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Supplemental information on the LISA Study cohort
The LISA Study group consists of the following: Helmholtz Center Munich, German Research Center for Environmental Health, Institute of Epidemiology, Munich (Heinrich J, Schnappinger M, Brüske I, Ferland M, Schulz H, Zeller C, Standl M, Thiering E, Tiesler C, Flexeder C); Department of Pediatrics, Municipal Hospital “St. Georg”, Leipzig (Borte M, Diez U, Dorn C, Braun E); Marien Hospital Wesel, Department of Pediatrics, Wesel (von Berg A, Berdel D, Stiers G, Maas B); Pediatric Practice, Bad Honnef (Schaaf B); Helmholtz Center of Environmental Research – UFZ, Department of Environmental Immunology/Core Facility Studies Leipzig (Lehmann I, Bauer M, Röder S, Schilde M, Nowak M, Herberth G , Müller J); Technical University Munich, Department of Pediatrics, Munich (Hoffmann U, Paschke M, Marra S); Clinical Research Group Molecular Dermatology, Department of Dermatology and Allergy, Technische Universität München (TUM), Munich (Ollert M, J. Grosch). The LISA study was mainly supported by grants from the Federal Ministry for Education, Science, Research and Technology, in addition to Helmholtz Center Munich (former GSF), Helmholtz Centre for Environmental Research - UFZ, Leipzig, Research Institute at Marien-Hospital Wesel, Pediatric Practice, and Bad Honnef for the first 2 years. The 4 year, 6 year, 10 year and 15 year follow-up examinations of the LISA study were covered from the respective budgets of the involved partners (Helmholtz Zentrum Munich (former GSF), Helmholtz Centre for Environmental Research - UFZ, Leipzig, Research Institute at Marien-Hospital Wesel, Pediatric Practice, Bad Honnef, IUF – Leibniz-Research Institute for Environmental Medicine at the University of Düsseldorf) and in addition by a grant from the Federal Ministry for Environment (IUF Düsseldorf, FKZ 20462296). Further, the 15-year follow-up examination of the LISA study was supported by the Commission of the European Communities, the 7th Framework Program: MeDALL Project. 
Details on the cohorts’ recruitment and follow-up strategies have been described previously 1. Briefly, healthy, full-term newborns (n = 3094) were recruited from obstetric clinics in Munich, Wesel, Leipzig, and Bad Honnef, between 1997 and 1999. Information on selected exposures and health outcomes were obtained using questionnaires and medical examinations carried out at various follow-up assessments. The study was approved by the local ethics committees (Bavarian Board of Physicians, University of Leipzig, Board of Physicians of North-Rhine-Westphalia), and written consent was obtained from all participants’ families.



Supplemental methods

IgE analysis in the LISA cohort
[bookmark: _Hlk14853257]Total IgE and specific IgE levels in sera of LISA participants at age of 2 years were determined by the Pharmacia CAP System (Pharmacia Diagnostics, Freiburg, Germany). Sera were screened for sIgE against seasonal aero- (RX1) allergens by a multiallergen panel. RX1 includes timothy, mugwort, ribwort, glass herb and birch.FX5 includes hen’s egg, milk protein, codfish, soybean, peanut, and wheat; with egg white, peanut and milk protein being tested separately when the food allergen panel exceeded >0.35kU/l. For the feature “Specific IgE ≥ 0.35 kU/l to common pollen and environmental inhalant allergens”, the allergens from panel MX1(= mould fungus), RX1, HX2 (= mites and cockroach) and E1 (=cat dander) were combined. Samples with specific IgE concentrations >0.35 kU/l were regarded as positive. 

