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Obesity and Asthma

J Delgado,' P Barranco,? S Quirce®

Asthma and obesity have a considerable impact on public health and their prevalence has increased in recent years. Numerous studies
have linked these disorders. Most prospective studies show that obesity is a risk factor for asthma and have found a positive correlation
between baseline body mass index and the subsequent development of asthma. Furthermore, several studies suggest that whereas weight

gainincreases the sk of asthma, welght [0ss Improves the course of the iliness. (7 bvestig Allergol Clin Tnmumol 2008: Vol. 18(6): 420-425)

Sex Specificity of Asthma Associated
With Objectively Measured Body Mass
Index and Waist Circumference*

The Humboldt Study

Yue Chen, PhD; Donna Bennie, PhD; Yvon Cormier, MD; and
James Dosman, MD

Conclusions: Our study demonstrated that the increased risk of asthma associated with obesity
was only significant in women but not in men even when BMI was objectively measured, and this
association was robust to the anthropomelric measures. ({CHEST 2005; 128:3048-3054)
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opuoveg — avoootposomoinon —  avénomn evawocOnoiag oe Ag

MO KHTTOpa - T EMmeda o1V TaYLoUPKIN — TPOPAEYLLOVADOT dpdion

1 oVYKEVTPOGELG AemTivig 6€ acOuaTIKE TodLd
(Guler et al, J Allergy Clin Immunol 2004; 114: 254-259)

1 AHR c¢ gvatsOntomomuéva mepopatolma
(Shoreet al, J Allergy Clin Immunol 2005; 115: 103-109)
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opuoveg — avoootposomoinon —  peiworn ovdov evacOntomonong o Ag

MO KOTTOPA - | EMMEdD OTNV TAYVCOPKIN — AVIIPAEYLOVADON Opdon
AVTOYOVIOTIKN amévavTt otn Aemtivn (evepyelako 16olvyio)

AEIITINH

... PVNTIKY] GUGYETION HE TO AGOUA OTIC YuVOaIiKES
(Sood et al, Thorax 2008; 63(10): 877-882)

...kataotéMel T AHR Kat Tov ToA/GLO TV AEIOV HUTKOV VOV TOV 0EPAYOYDV 0 TEWPALUTOC MO
(Shoreet al, J Allergy Clin Immunol 2006; 118(2): 389-395)
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AEIITINH AAITIIONEKTINH

VELPOEVOOKPIVI] KDTTOPA TOV GTOUAYOV — TAELOTPOTOG dPAGN— OlVOGOTPOTOTOINGN

apVNTIKN cLoYETIoN KE TV oAk IgE oe mondd pe dobuo
(Matsuda et al, J Allergy Clin Immunol 2006; 117(3): 705-706)
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Aemtivn, adumoveKkTivn, Yypehivr opov
otV mapdEvvon Kot petd amd 8 efoopdoeg
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GoOpa Vs opdoa erEyyov

O

Hivakac 1
_ Asthma (n=32) Controls (n=22) _P-value
Age (yea?ij_ 57.5:8.9 57.6:10.8 ,/"0.498? SN
BM l 99@9" 34.26.0 31.26.0 ‘\_o_.ozg J
Atopic status 16 (50%) 4 (18.2%) 0.023
FEV, (%pred) 90.2+15.2 99.911.2 0.014
FVC (%pred) 100.3:13.6 103.412.2 0.393
FEV,/FVC (%) 76.6:8.4 82.0 (80.0-86.0) 0.002
FEF,_,- (%opred) 60.3t23.9 83.214.6 0.0002
EBC-pH 6.9 (6.3-7.3) 7.3t0.1 0.007
FeNO (ppb) 11.0 (8.0-15.0) 6.5 (5.0-10.0) 0.001
IGE o1y (U/M) 40.0 (26.2-72.8) 31.0 (17.2-44.2) 0.063
Lepti_n (ng/ml) 24.8:14.8 11.2 (5.7-21.7) 0.004
Adiponectin (ng/mi) 12.1 (6.1-17.3) 8.4 (6.0-14.9) 1b2
L/A ratio 2.0 (0.7-4.9) 1.6 (0.6-2.9) 0.184
Ghrelin (pg/ml) 470.1 (353.0-578.6) 739.0 (614.6-855. <0.0001

