were reported in

76.4% and 61.5% of patients receiving tralokinumab and in

77.0% and 66.0% of patients receiving placebo in the 16-week

initial period.

Notably, tralokinumab appears to have lower rates of ocular

complications than dupilumab.70

The combination therapy with TCS, TCI and UV light treat-

ment is possible.

We recommend tralokinumab in AE patients who are candidates for systemic treatment. 100% agreement

(10/10)
Evidence and consensus based, 

see Evidence Report

Tralokinumab: in licence for adults; 

dosage adults: initially 600 mg s.c. day 1 followed by 300 mg Q2W
At prescriber’s discretion, every fourth week dosing may be considered for patients who achieve clear or almost clear skin after 16 weeks of treatment.

Certainty of evidence2,3:
MODERATE for mean difference/ standardized mean difference EASI, DLQI 
 LOW for undesirable effects

Short term (8-16 weeks) vs. placebo (NMA main analysis)

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Monitoring No biochemical or instrumental examinations are

reported to be required for the monitoring of the therapy.

Combination with other treatments In an additional phase III

double-blind, placebo study the efficacy and safety of tralok-

inumab in combination with TCS as needed in patients with

moderate-to-severe AE were evaluated. At week 16, significantly

more tralokinumab-treated patients than placebo achieved IGA

0/1 and EASI 75. Nine of ten EASI 75 responders at week 16

maintained response at week 32 with continued tralokinumab

and TCS as needed.71

JAK-Inhibitors
The JAK family, constituting JAK1, JAK2, JAK3 and tyrosine

kinase 2 (TYK2), are a class of cytoplasmic tyrosine kinases.72

JAKs dock to the intracellular part of cytokine receptor chains to

generate functional signalling complexes and regulate the

inflammatory process through activating the intracytoplasmic

transcription factors termed as signal transducer and activator of

transcription (STAT). When activated, STAT proteins produce

dimers, which translocate into the nucleus and either positively

or negatively regulate downstream target gene expression of

inflammatory mediators, suggesting that inhibiting JAK activity

may be more effective than targeting a single cytokine. Beyond

the disruption of cutaneous inflammatory cytokine signalling,

JAK inhibition has been reported to attenuate chronic itch and

improve skin barrier function by regulating the expression of

skin barrier protein filaggrin.73,74

Abrocitinib
Abrocitinib is currently licensed for AE in those aged 12 and

above in the United Kingdom. The EMA Committee for Medici-

nal Products for Human Use adopted a positive opinion on 14

October 2021, for adults only. As this approval came through

after our consensus conferences, no consensus recommendation

has been included in this iteration of the guideline.

Mechanisms of action and efficacy Abrocitinib is an oral JAK1

selective inhibitor and has shown efficacy in patients with

moderate-to-severe AE when used as a monotherapy (MONO-1

and -2 studies) and in combination with topical therapies in

achieving treatment response in comparison with placebo (COM-

PARE study), as measured using IGA and EASI-75 response. For

instance, the proportion of patients with EASI-75 response at

week 12 was significantly higher with abrocitinib 100 mg (~40–
45%) and abrocitinib 200 mg (~61–63%) compared with placebo

(~10–12%) in the MONO studies. In the COMPARE study, the

proportion of patients with EASI-75 response was significantly

higher with abrocitinib 100 mg (~59%) and abrocitinib 200 mg

(~70%) compared with placebo (27%).2 Similar efficacy has been

demonstrated in the adolescent JADE TEEN trial for both the

100 mg and the 200 mg doses, in combination with topical

therapies.75 Importantly, in the COMPARE study (which had

dupilumab as a comparator arm), higher responder rates were

observed with abrocitinib 200 mg compared with dupilumab (P-

values not calculated) after 16 weeks of treatment. The efficacy of

abrocitinib 100 mg and dupilumab was similar in this subgroup.

The results indicate that abrocitinib 200 mg may provide a higher

probability of treatment response compared with dupilumab in

patients with severe AE.76

Dosage: acute flare, short term, long term Abrocitinib is

licensed at the 100 mg and the 200 mg daily doses, with the

lower dose recommended for adolescents as a starting dose.

