
Abstract
� e continued high prevalence of allergic diseases 
in Western industrialized nations combined with 
the limited options for causal therapy make evi-
dence-based primary prevention necessary. � e rec-
ommendations last published in the S3-guideline 
on allergy prevention in 2009 have been revised and 
a consensus reached on the basis of an up-to-date 
systematic literature search.

Evidence was sought for the period between May 
2008 and May 2013 in the Cochrane and MEDLINE 
electronic databases, as well as in the reference lists 
of recent review articles. In addition, experts were 
surveyed for their opinions. � e relevance of re-

trieved literature was checked by means of two � l-
ter processes: � rstly according to title and abstract, 
and secondly based on the full text of the articles. 
Included studies were given an evidence grade, and 
a bias potential (low/high) was speci� ed for study 
quality. A formal consensus on the revised recom-
mendations was reached by representatives of the 
relevant specialist societies and (self-help) organi-
zations (nominal group process).

Of 3,284 hits, 165 studies (one meta-analysis, 15 
systematic reviews, 31 randomized controlled trials, 
65 cohort studies, 12 case-control studies and 41 
cross-sectional studies) were included and evaluat-
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ed. Recommendations on the following remain 
largely unaltered: full breastfeeding for 4 months as 
a means of allergy prevention (hypoallergenic in-
fant formula in the case of infants at risk); avoidance 
of overweight; � sh consumption (during pregnan-
cy/lactation and in the introduction of solid foods 
for infants); vaccination according to the recom-
mendations of the German Standing Committee on 
Vaccination (Ständige Imp� ommission, STIKO); 
avoidance of air pollutants and tobacco exposure 
and avoidance of indoor conditions conducive to 
the development of mold. � e assertion that a re-
duction in house-dust mite allergen content as a pri-
mary preventive measure is not recommended also 
remains unchanged. � e introduction of solid foods 
into infant diet should not be delayed. In the case of 
children at risk cats should not be acquired as do-
mestic pets. Keeping dogs is not associated with an 
increased risk of allergy. � e updated guideline in-
cludes a new recommendation to consider the in-
creased risk of asthma following delivery by cesar-
ean section. Additional statements have been for-
mulated on pre- and probiotic agents, psychosocial 
factors, medications, and various nutritional com-
ponents.

Revising the guideline by using an extensive evi-
dence base has resulted not only in an endorsement 
of the existing recommendations, but also in mod-
i� cations and in the addition of new recommenda-
tions. � e updated guideline enables evidence-
based and up-to-date recommendations to be made 
on allergy prevention.
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Introduction
� e prevalence of allergic diseases such as allergic 
asthma, hay fever, and atopic dermatitis has contin-
ued to rise in Western industrialized nations in re-
cent years [1]. � e reasons for this development and 
increase remain largely unknown. Since causal 
therapy approaches are limited, prevention assumes 
a particularly important role in addressing this up-
ward trend [2]. With the support of the German 
Federal Ministry for Health and Social Insurance 
and under the auspices of the German Action Alli-
ance for Allergy Prevention (Aktionsbündnis Aller-
gieprävention, abap), the � rst S3-guideline on aller-
gy prevention was published in 2004 [3] and � rst 
updated 5 years later [4]. A second revision has now 
been undertaken according to the methodology of 

evidence based consensus guidelines. � e current 
guideline and the methodology on which it is based 
is presented here.

Methods
� e methodology behind the revision of this guide-
line complies with national and international stan-
dards on the development of evidence based con-
sensus guidelines [5–7].

Objective
� e primary objective of the guideline is the preven-
tion of the main atopic diseases: atopic dermatitis, 
allergic rhinoconjunctivitis, and (allergic) asthma.

� e guideline refers exclusively to measures of 
primary prevention and is based on the following 
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Abbreviations used

abap  German Action Alliance for Allergy Prevention (Aktionsbündnis 
Allergieprävention)

BMI Body mass index

CC Case-control study

CS Cohort study

CSS Cross-sectional studies

DHA Docosahexaenoic acid

EPA Eicosapentaenoic acid

FA Fatty acids

FKE Research Institute on child nutrition 

GINI German infant nutritional intervention

IQWiG  Institute for Quality and E�  ciency in Health Care (Institut für 
Qualität und Wirtschaftlichkeit im Gesundheitswesen)

MA Metaanalysis

MEDLINE  Medical literature analysis and retrieval system online

PASTURE  Protection against allergy: study in rural environments

PM Particulate matter

PUFA Polyunsaturated fatty acids

RCT Randomized controlled study

STIKO  German Standing Commitee on Vaccination (Ständige 
 Impfkommission)

SR Systematic review

WHO World Health Organization



modi� ed de� nitions from the category of allergies 
of the abap):

Primary prevention includes the elimination or re-
duction of (partial) causes relevant to disease deve-
lopment, including modi� cations to causal or pre-
disposing environmental and occupational factors 
on the one hand, whilst increasing individual tole-
rance on the other. Although primary prevention is 
particularly e� ective among at-risk groups (those 
with a genetic predisposition), it is directed in a li-
mited form at the overall population and includes 
health promotion speci� cally with regard to aller-
gies.

The target group of secondary prevention includes 
individuals with early signs of disease (e.g., bron-
chial or nasal hyperreactivity in the case of proven 
sensitization), as well as sensitized but as yet asym-
ptomatic individuals. The aim of secondary preven-
tion is to prevent disease manifestation and symp-
tom progression. Measures to this end include the 
avoidance of clinically relevant allergens and toxic/
irritant substances, counseling, and – in the case of 
early signs of disease – possibly also drug prophy-
laxis and speci� c immunotherapy (Desensitization).

In line with this de� nition, measures are subdivid-
ed in the recommendation algorithm according to 

genetically predisposed and non-predisposed indi-
viduals as appropriate. Studies on individuals al-
ready a� ected by disease, including those that had 
the prevention of a second disease as their goal, have 
not been considered for the purposes of the updat-
ed guidelines.

