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Origine et m étabolisme de la vitamine D
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Effets endocrines de la vitamine D
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Effets auto-paracrines de la vitamine D
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Traduction

.:j_?_.::g-. Prollferatlon différentiation

D’aprés Médecine Sciences 2001
Systeme immunitaire M | -
Systeme cardiovasc

La litt érature en faveur dune relation inverse entre le sta  tut en vitami ne D et le risque de
cancer. La vitamine D r eduwalt la mortalit e de 17 types de cancers diff érents!
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Statut vitaminique D
Quelles normes ?

260 JOURNEE SCIENTIFIQUE DUYGRIO




Valeur seull de 25-OH-D = 30ng/ml

Serum 25(OH)D, ng/mL Optlmale
20 30 40ng/ml
I | I I
I I I I
0 25 50 75 100nmol/l

Serum 25 -0OH-D, nmol /L

Vitamin D deficiency <9 ng/mL ; vitamin D inadequacy <30 ng/mL

Adapted from Institute of Medicine. Dietary Referen  ce Intakes fo r Calcium, Phosphorus, Magnesium, Vitamin D, and
Fluoride. Institute of Medicine, National Academy P ress; 1997; Friedman PA. Agents affecting mineral ion homeostas is
and bone turnover. In:  Brunton LL, Lazo JS, Parker KL, eds. Goodman & Gilman 's The Pharmacological Basis of
Therapeutics. 11th ed. New York: McGraw -Hill Medical Publishing Division; 2006:1647 -1678; Lips P, et al. J Intern Med.
2006;260:245-254; Thomas MK, etal. N Engl J Med. 1998;338:777 —783; Binkley N, et al. J Clin Endocrinol Metab.
2004;89:3152-3157; Grant WB, et al. Altern Med Rev. 2005;10:94 -111; Chapuy MC, et al. Osteoporos Int. 1997;7:439 —443;

Malabanan A, et al. Lancet. 1998;351:805 —806; Bischoff -Ferrari HA, etal. Am J Clin Nutr. 2006;84:18-28; Dawson -Hughes
B, et al. Osteoporos Int. 2005;16:713-716

Bischoff -Ferrari, et al.Osteoporos Int 2007: 18:401-407.




Vitamine D et grossesse
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FOETUS PLACENTA MERE
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Taux de 250H-D et grossesse en Belgiqgue

45
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g 151 05% O1 205-23 19.3-21.1 216244
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D’apres Vandevijvere S, PLoS ONE 2012
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Taux de 250H-D et grossesse au Royaune-Uni

Facteurs d’'influence

Variahle Category Vitamin D {nmol L) Vitemin [ classification
Median (IR Adequate Insufficient ke ficient
(~75nmal L) {25-T4nmal 17 {=?5nmol L)
A ni%) ni%)
Tortal im =346 35 (19, 64) 64 [ 18%) 156 (25% ) 1246 (36% )
5kin tone Light {m = 103} i (41 1025 44 (4375 49 {28 10 10%:)
Dark = 243) 26 {13, 45) 0 (8% ) 107 (44} 116 (48 %)
Cuarier Jul-5ep IE (22, 76) 22 (%) 38 (25%) 25 (29%)
Oet-Dec 1B (1B, 66) 15 (19%) a7 (46%) 29 (356%)
lan-Mlar 26 (12, 45) Eill%) 3141 3T (49N
Apr—lun AT (20, 607 E [ FE %) S0 {45% ) 532 %)
BMI =30 (n=277) 36 (20, &4 2 19%) 128 {467 ) B35 %)
=30 =471 28013517 S 1% 18 (42900 FLNE TN
Trimester' First 36 (21, 62 (0% 67 (46 S50(34%:)
Second 3317 64 20 (%) 69 (43 fid {40 )
Third 20 (17, 54 3§ L% 17 (57%) 10 (33 %)
Parity * 0 36 (18, 64) (20 7 (25%) G2 (36%)
1 40 (X2, 65 2412 SO 45%) 36 (36
24 33 (0748 G 10 ) 28 (47T} 26 [ 26% )

BMI, body mass index; IOR, interguartile range. *Three pationts with missing parity valoes. 'Seven patients with missing trimester values
'25 potients with missing BM1 values.

