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ABSTRACT

Background: To date, a systematic review of the evidence regarding the association between
Vitamin D and allergic diseases development has not yet been undertaken. Objective: To
review the efficacy and safety of Vitamin D supplementation when compared to no
supplementation in pregnant women, breastfeeding women, infants and children for the
prevention of allergies. Methods: Three databases were searched through 30 January 2016
including randomized (RCT) and non-randomized studies (NRS). Two reviewers
independently extracted data and assessed the certainty in the body of evidence using the
Grading of Recommendations Assessment, Development and Evaluation (GRADE) approach.
Results: Among the 1932 articles identified, one RCT and four NRS were eligible. Very low
certainty in the body of evidence across examined studies suggests that Vitamin D
supplementation for pregnant women, breastfeeding women and infants may not decrease
the risk of developing allergic diseases such as atopic dermatitis (in pregnant women), allergic
rhinitis (in pregnant women, and infants), asthma and/or wheezing (in pregnant women,
breastfeeding women, and infants), or food allergies (in pregnant women). We found no
studies of primary prevention of allergic diseases in children. Conclusion: Limited
information is available addressing primary prevention of allergic diseases after Vitamin D

supplementation and its potential impact remains uncertain.
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INTRODUCTION

Studies have established that the prevalence of asthma and allergic diseases in westernized
countries has increased since the 1970s (1, 2). The hygiene hypothesis and the gut
microbiome have gained prominence as explanatory factors for this increase. Other theories
have associated Vitamin D with the development of asthma, wheezing, allergic rhinitis, food
allergy and atopic dermatitis (3). The postulated mechanisms include decreased levels of
Vitamin D at population level which increase susceptibility; genetic links between Vitamin D

and the early development of lungs and asthma; and the function of immune cells and the gut
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microbiome related to Vitamin D (4). Support for these theories comes from a study
suggesting that the active form of Vitamin D, calcitriol, modulates immune function in cell
culture and animal models (5). Thus, primary prevention of asthma as well as reduction of
asthma morbidity, and modulation of the severity of asthma attacks, could be influenced by
Vitamin D immunomodulation on the innate and adaptive immune systems (6). Nevertheless,

the understanding of the complex role of Vitamin D in immune function remains limited.

Although multiple studies have reported an association between low serum Vitamin D levels
and the development of allergic diseases, this association may not be causal, and Vitamin D
supplementation may have no role in the primary prevention of allergic diseases (7-10).
Furthermore, two recent randomized trials reported that increased Vitamin D
supplementation in pregnant women did not confer protection against allergic diseases in

their children (11, 12).

This systematic review informed the recommendations of the World Allergy Organization-
McMaster guidelines for the prevention of allergies or Guideline for Allergy Disease
Prevention (GLAD-P) (13). We analyzed comparative studies that examined the effects of
Vitamin D supplementation versus non Vitamin D supplementation on population and patient

important outcomes in pregnant women, breastfeeding women, infants, and children.

METHODS
Inclusion and Exclusion Criteria
Types of studies

We included randomised control trials and non-randomized studies (NRS), specifically cohort

and case-control studies.

Types of participants

Studies must have included one or more of the following groups of participants:
e Healthy pregnant women

e Healthy breastfeeding mothers
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e Healthy infants
e Healthy children

We included studies that assessed the use and effects of Vitamin D in any age group, from

newborn infants to pre-school, and school age children (up to 9 years of age).

Type of interventions

We included only studies that reported Vitamin D supplementation in isolation, irrespective

of formulation (e.g. capsules, drops, suspension, etc.) or dose. We did not include studies that
reported Vitamin D supplementation combined with other vitamins or nutrients, studies that
compared different doses of Vitamin D supplementation and studies that reported Vitamin D

intake using food-frequency questionnaires.

Type of outcomes

The outcomes were determined following a detailed guideline development process by the
WAQO guideline panel members (14). The following outcomes were deemed critical to the

decision of whether or not to use Vitamin D for primary prevention of allergies:

e Asthma or wheezing
e Allergic rhinitis
e Eczema (including atopic dermatitis, atopic eczema, or any sort of eczema)

e Food allergy

Other outcomes were included for the panel, which were not related directly to prevention of
allergies but could be critical for balancing the benefits against potential downsides vitamin D

supplementation:

e Nutritional status (including weight at birth or weight gained during follow-up)
e Rickets
e Any adverse events

e Severe adverse events
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Search methods

MEDLINE, EMBASE, and The Cochrane Central Register of Controlled Trials were searched
from inception to January 30 2016. Restrictions on language of publication were not imposed.
Search strategies for all databases are reported in the Table S1 at the Supporting Information.
We checked reference lists of reviewed articles and contacted clinical experts in the speciality
for additional references. We also searched The U.S. National Institutes of Health Ongoing

Trials Register (www.clinicaltrials.gov) for ongoing studies.
Study Selection and Data Extraction

Six independent evaluators (JY, YZ, CC, GM, AA, SG) screened the titles and abstracts obtained
through the electronic searches, to identify studies to include in the review. If a study was
deemed potentially relevant we obtained the full-text and two authors (JY, CC) assessed it to
make a final eligibility decision. In the case of any disagreement, it would have been discussed
with a third reviewer (JLB). If additional information or clarification was needed about a

study, we contacted the authors of the relevant article.

Two independent evaluators (JY, CC) read all reports of eligible studies in detail and
summarised the pertinent details in a standard data extraction sheet (type of study;
methodology; characteristics of participants, results and outcome measurements; as well as
an evaluation of the risk of bias or study limitations). We discussed any disagreements, and

aimed to reach agreement by consensus with a third reviewer if necessary (JLB).

Certainty in the body of evidence (confidence in the estimates of effects or quality of

evidence)
Assessment of risk of bias in included studies

Two review authors (JY, CC) independently assessed risk of bias for each randomised control
trial and non-randomized studies using the criteria outlined in the Cochrane Handbook for
Systematic Reviews of Intervention (15), and version 1.0 of the Cochrane Risk of Bias
Assessment Tool for Non-Randomized Studies of Interventions (ACROBAT-NRSI), now called
ROBINS-I (16), respectively.
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Data analysis
Measure of treatment effect

We calculated relative risk (RR) and 95% confidence intervals (95%CI) for dichotomous
outcomes and mean difference with associated 95% CI for continuous outcomes. For NRS, we
reported the measure of the relative effect reported by authors in their studies, odds ratio

(OR) or relative risk (RR).
Dealing with missing data

We contacted authors where details about study design or descriptive statistics for outcomes

were not presented in original papers. We did not impute data.
Assessment of statistical heterogeneity and inconsistency

We assessed inconsistency between studies by visual inspection of forest plots, confidence
intervals (CI) and its minimal or no overlap, the Q statistic (with a P value <0.05 as a
suggestion of important statistical heterogeneity), and the 12 value. When inconsistency was
found we planned to explain it by pre-specified differences in study populations, dosages,

presentation, or type of Vitamin D used.
Assessment of reporting biases

We planned to create a funnel plot to assess publication bias by visual inspection if ten or

more studies were available.
Data Synthesis

We assessed the treatment effect through mean difference for continuous outcomes, and RR
for dichotomous outcomes for individual studies, and used a random-effects model to pool
study data. We presented all measures with 95% CI. We carried out all statistical analyses

using Review Manager 5.3 (17).
Subgroup analysis

We considered four main groups for subgroup analysis, one for each clinical question based
on the population where the vitamin was administered: pregnant women, breastfeeding

women, infants, and children.
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Sensitivity analysis

We planned analyses to determine the effect of including or excluding the studies with high

risk of bias on treatment effect estimates. This analysis was planned a priori.
GRADE assessment of the overall certainty in the body of evidence by outcome

We then used the the Grading of Recommendation, Assessment, Development and Evaluation
(GRADE) methodology to rate the certainty in the body of evidence for each outcome as high,
moderate, low, or very low (18). The assessment included judgments about risk of bias (19),
imprecision (20), inconsistency (19), indirectness (20), and publication bias (21). We also
rated the certainty in the body of evidence using a GRADE approach to observational studies
(22). We crated Evidence Profile and Summary of Findings Tables for each population using
GRADE’s electronic tool GRADEpro GDT (www.gradepro.org). To assess the usefulness of
including NRS, we applied the GRADE NRS framework for when to consider NRS (23). A senior
methodologist checked all GRADE tables and ratings of the certainty in the body of evidence
(HJS).

RESULTS

The search of the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, and
EMBASE yielded 1806 unique records after duplicates removed. Title and abstract screening
by six review authors led to the exclusion of 1635 references. Figure 1 shows the PRISMA flow
diagram (24). We reviewed the full text of 171 publications in detail. Overall, 25 RCTs
reported in 26 publications, and four NRS reports (2 case-control studies and 2 cohort
studies) met our inclusion criteria (25). One RCT reported information related to primary
prevention of allergic diseases. The other 24 RCTs reported information related to other
outcomes of interest such as nutritional status, development of rickets, and adverse events.
The four NRS reported information about primary prevention of allergic diseases such as
asthma/wheezing, allergic rhinitis, and food allergy. The numbers of studies according to the
population exposed to Vitamin D are as follow: seven RCTs in pregnant women (reported in
eight publications) (25-32), one RCT in breastfeeding women (33), five RCTs to infants (34-
38), and twelve RCTs to children (39-50). For the four NRS, two studies reported information

in two populations (pregnant women and infants’ population) (51, 52), one in breastfeeding
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women (53), and one in the infant population (54). All of the studies were included in the
quantitative analysis. Two RCT published in 2016 (11, 12) did not meet the inclusion criteria
defined for the systematic review since both studies compared high doses versus low doses of
vitamin D supplementation in pregnant women. No additional information from the reports

included was required; therefore, authors of the reports were not contacted.

Table S2 in the Supporting Information presents the characteristics of the 29 eligible
studies according to the population of interest that received Vitamin D. The studies excluded,

and the reasons for the exclusions, are reported in Table S3 in the Supporting Information.

Risk of bias in studies included

Overall risk of bias was deemed between moderate to very low either in RCT as NRS (see Fig
S1 and Table S4 in the Supporting Information). For RCTs, the greatest concerns were related
to allocation concealment and in the blinding of outcome assessment. In terms of the NRS, risk
of bias was evaluated in five outcomes that were reported in four studies. All five outcomes
presented moderate risk of bias. Only one study (53) presented a serious limitation due to

selection bias of participants and departures from the intended intervention.

Effect of interventions

Table 1-4 describes the summary of findings for all four questions. The full evidence profiles
with more detailed explanations are available in Table S5 in the Supporting Information.

Forest plots of meta-analyses are depicted in Figure S2 in the Supporting Information
Vitamin D supplementation during pregnancy

Only one RCT (25) addressed the primary prevention of developing allergic diseases in
children if Vitamin D supplementation was administered during pregnancy. No effect of
Vitamin D was found for any allergy outcome: atopic dermatitis (RR, 0.96; 95% CI, 0.57 to
1.61), asthma and/or wheezing (RR, 1.12; 95% CI, 0.50 to 2.54), allergic rhinitis (RR, 0.76;
95% CI, 0.31 to 1.85), and food allergy (RR, 1.92; 95% CI, 0.57 to 6.50). We also found two
NRSs, one cohort (52) and one case-control (51) reported development of asthma/wheezing

and food allergy respectively. In the cohort study, Vitamin D was associated with low risk of
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developing wheezing (OR, 0.65; 95% CI, 0.46 to 0.93). No benefit was observed in the case-
control study that met the inclusion criteria in food allergy (OR, 1.50; 95% CI, 0.78 to 2.88).
The overall certainty in the body of evidence was very low owing to the risk of bias and

imprecision.

Two RCTs reported nutritional status at 1 year of age (29) and development of rickets (26).
Vitamin D supplementation in pregnant women was not associated with a change in the
weight in infants at 1 year old compared to no Vitamin D supplementation (mean difference,
100 g; 95% CI, -273.48 to 473.48). Development of rickets was not found in infants
independently of whether their mothers were exposed to or not exposed to Vitamin D during

the last trimester of pregnancy.

Adverse events were reported in seven reports corresponding to six RCTs (25-29,
31, 32). Vitamin D supplementation in pregnant women was not associated with a
lower birth weight in infants compared to no vitamin D (mean difference, 52.78 g;
95% ClI, -64.34.80 to 169.90). The certainty in the body of evidence of the risk of
adverse events in pregnant mothers ranged between low to very low due to the
development of few events in both arms. Other adverse effects as measured by
infants being born small for gestational age, gestational age, symptomatic
hypocalcaemia, as well as severe adverse effects in a newborn and in the mother
were very infrequent and any estimates are very imprecise. There was no

difference between the groups (see forest plots in Figure S2).

Vitamin D supplementation by mother during breastfeeding

No RCT addressed the primary prevention of developing allergic diseases in
children if the supplementation was administered in breastfeeding mothers. One
case-control study (53) addressed this question and reported the risk of developing

asthma in children. Vitamin D supplementation in breastfeeding mothers did not

This article is protected by copyright. All rights reserved.



appear to influence the development of asthma and/or wheezing in children: (OR,
1.09; 95% Cl, 0.84 to 1.40).

In one RCT (33), 60 children of breastfeeding mothers that used or did not use
vitamin D supplements did not develop rickets after 6 weeks of treatment. The time
of follow-up was 6 weeks and the outcome was evaluated as biochemical evidence
of developing rickets.

No information about adverse events was reported by the studies that we retrieved
from our search strategy in the breastfeeding population that was exposed to
vitamin D. The overall certainty in the body of evidence was very low (see forest

plot in Figure S2).

Vitamin D supplementation in infants

No RCT addressed any allergy outcome for the primary prevention of allergic
diseases with vitamin D supplementation in infants. Three NRSs reported
information for the allergy outcomes: allergic rhinitis (54), asthma/wheezing (52,
54), and food allergy (51).

A cohort study (54) reported the association of vitamin D supplementation with allergic
rhinitis and asthma. Regular vitamin D supplementation during the first year of life may have
increased the risk of developing allergic rhinitis but the confidence interval was extremely
wide (RR, 1.95; 95% CI, 0.69 to 5.54). Authors of this study also combined a group that did not
receive vitamin D with a group that used it irregularly. If those using vitamin D regularly were
compared with those who either did not use it, or used it irregularly the RR between the
groups is 1.31 (95% CI, 1.15 to 1.49); therefore, regular use increased the risk of allergic
rhinitis. In the same study, the point estimate suggested that regular vitamin D
supplementation during the first year of life increased the risk of developing
asthma/wheezing but the extremely wide confidence interval showed the data was essentially
uninformative (RR, 2.93; 95% CI, 0.19 to 45.35). In a comparison of those using vitamin D
regularly with those who either did not use it or used it irregularly, the RR would be 1.33
(95% CI, 1.00 to 1.79). The certainty in the body of evidence for these two outcomes was very
low. The other cohort study (52) suggested no impact of Vitamin D supplementation in

childhood on asthma/wheezing (OR, 1.00; 95% CI, 0.81 to 1.23).
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In the case-control study (51), supplementation of vitamin D in infants reduced the risk of
developing food allergy during the 1st year of life (RR, 0.49; 95% CI, 0.27 to 0.88). However,
the confidence in this estimate is also very low owing to indirectness of the evidence and risk

of bias.

