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Abstract
Background Atopic eczema (AE, atopic dermatitis) is one of the most common non-communicable inflammatory skin

diseases affecting 1–5% of the adult population in Europe with marked impairment in quality of life. In spite of great pro-

gress in understanding the pathophysiology of disturbed skin barrier and immune deviation, AE still represents a problem

in daily clinical practice. Furthermore, the true impact of AE on individual suffering is often not recognized.

Objectives With a large European study, we wanted to provide insights into the actual suffering and individual burden

of disease in adult patients with AE.

Methods A total of 1189 adult patients (18–87 years, 56% female) with moderate to severe AE were recruited in

nine European countries by dermatologists or allergists together with the help of patient organizations. A computer-

assisted telephone interview was performed by experienced interviewers between October 2017 and March 2018.

The following instruments were used to assess severity or measure quality of life: Patient-Oriented Eczema Measure

(POEM), Dermatology Life Quality Index (DLQI), Hospital Anxiety and Depression Scale (HADS-D) and a newly

developed Atopic Eczema Score of Emotional Consequences (AESEC). Patients were also asked to self-assess the

severity of their disease.

Results Despite current treatment, 45% of participants still had actual moderate to very severe AE in POEM. Due to

their skin disease, 57% missed at least 1 day of work in the preceding year. DLQI showed moderate to extremely large

impairment in 55%. According to HADS-D, 10% scored on or above the threshold of eight points with signs of depres-

sive symptoms. Assessed with AESEC, 57% were emotionally burdened with feelings such as ‘trying to hide the

eczema’, ‘feeling guilty about eczema’, having ‘problems with intimacy’ and more. Of persons actually suffering from

severe AE, 88% stated that their AE at least partly compromised their ability to face life.

Conclusions This real-life study shows that adults with a moderate to severe form of AE are suffering more than what

would be deemed acceptable. There is a need for increased awareness of this problem among healthcare professionals,

policymakers and the general public to support research in the development of new and more effective treatments and

provide access to better and affordable health care for affected patients.
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Introduction
Atopic eczema (atopic dermatitis, eczema) is one of the most

common non-communicable inflammatory skin diseases world-

wide.1–10 The disease itself is not new, and descriptions can be

found in ancient medical literature11,12 with Emperor

Octavianus Augustus probably being the first documented ato-

pic individual in history. The term ‘Eczema’ was coined by

Aetius from Amida in the 6th century AD describing the boiling

of a fluid in a kettle – a visionary description of the der-

matopathological equivalent in spongiosis.1,2 After first
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dermatologic descriptions in the 19th century, it became a clear-

cut entity in the 20th century,11,12 especially when its prevalence

started to increase in the last decades of the 20th century.5,6

Today, one can safely state that 10–20% of children – this is a

moderate estimate – are suffering from atopic eczema. While the

disease for a long time was regarded as a ‘children disease’, it has

become clear that more and more adults are affected with an

estimated prevalence of 3–5 per cent in the general popula-

tion.13–15

Contrary to allergic bronchial asthma and allergic rhinocon-

junctivitis (‘hay fever’), the aetiopathogenesis of atopic eczema is

still not well established. Three dimensions seem to play a major

role, namely the

1 Epithelial barrier dysfunction, most notably shown in the

filaggrin mutation leading to increased transepidermal water

loss.16

2 The deviated immune response towards Th2-dominant

responses with increased immunoglobulin E production and

distinct inflammatory events leading to allergic reactions

against a multitude of environmental allergens from the air

or from foods.4,17–20

3 The psycho-neurogenic inflammation as the basis of the often

intractable itch being the major subjective symptom of the

disease.21,22

The disease goes along with a remarkable economic burden

both for the affected individual and for society and with marked

impairment in quality of life.23–28

A study measuring quality of life in children with AE showed

that those with generalized eczema had an impaired quality of

life score similar to children affected with cystic fibrosis, severe

renal disease or cerebral palsy, while more localized forms

showed similar scores to rheumatoid arthritis or diabetes.29

Furthermore, there are deficits in quality of health care for the

affected persons and their families.26,30–34 The actual degree of

individual suffering in the single patient has so far not received

adequate attention in scientific literature. In addition, studies

focusing on patients’ self-help have shown a high unmet need

with the call for more patient support groups35 as well as reliable

online health information.36 This is emphasized by the findings

of Corcimaru et al.36 that the vast majority of individual atopic

eczema websites, blogs and forums currently are inconsistent

with guidelines of professional dermatological societies, which

can be dramatically misleading for affected patients. Patient–
physician dialogues in atopic eczema as well require scientific

assessments given the fact that doctors today typically misjudge

and underestimate the needs of their patients with atopic

eczema.35,37

Therefore, the aim of this large study performed in nine coun-

tries of the European Union was to assess the magnitude of indi-

vidual suffering and the real-life burden of disease in adult

patients with rather severe forms of atopic eczema. With these

data, patient organizations should be supported in their

advocacy efforts with health policymakers and payers. They also

should be used in education of healthcare providers in order to

improve the patient–physician dialogue.

