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Background and objectives. Partially hydrolysed formulas (pHF) are recommended in nonbreastfed infants with familial history of allergy to prevent allergy development. However, recent meta-analysis does not provide strong support for their protective effect. The present work assesses the links between 2-month infant formula use and the incidence of eczema, respiratory symptoms or food allergies (FA) up to 2 years of age.

Methods. The nationwide ELFE birth cohort is a population-based study from mainland France. Infant feeding (breast milk only, partially-hydrolysed formula with (pHF-HA) or without a hypoallergenic label (pHF-non-HA) and non-hydrolysed formula (nHF)) was reported at 2 months. Eczema, FA and respiratory symptoms such as wheezing and asthma were reported at 2 months, 1 year and 2 years. Infant with prior FA at 2 months were excluded from analyses.

Results. Among 11,720 infants, those who received only breast milk at 2 months were at lower risk of eczema at 1 year than those who received nHF (OR[95% CI]=0. 78[0.65-0.94] in non-at-risk infants; 0.86[0.75-0.98] in at-risk infants). The use of pHF-HA, compared with nHF, at 2 months was related to higher risk of wheezing at 1 year in at-risk infants (1.68[1.24-2.28]), and higher risk of FA at 2 years both in non-at-risk infants (3.78[1.52-9.41]) and in atrisk infants (2.31[1.36-3.94]).

Conclusions.

In this nationwide study, pHF-HA use was not associated with a lower risk of any of the studied outcomes. Quite the reverse, it was associated with a higher risk of wheezing and FA. This should be confirmed in further studies.
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IMPACT STATEMENT

What is already known on this topic

Partially hydrolyzed infant formulas are designed to prevent allergy development in infants with a family history of allergy. However, their actual efficacy in allergy prevention remains controversial.

What this study adds

In this study, the use of partially hydrolysed formula was not related to a lower risk of eczema, food allergies or respiratory symptoms compared to regular formula. Even, our results suggest that partially hydrolyzed formulas might be related to a higher risk of food allergy and respiratory symptoms development up to 2 years or age.

MAIN TEXT

Introduction

Allergic diseases have become a public health problem. Several studies have reported increases over time in the prevalence of allergic diseases [START_REF] Asher | Worldwide time trends in the prevalence of symptoms of asthma, allergic rhinoconjunctivitis, and eczema in childhood: ISAAC Phases One and Three repeat multicountry cross-sectional surveys[END_REF][START_REF] Panesar | The epidemiology of anaphylaxis in Europe: a systematic review[END_REF][START_REF] Turner | Increase in anaphylaxis-related hospitalizations but no increase in fatalities: an analysis of United Kingdom national anaphylaxis data, 1992-2012[END_REF][START_REF] Jackson | Trends in allergic conditions among children: United States, 1997-2011[END_REF][START_REF] Nwaru | Prevalence of common food allergies in Europe: a systematic review and meta-analysis[END_REF] , with many factors, ranging from genetic to environmental characteristics, linked to allergic events [START_REF] Lack | Epidemiologic risks for food allergy[END_REF] . Early nutrition is one of the modifiable factors frequently mentioned in association with food allergies (FA) and other allergic diseases [START_REF] Toit | The role of dietary interventions in the prevention of IgE-mediated food allergy in children[END_REF][START_REF] Høst | Dietary prevention of allergic diseases in infants and small children[END_REF][START_REF] Mcgowan | Influence of early-life exposures on food sensitization and food allergy in an inner-city birth cohort[END_REF][START_REF] Muraro | EAACI food allergy and anaphylaxis guidelines. Primary prevention of food allergy[END_REF] .

Current guidelines on infant feeding recommend exclusive breast feeding for the first 6 months of life, or at least 4 months, [START_REF] Muraro | EAACI food allergy and anaphylaxis guidelines. Primary prevention of food allergy[END_REF][START_REF] Agostoni | Breast-feeding: A commentary by the ESPGHAN Committee on Nutrition[END_REF] and introduction of complementary foods not before 4 months but not delayed after 6 months, even for allergenic foods [START_REF] Fewtrell | Complementary Feeding: A Position Paper by the European Society for Paediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) Committee on Nutrition[END_REF] . Although the overall benefits of breast feeding on children's health and development are clearly established, its specific benefit for allergy prevention remains controversial [START_REF] Liao | Exclusive breastfeeding is associated with reduced cow's milk sensitization in early childhood[END_REF][START_REF] Lodge | Breastfeeding and asthma and allergies: a systematic review and meta-analysis[END_REF][START_REF] Bion | Evaluating the efficacy of breastfeeding guidelines on long-term outcomes for allergic disease[END_REF] .