Clinical variables used from the LISA cohort
To compare the results from the study cohort with LISA Munich, following variables were extracted (categorial or continuous): female sex (categorial), family history for allergic diseases (atopic dermatitis of mother and/or father; categorial), exposure to pets (keeping of dogs, cats, hamster, guinea pigs, birds in the first 3 years of children’s life, categorial), siblings (categorial), maternal smoking (smoking in one and/or two and/or three trimesters; categorial) maternal infection (maternal infection during pregnancy; categorial), C-section delivery (categorial), breast feeding (breast feeding for a period of minimum one month between the first 1-6 months, categorial), milk crust (categorial), allergic rhinitis (doctor diagnosed, at age 3-10; categorial), allergic asthma (doctor diagnosed, at age 3-10 years, categorial)

Clinical questionnaire 

Patient data: 

first name: 		_______________
last name:		_______________
date of birth: 		_______________
current age: 		_______________ (years)

· Female
· Male

Please mark the correct answer for each question! 

Are other family members affected by following diseases?

	
	atopic dermatitis
	allergic rhinoconjuctivitis (ARC)
	allergic asthma

	mother
	
· yes
· no

	
· yes
· no

	
· yes
· no


	father
	
· yes
· no

	
· yes
· no

	
· yes
· no


	siblings
	
· yes
· no

	
· yes
· no

	
· yes
· no




	Active maternal smoking during pregnancy
	· yes
· no

	Maternal infection during pregnancy
	· yes
· no

	Pregnancy week at children’s birth (p.m.)
	
     ______ week (post menstruationem)


	Spontaneous vaginal delivery
	· yes
· no

	Caesarean section
	· yes
· no

	
Birth weight

	       __________ (gram)

	Maternal breast feeding
	· yes, for: ______ (months)
· no

	Preventive cream application before onset of atopic dermatitis
	· yes
· no

	Did your child suffer from milk crust? Was it rather mild or severe?
	· Yes, for: ______ (months)
· no

· mild
· severe

	
Age of your child at onset of atopic dermatitis

	       __________ (months)





SCORAD at onset of atopic dermatitis: ________ if known, otherwise:

Which body parts were affected by atopic dermatitis when the disease appeared for the first time?

[image: ]

Try to remember a representative area of the dermatitis when the disease appeared for the first time.
Please asses the intensity of each of the following signs in this area.

	
	none
	mild
	moderate
	severe

	redness
	
	
	
	

	scratch marks
	
	
	
	

	swelling
	
	
	
	

	skin thickening
	
	
	
	

	oozing/crusting
	
	
	
	

	dryness 
(in an area where there is no inflammation)
	
	
	
	




How intense was the itch when the disease appeared for the first time?

(no itch) 0 -------------------------------------------------------------------- 10 (worst imaginable itch)

How bad was the sleeplessness of your child when the disease appeared for the first time?

(no sleeplessness) 0 ----------------------------------------------------------------- 10 (sleeplessness)
SCORAD of atopic dermatitis at age 3 years: ________ if known, otherwise:

Which body parts were affected by atopic dermatitis when your child was 3 years old?

[image: Ein Bild, das Zeichnung enthält.

Automatisch generierte Beschreibung]

Try to remember a representative area of the dermatitis when your child was 3 years old.
Please asses the intensity of each of the following signs in this area.

	
	none
	mild
	moderate
	severe

	redness
	
	
	
	

	scratch marks
	
	
	
	

	swelling
	
	
	
	

	skin thickening
	
	
	
	

	oozing/crusting
	
	
	
	

	dryness 
(in an area where there is no inflammation)
	
	
	
	




How intense was the itch caused by the atopic dermatitis when your child was 3 years old?

(no itch) 0 -------------------------------------------------------------------- 10 (worst imaginable itch)

How bad was the sleeplessness caused by the atopic dermatitis when your child was 3 years old?

(no sleeplessness) 0 ----------------------------------------------------------------- 10 (sleeplessness)



SCORAD of atopic dermatitis at age 7 years: ________ if known, otherwise:

Which body parts were affected by atopic dermatitis when your child was 7 years old?

[image: Ein Bild, das Zeichnung enthält.