Patients and methods

Patients
For this cross-sectional non-interventional study, a total of 1189

adult patients (between 20 and 87 years) suffering from atopic

eczema were recruited in 9 countries of the European Union,

namely France (n = 180), Spain (n = 180), Italy (n = 180), Uni-

ted Kingdom (n = 180), Germany (n = 180), Netherlands

(n = 150), Denmark (n = 50), Sweden (n = 37) and Czech

Republic (n = 52).

Patients were recruited by experienced physicians (dermatolo-

gists, allergists) together with the help of patient organizations

to volunteer for the study. Inclusion criteria were the dermato-

logical diagnosis of atopic eczema, age over 18 years and indica-

tion for systemic immunomodulatory treatment defined as

suffering from moderate to severe atopic eczema. Exclusion cri-

teria comprised language or other barriers to follow questions

and give answers in a telephone interview.

The study was done as a telephone interview (20–30 min)

using standardized questions. A pretest in 100 patients in five

countries had been done earlier to show the feasibility of the

methods. The questions were asked in a computer-assisted tele-

phone interview (CATI) with experienced interviewers. In all

countries, local ethical committees had approved the study prior

to beginning.

All questionnaire instruments had been validated, and they

were used in the language of the country; also the translation

had been validated for the specific language. The telephone

interviewer read the questions to the participants slowly and ver-

batim in order to minimize interviewer bias. The interviewing

was done between October 2017 and March 2018.

Instruments
The following instruments measuring patients’ quality of life or

burden of disease were used:

Dermatology life quality index (DLQI) The DLQI38 comprises

10 questions scoring from 0 to 30 points: 0–1 = ‘no effect on

patients’ life’, 2–5 = ‘small effect on patients’ life’, 6–
10 = ‘moderate effect on patients life’, 11–20 = ‘Very large effect

on patients life’ and 21–30 = ‘Extremely large effect on patients’

life’.39 An example of a DLQI question is ‘over the last week,

how embarrassed or self conscious have you been because of

your skin?’ or ‘over the last week, has your skin prevented you

from working or studying?’.

Hospital anxiety and depression scale (HADS-D) The Hospital

Anxiety and Depression Scale (HADS-D)40 comprises seven
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questions scoring from 0 to 21 points: 0–7 = ‘Normal’, 8–
10 = ‘Borderline’ and 11–21 = ‘Abnormal’. The HADS-D

focuses on the occurrence of depressive symptoms and is mea-

sured with 7 questions, as, for example, ‘I can laugh and see the

funny life things’, ‘I feel as if I am slowed down’ or ‘I have lost

interest in my appearance’. Questions can be answered with

‘not at all’ (0), ‘sometimes’ (1), ‘very often’ (2) and ‘nearly all

time’ (3).

Patient-oriented eczema measure (POEM) The Patient-

Oriented Eczema Measure41 comprises seven questions scoring

from 0 to 28 points: 0–2 = ‘Clear or almost clear’, 3–7 ‘Mild

AE’, 8–16 = ‘Moderate AE’, 17–24 = ‘Severe AE’ and 25–
28 = ‘Very severe AE’. The questions relate to experiences made

in the week prior to the interview. It contains questions such as

‘over the last week, on how many days has your skin been flaking

off because of your eczema?’ or ‘over the last week, on how many

days your skin been itchy because of your eczema?’ or ‘over the

last week, on how many days has your skin been bleeding

because of your eczema?’. Possible answers were evaluated as ‘no

days’ = 0, ‘1–2 days’ = 1, ‘3–4 days’ = 2, ‘5–6 days’ = 3 and

‘every day’ = 4 points. The added numbers result in the overall

score.

Self-assessment of severity
Furthermore, participants were asked the question ‘would you

describe your Atopic eczema/dermatitis as clear, almost clear,

mild, moderate or severe?’. The answers were stated accord-

ingly.39,42

Atopic eczema score of emotional consequences (AESEC)
The Atopic Eczema Score of Emotional Consequences

(AESEC)43 was developed for the study on the basis of a review

of available instruments and through intense contacts in direct

interviews and social media asking individuals with atopic

eczema about the emotional consequences in their experience.

Validation was performed by testing in 103 individuals. The first

collection of 119 very personal items was analysed for possible

overlaps and finally reduced to 37 items; these were subjected to

the testing of internal consistency and reliability with a Cron-

bach’s a = 0.938 and a low inter-item correlation with Spear-

man’s P = 0.22. More detailed data have been published

recently.43 The final questionnaire contains 28 items (both posi-

tive and negative items to avoid a negative bias) which are

answered from 0 to 3 and reflect the very personal feelings, suf-

fering and the emotional consequences due to atopic eczema.

