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ABSTRACT
Introduction Atopic dermatitis (AD) is a chronic, 
inflammatory skin condition significantly affecting quality 
of life. A small randomised trial showed an approximately 
one- third lower incidence of AD in goat milk formula- fed 
compared with cow milk formula- fed infants. However, 
due to limited statistical power, AD incidence difference 
was not found to be significant. This study aims to explore 
a potential risk reduction of AD by feeding a formula 
based on whole goat milk (as a source of protein and fat) 
compared with a formula based on cow milk proteins and 
vegetable oils.
Methods and analysis This two- arm (1:1 allocation), 
parallel, randomised, double- blind, controlled nutritional 
trial shall enrol up to 2296 healthy term- born infants 
until 3 months of age, if parents choose to start formula 
feeding. Ten study centres in Spain and Poland are 
participating. Randomised infants receive investigational 
infant and follow- on formulas either based on whole 
goat milk or on cow milk until the age of 12 months. 
The goat milk formula has a whey:casein ratio of 20:80 
and about 50% of the lipids are milk fat from whole goat 
milk, whereas the cow milk formula, used as control, has 
a whey:casein ratio of 60:40 and 100% of the lipids are 
from vegetable oils. The energy and nutrient levels in both 
goat and cow milk formulas are the same. The primary 
endpoint is the cumulative incidence of AD until the age of 
12 months diagnosed by study personnel based on the UK 
Working Party Diagnostic Criteria. The secondary endpoints 
include reported AD diagnosis, measures of AD, blood and 
stool markers, child growth, sleep, nutrition and quality of 
life. Participating children are followed until the age of 5 
years.
Ethics and dissemination Ethical approval was 
obtained from the ethical committees of all participating 
institutions.
Trial registration number NCT04599946.

INTRODUCTION
Atopic dermatitis (AD), also known as eczema 
or atopic eczema, is a chronic, inflammatory, 
pruritic skin condition that frequently occurs 
in children1 and adults. It is characterised by 
intense itch, recurrent eczematous lesions 
and a fluctuating course. AD affects 15%–30% 
of children in industrialised countries.2 The 
highest frequency of AD onset is reported for 
the first year of life, but it can start in later 
phases of childhood and even in adult age.3 4 
It is reported to often be the prelude to an 
atopic march including food allergies, asthma 
and allergic rhinoconjunctivitis.5

The strongest risk factor for AD is a posi-
tive family history of AD and atopic diseases 
in general, with a 4.7- fold risk increase if both 
father and mother were affected by AD.6 This 
is in agreement with the identification of 34 
specific genomic regions that seem associated 
with AD susceptibility, including the strongest 
genetic risk factor for AD, the semidominant 
null mutations in the filaggrin gene.7 This 
gene encodes the epidermal protein filaggrin 
and the mutation causes a reduction in filag-
grin expression.7 Further factors influencing 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Potential confounding is minimised due to the ran-
domised study design.

 ⇒ A multicentre study design with sites in different 
countries increases external validity of study results.

 ⇒ The follow- up until 5 years of age allows to examine 
long- term effects of infant feeding.

 ⇒ Effect sizes may be limited due to the short- time 
period of consuming study formula as the only food.
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AD risk include climate, place of residence, household 
pets, diet, prolonged breast feeding, obesity, physical 
activity, pollution, day care attendance, basic hygiene, 
family size, infections in childhood, applications of anti-
biotics and use of emollients.8

The clinical phenotype observed in individuals with AD 
is variable. To support diagnosis, several sets of criteria 
considering the intermittent nature of AD and possible 
fluctuations in AD activity have been developed including 
the UK Working Party Criteria.9–11 Validated scoring 
systems such as the Scoring Atopic Dermatitis (SCORAD) 
or the Patient- Oriented Eczema Measure (POEM) have 
been introduced.12–15

Taking the considerable loss of quality of life16 and 
associated disease risks in children affected by AD into 
account, infant feeding schemes for the general popula-
tion associated with a decreased risk of AD manifestation 
would be highly desirable. So far, no generally accepted 
strategies for primary prevention of AD are available. For 
infants at high risk of developing AD, a 4- month period of 
breast feeding might be advisable, but results are contro-
versial.17 Formulas based on hydrolysed proteins, as well 
as prebiotics and probiotics, were reported to provide 
protective effects but results are inconsistent.18–20