Automatisch generierte Beschreibung]

Try to remember a representative area of the dermatitis when your child was 7 years old.
Please asses the intensity of each of the following signs in this area.

	
	none
	mild
	moderate
	severe

	redness
	
	
	
	

	scratch marks
	
	
	
	

	swelling
	
	
	
	

	skin thickening
	
	
	
	

	oozing/crusting
	
	
	
	

	dryness 
(in an area where there is no inflammation)
	
	
	
	




How intense was the itch caused by the atopic dermatitis when your child was 7 years old?

(no itch) 0 -------------------------------------------------------------------- 10 (worst imaginable itch)

How bad was the sleeplessness caused by the atopic dermatitis when your child was 7 years old?

(no sleeplessness) 0 ----------------------------------------------------------------- 10 (sleeplessness)



	
Did your child have regular contact to pets?

	
· yes
· no


	Does your child have siblings?

	
· yes
· no

How old are they? ____________




Did or do following factors cause acute flares/ exacerbation of the disease?

If you mark yes please comment at which age of your child the factor caused a worsening of the atopic dermatitis.

	Stress
	· yes, _____________________
· no

	Change in the weather (temperature/humidity)
	· yes, _____________________
· no

	Pollen exposure
	· yes, _____________________
· no

	Infectious diseases/ sickness
	· yes, _____________________
· no

	Vaccination
	· yes, _____________________
· no



How did you treat the skin lesions of your child?

	Basic therapy
	
· never
· daily
· multiple times a week


	Topical corticosteroids
	
· never
· proactive
· if needed




Does your child have one of the following diseases?

	Allergic rhinoconjunctivits

	
· yes (since he/she was ___ years old)
· no

Against which allergen(-s) does your child show allergic rhinoconjunctivits?

· Birch
· Mixed grass
· House dust mite
· Cat dander


	Allergic asthma
	
· yes (since he/she was ___ years old)
· no






	
Food allergy
	allergen	
	onset (months)
	end (months)
	still persistent

	
	egg
	
	
	· yes
· no

	
	cow’s milk
	
	
	· yes
· no

	
	nuts
	
	
	· yes
· no




Summary disease course:

Does your child still suffer from atopic dermatitis?

· yes 

· no (since he/she was _____ years old)


Comments:







- Thank you for providing the requested informations- 








Supplemental Figure


[image: ]
Figure E1: Cytokine levels measured by Luminex between the two groups of patients showing either remission (non-persistent) or no remission (persistent) of disease by the age of seven years. 







Supplemental Tables
[image: ]
Table E1: Variables assed in the study cohort. Variables are listed according to category (categorial or continuous). All 76 variables used for clustering and prediction model are highlighted in bold, the response variable (persistence of disease) for the prediction model is shown in bold red font.
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[bookmark: _Hlk43123857]Table E2: Variables presented for each of the 3 clusters. Categorial variables are shown as percentages, continuous variables as means ± SD or SEM. All significantly different variables between clusters are highlighted in bold. Small numbers in italics behind calculated values indicate clusters that are significantly different (p value  0.05).
	Training cohort