One study assessed risk and probability of flares and recapture

of treatment response following a flare. Of 1233 patients, 798

responders to induction with abrocitinib 200 mg (64.7%) were

randomly assigned to dose maintenance, dose reduction or

treatment withdrawal (placebo). The flare probability during

maintenance was 18.9%, 42.6%, and 80.9% with abrocitinib

200 mg, abrocitinib 100 mg, and placebo, respectively, by week

52. Among patients with flare in the abrocitinib 200 mg,

abrocitinib 100 mg, and placebo groups, 36.6%, 58.8%, and

81.6% regained IGA 0/1 response, respectively, and 55.0%,

74.5%, and 91.8% regained EASI index response, respectively,

with rescue treatment of abrocitinib 200 mg plus medicated

topical therapy.77

Safety Based on long-term follow-up of patients from the

phase II and III trials as well as one long-term extension study,

with a total n of 2856 [1614 patient-years (PY)]; total exposure

in the all-abrocitinib cohort was ≥24 weeks in 1248 patients and

≥48 weeks in 606 (maximum 108 weeks). In the placebo-

controlled cohort (n = 1540), dose-related adverse events

(200 mg, 100 mg, placebo) were nausea (14.6%, 6.1%, 2.0%),

headache (7.8%, 5.9%, 3.5%) and acne (4.7%, 1.6%, 0%). Plate-

let count was reduced transiently in a dose-dependent manner;

two of 2718 patients (200-mg group) had confirmed platelet

counts of <50 9 103/mm3 at week 4. Incidence rates (IRs) were

2.33/100PY and 2.65/100 PY for serious infection, 4.34/100PY

and 2.04/100PY for herpes zoster, and 11.83/100PY and 8.73/

100PY for herpes simplex in the 200-mg and 100-mg groups,

respectively.78

Monitoring For baseline screening, the manufacturer’s UK

label laboratory monitoring recommendations are full blood

count including platelet count, absolute lymphocyte count

(ALC), absolute neutrophil count (ANC), and haemoglobin

(Hb) as well as lipid parameters. A chest radiograph, creatinine

phosphokinase level and an infection screening for HIV,

hepatitis B and C as well as TB is advisable before initiation of

therapy.

In practice, we recommend the same baseline screening

and treatment monitoring investigations for all JAK

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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inhibitors. For baseline screening, this is a full blood count,

renal, liver and lipid profile as well as creatinine phosphoki-

nase levels and hepatitis and TB screen, including a chest

radiograph.

For monitoring purposes, we recommend a full blood count,

renal, liver and lipid profile as well as creatinine phosphokinase

level at 4 weeks into treatment and then three-monthly while on

therapy.

Combination with other treatments No studies assessing the

use of abrocitinib with other systemic therapies have been pub-

lished to date.

Special considerations Abrocitinib is a new JAK inhibitor and

has not been formally tested in other inflammatory diseases.

Baricitinib

Mechanisms of action and efficacy Baricitinib is an oral selec-

tive JAK1 and JAK2 inhibitor. The drug has been tested in one

phase 2 and several phase 3 trials in adults with moderate-to-

severe AE at 1, 2 and 4 mg once daily against placebo, showing

significant improvement with regard to EASI from baseline to

16 weeks, in particular in the two higher doses {2 mg daily [mean

difference, 5.6-point reduction; 95% CI, 0.4–10.9 (GRADE assess-

ment: moderate certainty)] and 4 mg daily [mean difference, 5.2-

point reduction; 95% CI, 0.1–10.4 (GRADE assessment: moderate

certainty)]}.2 Similar efficacy has been shown in these studies with

regard to the IGA and itch scores. The concomitant use of topical

corticosteroids was allowed in one trial.79

Dosage: acute flare, short term, long term At present, Barici-

tinib data are available up to 52 weeks of follow-up,80 demon-

strating sustained efficacy. There is no study that has looked at

acute flare treatment and the paediatric study programme is still

underway81 and no clear dosing guidance for paediatric patients

is currently available.

Safety The most common side-effects with baricitinib in

clinical trials include an increase in LDL cholesterol, upper

respiratory tract infections and headache. Acne is less com-

mon than with other JAK inhibitors. Infections reported with

baricitinib include herpes simplex. However, the rate of these

events reported in a recent combined safety study including

2531 patients from eight RCTs who were given baricitinib for

2247 patient-years (median duration 310 days) was overall

low: eczema herpeticum (n = 11), cellulitis (n = 6) and pneu-

monia (n = 3). There were four opportunistic infections

reported.82 A transient increase in CPK may be seen, espe-

cially after extensive bodily exercise. No malignancies, gas-

trointestinal perforations, positively adjudicated cardiovascular

events or tuberculosis were reported in the placebo-controlled

period in baricitinib-treated patients. The frequency of herpes

simplex was higher in the 4 mg group (6.1%) compared to

the 2 mg (3.6%) and placebo groups (2.7%). Long-term

safety data beyond 16 weeks are available from an integrated

data base covering mostly rheumatoid arthritis patients for

up to 9.3 years of treatment.83

Monitoring For baseline screening, the manufacturer advises

that patients with suspected hepatitis B consult a liver spe-

cialist for advice before initiation of treatment. Lipid and

liver profiles need to be regularly monitored following treat-

ment initiation. Screening for any haematological abnormali-

ties is also advised.