Because of cross- reactivity, goat milk proteins can induce 
reactions in infants allergic to cow milk proteins, which 
precludes the recommendation of goat milk protein- 
based formulas for infants allergic to cow milk protein.21 
Nevertheless, there are indications from animal studies 
that goat milk is less allergenic than cow milk,22 23 although 
such differences are not confirmed in all studies.24 The 
allergenic protein αs1- casein is the dominant casein in 
cow milk, with 12–15 g/L. In contrast, goat milk has vari-
able levels of this protein dependent on the genotype of 
the goats, ranging from 0.9 to 7 g/L. In addition, caseins 
from goat milk are broken down to a greater extent than 
those from cow milk during digestion, corresponding to 
a potentially lower allergenic burden from goat milk.25 
Although there is an 88% sequence homology between 
cow and goat αs1- casein, a recent study in mice found 
the goat milk protein less sensitising than the cow milk 
protein.26

A multicentre, double- blind, controlled feeding trial 
in Australia found that an infant formula based on cow 
milk proteins (n=101) and vegetable oils and a formula 
based on whole goat milk (n=99) were both well toler-
ated and supported physiological growth comparable 
with breastfed infants (n=101).27 This is in agreement 
with two other studies performed in New Zealand28 and 
China,29 which tested formulas based on whole goat milk 
and goat milk protein, respectively. The Australian study 
included assessment of dermatitis using SCORAD and 
found an incidence of 23% in the cow milk formula group 
compared with only 14% in the goat milk formula group.27 
Although this corresponds to an approximately one- third 
lower incidence of AD, the difference was not statistically 
significant (Fisher′s exact test) given that the study was 
powered to evaluate potential growth differences, but 

not differences in AD incidence between groups.27 The 
addition of cow milk fat globule membranes to infant 
formula had shown positive effects on the neurological 
development of the infants and a decreased use of anti-
pyretics, which could indicate less inflammation.30 31 In 
a murine model of AD, inclusion of goat milk lipids into 
the diet had reduced inflammation.32 The complexity of 
goat milk lipids, including sterols, sphingolipids and glyc-
erophospholipids, seems similar to cow milk lipids.33 34 
The different proteins and polar lipids in the formula let 
us expect effects on the plasma metabolome and the gut 
microbiome as suggested by previous human and animal 
studies, respectively.35–37 These biomarkers might enable 
mechanistic insights into associations between infant diet 
and the risk of AD development.

Therefore, the Goat Infant Formula Feeding and 
Eczema (GIraFFE) Study tests whether infant feeding 
with a formula based on whole goat milk (protein and fat) 
reduces the risk of developing AD when compared with 
a formula based on cow milk proteins and vegetable oils. 
Second, the study aims to contribute to the identification 
of risk factors for AD and elucidation of the mechanistic 
understanding of the immune system development, and 
to provide a resource for studying other questions related 
to infant nutrition and development.

Primary objective
The primary objective of this trial is to determine the rela-
tive risk of developing AD in the first 12 months in infants 
fed a formula based on whole goat milk compared with 
infants fed a formula based on cow milk.

Secondary objectives
The secondary objectives are related to AD and other 
atopic diseases but also to the child′s growth and well- 
being, including infant metabolism and gut health, in 
the first 5 years of life. All outcomes will be compared for 
an effect of the study formula treatment (goat formula vs 
cow formula). The study will also explore associations of 
AD and other atopic diseases and overall development, 
and aims to identify risk indicators.

METHODS AND ANALYSIS
Study design and population
The GIraFFE Study is a randomised, double- blind, 
parallel- group, superiority clinical trial to study the effect 
of feeding infants a whole goat milk or a whey- adjusted 
cow milk formula during the first year of life on the risk of 
allergy and other health outcomes, including growth and 
quality of life, in the first 5 years of life. The study is led 
by the key principal investigator Professor Dr Berthold 
Koletzko and conducted as a multicentre trial in currently 
four study centres in Poland and six study centres in 
Spain, which all have local principal investigators.

