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Asso een vitamin D status and the risk of gestational diabetes mellitus: a meta-analysis.
Lum' XuY? LvL' Zhang M.

Author information

Abstract

PURPOSE: Vitamin D is widely used for bone growth and normal insulin secretion; however, the association between vitamin D status and
gestational diabetes risk i= controversial. This meta-analysis aimed to quantitatively evaluate the association between vitamin status and risk of
gestational diabetes.

METHODS: We performed a systematic search on the PubMed, EmBase, and Cochrane Library databases in January 2015 to obtain
observational studies studying gestational diabetes risk in relation to vitamin D status. Odds ratios (ORs) with 95 % confidence intervals (Cls)
were used to measure the association between vitamin D status and the risk of gestational diabetes.

RESULTS: A total of 20 observational studies were included in the final analysis containing 16,515 individuals. Overall, matermnal vitamin O

insufficiency was found to be associated with a greater risk of gestational diabetes (RR 1.45; 95 % CI 1.15-1.83; P < 0.001). Subgroup analysis
incicated that this association might differ based on countries, study design, assessment of vitamin U levels, sample size, age at baseline,
adjusted models, and study quality.

KEYWORDS: Association; Gestational diabetes; Meta-analysis; Vitamin D status

PMID: 26825733 DOl 10.1007/s00404-016-4010-4

[PubMed - in process]
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C Vitamin D Contral Risk Ratio Risk Ratio
Study or Subgroup  Events _Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Azeml 2013 o 27 1 ar  TA% 033001, T704) ¢
Hashemipour 2014 1 65 0 65 25% 300012 7F231) +
Hossain 2014 19 100 18 100 90.0% 1.06 [0.59, 1.89)
Total (95% CI) 192 192 100.0% 105 [0.60, 1.84]
Total evienls 20 19
Heterogeneity, Chi®= 093, df= 2 (P=063), F=0% ' : r l
Test for overall effect Z=0.17 (P = 0.86) 0.08 0.2 1 - 20

Favours Vitamin O Favours Control

\ GA«E I\/I 2015 American Society for Reproductive Medicine, Published by Elsevier Inc.

Gooron Asocilon of Endecinlogy o Hotoboln http://dx.doi.org/10.1016/j.fertnstert.2015.02.019




Analysis |.2. Comparison | Yitamin D alone versus no treatment/placebo (no vitamins or minerals),
Outcome 2 Gestational diabetes (ALL).

Reviewr  Vitamin O supplementation for women during pregnancy
Comparson: | Vitamin D alone versus no treatment/placebo (no vitaming or minerals)

Cutcome: 2 Gestational diabetes (ALL)

Mea
interven-
Study or subgroup Witarnin O tion/placebo Risk Ratic Wyisight Risk Ratio
M- M-
H Fandam 55% H Randam, 95%
rift rif ™ Cl Cl
Asermd 20032 e ) L 431% Q33 [ 001, 7.84]
Sablok 2015 17108 sy —— 568 % Q53 [ 003, 828 ]
Total (95% CI) 135 84 ——— 100.0 % 0.43 [ 0.05, 3.45 |
Total events: | (Vitamin D), 2 (Mo intervention/placeba)
Heterogeneity: Taw® = 0.0 Chi® = 005, df = | (F = 0.83): 1 =0.0%
Test for averall effect: £ =079 (P = 043)
Test for subgroup differences: Mot applicable
Q.01 al 1 10 100
Fasears witarnin O Fawors no intfplacebo

y GAE [\/I Vitamin D supplementation for women during pregnancy (Review) Copyright © 2016 The
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Maternal Vitamin D Status and Risk of Pre-Eclampsia:
A Systematic Review and Meta-Analysis

Marjan Tabesh, Amin Salehi-Abargouei, Maryam Tabesh,
and Ahmad Esmailizadeh

Food Secunity Research Center (Marj.T., AS.-A, Mary.T., AE), and Department of Community
Nutrition, School of Nutrition and Food Soence (Marj.T., AS-A., AE), isfahan University of Medical
Soences, Isfahan 81745-151, lran

Background: Although several studies have investigated the association between maternal serum
vitamin D levels and risk of pre-eclampsia, findings are inconsistent. This systematic review and
meta-analysis of published observational studies was conducted to summarize the evidence on the
association between maternal serum vitamin D levels and risk of pre-eclampsia.