In practice, we recommend the same baseline screening and

treatment monitoring investigations for all JAK inhibitors. For

baseline screening, this is a full blood count, renal, liver and lipid

profile as well as creatinine phosphokinase levels and hepatitis

and TB screen, including a chest radiograph.

For monitoring purposes, we recommend a full blood count,

renal, liver and lipid profile as well as creatinine phosphokinase

level at 4 weeks into treatment and then three-monthly while on

therapy.

We recommend baricitinib in AE patients, who are candidates for systemic treatment.

��

>75% 

(15/16)1

Evidence and consensus based, 
see Evidence Report

Baricitinib: in licence for adults; 
dosage adults: 4 mg per day, reduction to 2 mg per day possible, depending on treatment response

Certainty of evidence
Short term (8-16 weeks) vs. placebo (NMA main analysis)

2,3:

����MODERATE for mean difference/ standardized mean difference EASI, DLQI
����MODERATE - ���� LOW for undesirable effects

11 abstention
For baricitinib versus other drugs, see Evidence Report

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
on behalf of European Academy of Dermatology and Venereology.
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Combination with other treatments No studies assessing the

use of baricitinib with other systemic therapies in AE patients

have been published to date, but the combination therapy with

MTX is an established combination regimen in the management

of rheumatoid arthritis.84

Special considerations AE patients with concomitant inflam-

matory diseases, such as rheumatoid arthritis, ankylosing

spondylitis and psoriatic arthritis are likely to experience benifi-

cial effects. Baricitinib is already licensed for this indication.

Upadacitinib

Upadacitinib is licensed for AE in adolescents (12 years and

above) and adults.

Mechanisms of action and efficacy Upadacitinib is a selective

and reversible JAK inhibitor. There is one phase 2 trial includ-

ing 167 adult patients that investigated three different doses of

upadacitinib (30, 15 and 7.5 mg/day) for AE compared to pla-

cebo.85 The trial was conducted over 16 weeks. Upadacitinib

was superior to placebo for all dosage groups in EASI [mean

change (SE) 74% (6.1%) for 30 mg, 62% (6.1%) for 15 mg,

39% (6.2%) for 7.5 mg and 23% (6.4%) for placebo (P = 0.03,

<0.001, <0.001)]. There were also significant improvements

seen with regard to the SCORAD index, NRS pruritus and

POEM scores. The trials published since have shown similar

efficacy.86–88

In a direct head-to-head trial enrolling adult AE patients ran-

domized to receive upadacitinib (n = 348) and dupilumab

(n = 344) 247 patients receiving upadacitinib (71.0%) and 210

patients receiving dupilumab (61.1%) achieved EASI-75 at

16 weeks (P = 0.006). All ranked secondary end points also

demonstrated the superiority of upadacitinib vs dupilumab,

including improvement in Worst Pruritus NRS as early as week

1, achievement of EASI-75 as early as week 2, and EASI-100 at

week 16. Rates of serious infection, eczema herpeticum, herpes

zoster, and laboratory-related adverse events were higher for

patients who received upadacitinib, whereas rates of conjunctivi-

tis and injection-site reactions were higher for patients who

received dupilumab.

Dosage: acute flare, short term, long term Upadacitinib is

licensed at the 15 and 30 mg doses for AE, and at 15 mg for

rheumatoid arthritis, psoriatic arthritis and ankylosing spondili-

tis. Follow-up until week 52 is now available, showing long-term

efficacy and safety profiles similar to the 16 week trials.89 There

is no study that has looked at acute flare treatment, and there

are currently early phase AE trials in children >6 months.