Target population
� e target population comprises individuals, in par-
ticular children, both with and without genetic pre-
disposition to atopic diseases. Genetically predis-
posed children (i.e., children at risk) are de� ned as 
having at least one parent or sibling a� ected by one 
of the atopic diseases mentioned here. � us, in ad-
dition to the general population, also young fami-
lies, couples planning a family, pregnant women, 
and individuals with a family history of allergy are 
included in the target population.

Area of health care
� e guidelines are directed at medical and non-
medical professionals who are involved in the treat-
ment of individuals de� ned as the target population.

Target user group/addressees
Users and multipliers of the guideline include all 
medical and non-medical organizations and groups 
of individuals concerned with preventive measures 
and allergy prevention in particular. In addition to 
representatives of the relevant specialist, occupa-
tional, and patient organizations, physicians in all 
specialty groups, in particular pediatricians, der-
matologists, otorhinolaryngologists, pneumologists, 
and allergists, as well as patients and self-help orga-
nizations, can be considered part of the target group.

Literature search for evidence
An electronic literature search was performed in the 
MEDLINE (Medical literature analysis and retriev-
al system online) and Cochrane databases for the 
time period between May 2008 and May 2013.

� ree categories of key terms were de� ned for the 
search strategy:

 —� e “disease“ group: asthma, allergy, allergic, 
atopic, hay fever, dermatitis, eczema, rhinitis
 —� e „measures“ group: prevention, risk factor, ep-
idemiology
 —� e “study-type“ group: randomized controlled 
trials, clinical trials, controlled study, case control 
study, cohort study, systematic review, meta-anal-
ysis.

Terms within a group were linked using „or“ and 
between groups using “and“ (Tab. 1).

Studies in humans published in German or Eng-
lish were included. Studies targeted at non-allergic 
diseases, as well as treatment and drug studies, were 
excluded.

 |  Table 1
Evidence search strategy 
(S3-guidelines on allergy prevention)
Database/sourceDatabase/source Search step/search termsSearch step/search terms HitsHits
MEDLINE (((((((“Allergy and Immunology”[Mesh]) 

OR “Asthma“[Mesh]) OR „Rhinitis, Allergic, 
Seasonal“[Mesh]) OR „Dermatitis, 
Atopic“[Mesh])) OR (Asthma OR Allergy 
OR allergic OR atopic OR hay fever OR 
dermatitis OR eczema OR rhinitis))) AND 
(((prevention OR risk factor OR epidemi-
ology))) AND ((Clinical Trial[ptyp] OR Con-
trolled Clinical Trial[ptyp] OR 
Meta-Analysis[ptyp] OR Randomized 
Controlled Trial[ptyp] OR systematic[sb]) 
AND (“2008/05/01”[PDat] : 

“2013/05/31“[PDat]))“2013/05/31“[PDat]))

LIMITS: Human

2,517

Allergy AND Medi* AND Prevention
Asthma AND Medi* AND Prevention

329

Cochrane Asthma 165 in “Cochrane 
 Reviews“ und 92 in 

„Other Reviews“„Other Reviews“
Allergy 37 in “Cochrane 

 Reviews“ und 7 in 
“Other Reviews““Other Reviews“

Surveys of experts 70
References of 
overview articles

67

RCT, randomized controlled study
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Furthermore, the reference lists of recent over-
view articles were reviewed for relevant references 
and all members of the consensus group were re-
quested to provide a list of relevant citations.

In a � rst screening step, the titles and abstracts of 
all citations retrieved were reviewed. Studies that 
did not have the speci� ed atopic diseases as their 
primary objective were excluded, as were treatment 
and drug trials. In a second screening step, the re-
maining articles were obtained in full-text and their 
content reviewed for suitability.

Evidence analysis
In addition to assigning formal levels of evidence 
(1a–4) (Tab. 2), the studies were analyzed by means 
of critical appraisal of the applied methods accord-
ing to pre-de� ned criteria (e.g., sample size, chron-
ological sequence between exposure and disease, 
consideration of other in� uencing factors) and by 
completing the relevant extraction tables. � is crit-
ical appraisal resulted in dichotomous estimations 
of each study‘s bias potential: high (–) or low (+).

� e overall body of evidence was put in tabular 
form according to subject areas, number of studies, 
study types, levels of evidence, and recommenda-
tion classes. In addition, evidence tables listing the 
number of studies retrieved and evaluated accord-
ing to study type, main outcome (protective, no ef-
fect, risk factor), and methodological quality (+ high, 

– low) were created for each subject area (not shown 
here).

Draft guidelines
Based on the articles retrieved and evaluated, a dra�  
proposal for the revised prevention guideline was 
drawn up at a preparatory meeting attended by C. 
Muche-Borowski (AWMF, evidence basing), M. 
Kopp (DGKJ), I. Reese (German Task force on Di-
etetics in Allergology), T. Werfel (DGAKI), and T. 
Schäfer (coordinator) and circulated among the 
guideline group. Suggestions on additions and revi-
sions were discussed and, where appropriate, in-
cluded.

Consensus
� e consensus group consisted of all those persons 
who had collaborated on the preparation of and 
consensus process for the previous edition of the 
guideline. In addition, representatives of other spe-
cialist societies were proposed for inclusion in the 
consensus group.

� e recommendations were approved by the con-
sensus group formed in this way. Each organization 
was allowed a maximum of two delegates with a 
joint voting right. � e nominal group technique was 
chosen as the consensus process and requires all 
parties involved to be present at a meeting. � e Pro-

cess is strictly structured and can be broken down 
into the following steps:
1. Presentation of the statements on which consen-

sus is sought.
2. Each participant writes comments and desired 

points for discussion on the given statements.
3. � e facilitator invites each participant in turn to 

share their comments, and similar comments are 
recorded on a � ip chart.

4. A vote is taken on each recorded point as to who 
wishes to discuss this particular point.

5. Topics are then ranked according to these votes.
6. Each member of the group comments in turn on 

the individual discussion points.
7. A� er several rounds, the participants � nally agree 

– either by voting or using a ranking system – on 
a particular formulation.