Methods: PubMed, 15! (Web of science), SCOPUS, SCIRUS, Google Scholar, and EMBASE databases
were searched toidentify related articles published through December 2012. For systematicreview,
we found 15 articles that assessed the association between maternal serum vitamin D levels and
risk of pre-eclampsia. The meta-analysis was done on 8 studies that reported odds ratios or relative
risks for pre-eclampsia. Between-study heterogeneity was examined using Cochran’s Qtest and %,
Subgroup analysis and meta-regression were used to find possible sources of heterogeneity.

Results: The meta-analysis on 8 relevant papers revealed an overall significant association between
vitamin D deficiency and risk of pre-eclampsia; however, there was significant between-study
heterogeneity (I = 52.7%; P = .039). In the subgroup analysis, we found that the overall effect was
significant for studies that defined vitamin D deficiency as 25(0H)D = 50 nmol/L (20 ng/mL), but
not for those that considered it as <38 nmoliL (15.2 ng/mL). The association was seen for “cohort
or nested case-control studies™ as well as for "cross-sectional or case-control studies™ (2.78; 1.45-
5.33; P = .002). When the analysiswas done by study location, the associations remained significant

Conclusion: There was a significant relationship between vitamin D deficiency and increased risk
of pre-eclampsia. Further studies are required, particularly in developing countries. U din Endo-

crinol Metab 98: 3165-3173, 2013)

J Clin Endocrinol Metab 98: 3165-3173, 2013
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Study (year) . Risk Ratio (95% CI)
Bodnar (2007) E - 5.00(1,74, 14.40)
Shand (2010) - ' 1.39 (0.54, 3.55)
Baker (2010) - 5.41 (2,02, 14.50)
Robinson (2010) ——I— 3.17 (1.56, 6.46)
Powe (2010) 1.35 (0.40, 4.53)
Fernandez (2011) 1.35 (0.26, 7.02)
Wei (2012) -~ 1.24 (0.58, 2.66)
Wetta (2012) —F— 1.10 (0.60, 2.01)
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Figure 2. Forest plot of observational studies that assessed the
association between serum vitamin D levels and pre-eclampsia for all
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Georgian Association of Endocrinology and Metabolism J Clin Endocrinol Metab 98: 3165-3173, 2013
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Analysis |.|. Comparison | Yitamin D alone versus no treatment/placebo (no vitamins or minerals),
Outcome | Pre-eclampsia (ALL).

Review:  Vitamin D supplementation for women during pregnancy
Companson: 1 Vitamin D alone versus no treatment/placebo (o vitamins ar minerals)

Outeome: | Pre-eclampsia (ALL)

M
intcr\n:rl:
Study or subgroup Witamin D tion/placebo Risk Ratis Weight Risk Ratie
M- M-
H.Random 35% H,Randam, 95%
niM nfM Cl l
Asemni 2013a 27 1127 e — 5.1 % 033[ 001, 784]
Sablak 2015 12/108 12/57 g 9459 % 053[ 0325, 1.10]
Total (95% CI) 135 84 - 100.0 % 0.52 [ 0.25, 1.05 ]
Total events |2 (Vitarnin D), |3 (Mo intervention/placebo)
Heterogeneity: Ta? = 00; Ch* = 008, df = | (P = 0.78); I* =0.0%
Test for overall effect: 7 = 182 (P = 0.069)
Test for subgroup differences: Mot applicable
0ol ol | V] 100
Fawors vitamin O Fawors no intfplacebo
E Vitamin D Contral Risk Ratio Hisk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Azeml 2013 0o 1 IF 9%  033[0.01,7.84) ¢
Hossain 2014 10 100 6 100 235% 167 [D63, 4.41] —
Marya 19387 12 200 18 200 VOE% 0BT [0.33,1.35) ——
Total (95% CI) 327 327 100.0%  0.88[0.51, 1.52] -
Total events 22 5
i = = - = 1 t } }
Heterogeneity. Chi*= 261, df= 2 (P = 0.27), P= 24% 065 02 £ 20

Test for overall effect 7= 0.45 (P = 0.65) Favours Vitamin O Favours Control

%‘ 1.  Vitamin D supplementation for women during pregnancy (Review) Copyright © 2016 The
y ( A | [\/I Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
2. 2. Copyright ©2015 American Society for Reproductive Medicine, Published by Elsevier Inc.