Furthermore, the use of infant formula with documented preventive effect against allergy development is recommended for the first 4 months among non-exclusively breast fed infants with a familial history of allergy (i.e., with at least one parent or sibling with an allergy history) [START_REF] Muraro | EAACI food allergy and anaphylaxis guidelines. Primary prevention of food allergy[END_REF] .

Regarding formula based on partially hydrolysed protein (pHF), even if some systematic reviews highlighted a modest protective effect [START_REF] Vandenplas | Hydrolyzed formulas for allergy prevention[END_REF][START_REF] Szajewska | A partially hydrolyzed 100% whey formula and the risk of eczema and any allergy: an updated meta-analysis[END_REF] , other meta-analyses do not provide strong support for the existence of benefit on allergy prevention [START_REF] Boyle | Hydrolysed formula and risk of allergic or autoimmune disease: systematic review and meta-analysis[END_REF][START_REF] Cabana | The Role of Hydrolyzed Formula in Allergy Prevention[END_REF] and the recent Cochrane Review found no evidence to support the use of these pHF compared to cow's milk protein formula to prevent allergic diseases among non-exclusively breast fed infants [START_REF] Osborn | Infant formulas containing hydrolysed protein for prevention of allergic disease[END_REF] .

Recently, the Swiss Society of Paediatrics withdrawn the guideline of pHF use among nonexclusively breast fed infants with familial history of allergy [START_REF] Braegger | Recommandations pour l'alimentation des nourrissons[END_REF] and an updated clinical report from the American Academy of Pediatrics concluded to a lack of evidence regarding the protective role of pHF or extensively hydrolysed formulas (eHF) in the prevention of atopic diseases [START_REF] Greer | The Effects of Early Nutritional Interventions on the Development of Atopic Disease in Infants and Children: The Role of Maternal Dietary Restriction, Breastfeeding, Hydrolyzed Formulas, and Timing of Introduction of Allergenic Complementary Foods[END_REF] .

Moreover, recent data suggest that pHF are more widely used than recommended in current guidelines [START_REF] De Lauzon-Guillain | Use of infant formula in the ELFE study: The association with social and health-related factors[END_REF] . Some of these pHF have an "hypoallergenic" label without documented preventive effect against allergy development, as a clinical trial supporting the protective effect of a specific infant formula with HA label will be mandatory only from 2020 24 . Thus, it is difficult for parents to distinguish infant formula with documented preventive effect across the large range of available infant formulas with HA label. Finally, only a minority of infants receiving such a formula had familial history of allergy [START_REF] De Lauzon-Guillain | Use of infant formula in the ELFE study: The association with social and health-related factors[END_REF] .

In this context, the aim of this study was to examine the associations between the use of pHF in infancy, in real-life conditions of use, and the incidence of eczema, respiratory symptoms or FA in toddlerhood, with a particular focus on infant formula with a HA label.

Subjects and methods

Study design

This analysis is based on data from the ELFE (Etude Longitudinale Française depuis l'Enfance) study, a multidisciplinary nationwide birth cohort including 18,329 children born in 2011 in 320 participating maternity units among a random sample of 349 in mainland France [START_REF] Vandentorren | Rationales, design and recruitment for the Elfe longitudinal study[END_REF] . Inclusion began in April 2011 and took place during 25 selected recruitment days over four waves of four to eight days each that covered all four seasons. Inclusion criteria were as follows: singleton or twins born after 33 weeks of gestation, to mothers aged 18 years or older and not planning to move outside of metropolitan France in the next 3 years.

Participating mothers had to provide written consent for their own and their child's participation. Fathers signed the consent form for the child's participation when present at inclusion or were informed about their rights to oppose it. The ELFE study was approved by the Advisory Committee for Treatment of Health Research Information (Comité Consultatif sur le Traitement des Informations pour la Recherche en Santé), the National Data Protection Authority (Commission Nationale Informatique et Libertés), and the National Statistics Council.