8. Steps 1–6 are repeated for each statement under 
discussion.

� e consensus meeting took place in January 2014 
in Marburg/Lahn and Mr. PD Dr. H. Sitter (Univer-
sity of Marburg and AWMF) acted as facilitator.

Evidence levels for the consensus-based recom-
mendations are expressed with the terms “proof“ 
and “indications“. � is terminology is in line with 
the methods formulated by the German Institute 
for Quality and E�  ciency in Health Care (Institut 
für Qualität und Wirtscha� lichkeit im Gesund-
heitswesen, IQWiG). Moreover, the “General meth-
ods 3.0“ state, for example, the following: “As a rule, 
if the conclusion is drawn that ‘proof ’ is available, it 
is required that a meta-analysis of studies shows a 
corresponding statistically signi� cant e� ect (with 
minor outcome-related uncertainty of results). If a 
meta-analysis is not feasible, at least 2 studies con-
ducted independently of one another should be 
available that show minor outcome-related uncer-
tainty of results and a statistically signi� cant e� ect, 
and whose results are not questioned by further 
comparable studies with su�  cient outcome-related 

 |  Table 2
Levels of evidence 
(Oxford Centre for Evidence-based Medicine, 
March 2009, www.cebm.net)

1a Systematic review of RCT
1b Individual RCT
1c (All or none)
2a Systematic review of cohort studies
2b Individual cohort studies and poor-quality RCT
2c ("Outcomes" research; ecological studies)
3a Systematic review of case-control studies
3b Individual case-control studies
4 Case series (and poor-quality case-control or cohort studies)

RCT, randomized controlled study
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certainty of results (‘consistency of results’). � e two 
studies conducted independently of one another 
need not necessarily be of exactly identical design. 
Which deviations in design between studies are ac-

ceptable depends on the research question posed. 
Despite showing statistically signi� cant e� ects, as a 
rule a meta-analysis of studies with high outcome-
related uncertainty of results or results from indi-
vidual studies can consequently at most provide in-
dications of the e� ects of an intervention. If, in ex-
ceptional cases, proof of the bene� t of an interven-
tion is inferred from one individual study, then spe-
ci� c requirements apply to this study and its results“.

� e consensus group assigned each recommenda-
tion with a recommendation class (A, B or 0), which 
is given in parentheses a� er the recommendation 
in question. Recommendation classes were assigned 
in a formalized manner on the basis of levels of ev-
idence (Fig. 1). However, the consensus process 
made provision for assigning alternative recom-
mendation classes where justi� ed. Subject areas for 
which no recommendations on prevention could be 
formulated were assigned an evidence level only.

Results
Using the search strategy described above, it was pos-
sible to retrieve 3,284 hits in the MEDLINE and Co-
chrane databases. In addition, articles found in the 
reference lists of review articles and recommended 
by members of the consensus group were included. 
By means of a two-step selection process, the � rst ac-
cording to title and abstract, the second according to 
full-text versions, 173 original articles were ultimate-
ly evaluated, of which 165 were included in the anal-
ysis. � ese comprised one meta-analysis (MA), 15 
systematic reviews (SR), 31 randomized controlled 
trials (RCT), 65 cohort studies (CS), 12 case-control 
studies (CC) and 41 cross-sectional studies (Fig. 2).

� e overall body of evidence is shown in Tab. 3 
according to subject area, number of studies, study 
types, levels of evidence, and recommendation 
classes.

� e consensus-based recommendations on the 
primary prevention of asthma, hay fever, and atop-
ic dermatitis apply to at-risk and not-at-risk indi-
viduals, unless explicitly stated or indicated other-
wise, and are as follows:

Recommendations
With regard to nutrition, the consensus group 
unanimously supports the recommendations of the 
specialist societies and organizations (www.� e-do.
de, www.dge.de, www.dgkj.de) on the primary pre-
vention of asthma, hay fever, and atopic dermatitis 
in terms of a balanced and varied diet in infants and 
young children, as well as in pregnant and breast-
feeding women.

Breastfeeding
Breastfeeding has many bene� ts, both for mother 
and child. Current data support the recommenda-

Fig. 1: . Strength of evidence, level of recommendation, and syntax (from [5])

Strength of evidence
Description*

High
Class I

Moderate
Class II

Weak/very
weak

Class III, IV, V

Strong recommendation
A, ��

Recommendation
B, �

Recommendation open
0, �����

Classi�cation criteria (consensus aspects):
• Consistency of study results
• Clinical relevance of endpoints and strengths of effect
• Risk:benefit ratio
• Ethical, legal, economic considerations
• Patient preference
• Practicability, feasibility

Level of recommendation
Symbols**

*According to GRADE [BMJ 2004] (evaluation of overall evidence  [blue])
  and the Oxford Centre of Evidence based Medicine (evaluation of single studies  [black])
**Recommendation grading in the program for national treatment guidelines**Recommendation grading in the program for national treatment guidelines**Recommendation grading in the program f
Where possible, recommendations are formulated analogously:
Strong recommendation: "shall"; (weaker) recommendation: "should";
negative recommendations are expressed either only in words ("not"/"can be dispensed with") 
using the same symbols or in words additionally accompanied by downward arrows;
open recommendations express an uncertain option ("can be considered/"can be dispensed with").

Recommendation level Description Syntax

A

B

O

Strong recommendation

Recommendation

Recommendation open 

Shall/shall not

Should/should not

Can be considered/can be dispensed with

Fig. 2: Results of the literature search

Evidence search: 3284 hits

16 Cochrane reviews/SR/MA
31 RCT
65 Cohort studies
12 Case-control studies
41 Cross sectional studies

165 Individual evaluations

2 Filter processes
• According to title and abstract

• According to full text

Exclusion criteria
• Incorrect endpoint

• Probands already affected by disease
• Treatment study
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tion that infants should be predominantly breastfed  
up to the age of 4 months. (A)

Maternal nutrition during pregnancy and/or 
lactation
A balanced and varied diet is recommended during 
pregnancy and lactation.

