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Risk of incident preeclampsia

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio  limit limit Z-Value p-Value

Jamilian, M (2018) 0,643 0,100 4,153 -0464 0,643
Sasan, SB (2017) 0424 0,187 0958 -2,063 0,039
Asemi, Z (2016) 0,319 0,012 8251 -0,688 0,491
Karamali, M (2015) 0,310 0,030 3,168 -0,987 0,324
Lei, Q (2015) 0,327 0,104 1,032 -1,906 0,057
Sablok, A (2015) 0,314 0,158 0,627 -3,284 0,001
Samimi, M (2015) 0,310 0,030 3,168 -0,987 0,324
Asemi, Z (2013a) 0321 0,013 8241 -06856 0,493
Asemi, Z (2013b) 0,321 0013 8241 -0686 0,493
Naghshineh, E (2013) 0,265 0,053 1,322 -1,620 0,105
Roth, DE (2013) 3,038 0,122 75693 0677 0,498
Taherian AA (2002) 0,369 0,191 0,715 -2,955 0,003

0365 0257 0519 -5612 0,000

001 0,1 1 10 100
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ABSTRACT:

Background: Maternal vitamin D deficiency has been associatgld an increased risk for
preeclampsia. Despite this, the current evidenagmarding the efficacy of vitamin D
supplementation in preventing preeclampsia is coetisial. To assess the impact of vitamin
D supplementation on the risk of preeclampsia, wdopmed a systematic review of the
literature and a meta-analysis of the availableloamzed clinical trials (RCTSs).

Methods: The primary outcome was preeclampsia. Subgroupyses were carried out
considering the timing of the supplementation, tgbantervention and the study design.
Meta-regression analysis, including the amountiaiwin D and maternal age, were planned
to explore heterogeneitfPROSPERO database registration number: CRD420197)92
Results: Data were pooled from 27 RCTs comprising 59 amnisch included overall 4777
participants, of whom 2487 were in the vitamin Bated arm and 2290 in the control arm.
Vitamin D administration in pregnancy was assodatah a reduced risk of preeclampsia
(odd ratio [OR] 0.37, 95% confidence interval [C0:26, 0.52;1°=0%). If the vitamin D
supplementation was started up to 20 weeks’ gestatie odds was a little lower (OR 0.35,
95%CI: 0.24, 0.50p<0.001). The effect was largely independent of shpplementation
cessation (until delivery or not), type of intertien (vitamin D alone or in association with
calcium), and study design. Increasing dose ofmiitaD was associated with reduced
incidence of preeclampsia (slopelod OR: -1.1, 95%CI: -1.73, -0.4$<0.001).

Conclusions: Results suggest that vitamin D supplementation beyseful in preventing
preeclampsia. These data are especially usefutdalth-care providers who engage in the
management of pregnant women at risk for preeclamf@air findings are a call for action to
definitively address vitamin D supplementation asp@ssible intervention strategy in
preventing preeclampsia in pregnancy.

KEY WORDS:Vitamin D; Pregnancy; Preeclampsia; Meta-analysis.
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INTRODUCTION

Vitamin D deficiency, as measured by circulating(@H)-vitamin D concentrations, is
reported to be as high as 40% among pregnant wamers also very common and profound
during lactation.[1] In Mediterranean countries,and vitamin D deficiency is even more
prevalent (up to 60-80%), neither vitamin D suppeatation nor policies of food
fortification are currently recommended during pragcy, and they remain entirely absent
from clinical practise.[2] As pregnancy progresdbg, requirements of vitamin D increase
and consequently, any preexisting vitamin D deficie can worsen.[3] In particular, a
compromised maternal vitamin D status has beerceded with an approximately two-fold
increased prevalence of congenital heart defeatdfgprings and a higher incidence of fetal
miscarriage, gestational diabetes, bacterial vaijgnand perinatal depression in mothers,
other than impaired fetal and childhood growth.[3-Burthermore, inadequate plasma
25(0OH)-vitamin D concentration during early pregoyarseems to be associated with more
pronounced changes in total cholesterol and lovsitiefipoprotein cholesterol throughout
gestation,[6] and with an increased risk of devielghypertensive disorders.[7]

In a cohort study performed on 13806 pregnant wometernal vitamin D deficiency at 23-
28 weeks of gestation was strongly associated antincreased risk for severe preeclampsia
after adjustment for relevant confounders (oddrg@R] 3.16, 95% confidence interval [CI]:
1.77-5.65).[8] To date, vitamin D supplementatioas hbeen demonstrated to potentiate
nifedipine treatment for preeclampsia, shortening time to control blood pressure and
prolonging time before subsequent hypertensivascnsobablyvia an immunomodulatory
mechanism,[9] though data on the effect of vitamirsupplementation in preventing the

onset of preeclampsia in pregnancy are still inkgiee.[10]
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For this reason, we aimed to assess the impadtashm D supplementation on the risk of
preeclampsia through a systematic review of therditire and a meta-analysis of the

available randomized controlled clinical trials [IR€].