The maximal score is 84 points.

Educational status
The educational status was evaluated by the highest level of com-

pleted education. Higher education was defined by reaching at

least high school graduation.

Data statistics and analyses
Data were analysed using IBM SPSS Statistics (version 14-46,

IBM Corporation, Armonk, NY, USA). The global significance

level (a-error) was set as 0.05.

Results

Patient characteristics
A total of 1189 patients with atopic eczema were included (56%

female). The average time of interview was 25 min. Most partici-

pants reported to have a higher school education (89%). The age

distribution was 18–29 years: 13%, 30–39 years: 30%, 40–
49 years: 35% and 50 years and older: 22%.

The mean age was 41.9 years. The light-sensitive skin types

were 40% ‘light skinned’ (Celtic/Nordic), 42% intermediate,

15% Mediterranean and 3% dark.

Regarding the residential area, 25% were living in rural envi-

ronments, 39% in a medium-size city, 26% in a big city suburb

and 10% living in a big city inner-city. The household size was 1

person 14%, 2 persons 47% and 3 or more persons 39%.

The first diagnosis of atopic eczema was done by a general

practitioner in 43%, a dermatologist in 41%, an allergist in 2%,

a paediatrician in 11% and others in 3%. Twenty-four percent

were members of a patient support group, 9% used such services

without being member, 27 % had social media contact to other

people affected, 3% had other contacts, and 47% were in no

connection to support groups.

The following systemic immunomodulating therapies had

been prescribed: glucocorticosteroids 57%, cyclosporine A 28%,

azathioprine 15%, methotrexate 25%, mycophenolate mofetil

11% and UV therapy in 68%.

Concomitant diseases
Seventy-nine percent were suffering from other atopic diseases

(airway allergy to pollen 44%, airway allergy to house dust

mite 31%, airway allergy to animals 29%) as well as food

allergy 28% or drug intolerance 7%. The general health status

– beyond the skin – was felt as good/very good in 75%, as fair

in 20% and as bad/very bad in 4%. Ten percent of the

patients were suffering from other chronic diseases such as

joint diseases 19%, metabolic diseases 15%, cardiovascular

problems 14%, other skin diseases 12%, eye diseases 8%, thy-

roid diseases 8%, autoimmune/chronic diseases 7% and ner-

vous disorders 5%.

Patient-oriented eczema measure (POEM)
According to POEM, 45% of patients were currently suffering

from a moderate to severe skin condition while 38% noted mild

and 16% currently/almost clear skin (Fig. 1). From the results of

the POEM, most notably, the questions ‘how many days had

your skin been itchy?’ (88% positive) and ‘on how many days

your skin has felt dry or rough’ (86% positive) were of actual
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relevance. The POEM score corresponded well with the severity

self-assessment of the patients. Table 1 shows the characteristics

of patients as stratified by POEM.

Dermatology life quality index (DLQI)
Altogether, 55% of patients reported to suffer from moderate to

extremely large effects of atopic eczema on health-related quality

of life. Itching, painful and stinging sensation of the skin

occurred in three out of four patients. More than half of all

patients (58%) reported to be embarrassed about their skin

within the last 7 days, and 61% indicated AE to influence the

choice of clothing. Overall mean of the DLQI was 7.2.

The burden on patients’ life increased with increasing self-

assessed AE severity.

Only 1% of patients with an ‘almost clear or mild’ self-

assessed AE stated an extremely large negative effect in their

quality of life in comparison with that. Two percent of the mod-

erate and 18% of the severe AE patients reported an extremely

large effect.

Skin disease-specific DLQI also increased with disease severity

according to POEM score. Very and extremely large loss in qual-

ity of life ranged from 1% of patients with a clear or nearly clear

AE to 67% of patients with a very severe actual form of AE.

Mean DLQI increased from 2.8 to 13.9 when considering

patients with clear/almost clear vs. severe/very severe eczema,

respectively. When put in relation to the respective overall

means, the POEM-stratified means showed an increase through-

out AE severity.
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Figure 1 Patient-Oriented Eczema Measure (POEM) vs. self-assessment of disease severity.