Data collection

Infant milk feeding

Parents were interviewed by telephone at 2 months post-partum on various subjects including infant milk feeding (only breast milk, only infant formula, combination of breast and formula milk). Parents using formula for feeding were asked to report its brand and name. Formulas were then classified as previously described [START_REF] De Lauzon-Guillain | Use of infant formula in the ELFE study: The association with social and health-related factors[END_REF] . The different groups of infant formula reported in the ELFE study are formula based on non-hydrolysed proteins (nHF), partially hydrolysed proteins, extensively hydrolysed proteins, and free amino acids (AAF); the latter two types being specifically designed for treatment of cow's milk protein allergy (CMPA) [START_REF] Koletzko | Diagnostic approach and management of cow's-milk protein allergy in infants and children: ESPGHAN GI Committee practical guidelines[END_REF] . By definition, infant formula with a HA label were based on partially hydrolysed proteins.

However, in France, some infant formulas without the HA label (pHF-non-HA) also contained partially hydrolysed proteins, probably with a lower level of hydrolysis. As the HA label suggests a protective effect on allergy development, we decided to consider separately pHF according to the claim of a HA label.

Infants receiving both breast milk and formula were classified according to the type of formula they received. Exclusively breast fed infant were considered as a separate group.

Allergic events

During the 2-month telephone interview, parents reported any medical diagnosis of cow's milk protein allergy (CMPA) and if the infant had had eczema or wheezing since birth.

During the 1-year interview, they reported medical diagnosis of eczema and wheezing from the last follow-up. During the 2-year interview, they reported medical diagnosis of eczema, wheezing, and asthma attack in the last 12 months, as well as medical advice to avoid certain foods due to FA. At the 2-year follow-up, a questionnaire was also sent to the child's primary care physician, including diagnosis of FA as well as the method used to confirm food sensitization (IgE or skin test).

Other variables

Data collection of familial characteristics has been previously presented [START_REF] De Lauzon-Guillain | Use of infant formula in the ELFE study: The association with social and health-related factors[END_REF] . The large data collection allows accounting for the main risk factors of allergy-related diseases, in particular familial history of allergy, child's sex, C-section delivery, maternal smoking during pregnancy, any breastfeeding duration, collective care attendance, siblings, city size (considered as a proxy of air pollution). Age at complementary food introduction [START_REF] Bournez | Factors associated with the introduction of complementary feeding in the French ELFE cohort study[END_REF] was not considered in the main analyses, as it could not formally be considered as a confounding factor, but it was introduced as an additional adjusting variable in sensitivity analyses.

Details on the data collection process are available in supplementary method 1.

Study sample

The sample selection was described in Figure 1. In particular, the main analyses were based on complete cases and, in order to limit reverse causation bias, all reported CMPA cases at 2 months were withdrawn from all analyses on association between infant feeding and child's health.

Statistical analyses

To provide representative descriptive statistics of births in 2011 in France, the descriptive analyses (allowing rates and prevalence estimations) were weighted to take the inclusion procedure, attrition, and biases related to non-consent into account. Weighting also included calibration on margins from the state register's statistical data and from the 2010 French National Perinatal Study for the following variables: age, region, marital status, migration status, education level, and primiparity [START_REF] Juillard | Weighting of Elfe survey data at time 0[END_REF] . This weighting was calculated at each follow-up.

Families selected in our analyses were compared with their non-selected ELFE counterparts by Chi-2 tests.

As infant feeding guidelines differ according to familial allergy history, all analyses on association between infant feeding and allergy-related symptoms were stratified by this variable.

Bivariate associations between infant feeding and allergy-related symptoms were assessed by

Chi-2 tests.

Multivariate associations between infant feeding and allergy-related symptoms were assessed by multinomial logistic regressions, with nHF as the reference group. The main analyses (Model 1) were adjusted for age at first attendance at collective care arrangement, first physician seen after discharge, maternal education level and age at first child, parental place of birth, family monthly income per consumption unit, size of town of residence, maternal smoking status, passive smoking, gestational age at birth, sex, mode of delivery, any breastfeeding duration, number of people per room living in the household, recruitment wave, maternity unit size and level, and mother's region of residence. Among infants with familial history of allergy, analyses were also adjusted for the allergic relative (parents or sibling).

Because the pHF-non-HA group was too small to conduct stratified analyses for FA according to family history of allergy, these infants were excluded from FA analyses.

Several sensitivity analyses were conducted to address the potential bias issues and are detailed in supplementary method 2.