METHODS

The study was designed according to guidelineshef2009 preferred reporting items for
systematic reviews and meta-analysis (PRISMA) state,[11] and was registered in the
PROSPERO database (ID: CRD42019119207). Due tostindy design (meta-analysis),
neither Institutional Review Board (IRB) approvalpr patient informed consents were

required.

Search Strategy

PubMed, SCOPUS, Google Scholar and ISI Web of $eidsy Clarivate databases were
searched, with no language restriction, using thlewing search terms: (“*Vitamin D” OR
“Hydroxyvitamin D (25(OH)D)” OR “25(0OH)D” OR *“25-hgiroxycholecalciferol”’) AND
(“Pregnancy” OR “Pregnant women” OR “Gestation”) BN"“Clinical trial” OR “Clinical
study” OR “study” OR “prospective study” OR “Randmad controlled trial” OR “RCT").
The wild-card term “*” was used to increase thessnty of the search strategy, which was
limited to studies in humans. The reference ligdehtified papers was manually checked for
additional relevant articles. In particular, aduli@l searches for potential trials included the
references of review articles on that issue, aedatbstracts from selected congresses on the
subject of the meta-analysis. Literature was seatétom inception to January'212019.

All abstracts were screened by two reviewers (S& BR) in order to remove ineligible

articles. The remaining articles were obtaineduiirtext and assessed again by the same two
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researchers who evaluated each article indeperdant carried out data extraction and

guality assessment. Disagreements were resolvegbyssion with a third party (AFGC).

Study Selection Criteria

Original studies were included if they met the daling criteria: (i) being a prospective
randomized controlled trial with either multicentresingle-centre design, (ii) having at least
a single dose of vitamin D prescribed in the activeup, (iii) having a control group for
vitamin D supplementation, (iv) involving pregnammen not treated with vitamin D before
gestation, (v) testing the safety of vitamin D adistration, (vi) reporting all the adverse
events occurred during the treatment.

Studies were also excluded according to the foloweriteria: (i) lacking an appropriate
controlled design for vitamin D supplementation testing multivitamin or multimineral
supplements with vitamin D; (ii) studies with theedapping participants with other studies;
(i) reviews, letters or comments; (iv) populatibased cohort studies. Narrative reviews,
comments, opinion papers, editorials, letters or atfier publication lacking primary data

and/or explicit method descriptions, were also edet!.

Data extraction

Data abstracted from the eligible studies werdérs} author’'s name; ii) year of publication;
iii) study location; iv) study design; v) main inslion criteria and underlying disease; vi) type
of intervention; vii) study groups; vii) number pérticipants in the active and control groups;
viii) maternal and ix) gestational age at baselMissing or unpublished data were sought by
trying to contact authors or sponsera e-mail and repeated messages were sent in case of

response. All data extraction and database typerig weviewed by the principal investigator
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authors.

Quality assessment

A systematic assessment of risk of bias in theuohedl studies was performed using the
Cochrane criteria risk of bias tool.[12] The follog items were used: adequacy of sequence
generation, allocation concealment, blinding adsings of dropouts (incomplete outcome
data), selective outcome reporting, and other poe@baources of bias.[13] Risk-of-bias
assessment was independently performed by 2 autiBrand AFGC); disagreements were

resolved by a consensus-based discussion.

Data synthesis

Meta-analysis was entirely conducted using Compreie Meta-Analysis (CMA) V3
software (Biostat, NJ).[14] Effect size was expeessas odd ratio (OR) and 95%CI
interval.[15] Studies’ findings were combined usedixed-effect model since the low level
of heterogeneity, which was quantitatively assesssdg the Higgins indexJL[16] When
results were presented in multiple time pointsyafdta relating to the longest duration of
treatment were considered. Furthermore, in ordeavimid a double-counting problem, in
trials comparing multiple treatment arms versusirgle control group, the number of
subjects in the control group was divided by thgumned comparisons. Studies with zero
events in both arms were excluded.

In order to evaluate the influence of each studyhenoverall effect size, sensitivity analysis
was conducted using the leave-one-out method r@gmoving one study at a time and

repeating the analysis).[17]
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Subgroup analyses were performed to explore thadtngn the effect size of the beginning
of the supplementation related to the gestatiogal &0 weeks or >20 weeks), whether the
supplementation lasted up to the delivery and thpact of calcium intake and study
blindness. Finally, as potential confounders of titeatment response, vitamin D biweekly
supplemented dose and maternal age were entered iited-effect meta-regression model
to explore their association with the estimate@cffize on the risk of preeclampsia. Two-

sidedp-values<0.05 were considered statistically significantdfrtests.

