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Factores Familiares 0 Pre-Natales



Maternal and Paternal Asthma
Increase Asthma Risk in Offspring

Study Year Weight Odds ratio (95%Cl) Year Weight Odds ratio (95%C
Dold (8) 1992 ™ 2.7% 1.50 (0.70 to 2.70) 1992 " 3.1% 4,40 (24910 7.77)
.
Frischer (12) 1993 r 16% 321(1.11109.28) 1993 N 1.6% 4.82 (19410 12.0) Studles
u
Kelly (16) 1995 " 4.4% 3.13 (2.36 10 4.16) 1985 54% 223(162193.05)
-
Enrlich (10) 1996 - 33% 2.07 (1.24 10 3.46) 1906 2% 241.01141 25.99)
- o
Abrahamson (36) 1996 =1 3.5% 2.40 (15110 3.82) fep sl 10012010 9.69)
- 1997 L 6.4% 2.41(2.02102.87)
Rona (28) 1997 48% 2.42 (203 t0 2.87)
1997 L] 6.9% 2.99 (2.69 to 3.32)
Jenkins (23) 1997 L 5.0% 3.13 (2,82 to 3.48)
1997 u 2.1% 4,15 (1.91 10 9.05)
Baeza Bacab (37) 1997 o 26% 3.45 (1.75 t0 6.79)
1998 L 6.0% 1.99 (1.59 to 2.49)
Millar (38) 1998 L] 4.8% 2.78 (233 10 3.31) 1608 . 14 270(10010720)
Litonjua (17) 1998 . 2.0% 4.10 (1.70 to 10.1) 1999 | o 24% 1,80 (0.90 t0 3.60)
Halonen (33) 1999 - 2.7% 3.90 (2.00 to 7.40) 2001 = 0.6% 372 (067 1020.5)
i (21) 2001 T - 0.9% 9.61(2.16 to 42.8) 2001 . = 0.4% 3.60 (0.431029.7)
Wang (19) 2001 — 12% 410 (11210 14.7) 2001 ] 5.1% 1.30 (0.90 to 1.70)
Sherriff (30) 2001 ] 4.4% 2.00 (1.52 t0 2.63) 2001 . 2.7% 267 (142 105.02)
Wickens (20) 2001 - 3.0% 3.36 (1.88 t0 5.99) 2001 = 4.3% 210 (1.39t0 3.18)
Karunasekera (24) 2001 = 4.1% 1.60 (1.10 to 2.20) 2001 " 3.0% 1.57 (0.88 t0 2.82)
Jaakkola (22) 2001 n 36% 3.1 (1.97 to 4.90) 2003 - 20% 4.26 (1.90t0 9.55)
) 2004 . 1.0% 1.1 (0.3110 3.91)
B Sharif (35) 2003 . 22% 3.00 (1.32 to 6.82)
2004 . 2.1% 1,60 (0.80 to 3.70)
Cole Johnson (32) 2004 - 0.7% 1.80 (0.32 t0 10.0)
2004 [ 1.8% 2.20 (09110 5.21)
Sandin (29) 2004 . 26% 5.90 (2,90 to 11.7)
2005 . 2.5% 230 (117 to 4 52)
Jan (14) 2004 I 2.4% 5.80 (2.77 t0 12.2)
2006 - 3.9% 2.14 (136 t0 3.38)
Arshad (34) 2005 -l 28% 2.26 (1.20 to 4.24)
2006 = 2.2% 325 (153 10 6.90)
Taveras (31) 2006 - 36% 2.33 (148 t0 3.68) 2006 L 5% 263 (1,55 0 424)
De Sario (7) 2006 | 25% 4.91 (242 10 9.95) 2007 ) 0.9% 140 (04010 530)
Lee (25) 2006 . 4.1% 11.6 (8.07 to 16.4) 2007 - 4.7% 3.70 (2.60 to 5.40)
Blizur (11) 2007 al | 1.0% 0.90 (0.20 to 3.70) 2007 . 3.5% 1.57 (0.95 to 2.60)
Bjerg (6) 2007 | 3.9% 2.80 (19110 4.11) 2007 . 0.8% 717 (1.701029.7)
Mai (26) 2007 - 3.8% 1.90 (1.26 to 2.86) 2008 - 4.8% 166 (1.17 to 2.36)
Morais-Almeida (18) 2007 . 1.4% 539 (170 to 17.1) 2008 . 1.6% 1.80 (0.70t0 4.61)
9
Martel (27) 2008 # 4.7% 1.66 (1.38 to 2.00) 2008 u A:5% 475324 106.96)
2008 . 3.2% 4,00 (2.29 10 6.98)
Jacobson (13) 2008 4 26% 3.00 (1.50 t0 6.01)
Dong (9) 2008 . 3.8% 5.42 (360 to 8.16) 244 (21410279)
) 5 ;
Karino (15) 2008 N 3.5% 4.90 (3.00 ot 7.90) or ) 10 100
Overall odds ratio (95%C)) 3.04 (2.59 to 3.56) Odds ratio

01 1 10 100 losone.org 6 A[w]zm| @mmalx uBelOS One 2010

Odds ratio



Maternal Nutrition during Pregnancy Influence Risk

Odds Ratio QOdds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
Camargo 2007 —0.9725 0.2764 26.2% 0.38 [0.22, 0.65] —a—
Devereux 2007 -1.1137 0.5579 11.4% 0.33[0.11, 0.98] |
Miyake 2010a —0.3711 0.2562 27.8% 0.69 [0.42, 1.14] —&T
Miyake 2014 —0.1863 0.1794 34.6% 0.83 [0.58, 1.18] —
Total (95% CI) 100.0% 0.58 [0.38, 0.88] <
Heterogeneity: Tau® = 0.10; Chi’ = 7.24, df = 3 (P = 0.06); I = 59% I t t 1
Test for overall effect: Z = 2.52 (P = 0.01) 0.01 0.1 1 10 100

Favours High Vit D Intake

Favours Low Vit D Intake

Figure 2 Pooled difference for maternal dietary vitamin D intake during pregnancy and childhood wheeze.