Dietary restrictions (avoiding potent food aller-
gens) as a means of primary prevention should not 
be made during pregnancy or lactation. (A)

� ere is evidence that including � sh in the 
 maternal diet during pregnancy and/or lactation 
has a protective e� ect against the development of 
atopic diseases in children. Fish should form part 
of the maternal diet during pregnancy and lacta-
tion. (B)

Breast-milk substitutes in at-risk children
Not, or only partly breastfed at-risk children should 
receive hydrolyzed infant formula. Current data 
support this recommendation up to the age of 4 
months. (A)

Soy-based infant formulas as a means of allergy 
prevention are not recommended. (A)  

The introduction of solid foods and infant 
nutrition during the � rst year of life
� e current recommendation in Germany to intro-
duce solid foods to infants over the age of 4-months 
is reasonable given increasing nutritional require-
ments.

� e introduction of solid foods should not be de-
layed as a means of allergy prevention. (A)

� ere is no evidence to suggest that dietary 
 restriction in the form of avoiding potent food al-
lergens in the � rst year of life has a preventive ef-
fect. Such a measure is therefore not recommend-
ed. (B)

� ere is currently no reliable evidence that the in-
troduction of potent food allergens during the � rst 
4 months of life has a preventive e� ect.

� ere is evidence that a child’s consumption of 
� sh during the � rst year of life has a protective ef-

 |  Table 3
Complete overview of evaluated studies according to number and study type, the evidence levels derived, 
and consensus-based levels of recommendation according to topic
Area Number and type of studyNumber and type of study Evidence levelsEvidence levels Recommendation Recommendation 

 levels
Breastfeeding 0 MA, 1 RCT, 7 CS, 0 CC, 3 CSS 1×1b, 7×2b A
Maternal diet during pregnancy and/or 
 lactation

0 MA, 5 RCT, 15 CS, 0 CC, 0 CSS 5×1b, 15×2b A and B

Breast-milk substitutes in at-risk infants 0 MA, 2 RCT, 2 CS, 0 CC, 0 CSS 2×1b, 2×2b A
Introduction of solid foods and infant diet up to 
the age of 1 year

1 MA, 2 RCT, 8 CS, 3 CC, 5 CSS 2×1b, 8×2b, 3×3b A and B

Diet after the age of 1 year and body weight 2 SR, 0 RCT, 4 CS, 2 CC, 7 CSS 4×2b, 2×3b A
General diet and vitamin D: during pregnancy/
lactation and up to the age of 1 year

2 SR, 1 RCT, 4 CS, 3 CC, 4 CSS 1×1b, 2×2b, 3×3b -

Eff ects of probiotics and prebiotics 3 SR, 15 RCT, 1 CS, 1 CC, 0 CSS 15×1b, 1×2b -
Keeping pets 2 SR, 0 RCT, 3 CS, 0 CC, 1 CSS 3×2b B
House dust mites 0 MA, 0 RCT, 3 CS, 1 CC, 2 CSS 3×2b, 1×3b A
Mold and dampness 3 MA, 0 RCT, 3 CS, 1 CC, 0 CSS 3×2a, 3×2b, 2×3b B
Exposure to tobacco smoke 0 MA, 0 RCT, 2 CS, 0 CC, 1 CSS 2×2b A
Vaccination 0 MA, 1 RCT, 1 CS, 0 CC, 2 CSS 1×1b, 1×2b A
Motor vehicle emissions 0 MA, 1 RCT, 0 CS, 0 CC, 3 CSS 4×2b, 2×3b B
Non-specifi c immune modulation 1 SR, 0 RCT, 4 CS, 0 CC, 5 CSS 4×2b -
Pharmaceutical drug use 1 SR, 1 RCT, 4 CS, 1 CC, 5 CSS 1×1b, 4×2b, 1×3b -
Psychological factors 0 SR, 0 RCT, 1 CS, 0 CC, 1 CSS 1×2b -
Childbirth 1 SR, 0 RCT, 2 CS, 0 CC, 1 CSS 2×2b -
In total 12 SR, 4 MA, 29 RCT, 64 CS, 12 CC, 4 

CSS
28×1b, 3×2a, 66×2b, 14×3b -

CC, case-control study; CS, cohort study; MA, meta-analysis; RCT, randomized controlled study; SR systematic review; CSS, cross-sectional study
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1See, e.g., [8] and [14].
2In line with the WHO de� nition „predominant breastfeeding.”

„Predominant breastfeeding“ means that the infant‘s predomi-
nant source of nourishment has been breast milk (including milk 
expressed or from a wet nurse as the predominant source of 
nourishment). However, the infant may also have received liquids 
(water and water-based drinks, fruit juice), ritual � uids and ORS, 
drops or syrups (vitamins, minerals, and medicines).
http://www.who.int/nutrition/topics/infantfeeding_recommen-
dation/en/index.html



fect against the development of atopic diseases. Fish 
should be introduced in solid foods. (B)

Body weight
� ere is evidence that an increased body mass index 
(BMI) is positively associated with asthma. Excess 
weight/obesity in children should be avoided in or-
der to better promote asthma prevention. (A)

Keeping pets
Restrictions on the keeping of pets are unnecessary 
among individuals not at increased risk of allergy.

In the case of at-risk children, the following ap-
plies:

 —Families at increased risk of allergy should avoid 
acquiring cats.
 —Keeping dogs is not associated with an increased 
risk of allergy. (B)

House dust mites
Speci� c measures, e.g., dust mite allergen-proof 
mattress covers (encasings) to reduce exposure to 
house dust mites are not recommended as a means 
of primary prevention. (B)

Mold and dampness
Indoor conditions that promote the growth of mold 
(high humidity, insu�  cient ventilation) should be 
avoided. (B)

Exposure to tobacco smoke
Active and passive exposure to tobacco smoke in-
creases the risk of allergy (in particular the risk of 
asthma) and should be avoided. � is recommenda-
tion applies as early on as during pregnancy. (A)

Indoor air pollutants
� ere is evidence that indoor air pollutants can in-
crease the risk for atopic diseases, most notably 
asthma (volatile organic compounds, e.g., formal-
dehyde, can be emitted in particular by new furni-
ture or during painting and renovation works).