Publication bias

Potential publication biases were explored usinguai inspection of Begg's funnel plot

asymmetry, Begg's rank correlation test and Eggesesghted regression test.[18,19] The
Duval & Tweedie “trim and fill” method was used &aljust the analysis for the effects of
publication biases.[20] Two-sideld values<0.05 were always considered as statistically
significant and, in case of a significant resulbsBnthal fail-safe N test was applied in order
to calculate the number of additional negative issithat would be needed to increaseRhe

value for the meta-analysis to above 0.05.[21]

RESULTS

Flow and characteristics of the included studies

After database searches performed strictly accgrtbinnclusion and exclusion criteria, 257

published articles were identified, and the abstragere reviewed. Of these, 151 were
excluded because they were non-original articlestiAer 59 were eliminated because they
did not finally meet the inclusion criteria. Thué7 articles were carefully assessed and

reviewed. An additional 20 studies were excludedabse of substantial sample overlap
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(n=6), studies testing multivitamin or multiminerslipplements with vitamin D (n=3), or
lack of a control group for vitamin D supplementat(n=11) Appendix 1).

Finally, 27 RCTs were eligible and included in theta-analysis.[22-48] The study selection
process is shown iRigure 1. Data were pooled from 27 RCTs comprising 59 amisch
included 4777 participants, with 2487 in the vitanb-treated arm and 2290 in the control
one.

Eligible studies were published between 1980 ari82d enrolled pregnant women at low-
to-high risk for preeclampsia according to the mesent guidelines of the European Society
of Cardiology (ESC), the American Heart Associati&tiA), and the American College of
Obstetricians and Gynecologists (ACOG) [49-51]. yiivere conducted in Iran (n=15), India
(n=3), Bangladesh (n=2), France (n=2), Brazil (n=China (n=1), Europe (multicentre
Europe-wide study) (n=1), New Zealand (n=1), anditééh Kingdom (n=1). Several
pharmaceutical forms of vitamin D and differentitigs of administration were tested across
the studies. Detailed baseline characteristicshef évaluated studies are summarized in

Table 1.

Risk of bias assessment

Almost every included study was characterized Hficent information regarding random
sequence generation, allocation concealment andomeel blinding, and outcome
assessments, and showed low risk of bias becausearfiplete outcome data and selective

outcome reporting. Details of the quality of bi@sessment are reportedTiable 2.

Risk of preeclampsia
No cases of preeclampsia were experienced by pnegraanen enrolled in 17 studies among

those selected. In pooled analyses for the renmibihstudies, vitamin D supplementation
9
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was inversely associated with an increased rigk@éclampsia (OR 0.37, 95%CI: 0.26, 0.52,
p<0.001;1°=0%) (Figure 2) and the results remained strong in the leaveennesensitivity
analysis Figure S1). When the supplementation began up to 20 weekestaation, the risk
was even a little lower (OR 0.35, 95%Cl: 0.24, 0.$80.001; 1°=0%). When the
supplementation of vitamin D was started after2t® week, the statistical significance was
lost, though the trend was maintained (OR 0.60, ©6%.18, 2.03p=0.411;1°=0%). The
test to compare the two effect sizes (0\M350.60) yielded a Q-value of 0.69 with a
corresponding value of 0.408, so that there were no significafiécences between groups.
The effect was largely independent from the cormynaf the supplementation before (OR
0.36, 95%CI: 0.23, 0.55<0.001;1°=0%) or up to delivery (OR 0.38, 95%Cl: 0.21, 0.69,
P=0.002:1°=0%) (o between groups 0.877), from the type of inten@ntionsidering vitamin

D alone (OR 0.37, 95%CI: 0.24, 0.58:0.001:1°=0%) or in association with calcium (OR
0.36, 95%CI: 0.20, 0.65=0.001;1°=0%) ( between groups 0.966) and whether open-label
(OR 0.34, 95%CI: 0.21, 0.55<0.001;1°=0%) or blinded (OR 0.40, 95%Cl: 0.23, 0.56,
p<0.001;1°=0%) ( between groups 0.690Figure 3). Increasing the dosage of vitamin D
was inversely associated with the increasing rislpreeclampsia (slope dbg OR: -1.1,
95%CI: -1.73, -0.46, corresponding to OR 0.33, 95%18, 0.63; two-tailedp<0.001)
(Figure 4). This risk of preeclampsia was not associatetl wiaternal agep0.05) Figure

4).

Visually, the funnel plot of standard error by lodds ratio was slightly asymmetri€igure
S2). This asymmetry was imputed to two potentiallyssmg studies on the right side of the
funnel plot, which altered the estimated risk oégmlampsia from 0.365 to 0.373 (95%CI:
0.265, 0.524). However, Egger’s linear regressiod 8egg’s rank correlation did not

confirm the presence of any publication bipsQ.05 for all comparisons). Finally, the classic

10
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fail-safe N test suggested that 52 studies withatieg results would be needed to bring the

estimated risk of preeclampsia to a non-signifi¢am¢! (>0.05).