Study or Subgroup log[Odds Ratio] SE Weight

Odds Ratio
1V, Fixed, 95% CI

Odds Ratio
IV, Fixed, 95% CI

Devereux 2006
Litonjua 2006
Martindale 2005
Miyake 2010k
West 2012

-0.7765 0.3405 17.5%
—0.7133 0.3102 21.1%
—0.6404 0.3338 18.2%
—0.6162 0.2606 29.9%
—-0.2614 0.3919 13.2%

Total (95% CI) 100.0%
Heterogeneity: Chi® = 1.14, df = 4 (P = 0.89); I = 0%
Test for overall effect: Z = 4.37 (P < 0.0001)

0.46 [0.24, 0.90]
0.49 [0.27, 0.90]
0.53[0.27, 1.01]
0.54 [0.32, 0.90]
0.77 [0.36, 1.66]

0.54 [0.41, 0.71]
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Figure 3 Pooled difference for maternal dietary vitamin E intake during pregnancy and childhood wheeze.

Study or Subgroup log[Odds Ratio] SE Weight

Odds Ratio
IV, Fixed, 95% Cl

Odds Ratio
IV, Fixed, 95% CI

Litonjua 2006
Miyake 2010b
West 2012

—0.7195 0.2934  37.5%
—0.3673 0.2675 45.1%
—0.7644 0.4312 17.4%

Total (95% ClI) 100.0%
Heterogeneity: Chi® = 1.04, df = 2 (P = 0.60); I* = 0%
Test for overall effect: Z = 3.16 (P = 0.002)

Figure 4 Pooled difference for maternal dietary zinc intake during
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pregnancy and childhood wheeze.

Beckhaus A...Castro-Rodriguez JA. Allergy 2016

N=32 studies



Obesity during Pregnancy Increase Asthma Risk

N=14 studies (n=108,321 children)
3) Overweight & ever asthma/wheeze
Haberg 2009 * 1.02 (0.96—1.08) 39.34 BMI 25-30
Kumar 2010 * 1.58 (0.75-3.30) 2.95 BMI 25-30
Harpsoe 2012 -»- 1.22 (1.12-1.33) 36.14 BMI 25-30
Patel 2012 —— 1.18 (0.95—1.47) 19.68 BMI 25-30
Guerra 2013 $ 1.00 (0.40-2.60) 1.90 BMI 25-30
Subtotal (F =69.2%, p=.011) P 1.13 (0.99-1.29) 100.00
4) Overweight & current asthma/wheeze
Harpsbe 2012 L 1.24 (1.10—-1.38) 33.91 BMI 25-30
Patel 2012 —— 1.13 (0.85—-1.50) 13.21 BMI 25-30
Leermakers 2013 e 1.09 (0.95-1.28) 29.14 BMI 25-30
Leermakers 2013 e 0.95 (0.80-1.14) 23.75 BMI 25-30
Subtotal (P = 54.0%, p = .089) 1.11 (0.98-1.25)  100.00
5) Obese & ever asthma/wheeze
Harpste 2012 —p— 1.56 (1.36—-1.79) 20.23 BMI 30-35
Reichman 2008 —— 1,34 (1.03-1,76) 16,12  BMI =30
Haberg 2009 - 1.15 (1.05-1.25)  21.39  BMI>30
Kumar 2010 4 3.51 (1.68-7.32) 5.74 BMI =30
Patel 2012 —e 0.99 (0.66—1.48) 11.93 BMI =30
Guerra 2013 4 » 4.20 (1.50-11.30) 3.47 BMI =30
Wright 2013 ¢ 2,65 (1,01-6.95) 3.75  BMI>30
Harpsbe 2012 —— 1.55 (1.23-1.95) 17.36  BMI>35
Subtotal (P = 78.6%, p = .000) L < 1.49 (1.22-1.83)  100.00
6) Obese & current asthma/wheeze
Harpsbe 2012 —— 1.58 (1.32—1.90) 25.44 BMI 30-35
Patel 2012 . 1.54 (0.97-2.44) 13.10 BMI =30
Leermakers 2013 —— 1.41 (1.06—-1.87) 20.37 BMI >30
Leermakers 2013 e 0,93 (0.73—1.19) 22,33 BMI >30
Harpsoe 2012 m—— 1.48 (1.08—2.04) 18.75 BMI >35
Subtotal (F =68.0%, p=.014) < 1.35 (1.08—1.68) 100.00
| |
.0885 1 11.3

Lower risk

Higher risk

Fono E. et al. Pediatrics 2014



Paracetamol Use during Pregnancy /ncrease Asthma Risk

Perzanowski at al. [4]

Shaheen-2002 et al. [5]

Thengilsdottir et al. [10]

Garca-Marcos et al. [9]

Rebordosa et al. [7)

Kang et al. [8]

Pooled

0.1

1.21 (1.02 —1.44)

Peracetamol mare at nsk

10

100

N=6 studies

Eyers et al. Clin Exp Allergy 2011



Antibiotics Use during Pregnancy /ncrease Asthma Risk

Study
ID

First trimester

Stensballe et al (2013)

Jedrychowski et al (2006)

Subtotal (l-squared = 0.0%, p = 1.000)

Second trimester

Stensballe et al (2013)

Jedrychowski et al (2006)

Subtotal (l-squared = 0.0%, p = 0.740)

Third trimester

Stensballe et al (2013)

Jedrychowski et al (2006)

Subtotal (l-squared =0.0%, p = 0.638)

Overall (I-squared = 0.0%, p = 0.699)

NOTE: Weights are from random effects analysis

OR (95% CI)

1.09 (0.70

1.09 (0.90
1.09 (0.92

il

0f

> 1.20 (0.86
1.13 (0.99

1.14 (1.01

1.40 (1.05

[ ]

1.28 (1.01
1.33 (1.11

1.17 (1.07

. 1.54)
. 1.31)
. 1.29)

