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Tabagisme passif du
foetus

Difficultes
meéthodologiques

TABAGISME IN UTERO

*Passage des composants de la fumeée du tabac dans la
circulation fecetale et le liquide amniotique
*Complications obstétricales
*Conséquences chez I’enfant

*Distinguer les conséquences de I'exposition in utero du

tabagisme environnemental pendant I'enfance

*Prendre en compte les facteurs genétiques et

environnementaux partages entre la mere et I'enfant

*Evaluation du tabagisme in utero repose sur du déclaratif:
Par rapport au dosage de la cotinine sérique au |®"

trimestre de grossesse
Se = 86,4% et SP - 99,4% (Arbuckle Jexpo Sci Environ Epidemiol, 2018)
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*DONNEES EPIDEMIOLOGIQUES CHEZ
L’ENFANT.

*FONCTION RESPIRATOIRE
*ASTHME
*INFECTIONS RESPIRATOIRES




TABAGISME IN UTERO ET PETITE ENFANCE: FONCTION
RESPIRATOIRE

*20 000 enfants, 6-12 ans

Parental smoking and lung function in children: an

' ' U SA- E U ro e

international study P

Hanns Moshammer 1,..Gerard Hoek, He'lke Luttmann-Gibson, Manfred A N»eubel:(_gerr ° M Od |f| Cati ons CI es E F RS
Temenuga Antova, Ulrike Gehring, Frantiska Hruba, Sam Pattenden, Peter Rudnai, Hana Slachtova, o

Renata Zlotkowska, Tony Fletcher - I /o dU VEMS

-6% DEM25

Moshammer H,AJRCCM, 2006
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TABAGISME IN UTERO ET PETITE ENFANCE: FONCTION
RESPIRATOIRE

Cohorte prospective 2612 enfants, USA.
Garcons: 49%

Lung function tests

FVC (litre) FEV, (litre) FEF2s_;5 (litre/s)
Maternal smoking Univariate Multivariate Univariate Multivariate Univariate Multivariate
First clinic visit 0.003 (0.05) 0.155 (0.09) 0.062 (0.04) 0.153 (0.08)** 0.188 (0.07)* 0.262 (0.13)**
6 months 0.026 (0.05) 0.157 (0.10) -0.029 (0.04) 0.063 (0.08) ~0.144 (0.07)** -0.071 (0.13)
5 years 0.011 (0.05) 0.005 (0.09) 0.009 (0.04) 0.078 (0.07) ~0.042 (0.07) 0.269 (0.12)
14 years 0.008 (0.05) ~0.022 (0.08) 0.043 (0.04) 0.054 (0.06) -0.144 (0.07)** 0.125 (0.11)
Values are regression coefficients (SE).

FVC, forced vital capacity; FEF,5 ;5, forced expiratory flow between 25% and 75%; FEV,, forced expiratory volume in 1 s

*p<0.01; **p<0.05.

M R Hayatbakhsh, Thorax 2009
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‘nzog_g TABAGISME IN UTERO ET PETITE ENFANCE: FONCTION
RESPIRATOIRE

Maternal smoking during and after pregnancy FVC (litre) FEV, (litre) FEF;5_;5 (litre/s)

Adjusted for birth weight
Never smoked Ref Ref Ref
Smoked after pregnancy 0.04 (0.08) 0.06 (0.06) 0.11 (0.10)
Smoked during + after pregnancy 0.07 (0.05) 0.001 (0.04) -0.11 (0.07)
Adjusted for child smoking at 14 years
Never smoked Ref Ref Ref
Smoked after pregnancy 0.07 (0.08) 0.07 (0.06) 0.12 (0.11)
I Smoked during + after pregnancy 0.02 (0.05) -0.04 (0.04) -0.15 (0.07)* I
Adjusted for history of asthma assessed at 21 years
Never smoked Ref Ref Ref
Smoked after pregnancy 0.06 (0.08) 0.07 (0.06) 0.12 (0.10)
Smoked during + after pregnancy 0.03 (0.05) -0.02 (0.04) -0.11 (0.07)

M R Hayatbakhsh, Thorax 2009
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TABAGISME IN UTERO ET PETITE ENFANCE: FONCTION
RESPIRATOIRE

Age when lung function was measured
Age when lung function was measured
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TABAGISME IN UTERO: SYMPTOMES RESPIRATOIRES
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3236 studies retrieved
from initial Medline and
Embase database search