DISCUSSION

Preeclampsia is associated with adverse materddesal outcomes,[52,53] hence there is an
increasing urgency in identifying clinical and lahtory predictors of preeclampsia, though it
is even more important to identify safe and effextvays to prevent its development. To the
best of our knowledge, the current systematic mevand meta-analysis is the first to
comprehensively analyse evidence from randomizeotraiked clinical studies on the
efficacy of supplementation with vitamin D on theyention of preeclampsia.

A previous meta-analysis by Khairgg al. mainly focused on calcium supplementation,
concluded that vitamin D supplementation might d&lage been beneficial for the prevention
of hypertensive disorders in pregnancy, though regrdence was needed.[54] However, our
meta-analysis would be large enough to dispel amybd On the basis of the present
findings, vitamin D supplementation was very beciafiin prevention of preeclampsia and
largely independent of the timing of the suppleragan (until delivery or not), maternal age
and vitamin D dosage. When the supplementatiotaitesi up to 20 weeks of gestation, the
benefit for pregnant women seems to be much higher.

Furthermore, co-administration of vitamin D comlangith calcium does not seem to bring
an additional benefit. On the other hand, calci@quires daily administration and a high
dosage, that could increase the general cardiolzasiask of the pregnant women.[55,56]
Indeed, the most recent ESC, World Health OrgaiwaafWHO) and ACOG Guidelines
[49,51,57] recommend calcium supplementation tqtescribed in deficiency in the pre-
gestational age without referring to vitamin D,haligh the latter might be preferred for

preventing preeclampsia. Indeed, vitamin D deficyers associated with a relatively large
11
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number of risk factors for endothelial dysfunctiand vascular health impairment [58]. On
the other side, adequate vitamin D intake mighp Iveth the maintenance of the calcium
homeostasis — which is inversely related to bloogsgure levels — [32] or may directly

suppress the proliferation of the vascular smootisate cells.[59] Furthermore, vitamin D

might be a powerful endocrine suppressor of remsymthesis and could regulate the renin-
angiotensin system, which plays a critical roldliood pressure control.[59] Finally, vitamin

D could also modulate the synthesis of adipokinglated to endothelial and vascular
health.[60]

There are some limitations of the current analyBiee main one is related to the different
administration timing and pharmaceutical forms wamin D supplemented to the pregnant
women. At a high dosage, even in a single admatistn, vitamin D may therefore be

sufficient to prevent preeclampsia, considering th&amin D accumulates in body fat.[61]

Further research should be focused on the reconmederejimen in pregnancy (i.e. daily,

weekly or a single dose). Based on our data we tmigbommend beginning of a

supplementation up to 20 week of a preghancy,pgetive it is going to be continued up to
delivery or not, with the dose around 25.000 Ul/kyeehere the weekly administration could
require the monitoring of calcemia and calciurigpatentially markers of potential vitamin D

overdose. Thought it seems to be no interactiowdxst vitamin D and preeclampsia by
maternal age, the explored range of age in our -an@dysis is narrow since the included
studies do not enrol women younger than 20 or dldan 34 years. Then, in the included
RCTs, no information on achieved vitamin D seruwelds reported. As a result, it is still

unknown if the benefit of vitamin D supplementatiengreater among women still with

vitamin D deficiency and/or in the ones reaching tptimal serum vitamin D levels.

However, the aim of our study was to evaluateiifical vitamin D supplementatioper se

could prevent a clinically relevant outcome suchpeseclampsia incidence and our results
12
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confirm this hypothesis. Moreover, our positiveules could also underestimate the potential
preventive effect of vitamin D supplementationcsithe most part of enrolled patients were
not strictly selected based on their baseline @towg vitamin D nor their achievement of
optimal vitamin D after supplementation. StudiesirNorth America and Africa are also not
available and this is of particular importance singrevalence of 25(OH)-vitamin D
deficiency differs in various parts of the worldskd on latitude and sociocultural practices
such as covered manner of dress for women.[62,68F,Tour data could not automatically
inferred to North-American and African women, evdnwe could suppose that the
mechanisms potentially involved in the protectivie@ of vitamin D towards preeclampsia
incidence are similar in all ethnicities.[63-65]

The main strength of this meta-analysis is the remdf the studies included and the low
degree of heterogeneity observed. Our meta-analygght have also important clinical
relevance as it indicates that vitamin D suppletgort may prevent preeclampsia. For that
reason, it should be especially considered in @eggwomen at increased risk of developing
hypertensive disorders, mostly in countries withhigh risk for vitamin D deficiency,
including most of the European and some Asian c@mf62-65] This is relevant since in
the most recent guidelines, vitamin D supplementats not taken into consideration for

preeclampsia prevention.[49,50,57]

CONCLUSIONS

In conclusion, vitamin D supplementation may be useful in prévegnpreeclampsia. Large,

well-designed prospective randomized clinical &iare needed to definitively address
vitamin D supplementation as a possible intervenstrategy and in order to identify the

most effective dose regimen.
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FIGURE LEGENDS

Figure 1 - Flow chart of the number of studies identified amduded into the meta-analysis.
Figure 2 —Forest plot comparing the risk of preeclampsithestudied groups.