/\
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Suppl émentation vitaminigque D au cours
de la grossesse : recommandations

FAO/WHO 2002 : 200 U/} (5 ug/))

CNGOF 2007 : 100 000 Ul vitamine D3
début du 3 €me trimestre
Canadian Pediatric

Society 2007 : 2000 UI/J - 3eme trimestre

IOM 2010 : 600 Ul/j (15 ug/j)

Endocrine

Society 2011 . 600 Ul/} (15 ug/))

ACOG 2011 : e Pas de recommandation de screening ,

ni de suppl émentation syst ématique
 Si déficit : 1000 - 2000 UI/j
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Carence en vitamine D et grossesse

Effets osseux Effets extra-osseux

Ostéomalacie M risque pré-éclampsie
Ml diab éte gestationnel

Mere Ml vaginose bact érienne
M fréquence c ésarienne
Hypocalc émie M risque de RCIU
néonatale Ml fréguence bronchiolite
Foetus Rachitisme M risque asthme et atopie
Retard de croissance I risque de schizophr énie

Acquisition du CMO ? I risque de SEP
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Incidence de | 'éclampsie en Norv ege
Relation avec | 'ensolelllement
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D’apres Ryslander A et al, Acta Obstet Gynecol Scandinavia 2010




Apports vitaminique D pendant la grossesse
et risque de pre-éclampsie en Norv ege

Vitamin D Supplements

Precclampsia

Before Pregnancy Early Pregnancy Late Pregnancy No, Nao. (%) Crude OR (95% CI) Adjusted” OR (%5% CI)
No No No 6403" 395{6.2) Ki 10

No Yes No 1509 73(3.0) 0.81 {0.63-1.02) (.83 (0.65-1.05)

No No Yes 4288 221 {5.2) (.84 (0.71-0.98) (.88 (0.75-1.04)

No Yes Yes $100 230 {4.9) 0.79 {0.68-0.93) 087 (0.75-1.02)

Yes No No 106 514.7) 0.76 (0.32-1.81) 081 (0.34-1.91)
Yes Yes Na 699 29 (4.1) 0.67 (0.47-0.97) 0.72 (0.50-1.03)

Yes No Yes 287 1345 0.73 (0.43-1.26) 0.83 (049142}
Yes Yes Yes 3665 161 (4.4 0.71 {0.60-0.85) 0.81 (0.68-0.97)

"adjusted for maternal ape, preprepnancy body mass mdex, maternal height, scason of birth, matemal educabon, and smoking.

PReference category

10-15 pg/j = 27% de réduction du risque de pré-éclampsie

D'aprés Haugen M et al, Epidemiology 2009
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Statut vitaminique D et diab ete gestationnel

Associations entre un taux bas de 25(0OH) -vitamine D
et:
- la résistance a I'insuline (HGPO, glyc émie a jeun)
- les dysfonctions des cellules 3 du pancr éas
- 'augmentation du risque de diab ete de type 2
- I'incidence du diab ete de type 1 (Europe du Nord)

Association entre la suppl émentation vitaminique D lors
de la 1€ année de vie post -natale et | 'incidence du diab éte
de type 1 Zipitis Cl et al, Arch Dis Child 2008
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Statut vitaminique D et diab ete gestationnel
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GDM Case-conirol Status
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Statut vitaminique D et pathologies
maternelles pendant la grossesse

v Etudes d’'observation discordantes :
- Hetérog énéiteé des population étudi ées (Europe
du Nord vs USA) avec statuts vitaminique D diff eérents
- Moment du dosage (1 €' T)
- Faible nombre de cas pour certaines études
- Méthodologie statistigue non ad équate
- Facteurs d 'ajustement diff érents (IMC, race ...)
- Techniques de dosage du 25(0OH) -D diff érentes

v Pas d’étude d 'intervention significative  (puissance)

v' Lien de causalit é a ce jour non établi
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Essail d 'Intervention : vitamine D2

48 femmes vs 29 femmes controles
3¢me trimestre de grossesse (naissance f  évrier/mars)

Randomisation : 1000 Ul/) pdt 3 mois vs 200 000 Ul le 7éme mois

Controles 1000 Ul/j 200 000 UI
(n=29) (n=21) (n=27)

