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Objectives

1. Asthma — worsening for years now.

2. Obesity — may be America’s most
challenging health risk at this time.

3. Asthma & Obesity — Mechanisms,
challenges and therapeutic options.
Where is the chicken and egg here?
Does asthma lend towards obesity as it
reduces exercise or vice versa, or is it a
true/ true unrelated type of an event?



Prevalence of asthma in America

Prevalence of Asthma in

Children

Mo current asthrma
90.8%

Prevalence of Asthma in
adults & impact on society

How Asthma Affects the General

Population
Experience With Asthma:
Public Survey
Family Members
With Asthma
35.14%
gea s on Friends/Coworkers
Asthma -
5.8 With Asthma
e 29.4%
Currently
Experiencing
Asthma
6.7%
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Obesity Trends™ Among U.S. Adults

(*BMI =230, or about 30 Ibs. overweight for 5’4" person)
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Etiology of Asthma/ Obesity

m [rends in asthma:

= Adults with asthma are heavier than those
without. Children have a 50% 1risk of asthma
if BMI >85%.

= Adults, tweight = 1risk of asthma (BMI 25-30,
38% increased risk & BMI >30, 92%
iIncreased risk).

= Obesity correlates with difficulty controlling
asthma.
m T weight = 1 difficulty controlling asthma.
m | weight = | difficulty controlling asthma.

JACI 2008; 121: 1075-85



Epidemiology of risk — Asthmal/

Obesity
Camargo” [
Chen  —f—
o & Metanalysis of studies (7),
Huovinen'® ———— n=333, 102 subjects linking
et asthma/ obesity. Weight
Overwelght1 38 17163 | —+< has a dose-dependent
Odda Rato - 1 effect on the risk of asthma
— indicating that strategies

for weight-loss should be
effective in obese
asthmatics.

AJRCCM 2007; 175(7): 663



Epidemiology of risk — Asthmal/
Obesity

Table 1
Odds ratios and 95% Cls of 1-year incident asthma by BMI and sex

Total Men Women

Companson OR (95% Q) Puglue OR (95% Q) P-value OR (95%CI1) Pyalue

Cwvenweight 1.3B (1 17-1.62) 1.44 (1.01-2.04) 142 (1 1B-1.72)
versus normal

Overweight and 1.51 (1.27-1.B0) . 1.46 (105202 0. 168 (1.45-1.94)
obese versus

nomal BhI

Obese versus 1.49 (1.20-1.85) r 1.17 (0.66-2.07) . 158 (1.251.99)
overweight

Abbrewafion: OR, odds ratio.

Data fram Beuther DA, Sutherland ER. Overweight, abedity and incident asthma a metaanalysis of prosped e ep ide-
mickogic studies. Am J Respir Crit Care Med 2007;175(7):663.

AJRCCM 2007; 175(7): 663



Epidemiology of risk — Asthmal/
Obesity

Comparison of anthropometric measures of obesity in
childhood allergic asthma: Central obesity is most relevant

Salma M. A& Musaad D, PRD. " Tia Pamerson. MHSA, Mark Ericksen. BS.” Mark Lindsey, BES.™

Kim Dhietrich, PRD." Paul Succop. PRD.” and Gurhit K. Khorana Hershay, MD, PRD®  Cineimeard (8

ABLE V. ORs and resmtlistics Tor the association of the param-
elers examined with having asthma in the final {redoced] Strse-
bural aqguation modal

Not only is Ry

obesity a risk

African American |55 1.5

factor for asthma

A ge () .59 — 105

"aty im the home

but central

obesity is most
relevant. e

Waisi crcomferarce {om) 295 355

Waktheight ratia e — . 13*
Cumiiiy sndea (oo |k gphu]) LT — i3

Atopy index 098 —101%]

JACI 2009, 123: 1321-7 *Male sabects (O, 243 (Estimased crngficient | SE of the extimate’), 207)

fResnle aibgar DR, 143, (F#dncied o e dend | §F of she artimicae], —7 39



Is obesity the cause of epidemic
asthma in the inner city?