All analyses were carried out with SAS software version 9.4 (SAS Institute, Cary, NC, USA).

Results

The families selected in our analyses were compared with their non-selected ELFE counterparts for the complete case analysis as presented in Supplementary Table 1. Briefly, the non-selected women were younger and had a lower education level and lower family income than the women included in these analyses.

Table 1 presents the sample characteristics according to 2-month milk feeding, and Table 2 the weighted prevalence of allergy-related symptoms.

Infant milk feeding and incidence of allergy-related symptoms at 1 and 2 years

Supplementary Table 2presents the bivariate analyses of 2-month milk feeding and eczema, FA or respiratory symptoms at 1 and 2 years.

Eczema

Compared to nHF, infants without family history of allergy who received only breast milk at 2 months were at lower risk of eczema at 1 year. Compared to nHF, the use of pHF-HA was related to higher risk of eczema at 1 year among infants with familial history of allergy (Figure 2). These associations disappeared after exclusion of infants with allergy-related symptoms reported at 2 months (model 2). After exclusion of infants using several infant formulas up to 2 years (model 3), the association between pHF-HA and eczema at 1 year among infants with familial history of allergy was less pronounced but remained significant.

Compared to nHF, the use of pHF-HA was related to higher risk of eczema at 2 years among infants with familial history of allergy only after exclusion of infants using several formulas up to 2 years.

Food allergy

Compared to nHF, the use of pHF-HA was related to higher risk of FA reported at 2 years, regardless of family allergy history. In our sensitivity analysis to address the potential indication bias, results were reinforced after exclusion of infants with allergy-related symptoms reported at 2 months, among infants with no family allergy history, but no more significant among infants with family allergy history. After exclusion of infants using several infant formulas up to 2 years, results were reinforced among infants with family allergy history, but no more significant among infants with no family allergy history (Figure 2).

When physician-reported diagnosis of FA was considered, the association between the use of pHF-HA (compared to nHF) and FA was not significant but a similar trend was observed (OR 

Wheezing

Compared to nHF, the use of pHF-HA was related to higher risk of wheezing at 1 year among infants with family allergy history only. These findings were reinforced after exclusion of infants with allergy-related symptoms reported at 2 months or using several infant formulas up to 2 years (Figure 3). Compared to nHF, the use of pHF-HA was related to higher risk of wheezing at 2 years among infant with a family history of allergy only after exclusion of allergy-related symptoms reported at 2 months.

Asthma attack in the second year of life

In our main analysis, as well as in the sensitivity analysis conducted among infants consuming the same infant formula up to 2 months, infant feeding reported at 2 months was not related to asthma attack reported at 2 years. However, in the sensitivity analysis excluding infants with allergy-related symptoms reported at 2 months, compared to nHF, the use of pHF-HA was related to higher risk of asthma attack reported at 2 years among infants with family history of allergy (Figure 3).

Sensitivity analyses

Further adjustment on age at complementary feeding introduction (Figures 2 and3, model 4) did not modify the association between the used of pHF-HA and the health outcomes considered in our analyses.

In analyses restricted on whey-based pHF, regardless of HA label, findings were consistent with those from the main analyses (Supplementary table 4), suggesting that the type of hydrolysed proteins used in infant formulas was not the main determinant of the association.

In analyses considering infant feeding assessed at 4 months instead of 2 months, results were consistent with main analyses, except marginal changes (Supplementary table 4), suggesting that the timing of use of infant formula in these first months of life was not the main determinant of the association .

Finally, in analysis using multiple imputations to deal with missing data on potential confounders, results were consistent with those from the complete-case analysis (Supplementary table 4).

Discussion

In this nationwide French birth cohort, comparisons of different levels of protein hydrolysis showed that pHF-HA was not associated with a lower risk in any of the studied allergyrelated symptoms and was even associated with a higher risk of eczema and wheezing at 1 year in infants with family allergy history, and with a higher risk of FA at 2 years whatever the family history of allergy.

Even if the protective association of breastfeeding against atopic diseases development is not consistent through studies, a recent meta-analysis highlighted a protective effect of any type of breastfeeding on asthma in older children and of exclusive breastfeeding from 3 to 4 months on eczema up to 2 years [START_REF] Lodge | Breastfeeding and asthma and allergies: a systematic review and meta-analysis[END_REF] . This benefit may come from the immunomodulatory role of breastmilk [START_REF] Hoppu | Breast milk--immunomodulatory signals against allergic diseases[END_REF] . Our results on allergy-related symptoms are in line with these findings, with a lower risk of eczema at 1 year in infants who received only breast milk at 2 months.