	No. Patient
	True Class
	Predicted class
	Probability 

	1
	0
	0
	0.1550

	2
	1
	1
	0.9731

	3
	1
	1
	0.9297

	4
	1
	1
	0.9116

	5
	0
	0
	0.1750

	6
	1
	1
	0.9657

	7
	0
	0
	0.1778

	8
	1
	1
	0.9647

	9
	0
	0
	0.0297

	10
	0
	0
	0.0763

	11
	1
	1
	0.7495

	12
	0
	0
	0.0166

	13
	1
	1
	0.9224

	14
	0
	0
	0.1042

	15
	1
	1
	0.6722

	16
	1
	1
	0.9773

	17
	1
	1
	0.9654

	18
	1
	1
	0.6185

	19
	1
	1
	0.8274

	20
	1
	1
	0.9449

	21
	1
	1
	0.5854

	22
	1
	1
	0.8932

	23
	1
	1
	0.8642

	24
	1
	1
	0.9838

	25
	0
	0
	0.1913

	26
	1
	1
	0.7104

	27
	1
	1
	0.9524

	28
	1
	1
	0.6173

	29
	1
	1
	0.8471

	30
	1
	1
	0.9619

	31
	0
	1
	0.5413

	32
	1
	1
	0.9426

	33
	0
	0
	0.2992

	34
	1
	1
	0.8598

	35
	1
	1
	0.8939

	36
	1
	1
	0.9825

	37
	1
	1
	0.9401

	38
	1
	1
	0.9920

	39
	1
	1
	0.8281

	40
	0
	0
	0.1922

	41
	1
	1
	0.9759

	42
	0
	0
	0.0081

	43
	1
	1
	0.9798

	44
	0
	0
	0.1338

	45
	1
	1
	0.8904

	46
	0
	0
	0.0759

	47
	1
	1
	0.9448

	48
	1
	1
	0.7953

	49
	1
	1
	0.9296

	50
	0
	0
	0.0178

	51
	0
	0
	0.0265

	52
	1
	1
	0.9666

	53
	0
	0
	0.1090

	54
	1
	1
	0.9795

	55
	1
	1
	0.9300

	56
	0
	0
	0.1599

	57
	1
	1
	0.9273

	58
	0
	0
	0.0963

	59
	1
	1
	0.9349

	60
	0
	0
	0.1495

	61
	1
	1
	0.9242

	62
	1
	1
	0.7571

	63
	1
	1
	0.8779

	64
	1
	1
	0.7973

	65
	0
	0
	0.4475

	66
	1
	1
	0.9348

	67
	0
	0
	0.2381

	68
	1
	1
	0.8904

	69
	0
	0
	0.3516

	70
	1
	1
	0.6059

	71
	0
	0
	0.0476

	72
	1
	1
	0.7422

	73
	0
	0
	0.1943

	74
	1
	1
	0.8411

	75
	1
	1
	0.9221

	76
	0
	0
	0.2532

	77
	1
	1
	0.9557

	78
	1
	1
	0.8864

	79
	0
	0
	0.0108

	80
	1
	1
	0.9517

	81
	0
	0
	0.1744

	82
	1
	1
	0.7493

	Test cohort 

	No. Patient
	True Class
	Predicted class
	Probability 

	1
	0
	0
	0.1617

	2
	1
	0
	0.4654

	3
	0
	0
	0.4264

	4
	1
	0
	0.2977

	5
	1
	1
	0.9659

	6
	1
	1
	0.6400

	7
	0
	0
	0.0204

	8
	1
	1
	0.6483

	9
	1
	0
	0.1716

	10
	1
	1
	0.9179

	11
	0
	1
	0.5291

	12
	1
	1
	0.9490

	13
	0
	0
	0.0195

	14
	1
	0
	0.1328

	15
	0
	1
	0.5915

	16
	1
	1
	0.9876

	17
	0
	0
	0.0763

	18
	1
	1
	0.6182

	19
	0
	0
	0.0424

	20
	1
	1
	0.8399

	21
	0
	0
	0.1774

	22
	1
	1
	0.7964

	23
	0
	1
	0.6325

	24
	1
	1
	0.7854

	25
	0
	0
	0.0689

	26
	1
	1
	0.9186

	27
	0
	1
	0.7455

	28
	1
	0
	0.0223

	29
	0
	0
	0.1297

	30
	1
	1
	0.9821

	31
	0
	0
	0.3363

	32
	1
	1
	0.9411

	33
	0
	0
	0.0346

	34
	1
	1
	0.8208

	35
	1
	1
	0.8828

	36
	1
	1
	0.9787

	37
	1
	1
	0.9890

	38
	0
	0
	0.4303

	39
	1
	1
	0.9555

	40
	0
	0
	0.2086

	41
	1
	1
	0.5426

	42
	0
	0
	0.0773

	Training cohort

	No. Patient
	True Class
	Predicted class
	Probability 

	1
	1
	1
	0.9516

	2
	1
	1
	0.7676

	3
	1
	1
	0.7100

	4
	1
	1
	0.9767

	5
	1
	0
	0.1018

	6
	0
	0
	0.4122

	7
	1
	0
	0.3753

	8
	1
	0
	0.4787

	9
	1
	1
	0.5632

	10
	0
	0
	0.4491

	11
	1
	1
	0.7579

	12
	0
	0
	0.2124

	13
	1
	1
	0.8472

	14
	1
	1
	0.9216

	15
	0
	0
	0.1900

	16
	1
	1
	0.8097

	17
	0
	1
	0.8762

	18
	1
	1
	0.8857

	19
	0
	0
	0.4661

	20
	1
	1
	0.9075



Table E3: Probabilities of patients in training cohort (n=82), test cohort (n=42) and validation cohort (n=19) for persistence of AE at the age of 7 years. 1= persistence, 0=remission.

1.	Heinrich J, Bolte G, Holscher B, Douwes J, Lehmann I, Fahlbusch B, et al. Allergens and endotoxin on mothers' mattresses and total immunoglobulin E in cord blood of neonates. Eur Respir J 2002; 20:617-23.
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Variable Comments Type of variable