Other outcomes such as development of rickets, nutritional status and adverse events were
reported in 5 RCTs (34-38). Estimates of nutrition status and the risk of rickets or adverse
effects were imprecise owing to small numbers of events and participants in the studies; they

did not differ between the groups receiving or not receiving vitamin D supplements.

Adverse events were infrequent, and the estimates imprecise (RR, 0.85; 95% CI, 0.23 to 3.14).
Only one study (37) reported one serious adverse event (RR, 0.17; 95% CI, 0.01 to 3.70),
sudden infant death syndrome, in the group of infants that was not receiving vitamin D
supplementation. According to the author, this event was not related to the study. The
certainty in the body of evidence was very low due to serious risk of bias and imprecision (see

forest plot in Figure S2).

Vitamin D supplementation in children

No RCT or NRS addressed the efficacy or association of primary prevention of allergic diseases

in children after vitamin D supplementation.

Three RCTs (40, 45, 49) evaluated the efficacy of vitamin D supplementation on nutritional
status finding that this supplementation did not benefit nutritional status, measured as
weight, on children who received this supplementation (mean difference, 0.87 kg; 95% CI, 0.1
to 1.64). The certainty in the body of evidence was low because of the risk of bias and

imprecision.

Few adverse events were reported in eight RCTs (RR, 0.78; 95% CI, 0.26 to 2.32). One study
(41) reported two serious adverse events (cyanosis owing to croup, Rota-positive
gastroenteritis), one in the vitamin D supplementation group and the other one in the non-
supplementation group (RR, 0.74; 95% CI, 0.05 to 11.40). None of these serious adverse
events were related to the study. The confidence in the estimates was moderate to low owing

risk of bias and imprecision (see forest plot in Figure S2).
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Sensitivity analysis

Since the number of studies was small in each particular population for any individual
outcome, a sensitivity analysis that considered only low risk of bias studies was not carried

out.

DISCUSSION

Our findings, from RCT and NRS, show very low certainty in the body of evidence for the
primary prevention of allergic diseases when vitamin D supplementation was administered in
four different populations: pregnant women, breastfeeding women, infants, and children. In
pregnant woman, we found only one RCT that met our inclusion criteria. In this study, vitamin
D did not provide benefit in primary prevention of allergic diseases, independently of whether
vitamin D was administered daily [atopic dermatitis (RR, 0.91; 95% CI, 0.50 to 1.66), asthma
and/or wheezing (RR, 0.70; 95% CI, 0.35 to 1.40), allergic rhinitis (RR, 0.89; 95% CI, 0.34 to
2.36), and food allergy (RR, 2.38; 95% CI, 0.67 to 8.46)] or in single dose [atopic dermatitis
(RR, 1.02; 95% CI, 0.56 to 1.85), asthma and/or wheezing (RR, 1.03; 95% CI, 0.56 to 1.91),
allergic rhinitis (RR, 0.61; 95% CI, 0.19 to 1.94), and food allergy (RR, 1.36; 95% CI, 0.32 to
5.78)].

We did not observe benefit of vitamin D supplementation for primary prevention of allergic
diseases in other subgroups of the population such as breastfeeding women, infants, and
children. Indeed, supplementation of vitamin D was associated with an increase of risk of
developing allergic rhinitis in infant populations, although as in all other evidence this was of

very low quality.

We also found no effect of vitamin D supplementation on other outcomes, including adverse
events. In particular, our review found very few adverse events in all four populations. For
most of these other outcomes, the certainty in the body of evidence was between low and very

low.
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Our systematic review has several strengths. We established a comprehensive and explicit
eligibility criteria, conducted a comprehensive search, assessed eligibility and risk of bias,
extracted data in duplicate, and applied the GRADE criteria to determine the certainty in the
body of evidence. Moreover, we included both RCTs and NRSs to broaden the results and

applicability our findings

Limitations of our systematic review are inherent to the evidence retrieved from our search.
Only one RCT, and four NRSs, addressed information related to primary prevention of allergic
diseases after exposition to vitamin D in four different populations. There are two reasons
that explain these findings. First, we had interest only in the primary prevention of allergic
diseases. Second, our interest was focused on the primary prevention of allergic diseases
when vitamin D was supplemented, not if serum levels of vitamin D were measured. Thus, we
excluded a number of studies that addressed the effect of vitamin D in secondary prevention
of allergic diseases, and also, studies that reported the efficacy of vitamin D on primary
prevention of allergic diseases that were based only on serum levels of this vitamin D. There is
also a limitation in the certainty in the body of evidence of the studies available on this topic,
resulting in very low to moderate confidence in estimates for our outcomes. Serious
considerations about the susceptibility of bias and imprecisions of the pool estimates (Table
1-4) were noted in most of studies. Thus, these studies are unable to adequately address
whether vitamin D supplementation on specific population could be beneficial in primary

prevention of allergic diseases.

Other systematic reviews have explored the association between vitamin D intake and
primary prevention of allergic diseases. In 2012, a systematic review (2) identified seven
observational studies (54-60) which determined a reduction in the risk of wheezing in early
childhood (OR, 0.56; 95% CI, 0.42 to 0.73) when vitamin D was taken during pregnancy.
These studies used food frequency questionnaires or diet history questionnaires to measure
exposure to vitamin D. Another study (61) described the association between maternal
25(0H)-vitamin D concentrations, and atopic eczema and asthma at age 9 months and at age 9
years. Non-statistically significant associations were found between a high concentration of

maternal 25(0H)-vitamin D and atopic eczema in their children at 9 months (OR, 1.62; 95%
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Cl, 0.67 to 3.89) and at 9 years old (OR, 1.89; 95% CI, 0.51 to 6.99). Also, a high concentration
of maternal 25(0OH)-vitamin D was associated with an increase in the risk of developing
asthma in children at 9 years old compared with those who were exposed to low
concentrations of maternal 25(0H)-vitamin D (OR, 5.40; 95% CI, 1.09 to 26.65). The authors
did not report information about vitamin D supplementation and its association with atopic

eczema or asthma.

Two other RCTs, published in 2016 (11, 12), explored the effect of prenatal high doses versus
low doses of vitamin D supplementation in pregnant women for primary prevention of
persistent wheezing or asthma in children. In a RCT conducted by Chawes et al (11), healthy
pregnant women who were receiving the usual dosage of vitamin D3 as part of usual
pregnancy care (400 IU/day) received Vitamin D3 (2400 [U/day; n = 315) or placebo tablets
(n = 308) between pregnancy week 24 and week 1 postpartum. Persistent wheeze and
eczema were evaluated through age 3, and asthma was diagnosed at age 3. Vitamin D3 did not
show an effect on reducing the risk of persistent wheeze (HR, 0.76; 95% CI, 0.52 to 1.12),
asthma (OR, 0.82; 95% CI, 0.50 to 1.36), or eczema (HR, 0.90; 95% CI, 0.65 to 1.26). Litonjua
et al (12) compared higher doses of vitamin D3 supplementation (4400 IU/day; n= 440)
versus placebo plus usual dose vitamin D3 supplementation (400 [U/day; n= 436). The
participants were pregnant women with history of asthma, eczema, or allergic rhinitis, or
pregnant women where the biological father of the child had a history of asthma, eczema, or
allergic rhinitis. The pregnant women were randomized at gestational stages between 10 to
18 weeks. The outcomes evaluated in this RCT were asthma/recurrent wheeze, and eczema
with rash in typical distribution developed during the first three years of age. Vitamin D did
not show an effect on reducing the risk of asthma/recurrent wheezing (HR, 0.8; 95% CI, 0.6 to
1.0) or eczema (HR, 0.9; 95% CI, 0.7 to 1.2) in children by 3 years of age. Thus, in these two
RCTs, high doses of vitamin D offered to healthy pregnant women or those with history of
asthma, eczema, or allergic rhinitis (including pregnant women where the biological father of
the child had a history of asthma, eczema, or allergic rhinitis) did not reduce the risk of

asthma, recurrent wheezing, or eczema in their children through age 3.
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In terms of practice implications, the data in this review together with the two recent RCTs
comparing high with low doses of vitamin D supplementation should not make patients,
doctors, and public health authorities confident that vitamin D can primarily prevent allergic

diseases.

Suggestions for future research

Further research must be done in order to increase the certainty in the body of evidence,
including the precision and directness of the findings. Additional RCTs may help evaluating
the effects of using vitamin D supplementation in breastfeeding mothers and during
pregnancy, as well as in infants who did not receive vitamin D prenatally and/or during
breastfeeding. Different ways of administration and additional doses of vitamin D could be
tested and analyzed in these studies. Finally, new RCTs may address if pregnant women,
breastfeeding mothers, or infants would benefit from vitamin D supplementation for the

primary prevention of allergic diseases.
CONCLUSION

Although different mechanisms have been proposed for how vitamin D can modulate certain
immune functions, limited information is available addressing primary prevention of allergic
diseases. Our data suggests that supplementation of vitamin D in different populations does
not have an effect in primary prevention of allergic diseases. Future trial studies may be
carried out to evaluate the impact of vitamin D in primary prevention of allergic diseases in

order to address the remaining uncertainty.
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Table 1. Summary of Findings table for Vitamin D versus no vitamin D supplementation in PREGNANT women for the primary prevention of
allergy in their children and other important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin D

Eczema 151 &0 RR 0.96 Study population
follow up: 3 years (1RCT) (0.57 t0 1.61)
VERY LOW 123
306 per 1000 12 fewer per 1000
(132 fewer to 187 more)
Moderate
10 per 1000 0 fewer per 1000 5
(4 fewer to 6 more)
Allergic rhinitis 150 88 RR 0.76 Study population
follow up: 3 years (1RCT) (0.31t0 1.85)
VERY LOW 123
143 per 1000 34 fewer per 1000
(99 fewer to 121 more)
Moderate
146 per 1000 35 fewer per 1000 ¢

(101 fewer to 124 more)
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Asthma/wheezing 158 @8 RR1.12 Study population
follow up: 3 years (1RCT) (0.50 to 2.54)
VERY LOW 123
140 per 1000 17 more per 1000
(70 fewer to 216 more)
Moderate
94 per 1000 11 more per 1000 7
(47 fewer to 145 more)
Asthmalwheezing 8 2478 88 OR0.65°¢ Moderate
(1 observational (0.46 t0 0.92)
study) VERY LOW 3
94 per 1000 31 fewer per 1000 7
(48 fewer to 7 fewer)
Food allergy 151 &0 RR 1.92 Study population
follow up: 3 years (1RCT) VERY LOW 123 (0.57 t0 6.50)
61 per 1000 56 more per 1000
(26 fewer to 337 more)
Moderate
33 per 1000 30 more per 1000 10
(14 fewer to 182 more)
Food allergy 27 cases 213 eCD OR1.50°¢ Low
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controls VERY LOW 3 (0.78 t0 2.88) 33 per 1000 16 more per 1000 1
(1 observational (7 fewer to 56 more)
study)
Rickets 126 e 80) Not estimable Study population
(1RCT)
LOW 3
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Nutritional status: birth 821 OPP The mean nutritional status birth MD 52.78 more
weight (gr) (6 RCTs) weight was 0 (64.34 fewer to 169.9 more)
MODERATE 4
Any adverse events 234 e D Not estimable Study population
(children) (2RCTs)
LOW 3 0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Any adverse events (62) 520 880 RR 1.46 Study population
assessed with: (3RCTs) VERY LOW 3.1 (0.31t0 6.78)
Preeclampsia
117 per 1000 54 more per 1000
(80 fewer to 674 more)
Serious adverse events 426 e D RR 0.79 Study population
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(children) (3RCTs) LOW3 (0.33 t0 1.90) 47 per 1000 10 fewer per 1000
(31 fewer to 42 more)

Serious adverse events 321 e D RR 1.55 Study population
(62) (2 RCTs) (0.65 to 3.69)

LOW 3
49 per 1000 27 more per 1000

(17 fewer to 132 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI).
Cl: Confidence interval; RR: Risk ratio; MD: Mean difference; OR: Odds ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially
different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Serious risk of bias. One study was rated as high risk of bias due to lack of concealment of allocation, and lack of blinding of participants and caregivers

2. Indirectness. One study assessed the impact of the intervention in 3-year-old children. However, the estimate of the treatment effect could be different in other populations

3. Very serious imprecision. Wide confidence interval due to a small number of events

4. Very serious imprecision. Wide confidence interval crosses 0

5. Difference in anticipated absolute effect was calculated based on the range of prevalence of eczema in International Study for Asthma and Allergy in Childhood (ISAAC) Phase Three (1%)

6. Difference in anticipated absolute effect was calculated based on the total global prevalence of rhinoconjunctivitis symptoms for the 13- to 14-year old children according with Phase Three
ISAAC (14.6%)

7.  Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC in 9.4%

8. Wheezing was measured using the ISAAC questionnaire

9. Odds ratio adjusted by sociodemographic and environmental factors, health history, and individual activities
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10. Difference in anticipated absolute effect was calculated based on the prevalence of food allergy in the population as a result of food challenge tests to any food according with metanalysis
of Rona et al. 2007

11.  Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to selective outcome reporting

Table 2. Summary of Findings table for Vitamin D versus no vitamin D supplementation in BREASTFEEDING women for the primary prevention of
allergy in their children and other important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin D

Eczema (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Allergic rhinitis (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Asthmal/wheezing 483 cases 483 controls @0 OR 1.09 Moderate
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Table 2. Summary of Findings table for Vitamin D versus no vitamin D supplementation in BREASTFEEDING women for the primary prevention of
allergy in their children and other important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin D

(follow-up: up to 16 (1 observational study) ~ VERY LOW 123 (0.84 to 1.40) 94 per 1000 8 more per 1000 4
years) (14 fewer to 33 more)
Food allergy (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Rickets 28 88 Not estimable Study population
follow up: 6 weeks (1RCT) VERY LOW 56
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Nutritional status (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000

(0 fewer to 0 fewer)
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Table 2. Summary of Findings table for Vitamin D versus no vitamin D supplementation in BREASTFEEDING women for the primary prevention of
allergy in their children and other important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin D

Any adverse events (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Severe adverse events (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI).
Cl: Confidence interval; OR: Odds ratio
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Table 2. Summary of Findings table for Vitamin D versus no vitamin D supplementation in BREASTFEEDING women for the primary prevention of
allergy in their children and other important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin D