Table 1 General characteristics of participants stratified by
Patient-Oriented Eczema Measure (POEM) score [clear/mid vs.
moderate/(very) severe]

Total
(n = 1189)
[n (%)]

AE severity according
to POEM score

Clear/mild
(n = 648)
[n (%)]

Moderate/(very)
severe
(n = 541)
[n (%)]

Total 1189 (100) 648 (55) 541 (45)

Men 519 (44) 332 (51) 187 (35)

Women 670 (56) 316 (49) 354 (65)

18–29 years old 153 (13) 57 (9) 96 (18)

30–39 years old 357 (30) 206 (32) 151 (28)

40–49 years old 421 (35) 253 (39) 168 (31)

50 years and
older

258 (22) 132 (20) 126 (23)

Higher education† 1011 (85) 566 (87) 442 (82)

Lower education 178 (15) 82 (13) 99 (18)

Mean DLQI 7.24 � SD
5.500

4.52 � SD
3.631

10.51 � SD
5.582

MEAN HADS-D 2.67 � SD
3.230

1.79 � SD
2.438

3.73 � SD
3.712

HADS-D
score 0–7

1064 (90) 612 (94) 452 (84)

HADS-D
score 8–21

125 (10) 36 (6) 89 (16)

†At least 10 years of school education.
AE, atopic eczema; DLQI, Dermatology Life Quality Index; HADS, Hospital
Anxiety and Depression Scale; POEM, Patient Oriented Eczema Measure.
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Hospital anxiety and depression scale (HADS-D)
Ten percent of all participants showed an increased tendency for

depression according to the HADS-D (Borderline/abnormal;

Score 8–21). A clinical interference (Score 11–21) could be

observed in 3% of participants. In single items, 58% stated to

‘feel slowed down’ and 36% stated to ‘feel unhappy at least

sometimes’. The mean HADS-D Score was 2.67. Stratified by

self-assessed AE severity, 99% of clear patients were normal

regarding HADS-D. Considering patients with a severe self-

assessed AE, 16% showed a score indicating a depression. In

14%, a borderline score suggested at least depressive symptoms

(Fig. 2). The presence of a depressive tendency correlated with

the current POEM score. Depressive tendency reached from 1%

in patients with no or almost no symptoms to 21% in patients

with severe skin conditions. Mean HADS-D Score increased

from 1.4 in patients with ‘clear or almost clear’ to 4.7 in patients

with ‘severe or very severe’ POEM score.

Atopic eczema score of emotional consequences (AESEC)
In the AESEC, there was a mean value of 32.2 in the score from

0 to 84 maximum. Fifty-seven percent of the patients had a

moderate to large emotional consequences Score. In detail, 43%

scored with 1 (small emotional consequences), 26.9% scored

with 2 (moderate emotional consequences), 21.2% scored with 3

(large emotional consequences), and 8.8% scored with 4 (very

large emotional consequences) (Fig. 3).

In detailed questions, 72% of participants stated ‘I envy peo-

ple with normal skin’, 57% said that ‘itching drives me crazy’,

50% said ‘I feel sad about having eczema’, 51% of patients

answered ‘I try to hide my eczema’, and 75% reported about

‘problems with intimacy’.

In a final attempt to assess the whole of individual burden,

patients were asked ‘When thinking about your life with atopic

eczema, have there been moments when the disease compro-

mised your ability to face life?’. Of the person actually suffering

from severe eczema, 88% stated that their eczema at least partly

compromised their ability to face life. The longer the duration of

the disease was, the more severe and the stronger the answers

were (Fig. 4).

Correlation between POEM, DLQI, HADS-D and AESEC
When the various questionnaires were correlated, there was a

moderate correlation with quality of life measured by DLQI,

HADS-D 7 and POEM. A particular good correlation was found

in the group of patients who assessed themselves as suffering

from severe eczema: there was a direct correlation to the emo-

tional impact as measured in AESEC (Fig. 5).

Work absenteeism
Over half of the respondents at least had missed 1 day at work

due to AE in the preceding year, 31% missed 1–5 days, and one

quarter had been missing more than 6 days.

Additional costs
Extra out-of-pocket spending on everyday necessities was com-

mon and with an average amount of ca 900 Euro per year.44
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Patients’ wishes and postulates
At the end of the interview, an open question was asked: ‘What

can you tell us about living with severe eczema that the general

public and politicians need to know? What message to you

have?’ Patients answered expressing their most important ideas,

and wishes are summarized in Table 2.

Discussion
This large study performed in nine European countries

showed that adult patients with atopic eczema, in spite of

actual and ‘adequate’ treatment, are suffering to an extent

which does not seem acceptable for today’s standards. The

study gives information on a large number and variety of

patients suffering from atopic eczema in different European

countries and with different severities of the skin lesions. It

clearly shows a high degree of individual suffering and burden

of disease with regard to everyday life and psychological and

emotional well-being. Furthermore, considerable economic

costs also represent a burden to the patient when he has to

pay quite a lot out of pocket which will not be reimbursed by

insurances or society.44 The degrees of suffering were found to

be correlated to the severity of actual symptoms but also to

the history of their eczema.

