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[bookmark: _GoBack]Supplementary Figure 1: Effect of infant feeding on the cumulative incidence of eczema, skin symptoms or AD: differential effects of pHF-W vs. BF and BF vs. CMF.
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Supplementary Figure 2: Meta-analysis on the cumulative incidence of AD, eczema and skin symptoms at 12 months from 
the Wen and Iikura studies.  For Fukushima et al. odd ratio with 95% confidence of prevalence is reported. The forest plot 
shows the back transformed odds ratios for the individual studies and the estimated effect of the meta-analysis.
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Supplementary methods
Assessment of heterogeneity and meta-analysis
The metafor R package was used to perform the meta-analysis forest plot (Wolfgang Viechtbauer et al. ) and funnel plot (data not shown) Fixed effects meta-analysis was performed without inclusion of any moderator in the model. For the three studies included, the log odds ratios were calculated along with their corresponding sampling variances and used in the model. Inverse-variance weights was used for the weighting estimation of the studies in the fixed-effects model. For Fukushima study, only the OR with 95% CI were reported. First, the estimates were inverted to get a comparison in the same direction as in the other studies, i.e. pHW-F vs CMF. The variances were then extracted from the lower and upper 95% confidence limits individually and averaged. 



Supplementary results
Effect of breast milk vs. formulae fed
In this studies, breastfeeding significantly reduces the odds of allergic manifestations (Wen et al. study: OR = 0.68 [0.50, 0.92], p = 0.012, Ngamphaiboon et al. study: OR = 0.59 [0.50, 0.70], p < 0.001) and the odds of AD (Wen et al. study: OR = 0.69 [0.50, 0.94], p = 0.017) in a general infant population compared to CMF (Supplementary Figure 1). 
When comparing pHF-W to BF group, a discordance in the results is observed. In the Wen study, no significant differences between pHF-W and BF groups were found for both AD (OR = 1.01 [0.80, 1.28], p=0.954) and allergic manifestations (OR = 1.01 [0.80, 1.28], p=0.909) (Supplementary Figure 1).  In both the Akimoto/Iikura and Ngamphaiboon the studies, a protective effect of pHF-W feeding compared to breast milk was observed with an OR of 0.15 [0.03, 0.061], p=0.003) at 12 months and an OR of 0.29 [0.21, 0.41] (p<0.001) at 5 years, respectively (Supplementary Figure 1). 


Supplementary information on the studies
Design of the individual studies
The study by Hartman et al. published in 1994 as an abstract at The American Academy of Allergy, Asthma & Immunology congress (14). This study was a prospective randomized, double-blinded placebo controlled clinical trial. This study was intended as a safety study and the primary outcome was growth. The study regroups a total of 510 participants, including 77 breastfed (BF) infants, 144 infants receiving CMF, 138 receiving pHF-W and 151 receiving an intact soy protein formula. Introduction of solid food was not allowed until 4-6 months of age in all groups. Outcomes included growth parameters (weight), allergic manifestations (including AD among others), infections and gastrointestinal intolerance. Unfortunately, while performed in an allergy department, the criteria used to diagnose allergic manifestations is not described in the abstract; however, the use of the Haider score to assess AD is mentioned.
The study performed in Thailand by Ngamphaiboon et al., published in 2006 as a poster at the 62nd Annual Meeting Royal College of Thai Pediatricians (154), comprised 3502 infants and was mostly a retrospective assessment of health outcomes from clinical visits and medical reports. This study aimed at correlating the atopic risk in the family with the incidence of atopic diseases in children below 5 years of age. Infant exposure to breast milk and formula type was recorded. Infants and children (0-5 years old) were separated in groups according to their dietary intake recorded between 0 and 4 to 6 months of age. The parent’s preference, medical recommendation and medical record access led to the following group repartition: exclusively breastfed n= 970 [27.7%], CMF supplemented n=2106 [60.1%] and pHF-W supplemented n=426 [12.2%]. Since this study was retrospective by design and a non-randomized study, the large inclusion and the long follow-up (5 years) appear as a major advantage. Feasibility for this large sample size and extended observation period was facilitated by the study design of epidemiologic and observational studies. Since the main outcome was to correlate the atopic risk score with the incidence of atopic diseases in the family, allergic history and allergic manifestations including atopic dermatitis were recorded.
The study done by Exl et al.  has been published in the European Journal of Nutrition in 2000. It is presented in two separate articles, the part I is entirely dedicated to the design of the study (12) while part II describes the clinical results (7). This prospective and controlled study took place in two cities located in Switzerland, 50 km away one from the other: Zug and Frauenfeld. Intervention was not individually randomized and intervention were assigned per city: in Zug, a total of n= 564 infants were supplemented with pHF-W along with nutritional counselling to the mothers (delaying the introduction of highly allergenic food). Weaning foods were not permitted during the first 4 months, and then a panel of low allergenicity weaning foods was suggested with the recommendation to start after 6 months of age. After 12 months, free choice was proposed. In Frauenfeld, a total of n=566 infants were fed CMF and no nutritional counselling was provided. A two-year follow-up was carried out. Over the full study, 201 and 162 infants were exclusively breastfed, 222 and 311 infants were partially breastfed, and 43 and 62 infants were exclusively formula fed, in Zug and Frauenfeld respectively. Results are available on the incidence of eczema for 541 infants in Zug and 556 infants in Frauenfeld. General health status was recorded including growth, compliance and skin manifestations. Skin symptoms were subdivided into urticaria, AD, diaper rash, seborrheic dermatitis and other eczema.