Exposure to indoor air pollutants should be kept 
to a minimum. (B)

Motor vehicle emissions
Exposure to nitrogen oxides and particulate matter 
(PM 2.5) is associated with an increased risk of al-
lergy, particularly asthma.

Exposure to motor vehicle emissions should be 
kept to a minimum. (B)

Vaccinations
� ere is no evidence that vaccinations increase the 
risk of allergy, but rather that they reduce allergy risk.

Vaccination according to STIKO recommenda-
tions is recommended for all children, including at-
risk children. (A)

Caesarean section
� ere is evidence that infants delivered by caesare-
an section have an increased risk of allergy.

� is should be taken into consideration when se-
lecting the mode of birth, provided caesarean sec-
tion is not medically indicated. (B)

Statements
Whilst statements were adopted for the following 
subject areas (evidence levels given in parentheses), 
no recommendations were made.

E� ects of probiotics: As yet, probiotics have only 
been shown to have a preventive e� ect on atopic der-
matitis. Due to the heterogeneity of bacterial strains 
and study designs, it is not possible to make recom-
mendations on speci� c preparations, forms of ap-
plication, or duration and time of use (1a–2b).

E� ects of prebiotics: As yet, prebiotics have only 
been shown to have a preventive e� ect on atopic der-
matitis. Due to the small number and heterogeneity 
of studies, no recommendations can be made. (1b–
2b)

Nutrition in general and vitamin D: � ere is evi-
dence that the consumption of fruit and vegetables 
(a so-called Mediterranean diet), Ω-3-fatty acids 
(FA) (or a good Ω3:Ω6 ratio), and milk fat has a pre-
ventive e� ect on atopic diseases.

Recent studies have produced con� icting results 
with regard to the relevance of vitamin D in the de-
velopment of allergic diseases.

On the whole, there is currently insu�  cient data 
to permit the formulation of recommendations. 
(1b–3b)

Non-speci� c immune modulation: � ere is evi-
dence that early non-speci� c immune stimulation 
has a protective e� ect against allergic diseases. Ex-
amples include growing up on a farm, attending a 
nursery before the age of 2 years, and having a large 
number of older siblings. (2b–3b)
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3Irrespective of this, specialist nutritional science societies have 
kept the indication for soy-based infants formulas narrow, in part 
due to health concerns. (Ernährungskommission der Deutschen 
Gesellschaft für Kinder- und Jugendmedizin und Ernährungskom-
mission der Schweizerischen Gesellschaft für Pädiatrie: ESPGHAN 
Committee on Nutrition; Agostoni C et al. Soy protein infant for-
mulae and follow-on formulae: a commentary by the ESPGHAN 
Committee on Nutrition. J Pediatr Gastroenterol Nutr 
2006;42:352–61).
4There is currently no evidence that other types of animal milk, 
e.g., goat, sheep or mare’s milk, have an allergy-prevention e� ect.
5See, e.g., the recommendations of the DGKJ and FKE committees 
on nutrition.



Pharmaceutical drugs: � e link described between 
the use of antibiotics, paracetamol or acetamino-
phen and atopic diseases cannot be reliably inter-
preted due to potential confounding factors. As yet, 
no causal link has been found between the use of 
these pharmaceutical drugs and the development of 
atopic diseases. (2a–3b)

Psychosocial factors: � ere is evidence that adverse 
psychosocial factors (e.g., stressful life events) dur-
ing pregnancy and childhood can contribute to the 
onset of atopic disease. (2b)

Discussion
� e updated S3-guideline on allergy prevention 
continues to endorse many of the existing recom-
mendations, revises other recommendations, and 
adopts a number of new recommendations and 
statements.

Recent studies provide further support for the 
recommendations on breastfeeding, the keeping of 
pets, mold and dampness, as well as on exposure to 
toxic substances.

Modi� ed or newly adopted recommendations are 
discussed below.

In light of the current literature, intensive discus-
sion took place with regard to dietary recommen-
dations. � ese exist in Germany in the form of the 
general recommendations of the DGKJ [8] and the 

“Young Families’ Network” (Netzwerk Junge Fami-
lie) [9]. According to these recommendations, 
breastfeeding represents the preferred and natural 
form of nutrition for infants. Furthermore, these 
guidelines recommend exclusive breastfeeding (i.e., 
no supplementary feeding) until the age of 4–6 
months and also specify that breastfeeding can and 
should be continued even a� er the introduction of 
solid foods. � e preventive e� ects of breastfeeding 
on allergic diseases continue to be reported. Over-
all, however, these e� ects tend to wane. � ere is no 
evidence base to support the notion that long-term, 
and in particular exclusive, breastfeeding strength-
ens these preventive e� ects in terms of allergy pre-
vention [10, 11]. Numerous studies indicate a link 
between the introduction of solid foods from the 
age of 4 months and better tolerance development. 
Correspondingly, there is evidence that extended 
exclusive breastfeeding may be associated with an 
increased risk of allergies [12, 13]. Naturally, results 
on breastfeeding are derived from observational 
studies. Methodological bias, e.g., due to reverse 
causality, requires scrutiny here. In the future, pa-
rental predisposition will need to be considered in 
a more di� erentiated light, since German investiga-
tions indicate that extended breastfeeding increases 
a child’s risk of allergy particularly in those cases 
where the mother is herself a� ected by allergies. 

However, current data continue to support the rec-
ommendation that breastfeeding should be contin-
ued up to the age of 4 months, in line with the World 
Health Organization’s (WHO) de� nition of “pre-
dominant breastfeeding.” Emphasis was also put on 
the fact that breastfeeding is bene� cial for both 
mother and child in general [14]. 

� e use of hydrolysate formula as a substitute for 
breast milk in cases where at-risk infants are not or 
only partly breastfed, continues to be recommend-
ed up to the age of 4 months. It should be noted here 
that a number of the infant formulas tested in stud-
ies are no longer available on the German market 
[15]. � e body of evidence and extent of reported ef-
fects vary for the preparations tested in Germany: 
Beba HA (Nestle, Vevey, Switzerland), Hipp HA 
(Hipp, Pfa� enhofen, Germany), Nutramigen (Mead 
Johnson, Diezenbach, Germany) and Nutrilon Pre-
mium (Nutricia/Numico, Zoetermeer, � e Nether-
lands). Evidence of a preventive e� ect conferred by 
soy-based infant formulas is still lacking. Moreover, 
health concerns exist in this regard [16, 17] and have 
recently been the subject of discussion [18]. � e rec-
ommendation that soy-based infant formula is not 
suitable as a means of allergy prevention remains 
unchanged.