, 1.66)
, 1.29)
, 1.29)

, 1.86)
, 1.63)
. 1.60)

,1.27)

% N= 10 studies

Weight

4.92
21.69
26.61

7.07
43.63
50.70

9.35
13.34
22.69

100.00

|
.5

Protective

)

1 1.5

Risk factor

Zhao et al. Pediatr Allergy Immunol 2015



Prenatal Maternal Psychological Stress
Increase Asthma Risk in Offspring

N=10 studies

Stress No Stress

Study or subgroup Events Total Events Total Weight% OR (95% ClI| OR (95% Cl)

High quality#
Chiu [32] 49 275 31 378 75 2.43 (1.50-3.92) -
Cookson [33] 232 1546 503 4264 32.0 1.32(1.12-1.56) L
GUXENS [35] 23 212 178 3126 8.1 2.02 (1.27-3.19) —
Subtotal 2033 7768 47.6 1.77 (1.18-2.67) =
Total events 304 712

Moderate quality
ALToN [30] 5 33 56 758 1.9 2.24 (0.83-6.02)
Beners [31] 31 116 10 51 29 1.50 (0.67-3.34)
De MaRrco [34] 30 330 196 3370 10.1 1.62 (1.08-2.42) —
KHASHAN [27] 45 1467 67375 3191566  16.2 1.47(1.09-1.97) e
Lerevre [36] 24 34 114 213 3.0 2.08 (0.95-4.57) .
Reves [37] 07 81 107 198 5.8 2.02 (1.16-3.51)
Woop [38] 108 203 146 312 12.4 1.29(0.91-1.84) T
Subtotal 2264 3196468  52.4 1.54 (1.30-1.84) <>
Total events 300 68004

Total 4297 3204236 100.0 156 (1.36-1.80) &

Total events* 604 68716 | | | | | |

0.1 0.2 0.5 1 2 5 10
No stress Stress

Van de Loo et al. Eur Resp J 2015



Factores Peri-Natales



C-section /ncrease Asthma Risk

N=23 studies

First author Asthma Controls 0dds ratio (95%CI) OR (95% CI) lff;?;;:te

C-sect./tot (50) C-sect./tot (%) (%)
Oliveti 337131 (25) 31/131 (24) : 1.09 (0.62.1.91) 1.1
Xu 49/282 (17 1098/7804 (14 -—;—-— 1.28 (0.94,1.70) 29
Nafstad 207160 (13) 2509/2312 (11) ——-:— 1.13 (0.70,1.84) 1.4
Xu 14/98 (14) 80/1855 () : —— 331 (1.81,6.05) 09
Annesi-Maesano 39/406 (10) 249/3659 (M 1.46(1.02,2.07) 24
McKeever 873/5082 (17 3200119 608 (16) . : 1.06 (0.98,1.15) 11.5
Kero 36672050 (18) 8460/57 815 (15) —h— 1.27(1.13,1.42) 9.5
Kero 8712 (67) 58/119 (49) : 5 > 2.10(0.60,7.36) 02
Bager 69/1116 (6) 424/8606 (5) —:-— 1.27 (0.98,1.65) 3.
Hakansson 1120113058 (9) 60 110/850 175 (7 - 1.23 (1.16,1.31) 12.6
Negele 111 (9) 424/1432 (30) @ : 0.24 (0.03,1.86) 0.1
Vonk 14/133 (1) 25/401 (6) t 1.77 (0.89,3.51) 0.7
Maitra 175/1461 (12) 602/5735 (10) —|:— 1.16 (0.97,1.39) 6.4
Smith 641/3850 (17y 24 728/169 283  (15) .- 1.17 (1.07,1.27) 11.3
Kurukulaaratchy 16/107 (15) 651737 (&) : 1.82 (1.01, 3.28) 1.0
Debley 38572028 (19 1239/8292 (135) JI-.— 1.33 (1.18,1.51) 8.9
Al-Kubaisy 41/644 (6) 111/1618 (7N —t 0.92 (0.64,1.34) 2.2
Hagendorens 26/196 (13) 62/592 (10) __L.— 1.31 (0.80, 2.13) 1.4
Bernsen 107144 (7) 7171507 (5 : 1.51 ¢0.76, 3.00) 0.7
Juhn 41/469 (9) 673/6637 (10) -—-——: 0.85 (0.61,1.18) 27
Renz-Polster 132/698 (19) 1154/7174 (16) —*— 1.22 (1.00,1.49) 5.6
Salam 129/508 (25) 58472928 (200 —:—-— 1.37 (1.10,1.70) 50
Rusconi 247/844 (29) 3916/14 765 27 —.-:— 1.15 (0.98,1.34) 7.5

Overall® <> 1.22 (1.14,1.29)
Childhood studiesh < 1.20 (1.14, 1.26)
0.2 0.5 | 2 5

Reduced risk of asthma after Caesarean  Increased risk of asthma after Caesarean

. 1. Meta-analysis of studies of asthma and Caesarean section using the random-effects model, studies ordered by publication date.
=st for heterogeneity ¥ = 40.36, df=22, P=0.01; I? [950% confidence interval (CI)] = 46% (11%, 67%); test for overall effect Z=6.36, P < 0.001.
xcludes studies [ 16, 28, 29]; test for heterogeneity )(2: 28.01, df= 19, P=0.08; I* (95% CI) = 32% (0%, 61%); test for overall effect Z = 6.76, P < 0.001.