The prospective multicenter clinical trial performed by Wen et al. was published in 2015 in the Chinese Journal of Perinatal Medicine (17). The study may not have been randomized, nutritional intervention was based on mother’s choice, and it was single blinded. A BF group was used as reference and a CMF group as control.  During pregnancy, mothers were educated on the importance of a nutritionally balanced maternal diet, on breastfeeding benefit and on the possibility of using a pHF-W, when breastfeeding was not feasible, to decrease the risk of developing AD. A total of 1773 healthy term infants were included. At 4 months, infants were classified into 3 groups depending on their feeding regimens within the first 4 months of life. The first group (pHF-W) includes the infants who received pHF-W alone or in combination with breastmilk, the second group (CMF) includes the infants who received CMF alone or in combination with breastmilk, and a third group (BF) was the exclusively breastfed group. Mother’s infant feeding choice repartition was: 49.3% exclusive breastfeeding (n= 874), 36.8% pHF-W (n=653) and 13.8% CMF (n=246). Infants were followed up to 12 months of age. Infant growth and incidence of AD were assessed during this period. Finally, even if single blinded and not randomized, large recruitment groups are studied, with a similar nutritional counseling during pregnancy across groups, and a good clinical outcome recording of AD (using the SCORAD) and other allergic manifestations. 

The clinical trial from Fukushima  et al. has been published in the Journal of  Nutrional Science and Vitaminology in 1997 (13).  The authors studied the effect of pHF-W on infant allergy. Contrary to the others studies, this trial is made of both maternal and infant nutritional intervention.  A total of 350 mothers and their infants were randomly assigned to 3 groups. Mothers consumed either regular cow’s milk or partially hydrolyzed whey supplement for maternal nutrition as a cow’s milk replacer during late pregnancy and until 6th month after birth. Infants from mothers consuming the partially hydrolyzed milk beverage were then assigned at birth either to pHF-W (MD group n= 102) or CMF (AF group n= 54) to complement or replace breast milk. Infants from mothers consuming regular cow’s milk were assigned to the same pHF-W to complement or replace breast milk (CD group) from to birth to 6 months of age.  In this study, the MD and AF groups only differ from the type of formula feeding changed in the infants and can be thus compared. The authors recorded the family history of allergy, dietary habits (such as consumption of intact milk protein from yogurt and cheese in the mothers and the number of egg consumed per week by the mother), and smoking habits of the parents and presence of pets.  The total IgE levels in cord blood were measured. The authors also recorded the amount of formula and number of feedings as well as the weaning age (such as age when egg was introduced).  They assessed eczema and asthmatic symptoms at 6, 12, 18 and 24 months as well as they measured total and cow’s milk proteins specific IgE at 4 months of age. 

In the original article published by Akimoto  et al. in Japanese language in Arerugi in 1997 (10) and reported in English by Iikura  et al. in a Nestle Nutrition Workshop edition in 1995 (11), the authors report a controlled, non-randomized, clinical trial in which 136 pregnant women were recruited.  After birth, and according to the mother’s choice, 29 infants were exclusively breastfed, 35 were assigned to pHF-W feeding while 62 were assigned CMF, to complement breastfeeding. The authors recorded age of pregnant women, the allergic status of the family, smoking habits, and presence of pets. The infant growth, age of introduction of egg, total seric IgE levels and skin symptoms were recorded. While allergic skin and respiratory symptoms were assessed at 4 months and 1 year in Iikura et al. (11), in Akimoto et al. (10), the prevalence of allergic skin symptoms are shown at 4 month, 1 year, 18 months and 3 years of age. 

In the study published by Moran  et al. in The Journal of Pediatrics in 1992 (18), 323 infants were enrolled in seven pediatric practices located throughout the United States. Subjects were healthy term infants enrolled after birth. Infants were randomly assigned to 2 groups. One received a formula containing a whey-predominant (60/40 whey to casein) partially hydrolyzed formula (pHF-W/C) (n=72). A second group received a whey-predominant /casein (60/40) CMF (n=65). A third group was composed of infants from mothers who expressed the will to breastfeed (n=68). Outcomes recorded in this paper focused on growth and gastrointestinal symptoms. Only cow’s milk protein specific IgG, and not IgE, was recorded for sensitization and AD data were not shown.

In the manuscript from Schmitz  et al. published in The Journal of Pediatrics in 1992 (16), the authors described the influence of an early and short exposure to pHF-W on the allergic parameters later in life. A total of 256 breastfed infants were assigned randomly to receive either pHF-W or CMF if required in complement to breastmilk only in the first 5 days of life. Infants were followed up until their first birthday for any clinical symptoms (including allergic manifestations and more specifically AD) and serum cow’s milk proteins specific IgG and IgE levels.   

image1.emf

image2.emf

image3.emf
StudyWen et al. (2015) - AD at 12 monthsIikura et al. (1995) - Skin symptoms at 12 monthsFukushima et al. (1997) - Eczema at 12 monthsSummarypHF-W178/6534/33CMF86/24620/59OR (95% CI)0.70 (0.51, 0.95)0.27 (0.08, 0.87)0.31 (0.13, 0.74)0.60 (0.45, 0.80)0.100.250.501.02.0Odds ratio