Georgian Association of Endocrinology and Metabolism . .
http://dx.doi.org/10.1016/j.fertnstert.2015.02.019
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Women with Initial 25(OH)D <40 ng/mL

20%
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0%

60% Lower Rate
(p=0.006)

10% -+

6%

PTB Rate (<37 weeks)

Follow-up Test <40 ng/mL Follow-up Test >40 ng/mL
(N=188) (N=156)

Table 2. Association between maternal 25(0H)D concentration and the risk of preterm birth (N = 1064).

Preterm Birth (<37 Weeks) | Term Birth (=37 Weeks) | p-value (test for trend) OR SES Adjustedt OR
(95% Cl) (95% CI)

<20 ng/mL 49 (20%) 199 (80%) 0.0003 1.0 1.0
N (%)
20 to <30 ng/mL 33 (12%) 234 (88%) 0.57 0.63 (0.37,1.04)
N (%) (0.35,0.93)
30 to <40 ng/mL. 32 (13%) 223 (87%) 0.58 0.53 (0.31,0.91)
N (%) (0.36, 0.95)
=40 ng/mL 25 (9%) 269 (91%) 0.38 0.41(0.24,0.72)
N (%) (0.23,0.63)

Bold values signify significance at p<0.05.
"Adjusted for insurance status and years of education (social economic status proxy variables).

hittps://doi.org10.1371/journal. pone.0180483.4002

\r GAE M https://doi.org/10.1371/journal.pone.0180483

Georgian Association of Endocrinology and Metabolism
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Analysis 1.10. Comparison | Vitamin D alone versus no treatment/placebo (no vitamins or minerals),
Outcome 10 Preterm birth (less than 37 weeks' gestation) (ALL).

Review:  Vitamin D supplementation for women during pregnancy
Comparison: | Witamin D alone versus no treatment/placebo (no vitamins or minerals)

Cwteome: 10 Preterm birth (less than 37 weeks’ gestation) (ALL)

Mea
interven-
Study or subgroup Vitarmin D tion/placebs Risk Ratico Weight Risk Ratics
M- M-
H Randam,35% H,Rardam,25%
niM nfM d ol
Asemi 20132 1127 1127 S 113 % 100 [ 007, 15.18]
Grant 2013 WIT 487 —— 100 % Q06 [ 000, 1.04]
Sablok 2015 S/ 108 1257 = = BT % 040 0.18, 088 ]
Total (95% CI) 306 171 ~- 100.0 % 0.36 [ 0.14, 0.93 |
Total events 1D (Vitarmin ). 17 (Mo intervention/placeba)
Heterogeneity: Tau® = 0U13; Chi* =222, 47=2 (P =033); * =10%
Test for overall effect: 2 = 2211 (P = 0035)
Test for subgroup differences: Mot applicable
Qo1 Ql | 10 100
Fawors witarnin O Favors no mtfplacebo

:

GA‘E [\/I Vitamin D supplementation for women during pregnancy (Review) Copyright © 2016
TrmEmEEETEEE =) The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Q, (;AE I\/I Leffelaar ER, Vrijkotte TG, van Eijsden M. Maternal early pregnancy vitamin D status in relation to fetal and
neonatal growth: results of the multi-ethnic Amsterdam Born Children and their Development cohort.

BrJ Nutr 2010;104:108-17.
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Analysis 1.11. Comparison | Yitamin D alone versus no treatment/placebo (no vitamins or minerals),
Outcome | | Low birthweight (less than 2500 g) (ALL).

Reviews  Vitamin O supplementation for women during pregnancy
Comparison: | Vitamin D alone versus no treatment/placebo (no vitaming ar minerals)

Cruteome: || Low birthweight (less than 2500 g) (ALL)

Mo
interven-
Study or subgroup Witarnin O tion/placebo Risk Ratio Wieight Risk Ratio
M- M-
H Random,35% H Random,55%
/M niM Cl Cl
Brooke 1980 759 I5/69 —& 37T % 055024, 125]
Marya 1988 4100 1100 —=— M % 0321 [ 007, 060]
Sablok 2015 %/108 I 1457 — 382 % 043019, 098]
Total (95% CI) 267 226 - 100.0 % 0.40 [ 0.24, 0.67 |
Total events: 20 (Vitarnin D), 45 (Mo intervention/placeba)
Heterogeneity: Taw® = 001; Chi* = 208, &M= 2 (P = 0.35); P =4%
Test for overall effect: £ = 349 (P = 0.00048)
Test for subgroup differences: Mat applicable
]| ol | v 100

%. Fawors vitarnin O Favors no mtfplacebo
I (;7 \‘E [\/I Vitamin D supplementation for women during pregnancy (Review)

S o NG Sy o Wi 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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Table 3. Maternal 25(OH) D and Cesarean Delivery (primary, total).