Table 4 Welghted risk ratios for cases of current asthma in New York City, age 18—54 years, based on Community Health
Survey, stratified by categoqies of body mass index and by low-income versus non-low-income neighborhoods

Bl
<18 18-35 215-30 30-35 >35 p-trend

Low-income neighborhoods
Hiwrheer of caws (Pheaeand) i Mok 14 A 14.3 5.7
Humber of unaffected 13.9 3743 3159 14.0 67 .1
subjects (thousand)
Age-adjisted RR (95% Cl) 069i0.490,1.20) 144 (0.86, 2.41) 1.25(0.62, 2.9)

v | IE:1-HLN il u
Hon-low-income neighborhoods
Humber of cases (thousand) 1.8 58.0 36.6 . 1.7
Humber of unaffected 52.5 1471.7 934.0 . 107.5
subjects (thousand)
Age-adjusted RR (95% CI) 0.81 (0.23, 2.85) 1.04 (0.68, 1.58) 123 (0.72,2.10) 2.75 (1.6, 4.68) 0.003
Multivariate RR® (95% Cl) 0.69 10.19, 2.52) 119 (0.77, 1.82) 1.26 (0.74, 2.16) Z.74 (1.65, 4.55) 0.003

RR denotes risk ratio; and Cl denotes confidence interval.
* Multivariate risk ratios were adjusted for age, gender, race /ethnicity, education, and smoking status.

Asthma & obesity are both more prevalent in the inner city. This study sought
to evaluate if obesity was the cause of the increased asthma. When comparing
asthma/ obesity in the inner city to middle/ upper class neighborhoods there

was no significant increase in risk. Respir Med 2008; 102:1797-1804




Does higher body mass index contribute to worse asthma

control in an urban population?

m Cross sectional
assessment of
asthma control using
validated asthma
control
guestionnaires. ACT,
ACCI, ACQ, ATAQ.

m 292 pts recruited from
primary care clinics in
an urban population.

m Mean age 47 yr
= 82% women

m 67% African
American

m 63% Obese, 15%
normal weight

m Mean score on the
scores suboptimal.

JACI 2009;124:207-12



Does higher body mass index contribute to worse asthma
control in an urban population?

ABLE |. Patient demographics by BMI category

Overall Normal weight 18.5-24.9 Overweight 25-29.9 Obese | 30-34.9 Obese Il 35-39.9 Obese Il =40

(n = 292)

(n = 44)

(n = B5)

(n = 62)

(n = 50)

n=71)

P value

Other
Insurance status, N (%)
Private
Public
Self-Pay
Other
Educaton, N (%)
Less than high school
High school or equivalent
More than high school
Smoking status, N (%)
Curmrent
Former
Never
“omorbidites, N (%)
GERD (n = 290)
Rhinitis (n = 286)
Sinusitis (n = 276)
Chronic bronchitis (n = 284)
Controller medication adherence
Lung function, median (IQR)

47 (15)
239 (82)

184 (63)
89 (30)
1947)

136 (47)
151 (52)
301
2(1)

78 (27)
96 (33)
118 (40)

103 (36)
79 (27)
107 (37)

152 (52)
165 (58)
152 (55)
97 (34)
125 (68)

42 (16)
30 (68)

25 (57)
16 (36)
3N

12 (27)
32(73)
0 (0)
0 ()

17 (39)
14 (32)
13 (30)

25 (57)
6 (14)
13 (30)

18 (42)
29 (69)
16 (39)
12 28)
15 (71)

3T (57)
22 (34)
6 (9)

34 (52)
28 (43)
2(3)
1(2)

16 (25)
12(18)
37 (57)

27 (42)
14 (22)
23 (36)

35 (54)
40 (63)
20 (48)
25 (39)
25 (63)

46 (13)
50 (81)

41 (66)
19 (31)
21(3)

38 (61}
24 (39)
0 ()
0 ()

12 (19)
25 (40)
25 (40)

19 (31)
17 (27)
26 (42)

34 (56)
32 (52)
35 (60)
18 (31)
28 (70)

46 (11)
41 (82)

36 (72)
10 (20)
4 (8)

22 (44)
28 (56)
0 (0)
0 (0)

13 (26)
17 (34)
20 (40)

17 (34)
18 (36)
15 (30)

28 (56)
29 (59)
28 (60)
15 (31)
19 (59)

50 (18)
£3 (89)

451(63)
22 (31)
41(6)

30 (42)
39 (55)
11}
1(1)

20 (28)
28 (39)
23 (32)

15 (22)
24 (35)
30 (43)

37 (52)
35 (50)
44 (63)
27 (39)
38 (76)

s Good
randomization
except for
more smoking
In normal
weight

FVC% predicted, (n = 252)

FEV/FVC (n = 236) 76 (68-81) 75 (68-82) 75 (67-81) 74 (67-79)