In spite of all these obvious facts, atopic eczema is often

not taken seriously by many physicians, health officials and

society.1,2 Although the mortality and lethality is low – except

for patients who committed suicide because of the intractable

condition45 – atopic eczema can ruin lives by impairing the

quality of life and preventing normal development and fulfill-

ing of life achievements.27,28 The aspect of quality of life has

been brought into dermatology not so long ago38 and makes a

major issue in the dynamics of skin diseases in general and

atopic eczema in particular.46,47 However, the general popula-

tion as well as healthcare professionals are not yet aware of

the impairment in quality of life and the massive suffering in

everyday life of patients affected by atopic eczema.48 These

facts need to be added not only to the curricula of medical

schools but especially to information provided for the inter-

ested public in favour of a general acceptance of atopic eczema
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Figure 5 Atopic Eczema Score of Emotional Consequences (AESEC) correlation with self-assessment.

Table 2 Wishes of patients in the last open question of the survey

Wishes of patients %

Better acceptance, understanding in general 22

Better financial support also from insurances 19

More research/studies/funds 18

Emotional, psychological burden recognized 18

Better education of public/increased awareness/attention 18

Avoid discrimination/not be regarded as disgusting 14

Better understanding from medical site/be taken seriously 8

New drugs, effective drugs 8

Consider holistic approach/not only symptom treatment 6

Physical burden 6

More support in general/also morally 5

More alternative medicine/natural remedies and cures 4

Better support of environment protection/labelling of groceries 4
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as potentially severe disease. This real burden comprises not

only dysaesthesias with itch and pain sensations but also dis-

figurement, stigmatization, social isolation, restrictions in

occupation as well as sport and leisure activities, problems in

relationships with sexuality and finally direct and indirect

financial costs some to be paid out of pocket by the patient

himself.

In the following, the results of the various measurements will

be discussed in detail:

In the HADS-D Score, there was only 3% who could be

regarded as ‘depressive’; this is an important finding in that the

impairment in quality of life and the remarkable individual suf-

fering is not a ‘psychiatric’ or a ‘mental health’ condition. It

reflects the influence of the somatic disease ‘eczema’ upon psy-

chological and emotional feelings. Atopic eczema is a classical

‘psycho-somatic’ disease, whereby one always should have in

mind that this is not a one-way street: psycho-somatic and

somato-psychic aspects go hand in hand in the clinical course of

severe atopic eczema.49

In a study by Dalgard et al., depression was found in 10% of

patients.50 In explaining the difference to our data, one reason

might be that Dalgard et al. only studied outpatients with cur-

rent skin disease without reporting about the severity. With

regard to DLQI and POEM, our study participants seemed to

suffer from more severe forms of atopic eczema than partici-

pants of other studies in the United States.25

One limitation of our study may be the fact that patients were

recruited from nine different European countries and interviews

were done in different languages leading to a possible inter-

viewer, translation or cultural bias. The selection of participants

cannot be regarded as representative for a population; that is

why we resisted the temptation to compare results in-between

various European countries. Occasional differences may be

further analysed in the future.

Furthermore, a selection bias may be seen in the fact that 85%

of the participants reported to have higher education. This high

percentage is not representative for the total distribution in a

population, although there is some evidence that ‘atopics’

may be more ‘intelligent’ or more ‘sensitive’ than non-atopic

individuals.1,2

Selection of patients was done by experienced physicians on

the basis of actual clinical disease and reflecting on the clinical

course of atopic eczema over the life of the patients. Physicians

tried to motivate more severely affected patients which was

defined not so much by disease or symptom scores, but rather

by the overall clinical conditions and the fact that they could not

be treated satisfactorily by topical treatment alone but there was

a need of a systemic immunomodulatory therapy with, for

example, cyclosporine, methotrexate, mycophenolate, azathio-

prine or UV therapy. Since patients were not actually examined

during the interview, the subjective assessment was done by

POEM, a rather subjective measure compared to PO-SCORAD

which would have needed some training for the patients.7

With regard to comorbidities, our patients were relatively

healthy. In subanalyses, one could see that the answers to the

skin-specific or eczema-specific questions were not influenced

by simultaneously underlying other diseases.

The fact that almost 70% of our patients – in spite of being

selected as ‘severe cases needing systemic immunomodulatory

therapy’ – reported that they were ‘satisfied’ with the current

treatment shows how rational, realistic and also modest these

patients are: they feel ‘adequately treated’ when the doctor takes

care and uses topical or systemic therapy although the direct

effect of the treatment upon the manifold symptoms is by no

means satisfactory.

Conclusions
In spite of adequate normal treatment including systemic

immunosuppression, 45% of patients with atopic eczema still

have moderate to severe eczema skin lesions. Fifty-five percent

have a moderate to extremely large impairment in quality of life.