Mere :
Calcium (nmol/I) 2.10 +0.11 2.15 +0.09 2.15+0.11
250H-D (nmol/l) 9.4+4.9 25.3+7.7 26.0+6.4
1,25 diOH-D (pmol/l) 66.1+14 49.9 + 16 49.9 + 16
Foetus (cordon) :
Calcium (nmol/I) 2.37+0.11 2.44 +0.14 2.41 +0.20
250H-D (nmol/I) 5.3+25 15.7 +5.1 18.2 +5.2
1,25 diOH-D (pmol/l) 47.0+£16 42.6 + 12 46.1 + 15

D'apres Mallet E et al, Obstet Gynecol , 1986 _
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Essais d 'Intervention : vitamine D3

NHICD trial : 491 femmes (341 final)
12-16 semaines de gestation
randomisation : 400 Ul vs 2000 Ul vs 4000 Ul/j

Hollis BW et al, J Bone Miner Res 2011

Thrasher Research Fund trial : 257 femmes (161 final)
< 16 semaines de gestation
2000 Ul pendant 1 mois

randomisation : 2000 Ul vs 4000 Ul/j
Wagner CL et al, Am J Obstet Gynecol 2012

Analyse combinée : 504 femmes (/758)
400 Ul (n=110); 2000 UI (n=201); 4000 Ul (n=193)
Pré-éclampsie, diabéete gestationnel,
vaginose bactérienne, type d’accouchement
Poids a la naissance

Wagner CL et al, J Steroid Biochem Mol Biol 2013
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Statut vitaminique D au cours de la
grossesse selon | 'apport en vitamine D

Measure 400-IUJ group 2000-IU group 4000-IU group p Value

25(0H)D at baseline, mean £+ 5D 616+ 271 58341223 582+218 0.5
Range (6.0-172.5) (140-115.3) (11.6-109.3)

25(0HID 1 month before delivery, mean + 5D 794+ 343 1054+ 35.7 1185+ 340 < 0.0001
Range (16.0-193.0) (17.3-176) (263-243.5)

25(CH)D at delivery, mean £5D 7894+ 36.5 9831342 111.0+ 40.4 < 0.0001
Range (12.5-1595) 18.0-177.0 250-251.0

ZSOHID, 20 o 30 weeks, mean = a0 791+ 29.5 OX X T 20.1 TIOE T 28.3 = Q00T
Range (17.1-1623) (16.7-148.1) (265-212.3)

Achieved 25(CH)D level = 80 nmoL at 1 month prior to 51 (50.0 82 (73.9) 91 (82.0) = 0.0001
delivery, n (%)

Achieved 25(0H)D level =80 nmol at delivery, n (%) 43 (50.0) 63 (70.8) 68 (82.0) < 0.0001

‘Achieved 2Z510H)D level = 80 nmoL at 1 month prior to 57 (523) 03 (70.5) oF B39 <ooo01
delivery or at delivery, n (%)

Infant birth 25(0H)D, mean +5D 1824+ 101 2284+98 2651+103 < 0.000
Range (2.4-48.4) (3.6-47.9) (24-520)

Par d’'hypercalc émie, ni d 'hypercalciurie maternelle

D’apres Hollis BW et al, J Bone Miner Res 2011
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Evolution des taux de 250H-D en fonction
d’un apport de 2000 Ul/j vs 4000 Ul/j

0 Cose Group » + + 3000 eday 0 C o 4000 Luday | B0

257 femmes i
Inclusion : 12-16 sem.
2000 Ul vs 4000 Ul/j

Serum 25(0H)D {ng/mi)

D'aprés Wagner CL et al, Am J Obstet Gynecol 2012
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Co-morbidites maternelle et foetale
apres supplémentation

Association between neonatal growih and comorbedities of pregnancy by supplementation dose group, adjusted for study and race,

Controd 20001 4000 I p-Value p-Value p-Vitlug MNT/H NNT/H
{overalll (2000 ¥S {4000 . (J00MUvs. (400000 vs.
conggab——saqirol) corntrol ) camiral]
Reonatal birth weight, 1233 [GER) 33482 (750) 3231 (632] o249 - -
grams {50
Hypertensive Disorders of Y110(82) 0/201 (4.5) 4193(21) 015 NMNT 27 HWNT 1T
Pregnancy (N, %)
Gastational Diabetes (N, ) 110673} 1G200(E0) 16/181({5.2) .39 MHH 13E KNT 50
Infection, any (N, 1) 45/110(40.9) OGI201 (47 8] 75/193 (38.0) .30 MNNH 15 HWNT 48
Bacterial Viaginosis (N, %) 12/110(10.9) 15/201(7.5] 919347} LGl WMT 23 WNT 14
Preterm Birth without 14/107 (13.1) 23/198{11.6) 26/192(13:5) 042 MHNT G2 KNH 219
Preeclampsia (N, ')
Combined comorbaditees &i110{60.0) 125/201 {622} 106/193{548) 043 WMH 75 HWNT 17