Values are reported as mean + SD or median (interquartile ranges) for normally distributed and skewed data, respectively
BMI: Body Mass Index, FEV,: Forced Expiratory Volume in the 1%t second, FVC: Forced Vital Capacity, FEF,;,.: Forced mid-

Expiratory Flow, EBC: Exhaled Breath Condensate, FeNO: Fraction of exhaled Nitric Oxide, ppb: parts per billion, IgE:
Immunoglobulin E, L/A ratio: Leptin to Adiponectin ratio
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Hivakag 2

Model Unstandardized Standardized
Coefficients Coefficients
B SE Beta t Statistics p value 95% ClI
Constant -19.770 10.794 -1.83%2 0.073 -41.462 1.922
-
current asthma 57.148 10.692 1.997 5.345 II, (;6‘ 0 35.661 78.634
BMI 0.014 0.003 1.56¢ 4.20p ‘\\O'. 0 0.0p7 0.921
Dependent variablé:eptin (R?=0,593); Regression df, 2; F=23,816; P=0,000
Model Unstandardized Standardized
Coefficients Coefficients
B SE Beta t Statistics p value 95% ClI
Constant -2.861 7.570 -0.378 2.707 -18.074 12.3p2
current asthma 27.192 8.274 1.629 3.286 I’, 0~.0\2 10.564 43.820
BMI 0.006 0.002 1.192[ 2.51p \\0'.0 5 0.0p1 0.q11
Dependent variableéidiponectin (R?>=0,448); Regression df, 2; F=13,267; P=0,000
Model Unstandardized Standardized
Coefficients Coefficients
B SE Beta t Statistics p value 95% ClI
Constant 9658.391 2493.131 3.874 ‘('L.O 0 4650.190  14665)992
current asthma -9078.458 2496.529 -1.496 -3.636 I/ 0.\ 1 -14092.884 -43340
BMI -1.610 0.781 —O.84£r -2.06p ‘\~0'. 4 -3.1)9 -0.442

Dependent variableéshrelin (R=0,496); Regression df, 2; F=24,615; P=0,000
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Hivakag 3

Mild to Moderate asthma Severe Refractory asthma p-value

(n=17) (n=15)

Age (years) 59,5t7,8 55,39,9 0,186
BMI (kg/m?) 32,2+14,8 36,45,3 0,046
FM (kg) 33,1+14,8 44,6141 0,059
FMI (kg/mP) 13,6t6,1 17,45,3 0,106
FFM (kg) 43,0 (40,0-48,4) 47,9+4.8 0,150
FFEMI (kg/n?) 17,2 (16,5-19,8) 18,2 (17,4-20,4) 0,317
Atopic status 7 (41,2%) 8 (53,3%)
EBC-pH 7,3 (6,4-7,4) 6,7 (6,1-7,1) 0,031
FeNO (ppb) 15,0 (7,5-16,5) 9,0 (8,0-11,0) 0,150
IgE..... (U/ml) 43.1 (29.0-75.3) 32,1 (25.7-77.0) 0,450
Leptin (ng/ml) 19,2:12,1 31,1#15,5 0,021
Adiponectin (ng/ml) 16,6t9,3 6,7 (4,6-12,9) 0,017
L/A ratio

Ghrelin (pg/ml)

534,#172,9

408,0 (307,0-585,5)

Values are reported as mean + SD or median (interquartile ranges) for normally distributed and skewed data, respectively

BMI: Body Mass Index, FM: Fat Mass, FMI: Fat Mass Index, FFM: Fat Free Mass, FFMI: Fat Free Mass Index, FEV,: Forced
Expiratory Volume in the 15t second, FVC: Forced Vital Capacity, FEF,, .: Forced mid-Expiratory Flow, EBC: Exhaled Breath