An equal amount is suffering individually from emotional con-

sequences affecting their life, their intimacy, their social contacts

and their occupational, sport and leisure activities. Of all

patients suffering from actual severe atopic eczema, 88% stated

that this condition compromised their ability to face life. It is

concluded that too many adult patients with moderate to severe

form of atopic eczema in Europe are suffering considerably and

more than acceptable.

There is a silver streak of hope on the horizon with the

appearance of new targeted therapies with biologics such as

monoclonal antibodies against relevant cytokines or receptors,

for example the interleukin 4 receptor (dupilumab), inter-

leukin 5 (mepolizumab), interleukin 13 (tralokinumab), inter-

leukin 31 (nemolizumab) as well as new kinase inhibitors and

others.51–59 Finally, there is hope for new effective treatments

for the severely affected patients with atopic eczema in the

future.

Acknowledgement
The study was supported with an unrestricted grant from Sanofi

Genzyme. The help of many dermatologists, allergists and family

physicians as well as members of patient organizations, especially

the European Federation of Allergies, is gratefully acknowledged.

References
1 Ring J. Atopic Dermatitis – Eczema. Springer, Berlin, New York, 2016.

2 Ring J, Ruzicka Th, Przybilla B, eds. Handbook of Atopic Eczema.

Springer, Berlin, New York, 2006.

3 Bieber T. Atopic dermatitis. N Engl J Med 2008; 358: 1483–1494.
4 Weidinger S, Beck LA, Bieber T, Kabashima K, Irvine AD. Atopic der-

matitis. Nat Rev Dis Primers 2018; 4: 1.

5 Sch€afer T, Ring J. Epidemiology of allergic diseases. Allergy 1997; 52(38

Suppl): 14–22.

© 2019 European Academy of Dermatology and VenereologyJEADV 2019, 33, 1331–1340

1338 Ring et al.



6 Williams H, Stewart A, von Mutius E, Cookson W, Anderson HR, Inter-

national Study of Asthma and Allergies in Childhood (ISAAC) Phase

One and Three Study Groups. Is eczema really on the increase world-

wide? J Allergy Clin Immunol 2008; 121: 947–954.e15.
7 Barbarot S, Auziere S, Gadkari A et al. Epidemiology of atopic dermatitis in

adults: results from an international survey.Allergy 2018; 73: 1284–1293.
8 Deckers IAG, McLean S, Linssen S, Mommers M, van Schayck CP, Sheikh

A. Investigating international time trends in the incidence and prevalence

of atopic eczema 1990-2010: a systematic review of epidemiological stud-

ies. PLoS ONE 2012; 7: e39803.

9 Nutten S. Atopic dermatitis: global epidemiology and risk factors. Ann

Nutr Metab 2015; 66(Suppl 1): 8–16.
10 Silverberg JI. Public health burden and epidemiology of atopic dermatitis.

Dermatol Clin 2017; 35: 283–289.
11 Wallach D, Ta€ıeb A. Atopic dermatitis/atopic eczema. Chem Immunol

Allergy 2014; 100: 81–96.
12 Bergmann KC, Ring J, eds. History of Allergy. Karger, Basel, 2014.

13 Worm M, Forschner K, Lee HH et al. Frequency of atopic dermatitis and

relevance of food allergy in adults in Germany. Acta Derm Venereol 2006;

86: 119–122.
14 Wollenberg A, Barbarot S, Bieber T et al. Consensus-based European

guidelines for treatment of atopic eczema (atopic dermatitis) in adults

and children: part I. J Eur Acad Dermatol Venereol 2018; 32: 657–682.
15 Wollenberg A, Barbarot S, Bieber T et al. Consensus-based European

guidelines for treatment of atopic eczema (atopic dermatitis) in adults

and children: part II. J Eur Acad Dermatol Venereol 2018; 32: 850–878.
16 Palmer CN, Irvine AD, Terron-Kwiatkowski A et al. Common loss-of-

function variants of the epidermal barrier protein filaggrin are a major

predisposing factor for atopic dermatitis. Nat Genet 2006; 38: 441–446.
17 Bieber T, D’Erme AM, Akdis CA et al. Clinical phenotypes and endophe-

notypes of atopic dermatitis: where are we, and where should we go? J

Allergy Clin Immunol 2017; 139(4S): S58–S64.
18 Wollenberg A, Klein E. Current aspects of innate and adaptive immunity

in atopic dermatitis. Clin Rev Allergy Immunol 2007; 33: 35–44.
19 Schuller E, Teichmann B, Haberstok J, Moderer M, Bieber T, Wollenberg

A. In situ expression of the costimulatory molecules CD80 and CD86 on

langerhans cells and inflammatory dendritic epidermal cells (IDEC) in

atopic dermatitis. Arch Dermatol Res 2001; 293: 448–454.
20 Eyerich K, Eyerich S. Immune response patterns in non-communicable

inflammatory skin diseases. J Eur Acad Dermatol Venereol 2018; 32: 692–703.
21 Weisshaar E, Diepgen TL, Bruckner T et al. Itch intensity evaluated in the

German Atopic Dermatitis Intervention Study (GADIS): correlations with

quality of life, coping behaviour and SCORAD severity in 823 children.