Total Cesarean Deliveries

25(OH)D Concentration N % AOR' 95% CI AOR’ 95% CI1
<30 nmol/L 125 35.2 1.70 1.12.2.58 1.66 1.09.2.52
30-49.9 nmol/L 275 22.2 0.89 0.63.1.25 0.83 0.59.1.17
50-125.0 nmol/L 683 24.9 Reference - Reference -
=125 nmol/L 70 214 0.59 0.17.2.08 0.90 0.49. 1.66
Primary Cesarean Delivery 3

25(OH)D Concentration N % AOR' 95% (I AOR’ 95% CI1
<30 nmol/L 105 22.9 1.79 1.07.3.01 1.68 0.99.2.84
30-49.9 nmol/L 247 19.1 0.89 0.58.1.37 0.80 0.52.1.24
50-125.0 nmol/L 618 17.0 Reference - Reference -
=125 nmol/L 66 16.7 0.94 0.47.1.87 1.03 0.51.2.06

! Adjusted for age. parity. ethnicity. smoking. gestation at entry and season at entry: : Adjusted for age.
parity. ethnicity. smoking. gestation at entry, season at entry and BMI; 3 Excludes gravidae with a second

cesarean section.

l G7 \E I\/I Nutrients 2012, 4, 319-330; doi:10.3390/nu4040319

Georgian Association of Endocrinology and Metabolism M aterna I Vita m i n D Statu s a nd De I ive ry by Cesa rea n
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Analysis 1.13. Comparison | Vitamin D alone versus no treatment/placebo (no vitamins or minerals),
Outcome |3 Caesarean section.

Review: Vitamin D supplementation for women during pregnancy

Comparisore | Witamin O alone versus no treatment/placebo (no vitamins or minerzls)

Outcome: 13 Caesarean section

Mo
intarven-
Study or subgroup Witamin O tion/placebo Risk Ratic Wisight Risk Ratio
M- M-
H Aandom,95% HRzndom,35%
il M | Cl
Roth 2010 473 4474 - 855 % 1.0l [ 078, 1.32]
Sablok 2015 1108 57 " 145 % 085 [ 028, 147 ]
Total (95% CI) 181 131 + 100.0 % 0.95 [ 0.69, 1.31 ]
Total event= 55 (Witamin O0), 53 (Mo intervention/placebo)
Heterogensity: Teu? = 001; Ghit = 14, dF = | (P = 039 P =12%
Test for overall effect £ = 031 (P =075)
Test for subgroup differences: Mot applicable
0ol al | 10 100
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= Typically-developing children(N=68) Children with ASD{N=68)

Fig. 1. Maternal serum 25({0H) D levels between ASD and typically-developing children
The serum 25(0H) D levels were significantly (P < 0.001) lower in ASD group as
compared to typically-developing group. 25(0H) D = 25 hydroxyvitamin D3; ASD =
autism spectrum disorder.
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Short reEDrt

Maternal vitamin D deficiency and the risk of
autism spectrum disorders: population-based

study

Cecilia Magnusson, Michael Lundberg, Brian K. Lee, Dheeraj Rai, Hakan Karlsson, Renee Gardner,

Kyriaki Kosidou, Stefan Arver and Christina Dalman

Background

Matemnal vitamin O deficiency may increase risk of
autism spectrum disorder (ASD), but direct evidence is
lacking.

Aims

To clarify the relationship between matemal vitamin D
deficiency and offspring risk of ASD with and without
intellectual disability.

Method

Using a register-based total population stu
calculated adjusted odds ratios (a0Rs) and 98 confidesde
intervals (Cls) of ASD with and without intellectual disability in
relation to lifetime diagnoses of maternal vitamin D deficiency.
Although rare,_such deficiency was associated with offspri
risk of ASD with, but not without, intellectual disability (208s

2.51, 95% C1 1.22-5 14 and 1.28, 0.68-2 42). Relationships were
stronger in non-immigrant children.