(M. %)

MNT/H: Mumber Meeded to Treat Harm, Exchudes “Other” race due to small cell sizes. Contsnuows measures compared between dose groops wsing multivariable linear

regression to adjust for study and participant race [exchuding “Other™); pairwise comparsons against control performed using Dunnetts procedure. Dichokamous measures
compared between dose groups using multivariable logistic regression to adjist for study and participant race (exduding “Other”].

Wagner CL et al, J Steroid Biochem Mol Biol 2013
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Co-morbidités maternelle et foetale
fonction des taux de 250H-D

Maternal and neonatal 25(0H D status by treatment groug.

Total circulating Control 00010 4000 U p-Valoe p-Yalue p-Valoe
25(0H 10 ng/mL, Mean (5D) toverall) (2000 vs. controd) (4000 vs. control)
Baseling 246(109] 132 (8E) 12B{07) 021 >k05 005
Within & weeks of delivery 30T(4.1) 37110147) 419(162) <QL0a01 =[.001 00001
Reonatal/cord blood 182(10.1) 212(1L1) 254(129) L0001 =005 >0.0001
Matemal 25(0H)D =32 ngfml X 5T{110{51.E] 38201 (G7) 1471183 (T6.2) < CLOCHD «(1.0001 < (.0001
Matemnal 25(0HD =40ng/ml, % 300110135.5) R 201 (4E8) 1217193 (62.7) L0001 [, 0] <0001
Meonatal 25(0HID =20 ngimd, ¥ 31/7a(38.2) O 165 (58 2) 1200158 (76,0 o {LOCHO AL i (L0001
Meonatal 25/0HID =32ngimL, X 1073 (127] 25/165{152) 41/ 158 (26,0} ooz .33 N E
Association between Comarbidities of Pregnancy and Rinal Maternal 25(0HD level Adjusted for Study and Race,
Comorhidity of Pregnancy 2H0HID<32ng/mL 25(0HID=32ng/mL  OR per [0ng'mL incredse in 25{0H]D a5 0 p-value
I Combined comorbeditses (N, 1) 108162 {67 3] 1E9/342 [55.3) 054 07 4-095 LG I
Gestational DM (N, %) 12/161(7.5) 221340 (6,5] 1.04 n82-1.33 73
Hypertensive disorders (N, X 100162 (6.2] 12/342 (35] oy 057~ 1106 anl
Infection, any (N, ¥) Bi/162(51.2) 133/342(389) e 07 09-1.0 oo
Bacterial Vaginosis (N, %) 14/162 (8.6 21342 (5. 4] 04a93 074-1.18 (.54
Fraterm birth without preeclampsia (N, %) TNs7 (17.2) 36/340(10.6) &4 oyo-102 Q72

Excludes “Other” race due to small cell sizes, Continuous measares cxmpared betwesn dose growps using multivariable linear regressson to adjust for study and participant
race (excinding “Other” ). Dechotomous measures compared between dose groups using multivarable logistic regression to adjust for study and participant race (excluding

“Oitkeer™).

Wagner CL et al, J Steroid Biochem Mol Biol 2013
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Synth ese et conclusions

e Plusieurs études d 'observation ont rapport € une
association entre | ’'insuffisance vitaminique D et
diff érentes pathologies de la m ere et du foetus

e Aucun lien de causalit é n'est formellementd émontr é

e || reste difficile a ce jour, de d éfinir une conduite
a tenir en termes de d épistage et de suppl ementation en
vitamine D au cours de la grossesse

e Deux essais d ’'intervention indiquent qu 'un apport de
2000-4000 Ul/j de vitamine D3 au cours des 2 ¢me gt 3eme
trimestre de grossesse est sans danger pourlam ere etle
foetus. L'intérét cllnlque d 'un teI apport n 'est pas d éfini
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