Figure 3 - Forest plot displaying the risk of preeclampsiaha studied groups.. Subgroup
analyses stratified by timing for the supplementatithe type of intervention and the study
design.

Figure 4 — Meta-regression bubble plots of the associatiotwden log odds ratio and
vitamin D dosage (above) and maternal age (beldhg size of each circle is inversely

proportional to the variance of change.
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Table 1 —Baseline characteristics of the studies included in the meta-analysigridal data are reported as absolute number or mean + standard deviatiomthelesse specified.

FIRST MAIN INCLUSION MATERNAL GESTATIONAL
AUTHOR STUDY CRITERIA FOR THE PARTICIPANTS AGE AGE
(year) LOCATION DESIGN STUDIES INTERVENTION STUDY GROUP (n) (years) (weeks)
- Aged 18-40 years Vitamin Ds; 50 000 IU and
30 28.916.1 NA
Randomized, double-blind; primigravida women probiotics once every two weeks
Jamilian, M
Iran placebo-controlled, paralle]- 24-28 weeks of gestation Vitamin D
(2018) [22]
group, clinical trial - diagnosis of gestational diabetes Probiotics 30 31.2+5.9 NA
mellitus
- History of preeclampsia i Vitamin D; 50 000 IU once every
Randomized, double-blind, 70 3245.9 14.4+3.1
Sasan, SE previous pregnancies two weeks
Iran placebo-controlled, parallel- Vitamin D
(2017) [23] - serum 25-OH vitamin B 25
group, clinical study Placebo 72 29.8+5.2 14.4+2.7
ng/mi
Randomized, double-blind; Aged 18- 40 years Vitamin Ds; 200 IU/day + Calciun
Asemi, Z Vitamin D + 23 25.7+4.2 NA
Iran placebo-controlled, paralle]- singleton pregnancy 500 mg/day
(2016) [24] Calcium
group, clinical study - 25 weeks of gestation Placebo 23 24.3£3.4 NA
Multicentre, randomized, Vitamin D3 1000 IU/day 565 30.5+5.2 NA
- Age> 18 years
Cooper, C| United double-blind, placebor Placebo 569 30.5+5.2 NA
- singleton pregnancy Vitamin D
(2016) [25] Kingdom controlled, parallel-group, Vitamin D3 2000 IU/day 86 26 (22-33)* 27 (26-29)*
- <17 weeks of gestation
clinical trial Placebo 87 28 (23-33)* 27 (26-29)*
- Age> 18 years Vitamin D3 2000 IU/day 78 26.4+4.88 NA
Randomized, double-blind,
Vaziri, F (2016) - singleton pregnancy Placebo 75 26.2+4.3 NA
Iran placebo-controlled, parallel- Vitamin D
[26] - 26-28 weeks of gestation Vitamin D3 2000 IU/day 86 29+6 27 (26-30)*
group, clinical trial
- No previous cesarean sections Placebo 87 306 27 (26-29)*

25




Age 15-45 years Vitamin D; 50 000 IU once every
Randomized, double-blind, 38 31.6x4.4 NA
Yazdchi, 24-28 weeks of gestation two weeks
Iran placebo-controlled, parallel- Vitamin D
(2016) [27] diagnosis of gestational diabetes
group, clinical trial Placebo 38 32.1+3.6 NA
mellitus
Randomized, double-blind; Age 18-40 years Vitamin D; 50 000 IU once ever
Karamali, 30 27.445.2 NA
Iran placebo-controlled, paralle]- primigravida women Vitamin D two weeks
(2015) [28]
group, clinical trial women at risk for preeclampsia Placebo 30 27.415.2 NA
Age 20-32 years Vitamin D3 2000 IU/day 30 NA NA
Randomized, double-blind
Lei, Q (2015) nulliparous woman
China placebo-controlled, paralle Vitamin D
[29] singleton pregnancy Placebo 30 NA NA
group, clinical trial
18-20 weeks of gestation
Mohammad- Vitamin D3 1000 IU/day 42 27.745.6 NA
Randomized, triple-blind Vitamin
Alizadeh- Age 18-39 years Vitamin D3 1000 IU/day + Calciun
Iran placebo-controlled, parallel- Vitamin 42 27.51£5.3 NA
Charandabi, 25-30 weeks of gestation 300 mg/day
group, clinical trial Calcium
(2015) [30] Placebo 42 26.4+4.9 NA
Vitamin D; 60000 IU once at 2
weeks of gestation
Primigravida woman Vitamin D3 120000 IU at 20 and 24
Sablok, 120 NA NA
India Randomized controlled trial- singleton pregnancy Vitamin D weeks of gestation
(2015) [31]
14-20 weeks of gestation Vitamin D3 120000 IU at 20, 24, 28
and 32 weeks of gestation
No intervention 60 NA NA
Samimi, Randomized, double-blind, Vitamin Vitamin D3 50000 IU every twg
Iran Age 18-40 years 30 27.3£3.7 NA
(2015) [32] placebo-controlled, parallel- Calcium weeks + Calcium 1000 mg/day