As previously, the guideline continues to recom-
mend a balanced and varied diet during pregnancy 
and lactation. A statement takes into account the 
observations that the consumption of fruit and veg-
etables (a so-called Mediterranean diet), long-chain 
Ω3 FA, a good ratio of Ω-3 to Ω-6 FA, and milk fat 
is associated with a lower prevalence of allergy [19–
22]. � e consumption of fruit and vegetables is con-
sidered bene� cial due to the intake of antioxidants 
as well as prebiotic nutritional components.

� ese latter possibly play a bene� cial role in the 
development of complex intestinal micro� ora, 
which in turn has a positive e� ect on the develop-
ment of oral tolerance [23]. � e intake of Ω-3 FA, in 
particular long-chain Ω-3 polyunsaturated fatty ac-
ids [PUFA: eicosapentaenoic acid (EPA)/docosa-
hexaenoic acid (DHA)] apparently causes an altered 
immune response associated with a protective e� ect 
against allergies [24, 25]. � e trans-fatty acids typi-
cal of ruminants are considered primarily respon-
sible for this protective e� ect of milk fat [26–28]. 
� ere are numerous health concerns with regard to 
the trans-fatty acid esters formed during the indus-
trial hydrogenation process and a threshold value 
for babyfood and olive oil has been set on an EU lev-
el [29]. Whilst data from individual controlled in-
terventional studies supports the consumption of 
Ω-3 FA, the positive e� ects of fruit, vegetable, and 
milk fat have only been reported in observational 
studies. No recommendation was made on this 
 topic.

Allergo J  Int 2014; 23: 186–99 193



� e existing recommendation that no prophylac-
tic dietary restrictions (i.e., avoidance of potent food 
allergens) should be undertaken, but that � sh 
should be incorporated in the maternal diet during 
pregnancy and lactation as a means of allergy pre-
vention has been retained on the basis of additional 
evidence supporting both statements [30, 31]. Natu-
rally, recommendations on � sh consumption do not 
apply to individuals with known or suspected � sh 
intolerance.

From a physiological and nutritional perspective, 
the current German recommendation to introduce 
solid foods between the age of 4 and 6 months is rea-
sonable on the basis of rising nutritional require-
ments [32]. In this context, the reader is addition-
ally referred to the recommendations of the DGKJ 
(www.dgkj.de) and the German Young Families‘ 
Network (www.gesund-ins-leben.de). Delaying the 
introduction of solid foods beyond the age of 4 
months as a means of allergy prevention confers no 
added bene� t. � ere is no evidence that prophylac-
tic avoidance of potent food allergens during the 
� rst year of life has a preventive e� ect. However, 
there is also no reliable evidence that the deliberate 
introduction of potent food allergens before the age 
of 4 months has a protective e� ect [33].

Since there is yet further evidence that early � sh 
consumption has a protective e� ect [34–36], the rec-
ommendation to introduce � sh in solid foods has 
been retained in the guidelines.

Evidence points to a lower prevalence of allergies 
among infants and young children receiving a Med-
iterranean diet containing Ω-3 FA, a good ratio of 
Ω-3/Ω-6 FA, and milk fat respectively in their diet 
[22, 37].

Study results on vitamin D levels or vitamin D 
supplementation and allergic diseases are con� ict-
ing. Indeed, one German investigation showed a 
higher prevalence of dermatitis in the case of high 
vitamin D levels [38]. � erefore, the current data 
were considered insu�  cient to adopt any recom-
mendations.

� e use of probiotics as a means of allergy preven-
tion remains a controversial topic in Germany. For 
this reason, only a statement has been adopted on 
this topic. Although recent meta-analyses show a 
signi� cant reduction of 21% in the risk of dermati-
tis [39, 40], considerable di� erences were seen be-
tween the preparations/bacterial strains used. � e 
most recent studies in particular show a consistent 
preventive e� ect. � is considerable preventive e� ect 
is limited to atopic dermatitis. However, this also 
applies to, e.g., the use of hydrolyzed foods and can 
most likely be explained by the fact that only der-
matitis reaches a su�  cient prevalence in this age 
group for e� ects to be regarded as signi� cant. In-
deed, it has not been possible as yet to reproduce 

this e� ect in Germany. � e fact that study designs 
in terms of bacterial strains used, the quantities 
 administered, and the time point and duration of 
use vary makes the formulation of a concrete 
 recommendation challenging. Strati� ed analyses 
suggest that use during pregnancy has a greater 
 e� ect compared with postnatally, but also that 
 duration, quantity, and number or type of bacterial 
strains produce no di� erences in e� ect.

� e current Cochrane review reports that prebi-
otics produce a signi� cant reduction of 32 % in the 
risk of atopic dermatitis [41]. However, with only 
four studies evaluated, the evidence base is  relatively 
weak and the results of single studies are heteroge-
nous. � erefore, whilst this observation has been 
included in a statement, no recommendation has 
been adopted.

Current data continue to support the recommen-
dation that overweight/obesity should be avoided in 
children as a means of allergy prevention. Negative 
e� ects are described primarily in relation to asthma, 
and a recent meta-analysis describes asthma risk as 
being higher among overweight boys compared 
with girls [42]. Avoiding overweight even in early 
childhood is of crucial importance.