The study population consists of healthy term infants 
of parents who decided to start formula feeding, without 
a preselection for children with an increased risk of AD. 
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The study teams proactively promote, support and protect 
breast feeding. Only infants of parents who decided to 
start formula feeding are enrolled into the study but are 
encouraged to continue partial breast feeding after enrol-
ment. The infants participating need to fulfil the criteria 
depicted in table 1.

Study formulas
Participants are randomly assigned to receive one of the 
two formulas manufactured by Dairy Goat Co- operative 
(NZ) (Hamilton, New Zealand). The goat milk formula 
is already marketed as Capricare™; it is based on whole 
goat milk as a source of protein (20:80 whey:casein ratio) 
and goat milk fat contributes 50% of total fat. The control 
formula is based on cow skim milk and whey protein 
powders (60:40 whey:casein ratio) and vegetable oils as 
the almost only source of fat. The study formulas are 
isocaloric, have the same macronutrient composition and 
are provided as infant and follow- on formulas (online 
supplemental table 1). The composition of all formulas 
complies with European Commission Delegated Regula-
tion 2016/127.

The key differences are (1) the source of milk from 
cows or goats, (2) the whey:casein ratio, and (3) the fat 
source.

Study product intake and compliance
Feeding of study formulas can begin immediately after 
enrolment, but must start no later than the age of 4 
months and continues until the age of 12 months. The 
study formula is fed ad libitum and shall be the only 
formula given to the participating infant. If infants do not 
consume at least some study formula before the infant is 
4 months old, the infants are excluded from the study.

Preparation and feeding guidelines are identical for 
both study formulas and are in agreement with common 
practice. The study teams advise not to use follow- on 
formula prior to the infant age of 6 months, but it is 

the parent’s decision whether and when to introduce 
follow- on formula. Compliance is defined as a continuous 
study formula consumption over the whole intervention 
period without any breaks longer than 3 consecutive days 
and no introduction of solid foods before the age of 4 
months. Compliance will be checked at all scheduled 
study contacts and plausibility of continuous consump-
tion will be checked by the number of consumed cans.

Outcome measurements
The primary endpoint of the GIraFFE Study is the cumu-
lative incidence of AD up to the age of 12 months diag-
nosed by study personnel, defined as meeting the UK 
Working Party Diagnostic Criteria for AD. The secondary 
endpoints are listed in table 2.

Sample size
The number of subjects to be studied was based on the 
incidence of AD in the population and the effect size to 
be detected. Reported AD incidence estimates for young 
children in Spain and Poland are 13% and 17%, respec-
tively.38 39 The previous study comparing goat and cow 
milk formulas had indicated a risk reduction for AD inci-
dence of 30%.27 Thus, we assume a cumulative incidence 
of AD at 15% in the first 12 months of life, based on the 
cited data, and a 30% clinically relevant risk reduction 
by whole goat milk formula. A sample size of 861 infants 
per group is required to set the significance level to 0.05 
and statistical power to 80%. We estimate the dropout 
rate until the age of 12 months to be 25%. Thus, 1148 
infants per group (in total 2296) need to be studied. If 
the dropout rate turns out to differ markedly from the 
assumption, the number of infants to be recruited may be 
adjusted during the study.

Recruitment
Precautions are taken to ensure that recruitment does not 
undermine breastfeeding intentions and practice. Due 

Table 1 Inclusion and exclusion criteria of the GIraFFE Study

Inclusion criteria Exclusion criteria

 ► Written informed consent (signed and dated) of the child’s parent(s)/
caregiver(s), indicating that the child’s parent(s)/caregiver(s) has/have 
been informed of all pertinent aspects of the study

 ► Infant was born full term (≥37 weeks+0 days and ≤41 weeks+6 days of 
gestation)

 ► Age at enrolment <90 days
 ► Infant birth weight ≥2.5 kg and ≤4.5 kg
 ► Infant is born from a singleton pregnancy
 ► Child’s parent(s)/caregiver(s) is/are of legal age of consent
 ► The child’s parent(s)/caregiver(s) have sufficient local language skills 
to understand the study information, the informed consent and to 
comply with the study procedure