FEV,% predicted (n = 235) 71 (39-83) 72 (35-86) 79 (70-85) 70 (61-81)
TABLE IV. Self-reported health care use and prescribed asthma medication by BEMI category

79 (66-89) 80 (66-89) 86 (78-92) 81 (68-91) 75 (65-85)

78 (68-81)
68 (58-81)

71 (59-81) <=M
T8 (73-85) 06
68 (56-80) 047

Mormal Overweight
Overall weight 185-24.9 25-29.9
{n = 292) (n = 44) [n = 65)

Obese | 30-34.9 Obese Il 35-39.9 Obese Il =40
(n = 62) [n = 50) [n=T71) Pvalue

Acute care, N (%)
Hospitalized within the past year 39(13) 5(11) 10 (15) 5(8) 7 (14) 12017 .61
Emergency department visit within the past year 102 (35) 16 (36) 28 (43) 18 (29) 21 (42) 19 (Z7) .19

Prescribed inhalers, N (%)
Short-acting B-agonists 285 (98) 42 (95)

184 (63) 22 (30 40 (62) 40 (65) 32 (64)

65 (100) 60 (97) 48 (96) 70 (99) 48
50 (70) 29

JACI 2009;124:207-12

Long-term controllers




Does higher body mass index contribute to worse asthma
control in an urban population?

TABLE ll. Mean asthma control scores by BMI category

Owverall Mormal weight 18.5-24.9 Overweight 25-29.9 Obese | 30-34.9 Obese Il 35-39.9 Obese Il =40
(n = 292) (n = 44) (n = 65) (n = 62)

{m = 50) m=71)

ACT, mean (SD) 15.4 (4.1) 152 (3.9) 15.8 4.1) 15.6 (4.3)
ATAC), mean (SD) 1.3(1L1) 13 (1.0 14 (1.3 1.3(1.2)
ACQ, mean (5D) 2.1(1.1) 22(1.1) 20(1.1) 2.1(1.1)
ACCL, mean (5D) 8.3104.2) 83 (4.1) 82 04.1)

15.4 (4.4) 14.5 (3.8)
1.2101.2) 1.1 (1.0
1.9 (1.1) 22 (1.0)

8.5 (4.8) T8 (39 8.6 (4.1}

ACQ ATAQ
5=

- HH

]

=
A
+
=
14
=

Mean = SD

MNormal Owverweight  Obesity Obesity Crhesity Mormal  Owerweight  Obesity Obesity Oibesity

Class 1 Class 11 Class 111 Class 1 Class 11 Class 111

JACI 2009;124:207-12

Mormal — Owverweight Cbesity Oibesity Obesity
Class 1 Class 11 class 1T

ACCIT ACT

Mean + 5D

Mormal — Overweight  Obesity  Obesity Obesity
Class 1 Class 11 Class 11




Obesity & Asthma — Early Life

TABLE |. Genes associgted with both asthma and obesity

Gong |Homan Gonomae Varant asso iated withs Varamnt associsted with
Drgamization name) P oesiti on asthmaraated phenotypes ohesity -related plhono types
L]

Ba-Adrenerpe nedepior, ALNHS 3q31-12 Arglb Giln27

THF-2, TNF ap2l3 k- A -0

Lymphoiosan-e, {014 p2l Miis Tl

Yilamm LY recepior, VIR 12q13 hulple vanans ey A TEpEd an 3 uniranslaied megion
and Haml polymosphsm

Table 1 Some asthma linkage loci (associated asthma candidate
genes) and obesity candidate genes in the same regions

| e umessapmmal = Genetics — No one has
Asthma consensus loci loci I den tl fle d 3 Speci fIC gene

‘fnhﬁi‘:‘::g:lélé_lqillbﬁ, IL-9, GMCSF, 20223 (I5L1) I’eSponSible for Obesity or

e 03 (EAR) asthma, likely b/c there are
6p21.3-p23 (HLA, TNFar) 6p21.2-p21.1 (GLO1) multiple genes that play a

13 (TNE) complex role in the outcome
1113 (FCERB, CC16) 11913 (UCP2) but 4 genes that participate in

Hats (Uees) these interactions are the same
12q14-q24 2 (IFNy, LTA4H, NOS1) }ﬂjzh Jﬁ?ﬁﬁrm for asthma and obesity.