positive family history for  history of atopic disease (AE, allergic rhinoconjunctivitis categorial

for allergic diseases allergic asthma) for father and/or mother

maternal smoking  maternal smoking during pregnancy categorial

maternal infection pregnancy maternal infection during pregnancy categorial

spontaneous delivery spontaneous vaginal delivery  categorial

caesarean section categorial

breast feeding maternal breast feeding  categorial

preventive basic skin care  preventive application of emollients before onset of AE categorial

milk crust cradle cap categorial

milk crust mild mild cradle cap categorial

milk crust severe severe cradle cap categorial

stress  exacerbation/flares of disease by stress categorial

change in the weather exacerbation/flares of disease by change in the weather categorial

(warm to cold weather and vice versa, change in humidity)

pollen  exacerbation/flares of disease by exposure to pollen/during pollen season categorial

infection  exacerbation/flares of disease by infectious diseases/sickness categorial

vaccination exacerbation/flares of disease after vaccination categorial

ARC birch allergic rhinoconjunctivitis to birch allergen categorial

ARC mixed grass allergic rhinoconjunctivitis to mixed grass categorial

ARC house dust mite allergic rhinoconjunctivitis to house dust mite categorial

ARC cat dander  allergic rhinoconjunctivitis to cat dander categorial

food allergy to egg categorial

food allergy to cows milk categorial

food allergy to nuts categorial

basic therapy  application of basic therapy (never/daily/multiple times a week categorial

topical steroids application of topical steroids (never/proactive/if needed) categorial

pets regular contact to pets during first years of life categorial

siblings categorial

siblings older than the patient categorial

siblings younger than the patient categorial

persistence of disease persistence of disease up to the age of 7 years categorial

female categorial

no atopic disease reported no atopic disease other than AE reported categorial

ARC allergic rhinoconjunctivitis  categorial

allergic asthma  categorial

ARC and allergic asthma categorial

specificIgE eggwhite positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

specificIgE peanut positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

specificIgE soybean  positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

specificIgE cowsmilk protein positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

specificIgE carrot positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

specificIgE wheat positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

specificIgE banana positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

inhalant allergen screen positive if ≥ 0.35 kU/l, measured at age 0-3 years categorial

birthweek pregnancy week post menstruationem at child's birth continuous

birth weight  birth weight in grams continuous

breast feading duration duration of maternal breast feeding in months continuous

milk crust persistence duration of cradle cap in months continuous

age at AD onset age in months at onset of AE continuous

SCORAD at AD onset continuous

SCORAD at age 3 SCORAD at the age of 3 years continuous

SCORAD at age 7 SCORAD at the age of 7 years  continuous

ARC allergen birch start age of onset of allergy to birch pollen (0-10 y) continuous

ARC mixed grass start age of onset of allergy to grass pollen (0-10 y) continuous