Regarding the protective effect on allergic diseases of protein hydrolysis in infant formula, the German Infant Nutritional Intervention (GINI), conducted among at-risk children [START_REF] Von Berg | Certain hydrolyzed formulas reduce the incidence of atopic dermatitis but not that of asthma: three-year results of the German Infant Nutritional Intervention Study[END_REF] , showed a lower risk of atopic dermatitis during the first 3 years of life among the children who received a whey-based pHF in their first 4 months, compared to those receiving nHF, but did not highlight any protective effect on other allergic manifestation (allergic urticarial, FA with manifestation in the gastrointestinal tract or asthma) [START_REF] Von Berg | Certain hydrolyzed formulas reduce the incidence of atopic dermatitis but not that of asthma: three-year results of the German Infant Nutritional Intervention Study[END_REF] . Contrary with this trial, we did not highlight a lower risk of eczema related to the used of pHF. As our study was conducted in real conditions of use, we had to consider all types of pHF-HA together whereas the GINI trial was based only on whey-based pHF. The specific hydrolysis process and the types of hydrolysed proteins (whey or casein) may modulate immune system tolerance [START_REF] Cabana | The Role of Hydrolyzed Formula in Allergy Prevention[END_REF][START_REF] Dupont | Heat Treatment of Milk During Powder Manufacture Increases Casein Resistance to Simulated Infant Digestion[END_REF] . However, most pHF-HA used in the ELFE study were whey-based and the information regarding the types of hydrolysed proteins could not be obtained for the others. In sensitivity analyses conducted only on whey-based pHF, results remained similar.

The absence of a protective association between the use of pHF-HA and allergy-related symptoms is in line with the recent Cochrane review [START_REF] Osborn | Infant formulas containing hydrolysed protein for prevention of allergic disease[END_REF] , but this is the first study showing a higher risk of wheezing and FA associated with the use of pHF-HA and these findings need to be confirmed in further studies. In particular, respiratory symptoms examined in the present study could have infectious origins. However, in France, "infant asthma" is defined as "any dyspneic episode with wheeze which has occurred at least 3 times since birth, regardless of age at onset, outbreak cause or history of atopy" [START_REF] Spdp | Asthme de l'enfant de moins de 36 mois : diagnostic, prise en charge et traitement en dehors des épisodes aigus[END_REF] . Frequent wheezing in early childhood may then reflect higher susceptibility to respiratory allergies and asthma later in life [START_REF] Bui | Childhood Respiratory Risk Factor Profiles and Middle-Age Lung Function: A Prospective Cohort Study from the First to Sixth Decade[END_REF][START_REF] Belgrave | Lung function trajectories from preschool age to adulthood and their associations with early life factors: a retrospective analysis of three population-based birth cohort studies[END_REF] .

The ELFE study provides prospective data from a broad, representative sample of births in 2011 in mainland France. The large sample size ensures statistical power for all the different outcomes and allows accounting for the main risk factors of allergy-related diseases. We have to acknowledge the risk of selection bias inherent to observational studies and complete case analyses. To address the issue of reverse causation and indication bias, we performed several sensitivity analyses and findings were not strongly modified. In particular, we found higher risk related to the use of pHF-HA among both at-risk and non-at-risk infants. Parental reports of eczema, FA, and respiratory symptoms do not achieve the same precision level as clinical examination, even if widely used [START_REF] Kilpelainen | Validation of a new questionnaire on asthma, allergic rhinitis, and conjunctivitis in young adults[END_REF][START_REF] Westman | Early childhood IgE reactivity to pathogenesis-related class 10 proteins predicts allergic rhinitis in adolescence[END_REF] , and may lead to overestimation of allergy-related symptoms. However, our questions on respiratory symptoms were adapted for younger children from the questionnaire of the International Study of Asthma and Allergy in Childhood (ISAAC) [START_REF] Fernandez | Validation of the Spanish version of the Phase III ISAAC questionnaire on asthma[END_REF] . Noteworthy, we conducted sensitivity analyses on physician-reported diagnoses of FA and results were consistent.