Current data on the keeping of household pets 
support existing recommendations to a large extent. 
As such, no restrictions are recommended for chil-
dren not at risk. Results on the keeping of dogs and 
cats di� er. According to recent meta-analyses, keep-
ing dogs is associated with a signi� cant reduction 
of 28% in the risk of atopic dermatitis and a non-
signi� cant reduction of 23% in the risk of asthma 
[43, 44]. According to the same meta-analyses – in 
the case of heterogeneous single studies – keeping 
cats is not associated with either an increased or a 
reduced risk of atopic diseases. However, individu-
al studies indicate that keeping cats produces a sig-
ni� cantly increased risk of dermatitis among at-risk 
children with, e.g., a � laggrin loss-of-function mu-
tation [45]. A restrictive recommendation for at-risk 
children has been retained in the guidelines accord-
ingly, whereby the recommendations are formulat-
ed in a more concrete and user-oriented manner. 
� us, the guidelines recommend that cats should 
not be acquired in the case of at-risk children. How-
ever, since study results are on the whole con� ict-
ing, the guidelines make no recommendation to re-
move cats already kept in homes. � is decision 
should be taken on a case-by-case basis.

Little has changed in the study data on reducing 
house dust mite allergen levels as an individual 
measure of primary prevention. According to a 
2009 Cochrane review summarizing three interven-
tional cohort studies, this measure confers no pre-
ventive e� ect [46]. Accordingly, the guidelines state 
that primary prevention of this kind cannot be rec-
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ommended. � is does not apply to measures of sec-
ondary and tertiary prevention, for which there is 
good evidence of e�  cacy.

Current data continue to support the existing rec-
ommendations relating to the e� ects of in- and out-
door air pollutants, including exposure to tobacco 
smoke, [47, 48]. � e recommendations have merely 
been modi� ed to comply with AWMF language use 
in recommendations.

� e guideline also retains the existing recommen-
dation on vaccination.

� e statement on the bene� cial e� ects of non-
speci� c immune stimulation in early childhood 
has also been largely retained. Any reference to the 
parasitic worm infections also associated with a 
lower prevalence of allergy has been eliminated on 
the grounds of poor practicability. A recent meta-
analysis con� rms a signi� cant reduction of around 
30% in the risk of asthma symptoms as a result of 
exposure to a farming environment in childhood 
[49]. According to the results of the Protection 
against allergy: study in rural environments (PAS-
TURE) study, the risk of childhood dermatitis 
sinks as the number of animal types with which 
the mother had contact during pregnancy rises 
[50]. A study on the prophylactic use of bacterial 
lysates showed no e� ect on the primary endpoint. 
However, a signi� cant reduction in dermatitis risk 
was seen in the subgroup of children with one 
atopic parent [51].

A new recommendation on caesarean section has 
been adopted in the guidelines. It takes into account 
the body of evidence indicating an increased risk par-
ticularly of asthma in children delivered by caesare-
an section [52, 53]. � e lack of immune system stim-
ulation caused by exposure to bacteria in the natural 
birth canal, for example, is discussed as a possible 
causal mechanism. Other immunological pheno-
types have been observed in line with this in children 
delivered by caesarean section [54]. Changes in lung 
and liver function, as well as in stress behavior in 
these children have been described. Given that cur-
rently approximately every third infant in Germany 
is delivered by caesarean section, this fact should be 
considered when selecting a mode of birth.

Numerous studies suggest a link between phar-
maceutical drug use (in particular antibiotics and 
paracetamol) and atopic diseases. However, these 
results should be interpreted with caution due to 
potential reverse causality. Subgroup analysis of 
studies that were able to minimize reverse causality 
indicates that a signi� cant link was no longer visi-
ble in those particular studies [55]. Accordingly, the 
statement points out that evidence of a causal link 
between the use of the above-mentioned medica-
tions and the development of atopic disease is lack-
ing to date.

A new statement on psychosocial factors has been 
adopted. A growing number of studies indicate that 
experiencing stressful life events (e.g., parental sep-
aration, death of a parent, etc.), either during preg-
nancy or in early childhood, increases the risk of 
subsequent atopic diseases [56]. Early therapeutic 
counseling could represent a preventive approach 
in these children.

With 165 individual publications considered and 
evaluated, the body of evidence supporting the pres-
ent guideline revision can be considered extensive. 
At the same time, guidelines on prevention possess 
particular methodological features that make them 
distinct from treatment guidelines in particular. 
Not only are multiple objective criteria – such as 
asthma, allergic rhinitis, and atopic dermatitis – in-
vestigated, but also multiple in� uencing factors 
need to be considered. Restricting the evidence base 

Fig. 3: Algorithm for the primary prevention of asthma, hay fever, and atopic 
dermatitis in at-risk and not-at-risk individuals

Family history

Predominantly breastfeeding up to the 
age of  4 months

No delay in the introduction of solid foods

Avoidance of overweight

Maintain a balanced and varied diet during pregnancy/nursing
and up to the age of 12 months

Fish is recommended during pregnancy/nursing and as a solid food

There is no general (restrictive) diet for mother and child as a means of allergy prevention

Keeping pets

Avoidance of indoor conditions conducive to mold
(German Federal Environmental Agency guideline)

Avoidance of active and passive exposure to tobacco smoke 
(already during pregnancy)

Minimization of exposure to indoor and outdoor air pollutants

Consider the increased allergy risk in the case of  caesarean section

Vaccination according to German Permanent Vaccination Commission recommendations

YesNo

At-risk individualNot-at-risk individual

Hypoallergenic (HA) formula
(partially or extensively hydrolyzed, 

no soy-based infant formula )

Normal infant formula 

Cats should not be acquiredNo restrictions

(positive if at least one parent and/or a sibling have asthma,
hay fever, or dermatitis)

if not possible
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to one particular study type (e.g., RCT) is impossi-
ble, since many of the prevention measures being 
investigated are not suited to investigation in a ran-
domized trial (e.g., breastfeeding, smoking). � ere-
fore, cohorts and case-control studies need to be in-
cluded and recommendations on prevention indi-
rectly derived from the associations described there.

S3 guidelines (guidelines at the highest level of 
development) must satisfy, among other things, the 
following � ve requirements:
1. Logic: “Clinical practice guidelines,” by means of 

logical analysis, should re� ect the decision-mak-
ing and action-taking processes that result in the 
resolution of a speci� c problem (clinical algo-
rithm) [57]. Although this requirement is aimed 
more at treatment guidelines, recommendations 
on prevention have been implemented in an algo-
rithm di� erentiated on the basis of at-risk and 
not-at-risk children (Fig. 3).