ARC house dust mite start age of onset of allergy to house dust mite (0-10 y) continuous

ARC cat dander start age of onset of allergy to cat dander (0-10 y) continuous

asthma start  age of onset of allergic asthma (0-10 y) continuous

food allergy to egg start onset of allergy to egg (years) continuous

food allergy to cows milk start onset of allergy to cows milk (years) continuous

food allergy to nuts start onset of allergy to nuts (years) continuous

age of AE remission age of remission in years continuous

CCL17 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

CCL22 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

TIMP-1 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

TIMP-2 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

TIMP-3 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

TIMP-4 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-9 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IP-10 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

PDGF-bb measured by Luminex in pg/ml (measured at age 0-3 y) continuous

MIP-1b measured by Luminex in pg/ml (measured at age 0-3 y) continuous

RANTES measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-1b measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-1ra measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-2 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-4 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-5 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-6 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-7 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-8 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-10 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-12 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-13 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-15 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

IL-17 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

Eotaxin measured by Luminex in pg/ml (measured at age 0-3 y) continuous

FGF-basic measured by Luminex in pg/ml (measured at age 0-3 y) continuous

G-CSF measured by Luminex in pg/ml (measured at age 0-3 y) continuous

GM-CSF measured by Luminex in pg/ml (measured at age 0-3 y) continuous

INF-g measured by Luminex in pg/ml (measured at age 0-3 y) continuous

MCP-1 measured by Luminex in pg/ml (measured at age 0-3 y) continuous

MIP-1a measured by Luminex in pg/ml (measured at age 0-3 y) continuous

TNF-a measured by Luminex in pg/ml (measured at age 0-3 y) continuous

VEGF measured by Luminex in pg/ml (measured at age 0-3 y) continuous

total IgE total IgE in IU/ml (measured at age 0-3 y) continuous
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Variable Cluster 1 (n=42) Cluster 2 (n=45) Cluster 3 (n=37)