Finally, as parental-reported cases of CMPA were only collected at the 2-month interview, this time point was the only one allowing the exclusion of prior FA cases, necessary to account for the temporality criterion. To address the issue of duration of use of a specific infant formula, not available in our study, we conducted two sensitivity analyses, one excluding infant changing infant formula in the first 2 months of life and one considering 4month milk feeding instead of 2-month milk feeding. In both analyses, findings remained consistent.

Conclusion

A working group consensus concluded the paucity of data unable pHF to be recommended as second choice for infant feeding when breast feeding is not possible [START_REF] Vandenplas | Should Partial Hydrolysates Be Used as Starter Infant Formula? A Working Group Consensus[END_REF] . In this nationwide cohort, the use of pHF-HA at 2 months was not associated with a lower risk of any of the studied allergy-related symptoms up to 2 years and was even associated with a higher risk of wheezing, FA and, to a lesser extent, eczema. These findings must be confirmed in other studies worldwide but raise questions about the harmlessness of the large-scale pHF use and contribute to the debate around the accuracy of recommending pHF as a way of preventing allergy development in non-breastfed at-risk infant [START_REF] Allen | The role of hydrolysates for atopy prevention-con[END_REF][START_REF] Berg | The role of hydrolysates for allergy prevention--pro[END_REF] . nHF: non-hydrolysed formula; pHF-non-HA: partially hydrolysed formula without hypoallergenic label; pHF-HA: partially hydrolysed formula with hypoallergenic label. Infants receiving both breast and formula milk were classified according to the infant formula consumed. Legend: nHF: non-hydrolysed formula; pHF-non-HA: partially hydrolysed formula without hypoallergenic label; pHF-HA: partially hydrolysed formula with hypoallergenic label. Infants receiving both breast and formula milk were classified according to the infant formula consumed.

Values are adjusted odds-ratio (95%CI) from multinomial logistic regressions, with nHF as the reference group, adjusted for parental allergy history, sibling allergy history, age at first attendance at collective care arrangement, first physician seen after discharge, maternal education level and age at first child, parental place of birth, family monthly income per consumption unit, size of town of residence, maternal smoking status, passive smoking, gestational age at birth, sex, mode of delivery, any breastfeeding duration, number of people per room living in the household, recruitment wave, maternity unit size and level, and mother's region of residence. Among infants with familial history of allergy, analyses were also adjusted for the origin (parents or siblings) of this familial history of allergy. Infant receiving pHF-non-HA were excluded from analyses on food allergy and from Model 3, due to the limited sample size. Legend: nHF: non-hydrolysed formula; pHF-non-HA: partially hydrolysed formula without hypoallergenic label; pHF-HA: partially hydrolysed formula with hypoallergenic label. Infants receiving both breast and formula milk were classified according to the infant formula consumed. Values are adjusted odds-ratio (95%CI) from multinomial logistic regressions, with nHF as the reference group, adjusted for parental allergy history, sibling allergy history, age at first attendance at collective care arrangement, first physician seen after discharge, maternal education level and age at first child, parental place of birth, family monthly income per consumption unit, size of town of residence, maternal smoking status, passive smoking, gestational age at birth, sex, mode of delivery, any breastfeeding duration, number of people per room living in the household, recruitment wave, maternity unit size and level, and mother's region of residence. Among infants with familial history of allergy, analyses were also adjusted for the origin (parents or siblings) of this familial history of allergy. Infant receiving pHF-non-HA were excluded from analyses on food allergy and from Model 3, due to the limited sample size.

To account for other aspects of infant feeding, a third sensitivity analysis (Model 4) was conducted in the sample as the main analysis but further adjusted for age at complementary food introduction.

Results from these 3 additional models are displayed on figure 2 andfigure 3.

At the 2-year interview, a physician questionnaire was available. Physician could report whether FA was diagnosed and, when relevant, whether IgE or skin test was used for this diagnosis. As the physician-questionnaire was not completed for all children, it was not considered in the main analyses but only in sensitivity analyses. Physician-report of FA was considered as a 3-category variable (no allergy, without use of IgE or skin test to confirm FA, with use of IgE or skin test to confirm FA). The sample size did not allow stratifying the analysis on family allergy history but we adjusted for both parental and sibling history of allergy.