Thavagnan Clin Exp Allerg 2007



Prematurity /ncrease Wheezing Risk

N=30 studies

matzrnal  FH %

study year sex smcking asthma OR (95% C1) Weight
|

Yuan|51] 2003 x x X —:—o— 2.03(1.30,3.17) 452
Taveras[45] 2006 ¥ X & : 112 (0.55,228) 237
Gessnar[30)(LR1;32-36wk) 2007 x ' —:-.'— 1.60(1.24, 207) 753
Gessnar|30[(no LHEEZ2-36wk) 2007 X X _-.-—E— 100 (U459, © B 3.73
Yang[50] 2007 ¥ X - : 074 (038, "~ 43) 284
Cestro-Rodniguez| 24| U011 x X x ——O—i— 1140080, ./1) hHdb
Keshy[53] 2010 ¥ : & 1.90 (0.94,3.85) 2.39
Visser[dg] 2010 x 2 X + : 1.21(0.51,2.97) 1.70
Goyal[33] 2011 x ——O—i— 1.26 (0.92, " 73) 6.43
Herrera[5a] 2011 X : + 3.40(1.74,6.65) 2560
Rayle[?7)(34-3Fwk) 207 % x —— 160 (177, B4) BS5
Rérard[?1] 217 ¥ ¥ 5 i 120 (1.11,° 30) 1063
Creraghi[25] 2012 ¥ X —{—-o-— 1.92 (1.23,293) 458
Rehison[44] M7 % x X —:—-o-— 2.00(1.30,3.03) 467
Sannenschein[E4] 2012 X X X —I'— 1.55(1.30, ".84) 9.11
Escobar[56](34-36wk) 2013 ¥ X —0—{- 1.30 (1.14, - 48) 9.89
Kallen[28](35-36wK) 2013 X X i - 1.70(1.62, .78} 10.94
Miyake[42] 2013 x  x X + : 0.97 (0.47,2.02) 2.2T7

Overall (D 1.46 (1.29, - 65} 100.00
]
|
I
1

| | | | | |
A 2 5 1 2 5 10
lower WL risk in PTB higher WD risk in PTE

Been et al. Plos Medicine 2014



Low Weight (<2,500 gr) at Birth /ncrease Asthma Risk

N=18 studies

BW' <2500y BW: 2,5[!] 4,000y Odds Ratlo Odds Ratlo

irou L f i al_Wejah L Rands M-H. Random, 9% Cl
Bnll:a G ?004 4 i1 54 609 2.4% 111 [ﬂ 38, 3 24) ——
Gregory A 1999 2 7 46 218 1.0% 1.50 [0.28, 7.96]
Leadbitter P 1999 1 35 8o 616 0.7% 019810.02,1.31)
Lewis S1995 199 777 2186 10711 16.9% 1.34 [1.14,1.59] ket
Mogensen N (1) 2011 43 674 61 1050 9.7% 1.10[0.74, 1.65] ]
Mogensen N (2) 2011 53 674 83 1110 10.9% 1.0610.74, 1.51] il 28
Nepomnyaschy L 2006 58 174 287 1584 11.5% 2.34 [1.66, 3.28) .
Onqvist AK 2008 686 4105 747 6220 18.5% 1.47(1.31,1.64) &
Rona RJ 1993 18 342 167 3085 7.6% 0.87 [0.59, 1.60]
Taveras EM 20086 36 34 75 676 98.3% 095[062, 1.44] =
XuXH 2009 48 242 224 1870 11.3% 1.931.37,2.72) '
Total (95% Cl) 7412 27859 100.0% 1.34 [1.13, 1.60] ¢
Total avents 1149 4018
Helerogeneity Tau®= 0.04; Chi*= 26.47, df=10 (P = 0.003); P= 62% :0.01 051 1 150 100{

Testfor overall effect: Z= 3.29 (P = 0.0010) Favours experimental Favours control

Mu et al. Hearth, Lung & Circulation 2014



Hyperbilurrubinemia & Phototherapy /ncrease Asthma

N=7 studies (n=101,499)

Odds Ratio Odds Ratio

Stucy or Subgroup  log[Odds Ratio] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl

Aspberg 2007 137 009 96% 3.94[3.30, 469 4~

Aspberg 2010 145 0.03 86.2% 4.26(4.02 452 im

Huang 2013 161 026 1.1% 500(3.01,8.33 e

Ku 2012 164 016 30% 516(3.77,7.05) =

Total (95% Cl) 100.0% 4.26[4.04,4.50) |

Heterogeneity: Chi*= 2.58, df= 3 (P = 0.46); F= 0% u:o 1 u:1 1 120 1 00:

Test for overall effect Z= 52.04 (P < 0.00001)

igure 2 Rate of childhood asthma after neonatal hyperbilirubinemia.

Favours no hyperbilirubinemia Favours hyperbilirubinemia

Odds Ratio Odds Ratio
Study or Subgroup _log[Odds Ratio] SE Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Aspberg 2007 137 058 05% 394[1.26,1227
Aspberg 2010 135 004 953% 386[357,417 .
Ku 2012 103 019 42% 280(1.93,4.06) ——
Total (95% Cl) 100.0% 3.81[3.53,4.11] |
Heterogeneity: Chi*= 2.72, df = 2 (P = 0.26); F= 26% 0501 041 : 150 1 00’

Testfor overall effect Z= 34.22 (P < 0.00001)

igure 3 Hate of childhood asthma after ohototherapy.

Favours no phototherapy Favours phototherapy

Das and Nike. Pediatr Allerg Immun 2015



BCG-vaccination Decrease Asthma Risk

References
Alm et al 2% (1997) 2
Wickens ef al.>” (2001) — :
Gruher ef al 26 (2001) — i
Gruber et al.> (2002) ~ -
Pahari er al.2! (2002) — .
Marks er al. 24 (2003) — —+—
Samuel®' (2004) = :
Da Cunha et al.*® (2004) - —8—
Benke et al.13 (2004) — —I—i—
|
]

Mommers et al.'® (2004) —
Bibakis ef al.*? (2005) —
Garcia-Marcos ef al.?3 (2005) —
Miyake et al.> (2007) — -
Linehan er al>*(2007) — ——
Mohrenschlager er al.®! (2007) .