-75
Condensate, FeNO: Fraction of exhaled Nitric Oxide, ppb: parts per biﬁion, IgE: Immunoglobulin E, L/A ratio: Leptin to Adiponectin
ratio
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Hivakag 3

Mild to Moderate asthma Severe Refractory asthma p-value
(n=17) (n=15)

Age (years) 59,5+7,8 55,39,9 0,186
BMI (kg/m2) 32,2t14,8 36,45,3 0,046
FM (kg) 33,1+14,8 44,614,1 0,059
FMI (kg/m?) 13,6:6,1 17,453 I 0,106 |
FFM (kg) 43,0 (40,0-48,4) 47,9:4,8 v 0,150
FFMI (kg/n?) 17,2 (16,5-19,8) 18,2 (17,4-20,4) N 0,1317
Atopic status 7 (41,2%) 8 (53,3%)
FEV, (%pred) 90,6+10,2 89,#19,8 0,864
FVC (Yopred) 98,9+11,9 101,215,6 0,540
FEV,/FVC (%) 78,3t6,3 74,610,1 0,222
FEF, ;5 (%pred) 60,6:19,7 59,828,6 0,919
EBC-pH 7,3 (6,4-7,4) 6,7 (6,1-7,1) 0,031
FeNO (ppb) 15,0 (7,5-16,5) 9,0 (8,0-11,0) 0,150
I9E o1 (U/m) 43,1 (29,0-75,3) 32,1 (25,7-77,0) 0,450
Leptin (ng/ml) 19,2:12,1 31,%15,5 0,021
Adiponectin (ng/ml) 16,6+9,3 6,7 (4,6-12,9) 0,017
L/A ratio 1,1 (0,5-3,0) 4,5 (1,4-10,6) 0,017
Ghrelin (pg/ml) 534,7#172,9 408,0 (307,0-585,5) 0,162

Values are reported as mean + SD or median (interquartile ranges) for normally distributed and skewed data, respectively

BMI: Body Mass Index, FM: Fat Mass, FMI: Fat Mass Index, FFM: Fat Free Mass, FFMI: Fat Free Mass Index, FEV,: Forced

Expiratory Volume in the 15t second, FVC: Forced Vital Capacity, FEF,

-75°

Forced mid-Expiratory Flow, EBC: Exhaled Breath

2
Condensate, FeNO: Fraction of exhaled Nitric Oxide, ppb: parts per biﬁion, IgE: Immunoglobulin E, L/A ratio: Leptin to Adiponectin

ratio




Hivaxac 4

Model Unstandardized Standardized
Coefficients Coefficients
B SE Beta t Statistics p value 95% ClI
Constant 5.378 8.873 0.60¢ 0.55p -12.896 23.6p2
=~
asthma severity 13.031 5.809 0.409 2.2483 (~ 0.0 1.0p8 24.995
-

Dependent variablé:eptin (R?=0,168); Regression df, 1; F=5,033; P=0,034

Model Unstandardized Standardized
Coefficients Coefficients
B SE Beta t Statistics p value 95% ClI
Constant -1.536 2.682 -0.573 0.57p -7.041 3.988
7=
asthma severity 3.782 1.756 0.39¢ 2.150 N O.OZ} 0.1p6 7.399
-

Dependent variablé:/A ratio (R?=0,157); Regression df, 1; F=4,639; P=0,041




Hivakac 5

p value OR 95% CI
Leptin 0.047 1.060 1.001-1.128
L/A ratio 0.066 1.213 0.987-1.490