p value

adjusted p value, pairwise comparison

General information

cluster 1,2 cluster 2,3 cluster 1,3

Female sex (%) 28.6 37.8 35.1

0.6506

Family history for allergic disease (%) 85.7>3 71.1 48.6<1

0.0016 0.4956 0.194 0.0030

Pets (%) 21.4 15.6 32.4

0.1867

Siblings (%) 71.4 75.6 70.3

0.8490

Pregnancy

Maternal smoking (%) 4.8 4.4 8.1

0.7391

Maternal infection (%)  11.9 11.1 24.3

0.1917

Birth

Birth week (p.m.), mean ± SD [week] 39.83 ± 0.23 39.58 ± 0.22 39.03 ± 0.32

0.2354

C-section delivery (%) 21.4 28.9 37.8

0.2764

Birth weight, mean ± SD [g] 3356.19 ± 102.38 3366.56 ± 70.05 3350,81 ± 97.70

0.8999

Breast-feeding 

Breast fed patients (%) 92.9 86.7 73.0

0.0448 1.0000 0.6047 0.1141

Breast feeding duration, mean ± SD [months] 7.88 ± 1.18 6.84 ± 0.99 6.14 ± 0.84

0.5614

Milk crust

Patients with milk crust (%) 88.1 75.6 78.4

0.3070

Milk crust persistence, mean ± SD [months] 12.81 ± 2.92 7.67 ± 1.47 9.14 ± 2.22

0.0662

Milk crust severe (%) 45.2 46.7 24.3

0.0777

Milk crust mild (%) 35.7 22.2 48.6

0.0431 0.7472 0.0683 1.0000

AD 

Age at onset, mean ± SD [months] 3.55 ± 0.39<2, <3 8.04 ± 1.28>1 9.32 ± 1.31>1

5.17E-06 0.003 1.0000 2.20E-05

SCORAD at onset, mean ± SD  42.82 ± 2.77>3 35.29 ± 2.16 31.68 ± 3.06<1

0.0095 0.5237 1.0000 0.0230

SCORAD at age 3, mean ± SD  29.72 ± 3.20 30.10 ± 2.45 21.20 ± 3.57

0.0749

Preventive basic skin care  (%) 35.7 40.0 37.8

Persistence at the age of 7 (%) 73.8 66.7 45.9

0.0306 1.0000 0.2887 0.0643

Trigger factor for AD exacerbation

Stress (%) 64.3>3,2 35.6<1 32.4<1

0.0058 0.0412 1.0000 0.0279

Change in the weather (%) 83.3 66.7 62.2

0.0857

Pollen exposure (%) 71.4>2, 3 13.3<1, >3 0.0<1, <2

3.87E-13 3.87E-07 0.1799 9.20E-10

Infection (%) 64.3>2, 3 24.4<1 10.8<1

8.67E-07 0.0013 0.5787 1.1166E-05

Vaccination (%) 26.2>3 6.7 2.7<1

0.0023 0.0868 1.0000 0.0289

Atopic diseases

ARC (%) 92.9>3 75.6>3 0.0<1,2

1.06E-17 0.1713 6.9067E-11 3.3872E-15

ARC- birch pollen (%) 51.4>3,2 22.2<1, >3 0.0<1,2

6.07E-08 0.0055 0.0195 4.1906E-07

ARC- grass pollen (%) 73.8>3,2 37.8<1, >3 0.0<1,2

1.54E-10 0.0047 0.0003 2.8753E-10

ARC- house dust mite (%) 26.2>3 22.2>3 0.0<1,2

0.0041 1.0000 0.0195 0.0075

ARC- cat dander (%) 19>3 13.3 0.0<1

0.0245 1.0000 0.1799 0.0457

Allergic asthma (%) 42.9>3 8.9 0.0<1

6.32E-07 0.0021 0.5365 6.053E-05

No atopic disease reported (%) 0.0<3 11.1<3 94.6>1,2

2.35E-21 0.2331 8.3839E-13 6.1596E-16

Food allergy egg (%) 50.0>3 31.1>3 2.7<1,2

2.14E-05 0.3446 0.0075 2.8494E-05

Food allergy cowsmilk (%) 38.1>2,3 8.9<1 0.0<1

6.66E-06 0.0086 0.5365 0.0003

Food allergy nuts (%) 47.6>2,3 13.3<1 2.7<1

1.99E-06 0.0034 0.5633 6.2933E-05

Serum IgE

Serum total IgE level, mean ± SD [IU/ml] 244.96 ± 56.40>2,3 68.18 ± 10.96<1 130.30 ± 66.40<1

0.0002 0.0088 1.0000 0.0016

Specific IgE ≥ 0.35 kU/l to egg white, no. (%) 76.2>3 66.7>3 35.1<1,2

0.0006 1.0000 0.0262 0.0017

Specific IgE ≥ 0.35 kU/l to peanut, no. (%) 54.8>2,3 6.7<1 5.4<1

6.70E-09 9.3593E-06 1.0000 9.8381E-08

Specific IgE ≥ 0.35 kU/l to soybean, no. (%) 33.3>3 13.3 0.0<1

0.0003 0.1498 0.1799 0.001

Specific IgE ≥ 0.35 kU/l to cow's milk protein, no. (%) 47.6>2,3 15.6<1 8.1<1

5.50E-05 0.0081 1.4773 0.0009

Specific IgE ≥ 0.35 kU/l to wheat, no. (%) 31.0>2,3 4.4<1 0.0<1

2.03E-05 0.0085 1.6878 0.002

Specific IgE ≥ 0.35 kU/l to banana, no. (%) 28.6 15.6 8.1

0.0530

Specific IgE ≥ 0.35 kU/l to common 

pollen and enviromental inhalants, no. (%) 52.4>2,3 22.2<1 13.5<1

0.0003 0.0213 1.3998 0.002

Serum cytokines, mean ± SEM [pg/mL]