 ► The child’s parent(s)/caregiver(s) is/are willing and deemed able to 
fulfil the requirements of the study protocol and procedures

 ► Mother has expressed the intention to partially (in combination with 
breast feeding) or fully formula feed

 ► Diagnosed disorder considered to interfere with nutrition, 
growth or development of the immune system

 ► Participation of the child in any other interventional trial 
or participation of the mother in any intervention trial 
with child follow- up

 ► Infant has a doctor’s diagnosis of AD or a severe 
widespread skin condition prior to randomisation that 
makes the detection or assessment of AD difficult

 ► Infant has regularly (on average at least 3–4 days a week, 
at least one bottle per day) consumed an infant formula 
other than study formula for more than 4 weeks prior to 
enrolment

 ► Cow’s milk allergy or intolerance of the child
 ► Institutionalised infant

AD, atopic dermatitis; GIraFFE, Goat Infant Formula Feeding and Eczema.
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to differences in healthcare systems and local infrastruc-
ture, the way to approach and recruit subjects is different 
for each study centre. In most cases, those families who 
expressed their decision to partially or fully formula feed 
are made aware of the study in paediatric practices or 
primary healthcare centres. In any case, parents are not 
informed about the study until they had decided to feed 
the baby with formula or both formula and breastmilk, 
in order not to interfere with breast feeding. The recruit-
ment of study participants has started in January 2021 and 
is currently ongoing in all 10 study centres.

Blinding and randomised allocation of study formulas
The study is double blinded using four different three- 
character codes, two for each study product. Study 
personnel, biostatistician, data manager, trial monitor, 
laboratory analysts and all persons involved in the organi-
sation and conduct of the study and study participants are 
blinded. Study products are shipped to the participating 
families and the sites by logistic partners.

For the allocation of the subjects to the four study codes 
minimisation, randomisation (1:1:1:1 ratio) is applied 
with centres as the only strata.40 41 The dynamic rando-
misation method minimises imbalances in age at rando-
misation and sex. A random element makes assignment 
unpredictable with a maximal group difference of ±4 

children allowed. The randomised allocation sequence is 
provided as part of the study management tool by CSAM 
MedSciNet UK (Reading, UK) based on a published 
procedure.42

DATA COLLECTION, MANAGEMENT AND ANALYSIS
Data collection and management
During the intervention, study centre visits are planned 
at enrolment (=baseline and randomisation), at 4, 6 and 
12 months of age, and during the follow- up visits at 24 
and 60 months (figure 1). Telephone contacts after enrol-
ment and at 2 and 3 months of age are done, depending 
on the age at enrolment. After the face- to- face visits at 
age 4 and 6 months, which aim to collect data during the 
phase of dominating formula feeding (4 months) and the 
age of high incidence of AD in the Australian study at 
age 6 months,27 phone calls are scheduled at age 8 and 
10 months for further data collection and to support 
protocol compliance and study logistics during the inter-
vention period. During the follow- up, telephone calls are 
performed at 18, 36 and 48 months of age to collect data 
and enhance contacts with the participating families.

An initial screening for eligibility is performed at the 
first contact with potentially participating families, and at 

Table 2 Secondary endpoints of the GIraFFE Study

Secondary endpoints Time frame (age)

Cumulative incidence of study personnel- diagnosed AD, defined as meeting the UK Working Party 
Diagnostic Criteria for AD

up to 24 and 60 months

Cumulative incidence of parental- reported diagnosis of AD defined as meeting the UK Working Party 
Diagnostic Criteria for AD, in a telephone interview or parental report of a non- study doctor diagnosis 
in addition to the study diagnosis of AD

up to 12, 24 and 60 months

Point incidence of study diagnosed and parental- reported AD, defined as meeting the UK Working 
Party Diagnostic Criteria for AD

at 4, 6, 12, 24 and 60 months

Age at first study diagnosis, parental report- based study diagnosis or parental report of a diagnosis 
of AD by a non- study doctor

up to 12, 24 and 60 months

AD severity in children with diagnosed (study diagnosis or reported diagnosis) AD, using SCORAD 
questionnaire completed by study personnel at all face- to- face visits