Soysal ef al.®* (2008) —

Overall: 0.86 — <

(0.79-0.93) | |
. 1 10

OR and 95% CI

El-Zein et a. Internat J] Epidemiology 2010



Factores Post-Natales



Breastfeeding Reduce Asthma Risk

N=23 studies

Grouping

Age 0-2 years
Any duration BF
Ever vs. never
>3 vs. <3 months
>6 vs. <6 months
Exclusive BF
=3 vs. <3 months
>6 vs. <6 months
Age 3-6 years
Any duration BF
Ever vs. never
=3 vs. <3 months
=6 vs. <6 months
Exclusive BF
=3 vs. <3 months
=6 vs. <6 months
Age =7 years
Any duration BF
Ever vs. never
=3 vs. <3 months
=6 vs. <6 months
Exclusive BF
=3 vs. <3 months

>6 vs. <6 months

—@—

—@—

—@—

—&—
—@—

-1.0 -0.5

Log Odds Ratio

0.0

No.

13

o

OR (95% Cl)

0.65 (0.51, 0.82)
0.59 (0.50, 0.70)
0.61 (0.50, 0.74)

0.62 (0.51, 0.74)
0.69 (0.58, 0.81)

0.86 (0.65, 1.13)
0.79 (0.70, 0.88)
0.45 (0.30, 0.69)

0.83 (0.56, 1.23)
0.71 (0.53, 0.94)

0.96 (0.84, 1.10)
0.87 (0.76, 1.04)
0.96 (0.86, 1.08)

0.65 (0.34, 1.26)
0(0,0)

Dogaru Am J Epidem 2014



Domestic Mould /ncrease Asthma Risk

Asthma

=

BRUNEKREEF [21]
DIKSTRA [29] . =
DaLes [1 N —.—
BRUNEKREEF [23] | o
BRUNEKREEF [23] R
FAGBULE [34] _— |
VERHOEFF [31] I =
Li1[26 I
Li[35 -
MAIER [28] L
[P)ALES [32][18] -!

ONSONBY | o
ZHENG [27] | =
EHEN 25 20] ) -

REEMAN I
FREEMAN substudy [20] I -
SPENGLER {19 : -
PEKKANEN [33 | =
Dong {1?} .
DoNG [22 | .-
ANTOVA [15] I —.—
VWARMAN | - -

TISCHER éermany [30]
TiscHER Netherlands [30]

Summary (OR 1.49)

f T T T T 1
040 063 1.00 1588 251 3.98 6.31

OR (95% Cl)

» Wheeze

BRUNEKREEF [21]
STRACHAN [37]
DikSTRA [29]
DALES [16]
BRUNEKREEF [23]
BRUNEKREEF [23]
STRACHAN [38]
L1 [26]

MAIER [28]
SPENGLER [19]
EmENIUS [36]
ALPER [39]
DoNG [17]

Done [22]
ANTOVA [15]
lossiFovaA [8]
KARVONEN [42]

N=61 studies

ROSENBAUM [43]
TiscHErR Germany [30]
TiscHeER Netherlands [30]

Summary (OR 1.68)

0.40 0.63 1.00 1.58 2.51 3.98 6.31 1000158‘3

OR (95% Cl)

Tischer et al. Eur Resp J 2011



Motor Vehicle Air Pollution /ncrease Risk

Study %
ID OR (95% Cl) Weight
NO2 & Asthma
Clark etal., 2010 - 1.13 (1.04, 1.23) 87.34
Gehring et al., 2010 1.00 (0.65, 1.54) 3.31
Shima et al., 2002 —— 1.33 (1.03, 1.72) 9.35
Subtotal (l-squared =0.0%, p=0.410) o 1.14 (1.06, 1.24) 100.00
NO2 & Wheeze
Gauderman et al., 2005 —— 1.66 (1.07, 2.57) 17.59
Gehring et al., 2010 —— 1.16 (0.96, 1.40) 29.49
Linares et al., 2010 - 0.84 (0.72,0.98) 31.18
Morgenstern et al., 2007 * 1.16 (0.82, 1.64) 21.74
Subtotal (I-squared = 77.4%, p = 0.004) <> 1.12 (0.86, 1.45) 100.00
PM & Wheeze
Gehring et al., 2002 + 0.76 (0.27, 2.15) 0.02
Gehring et al., 2010 @ 1.13(0.61,2.09) 0.05
Linares et al., 2010 I’ 1.05(1.04, 1.07) 99.91
Morgenstern et al., 2007 % 250 (0.67,9.34) 0.01
Subtotal (I-squared = 0.0%, p = 0.554) h 1.05(1.04, 1.07) 100.00
PM10 & Asthma
Clark et al., 2010 —_— 1.97 (1.33,2.92) 48.18
Shima et al., 2002 1.00 (0.74, 1.35) 51.82
Subtotal (l-squared = 86.1%, p = 0.007) — 1.39 (0.71, 2.69) 100.00
PM2.5 & Asthma
Clark et al., 2010 —+— 1.10 (0.90, 1.34) 61.03
Gebhring et al., 2010 —_— 2.06 (1.12, 3.79) 38.97
Subtotal (I-squared = 72.7%, p = 0.056) -l 1.40 (0.77, 2.56) 100.00
|
107 1 9.34
Protective Risk factor

N=19 studies

Incidence of Asthma

Gasana J Environmet Research 2012



RSV at Infancy Increase Asthma Risk

Study

Sims et al. (1978)74

Mok and Simpson (1982)78
Pullan and Hey (1982)72
Murray et al. (1992)7
Osundwa et al. (1993)80
Korppi et al. (199422
Sigurs et al. (1995)2°
Stein et al. (1999)2
Schauer et al. (2002)"
Juntti et al. (2003)"
Singleton et al. (2003)%"
Fjaerli et al. (2005)7¢
Henderson et al. (2005)77
Escobar et al. (2010)7
Mikalsen et al. (2012)82

L 3

Overall (I2=449% p =0.031)

Vo

N=15 studies

Odds ratio (95% CI)  Weight (%)