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially
different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Serious risk of bias. Controls were sampled from a population that is unlikely to be representative of the population from which cases were selected, and analysis was not adjusted for
confounding factors

Indirectness. Over 80% of the children in the study had mild to severe vitamin D deficiency

Serious imprecision. Wide confidence interval

Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC in 9.4%
Serious risk of bias. One study was rated as unclear risk of bias due to insufficient information about random sequence generation, allocation concealment, and incomplete outcome data
Very serious imprecision with no events in a small study

o kR W
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Table 3. Summary of Findings table for Vitamin D versus no vitamin D supplementation in INFANTS for the primary prevention of allergy and other
important outcomes

Anticipated absolute effects

Risk with no vitamin D Risk difference with Vitamin D

Eczema (0 studies) - not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Allergic rhinitis * 6768 88 RR 1.95 Study population
follow up: 31 years (1 observational (0.69 to 5.54)
study) VERY LOW 23
150 per 1000 143 more per 1000
(47 fewer to 681 more)
Moderate
146 per 1000 139 more per 1000 4
(45 fewer to 663 more)
Asthma/wheezing 1 6768 > C80) RR 3.07 Study population
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follow up: 31 years (1 observational VERY LOW 23 (0.19 10 50.88) 0 per 1000 0 fewer per 1000
study) (0 fewer to 0 fewer)
Moderate
94 per 1000 195 more per 1000 >
(76 fewer to 4689 more)
Asthma/wheezing ¢ 2478 80, OR 1.00 Moderate
(1 observational (0.81101.23)
follow up: 72 months study) VERY LOW 3
94 per 1000 0 fewer per 1000 5
(16 fewer to 19 more)
Food allergy 481 S8 OR 0.49 Study population
follow up: 1 years (1 observational (0.27 10 0.88)
study) VERY LOW 789
145 per 1000 68 fewer per 1000
(101 fewer to 15 fewer)
Moderate
33 per 1000 17 fewer per 1000 10
(24 fewer to 4 fewer)
Rickets 177 88 Not estimable Study population
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follow up: range 2 months (4 RCTs) VERY LOW 11,123 0 per 1000 0 fewer per 1000
to 12 months (0 fewer to 0 fewer)
Nutritional status (body 80 e D - The mean nutritional status 0
weight in grams) (1RCT) (body weightin grams)was 0  (0to0)
follow up: range 6 months LOW 1314
to 12 months
Any adverse events 109 o D RR 0.85 Study population
(2 RCTs) (0.23 t0 3.14)
LOW 153
78 per 1000 12 fewer per 1000
(60 fewer to 168 more)
Serious adverse events 25 &0 RR 0.17 Study population
(1RCT) (0.01t0 3.70)
LOW 153
125 per 1000 104 fewer per 1000
(124 fewer to 338 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95% Cl).

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio
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GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially

different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

el

S © XN o

12.
13.
14.
15.

Information corresponds to case control study, Hypponen 2004

Serious risk of bias. Criteria for diagnosis of asthma and allergic rhinitis were not provided, and results were not adjusted for confounding factors

Serious imprecision. Wide confidence interval

Difference in anticipated absolute effect was calculated based on the total global prevalence of rhinoconjunctivitis symptoms for the 13- to 14-year old children according with Phase Three
ISAAC (14.6%)

Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC (9.4%)
Information corresponds to cohort study, Anderson 2015

Serious risk of bias. Results were not adjusted for confounding factors

Serious indirectness. The outcome was measured after 1 year of life, which is likely a short frame time to reliably measure development of food allergy

Serious imprecision with only 51 events in total

Difference in anticipated absolute effect was calculated based on the prevalence of food allergy in the population as a result of food challenge tests to any food according with meta-analysis
of Rona et al. 2007 (3.3%)

Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to lack of blinding and incomplete outcome data

Serious indirectness. Patients included in the study were follow-up for a short time to assess the outcome

Serious risk of bias. One study was rated as high risk of bias due to lack of random sequence generation

Serious imprecision. Mean weights were not significant different between patients who received vitamin D supplementation versus no vitamin D supplementation

Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to incomplete outcome data

This article is protected by copyright. All rights reserved.



Table 4. Summary of Findings table for Vitamin D versus no vitamin D supplementation in CHILDREN for the primary prevention of allergy and other
important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin

D
Eczema (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Allergic rhinitis (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Asthma/wheezing (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Food allergy (0 studies) - Not estimable Study population
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Table 4. Summary of Findings table for Vitamin D versus no vitamin D supplementation in CHILDREN for the primary prevention of allergy and other
important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin
D
0 per 1000 0 fewer per 1000
(0 fewer to O fewer)
Rickets (0 studies) - Not estimable Study population
0 per 1000 0 fewer per 1000
(0 fewer to 0 fewer)
Nutritional status 495 oD - The mean nutritional status was 0 MD 0.87 more
(3RCTs) LOW 12 kg (0.1 more to 1.64 more)
Any adverse events 1895 OPe RR0.78 Study population
(8 RCTs) (0.26 t0 2.32)
MODERATE 2
8 per 1000 2 fewer per 1000
(6 fewer to 11 fewer)
Serious adverse events 80 oD RR0.74 Study population
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Table 4. Summary of Findings table for Vitamin D versus no vitamin D supplementation in CHILDREN for the primary prevention of allergy and other
important outcomes

Anticipated absolute effects

Risk with no Vitamin D Risk difference with Vitamin
D

(1 RCTs) LOW 2 (0.05 to 11.40) 29 per 1000 8 fewer per 1000
(28 fewer to 306 more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its
95% ClI).
Cl: Confidence interval; SMD: Standardised mean difference; OR: Odds ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially
different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about random sequence generation, allocation
concealment, blinding of outcome assessment, and incomplete outcome data.

2. Serious imprecision. Wide confidence interval

3. Serious risk of bias. One studies that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about allocation concealment, an blinding
of outcome assessment
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Figure S1. Summary of Risk of Bias in randomized control trials for RCT.
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Figure S2. Forest plots of meta-analysis for each question

FOREST PLOTS OF COMPARISON VITAMIN D IN PREGNANT WOMEN

Question 1: Should supplementation of vitamin D vs. no such supplementation be used in pregnant women to
prevent development of allergy in their children?
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Forest plot Vitamin D in pregnant women; outcome: Allergic rhinitis

Favours vitamin D  Favours no int/placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M=H, Random, 95% CI ABCDEFG
Caldring 2013 11 101 7 49 100.0% 0.76 [0.21, 1.85] FTITTTIT]
Total (95% CI) 101 49 100.0% 0.76 [0.31, 1.85]
Total events pEdE 7

Heterogeneity: Mot agpplicakle

Test for overall effect; 2 = Q.60 (P = 0.55%) 00, O L L2 b0

Favours [vitamin D] Favours [no int/placebo]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Forest plot Vitamin D in pregnant women; outcome: Asthma/wheezing



Favours vitamin D  Favours no int/placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Galdring 2013 17 108 7 50 100.0% 1.12 [0.50, 2.54] FY T TT T T
Total (95% CI) 108 50 100.0% 1.12 [0.50, 2.54]
Total events 17 7

Heterogeneity. Mot applicakle
Test for owerall effect; 2 = 0.28 (P = 0.78)

Risk of bias legend
(A) Random sequence generation (selection bias)

{B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

{G) Other bias

0.05 0.2 1 5 20
Favours [vitamin D] Favours [no int/placebo]

Forest plot Vitamin D in pregnant women; outcome: Food allergy

Favours vitamin D  Favours no int/placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI ABCDETFG
Coldring 2013 17 102 3 49 100.0% 1.92 [0.57, 6.50] —l— ET T Ty
Total (95% CI) 102 49 100.0% 1.92 [0.57, 6.50] -*—
Total events 1.2 3
Heterogeneity. Mot applicable b1 o1 T 1o 100

Test for owerall effect; £ = 1.05 (P = 0.29]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [vitamin D] Favours [no int/placebo]



Forest plot Vitamin D in pregnant women; outcome: Rickets
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Forest plot Vitamin D in pregnant women; outcome: Any adverse events (children)
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Forest plot Vitamin D in pregnhant women; outcome: Serious adverse events (children)
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Observational studies

Forest plot Vitamin D in pregnant women; outcome: Asthma/wheezing
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FOREST PLOTS OF COMPARISON VITAMIN D IN BREASTFEEDING MOTHERS

Question 2: Should supplementation of vitamin D vs. no such supplementation be used in breastfeeding mothers

to prevent development of allergy in their children?

Randomized control trials

Forest plot Vitamin D in breastfeeding women; outcome: Rickets
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Forest plot Vitamin D in breastfeeding women; outcome: Asthma
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FOREST PLOTS OF COMPARISON VITAMIN D IN INFANTS

Question 3: Should supplementation of vitamin D vs. no such supplementation be used in infants to prevent

development of allergy?

Randomized control trials

Forest plot Vitamin D in infants; outcome: Rickets
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Forest plot Vitamin D in infants; outcome: Nutritional status (weight at 1 year)
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Forest plot Vitamin D in infants; outcome: Serious adverse events
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Forest plot Vitamin D in infants; outcome: Asthma/wheezing Case-control
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FOREST PLOTS OF COMPARISON VITAMIN D IN CHILDREN

Question 4: Should supplementation of vitamin D vs. no such supplementation be used in children to prevent
development of allergy and other important outcomes?

Randomized control trials

Forest plot Vitamin D in children; outcome: nutritional status (weight)
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Total (95% CI) 320

Mean SD Total Weight
46 3 55 28 4 5%
461 8.9 T4 B.7%
4.8 2.9 3 B B%
175 100.0%

Heterageneity Tau® = 0.00; Chi® = 0.85%, df = 2 (P = 0.65); I = 0%

Test for overall effect; 2 = 2.21 (F = 0.03)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias

-0.50[-4.11, 3.11]
0.27 [-2.33, 2.87]
lLoo[oly, 1.83]

0.87 [0.10, 1.64]

-
-

IR R T
T1@T @7
TT@r 1 @7

_d

-

0 2

4

Favours [no int/placebo] Favours [vitamin D]



Forest plot Vitamin D in children; outcome: any adverse events

Vitamin D No int/placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Abrarns 2013 0 3z 0 2l Mot estimatle [TTET TITT]
Khadilkar 2010 o 25 0 24 Mot estimable TT@Tr 88
Lewis 2013 o 241 0 &3 Mot estimable L L 11111
Maalouf 2008 8 223 5 111 100.0% 0.78 [0.26, 2.32] . C T T T e d |
Rajakurnar 2015 o 78 0 79 Mot estimable RERBREER
Rich Edwards 2011 0 478 0 101 Mot estimable @797 1@~
Urashirna 2010 0 167 ] 167 Mot estimatle E T T T A T
Ward 2010 0 35 Q 24 Mot estimahle E T T T B 1)
Total (95% CI) 1285 610 100.0% 0.78 [0.26, 2.32] e ——
Total ewents 8 5
Heterogeneity: Mot applicable b1 o3 o's ] 3 4 1

Test for overall effect: £ = 0.46 (F = 0.65)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)

(G) Other bias

Favours [vitamin D] Favours [no int/placebo]



Forest plot Vitamin D in children; outcome: serious adverse events

Vitamin D No int/placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Hower 2013 1 4e 1 24 100.0% 0,74 [0.05, 11.40] [TX FX I T
Total (95% CI) 46 34 100.0% 0.74 [0.05, 11.40]
Total ewents 1 1

Heterogeneity: Mot applicakble
Test for overall effect: £ = 0.22 (P = 0.83]

Risk of hias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (atrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

0.01 0.1 1 ) 100
Favours [Vitamin D] Favours [Placebo/no int]



Table S1. Search strategies

Interface
Database

Date of searching
Study Types
Limits

Database strategy

Ovid

Medline

January 30, 2016

Randomized control trials and observational studies’
No limits

© o0 ~NOOUL A~ WDN P

NNNNMNNNNNNNRPRRPRPRREREREPRPRPR
©CONOURWNRPROOONO®UNWNEREO

w
o

w w
N

w
w

w w
(2N

exp Vitamin D/

hydroxyvitamin D.mp.
1,25-dihydroxycholecalciferol.mp.
24,25-dihydroxycholecalciferol.mp.
1,25-dihydroxyvitamin D3.mp.

Vitamin D.tw.

lor2or3ord4or5o0r6

exp Child/

exp Infant/
Childhood.mp.
Infant*.mp.
Infancy.tw.
Baby.tw.
Baby's.tw.
Babies.tw.
Neonat*.mp.
Child*.mp.
Schoolchild*.tw.
Schoolage*.tw.
School age*.tw.
Kids.tw.

Kid.tw.
Toddler*.tw.
exp Pediatrics/
Pediatric*.mp.
Paediatric*.mp.
exp Schools/
Kindergar*.tw.

Primary school*.mp.

exp Pregnancy/

Pregnant Women/

Gestation.mp.

(pregnanc* or pregnant).mp.

gravidity/ or postpartum period/ or pregnancy trimesters/
(gravidity or peripartum period or postpartum period).mp.

46990
9536
1125
155
4713
43639
65198
1637039
991473
194126
1083596
40952
29822
1767
30029
232911
2014319
11251
60
15763
4276
1348
6943
48238
243725
45757
93035
4754
8699

778451

5514
96310

844193

22478
27479



36 exp Breast Feeding/ 30816
37 (breast feeding or breastfeeding).mp. 40802
38 Lactation/ 34864
39 lactation.mp. 48150
40 Milk, Human/ 16202
41  ((human or breast) adjl milk).mp. 22920
42 or/8-41 3318393
43 7 and 42 11604
44 exp animals/ not humans.sh. 4177874
45 43 not 44 10694
46 exp Hypersensitivity/ 299314
47 hypersensitiv:.mp. 154466
48 allerg*.mp. 182301
49 anaphyla*.mp. 31973
50 asthma*.mp. 147962
51 wheez*.mp. 10884
52 eczema*.mp. 19485
53 dermatit*.mp. 77572
54  rhinit*.mp. 36427
55 hyperreactiv*.mp. 12121
56 (atopi* or atopy).mp. 38578
57 or/46-55 483374
58 45 and 57 538
TCase-control and cohort studies

Interface Ovid

Database Embase

Date of searching January 30, 2016

Study Types Randomized control trials and observational studies’

Limits No limits

Database strategy

1 exp Vitamin D/ 105925
2 hydroxyvitamin D.mp. 15624
3 1,25-dihydroxycholecalciferol.mp. 1334

4 24,25-dihydroxycholecalciferol.mp. 163

5 1,25-dihydroxyvitamin D3.mp. 6018

6 Vitamin D.tw. 62288
7 lor2or3or4or5o0r6 117168
8 exp Child/ 2272928
9 exp Infant/ 926161
10  Childhood.mp. 330316
11  Infant*.mp. 803451



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Infancy.tw.