Conclusions

If reflecting associations for prenatal hypowvitaminosis, these
findings imply gestational vitamin O substitution as a means of
ASD prevention.
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ORIGINAL ARTICLE
Gestational vitamin D deficiency and autism-related traits: the

Generation R Study

AAE Vinkhuyzen', DW Eyles'?, THJ Burne', LME Blanken®*, CJ Kruithof**, F Veerhulst®, VW Jaddoe**¢, H Tiemeier** and JJ) McGrath '’

There is intense interest in identifying modifiable risk factors associated with autism-spectrum disorders (ASD). Autism-related traits,
which can be assessed in a continuous fashion, share risk factors with ASD, and thus can serve as informative phenotypes in
population-based cohort studies. Based on the growing body of research linking gestational vitamin D deficiency with altered brain
development, this common exposure is a candidate modifiable risk factor for ASD and autism-related traits. The association
between gestational vitamin D deficiency and a continuous measure of autism-related traits at ~A.ymars (Social Responsiveness
Scale; SRS) was determined in a large population-based cohort of mothers and their childre*i-hydmxyvitamin D
{250HD) was assessed from maternal mid-gestation sera and from neonatal sera (collected from cord blood). Vitamin D deficiency
was defined as 250HD concentrations less than 25 nmol |~'. Compared with the 250HD sufficient group (250HD =50 nmol |~7),
those who were 250HD deficient had significantly higher (more abnormal) SRS scores (mid-gestation n= 2866, 5 =0.06, F < 0.001;
cord blood n=1712, §=0.03, P=0.01). The findings persisted (a) when we restricted the models to offspring with European
ancestry, (b) when we adjusted for sample structure using genetic data, (c) when 250HD was entered as a continuous measure in
the models and (d) when we corrected for the effect of season of blood sampling. Gestational vitamin D deficiency was associated
with autism-related traits in a large population-based sample. Because gestational vitamin D deficiency is readily preventable with _
safe, cheap and accessible supplements, this candidate risk factor warrants closer scrutiny.

Molecular Psychiatry advance online publication, 29 November 2016; doi:10.1038/mp.2016.213
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Original Article

Prenatal Intake of Vitamins and Allergic Outcomes
in the Offspring: A Systematic Review and
Meta-Analysis

Mariam Vahdaninia, BSc, MSc®, Heather Mackenzie, PhD®, Suzannah Helps, PhD®, and Taraneh Dean, PhD*"  Portsmouth
and Brighton, United Kingdom

What is already known about this fopic? Few observational studies suggest that vitamin deficiency is associated with
developing higher prevalence of allergic diseases in children; however, we need robust evidence from randomized
controlled frials to determine if this is the case.

What does this arficle add fo our knowledge? This systematic review indicates that prenatal intake of vitamin D may
protect against the development of recurrent childhood wheeze. Because eary childhood wheeze is not necessarily the
same as asthma, longer-term follow-ups of these frials are required to establish the efficacy of vitamin D in the prevention
of actual asthma in later childhood.

How does this sfudy impact current management guidelines? Consumption of higher doses of vitamin D during
pregnancy needs to be considered in pregnancy management policies. However, the effective dose could vary depending
on the baseline level of vitamin D in different regions.
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Prenatal Vitamin D Status and Asthma Risk

Measure: Binary: risk ratio

Heterogeneity: Q = 0.163; df = 2; p = 0.922; I-squared = 0%, tau-squared = 0

Random effects model: 0.812 (0.673, 0.98)

Chawes (2016) 0.760 (0.503 1 1.136) —+
Goldring (2013) DREERE] 5.08) —
Litonjua (2016) L 1 110 —.—
TOTAL: a1 -pal | L —— |
04 05 06 07 0809 1 2
Favours intervention Favours control
Outcome Vitamin D | Placebo | Participants | Study sample
Wheeze-Daily n/N n/N
Vitamin D vs.
Placebo or no
treatment
Goldring2013 | 7/50 8/56 Unselected
Chawes 2016 | 47/295 57/286 Unselected
Litonjua 2016 | 98/405 120/401 Atopic
Subtotal 750 743 1493
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