632 abstracts reviewed

TABAGISME IN UTERO, PETITE ENFANCE : BRONCHIOLITES

132 full texts reviewed

8.1.2 Bronchiolitis L.
Al-Shehri 2005 2.51[1.69, 3.73] Exp05|t|on au —
Anderson 1988 1.99 [1.00, 3.96] domicile —
Breese Hall 1984 4.78[1.75, 13.01] S —
Chatzimichael 2007 2.20 [1.34, 3.60] —
2604 excluded Hayes 1989 3.86 [0.81, 16.41] . ’
after title review McConnochie 1986 3.21[1.42, 7.25] —
Reese 1992 2151076, 6,101 -
Subtotal (95% CI) 2.51 [1.96, 3.21] <>
Heterogeneity: Tau® = 0.00; Chi*=3.03,df=6 (P=081); F=0%
Test for overall effect: Z = 7.32 (P < 0.00001)
500 excluded after
abstract review 9.1.3 Bronchiolitis
Gurkan 2000 3.60 [0.71, 18.24] o e —
McConnochie 1986 233[1.19, 4.57] EXPOSItIon "
Noakes 2007 2.43[0.64, 9.26] maternelle - ’
Reese 1992 2.43[0.64, 9.26] 4
103 excluded after Sims 1978 2651099 7.12] ’
full text review

Subtotal (95% Cl) 2.51[1.58, 3.97]

29 studies included in
updated meta-analysis

31 studies included from
Strachan and Cook Review

60 studies included in
updated meta-analysis

Figure 1 Flow diagram of included and excluded studies

Test for overall effect: £ =391 (P < 0.0001)

Heterogeneity: Tau® = 0.00; Chi* =025, df=4 (P=099); =0%

2.1.3 Bronchiolitis

Gurkan 2000 2.31[0.53, 10.10)
a2 3201178 £.14]

Exposition 2
parents

Subtotal (95% CI) 3.12[1.76, 5.54]

L Jones, Respiratory Research 201 1,

Heterogeneity: Tau® = 0.00; Chi*=0.19, df = 1 (P = 0.66); I*= 0%

Test for overall effect: Z = 3.88 (P = 0.0001)
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TABAGISME IN UTERO, PETITE ENFANCE : INFECTIONS

3236 studies retrieved
from initial Medline and
Embase database search

632 abstracts reviewed

31 studies included from
Strachan and Cook Review

Figure 1 Flow diagram of included and excluded studies

132 full texts reviewed

29 studies included in
updated meta-analysis

60 studies included in
updated meta-analysis

RESPIRATOIRES

Exposition au
domicile

2604 excluded
after title review

Total (95% Cl) 1.54 [1.40, 1.69]

¢

Heterogeneity: Tau® = 0.04; Chi* = 94.60, df = 36 (P < 0.00001); I* = 62% I|] 1 0'2 0'5 1
Test for overall effect: Z = 8.85 (P < 0.00001) Smoke decreases risk
Test for subgroup differences: Chi® = 29.50, df = 4 (P < 0.00001), I* = 86.4%

2 5 10

Smoke increases risk

500 excluded after
abstract review

Exposition
maternelle

Total {95% CI)

103 excluded after
full text review

Test for overall effect: Z=995 (P < 0.00001)

1.58 [1.45, 1.73]
| |

Heterogeneity: Tau® = 0.03; Chi* = 70.12, df = 30 (P < 0.0001); F=57% 'ﬂ 5 DIE

Smoke decreases risk

Test for subagroup differences: Chi? = 17.00, df =4 (P =0.002). I = 76.5%

Smoke increases risk

Exposition 2
parents

L Jones, Respiratory Research 201 1,

Total (95% CI) 1.62[1.38, 1.89]

Heterogeneity: Tau® = 0.05; Chi* = 37.02, df = 13 (P = 0.0004); I* = 65% ID ) 0'5

Test for overall effect: Z=5.95 (P < 0.00001) ' ' _
Smoke decreases risk

Test for subgroup differences: Chi* = 26.49, df=4 (P <0.0001), I* = 84.9%

Smoke increases risk
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“+PHYSIOPATHOLOGIE.
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TABAGISME IN UTERO: CONSEQUENCES SUR LE
DEVELOPPEMENT PULMONAIRE

Le poumon se développe par ramifications
successives du tube épithélial originel
(«<branching morphogenesis »)
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Sacculaire Alvéolaire
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Composants chimiques de la cigarette,
Hypoxémie liée au CO, Altérations de la structure placentaire
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TABAGISME IN UTERO: CONSEQUENCES SUR LE
DEVELOPPEMENT PULMONAIRE
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L'exposition a la nicotine augmente le nombre de récepteurs nicotiniques.
Cette augmentation est présente dés le stade pseudo glandulaire
Cette augmentation entraine un plus grand nombre de ramifications, moins fonctionnelles