Baby.tw.

Baby’s.tw.
Babies.tw.
Neonat*.mp.
Child*.mp.
Schoolchild*.tw.
Schoolage*.tw.
School age*.tw.
Kids.tw.

Kid.tw.

Toddler*.tw.

exp Pediatrics/
Pediatric*.mp.
Paediatric*.mp.

exp Schools/
Kindergar*.tw.
Primary school*.mp.
exp Pregnancy/
Pregnant Women/
Gestation.mp.
(pregnanc* or pregnant).mp.
gravidity/ or postpartum period/ or pregnancy trimesters/

(gravidity or peripartum period or postpartum period).mp.

exp Breast Feeding/

(breast feeding or breastfeeding).mp.
Lactation/

lactation.mp.

Milk, Human/

((human or breast) adj1 milk).mp.
or/8-41

7 and 42

exp animals/ not humans.sh.

43 not 44

exp Hypersensitivity/
hypersensitiv:.mp.

allerg*.mp.

anaphyla*.mp.

asthma*.mp.

wheez*.mp.

eczema*.mp.

dermatit*.mp.

rhinit*.mp.

hyperreactiv*.mp.

51760
40153
2470
40269
279324
2270276
13113
267
20183
5607
1858
9009
89907
381375
77246
281779
5745
115091
638165
431318
127611
828937
605720
10771
38888
48741
41982
52471
20880
28541
3862110
21988
21055025
2362
514647
157307
304176
56335
242104
23991
37471
105183
49945
17775



56 (atopi* or atopy).mp. 63796
57  or/46-55 714556
58 45 and 57 96

TCase-control and cohort studies

Database The Cochrane Library

Date of searching January 30, 2016

Study Types Randomized control trials and observational studies*
Limits No limits

Database strategy

1 MeSH descriptor: [Vitamin D] explode all trees 2805
2 "vitamin D":ti,ab,kw 4621
3 hydroxyvitamin 1427
4 1,25-dihydroxycholecalciferol 59

5 1,25-dihydroxyvitamin D3 171

6 24,25-dihydroxycholecalciferol 9

7 #1 or #2 or #3 or #4 or #5 or #6 5685
8 MeSH descriptor: [Child] explode all trees 152

9 MeSH descriptor: [Infant] explode all trees 14330
10 Infant* 43342
11 Infancy 1655
12 Baby* 2871
13 Babies 3380
14  Neonat* 21029
15 Preterm* 7785
16  Newborn* 19707
17  Prematur* 15107
18 Postmatur* 35

19 Child* 106611
20  Schoolchild* 1062
21  School age* 52028
22 Kid 106
23 Kids* 503
24 Toddler* 948
25 Boy* 8480
26 Girl* 4732
27  MeSH descriptor: [Minors] explode all trees 8

28 Minors* 197
29 MeSH descriptor: [Pediatrics] explode all trees 608
30 Paediatric* 10981
31 Peadiatric* 42

32 MeSH descriptor: [Schools] explode all trees 1991



33
34
35
36

37
38
39
40

Preschool*

Kindergar*

Primary school*

#8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or
#18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27
or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35

MeSH descriptor: [Pregnancy] explode all trees

MeSH descriptor: [Breast Feeding] explode all trees

#36 or #37 or #38

#7 and #39

31280
456
15081
177870

6296
1498
180453
1298




Table S2. Characteristics of included studies

1. PREGNANT WOMEN

. . . Route of Doses of Time of .
Population who Type of vitamin . . . . o . Time of follow-up for
Study, Year n . . . . administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D
Randomized control trials
Brooke, 1980 (29) 126* Pregnant women Ergocalciferol Oral 1000 IU/day Until delivery At birth
with 28 gestation (unreported)
weeks
Goldring, 2013 (25) 180* Pregnant women Vitamin D3 Oral (tablets) 800 IU/day or 2 months (until At 36 months
at 27 weeks of (ergocalciferol) 200000 Ul delivery)
gestation (single dose)**
Hossain, 2014 (30) 200* Pregnant women Vitamin D3 Oral (liquid 4000 IU/day Until delivery At birth
at 20 weeks of (Ergocalciferol) formulation)
gestation
Mallet, 1986 (52) 57* Pregnant women Vitamin D2 Unreported 1000 IU/day or Last trimester of At hirth
at seven month 200000/1U pregnancy
(single dose)
Roth, 2013-A (31) 160* Pregnant women Vitamin D3 Oral (liquid 35000 IU/week 3 months (last At birth
with gestational age (cholecalciferol)  formulation) trimester of
of 26 to < 30 weeks pregnancy)
Roth, 2013-B (28) 160* Pregnant women Vitamin D3 Oral (liquid 35000 IU/week 3 months (last One year after
with gestational age (cholecalciferol)  formulation) trimester of delivery
of 26 to < 30 weeks pregnancy)
Sablok, 2015 (33) 180* Pregnant women Vitamin D Oral Between 60000 Between second At birth
with gestational age  (cholecalciferol) U to 480000 IU  to third trimester
at 14-20 weeks of pregnancy
Yu, 2009 (32) 180* Pregnant women Vitamin D Oral 800 Ul/day or Until delivery At birth
with 27 gestation (Ergocalciferol 200000 1U
weeks or calciferol) (single dose)
Observational studies
Allen, 2013 (27) 2252 Pregnant women Maternal use of  Unreported Unreported During Infants with aged
vitamin D pregnancy between 11 and 15
supplement months
Anderson 2015 (26) 2478 Pregnant women Maternal use of  Unreported 400 or 1000 During Infants with aged




vitamin D IU/day pregnancy between 0 to 5 years
supplement
2. BREASTFEEDING
Population who Type of vitamin R.Ol.Jte Of. E?ose_s of T_m_we Of. Time of follow-up for
Study, Year n ) . . L administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D
Randomized control trials
Rothberg, 1982 (34) 60* Breastfeeding Vitamin D Unreported 500 IU or 1000 6 weeks At 6 weeks of age
mothers IU/day
Observational studies
Bener, 2012 (24) 966 Breastfeeding Vitamin D Unreported Unreported During Children with different
mothers supplementation breastfeeding age group
3. INFANTS
Population who Type of vitamin Rpgte Of. E?ose; of T.|n.1e Of. Time of follow-up for
Study, Year n ) . . . administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D

Randomized control trials

Alonso, 2011 (36) 102* Full-term 1-month- Vitamin D Oral (drops) 402 IU/day 12 months At 1 year of age
old healthy infants (cholecalciferol)
Chan, 1982 (40) 51* Breastfeeding Vitamin D Unreported 400 IU/day 4 months At 1 year of age
healthy term
infants and
lactating mother
Greer, 1982 (37) 18* Breastfeeding Vitamin D Unreported 400 IU/day Until infants At 6 months of age
healthy term were weaned
infants from breast-
feeding
Madar, 2009 (38) 66*** 6 week-old infants  Vitamin D2 Oral (drops) 400 IU/day 6 weeks At 3 months of age
Ponnapakkam, 2010 (39) 80* Breast-fed term Vitamin D3 Oral (drops) 200 IU/day Between 4 to 6 At 6 months of age

infants '

months

Observational studies




Allen, 2013 (27) 2252 Infants Vitamin D Unreported) Unreported During infancy Infants with aged
supplement between 11 and 15
months
Anderson 2015 (26) 2478 Infants Vitamin D Unreported 400 IU/day During Infants with aged
supplement childhood between 0 to 5 years
Hypponen, 2004 (35) 7648 Infants Vitamin D Unreported <2000 IU to During the first At age 31 years
supplement >2000 IU% year of life
4. CHILDREN
Population who Type of vitamin Rpgte Of. pose§ of Tlme Of. Time of follow-up for
Study, Year n ) . . . administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D
Randomized control trials
Abrams, 2013 (53) 64* Children between Vitamin D3 Oral 1000 IU/day 8 weeks At the end of the trial
4-8.9 years old (8" week later)
Guillemant 2001 (41) 57* Adolescents Vitamin D3 Oral (phial of 100000 1U/3 18 months At the end of the trial
between 13 to 16 water-soluble times (18 months later)
years old oral solution)
Hower 2013 (44) 92* Children between Vitamin D Oral 400 IU/day 8 months At the end of the trial
2-6 years old fortified milk (8 months later)
Khadilkar 2010 (54) 50* Adolescents Vitamin D2 Oral 300000/4 12 months At the end of the trial
between 14 to 15 times (12 months later)
years old
Lewis 2013 (55) 323* Children between Vitamin D3 Oral (tablets) 400, 1000, 12 weeks At the end of the trial
9-13 years old 2000, or 4000 (12 weeks later)
IU/day
Maalouf 2008 (56) 340* Adolescents Vitamin D3 Oral 1400 or 14000 12 months At the end of the trial
between 10 to 17 Ul/weekly (12 months later)
years old
Mglgaard 2010 (42) 225* Children between Vitamin D3 Oral 200 or 400 12 months At the end of the trial
11 to 12 years old IU/day (12 months later)
Rich Edwards 2011 (57) 579 Children between 9  Vitamin D3 Oral 13700 IU in 49 days At the end of the trial
to 11 years old one week or

300 IU/day




Rajakumar, 2015 (58) 157+ Children between 8 Vitamin D3 Oral (tablets) 1000 IU/daily 6 months At the end of the trial

to 14 years old (6 months later)

Urashima 2010 (59) 430* Children between 6  Vitamin D3 Oral (tablets) 1200 IU/day 4 months At the end of the trial
to 15 years old (4 months later)

Vijakainen 2006 (43) 228 Adolescents Vitamin D3 Oral 200 or 400 12 months At the end of the trial
between 11 to 12 IU/day (12 months later)
years old

Ward 2010 (60) 73* Adolescents Vitamin D 2 Oral 150000 IU/four 12 months At the end of the trial
between 12 to 14 (ergocalciferol) times (12 months later)
years old

*Patients randomized. **Results presented in metanalysis correspond to pooled data. Single oral dose was administered as cholecalciferol (oral bolus). **Randomization was
carried out at the health clinic level. " Two group of infants received vitamin D: one group started the vitamin D supplementation at birth and another group started at 2 months of
age. ¥ The daily dose of vitamin D was calculated on the basis of concentration of vitamin D in the product used and the reported dosage (categorized as <50 pg, 50 g, or >50 pg).



Table S3. Characteristics of excluded studies

Studies

Study was no RCT or
Observational study t

Patients were not
healthy §

Intervention was not
vitamin D

supplementation only

Study did not report any
of the outcomes of
interest

Duplicate

Al-Shaar, 2014 (1)

Ala-Houhala, 1988 (2)

Ala-Houhala 1986 (3)

Alyasin, 2011 (4)

Allan, 2015 (5)

Arabi, 2009 (6)

Arikoglu, 2015 (7)

Arshi, 2014 (8)

Awasthi, 2014 (9)

Bacharier, 2014 (10)

Backstréom, 2000 (11)

Backstrom, 1999 (12)

Baek, 2014 (13)

Baiz, 2014 (14)

Bar Yoseph, 2015 (15)

Baris, 2015 (16)

Bechard, 2015 (17)

Bird, 2014 (18)

Brett, 2015 (19)

Brehm, 2012 (20)

Brehm, 2009 (21)

Brehm, 2010 (22)

Camargo, 2012 (23)




Camargo, 2011 (24)

Camargo, 2007 (25)

Carroll, 2011 (26)

Cashman, 2011 (27)

Chawes, 2014 (28)

Chawes 2016 (29)

Cheng, 2005 (30)

Cosenza, 2013 (31)

Delvin, 1986 (32)

Devereux, 2007 (33)

Du, 2004 (34)

Duhamel, 2000 (35)

Erkkola, 2009 (36)

Freishtat, 2010 (37)

Gale, 2008 (38)

Ganmaa, 2012 (39)

Gentile, 2010 (40)

Gergen, 2013 (41)

Grant, 2014 (42)

Grant, 2015 (43)

Green, 2010 (44)

Greene, 2011 (45)

Greer, 1981 (46)

Harvey, 2012 (47)

Heimbeck, 2013 (48)

Hibbs, 2015 (49)




Hollams, 2011 (50)

Hughes, 2011 (51)

Ito, 2013 (52)

Jacobs, 2011 (53)

Jensen, 2015 (54)

Jones, 2012 (55)

Kemp, 2013 (56)

Khadgawat, 2013 (57)

Kim, 2010 (58)

Koistinen, 2014 (59)

Krobtrakulchai 2013, (60)

Kull, 2006 (61)

Lewis, 2012 (62)

Li, 2015 (63)

Litonjua, 2014 (64) £

Litonjua, 2016 (65)

Liu, 2011 (66)

Liu, 2013 (67)

Ma, 2011 (68)

Madsen, 2013 (69)

Magnus, 2013 (70)

Maguire, 2014 (71)

Majak, 2011 (72)

Marchisio, 2013 (73)

Marya, 1981 (74)

Maslova, 2013 (75)




Maxwell, 1981 (76)

Menon, 2012 (77)

Meyer, 2015 (78)

Miller, 2015 (79)

Miyake, 2010 (80)

Miyake, 2012 (81)

Miyake, 2014 (82)

Morales, 2012 (83)

Mouratidou, 2013 (84)

Moyer-Mileur, 2003 (85)

Mullins, 2010 (86)

Mullins, 2010 (87)

Mullins, 2011 (88)

Mullins, 2012 (89)

Nissen, 2015 (90)

Norizoe, 2014 (91)

Nwaru, 2010 (92)

O'Connor, 2010 (93)

Oktaria, 2013 (94)

Oliver, 2014 (95)

Ozaydin, 2013 (96)

Palmer, 2015 (97)

Persson, 2013 (98)

Peters, 2015 (99)

Pike, 2012 (100)

Rajabbik, 2014 (101)




Rochat, 2010 (102)

Rosser, 2014 (103)

Rothers, 2011 (104)

Sacheck, 2015 (105)

San, 2013 (106)

Sharief, 2011 (107)

Sidbury, 2008 (108)

Stelmach, 2015 (109)

Stenberg, 2014 (110)

Strucinska, 2015 (111)

Sun, 2011 (112)

Tolppanen, 2011 (113)

Tolppanen, 2013 (114)

Trilok-Kumar, 2015 (115)

Tse, 2012 (116)

Tu, 2015 (117)

Uysalol, 2013 (118)

van Oeffelen, 2011 (119)

Venkataraman, 1992 (120)

Visness, 2015 (121)

Wagner, 2006 (122)

Wagner 2013 (123)

Wang, 2014 (124)

Weisse, 2013 (125)

Willers, 2007 (126)

wills, 2013 (127)




Wist, 2007 (128) . .

Wu, 2012 (129) .

Yadav, 2014 (130) . .

Yao, 2014 (131) . .

Young, 2001 (132) .

Zhang, 2003 (133) R
Zhang, 2014 (134) .