4, 6, 12, 24 and 60 months

AD severity in children with diagnosed (study diagnosis or reported diagnosis) AD, using POEM 
questionnaire completed by parents at all scheduled contacts

4, 6, 8, 10, 12, 18, 24, 36, 48 
and 60 months

Cumulative use of eczema- related medication or skin care up to 12, 24 and 60 months

Parental report of a clinical diagnosis of food allergy 12, 24 and 60 months

Parental reported hay fever and asthma- related diseases up to 12, 24 and 60 months

Anthropometric measures (weight- for- age, length- for- age and BMI- for- age z- scores) at baseline at 4, 6, 12, 24 and 60 months

Parental report of gastrointestinal symptoms (Infant Gastrointestinal Symptom Questionnaire) and 
sleep (Brief Infant Sleep Questionnaire)

at 4, 6 and 12 months

Quality of life in children using the Infant Toddler Quality Of Life Questionnaire filled by parents at 4, 12, 24 and 60 months

Nutrition questionnaire at 4, 6, 8, 10, 12 and 60 months

Allergic sensitisation (total and specific IgEs including cow milk protein and goat milk) at 12 and 60 months

Blood lipids, metabolome, lipidome and further exploratory markers at 4, 12 and 60 months

Gut microbiome at 4, 12 and 60 months

AD, atopic dermatitis; BMI, body mass index; GIraFFE, Goat Infant Formula Feeding and Eczema; POEM, Patient- Oriented Eczema 
Measure; SCORAD, Scoring Atopic Dermatitis.
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the enrolment visit prior to randomisation, the subject’s 
suitability according to inclusion and exclusion criteria 
is confirmed. Families willing to participate sign the 
informed consent form. A template of informed consent 
form is enclosed in the online supplemental material. At 
the baseline visit, information about atopic diseases of 
parents and siblings, pregnancy information, birth data, 
socioeconomic background, the home environment, the 
child’s medical history and details of feeding practices 
since birth are collected. At all study visits, anthropo-
metric measurements are performed.

The UK Working Party Diagnostic Criteria are used for 
AD diagnosis at enrolment and at all subsequent visits 
and telephone calls until the age of 60 months. Criteria 
are adapted for children under the age of 12 months in 
respect to time frame and body areas considered and at 
the telephone calls, when no direct visual inspection is 
possible and parental report at the visit day is documented.

Two questionnaires are used for the assessment of the 
severity of diagnosed AD (study diagnosis or reported 
diagnosis): (1) SCORAD questionnaire at all face- to- face 
visits, and (2) POEM questionnaire at all examination 
time points up to 60 months of age. For all children who 
were ever study diagnosed with AD, this reflects the objec-
tive view of trained medical personnel (SCORAD)13 14 
and the more subjective view of the parents (POEM).12 15

The introduction of complementary feeding, use of 
cow milk and cow milk products, allergenic foods, use of 
beverages and food preferences is assessed with question-
naires at 4, 6, 8, 10 and 12 months. At the 12- month and 
60- month visits, Food Frequency Questionnaires (FFQs) 
are used for a more detailed assessment of dietary habits. 
The FFQ was modified according to the age of children, 
based on an FFQ applied in the Identification and preven-
tion of Dietary- and lifestyle- induced health EFfects In 
Children and infantS Project.43

During all telephone calls and visits in the intervention 
period, intake and acceptance of the formula is assessed as 
compliance indicator. For adverse event (AE) recording, 
participating families are asked in all scheduled visits and 

telephone calls for hospitalisation, illness and any medi-
cation of the child.

Parents are explicitly asked for a doctor’s diagnosis of 
food allergies at 12, 24 and 60 months with a specific focus 
on cow milk, egg, peanuts, soy and fish. Furthermore, 
asthma, bronchitis/bronchiolitis, wheezing and allergic 
rhinitis at the 60- month visit with distinction between self- 
observation and doctor diagnosis are assessed.