10.07 (1.19-85.57) 0.66
2.49 (0.74-8.37) 2.06
1.39 (0.44-4.38) 2.30
3.83 (1.58-9.33) 3.83
5.39 (2.32-12.53) 4.25
3.40 (0.30-39.10) 0.51
7.21(2.84-18.27) 3.50
4.30 (2.16-8.55) 6.40
8.92 (1.42-55.95) 0.90
1.90 (0.86-4.24) 4.72
2.10 (0.73-6.00) 274
17.70 (5.68-55.13) 2.34
250 (1.43-4.38) 9.61
4.37 (3.43-557) 51.52
1.81 (0.81-4.06) 465
3.84 (3.23-4.58) 100.00

| T
0.25 0.5

No assaciation

1

| |
2 4

T
8

1
16 32

Association between RSV and Asthma

i

Regnier et al. Pediatr Infect Dis J 2013



The Double-hit Hypothesis

8
|:| non atopic @ 6yrs

Odds 6 . atopic @ 6yrs
Ratios 7
for
Asthma _

4

2 |—I

0 1 =2

Number wLRl in first year
Oddy et al. ER] 2002



Early Life Respiratory Viral Infections and
Timing of Atopic Sensitization in Relation to Asthma

TABLE Ill. Predictors of current wheeze at 5 vears of agz in rzlation to time of atopic sensitization

Type of ARI

Mever atopic
OR (95% ClI) Pvalus

Atopic by age of £ years

OR (95% Cl) P value

Atopic after 2 years
OR (95% Cl) P value

Whaole popalation rezandless of AR hestory
Any wheezy LRI in firdd year
No, of wheezy LRI {linear mode!)

1]

0.4 (0.2-0.8) D.0e*
L4 (04-51) (L6

.1 (05-2.8) ()8
Comparison groap
Lo (04-604 102

31 (1.5-6.4) 005
34 (1.29.7) 002
24 (1.24.7) 001
Comparison group
Lo 0755107

2.9 (L4-58) 0,05
0.5 (L1-3.5) 1.5
0.9 (024,19
Companson group
(=10 (5 i 1-3.4) L5

l
"':.'I

LA (L1-9.1) 1.0

7.1 (L3-38.4) 002

NA

Any lebnke mtectons m hrst year
Aay fetrile URI

T2 (04-3.8) 0.8
1.3 (04-4.1) 0.7

.2 (hs-1.8) (b4
DY 05-1.5) 0%

L8 (L3-96) (L5
L4 (0370 T

Any feteike LRI

Any wheezy or febrie LR

Any wlRI associated with thmovinus or RSY
Aay wlR]1 assocmted with thimovins

1O (02-38) 1.0
L0 (0.3-34) 1.0
OB (02-4.0) (.8
L6 (03-8.7) 0.6

1.2 1.5-11.8) 0006
3.9 (1.4-10.5) 0007
4.1 (1.3-12.6) 002
3.2 (1.1-9.5) 0.03

.3 (029.9) (b
007 (0L1-3.9) (L7
0.9 ((L1-6.4) (1LY

200318503

Aay wlRI assocmted with RSV

L6 (03-87) (L6

3o (1LD-13.35) 006

Insufficient number

NA, Not applicable.

*Dats in boldface ace satsticallv sigrificant at the 05 evel.

Kusel MM, et al. JACI 2007



Farming Environmental Reduce Asthma Risk

Random effect

N=39 studies

U v ean

weight  weight -

Study no. Details 95% Cl % % ES (95% CI) 1< (95% Cl)
3 cd = 10.83 2.94 0.64 (0.43;0.96)

5 - 9.60 2.31 0.71 (0.44;1.186)

9.1 c - 10.90 2.97 1.12 (0.75; 1.67)

92 c = 11.40 3.29 065 (045 093)

111 - 6.94 1.34 0.30 (0.15;0.60)

16 — 12.66 4.23 0.80 (0.61;1.05)

20 m, ¢ 774 1.59 130 (0D69;244)

24 m > 243 0.35 3.99 (0.91; 17.55)

26 814 173 049 (027:089)

342 m,c 7.25 1.43 049 (0.25; 0.96)

39 c = 12.11 378 122 (0.89; 167)

Group 1 ‘farm residence’ combined (95% CI) ——— 100.00 0.77 (0.60; 0.99) 68 (40: 83)
6 c 1.38 1.04 0.93 (0.41;2.11)

10 d - . 0.70 0.55 0.26 (0.08;0.83)

13 = 6.76 3.55 1.01 (0.72; 1.41)

15.1 d —A— 27.23 6.72 1.00 (0.93;1.07)

15.2 d —— 27.36 6.72 0.94 (0.88;1.01)

15.3 d —— 2717 6.71 0.85 (0.79;0.91)

17 = 6.81 3.57 1.17 (0.84; 1.63)

19 - 2.1 1.49 0.73 (0.38;1.41)

31 -¢ 0.47 0.38 0.22 (0.05; 0.92)

Group 2 ‘parental occupation’ combined (95% Cl) —-- 100.00 093 (0.84; 1.02) 63 (23 82)
4 = 2.63 2.14 0.65 (0.39; 1.09)

21 —— 13.25 5.42 0.78 (0.65; 0.94)

221 —.— 11.00 5.03 0.74 (0.60;0.92)

36.1 - 6.46 3.87 0.53 (0.39; 0.72)

362 —a— 12.87 5.36 0.74 (0.61;0.89)

363 —a— 16.05 5.80 0.64 (0.55; 0.75)

364 —a— 13.00 5.38 0.80 (0.66;0.96)

365 —a— 16.17 582 0.71 (0.61;0.83)

371 s 8.56 4.49 0.54 (0.42; 0.70)
Group 3 ‘combination” combined (95% Cl) - 100.00 0.69 (0.64;0.76) 35 (0; 70)
Overall combined (95% CI) — 100.00 0.77 (0.71;0.85) 76 (66; 83)

T T T T 1
0.20 0.45 1.00 224 5.00

Genuneit J. Ped Allergy Immunol 2012



Farming Environmental in Argentina
Reduce Asthma Risk

n=143preschoolers
Rafaela, Santa Fe

Table 2. Multivariate logistic regression model to predict asthma diagnosis (positive API).*

Variable Coeftficient SE P aOR  [95% CI
Maternal smoking | 1.23 0.62 <0.05 (3.44 |1.02to11.11
Rural setting -3.11 0.60 <0.01 |0.04 1[0.01t00.14
Siblings -0.67 0.24 <0.01 ]0.51 ]0.31100.83
Positive skin prick | 1.72 0.70 <0.01 |5.57 |1.401t022.23
test

Constant -1.02

"In order to avoid collinearity, parental history of asthma, atopic dermatitis, allergic rhinitis and % of
eosinophils in peripheral blood counts were excluded from the model. Other factors associated with rural
settings (fumigation, contact with farm animals, and unpasteurized milk consumption) were not
introduced into the model to avoid confounding effects.