YWYHAOTEPEX cvykevipmoelg Aentivne avtavakioov XOBAPOTEPO dcOpua
aveEaptnra and BMI, FM, FFM, ICS
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Iivakag 6
Model Unstandardized Standardized
Coefficients Coefficients
= B SE Beta t Statistics |  p value 95% CI
=
) Constant 0.834 0.02y 30.540 0.0p0 0.175 0.893
©
3 Leptin -0.003 0.001 -0.524 -2.24p 0.043 -0.0p5 0.Joo
=
E- Dependent variablé:EV /FVC (R?=0,280); Regression df, 1; F=5,045; P=0,043
LUL]
= Model Unstandardized Standardized
Lsn Coefficients Coefficients
‘: B SE Beta | tStatistics| pvalue 95% ClI
§ Constant 0.753 0.08# 8.9710 0.000 0.971 0.933
=3
Leptin -0.009 0.004 -0.53] -2.25p 0.042 -0.01L7 0.4oo

Dependent variablé:EF,, .. (R?=0,282); Regression df, 1; F=5,102; P=0,042

GHRELIN — EBCpH: 0etikni oveyétion 610 cofapé doOpa
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Hivaxkag 7
Model Unstandardized Standardized
Coefficients Coefficients
B SE Beta t Statistics p value 95% CI

Constant 3.618 45.757 0.07p 0.938 -91.8P9 99.065

Leptin 4811 1.421 0.608 3.385 0.003 1.846 7.776

Dependent variablegE ..., (R*=0,364); Regression df, 1; F=11,435; P=0,003
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N=37 Acute Exacerbation Follow up p-value
(8 weeks later)

Age (years) 51.24£14.50 -
BMI (kg/m2) 29.25:6.047 -
FEV, (%pred) 65.7#22.6 88.622.1 <0.0001
FEV,/FVC (%) 65.9+17.2 86.210.7 <0.0001
FEF,; ;5 (%pred) 42.0:24.9 56.#23.7 <0.0001
FeNO (ppb) 15.0 (9.5-28.8) 11.0 (8.0-15.0) 0.244
Leptin (ng/ml) 19.8 (15.2-29.1) 9.8 (6.1-16.2) <0.0001
Adiponectin (ng/ml) 7.9+3.2 15.¢7.0 <0.0001
L/A ratio 2.6 (1.9-4.6) 0.6 (0.4-1.1) <0.0001
Ghrelin (pg/ml) 662.6:227.5 884.0 (660.4-1018) 0.0003

Values are reported as meaD or median (interquartile ranges) for normallstdbuted and skewed
data, respectively

BMI: Body Mass Index, FEY Forced Expiratory Volume in thestlsecond, FVC: Forced Vital
Capacity, FEF;, . Forced mid-Expiratory Flow, FeNO: Fraction of eldd Nitric Oxide, ppb: parts
per billion, L/A ratio: Leptin to Adiponectin ratid®aQ: arterial oxygen tension, PaGQurterial carbon
dioxide tension
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AE: acute exacerbation, F8: follow up 8 weeks after AE
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Yyniéc ovykevipmoelg Aemtivig Ko
YOUNAEC — GULYKEVIPOOEIL YPEMVING o©¢
LETEUUNVOTTOVOIOKEC aoOeveic pe aodua,
aveEaptnto od 1o BMI

Yyniéc ovykevipmoelg Aemtivig Ko
YOLUNAEC GLYKEVIPMOELC OOITOVEKTIVIG OTIG
acOeveic pue ocofapd dcbua, aveCdptnro
and to BMI

ApvnTiky cvoyETIoN UETAED AEMTIVIG Kot
KOUTOANG PONG OYKOL 6TO N0 £mG UETPLO
doOuo

Oetik”] ovoyétion petald ypeiivng Kot
EBC-pHoto cofapd dobua

Yyniéc ovykevip®oelg Aemtiviig  OTIG
ATOTIKEG 06OUaTIKES 060eveig

Oetik”] ovoyétion petad Aemtivng Ko
oMkng IgE oto atomkd dobua

HHapoSvven doOpatog
AvENomn g svykEVTIp®ONG Aemtiving
Meimon ¢ cuYKEVTIPOONG
AOITOVEKTIVIG
AvEnom tov Adyov L/A
Meimomn ¢ cuyKEVTIPMOONG YPEAIVIC