Zhong, 2013 (135) .

Zhu, 2005 (136) .

Zhu 2003 (137) .
Zhu, 2008 (138) .
Zittermann, 2004 (139) . R
Zoratti, 2013 (140) .

Zosky, 2014 (141) .

tCase-control or cohort studies. 80nly for randomized control trial.  Information about vitamin D supplementation was rejected if that was obtained by using any
food frequency questionnaire. $This is a protocol of the RCT published by Litonjua 2016.
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Table S4. Summary of Risk of Bias in non-randomized studies.

Allen 2013 (27)

Type of study: Case-control

Participants: Pregnancy women and infants
Experimental intervention: Vitamin D supplementation
Control intervention: No Vitamin D supplementation

Domains
Benefit or — — - - (0] Il Risk
Outcome harm of Bias in Bias in Bias due to Bias due Bias in Bias in verall RIS
. . Bias due to selection of measurement departures to . of Bias
intervention . o . L measurement | selection of the
confounding participants of from intended missing
. . . . . of outcomes reported result
into the study | interventions interventions data
Food allergy Benefit Moderate Moderate Moderate Moderate Low Moderate Moderate MODERATE
Anderson 2015 (26)
Type of study: Cohort
Participants: Pregnancy women and infants
Experimental intervention: Vitamin D supplementation
Control intervention: No Vitamin D supplementation
Domains
Benefit or .
Outcome harm of Bias in Bias in Bias dueto | Bias due Bias in Bias in Overall Risk
. . Bias due to selection of measurement departures to . of Bias
intervention . o . L measurement selection of the
confounding participants of from intended missing
. . . . . of outcomes reported result
into the study | interventions interventions data
Asthma/wheezing | Benefit Low Low Moderate Moderate Low Moderate Moderate MODERATE




Bener 2012 (24)

Type of study: Case-control
Participants: Breastfeeding women
Experimental intervention: Vitamin D supplementation
Control intervention: No Vitamin D supplementation

Domains
Benefit or ias i ias i i i Overall Risk
Outcome harm of . B|a§ in Bias in Bias due to Bias due Bias in Bias in :
. . Bias due to selection of measurement departures to ) of Bias
intervention . . . L measurement selection of the
confounding participants of from intended missing
. . . . . of outcomes reported result
into the study | interventions interventions data
Asthma Benefit Moderate Serious * Moderate Serious 2 Low Moderate Moderate MODERATE

1. Controls were sampled from a population that is unlikely to be representative of the population that gave rise to the cases; 2. Switches in treatment, co-interventions, or problems with implementation
fidelity are apparent and are not adjusted for in the analyses.

Hypponnen 2014 (35)

Type of study: Case-control
Participants: Infants

Experimental intervention: Vitamin D supplementation
Control intervention: Irregular or No Vitamin D supplementation

Domains
Benefit or ias i ias i i i Overall Risk
Outcome harm of . Blag in Bias in Bias due to Bias due Bias in Bias in '
. . Bias due to selection of measurement departures to . of Bias
intervention . . . L measurement selection of the
confounding participants of from intended missing
. . . . ) of outcomes reported result
into the study | interventions interventions data
Asthma Benefit Moderate Low Moderate Moderate Moderate | Moderate Moderate MODERATE
Allergic rhinitis Benefit Moderate Low Moderate Moderate Moderate | Moderate Moderate MODERATE




Table S5. EVIDENCE PROFILES

EVIDENCE PROFILE: PREGNANCY WOMEN

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann

Date: January 19, 2015; updated January 30 2016

Question: Vitamin D versus no vitamin D supplementation in pregnant women for the prevention of allergy in their children and other important outcomes

Setting: General population
Bibliography: Allen 2013 (1), Anderson 2015 (2), Brooke 1980 (3), Goldring 2013 (4) , Hossain 2014 (5), Mallet 1986 (6), Roth 2013 (7), Sablok (8), Yu 2009 (9)

Quality assessment Ne of patients Effect
. _— . Quality Importance
Ne of . Risk of . " - Other S No vitamin D Relative Absolute
sl Study design bias Inconsistency | Indirectness | Imprecision SIS Vitamin D supplementation (95% Cl) (95%C))
Eczema (follow up: 3 years)
1 randomised trials serious ! not serious not serious Very serious none 30/102 15/49 (30.6%) RR 0.96 12 fewer per 1000 [| D I] CRITICAL
2 3 (29.4%) (0.57 to 1.61) (from 132 fewer to 187 more) VERY LOW
1.0% ¢ 0 fewer per 1000
(from 4 fewer to 6 more)
Allergic rhinitis (follow up: 3 years)
1 randomised trials serious ! not serious not serious very serious none 11/101 7149 (14.3%) RR 0.76 34 fewer per 1000 |] D [| CRITICAL
2 5 (10.9%) (0.31t0 1.85) (from 99 fewer to 121 more) VERY LOW
14.6% 6 35 fewer per 1000
(from 101 fewer to 124 more)
Asthma/wheezing (follow up: 3 years)
1 randomised trials serious ! not serious not serious very serious none 17/108 7150 (14.0%) RR 1.12 17 more per 1000 |] D [| CRITICAL
2 7 (15.7%) (0.50to 2.54) (from 70 fewer to 216 more) VERY LOW
9.4% ¢ 11 more per 1000
(from 47 fewer to 145 more)
Asthma/wheezing °
1 observational not not serious not serious serious 10 none 493/2478 9.4%38 OR 0.65 31 fewer per 1000 [| D I] CRITICAL
studies serious (19.9%) (0.46 t0 0.92) (from 7 fewer to 48 fewer)
1 VERY LOW

Food allergy (follow up: 3 years)




Quality assessment Ne of patients Effect
uali Importance
i Study design RISkiof Inconsistency | Indirectness | Imprecision Qe Vitamin D oliAmID IIFG Hirllite el °
studies Y 0esig bias y p considerations supplementation (95% CI) (95% Cl)
1 randomised trials serious ! not serious not serious very serious none 12/102 3/49 (6.1%) RR 1.92 56 more per 1000 |] D [| CRITICAL
2 12 (11.8%) (0.57 to 6.50) (from 26 fewer to 337 more) VERY LOW
3.3% 1 30 more per 1000
(from 14 fewer to 182 more)
Food allergy
1 observational not not serious not serious serious 14 none 27 cases 213 controls OR 150 [| D I] CRITICAL
studies serious (0.78 t0 2.88)
15 VERY LOW
- 3.3% B 16 more per 1000
(from 7 fewer to 56 more)
Rickets
1 randomised trials not not serious not serious very serious none 0/59 (0.0%) 0/67 (0.0%) not estimable |] D [| CRITICAL
serious 1 LOW
Nutritional status: birth weight (gr)
6 randomised trials not not serious not serious serious 17 none 455 366 MD 52.78 more [| D I] CRITICAL
serious (64.34 fewer to 169.9 more) MODERATE
Any adverse events (children)
2 randomised trials not not serious not serious very serious none 0/117 (0.0%) 0/117 (0.0%) not estimable 0 fewer per 1000 |] D [| CRITICAL
serious 16 (from 20 more to 20 fewer) LOW
Any adverse events (mother) (assessed with: Preeclampsia)
3 randomised trials serious 8 [ not serious not serious very serious none 36/254 31/266 (11.7%) RR 1.46 54 more per 1000 [| D I] CRITICAL
19 (14.2%) (0.311t06.78) (from 80 fewer to 674 more) VERY LOW
Serious adverse events (children)
3 randomised trials not not serious not serious very serious none 8/213 (3.8%) 10/213 (4.7%) RR0.79 10 fewer per 1000 [| D I] CRITICAL
serious Y (0.33t0 1.90) (from 31 fewer to 42 more) LOW
Serious adverse events (mother)
2 randomised trials not not serious not serious very serious none 12/158 (7.6%) 8/163 (4.9%) RR 1.55 27 more per 1000 |] D [| CRITICAL
serious 2 (0.65t0 3.69) (from 17 fewer to 132 more)

LowW




Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio; MD: Mean difference

1. Serious risk of bias. One study that carried large weight for the overall effect estimate rated as high risk of bias due to lack of concealment of allocation, and lack of blinding of participants and caregivers

2. Indirectness. One study assessed the effect of the intervention in 3-year-old children, which was measured in the development of eczema, asthma, allergic rhinitis, or food allergy. The effect of the intervention could be different in children over
3years old or adults

3 Very serious imprecision. Wide confidence interval with only 45 events in total

4. Difference in anticipated absolute effect was calculated based on the range of prevalence of eczema in International Study for Asthma and Allergy in Childhood (ISAAC) Phase Three (1%) (10)

5. Very serious imprecision. Wide confidence interval with only 18 events in total

6 Difference in anticipated absolute effect was calculated based on the total global prevalence of rhinoconjunctivitis symptoms for the 13- to 14-year old children according with Phase Three ISAAC (14.6%) (11)

7 Very serious imprecision. Wide confidence interval with only 24 events in total

8. Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC in 9.4% (12)

9. Wheezing was measured using the ISAAC questionnaire

10.  Very serious imprecision. Wide confidence interval with only 128 events in total

11, Odds ratio adjusted by age, sex, body mass index (BMI), outdoor play, daycare attendance, birth weight and breastfeeding duration

12, Very serious imprecision. Wide confidence interval with only 15 events in total

13.  Difference in anticipated absolute effect was calculated based on the prevalence of food allergy in the population as a result of food challenge tests to any food according with metanalysis of Rona et al. 2007 (13)

14.  Very serious imprecision. Wide confidence interval with only 240 events in total

15.  Odds ratio was adjusted by infant formula, history of egg consumption, infant history of eczema, age [in months] at Oral Food Challenge, infant's gender, duration of breastfeeding, infant consumption of fish, number of siblings, socioeconomic
status, pet ownership, maternal use of vitamin D supplements during pregnancy, maternal smoking during pregnancy, family history of allergy, filaggrin null mutations, season of birth, and UVR at the month of birth

16.  Very serious imprecision with no events in a small study

17.  Very serious imprecision. Wide confidence interval crosses 0 from -64.34 to 169.9 grs

18.  Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to selective outcome reporting in 4 out of 7 studies.

19.  Very serious imprecision. Wide confidence interval with only 67 events in total

20.  Very serious imprecision. Wide confidence interval with only 18 events in total

21.  Very serious imprecision. Wide confidence interval with only 20 events in total
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EVIDENCE PROFILE: BREASTFEEDING WOMEN

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann

Date: January 19, 2015; updated January 30 2016
Question: Vitamin D versus no vitamin D supplementation in breastfeeding women for the prevention of allergy in their children and other important outcomes
Setting: General population
Bibliography: Bener 2012 (1), Rothberg 1982 (2)

Quality assessment Ne of patients Effect
. _— . Quality Importance
Ne of . Risk of " . . Other — No vitamin D Relative Absolute
sl Study design bias Inconsistency | Indirectness | Imprecision SRS Vitamin D supplementation (95%C) (95% Cl)
Eczema
0 not CRITICAL
estimable
Allergic rhinitis
0 not CRITICAL
estimable
Asthma/wheezing (follow-up: up to 16 years)
1 observational serious not serious not serious 2 | serious 3 none 483 cases 483 controls OR 1.09 [| D I] CRITICAL
studies 0.84to
o ¢ L40) VERY LOW
9.4% ’ 8 more per 1000
(from 14 fewer to 33 more)
Food allergy
0 not CRITICAL
estimable

Rickets (follow up: 6 weeks)




Quality assessment Ne of patients Effect
uali Importance
i Study design RISKof Inconsistency | Indirectness | Imprecision i Vitamin D oliAmID IIFVE Hiliie el °
studies Y 0esig bias y p considerations supplementation (95% Cl) (95% CI)
1 randomised trials serious 5 not serious not serious very serious none 0/18 0/10 (0.0%) not 0 fewer per 1000 |] D [| CRITICAL
6 (0.0%) estimable (from 140 more to 140 fewer) VERY LOW

Any allergy

0 - - - - - - - - not - - CRITICAL
estimable

Nutritional status

0 - - - - - - - - not - - CRITICAL
estimable

Adverse events

0 - - - - - - - - not - - CRITICAL
estimable

Severe adverse events

0 - - - - - - - - not - - CRITICAL
estimable

Cl: Confidence interval; OR: Odds ratio

1. Serious risk of bias. Controls were sampled from a population that is unlikely to be representative of the population from which cases were selected, and analysis was not adjusted for confounding factors
2. Indirectness. Over 80% of the children in the study had mild to severe vitamin D deficiency
3. Serious imprecision. Wide confidence interval with 483 events in total
4. Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC in 9.4% (3)
5. Serious risk of bias. One study that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about random sequence generation, allocation concealment, and incomplete outcome data
6. Very serious imprecision with no events in a small study
REFERENCE
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2012;157(2):168-75.
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3. Lai CK, Beasley R, Crane J, Foliaki S, Shah J, Weiland S, et al. Global variation in the prevalence and severity of asthma symptoms: phase three of the International

Study of Asthma and Allergies in Childhood (ISAAC). Thorax. 2009;64(6):476-83.

EVIDENCE PROFILE: INFANTS

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann
Date: January 19, 2015; updated January 30 2016

Question: Vitamin D versus no vitamin D supplementation in infants for the prevention of allergy and other important outcomes
Setting: General population

Bibliography: Allen 2013 (1), Alonso 2011 (2), Anderson 2015 (3), Chan 1982 (4), Greer 1982 (5), Hypponen 2004 (6), Madar (7), Ponnapakkam (8):

Quality assessment No of patients Effect
s':\:f d(igs Study design RLSi;SOf Inconsistency | Indirectness | Imprecision cons%:reartions Vitamin D interventirt])c:mlplacebo ggﬁ,ﬂgﬁ ?;);’Zlgtl‘)? quelly merance

Eczema

0 - - - - - - - - not estimable CRITICAL
Allergic rhinitis (follow up: 31 years)!