group, clinical trial - primigravida women
Placebo 30 27.1+5.2 NA
- women at risk for preeclampsia
Randomized, double-blind, Vitamin D3 5000 IU/day 50 NA NA
Shahgheibi, $ - At least one risk factor for
Iran placebo-controlled, parallel- Vitamin Ds
(2015) [33] gestational diabetes mellitus Placebo 50 NA NA
group, clinical trial
- Age 18-40 years Vitamin D3 50 000 IU at study
Randomized, double-blind; diagnosis of gestational diabetes baseline and on day 21 + Calciur@8 28.7+6.0 NA
Asemi, Z Vitamin D +
Iran placebo-controlled, paralle]- mellitus at 24-28 weeks of 1000 mg/day
(2014) [34] Calcium
group, clinical trial gestation
Placebo 28 30.846.6 NA
- no insulin therapy
Randomized, double-blind, Vitamin D3 1000 IU/day 87 2716 28 (26-29)*
Grant, CcC - >27-weeks of gestation
New Zealand| placebo-controlled, parallel- Vitamin D Vitamin D3 2000 IU/day 86 2616 27 (26-29)*
(2014) [35] - singleton pregnancy
group, clinical trial Placebo 87 2816 27 (26-29)*
Randomized, double-blind, Vitamin D; 35000 IU once every
Harrington, J 80 NA NA
Bangladesh | placebo-controlled, parallel- Third trimester of gestation Vitamin D week
(2014) [36]
group clinical study Placebo 80 NA NA
Randomized, double-blind, Vitamin D3 400 IU/day 27 25.3+4.2 NA
Asemi, Z - Aged 18-40 years
Iran placebo-controlled, parallel- Vitamin D
(2013) [37] - 25 weeks of gestation Placebo 27 24.8+3.6 NA
group, clinical trial
- Aged 18-40 years Vitamin D3 IU 50 000 IU at study
Randomized, double-blind,
Asemi, Z - diagnosis of gestational diabetegitamin D  +| baseline and on day 21 + Calciur7 31.7£5.6 NA
Iran placebo-controlled, parallel-
(2013) [38] mellitus at 24-28 weeks ofCalcium 1000 mg/day
group, clinical trial
gestation Placebo 27 31.8+6.6 NA
Diogenes, MK Brazil Randomized, single-blind, Age 13-19 years Vitamin D +| Vitamin B3 200 IU/day + Calcium 43 NA NA
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(2013) [39] placebo-controlled, parallel primigravida women Calcium 600 mg/day
group, clinical trial - singleton pregnancy
Placebo 41 NA NA
- 23-29 weeks of gestation
- Age> 18 years Vitamin D3 1600 IU/day 110 NA NA
Multicentre  Europe-wide|,
- BMI> 29 Kg/nf
Jelsma, JG randomized,  single-blind,
Europe - singleton pregnancy Vitamin D
(2013) [40] placebo-controlled, clinical Placebo 110 NA NA
- < 19 weeks and 6 days pf
trial
gestation
Randomized, double-blind, Vitamin D3 600 1U/day 70 2514.1 NA
Naghshineh, E - Nulliparous women
Iran placebo-controlled, parallel- Vitamin D
(2013) [41] - <16 weeks of gestation Placebo 70 25+4.1 NA
group, clinical trial
Randomized, double-blind, Vitamin Ds; 35 000 IU once ever
Roth, DE - Age 18-35 years 80 22.4+3.5 27.6x1.1
Bangladesh | placebo-controlled, parallel- Vitamin D week
(2013) [42] - 26-30 weeks of gestation
group, clinical trial Placebo 80 22.4+3.4 27.9+1.0
- Age 18-35 years Vitamin Ds; 200 IU/day + Calciun
24 24.9+4.2 NA
Randomized, single-blind; primigravida women 500 mg/day
Asemi, Z Vitamin D+
Iran placebo-controlled, paralle]- singleton pregnancy
(2012) [43] Calcium
group, clinical trial - women at risk for preeclampsia Placebo 25 24.9+£3.7 NA
- third trimester of gestation
- Nulliparous woman Vitamin Ds; 200 IU/day + Calciun
330 21.9 (21.6-22.4)*| NA
- singleton pregnancy 500 mg/day
Taherian  AA Vitamin D +
Iran Randomized controlled trial- <20 weeks of gestation
(2002) [44] Calcium
- SBP/DBP< 130/80 mmHg and No treatment 330 21.2 (20.8-21.6) NA
no proteinuria detectable by|a
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dipstick