12024 (CD36L1)
BMJ 2000; 320:827-832

JACI 2008; 121: 1075-85



besity & Asthma — Early Life

TAELE Il. Prospective studizs of tha essocition between metema diet in pregnancy and esthme-relsted phenotypes in childhood

Cohaort or Diet assrzzment
Huter s o study area Sample sza mitheosd Uwrbooma

Amnhpadanis
Msrtinelale’ »H AT, 1301 two-iyesr-ald ol Tregusercy Mlstersa | valamon B anlakes wene

A beardesn, chaldrer quEsnnan ne galvely asocaled with wheese m
seCi Land the absence of a ookl; makemmal

valaiaan U oanilalie W poaibively
aancialed with ever wheese
Dheverems ™ s A TN, L2153 frvie-year-okd Forl frequercy Matersal intakes of vitamin E and Zine
Mz, ahaldre s 4TH hve i A wore negalively asocaied wath
el | amdd wear-old chiklren ma e ] o iodogdenn wheere and sthmd m 3-year-oul
with luag funetion Evel 1n regrancy chaloren; makmal plasma
T Sl en-ooophared evels wone pogabse by
aancialed wih FEY ) in the S-year-
il chakdren

Litomjua™ et Yiva, 12400 ¢l ldrmen bwil Fresquercy Materral intakes of vitamin B and Zinc
Baoatm. hass quEsnnan were negahively aamcnked wath any
wheepe and mecument wheeze 1z -
vearold chaldren
slsPAl, Uk A clldren for Cord blood kvels of mce Ciond hlososd Slenmm was negainve ly
wheezmg analyes; eemenls and mnemsk aiancialed with perssien whese up
217 clildren for i 42 monile of age: oond Mood mon
B0 Ema analyaes wias negabve ly associaad with late-
i Wiheere {wheene ooowmng al
30-42 moniths but not before &

monhs ) and ocrema & 18- months
[ s AT NN 1VHDY riewyesntedul il helbserren | S ol W eaned hlbstior 1 | aowl corel o] il seviv
b |
A beardesn, chaldrer and pasma selenmm and e mm wen: inversely siaoc sed
Sl | amdd 116 tve-year- eryilrocyile glutsthime wilh wheezing m 2-year-old chldren.
duld ehaldren s sl d Himprvar, i skarnial and ooad slaend
a2 emum leveld veene nodl aisncalad
wilh thins o wheeZe &l 5 yesrs, No
s aliins between erythsooyi:

JACI 2008, 121 1 075'85 glutathone peroxalase and wheening

weere Townad




Obesity & Asthma — Early Life

TAELE Il. Prospedive studies of the associstion between matemal diet in pregnancy and asthme-releted phenotypes in childhood

Chiet assessmaent
R foor e ctudy aros Sample size et et Durtes mae

Witamrnn L»

1 e, ¥
Dreverem ™ SEATON, 1253 S-yearr-okl ol Tresguiesnicy haternal intakes of vitamm [} were
A heerdsen, icha ladrem e ST e ne @b vely asonaled with ever
| anad wheene, whess: m the paii year, and

persaalent wilee T an S-yesr-old

chaldren

Camarpn™ Progect viva, 1 1% ¢lmldren Fosil frequency Matermal intakes of vitamin [} were
Haosidim, if] Lk S 1 T e e g vely asaidialed will e nenl
MA L5 wheerns, no @mamc@bon with &cFems
Gale'™" S s e, A4l mtans for Matermal S00H LY level hbatermal 2H00H LY levels ware
LIk i hema; 174 podabve ly aiandiaied wilh echema and
lor asthing mihma, although only univanaie

SR AL (NS Wene e
et

Wilkers ™ SEATON, 1253 chiklren Food frequency Matermnal inlakes of apples wene
Adver deen, o] U T negainely atane miad with wheerne and
00 band authima; makemal miakes of fish were

negalvely aanaaied wilh echema

JACI 2008; 121: 1075-85



Obesity & Asthma — Early Life

TABLE Il. Prospective studies of the essocistion between metemal diet in pregnancy and esthme-related phenotypes in childhood

Far fosr o

Cohwprt or
study area

Sample size

it asspsemant

Faity acds
.hl.u-\.'l

Gral 15"

. o
MewEn”

e
L Fum=ian

Lankagpang,
swadan

Kiome, laly

Al S PR, LK

Fish aal
e ke EnULal
rial, Perh,
Ansiralis

Gl adanis (33
babaes bomm Lo
imlhers waith
allergy and 35
balaes boam Lo
mdhers waithoul
allergy i 1o kv
Lo s years