Marfortt DA....Castro-Rodriguez JA Jof Asthma 2017



Fruit & Vegetable Decrease Asthma Risk

Seyedrezazadeh et al. Nutr Rev 2014

b) Vegetable intake and risk of asthma

Study RR (95% CI)
Cohort Studies ! G R 94
L /
Willers (2011)%° - 0.49 [o'm' 0'§4'}
Protudier (2012)° — & o Rlen 80
rotudjer (2012) -{:il} 0.77 (0.35, 1.69): p for hetrogenity = 0.004
Case control studies : _ i
Patel (2006) —— i e
Pastorino {2[?(’6]?0 - J 139 5074 j{_\"‘i\i
2 —_— ‘ . g L0
Mendes (2011)"" —_— - 0.80 (0.43, 1.48); p for hetrogenity = 0.027
Cross sectional studies i
La Vecchia (1998 )2 o (11.53 Eggé . ?S'ﬁ
Woods (2003) . gy bl Mook
Romieu (2006)% * ?i}l (SE{LI] Q.#}E}\}
Tabak (2006)"" B 1000095 105
Tsai (2007)° - 0.78 (056, 1.11)
Garcia-Marcos (2007)® _r| 0.03 [0:32: 3:7(”
Barros (2008 gff % 0.86 (0.78. 0.95)
Nagel (2010) —_— 0.68 (0.48, 0.96)
Lawson (2011)™ —_— 0.94 (0.38, 1.54)
Rosenlund (2011)% - — 0.51 (0.20, 1.32)
Nakamura (2012)* - 0.92 (0.86, 0.99)
Ellwood (2013)° o= 0.79 (0.66, 0.93)
Agrawal (2013)”7 ? (.87 (0.81, 0.94); p for hetrogenity = 0.000)
? 0.88 (0.82, 0.95); p for hetrogenity = 0.000)
I m I

1 1 10




Fish and Fish-Oil Decrease Asthma Risk

N=23 studies

Author Year Risk (95% CI) Weight, %

Newborn’s fish exposure and asthma in their childhood

Nafstad 2003 I 0.84 (0.57, 1.23) 30.48
Kull 2006 * I 0.55 (0.34, 0.88) 20.00
Oien 2010 : 0.81 (0.60, 1.09) 49.52
Test for heterogeneity (°=11.5%, p = 0.323) O’ i 0.75 (0.61, 0.94) 100.00

l

Fatty acids in maternal EBM and asthma in offspring i
Wijga 2006 - . ! 0.60 (0.37, 0.96) 41.08
Lowe 2008 5 0.80 (0.54, 1.18) 58.92

!
Test for heterogeneity (= 0.0%, p = 0.359) O| 0.71 (0.52, 0.96) 100.00

1

Adult’s fish consumption and asthma in their later life !

=y
Nagel 2005 I 0.93 (0.54, 1.60) 25.37
Li 2013 :: 0.89 (0.65, 1.22) 74.63
Test for heterogeneity (*= 0.0%, p = 0.890) 0.90 (0.69, 1.18) 100.00

|

I

Adult’s LCn3PUFA intake and risk of asthma in their later life !
Troisi 1995 i 0.85(0.65, 1.12) 35.88
Nagel 2005 -] 0.87 (0.59, 1.28) 30.80
Li 2013 . — . 0.46 (0.33, 0.64) 33.32
Test for heterogeneity (!2= 78.5%, p=0.010) I 0.70 (0.46, 1.05) 100.00

|

1 1 = 1
0.25 0.5 1.0 2.0

Yang H et al. Plos One 2013



Mediterranean Diet Reduce Asthma/Wheeze

Current wheeze N=7 (38,804)

Study name Subgroup within study Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit Z-Value p-Value

Garcia-Marcos L et al. (2007) Asturias 0,720 0,537 0,965 -2,198 0.028

Garcia-Marcos L et al. (2007) Barcelona 0,790 0,561 1,112 -1,351 0177

Garcia-Marcos L et al. (2007) Bilbao 0,960 0,709 1,299 -0,265 0,791

L < —- 1 ol L o hn

Nagel G et al. (2010) Ankara (TR) 0,870 0,526 1,439 -0,542 0,588
Nagel G et al. (2010) Cartagena (ES) 0,960 0,610 1,510 0,177 0,860
Nagel G et al. (2010) Madrid (ES) 1,010 0,570 1,790 0,034 0,973
Nagel G et al. (2010) Mumbai (IN) 1,080 0,661 1,764 0,308 0,758
Nagel G et al. (2010) Ramallah (1L} 1,370 0,632 2,970 0,798 0,425 o
Nagel G et al. (2010) Reykjavik (IS) 1,180 0,658 2,115 0,556 0,578 ——
Nagel G et al. (2010) Riga (LV) 0,500 0,240 1,041 -1,853 0.064 ]
Nagel G et al. (2010) Rome (IT) 0,800 0,477 1,342 -0,846 0,398 E—
Nagel G et al. (2010) Thilisi (GE) 0,520 0,259 1,045 -1,836 0,066 -
Nagel G et al. (2010) Tirana (AL) 2.000 0,856 4 671 1,602 0,109 -——
Nagel G et al. (2010) Tromso (NO) 0,890 0,660 1,200 -0,764 0,445
Nagel G et al. (2010) Uruguaiana (BR) 1,370 0,765 2,454 1,059 0,290 =
Nagel G et al. (2010) Valencia(ES) 0,610 0,378 0,985 -2,024 0,043 —
Nagel G et al. (2010) West Sussex (UK) 1,140 0,741 1,753 0,597 0,551
Castro-Rodriguez et al. (2008) . 0,550 0,351 0,862 -2.607 0,009 ——
Sanchez-Solis et al (2006) ) 0,330 0,171 0,635 -3,318 0,001 O
Chatzi L et al. (2007) ) 0,640 0,200 2,049 -0,752 0,452
Batlle L et al. (2008) ) 0,800 0,450 1,421 -0,761 0,447 e