Acta Derm Venereol 2008; 88: 234–239.
22 Iamandescu IB. Psychoneuroallergology, 2nd edn. Amaltea, Bucharest, 2007.

23 Blome C, Radtke MA, Eissing L, Augustin M. Quality of life in patients

with atopic dermatitis: disease burden, measurement, and treatment ben-

efit. Am J Clin Dermatol 2016; 17: 163–169.
24 Gieler U, Schoof S, Gieler T, Scheewe S, Schut C, Kupfer J. Atopic eczema

and stress among single parents and families: an empirical study of 96

mothers. Acta Derm Venereol 2017; 97: 42–46.
25 Silverberg JI, Gelfand JM, Margolis DJ et al. Patient-burden and quality

of life in atopic dermatitis in US adults: a population-based cross-sec-

tional study. Ann Allergy Asthma Immunol 2018; 121: 340–347. [Epub
ahead of print]

26 Lee SH, Lee SH, Lee SY, Lee B, Lee SH, Park YL. Psychological health sta-

tus and health-related quality of life in adults with atopic dermatitis: a

nationwide cross-sectional study in South Korea. Acta Derm Venereol

2018; 98: 89–97.
27 Dieris-Hirche J, Milch WE, Kupfer J, Leweke F, Gieler U. Atopic dermati-

tis, attachment and partnership: a psychodermatological case-control

study of adult patients. Acta Derm Venereol 2012; 92: 462–466.
28 Thyssen JP, Hamann CR, Linneberg A et al. Atopic dermatitis is associ-

ated with anxiety, depression, and suicidal ideation, but not with psychi-

atric hospitalization or suicide. Allergy 2018; 73: 214–220.

29 Beattie PE, Lewis-Jones MS. A comparative study of impairment of qual-

ity of life in children with skin disease and children with other chronic

childhood diseases. Br J Dermatol 2006; 155: 145–151.
30 Steinke S, Beikert FC, Langenbruch A et al.Measurement of healthcare

quality in atopic dermatitis - development and application of a set of

quality indicators. J Eur Acad Dermatol Venereol 2018; 32: 2237–2243.
[Epub ahead of print]

31 Drucker AM, Wang AR, Li WQ, Sevetson E, Block JK, Qureshi AA. The

burden of atopic dermatitis: summary of a report for the National Eczema

Association. J Invest Dermatol 2017; 137: 26–30.
32 Lewis-Jones S. Quality of life and childhood atopic dermatitis: the

misery of living with childhood eczema. Int J Clin Pract 2006; 60:

984–992.
33 Sampogna F, Finlay AY, Salek SS et al. Measuring the impact of der-

matological conditions on family and caregivers: a review of dermatol-

ogy-specific instruments. J Eur Acad Dermatol Venereol 2017; 31:

1429–1439.
34 Warschburger P, Buchholz HT, Petermann F. Psychological adjustment

in parents of young children with atopic dermatitis: which factors predict

parental quality of life? Br J Dermatol 2004; 150: 304–311.
35 McAlister RO, Toffe SJ, Doyle JJ, Jackson A, Hanifin JM. Patient

and physician perspectives vary on atopic dermatitis. Cutis 2002; 69:

461–466.
36 Corcimaru A, Morrell DS, Burkhart CN. The internet for patient educa-

tion on atopic dermatitis: friend or foe? J Am Acad Dermatol 2017; 76:

1197.

37 Zschocke I, Hammelmann U, Augustin M. [Therapeutic benefits in der-

matological therapy. Evaluation of therapy from the physician’s and

patient’s perspectives in psoriasis and atopic dermatitis]. Hautarzt 2005;

56: 844–846.
38 Finlay AY, Khan GK. Dermatology Life Quality Index (DLQI)–a simple

practical measure for routine clinical use. Clin Exp Dermatol 1994; 19:

210–216.
39 Basra MKA, Fenech R, Gatt RM, Salek MS, Finlay AY. The Dermatology

Life Quality Index 1994-2007: a comprehensive review of validation data

and clinical results. Br J Dermatol 2008; 159: 997–1035.
40 Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta

Psychiatr Scand 1983; 67: 361–370.
41 Charman CR, Venn AJ, Williams HC. The patient-oriented eczema mea-

sure: development and initial validation of a new tool for measuring ato-

pic eczema severity from the patients’ perspective. Arch Dermatol 2004;

140: 1513–1519.
42 Vakharia PP, Chopra R, Sacotte R et al. Validation of patient-

reported global severity of atopic dermatitis in adults. Allergy 2018;

73: 451–458.
43 Arents BWM, Mensing U, Seitz IA et al. AESEC in prep The Atopic

Eczema Score of Emotional Consequences (AESEC) - A scoring system to

measure emotional consequences of atopic eczema. accepted. Allergo J

Int, in press.