2. Consensus: Formal consensus procedures should 
avoid any lack of transparency or distortion of the 
adopted recommendations as a result of group 
dynamics or di� erences between participants in 
terms of status, personality, political beliefs, or � -
nancial interests. � erefore, the involvement of 
all potential users of the guidelines is crucial to 
their feasibility (acceptance and practical appli-
cation) [58]. A formal consensus process (nomi-
nal group process) took place involving the mem-
bers of the consensus group together with repre-
sentatives from patient organizations and an ex-
ternal facilitator. � e advantages of a nominal 
group process compared with, e.g., the Delphi 
method include more group dynamics, better 
group interaction, a greater sense of ownership, 
and more opportunities for clari� cation. Disad-
vantages include the fact that contributions are 
less anonymous, the process can be very time-
consuming, and participants generally have only 
one opportunity to o� er feedback.

3. “Evidence-based medicine” addresses the problem 3. “Evidence-based medicine” addresses the problem 3. 
of methodological perspective versus clinical rel-
evance. � e basis for the adopted recommenda-
tions was formed according to the criteria of evi-
dence-based medicine using a systematic litera-
ture search and methodological critical analysis.

4. Decision analysis is the analysis of the expected 
bene� t in relation to the costs involved. It is a 
quantitative comparison of the alternative proce-
dures available [59]. Also from an economic per-
spective, it is to be assumed that the expected ben-
e� t of the recommended measures is always great-
er than the costs produced. In individual cases, 
e.g., smoking cessation, compliance with the pre-
vention recommendation results in a win-win sit-
uation (cost of smoking saved plus cost of treat-
ment saved). � e use of hypoallergenic infant for-

mula produces one-o�  costs of around € 400 in a 
6-month period; in contrast, asthma treatment in 
Germany costs on average more than € 650/year 
per patient. A cost-e� ectiveness analysis used in 
the German Infant Nutritional Intervention 
(GINI) study on infant formulas classi� ed all 
preparations as cost-e� ective [60]. With an aver-
age saving of € 478, the extensively hydrolyzed 
casein-based formula performed best in „inten-
tion to treat“ analyses for atopic dermatitis. Par-
tially and extensively hydrolyzed whey formulas 
also proved cost-e� ective with savings of € 430 
and € 42, respectively.

5. Outcome analysis describes the appraisal of the 
overall outcome achieved by a combination of di-
agnostic and therapeutic steps. � is includes 
health status as objectively recorded by the phy-
sician (e.g., mortality, complication rates) and 
quality of life as assessed by the patient. Qualita-
tively empirical processes are required to deter-
mine which objective criteria are truly suited to 
proving the e� ectiveness of a procedure in clini-
cal routine (analysis of clinical relevance from the 
perspective of the physician and the patient) [59]. 
� e outcome analysis of the present prevention 
guideline describes di� erent concepts to those 
mentioned above. Outcomes represent, e.g., the 
access and knowledge of the existence and con-
tent of the guideline that can be determined by 
surveying members of the specialist societies. � e 
now-completed initial survey on the level of 
knowledge on allergies in the general population 
forms part of the outcome analysis. Following im-
plementation, it will be possible to measure cor-
responding modi� cations in the level of knowl-
edge. � e clinically relevant objective criterion 
lies in the expected reduction in incidence.

Dissemination and implementation
� e guidelines will be published in the national specialist 
journals of participating societies and organizations, as well 
as on the Internet. Information lea� ets will also be available 
for laypersons and medical professionals.

Participating specialist societies
 — German Medical Association of Allergologists (Ärztever-
band Deutscher Allergologen, AeDA)

 — German Working Group on Dermatological Prevention 
(Arbeitsgemeinscha�  Dermatologische Prävention, ADP)

 — German Task force on Dietetics in Allergology (Arbeits-
kreis Diätetik in der Allergologie)

 — Professional Association of German Dermatologists 
( Berufsverband der Deutschen Dermatologen, BVDD)

 — German Professional Association of ENT Physicians 
(Berufsverband der HNO-Ärzte, BVHNO)

 — German Professional Association of Pediatricians 
(Berufsverband der Kinder- und Jugendärzte, BVKJ)

 — German Allergy and Asthma Association (Deutscher 
 Allergie- und Asthmabund, DAAB)
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 — German Dermatological Society (Deutsche Dermatologi-
sche Gesellscha� , DDG)

 — German Society for Oto-Rhino-Laryngology, Head and 
Neck Surgery (Deutsche Gesellscha�  für Hals-Nasen-Oh-
ren-Heilkunde, Kopf- und Hals-Chirurgie, DGHNOKHC)

 — German Society for Pneumology (Deutsche Gesellscha�  
für Pneumologie, DGP)

 — German Society for Psychosomatic Medicine (Deutsche 
Gesellscha�  für Psychosomatische Medizin, DGPM)

 — German Society for Pediatric Allergology and Environ-
mental Medicine (Gesellscha�  für Pädiatrische  Allergologie 
und Umweltmedizin, GPA)

 — German Society for Pediatric Gastroenterology and 
 Nutrition (Gesellscha�  für pädiatrische Gastroenterologie 
und Ernährung, GPGE)

 — Kinderumwelt GmbH (a non-pro� t company with limited 
liability, fully owned by the German Academy of Pediatrics)

 — German Allergy/Asthma Prevention and Information 
Network (Präventions- und Informationsnetzwerk Aller-
gie/Asthma, PINA)

 — � erapie Schwelmer Modell GmbH

Consensus meeting participants
 — ADP: Dr. Andreas Kleinheinz, Jennifer Vagts, Dermato-
logical Center, Elbe Clinics Stade/Buxtehude, Buxtehude

 — German Task force on Dietetics in Allergology: Dr. Imke 
Reese, Nutrition Counseling and � erapy with Special Fo-
cus on Allergology, Munich

 — BVDD: Dr. Klaus Strömer, Monchengladbach
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Clinic for Dermatology, Venereology, and Allergology, 
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