1 obse_rvational serious 2 not serious not serious serious 3 none 1974/6748 3/20 (15.0%) RR 1.95 143 more per 1000 |] D [| CRITICAL

studies (29.3%) (0.69 to 5.54) (from 47 fewer to 681 more) VERY LOW
14.6% 4 139 more per 1000
(from 45 fewer to 663 more)

Asthma/wheezing (follow up: 31 years):




Quality assessment Ne of patients Effect
uali Importance
i Study design RISKof Inconsistency | Indirectness | Imprecision i Vitamin D 1o REIA Hirllite el °
studies Y 0esig bias y P considerations intervention/placebo (95% CI) (95% Cl)
1 observational serious 2 not serious not serious serious 5 none 470/6748 (7.0%) 0/20 (0.0%) RR 3.07 0 fewer per 1000 |] D [| CRITICAL
studies (0.19to (from 0 fewer to 0 fewer)
50.89) VERY LOW
9.4% 6 195 more per 1000
(from 76 fewer to 1000 more)
Asthma/wheezing (follow up: 72 months)”
1 observational not not serious not serious serious 8 none 493/2478 9.4% OR 1.00 0 fewer per 1000 [| D I] CRITICAL
studies serious (19.9%) (0.81t01.23) (from 16 fewer to 19 more) VERY LOW
Food allergy (follow up: 1 years)
1 observational serious 9 not serious serious 10 serious 1 none 211274 (7.7%) 30/207 (14.5%) OR0.49 68 fewer per 1000 |] D [| CRITICAL
studies (0.27 t0 0.88) (from 15 fewer to 101 fewer) VERY LOW
3.3% 12 17 fewer per 1000
(from 4 fewer to 24 fewer)
Rickets (follow up: range 2 months to 12 months)
4 randomised trials serious 13 not serious serious 14 serious 15 none 0/86 (0.0%) 0/91 (0.0%) not estimable 0 fewer per 1000 [| D I] CRITICAL
(from 40 more to 40 fewer) VERY LOW
Nutritional status (body weight in grams) (follow up: range 6 months to 12 months)
1 randomised trials serious 16 not serious not serious serious 17 none 36 44 0 |] D [| CRITICAL
(0to0) LOW
Any adverse events
2 randomised trials serious 18 not serious not serious serious 19 none 4/58 (6.9%) 4/51 (7.8%) RR 0.85 12 fewer per 1000 |] D [| CRITICAL
(0.23103.14) (from 60 fewer to 168 more) LOW
Serious adverse events
1 randomised trials serious 20 not serious not serious serious 2 none 0/17 (0.0%) 1/8 (12.5%) RR0.17 104 fewer per 1000 [| D I] CRITICAL
(0.01 to 3.70) (from 124 fewer to 338 more)

LowW

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio

1. Information corresponds to case control study, Hypponen 2004 (6)




2. Serious risk of bias. Criteria for diagnosis of asthma and allergic rhinitis were not provided, and results were not adjusted for confounding factors

3. Serious imprecision. Wide confidence interval with only 3 events in total

4 Difference in anticipated absolute effect was calculated based on the total global prevalence of rhinoconjunctivitis symptoms for the 13- to 14-year old children according with the International Study for Asthma and Allergy in Childhood (ISAAC)
Phase Three (14.6%) (9)

Serious imprecision. Wide confidence interval with only 470 events in total and not no events in a small control group

Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC (9.4%) (10)

Information corresponds to cohort study, Anderson 2015 (3)

Serious imprecision. Wide confidence interval

9. Serious risk of bias. Results were not adjusted for confounding factors

10.  Serious indirectness. The outcome was measured after 1 year of life, which is likely a short frame time to reliably measure development of food allergy

11.  Serious imprecision with only 51 events in total

12.  Difference in anticipated absolute effect was calculated based on the prevalence of food allergy in the population as a result of food challenge tests to any food according with meta-analysis of Rona et al. 2007 (3.3%) (11)
13.  Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to lack of blinding in 2 out of 4 studies and incomplete outcome data in 2 out of 4 studies
14.  Serious indirectness. Patients included in the study were follow-up from 2 to 12 months which is not long enough for assessing development of rickets

15.  Serious imprecision. Wide confidence interval with no events among 177 children

16.  Serious risk of bias. One study that carried large weight for the overall effect estimate rated as high risk of bias due to lack of random sequence generation

17.  Serious imprecision. Mean weights were not significant different between patients who received vitamin D supplementation versus no vitamin D supplementation. Mean values was displayed in a graphic
18.  Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to incomplete outcome data in 2 out of 3 studies

19.  Serious imprecision. Wide confidence interval with only 8 events in total

20.  Serious risk of bias. One study that carried large weight for the overall effect estimate rated as high risk of bias due to incomplete outcome data

21.  Serious imprecision. Wide confidence interval with only 1 events in total
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Quality assessment

Effect

Ne of
studies

intervention/placebo

Relative
(95% ClI)

Absolute
(95% Cl)

Quality

Importance

Eczema

0

not estimable

CRITICAL

Allergic rhinitis




Quality assessment

Ne of patients

Effect

. . Quality Importance
N Study design RISKof Inconsistency | Indirectness | Imprecision Qe Vitamin D 1o IIFG Hiliie
studies Y 0esig bias y p considerations intervention/placebo (95% Cl) (95% CI)
0 - - not estimable - CRITICAL
Asthma/wheezing
0 - - not estimable - CRITICAL
Food allergy
0 - - not estimable - CRITICAL
Rickets
0 - - not estimable - CRITICAL
Nutritional status
3 randomised serious not serious not serious serious 2 none 320 175 - MD 0.87 kg more [| D I] CRITICAL
trials (0.1 more to 1.64 more) Low
Any adverse events
8 randomised not serious | not serious not serious serious 3 none 8/1285 5/610 (0.8%) RR0.78 2 fewer per 1000 |] D [| CRITICAL
trials (0.6%) (0.26 t0 2.32) (from 6 fewer to 11 more) MODERATE
Serious adverse events
1 randomised serious not serious not serious serious none 1/46 (2.2%) 1/34 (2.9%) RR0.74 8 fewer per 1000 |] D [| CRITICAL
trials (0.05to (from 28 fewer to 306 more)
11.40) Low
Cl: Confidence interval; MD: Mean difference; RR: Risk ratio; OR: Odds ratio

1. Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about random sequence generation, allocation concealment, blinding of outcome assessment, and
incomplete outcome data in all studies

o~ wn

Serious imprecision. Wide confidence interval including only 495 patients in total

Serious imprecision. Wide confidence interval with only 13 events in total
Serious risk of bias. One study that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about allocation concealment, and blinding of outcome assessment
Serious imprecision. Wide confidence interval with only 2 events in total
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Table S1. Search strategies

Interface
Database

Date of searching
Study Types
Limits

Database strategy

Ovid

Medline

January 30, 2016

Randomized control trials and observational studies’
No limits
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exp Vitamin D/

hydroxyvitamin D.mp.
1,25-dihydroxycholecalciferol.mp.
24,25-dihydroxycholecalciferol.mp.
1,25-dihydroxyvitamin D3.mp.

Vitamin D.tw.

lor2or3ord4or5o0r6

exp Child/

exp Infant/
Childhood.mp.
Infant*.mp.
Infancy.tw.
Baby.tw.
Baby's.tw.
Babies.tw.
Neonat*.mp.
Child*.mp.
Schoolchild*.tw.
Schoolage*.tw.
School age*.tw.
Kids.tw.

Kid.tw.
Toddler*.tw.
exp Pediatrics/
Pediatric*.mp.
Paediatric*.mp.
exp Schools/
Kindergar*.tw.

Primary school*.mp.

exp Pregnancy/

Pregnant Women/

Gestation.mp.

(pregnanc* or pregnant).mp.

gravidity/ or postpartum period/ or pregnancy trimesters/
(gravidity or peripartum period or postpartum period).mp.

46990
9536
1125
155
4713
43639
65198
1637039
991473
194126
1083596
40952
29822
1767
30029
232911
2014319
11251
60
15763
4276
1348
6943
48238
243725
45757
93035
4754
8699

778451

5514
96310

844193

22478
27479



36 exp Breast Feeding/ 30816
37 (breast feeding or breastfeeding).mp. 40802
38 Lactation/ 34864
39 lactation.mp. 48150
40 Milk, Human/ 16202
41  ((human or breast) adjl milk).mp. 22920
42 or/8-41 3318393
43 7 and 42 11604
44 exp animals/ not humans.sh. 4177874
45 43 not 44 10694
46 exp Hypersensitivity/ 299314
47 hypersensitiv:.mp. 154466
48 allerg*.mp. 182301
49 anaphyla*.mp. 31973
50 asthma*.mp. 147962
51 wheez*.mp. 10884
52 eczema*.mp. 19485
53 dermatit*.mp. 77572
54  rhinit*.mp. 36427
55 hyperreactiv*.mp. 12121
56 (atopi* or atopy).mp. 38578
57 or/46-55 483374
58 45 and 57 538
TCase-control and cohort studies

Interface Ovid

Database Embase

Date of searching January 30, 2016

Study Types Randomized control trials and observational studies’

Limits No limits

Database strategy

1 exp Vitamin D/ 105925
2 hydroxyvitamin D.mp. 15624
3 1,25-dihydroxycholecalciferol.mp. 1334

4 24,25-dihydroxycholecalciferol.mp. 163

5 1,25-dihydroxyvitamin D3.mp. 6018

6 Vitamin D.tw. 62288
7 lor2or3or4or5o0r6 117168
8 exp Child/ 2272928
9 exp Infant/ 926161
10  Childhood.mp. 330316
11  Infant*.mp. 803451



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Infancy.tw.

Baby.tw.

Baby’s.tw.
Babies.tw.
Neonat*.mp.
Child*.mp.
Schoolchild*.tw.
Schoolage*.tw.
School age*.tw.
Kids.tw.

Kid.tw.

Toddler*.tw.

exp Pediatrics/
Pediatric*.mp.
Paediatric*.mp.

exp Schools/
Kindergar*.tw.
Primary school*.mp.
exp Pregnancy/
Pregnant Women/
Gestation.mp.
(pregnanc* or pregnant).mp.
gravidity/ or postpartum period/ or pregnancy trimesters/

(gravidity or peripartum period or postpartum period).mp.

exp Breast Feeding/

(breast feeding or breastfeeding).mp.
Lactation/

lactation.mp.

Milk, Human/

((human or breast) adj1 milk).mp.
or/8-41

7 and 42

exp animals/ not humans.sh.

43 not 44

exp Hypersensitivity/
hypersensitiv:.mp.

allerg*.mp.

anaphyla*.mp.

asthma*.mp.

wheez*.mp.

eczema*.mp.

dermatit*.mp.

rhinit*.mp.

hyperreactiv*.mp.

51760
40153
2470
40269
279324
2270276
13113
267
20183
5607
1858
9009
89907
381375
77246
281779
5745
115091
638165
431318
127611
828937
605720
10771
38888
48741
41982
52471
20880
28541
3862110
21988
21055025
2362
514647
157307
304176
56335
242104
23991
37471
105183
49945
17775



56 (atopi* or atopy).mp. 63796
57  or/46-55 714556
58 45 and 57 96

TCase-control and cohort studies

Database The Cochrane Library

Date of searching January 30, 2016

Study Types Randomized control trials and observational studies*

Limits No limits

Database strategy

1 MeSH descriptor: [Vitamin D] explode all trees 2805
2 "vitamin D":ti,ab,kw 4621
3 hydroxyvitamin 1427
4 1,25-dihydroxycholecalciferol 59

5 1,25-dihydroxyvitamin D3 171

6 24,25-dihydroxycholecalciferol 9

7 #1 or #2 or #3 or #4 or #5 or #6 5685
8 MeSH descriptor: [Child] explode all trees 152

9 MeSH descriptor: [Infant] explode all trees 14330
10 Infant* 43342
11 Infancy 1655
12 Baby* 2871
13 Babies 3380
14  Neonat* 21029
15 Preterm* 7785
16  Newborn* 19707
17  Prematur* 15107
18 Postmatur* 35

19 Child* 106611
20  Schoolchild* 1062
21  School age* 52028
22 Kid 106
23 Kids* 503
24 Toddler* 948
25 Boy* 8480
26 Girl* 4732
27  MeSH descriptor: [Minors] explode all trees 8

28 Minors* 197
29 MeSH descriptor: [Pediatrics] explode all trees 608
30 Paediatric* 10981
31 Peadiatric* 42

32 MeSH descriptor: [Schools] explode all trees 1991



33
34
35
36

37
38
39
40

Preschool*

Kindergar*

Primary school*

#8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or
#18 or #19 or #20 or #21 or #22 or #23 or #24 or #25 or #26 or #27
or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35

MeSH descriptor: [Pregnancy] explode all trees

MeSH descriptor: [Breast Feeding] explode all trees

#36 or #37 or #38

#7 and #39

31280
456
15081
177870

6296
1498
180453
1298




Table S2. Characteristics of included studies

1. PREGNANT WOMEN

. . . Route of Doses of Time of .
Study, Year n Population who Type of vitamin administration vitamin D administration Time of follow-up for
Y received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D
Randomized control trials
Brooke, 1980 (29) 126* Pregnant women Ergocalciferol Oral 1000 IU/day Until delivery At birth
with 28 gestation (unreported)
weeks
Goldring, 2013 (25) 180* Pregnant women Vitamin D3 Oral (tablets) 800 IU/day or 2 months (until At 36 months
at 27 weeks of (ergocalciferol) 200000 Ul delivery)
gestation (single dose)**
Hossain, 2014 (30) 200* Pregnant women Vitamin D3 Oral (liquid 4000 IU/day Until delivery At birth
at 20 weeks of (Ergocalciferol) formulation)
gestation
Mallet, 1986 (52) 57* Pregnant women Vitamin D2 Unreported 1000 IU/day or Last trimester of At hirth
at seven month 200000/1U pregnancy
(single dose)
Roth, 2013-A (31) 160* Pregnant women Vitamin D3 Oral (liquid 35000 IU/week 3 months (last At birth
with gestational age (cholecalciferol)  formulation) trimester of
of 26 to < 30 weeks pregnancy)
Roth, 2013-B (28) 160* Pregnant women Vitamin D3 Oral (liquid 35000 IU/week 3 months (last One year after
with gestational age (cholecalciferol)  formulation) trimester of delivery
of 26 to < 30 weeks pregnancy)
Sablok, 2015 (33) 180* Pregnant women Vitamin D Oral Between 60000 Between second At birth
with gestational age  (cholecalciferol) U to 480000 IU  to third trimester
at 14-20 weeks of pregnancy
Yu, 2009 (32) 180* Pregnant women Vitamin D Oral 800 Ul/day or Until delivery At birth
with 27 gestation (Ergocalciferol 200000 1U
weeks or calciferol) (single dose)
Observational studies
Allen, 2013 (27) 2252 Pregnant women Maternal use of  Unreported Unreported During Infants with aged
vitamin D pregnancy between 11 and 15
supplement months
Anderson 2015 (26) 2478 Pregnant women Maternal use of  Unreported 400 or 1000 During Infants with aged




vitamin D IU/day pregnancy between 0 to 5 years
supplement
2. BREASTFEEDING
Population who Type of vitamin R.Ol.Jte Of. E?ose_s of T_m_we Of. Time of follow-up for
Study, Year n ) . . L administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D
Randomized control trials
Rothberg, 1982 (34) 60* Breastfeeding Vitamin D Unreported 500 IU or 1000 6 weeks At 6 weeks of age
mothers IU/day
Observational studies
Bener, 2012 (24) 966 Breastfeeding Vitamin D Unreported Unreported During Children with different
mothers supplementation breastfeeding age group
3. INFANTS
Population who Type of vitamin Rpgte Of. E?ose; of T.|n.1e Of. Time of follow-up for
Study, Year n ) . . . administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D