Wongtrakool C,Am. ]. Physiol. Lung Cell. Mol. Physiol. 2007
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TABAGISME IN UTERO: CONSEQUENCES SUR LE DEVELOPPEMENT PULMONAIRE

Parameter Control Nicotine p Value
Mother’s weight at delivery, kg 7.1 +0.38 7.57 £ 056 NS
(6.1-8.1) (6.2-8.9)
Body weight, g 436.8 = 11 423 = 6.3 NS
(409.8-463.8) (407.7-438.3)
Crown-rump length, cm 18.67 042 1796 = 0.5 NS
(17.64-19.7) _(16.73-19.18)
Lung weight, g 6.95 * 0.21 578046 0.02
(6.44-7.45) (4.66-6.9)
Fixed lung volume, ml 31.75 = 0.61 27.4 £ 0.86 0.001

(30.2-33.24) (25.28-29.5)
Lung weight/100 g body weight, g 1.597 = 0.062 1.365 = 0.1 0.036
(1.446-1.747) (1.12-1.61)

Lung volume/100 g body weight, ml 7.3 +0.25 6.47 + 0.14
(6.7-7.89) (6.13-6.82) 0.006

Armanjatinder, Am. J. Respir Crit Care Med. 2001
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TABAGISME IN UTERO: CONSEQUENCES SUR LE DEVELOPPEMENT PULMONAIRE

Parameter Control Nicotine p Value
PFEF, ml/s 129.74 + 13.45 102.67 + 13.81 NS A esstnce B. ey
(BEI=tFI s 32= ) resistance
FEF,50,_ 7505, M/ 110:5 =115 78.8 = 11.77 0.05 il « 1.757
F3-89=H47+ o249 150 .
FEF 550, ml/s 128.11 + 13.39 97.33 + 13.75 NS ~
(85.51-170.72) (59.13-135.51) g RS
FEFs0s,, ml/s 115.33 = 12.45 83.66 + 12.81 NS T @
(75.7-154.96) (48.1-119.23) S, =
FEF 59, ml/s 80.37 + 7.53 60.64 + 11.71 NS E " §
(56.4-104.35 (28.12-93.15) T 3
FEFo0s,, ml/s 35.7 = 4.68 32 +7.32 NS g ©  050-
(20.86-50.64) (11.67-52.32) oor.
PEF/FEVpgr, ml/s/ml 22.93 + 2.23 30.82 * 6.4 NS 29
(15.82-30.03) (13.05-48.59) 200 000
Te-FEF, s 1.185 + 0.19 1.384 + 0.37 NS Control Nicotine Contral Hleatine
(0.578-1.79) (0.346-2.421)

Armanjatinder, Am. J. Respir Crit Care Med. 2001
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TABAGISME IN UTERO: CONSEQUENCES MOLECULAIRES

Gestational SS/Nicotine

Desensitized Desensitized
a7-nAChRs o7-nAChRs
l (Adult Lung)
- T - ‘
EPIGENETIQUE? H“ILO(. Ani 1 Allergen

Méthylation de

'ADN Bel2 § = miR-164 Tie-2/Wnt

l l ‘ $Thi  4Th2
D B P _ Apoptosist VEGF§ mep | Angiogenesis§

'|' A

EI\ﬁT!
@ Hoxa5 @ ZEB 2 Asthme
Shashi P. Singh et al. Plos One 2015 T T

Shashi P. Singh et al. J Inmunol 2017 miR-130a§ miR-2214
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TABAGISME IN UTERO ET MODULATION EPIGENETIQUE

25 .
5 - Association significative (p < 10¢ ) entre
£ : cotinine sérique et methylation de 26 regions
E : CpGs dans 10 genes
2 154
3 - Association entre degre de methylation et le
o . . ] . taux de cotinine sérique

T T T T T 1 T T T T T T T T T T T T LI I
1 2 3 4 5 8 T B 9 1 13 517 0
Physical location {(by chromosome)

Joubert, Environmental Health Perspectives, 2012
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TABAGISME IN UTERO ET MODULATION EPIGENETIQUE