Safety The cumulative incidence rates of adverse events were

78.6% for 30 mg, 76.2% for 15 mg, 73.8% for 7.5 mg and

62.5% for placebo in the phase 2 trial and have been similar in

the studies reported since.85 Upper respiratory tract infections

and acne were the most frequently reported adverse events for

Upadacitinib. The cumulative incidence rates of severe adverse

events were 0% for 30 mg, 2.4% for 15 mg, 4.8% for 7.5 mg

and 2.4% for placebo. Low withdrawal rates were reported in the

placebo and upadacitinib groups (n < 5 for each group).

Monitoring The manufacturer advises that patients are screened

for viral hepatitis B and C and TB. Lipid and liver profiles need

to be measured at baseline and regularly following treatment ini-

tiation. Screening and monitoring for any haematological abnor-

malities are also advised, no later than 12 weeks.

In practice, we recommend the same baseline screening and

treatment monitoring investigations for all JAK inhibitors. For

baseline screening, this is a full blood count, renal, liver and lipid

profile as well as creatinine phosphokinase levels and hepatitis

and TB screen, including a chest radiograph.

For monitoring purposes, we recommend a full blood count,

renal, liver and lipid profile as well as creatinine phosphokinase

level at 4 weeks into treatment and then three-monthly while on

therapy.

We recommend upadacitinib in AE patients who are candidates for systemic treatment. >50% 

(8/15)
Evidence and consensus based, see Evidence Report

Upadacitinib: in licence for ≥ 12 years; 
adults: 15 or 30 mg per day; age ≥ 65: 15 mg per day
age 12-17 (>= 30 kg bw): 15 mg per day 

Certainty of evidence2,3:
Short term (8-16 weeks) vs. placebo (NMA main analysis)

 LOW for mean difference POEM
VERY LOW for undesirable effects 

For upadacitinib versus other drugs, see Evidence Report

� 2022 The Authors. Journal of the European Academy of Dermatology and Venereology published by John Wiley & Sons Ltd
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Combination with other treatments No studies assessing the use

of upadacitinib with other systemic therapies in AE patients have

been published to date, but the combination therapy with MTX is

an established combination regimen in the management of

rheumatoid arthritis, albeit only with the 15 mg once a day dose.90

Special considerations AE patients with concomitant inflam-

matory diseases, such as rheumatoid arthritis, psoriatic arthri-

tis and ankylosing spondylitis are likely to experience

benificial effects, as upadacitinib is already licensed for this

indication.91

Other systemic treatment

Alitretinoin

Mechanisms of action and efficacy Alitretinoin is a retinoid

binding both retinoic acid (RAR) and retinoic X (RXR)

receptors, thus delivering anti-inflammatory and antiprolifera-

tive effects. It is licensed in some European countries for the

treatment of chronic hand eczema irrespectively of its patho-

genesis.

There is one large, multicenter randomized, placebo-

controlled clinical trial involving 1032 patients with chronic

hand eczema, about one-third of which were probably atopic

hand eczema patients.92 Improvement of eczema was seen in

75% of the patients. The patient group suffering from atopic

hand eczema was not analysed separately, and extrapalmar

symptoms have not been assessed in this trial.

Six patients with AE and prominent hand involvement

were treated with alitretinoin for 12 weeks in an uncon-

trolled, open-label trial.93 Both, palmar and extrapalmar

lesions improved during the trial, as shown by the modified

Total Lesion Symptom Score (mTLSS) hand eczema score

and the SCORAD.

Dosage: acute flare, short term, long term According to the

mode of action, alitretinoin is suitable for long-term treatment.

An alitretinoin treatment course should be planned for 3 to

6 months.

The dosage of alitretinoin is 10–30 mg per day.

Safety As alitretinoin is highly teratogenic, all women of child-

bearing potential must adhere to a strict birth control pro-

gramme.

Monitoring Before and during therapy: liver enzymes [aspartate

aminotransferase (ASAT), alanine aminotransferase (ALAT),

gamma-glutamyl transpeptidase (GGT)], cholesterol, triglyc-

erides, basal thyroid stimulating hormone (TSH), free thyroxine

(fT4) peripheral blood levels; pregnancy test in women with

childbearing potential.

Combination with other treatments Concomitantly to alitreti-

noin, topical therapy with corticosteroids, calcineurininhibitors

and emollients can be applied.

Special considerations A retrospective analysis of children

treated with alitretinoin because of hand eczema and other diag-

noses including two severe AE patients, revealed that the

response to alitretinoin was moderate in one subject, whereas

the other patient failed to improve even after extending treat-

ment to up to 11 months.94
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