Randomized control trials

Alonso, 2011 (36) 102* Full-term 1-month- Vitamin D Oral (drops) 402 IU/day 12 months At 1 year of age
old healthy infants (cholecalciferol)
Chan, 1982 (40) 51* Breastfeeding Vitamin D Unreported 400 IU/day 4 months At 1 year of age
healthy term
infants and
lactating mother
Greer, 1982 (37) 18* Breastfeeding Vitamin D Unreported 400 IU/day Until infants At 6 months of age
healthy term were weaned
infants from breast-
feeding
Madar, 2009 (38) 66*** 6 week-old infants  Vitamin D2 Oral (drops) 400 IU/day 6 weeks At 3 months of age
Ponnapakkam, 2010 (39) 80* Breast-fed term Vitamin D3 Oral (drops) 200 IU/day Between 4 to 6 At 6 months of age

infants '

months

Observational studies




Allen, 2013 (27) 2252 Infants Vitamin D Unreported) Unreported During infancy Infants with aged
supplement between 11 and 15
months
Anderson 2015 (26) 2478 Infants Vitamin D Unreported 400 IU/day During Infants with aged
supplement childhood between 0 to 5 years
Hypponen, 2004 (35) 7648 Infants Vitamin D Unreported <2000 IU to During the first At age 31 years
supplement >2000 IU% year of life
4. CHILDREN
Population who Type of vitamin Rpgte Of. pose§ of Tlme Of. Time of follow-up for
Study, Year n ) . . . administration vitamin D administration
received vitamin D D administered . . . outcome(s)
and forms administered of vitamin D
Randomized control trials
Abrams, 2013 (53) 64* Children between Vitamin D3 Oral 1000 IU/day 8 weeks At the end of the trial
4-8.9 years old (8" week later)
Guillemant 2001 (41) 57* Adolescents Vitamin D3 Oral (phial of 100000 1U/3 18 months At the end of the trial
between 13 to 16 water-soluble times (18 months later)
years old oral solution)
Hower 2013 (44) 92* Children between Vitamin D Oral 400 IU/day 8 months At the end of the trial
2-6 years old fortified milk (8 months later)
Khadilkar 2010 (54) 50* Adolescents Vitamin D2 Oral 300000/4 12 months At the end of the trial
between 14 to 15 times (12 months later)
years old
Lewis 2013 (55) 323* Children between Vitamin D3 Oral (tablets) 400, 1000, 12 weeks At the end of the trial
9-13 years old 2000, or 4000 (12 weeks later)
IU/day
Maalouf 2008 (56) 340* Adolescents Vitamin D3 Oral 1400 or 14000 12 months At the end of the trial
between 10 to 17 Ul/weekly (12 months later)
years old
Mglgaard 2010 (42) 225* Children between Vitamin D3 Oral 200 or 400 12 months At the end of the trial
11 to 12 years old IU/day (12 months later)
Rich Edwards 2011 (57) 579 Children between 9  Vitamin D3 Oral 13700 IU in 49 days At the end of the trial
to 11 years old one week or

300 IU/day




Rajakumar, 2015 (58) 157+ Children between 8 Vitamin D3 Oral (tablets) 1000 IU/daily 6 months At the end of the trial

to 14 years old (6 months later)

Urashima 2010 (59) 430* Children between 6  Vitamin D3 Oral (tablets) 1200 IU/day 4 months At the end of the trial
to 15 years old (4 months later)

Vijakainen 2006 (43) 228 Adolescents Vitamin D3 Oral 200 or 400 12 months At the end of the trial
between 11 to 12 IU/day (12 months later)
years old

Ward 2010 (60) 73* Adolescents Vitamin D 2 Oral 150000 IU/four 12 months At the end of the trial
between 12 to 14 (ergocalciferol) times (12 months later)
years old

*Patients randomized. **Results presented in metanalysis correspond to pooled data. Single oral dose was administered as cholecalciferol (oral bolus). **Randomization was
carried out at the health clinic level. " Two group of infants received vitamin D: one group started the vitamin D supplementation at birth and another group started at 2 months of
age. ¥ The daily dose of vitamin D was calculated on the basis of concentration of vitamin D in the product used and the reported dosage (categorized as <50 pg, 50 yg, or >50 pg).



Table S3. Characteristics of excluded studies

Studies

Study was no RCT or
Observational study t

Patients were not
healthy §

Intervention was not
vitamin D

supplementation only

Study did not report any
of the outcomes of
interest

Duplicate

Al-Shaar, 2014 (1)

Ala-Houhala, 1988 (2)

Ala-Houhala 1986 (3)

Alyasin, 2011 (4)

Allan, 2015 (5)

Arabi, 2009 (6)

Arikoglu, 2015 (7)

Arshi, 2014 (8)

Awasthi, 2014 (9)

Bacharier, 2014 (10)

Backstréom, 2000 (11)

Backstrom, 1999 (12)

Baek, 2014 (13)

Baiz, 2014 (14)

Bar Yoseph, 2015 (15)

Baris, 2015 (16)

Bechard, 2015 (17)

Bird, 2014 (18)

Brett, 2015 (19)

Brehm, 2012 (20)

Brehm, 2009 (21)

Brehm, 2010 (22)

Camargo, 2012 (23)




Camargo, 2011 (24)

Camargo, 2007 (25)

Carroll, 2011 (26)

Cashman, 2011 (27)

Chawes, 2014 (28)

Chawes 2016 (29)

Cheng, 2005 (30)

Cosenza, 2013 (31)

Delvin, 1986 (32)

Devereux, 2007 (33)

Du, 2004 (34)

Duhamel, 2000 (35)

Erkkola, 2009 (36)

Freishtat, 2010 (37)

Gale, 2008 (38)

Ganmaa, 2012 (39)

Gentile, 2010 (40)

Gergen, 2013 (41)

Grant, 2014 (42)

Grant, 2015 (43)

Green, 2010 (44)

Greene, 2011 (45)

Greer, 1981 (46)

Harvey, 2012 (47)

Heimbeck, 2013 (48)

Hibbs, 2015 (49)




Hollams, 2011 (50)

Hughes, 2011 (51)

Ito, 2013 (52)

Jacobs, 2011 (53)

Jensen, 2015 (54)

Jones, 2012 (55)

Kemp, 2013 (56)

Khadgawat, 2013 (57)

Kim, 2010 (58)

Koistinen, 2014 (59)

Krobtrakulchai 2013, (60)

Kull, 2006 (61)

Lewis, 2012 (62)

Li, 2015 (63)

Litonjua, 2014 (64) £

Litonjua, 2016 (65)

Liu, 2011 (66)

Liu, 2013 (67)

Ma, 2011 (68)

Madsen, 2013 (69)

Magnus, 2013 (70)

Maguire, 2014 (71)

Majak, 2011 (72)

Marchisio, 2013 (73)

Marya, 1981 (74)

Maslova, 2013 (75)




Maxwell, 1981 (76)

Menon, 2012 (77)

Meyer, 2015 (78)

Miller, 2015 (79)

Miyake, 2010 (80)

Miyake, 2012 (81)

Miyake, 2014 (82)

Morales, 2012 (83)

Mouratidou, 2013 (84)

Moyer-Mileur, 2003 (85)

Mullins, 2010 (86)

Mullins, 2010 (87)

Mullins, 2011 (88)

Mullins, 2012 (89)

Nissen, 2015 (90)

Norizoe, 2014 (91)

Nwaru, 2010 (92)

O'Connor, 2010 (93)

Oktaria, 2013 (94)

Oliver, 2014 (95)

Ozaydin, 2013 (96)

Palmer, 2015 (97)

Persson, 2013 (98)

Peters, 2015 (99)

Pike, 2012 (100)

Rajabbik, 2014 (101)




Rochat, 2010 (102)

Rosser, 2014 (103)

Rothers, 2011 (104)

Sacheck, 2015 (105)

San, 2013 (106)

Sharief, 2011 (107)

Sidbury, 2008 (108)

Stelmach, 2015 (109)

Stenberg, 2014 (110)

Strucinska, 2015 (111)

Sun, 2011 (112)

Tolppanen, 2011 (113)

Tolppanen, 2013 (114)

Trilok-Kumar, 2015 (115)

Tse, 2012 (116)

Tu, 2015 (117)

Uysalol, 2013 (118)

van Oeffelen, 2011 (119)

Venkataraman, 1992 (120)

Visness, 2015 (121)

Wagner, 2006 (122)

Wagner 2013 (123)

Wang, 2014 (124)

Weisse, 2013 (125)

Willers, 2007 (126)

wills, 2013 (127)




Wist, 2007 (128) . .

Wu, 2012 (129) .

Yadav, 2014 (130) . .

Yao, 2014 (131) . .

Young, 2001 (132) .

Zhang, 2003 (133) R
Zhang, 2014 (134) .

Zhong, 2013 (135) .

Zhu, 2005 (136) .

Zhu 2003 (137) .
Zhu, 2008 (138) .
Zittermann, 2004 (139) . R
Zoratti, 2013 (140) .

Zosky, 2014 (141) .

tCase-control or cohort studies. 80nly for randomized control trial. T Information about vitamin D supplementation was rejected if that was obtained by using any
food frequency questionnaire. $This is a protocol of the RCT published by Litonjua 2016.
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Table S4. Summary of Risk of Bias in non-randomized studies.

Allen 2013 (27)

Type of study: Case-control

Participants: Pregnancy women and infants
Experimental intervention: Vitamin D supplementation
Control intervention: No Vitamin D supplementation

Domains
Benefit or ;
ias i ias i i i Overall Risk
Outcome harm of . Blag in Bias in Bias due to Bias due Bias in Bias in :
: . Bias due to selection of measurement departures to . of Bias
intervention . o . L measurement | selection of the
confounding participants of from intended missing
. . . . . of outcomes reported result
into the study | interventions interventions data
Food allergy Benefit Moderate Moderate Moderate Moderate Low Moderate Moderate MODERATE
Anderson 2015 (26)
Type of study: Cohort
Participants: Pregnancy women and infants
Experimental intervention: Vitamin D supplementation
Control intervention: No Vitamin D supplementation
Domains
Benefit or ias i ias i i i Overall Risk
Outcome harm of . B|a§ in Bias in Bias due to Bias due Bias in Bias in :
. . Bias due to selection of measurement departures to . of Bias
intervention . o . L measurement selection of the
confounding participants of from intended missing
. . . . ) of outcomes reported result
into the study | interventions interventions data
Asthma/wheezing | Benefit Low Low Moderate Moderate Low Moderate Moderate MODERATE




Bener 2012 (24)

Type of study: Case-control
Participants: Breastfeeding women
Experimental intervention: Vitamin D supplementation
Control intervention: No Vitamin D supplementation

Domains
Benefit or ias i ias i i i Overall Risk
Outcome harm of . B|a§ in Bias in Bias due to Bias due Bias in Bias in :
. . Bias due to selection of measurement departures to ) of Bias
intervention . . . L measurement selection of the
confounding participants of from intended missing
. . . . . of outcomes reported result
into the study | interventions interventions data
Asthma Benefit Moderate Serious * Moderate Serious 2 Low Moderate Moderate MODERATE

1. Controls were sampled from a population that is unlikely to be representative of the population that gave rise to the cases; 2. Switches in treatment, co-interventions, or problems with implementation
fidelity are apparent and are not adjusted for in the analyses.

Hypponnen 2014 (35)

Type of study: Case-control
Participants: Infants

Experimental intervention: Vitamin D supplementation
Control intervention: Irregular or No Vitamin D supplementation

Domains
Benefit or ias i ias i i i Overall Risk
Outcome harm of . Blag in Bias in Bias due to Bias due Bias in Bias in :
. . Bias due to selection of measurement departures to . of Bias
intervention . . . L measurement selection of the
confounding participants of from intended missing
. . . . . of outcomes reported result
into the study | interventions interventions data
Asthma Benefit Moderate Low Moderate Moderate Moderate | Moderate Moderate MODERATE
Allergic rhinitis Benefit Moderate Low Moderate Moderate Moderate | Moderate Moderate MODERATE




Table S5. EVIDENCE PROFILES

EVIDENCE PROFILE: PREGNANCY WOMEN

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann

Date: January 19, 2015; updated January 30 2016

Question: Vitamin D versus no vitamin D supplementation in pregnant women for the prevention of allergy in their children and other important outcomes

Setting: General population
Bibliography: Allen 2013 (1), Anderson 2015 (2), Brooke 1980 (3), Goldring 2013 (4) , Hossain 2014 (5), Mallet 1986 (6), Roth 2013 (7), Sablok (8), Yu 2009 (9)

Quality assessment No of patients Effect
. A . Quality Importance
Ne of . Risk of . . - Other S No vitamin D Relative Absolute
Sunles Study design bias Inconsistency | Indirectness | Imprecision SIS Vitamin D supplementation (95%C) (95% Cl)
Eczema (follow up: 3 years)
1 randomised trials serious not serious not serious Very serious none 30/102 15/49 (30.6%) RR 0.96 12 fewer per 1000 [| D I] CRITICAL
2 3 (29.4%) (0.57 to 1.61) (from 132 fewer to 187 more) VERY LOW
1.0% ¢ 0 fewer per 1000
(from 4 fewer to 6 more)
Allergic rhinitis (follow up: 3 years)
1 randomised trials serious not serious not serious Very serious none 11/101 7149 (14.3%) RR0.76 34 fewer per 1000 [| D I] CRITICAL
2 5 (10.9%) (0.31t0 1.85) (from 99 fewer to 121 more) VERY LOW
14.6% 6 35 fewer per 1000
(from 101 fewer to 124 more)
Asthma/wheezing (follow up: 3 years)
1 randomised trials serious ! not serious not serious very serious none 17/108 7150 (14.0%) RR 1.12 17 more per 1000 |] D [| CRITICAL
2 7 (15.7%) (0.50 to 2.54) (from 70 fewer to 216 more) VERY LOW
9.4% ¢ 11 more per 1000
(from 47 fewer to 145 more)
Asthma/wheezing °
1 observational not not serious not serious serious 10 none 493/2478 9.4%38 OR 0.65 31 fewer per 1000 [| D I] CRITICAL
studies serious (19.9%) (0.46 t0 0.92) (from 7 fewer to 48 fewer)
1 VERY LOW

Food allergy (follow up: 3 years)