Median methylation

Hicisnce Unadjusted Adjusted’ by cotinine category” = d éveloppem ent
Chr? Gene to gene”® CpG Position®  Coef® SE? pValue Coef St pValue Hank¥ Undetectable Low Medium High de I’ hé ¢ .
1 GFIT 3688 col0399789 O92045668 2007 001 40BE13 00685 0010 1.10E-10 14 0759 0755 0727 078 € e€matopoiese
1 GHT Growth Factor 2 0111 002 276820 0106 0013 Z96E-17 M 0.730 0733 0669 0654 -des cellules neuroendocrines
T GAT 7o -0m2 003 134818 0106 0014 BOZE14 12 0801 0800 0754 07233 SIVAT .
1 GAl Independent | 0 028 0024 247630 0271 0026 330e25 6 0877 0875 0771 0738 | =f (Epithélium bronchique)
1 GFIT FEg 5 0182 06 22930 0176 07 170E25 4 073 0732 0627 0605 H
1 GAT Transcription b 0243 0024 BA43E-24 0238 0026 3.16E-20 7 0.921 0523 085 0B84 Brar.1ch |’ng
T GAT Repressor B 019 005 105838 0188 0016 268E-3 2z D708 0707 0580 0564 -An giogenese
1 GHI |39n  colalsddyy  wesaywsl 0084 0017 G38E-28 0181 0017 2B3E-75 5 0.247 0246 0154 0158

il ] : il= : : 1ZE- . : : ; -APOPtOSG

5  AHAR B4157 cgO3991871 368447 0057 0008 2Z04E-11 0054 0009 1.89E-10 15 0.841 0839 0820 088 -—
5  AHAR 69088 cg0S575921 373378 0202 0015 2ZB5E-33 0198 0017 B.03E-33 1 0.883 0874 0829 0784
5 AHARR 95070 cgZ1161138 399360 0045 0007 15ZE-11 0043 0007 BOIED 18 0.718 0715 0701 O0F79 GFI] (Cg09935388)
6  HLA-DFB? 11549 ¢gl1715943 33091841 0053 0009 100E-D8 -00O54 0010 363E0D8 23 0.847 0831 0824 0820
T MYOIG 16417 cg19089201 45002287 0083 0013 322E-10 0088 0014 BI13EN 13 0.825 0926 0932 094 5 g
7 MYoiG 16218 ©g22132788 45002486 018 0021 18BE18 0184 0021 482818 10 0.932 0935 0851 0866 I
7 MYOIG 15968 cg04180046 45002736 0073 O0OO2 BYEE-Z0 0076 0008 2BGE-19 9 0.44 0446 0484 0508 . I
7 MYoIGg 16785 ¢gl12803068 45002919 0145 006 BAIE19 0149 0016 1.25E-19 B 0713 0721 0714 0813
7 ENSGODOOUZZ5718 198306 cgD4598670 6865761 0083 0009 129611 0081 0010 1.27E-08 13 0.623 0607 0597 0574
7 CNINAFZ B4 cg25949550 145814306 0075 0007 495630 0073 0007 1.02E-26 3 0.113 0103 0097 0092 i i
8 Bm —33821 cg03346806 119157879 -0038 0007 208E08 0039 0007 9234E08 26 0.801 079 0793 0773 - §
14 TIC78 274756 cgl8B55025 91008005 0041 0007 207E-08 00427 0008 GB76EDE 25 0.854 0847 D081 0B3B : _ :
15 CYPIAl —1266 cgO5549655 75019143 0084 001  ZBEE10 0065 001D 23BE10 16 0.189 0188 0221 03276 * 32 :
15 CYPIAl —1374 cg22549041  TH01925) 00% 006 452609 0038 0017 BBBEDE N 0.385 0379 044 0475 —— -
15 CYP1Al —1406 cq11924019 75019783 0044 O0O0OB ZBZE0NE 0044 0QO0B 47BE0BE 24 0434 0430 0457 0475 | — |
15 CyPlAl —1475 Ce18002474 75019307 0066 0M2 1.)0E08 0062 0012 995808 22 0E10 0h04 0549 0573 s N | ;
21 RUNXI 1746 cgl2477880 36254241 0159 0026 102603 0163 0026 7HRE1D 17 0.088 0102 0110 0158 b =

o e (2 e
Sevd g EEITT N SepPancy BNrsEem

Joubert, Environmental Health Perspectives, 2012
Richmond, Human Molecular Genetics, 2015
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(5eX2 TABAGISME IN UTERO: CONSEQUENCES TRANS GENERATIONELLE

e et
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N ] $6¢
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Test a la Métacholine

S Singh, ] immunol. 2017
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Conséquences respiratoires
Tabagisme pendant la grossesse

Physiopathologie = oModifications de la structure et du métabolisme du
poumon en développement?

olmpact modulé par facteurs de susceptibilité
génétiques / épigénétiques?

Lien avec le o Fonction respiratoire dés la naissance (NP2)
tabagisme - Effet semblant persister jusqu’a I’age adulte

o7 Infections respiratoires basses dans les premiéres
années de vie (NP2)

o7 Asthme / symptomes respiratoires dans I’enfance
(NP2)

i 1
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