Vitamin D3 1200 IU/day + Calcium

Marya, RK Vitamin D 200 NA NA
India Randomized controlled trial- Age 20-35 years 375 mg/day
(1987) [45] Calcium
No treatment 200 NA NA
Randomized, double-blind, Vitamin D3 1000 IU/day 40 NA NA
Delvin, EE - Singleton pregnancy
France placebo-controlled, parallel- Vitamin D
(1986) [46] - third trimester of pregnancy Placebo 40 NA NA
group, clinical trial
Vitamin D, 1000 IU/day 21 26 (18-35) NA
Mallet, E - Third trimester of pregnancy in
France Randomized controlled trial Vitamin D Vitamin D, 200 000 1U 27 25 (19-36) NA
(1986) [47] winter
No treatment 29 25 (18-35) NA
Randomized, double-blind, Vitamin D3 1000 IU/day 59 23.9+4.8 NA
Brooke, oG
India placebo-controlled, paralle]- Asian ethnicity Vitamin D
(1980) [48] Placebo 67 23.7+£3.1 NA

group, clinical trial

*expressed as median and (95% confidence interval)
Texpressed as mean and variation range

DBP= Diastolic blood pressure; NA= Not available; SBP= Systolic blood peessur
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Table 2 -Quality of bias assessment of the included studies according to Cochranmeslide

BLINDING OF
PARTICIPANTS, OTHER
PERSONNEL | INCOMPLETE | SELECTIVE POTENTIAL
FIRST AUTHOR SEQUENCE ALLOCATION AND OUTCOME OUTCOME OUTCOME | THREATS TO
(year) GENERATION | CONCEALMENT ASSESSMENT DATA REPORTING VALIDITY
Jamilian, M (2018) [22] L L L L L L
Sasan, SB (2017) [23] L L L L L L
Asemi, Z (2016) [24] L L L L L L
Cooper, C (2016) [25] L L L L L L
Vaziri, F (2016) [26] L L L L L L
Yazdchi, R (2016) [27] L L L L L L
Karamali, M (2015) [28] L L L L L L
Lei, Q (2015) [29] L L L L L L
Mohammad-Alizadeh-
L L L L L L
Charandabi, S (2015) [30]
Sablok, A (2015) [31] H H H L L U
Samimi, M (2015) [32] L L L L L L
Shahgheibi, S (2015) [33] L L L L L L
Asemi, Z (2014) [34] L L L L L L
Grant, CC (2014) [35] L L L L L L
Harrington, J (2014) [36] L L L L L L
Asemi, Z (2013 a) [37] L L L L L L
Asemi, Z (2013 b) [38] L L L L L L
Diogenes, ME (2013) [39] H H U L L L
Jelsma, JG (2013) [40] U U U L L L
Naghshineh, E (2013) [41] L L L L L L
Roth, DE (2013) [42] L L L L L L
Asemi, Z (2012) [43] H H U L L L
Taherian AA (2002) [44] H H H L L U
Marya, RK (1987) [45] H H H L L U
Delvin, EE (1986) [46] L L L H U L
Mallet, E (1986) [47] H H H L L U
Brooke, OG (1980) [48] L L L H U L

L= Low risk of bias; H= High risk of bias; U= Unclear risk of bias.
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Published studies identified
through database search
(n=257)

[ Inclusion ][ Ellglibliity ][ Screening ][Identlflcatlorl]
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(n= 106)

l\

Full text articles assessed

Not meeting the inclusion cnitena
(n=59)

Non-original articles
(n=151)

for eligibility
(n=47)
( Substantially overlap sample \\
(n=6)
Studies testing multivitaminic or
multimineral supplements with vitamin D
(n=3)
Studies lacking of a control group for
vitamin D supplementation
Studies included in the \_ (n=11) J
systematic review and
meta-analysis
(n=27)
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Beginning of supplemantaion