During the intervention period, questionnaires about 
sleep (Brief Infant Sleep Questionnaire)44 and gastro-
intestinal problems (Infant Gastrointestinal Symptom 
Questionnaire)45 are applied at the face- to- face visits. 
Furthermore, the Infant Toddler Quality Of Life Ques-
tionnaire46 is completed at 4, 12, 24 and 60 months 
by parents. Parents are asked at enrolment, and at all 
contacts from 4 months on about general skin care and 
if there has been a prescription of topical treatment like 
corticosteroid or other immunosuppressive therapies by a 
physician since last visit.

Data are collected primarily with a web- based online 
database developed by CSAM MedSciNet UK (Reading, 
UK) with direct data entry by study personnel and partici-
pating families as default option. The use of paper forms is 
limited to situations where the direct input into the data-
base is technically not possible or not wished by parents. 
Furthermore, copies of signed consent forms are stored 
electronically. All procedures are checked for general 
data protection regulation conformity by a Ludwig Maxi-
milian University (LMU) data protection officer.

Biosamples
Blood collection is planned at the 4- month, 12- month and 
60- month visits. Standard operating procedures (SOPs) 
are in place. Highest priority is given to the analysis of 
atopy- related parameters such as total IgE, specific IgEs 
for cow and goat milk protein, as well as further frequent 
allergens and inflammation markers. Serum lipids 
(total cholesterol, high- density lipoprotein- cholesterol, 
triglycerides) and lipidomic and metabolomic anal-
yses aim at describing the metabolism of the infants in 
respect to formula consumed and for the identification 

Figure 1 Schematic representation of the study design.

by copyright.
 on M

ay 10, 2023 at U
niversidad de Z

aragoza. B
iblioteca. P

rotected
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-070533 on 13 A

pril 2023. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2022-070533
http://bmjopen.bmj.com/


6 Ferry JM, et al. BMJ Open 2023;13:e070533. doi:10.1136/bmjopen-2022-070533

Open access 

of biochemical risk markers or eventual metabolic conse-
quences of AD. As a safety indicator, full blood count is 
taken from all blood samples. If corresponding consent 
has been obtained, filaggrin genotype will be determined 
and further genetic analysis performed if additional 
funding is granted.

For microbiome analyses, stool samples are collected 
at 4, 12 and 60 months in a subgroup of 600 infants. At 
enrolment, interested families receive the stool collection 
material as well as written instructions. A questionnaire is 
used to record the classification of the stool sample on the 
Brussels Infant and Toddler Stool Scale and the admin-
istration of probiotics. According to the standardised 
procedures, samples should be frozen at −20°C within 
less than 15 min after collection; samples have to be trans-
ferred to a −80°C freezer within a week. The details of 
microbiome analyses have not been fully defined yet, but 
will apply established DNA extraction and amplification 
methods and corresponding bioinformatics tools.

Adverse events
AEs are recorded according to a standardised protocol 
including an opinion on the assumed relation to the 
intervention and a categorisation of the AEs. During 
the intervention and until 30 days after study product 
intake, all safety events fulfilling the following criteria are 
reported as AEs.

 ► Child was treated with:
 – Medication >14 days.
 – Oral antibiotics.
 – Inhalation therapy.
 – Steroids, salbutamol, antihistamines, montelukast.

 ► Child was hospitalised.
 ► Child was treated with a special diet >7 days.
 ► Child interrupted the intake of the study product 

>1 day or completely discontinued consumption.
From 31 days after the last product intake, only safety 

events, fulfilling the applicable criteria, and considered as 
potentially related to the intervention or that may influ-
ence study outcomes, are reported as AEs.

Any AE that results in death, is life- threatening, requires 
hospitalisation or results in persistent or significant 
disabilities is classified as serious AE (SAE). The principal 
investigators of the individual study centres review all 
SAEs at their centre and provide an opinion, including a 
comment on the relation to the intervention.

A clinical trial insurance has been set up.

Monitoring
An external monitor performed the study monitoring 
during the first 10 months of the study recruitment. After 
this period, monitoring activities were taken over by LMU 
researchers. Monitoring should improve the quality of the 
collected data but mainly focuses on the compliance of 
all local study procedures with the protocol, established 
SOPs and good clinical practice. Besides on- site moni-
toring, additional remote monitoring is also performed.