0,859 0,767 0,963 -2.611 0,009 &

01 0,2 0.5 2 5 10

Garcia-Marcos, Castro-Rodriguez, et al. Pediatr Allergy Immunol 2013



Study

Prental and postnatal

Abrahamsson et al, 2007

Boyle et al, 2011

Dotterud et al, 2010

Kalliomaki et al, 2007

Kopp et al, 2008

Qu et al, 2012

Wickens et al, 2012 (Bifidobacterium)
Wickens et al, 2012 (Lactobacillus)
Subtotal (I° = 26.2%, P = .219)

Postnatal

Gore et al, 2012 (Bifidobacterium)
Gore et al, 2012 (Lactobacillus)
Jensen et al, 2012

Soh et al, 2009

West et al, 2009

Subtotal (I = 0.0%, P = .634)

Overall (1? = 9.5%, P = .350)

Probiotics Do Not Reduce Asthma Risk

N=25 studies (n=4031)
RR {95% Cl) \:reigm

e 1.11 (0.59t0 2.09) 4.58
—5 0.92 (0.58 to 1.45) 8.83
- 0.68 (0.29 to 1.60) 3.60

242 (0.68108.54) 1.00
2.86 (1.01108.13) 1.28

L

4

- 1.25(0.62t0 2.55) 3.35
—— 1.01 (0.851t0 1.19) 30.39
—.— 0.86 (0.72t0 1.04) 30.29
D 0.99(0.8810 1.12) 83.32

\
—_— 0.62(0.33101.16) 5.15
—-.-:.—- 0.76 (0.4310 1.35) 5.07
T 1.38 (0.48 to 3.99) 1.62
- 0.98 (0.44 t0 2.17) 3.36

0.41(0.08 10 2.08) 1.48

= b 0.79 (0.56 to 1.12) 16.68
i

> 0.96 (0.85t0 1.07) 100.00

I I

.0826 1 12:1

FIGURE 6
Probiotics and risk of asthma/wheeze. Forest plot for the association of probiotic administration and asthma/wheeze according to period of administration.
identification.

Elazad et al. Pediatrics 2015



Conclusiones



Clinical Commentary Review

Risk and Protective Factors for Childhood Asthma:
What Is the Evidence?

CrossMark

Studies identified
through database
searching (n = 227)

|

Jose A. Castro-Rodriguez, MD, PhD?, Erick Forno, MD, MPH", Carlos E. Rodriguez-Martinez, MD, MSc®“-¢, and

Juan C. Celedén, MD, DrPH" Santiago, Chile; Pittsburgh, Pa; and Bogotd, Colombia

WOLUME ¢ ND.§

The Journal of Allergy and Clinical Immunology:

In Practice

(n=24)

Exc¢luded: duplicate studies

|

Studies retrieved for
further evaluation (n=203)

¥

Excluded (n=144):

No system atic reviews=4§
No asthmalwheeze outcomes=3§
Reviews=19

Genetics=19
Pharmacology therapy=14

Potentially appropriate
studies (n=59)

v

A 4

Abstracts=6

Excluded (n=18):
Systematic reviews only on

A 4

Studies included (n = 41)

specific groups=18

FIGURE 1. Study selection flowchart.



a) Family or prenatal factors

Maternal astma [4] - —
Paternal asthma [4] - o
Maternal postnatal smoking [13] - : ——
Maternal prenatal smoking [13] L
Maternal prenatal stress [9] = . HH
Household ETS exposure [13] - e
Maternal paracetamol during 2-3 trimester [12] - : [
Maternal overweight/obesity in pregnancy [5] - . PH
Maternal antibiotics [10] - L
High maternal vit D diet intake [8] - HH
High maternal zinc diet intake [8] - Fe+
High maternal vit E diet intake [8] = b .
00 05 10 15 20 25 3.0 35 40
Childhood asthma or wheezing (OR 95%CI)

Castro-Rodriguez JA et al. JACI in Practice 2016



b) Perinatal risk factors

Neonatal hyperhbili [18]- —v—
Very-preterm [16] - —A—
Preterm [16]- HEH
Low birth weight [17] o
Birth by C-section [14] - Il

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 45 5.0
Childhood asthma or wheezing (OR 95%CI)

Castro-Rodriguez JA et al. JACI in Practice 2016



RSV hospitalization[33]

Antibiotics exposure [31]-

PVC materials at home [40]-
Dampness & mold at home [35] -
Obesity [44]-

Endotoxins at infancy age [37]4

Early menarche [42]

Overweight [44]-

ETS exposure [41]-

CO exposure [39]-

NO2 exposure[39] -

PMs exposure[39]1

SO2 exposure [49]4

N20 exposure[39]

Vegetable intake [27]

BCG vaccination [19] 1

Mediterrenean diet [26] -

Endotoxins at schoolage [37]4

Fruit intake [27]-

Farming [38] -

Fish intake [25]-

Multifaceted intervention before 5 yrs [34]-
High levels n3PUFA breast milk [25]
Exclusive breastfeeding for 3 mo [20]
Multifaceted intervention after 5 yrs [34]

c) Postnatal risk factors

——

e
—t—
|

|
—
e
=
|

..*..*..“..E.-'.... .o

0.0
Childhood asthma or wheezing (OR or RR, 95%Cl)

Castro-Rodriguez JA et al. JACI in Practice 2016
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