Quality assessment No of patients Effect
. A . Quality Importance
Ne of . Risk of " . - Other S No vitamin D Relative Absolute
Sunles Study design bias Inconsistency | Indirectness | Imprecision SIS Vitamin D supplementation (95%C) (95% Cl)
1 randomised trials serious ! not serious not serious very serious none 12/102 3/49 (6.1%) RR 1.92 56 more per 1000 |] D [| CRITICAL
2 12 (11.8%) (0.57 t0 6.50) (from 26 fewer to 337 more) VERY LOW
3.3% 1 30 more per 1000
(from 14 fewer to 182 more)
Food allergy
1 observational not not serious not serious serious 14 none 27 cases 213 controls OR 150 |] D [| CRITICAL
studies serious (0.78t0 2.88)
15 VERY LOW
3.3% 1 16 more per 1000
(from 7 fewer to 56 more)
Rickets
1 randomised trials not not serious not serious Very serious none 0/59 (0.0%) 0/67 (0.0%) not estimable [| D I] CRITICAL
serious 1 Low
Nutritional status: birth weight (gr)
6 randomised trials not not serious not serious serious 1 none 455 366 MD 52.78 more |] D [| CRITICAL
serious (64.34 fewer to 169.9 more)
MODERATE
Any adverse events (children)
2 randomised trials not not serious not serious Very serious none 0/117 (0.0%) 0/117 (0.0%) not estimable 0 fewer per 1000 [| D I] CRITICAL
serious 16 (from 20 more to 20 fewer) LOW
Any adverse events (mother) (assessed with: Preeclampsia)
3 randomised trials serious 8 [ not serious not serious Very serious none 36/254 31/266 (11.7%) RR 1.46 54 more per 1000 [| D I] CRITICAL
1 (14.2%) (0.31t0 6.78) (from 80 fewer to 674 more) VERY LOW
Serious adverse events (children)
3 randomised trials not not serious not serious very serious none 8/213 (3.8%) 10/213 (4.7%) RR0.79 10 fewer per 1000 |] D [| CRITICAL
serious ey (0.33t0 1.90) (from 31 fewer to 42 more) LOW
Serious adverse events (mother)
2 randomised trials not not serious not serious Very serious none 12/158 (7.6%) 8/163 (4.9%) RR 1.55 27 more per 1000 [| D I] CRITICAL
serious 2 (0.65 to 3.69) (from 17 fewer to 132 more) Low

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio; MD: Mean difference




=

Serious risk of bias. One study that carried large weight for the overall effect estimate rated as high risk of bias due to lack of concealment of allocation, and lack of blinding of participants and caregivers

Indirectness. One study assessed the effect of the intervention in 3-year-old children, which was measured in the development of eczema, asthma, allergic rhinitis, or food allergy. The effect of the intervention could be different in children
over 3 years old or adults

3 Very serious imprecision. Wide confidence interval with only 45 events in total

4. Difference in anticipated absolute effect was calculated based on the range of prevalence of eczema in International Study for Asthma and Allergy in Childhood (ISAAC) Phase Three (1%) (10)

5. Very serious imprecision. Wide confidence interval with only 18 events in total
6

7

8

~

Difference in anticipated absolute effect was calculated based on the total global prevalence of rhinoconjunctivitis symptoms for the 13- to 14-year old children according with Phase Three ISAAC (14.6%) (11)
Very serious imprecision. Wide confidence interval with only 24 events in total
. Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC in 9.4% (12)

9. Wheezing was measured using the ISAAC questionnaire

10.  Very serious imprecision. Wide confidence interval with only 128 events in total

11.  Odds ratio adjusted by age, sex, body mass index (BMI), outdoor play, daycare attendance, birth weight and breastfeeding duration

12, Very serious imprecision. Wide confidence interval with only 15 events in total

13.  Difference in anticipated absolute effect was calculated based on the prevalence of food allergy in the population as a result of food challenge tests to any food according with metanalysis of Rona et al. 2007 (13)

14.  Very serious imprecision. Wide confidence interval with only 240 events in total

15.  Odds ratio was adjusted by infant formula, history of egg consumption, infant history of eczema, age [in months] at Oral Food Challenge, infant's gender, duration of breastfeeding, infant consumption of fish, number of siblings, socioeconomic
status, pet ownership, maternal use of vitamin D supplements during pregnancy, maternal smoking during pregnancy, family history of allergy, filaggrin null mutations, season of birth, and UVR at the month of birth

16.  Very serious imprecision with no events in a small study

17.  Very serious imprecision. Wide confidence interval crosses 0 from -64.34 to 169.9 grs

18.  Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to selective outcome reporting in 4 out of 7 studies.

19.  Very serious imprecision. Wide confidence interval with only 67 events in total

20.  Very serious imprecision. Wide confidence interval with only 18 events in total

21.  Very serious imprecision. Wide confidence interval with only 20 events in total
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EVIDENCE PROFILE: BREASTFEEDING WOMEN

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann

Date: January 19, 2015; updated January 30 2016
Question: Vitamin D versus no vitamin D supplementation in breastfeeding women for the prevention of allergy in their children and other important outcomes
Setting: General population
Bibliography: Bener 2012 (1), Rothberg 1982 (2)

Quality assessment N of patients Effect
ualit Importance
L0 Study design RISkiof Inconsistency | Indirectness | Imprecision Qe Vitamin D oliAmID REIAT Hirsallite ualy °
studies Y 0esig bias y p considerations supplementation (95% Cl) (95% Cl)
Eczema
0 not CRITICAL
estimable
Allergic rhinitis
0 not CRITICAL
estimable
Asthma/wheezing (follow-up: up to 16 years)
1 observational serious not serious not serious serious 3 none 483 cases 483 controls OR 1.09 I] [| [I CRITICAL
studies 2 (0.84t0
W 1.40) VERY LOW
9.4% 8 more per 1000
(from 14 fewer to 33 more)
Food allergy
0 not CRITICAL
estimable
Rickets (follow up: 6 weeks)
1 randomised trials serious $ not serious not serious very serious none 0/18 0/10 (0.0%) not 0 fewer per 1000 I] [| [I CRITICAL
6 (0.0%) estimable (from 140 more to 140 fewer) VERY LOW
Any allergy
0 not CRITICAL
estimable
Nutritional status
0 not CRITICAL
estimable

Adverse events




Quality assessment No of patients Effect
. — . Quality Importance
Ne of . Risk of . " - Other S No vitamin D Relative Absolute
sunles Study design bias Inconsistency | Indirectness | Imprecision SIS Vitamin D supplementation (95%C) (95%C))
0 not CRITICAL
estimable
Severe adverse events
0 not CRITICAL
estimable

Cl: Confidence interval; OR: Odds ratio

RGNS S

Serious risk of bias. Controls were sampled from a population that is unlikely to be representative of the population from which cases were selected, and analysis was not adjusted for confounding factors

Indirectness. Over 80% of the children in the study had mild to severe vitamin D deficiency

Serious imprecision. Wide confidence interval with 483 events in total

Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC in 9.4% (3)
Serious risk of bias. One study that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about random sequence generation, allocation concealment, and incomplete outcome data
Very serious imprecision with no events in a small study
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EVIDENCE PROFILE: INFANTS

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann

Date: January 19, 2015; updated January 30 2016

Question: Vitamin D versus no vitamin D supplementation in infants for the prevention of allergy and other important outcomes

Setting: General population

Bibliography: Allen 2013 (1), Alonso 2011 (2), Anderson 2015 (3), Chan 1982 (4), Greer 1982 (5), Hypponen 2004 (6), Madar (7), Ponnapakkam (8):

Quality assessment N of patients Effect
ualit Importance
N Study design RISKof Inconsistency | Indirectness | Imprecision Qe Vitamin D 10 REIAG Hiliie ualy °
studies Y 0esig bias y P considerations intervention/placebo (95% CI) (95% CI)
Eczema
0 - - - - - - - - not - - CRITICAL
estimable
Allergic rhinitis (follow up: 31 years)!
1 observational serious 2 not serious not serious serious 3 none 1974/6748 3/20 (15.0%) RR 1.95 143 more per 1000 [| D I] CRITICAL
studies (29.3%) (0.69 to (from 47 fewer to 681 more)
554) VERY LOW
14.6% ¢ 139 more per 1000
(from 45 fewer to 663 more)
Asthma/wheezing (follow up: 31 years)!
1 observational serious 2 not serious not serious serious § none 470/6748 (7.0%) 0/20 (0.0%) RR 3.07 0 fewer per 1000 [| D I] CRITICAL
studies (0.19to (from 0 fewer to 0 fewer)
50.88) VERY LOW
9.4% 6 195 more per 1000
(from 76 fewer to 1000 more)
Asthma/wheezing (follow up: 72 months)”
1 observational not not serious not serious serious 8 none 493/2478 9.4% OR 1.00 0 fewer per 1000 |] D [| CRITICAL
studies serious (19.9%) (0.81t0 (from 16 fewer to 19 more)
123) VERY LOW
Food allergy (follow up: 1 years)
1 observational serious 9 not serious serious 10 serious 1 none 211274 (1.7%) 30/207 (14.5%) OR0.49 68 fewer per 1000 [| D I] CRITICAL
studies (0.27 to (from 15 fewer to 101 fewer)
0.88) VERY LOW
33% 12 17 fewer per 1000
(from 4 fewer to 24 fewer)

Rickets (follow up: range 2 months to 12 months)




Quality assessment No of patients Effect
. . Quality Importance
Ne of . Risk of . " - Other N no Relative Absolute
studies SHHIdESTN bias {canaSteneyY dermes- Y[ mBIECISN considerations naminD intervention/placebo (95% CI) (95% CI)
4 randomised trials serious 13 not serious serious 14 serious 15 none 0/86 (0.0%) 0/91 (0.0%) not 0 fewer per 1000 |] D [| CRITICAL
estimable (from 40 more to 40 fewer) VERY LOW
Nutritional status (body weight in grams) (follow up: range 6 months to 12 months)
1 randomised trials serious 16 not serious not serious serious 17 none 36 44 - 0 [| D I] CRITICAL
(0to0) Low
Any adverse events
2 randomised trials serious 18 not serious not serious serious 19 none 4/58 (6.9%) 4/51 (7.8%) RR 0.85 12 fewer per 1000 |] D [| CRITICAL
(0.23t0 (from 60 fewer to 168 more)
3.14) Low
Serious adverse events
1 randomised trials serious 20 not serious not serious serious 2 none 0/17 (0.0%) 1/8 (12.5%) RR0.17 104 fewer per 1000 [| D I] CRITICAL
(0.01to (from 124 fewer to 338 more)
3.70) Low

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio

Information corresponds to case control study, Hypponen 2004 (6)

Serious risk of bias. Criteria for diagnosis of asthma and allergic rhinitis were not provided, and results were not adjusted for confounding factors

Serious imprecision. Wide confidence interval with only 3 events in total

Difference in anticipated absolute effect was calculated based on the total global prevalence of rhinoconjunctivitis symptoms for the 13- to 14-year old children according with the International Study for Asthma and Allergy in Childhood
(ISAAC) Phase Three (14.6%) (9)

Serious imprecision. Wide confidence interval with only 470 events in total and not no events in a small control group

Difference in anticipated absolute effect was calculated based on the total global prevalence of asthma symptoms in the 6-7 year old children according with Phase Three ISAAC (9.4%) (10)

Information corresponds to cohort study, Anderson 2015 (3)

Serious imprecision. Wide confidence interval

Serious risk of bias. Results were not adjusted for confounding factors

Serious indirectness. The outcome was measured after 1 year of life, which is likely a short frame time to reliably measure development of food allergy

Serious imprecision with only 51 events in total

Difference in anticipated absolute effect was calculated based on the prevalence of food allergy in the population as a result of food challenge tests to any food according with meta-analysis of Rona et al. 2007 (3.3%) (11)
Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to lack of blinding in 2 out of 4 studies and incomplete outcome data in 2 out of 4 studies
Serious indirectness. Patients included in the study were follow-up from 2 to 12 months which is not long enough for assessing development of rickets

Serious imprecision. Wide confidence interval with no events among 177 children

Serious risk of bias. One study that carried large weight for the overall effect estimate rated as high risk of bias due to lack of random sequence generation

Serious imprecision. Mean weights were not significant different between patients who received vitamin D supplementation versus no vitamin D supplementation. Mean values was displayed in a graphic
Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as high risk of bias due to incomplete outcome data in 2 out of 3 studies

Serious imprecision. Wide confidence interval with only 8 events in total

Serious risk of bias. One study that carried large weight for the overall effect estimate rated as high risk of bias due to incomplete outcome data

Serious imprecision. Wide confidence interval with only 1 events in total
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EVIDENCE PROFILE: CHILDREN

Authors: Juan José Yepes-Nufiez, Jan Brozek, Carlos Cuello-Garcia, Yuan Zhang, Gian Paolo Morgano, Holger Schiinemann

Date: January 19, 2015; updated January 30 2016

Question: Vitamin D versus no vitamin D supplementation in children for the prevention of allergy and other important outcomes

Setting: General population
Bibliography: Abrams 2013 (1), Guillemant 2001 (2), Khadilkar 2010 (3), Lewis 2013 (4), Maalouf 2008 (5), Mglgaard 2010 (6), Rajakumar 2015 (7), Rich Edwards 2011 (8),
Urashima 2010 (9), Vijakainen 2006 (10), Ward 2010 (11)

Quality assessment N of patients Effect
ualit Importance
RO Study design RISKof Inconsistency | Indirectness | Imprecision i Vitamin D 10 IIFG Hiliie ety °
studies Y 0esig bias y P considerations intervention/placebo (95% CI) (95% CI)
Eczema
0 not estimable CRITICAL
Allergic rhinitis
0 not estimable CRITICAL
Asthma/wheezing
0 not estimable CRITICAL
Food allergy
0 not estimable CRITICAL
Rickets
0 not estimable CRITICAL
Nutritional status
3 randomised serious not serious not serious serious 2 none 320 175 MD 0.87 kg more [| D I] CRITICAL
trials (0.1 more to 1.64 more) Low
Any adverse events
8 randomised not serious | not serious not serious serious 3 none 8/1285 5/610 (0.8%) RR0.78 2 fewer per 1000 |] D [| CRITICAL
trials (0.6%) (0.26 10 2.32) (from 6 fewer to 11 more) MODERATE
Serious adverse events
1 randomised serious 4 not serious not serious serious 5 none 1/46 (2.2%) 1/34 (2.9%) RR0.74 8 fewer per 1000 [| D I] CRITICAL
trials (0.05t0 (from 28 fewer to 306 more) LOW

11.40)




Cl: Confidence interval; MD: Mean difference; RR: Risk ratio; OR: Odds ratio

1 Serious risk of bias. Studies that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about random sequence generation, allocation concealment, blinding of outcome assessment, and
incomplete outcome data in all studies

2. Serious imprecision. Wide confidence interval including only 495 patients in total
3. Serious imprecision. Wide confidence interval with only 13 events in total
4. Serious risk of bias. One study that carried large weight for the overall effect estimate rated as unclear risk of bias due to insufficient information about allocation concealment, and blinding of outcome assessment
5. Serious imprecision. Wide confidence interval with only 2 events in total
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