A Data and Safety Monitoring Board (DSMB) has been 
established, with the primary responsibility of reviewing 
and evaluating data for participant safety and study prog-
ress including a critical review of the findings after the 
first 128 participants have completed the intervention 
period. The DSMB review focuses on interim/cumulative 
data of study- related AEs, individual centre performance, 
protocol deviations and external factors such as scientific 
or therapeutic developments that may have an impact on 
participant safety or raise ethical concerns. Based on the 
accumulated study data, the board makes recommenda-
tions concerning continuation, modification or eventual 
termination of the GIraFFE Study.

The DSMB consists of three members who have no 
direct involvement in the conduct of the study, financial, 
professional or other interests that may affect indepen-
dent decision- making.

If the recruitment rate is less than 50% of the expected 
rate after 12 months, or if the primary objective yields no 
effect of the intervention, the study may be terminated 
prematurely. After consulting with the trial steering 
committee, the sponsor and key principal investigator will 
decide about the premature study termination.

Statistical analysis
Statistical analyses are scheduled when all recruited 
infants have passed 12- month, 24- month and 60- month 
visits, respectively. All primary and secondary analyses 
including methods to deal with missing data and subgroup 
analyses are to be specified in a Statistical Analysis Plan, 
which is finalised prior to database lock and unblinding.

As primary statistical analysis, a comparison of the 
cumulative incidence of children with AD until 12 
months of age between the goat milk formula group and 
cow milk formula group is planned. For this analysis, a 
generalised estimating equation Poisson model with a log 
link and robust SEs by sandwich estimators of variance 
will be used.47

The findings are compared with further adjusted 
models that include major influencing factors of AD 
frequency, including country, sex, filaggrin genotype, 
parental atopic diseases, parental AD, antibiotic usage, 
family size and socioeconomic status. Furthermore, inter-
actions of filaggrin mutations, the number of immediate 
family members with AD or other atopic disease with AD 
frequency shall be investigated. If effect modification by 
one of the mentioned predictive covariates is significant 
at the 5% level, subgroup analyses for each category will 
be presented.

Secondary analyses will look at the secondary objectives 
with similar statistical approaches.

ETHICS AND DISSEMINATION
Ethical approval was obtained from the ethical committee 
of the LMU Hospital Munich, Germany (number 20- 188;  
ethikkommission@ med. uni-  muenchen. de) and the ethical 
committees of all 10 study centres: Hospital Universitario La 
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Paz, Madrid (ref. 47/322688.9/20; ref: 47/748801.9/21); 
CEIC Aragón, Zaragoza (CP- CI PI20/098); Hospital 
Clínico Universitario de Valencia (ref. CEIm 2020/219); 
Institut d’Investigació Sanitària Pere Virgili, Reus/Tarra-
gona (ref. CEIM: 057/2020); CEIM/CEI Andalucía, Deleg-
ación Provincial de Granada (ref. CEIM/CEI: 1134- M1- 20); 
Hospital Universitario Torrecárdenas, Almeria (ref. CEIM: 
109/2019), Warmińsko–Mazurskiej Izbie Lekarskiej w Olsz-
tynie (number 1/2020/VII); Poznań University of Medical 
Sciences (number 436/20); University of Rzeszów (number 
05/07/2020); Instytucie ‘Pomnik- Centrum Zdrowia Dziecka’ 
(12/KBE/2020).

Currently, protocol version 1.1 has been valid since 
25 June 2020. The ethical committees will approve all 
protocol amendments prior to implementation.

Patient and public involvement
The protocol for the study including all procedures 
related to subject safety and protection of personal data 
was predominantly developed at a public hospital, but 
without specific patient consultations.

Public dissemination and data availability
Researchers and sponsor are committed to publish the 
study findings in peer- reviewed international scientific 
journals. Dissemination of study results may also include 
posting of a synopsis online, abstracts submitted to and 
presentations at scientific conferences, and other dissem-
ination activities including social media.

After a delay period for full scientific evaluation, the 
remaining biosamples and associated data of participants, 
for whom respective consent is available, will be trans-
ferred into a registered biobank (Hauner biobank, LMU 
Munich). Data and samples will be accessible for other 
researchers according to the biobank regulations.
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