As the only pHF with documented efficacy regarding the prevention of allergy-related symptoms was whey-based 41 and consumed in the first 4 months of life, two additional sensitivity analyses were conducted The first one was restricted to whey-based pHF, regardless of HA label, at 2 months. The second one assessed the associations between infant feeding at 4 months and allergyrelated symptoms, but data collection did not allow excluding cases diagnosed between 2 and 4 months but only those reported at 2 months.

To deal with missing measurements in sociodemographic variables, we conducted multiple imputations using the SAS software. We assumed that data were missing at random and generated five independent datasets with the fully conditional specification method (MI procedure, FCS statement, NIMPUTE option), and then calculated pooled effect estimates (SAS MIANALYSE procedure). Further details are available in supplementary table Values are adjusted odds-ratio (95%CI) from multinomial logistic regressions, with nHF as the reference group, adjusted for parental allergy history, sibling allergy history, age at first attendance at collective care arrangement, first physician seen after discharge, maternal education level and age at first child, parental place of birth, family monthly income per consumption unit, size of town of residence, maternal smoking status, passive smoking, gestational age at birth, sex, mode of delivery, any breastfeeding duration, number of people per room living in the household, recruitment wave, maternity unit size and level, and mother's region of residence. Among infants with familial history of allergy, analyses were also adjusted for the origin (parents or siblings) of this familial history of allergy. Infant receiving pHF-non-HA were excluded from analyses on food allergy and from Model 3, due to the limited sample size.
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Figure legend Figure 1 :

 1 Figure legendFigure 1: Sample selection

Figure 2 :

 2 Figure 2: Adjusted associations between 2-month milk feeding and the incidence of eczema

Figure 3 :

 3 Figure 3: Adjusted associations between 2-month milk feeding and the incidence of wheezing at 1

[

  95% CI]=1.45 [0.43 -4.84], p=0.55 for physician-reported FA without use of IgE or skin test to confirm FA; OR [95% CI]=2.78 [0.92 -8.38], p=0.069 for physician-reported FA with use of IgE or skin test to confirm FA).

Table 1 :

 1 Sample characteristics according to 2-month milk feeding, in the complete case sample (N = 11,720)

	nHF	pHF-non HA	pHF-HA	Breast milk only

Table 2 :

 2 Prevalence of allergy-related symptoms up to 2 years

	2 months	1 year	2 years

table 4 :

 4 3.Sensitivity analyses (whey-based pHF, infant feeding at 4 months, multiple imputations) on eczema and food allergy.

	Physician-reported respiratory allergy at 2 years	Binary	Logistic regression	53%
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APPENDICES

Supplementary method 1: Data collection process regarding adjustment variables Familial allergy history was collected at the 2-month interview. Parents and siblings were considered to have a history of allergy when they were reported to ever have eczema, asthma, or hay fever. Family history of FA was unfortunately not collected. Parental history of allergy was treated as a four-category variable: 1/ no parental history of allergy, 2/ history of maternal allergy only, 3/ history of paternal allergy only and 4/ both parents with history of allergy. Sibling history of allergy was considered as a three-category variable: 1/ no sibling, 2/ sibling with no history of allergy, 3/ at least one sibling with a history of allergy. Total breastfeeding duration was computed prior to the present analyses, from all interviews and questionnaires from birth to 2 years [START_REF] De Lauzon-Guillain | Use of infant formula in the ELFE study: The association with social and health-related factors[END_REF] .

Maternal smoking status during pregnancy (never smoked, only before pregnancy, only in early pregnancy, throughout pregnancy) and maternal exposure to second-hand smoke (none, outside home, at home, both outside and at home) were collected at delivery. Mode of delivery, child's sex, twin birth, and gestational age were collected from the medical record. Total breastfeeding duration, i.e. period during which the infant received breastmilk regardless of exclusivity, was computed from all questionnaires from birth to 2 years of age. Age at first attendance to a collective childcare arrangement (3 children or more on site) was collected in the 1-y interview and considered as a four-category variable (≤4 months, >4 to 8 months, >8 to 12 months, never attended at 12 months).

Supplementary method 2: Details regarding sensitivity analyses

To address the indication bias issue, a first sensitivity analysis (Model 2) was conducted after exclusion of infants with symptoms related to allergic diseases (wheezing, eczema or treatment for gastroesophageal reflux disease (GERD)) reported at the 2-month follow-up. A second sensitivity analysis (Model 3) was conducted only among infants without any change in infant formula from infant formula introduction to the 2-month follow-up. 
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