Study name

Statstics for oach study

Odds ratio and 95% CI

Odds Lower U
ratio limit  limit ZValue pValue
Wors than 20 wssks. Jamiin M@T) 083 000 4153 048t 0643 -
Wera than 20 wsoks. Asomi 2 (2019 030 002 8251 06m 0491
Were than 20 eeks. Asemi Z (20130) 021 003 8241 6% 0493
Wors than 20 wseks. Asemi 2 (2013) 0@ 00 s 6% 045
Were than 20 weeks. Roth, DE (2013) 38 022 7563 067 04%
Wore than 20 weeks. 0mE 015 209 083 0411 e
Upto 20 weoks Sasan, B 017) @ 0w 0% 208 003 —=—]
Upto 2 veeks Koramd, 1015 0310 000 3168 09 0324
Upto 20 wesks Lei.a 20t5) 27 o0me 10m A9 0057
Upto 20 veeks Sabick, A 2015) 0314 08 067 32 0001 —-—
Upto 20 veeks Samim,M@D5) 030 00 316 0867 0324
Upto 20 weoks Naghshinen E(2013) 0285 003 132 &2 0105
Upto 2 veeks Toheran AAQUZ)  0%9  0.091 0715 295 0003 ——
Upto 20 wesks oMo 022 050 562 0000 -
Overal 0% 0257 0519 562 0000 -
001 01 1 0 100
Favours Vitamin D Favours Control
Group by Study name Statistics for each s tudy Odds ratio and 95% C1
Supplementation unt defivery o (Bastna
rato limit limit ZValue pValue
No Jamiban, M@018) 068 0100 4183 0464 069
No asan. SB(2017) 042 067 0% 206  00® ——
No Asemi, Z (2016) 030 0012 8251 0688 0491
No Kaamall M(015) 0310 0030 3165 087 03
No Lei,Q (2015 0 014 102 486 0057
No Sablok. A (2015 03w 0158 067 a2 000 —-—
No Samimi, 1(2015) 030 000 e 0% 032
No Asemi.Z (2013%) 0321 0013 8241 0685 045
No Asemi, Z (20130) 0321 0013 8201 0sE 045
No 03 022 052 46 000
Yes Nagishineh, E (2013) 0265 0083 132 A6 0105
Yos Roth, DE (2013) 0% 0122 7568 0T 04%
Yes Toherin A Q2 030 0191 0715 2955 0.0
Yos 0 028 06 At 00
Overal 03 0257 0519 £612 000
0.01 01 1 10 100
Favours Vitamin D Favours Control
Group by Study name Statistics for each study Odds ratio and 95%Cl
interventon Odds Lower Upper
raio limit limit ZValue pValue
Calcium + Vtamn D Asem, Z (2016) 0319 0012 8251 -0688 0491
Calcium +Vtamn D Sammi, M(2015) 0310 0030 3168 -09857 034
Calcium +Vtamn D Asem, Z (20130) 0321 0013 8241 -068 0493
Calcium +Vitamn D Taherian AA (2002) 0369 0191 0715 -2955 0003 —-
Calcium +Vitamn D 0361 0196 0666 -3250 0001 -
Vitarmin D Jamian, M (2018) 0643 0100 4153 0464 O0B43
Vitarmin D Sasan, SB (2017) 0424 0187 0958 2 0089 —|
Viamin D Karamali, M(2015) 0310 0030 3168 -0987 0324
Vitamin D Lei,Q(2015) 0327 0104 1032 -1906 0057
Vitemin D Sabiok A (2015) 0314 0158 0627 3284 0001 ——
Vitamin D Asem, Z (2013a) 0321 0013 8241 -068 0493
Vitamin D Neghshineh, E(2013) 0265 0053 132 -1620 0105
Vitamin D Rolh, DE(2013) 308 012 75603 0677 0498
Vitamin D 0367 0239 0564 -4568 0000 L 4
Overall 0365 0257 0519 5612 0000 <>
00 01 1 1 100
Favours Vitamin D Favours Control
ou Studyname Statistics for each study Odds ratio and 95%C1
Ll Odds Lower Upper
ratio limit limit Z-Value p-Value
Blind Jamilian, M(2018) 0643 0100 4153 -0464 0643
Blind Sasan, B (2017) 0424 0187 0958 2063 0039 ——
Blind Asemi, Z(2016) 0319 0012 8251 0688 0491
Blind Karamali,M(2015) 0310 0030 3168 -0987 0324
Blind Lei, Q(2015) 0327 0104 1032 -1,906 0057
Blind ‘Samimi, M(2015) 0310 0030 3168 -0987 0324
Blind Asemi,Z (2013a) 0321 0013 8241 -0686 0493
Blind Asemi,Z (2013b) 0321 0013 8241 0686 0493
Blind Naghshineh, E(2013) 0265 0053 1322 -1620 0,105
Blind Roth, DE (2013) 3038 0122 75693 0677 0498
Blind 0395 0234 0664 3499 0000 >
Opendabel Sablok, A(2015) 0314 0158 0627 -3284 0001 -
Opendabel TaherianAA(2002) 0369 0191 0715 2955 0003 -
Opendabel 0342 0212 0551 4406 0000 >
Owrall 0365 0257 0513 5612 0000 ®
001 01 1 10 100

Favours Vitamin D Favours Contol
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