44 Zink A, Arents BWM, Fink-Wagner A et al. Out-of-pocket costs for indi-

viduals with atopic eczema: a cross-sectional study in nine European

countries. Acta Derm Venereol 2019; 99: 263–267.
45 Dieris-Hirche J, Gieler U, Petrak F et al. Suicidal ideation in adult

patients with atopic dermatitis: a German cross-sectional study. Acta

Derm Venereol 2017; 97: 1189–1195.
46 Chernyshov PV, Kaliuzhna LD, Reznikova AA, Basra MK. Comparison of

the impairment of family quality of life assessed by disease-specific and

dermatology-specific instruments in children with atopic dermatitis. J Eur

Acad Dermatol Venereol 2015; 29: 1221–1224.
47 Chernyshov PV, Tomas-Aragones L, Manolache L et al. Quality of life

measurement in atopic dermatitis. Position paper of the European Acad-

emy of Dermatology and Venereology (EADV) Task Force on quality of

life. J Eur Acad Dermatol Venereol 2017; 31: 576–593.
48 Gore C, Johnson RJ, Caress AL, Woodcock A, Custovic A. The informa-

tion needs and preferred roles in treatment decision-making of parents

© 2019 European Academy of Dermatology and VenereologyJEADV 2019, 33, 1331–1340

AE in Europe: burden and individual suffering 1339



caring for infants with atopic dermatitis: a qualitative study. Allergy 2005;

60: 938–943.
49 Gieler U, Ehlers A, H€ohler T, Burkard G. [The psychosocial status of

patients with endogenous eczema. A study using cluster analysis for the

correlation of psychological factors with somatic findings]. Hautarzt

1990; 41: 416–423.
50 Dalgard FJ, Gieler U, Tomas-Aragones L et al. The psychological burden

of skin diseases: a cross-sectional multicenter study among dermatological

out-patients in 13 European countries. J Invest Dermatol 2015; 135: 984–
991.

51 Beck LA, Thac�i D, Hamilton JD et al. Dupilumab treatment in adults with

moderate-to-severe atopic dermatitis. N Engl J Med 2014; 371: 130–139.
52 Lauffer F, Ring J. Target-oriented therapy: emerging drugs for atopic der-

matitis. Expert Opin Emerg Drugs 2016; 21: 81–89.
53 Wollenberg A, Howell MD, Guttman-Yassky E et al. Treatment of atopic

dermatitis with tralokinumab, an anti-IL-13 mAb. J Allergy Clin Immunol

2018; 143: 135–141. [Epub ahead of print]

54 Simpson EL, Flohr C, Eichenfield LF et al. Efficacy and safety of lebrik-

izumab (an anti-IL-13 monoclonal antibody) in adults with moderate-to-

severe atopic dermatitis inadequately controlled by topical corticos-

teroids: a randomized, placebo-controlled phase II trial (TREBLE). J Am

Acad Dermatol 2018; 78: 863–871.e11.
55 Ruiz-Villaverde R, Dominguez-Cruz J, Armario-Hita JC et al. Dupilu-

mab: short-term effectiveness and security in real clinical practice. A ret-

rospective multicentric study. J Eur Acad Dermatol Venereol 2018; 33:

e21–e22. [Epub ahead of print]

56 Subramanian I, Singh VK, Jere A. Elucidating mechanistic insights into

drug action for atopic dermatitis: a systems biology approach. BMC Der-

matol 2018; 18: 3.

57 Schielein MC, Tizek L, Rotter M, Konstantinow A, Biedermann T, Zink

A. Guideline-compliant prescription of biologicals and possible barriers

in dermatological practices in Bavaria. J Eur Acad Dermatol Venereol

2018; 32: 978–984.
58 Scheerer C, Eyerich K. [Pathogenesis of atopic dermatitis]. Hautarzt 2018;

69: 191–196.
59 Werfel T, Wollenberg A, Pumnea T, Heratizadeh A. [New aspects

in systemic treatment of atopic dermatitis]. Hautarzt 2018; 69:

217–224.

© 2019 European Academy of Dermatology and VenereologyJEADV 2019, 33, 1331–1340

1340 Ring et al.