CCL17 104,525.42 ± 4,456.2 27,783.72 ± 21,182.80 5,773.01 ± 1,765.63

0.2196

CCL22 114,687.97 ± 42,055.47 52,594.55 ± 20,943.068 25,570.74 ± 2,977.23

0.2452

PDGF-bb 4,528.10 ± 328.99 3,924.90 ± 247.64 3,820.85 ± 229.42

0.1743

IL-4 6.32 ± 0.29 6.05 ± 0.36 5.96 ± 0.24

0.1650

G-CSF 86.82 ± 6.93 85.25 ± 8.13 85.15 ± 7.23

0.7566

GM-CSF 133.6 ± 20.34 107.74 ± 17.16 103.95 ± 14.30

0.5788

MCP-1 132.15 ± 45.76 118.50 ± 24.96 100.14 ± 14.77

0.7531

IL-8 134.21 ± 100.95 23.83 ± 3.75 31.76 ± 3.91

0.2787

IP-10 994.54 ± 143.84 807.66 ± 127.11 875.01 ± 87.25

0.6167

MIP-1b 276.41 ± 26.28>2,3 204.00 ± 13.73<1 206.51 ± 15.90<1

0.0156 0.0424 1.0000 0.0345

FGF-basic 84.55 ± 3.96 78.45 ± 3.01 80.64 ± 5.00

0.2223

MIP-1a 5.10 ± 0.38 4.26 ± 0.24 4.55 ± 0.32

0.1519

IL-9 183.2 ± 8.51>3 158.88 ± 5.47 163.28 ± 5.50<1

0.0417 0.0485 1.0000 0.1974

TIMP-2 408,010.68 ± 22,303.84 373,690.52 ± 17,364.27 393,579.30 ± 18,196.62

0.4540

TIMP-4 1,494.47 ± 266.93 1,095.13 ± 218.86 1,261.50 ± 311.65

0.4706

IL-17 99.21 ± 7.00>2,3 78.27 ± 3.60<1 82.00 ± 7.59<1

0.0101 0.0299 1.0000 0.0234

IL-1ra 102.95 ± 16.48 141.87 ± 29.71 98.54 ± 17.06

0.7300

TIMP-3 35,104.50 ± 2,435.04 53,795.57 ± 20,687.06 32,345.17 ± 1,521.72

0.7628

RANTES 18396.41 ± 889.72 18,714.83 ± 804.10 17,881.44 ± 748.89

0.9362

IL-5 5.9 ± 0.94 6.17 ± 1.08 4.70 ± 0.83

0.5672

IL-2 6.19 ± 2.48 17.84 ± 5.74 7.32 ± 3.72

0.8624

IL-10 18.72 ± 6.83 38.96 ± 12.45 24.83 ± 7.59

0.5481

IL-12 41.95 ± 5.82 59.37 ± 11.42 44.87 ± 4.37

0.6760

IL-15 4.32 ± 2.38 16.06 ± 5.71 5.25 ± 4.28

0.4831

IL-6 12.12 ± 3.07 19.43 ± 6.77 14.50 ± 4.22

0.2482

Eotaxin 98.63 ± 6.46 112.75 ± 9.77 100.05 ± 8.19

0.7409

INF-g 77.14 ± 6.91 101.54 ± 16.91 99.78 ± 22.17

0.5855

TNF-a 75.31 ± 11.38 121.05 ± 27.63 83.69 ± 14.97

0.9598

IL-7 10.60 ± 1.19 14.39 ± 2.74 11.22 ± 1.54

0.7144

IL-1b 4.00 ± 0.27 6.02 ± 1.21  5.22 ± 0.97

0.6788

TIMP-1 640,416.55 ± 33,176.43 652,109.99 ± 30,170.97 660,879.26 ± 32,747.04

0.8864

VEGF 76.55 ± 11.45 86.23 ± 13.60 87.16 ± 15.72

0.9532

IL-13 8.29 ± 1.49 8.32 ± 2.01 8.36 ± 0.94

0.8591
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