57T infanis

‘Wiheering analyses:
1191 and ZTVH-d
infanis fior oornd
and maternal
analyses,
rese chivel yEc mema
& nalyEes:

1238 and 245
infanits foar aord
belasied @l malernal

analyses, resgeciively

H} pregnanl WorrEn
{4} walh fesh aal
syl Erm enialsen. and
43 weith aelive ol
Syl s enUialeen ) anad
their 1-yesr-odd chidldren

et oo Ohurboo me
Cord blond leve s of Sipmafecant oorrelabons b iwoen vanou
fally acids - fally acids and between n-3 and

-y Tally acids wiere found 1n oo
Iaostsd 0 chalddren wilae dad ot deve kogs
allerme didesie (& lerpic dermahibs oo
ailhima) by & years of age. Thess
ol ahons weng nod Tound m oord
Iasond (i chaldmen wihy deve kopeed
alkerme didesie by b years of ape

Cord blood and dnfani Lavwer A& and daduoamd-gaamma-hnodéenae

kevel of faiy acids el in cond blood among infanis whoe

derveloped atogw (23 ¢ lnkdren, 1 (ecrema
# 3 asthia) in tee first year of hfe

MM atemal and oord Caord blosd ratdo of A8CGEFA acid was
blemodd red ozl fainy podlively asanciated with eczema {al
Bkl mesiuremenis 18-30 maomths ), rado of Lacal & was

peied Diveel Yy Essoecialed with lale-onset
wheere (whesre ooourming & 3442
mmuths ot nod e fore & monils ), and
rabd of AL A n-3 wat negalively
siaoc@aed wath Ee-orsmal wiheers .
Humwrever, after adjusmment for
mliiapede tesnng, Uheste Sads il oS
Wiene mas kager Sagend eeant. Mo

S e O e e n v e rrea | red el
Tamy &cids snd mlEnt ooks ormes

Chnical wial of fisdh odl Feducnons in pesabve slan Esis
suppelementaban m B3 &l lergens, althoagh ot StEbsbca 'y
Slaoqpic prepnarl WoarsEn sdgnad fecani; ndmnsad g feeani reducion in

rizks for recurrent wheeze and asithos

JACI 2008: 121: 1075-85



Obesity & Asthma — Early Life

Fig. 1 Obesity leads to alter-
ations of lung wolumes [topl,
particulardy expiratory reserve
volume [ERV) and functional
residual capacity (FRCQ), leading
tn a rapid shallnws hreathing
pattern that occurs close 1o
closing wlume. Obesity also
causes  reduced peripherzl
alrway diameter (middle), whidh
can lead to increased airway
hyper-responsiveness because of
alterations of smooth muscle
structure and function (bottomi.

o= -

eis 5T, Sutherand ER

Obesity and asthma. Am J Respir

Crit Care Med. 2006 174(2):113;
with permission.)

Raducad
ARy
Diameter h

)
R
e

L]
Altared Abrwiay

F
Smooth Muscle _.-f"". .""-.,.
Struciure and
Function

AJRCCM 2006; 174(2): 113




Obesity & Asthma — Early Life

T Airways
reactivity

| Smooth
muscle

stretch

Persistent
Alrways airflow
closure obstruction

Figure 1 The Latch hypothesis. Obesity leads to decrements in
functional residual capacity (FRC) and tidal volumes (VT), resulting
in dynamic decreases in smooth muscle stretch. The resultant

latching of the smooth muscle leads to enhanced ainvays
reactivity and imeversibility of obstruction. These effects may be

enhanced by breathing around the closing volume, which is
characteristic of morbid obesity.

BMJ 2000; 320:827-832




Obesity & Asthma — The Link

Possible mechanisms explaining the relationship
between obesity and asthma

Effects of obesity Co-morbidities
on lung mechanics Dyslipidemia
«l FRC =GERD

W, SDB

. . “Airway closurs *Type 2 diabetes
Mechanical etiology e i

«Cytokines (TNFa, IL-6) peribranchial edema, 7endatheling
<Chemokines {eataxin, MCP-1)
Heactive oxypen species
=Acute phase reactants Common etiologies
«Dither factors (VEGF) +/n uvlaro conditions
«“Genetics
Energy regulating hormones *Exposures (g sunlight)
«Leptin «Cietary factors (e.g antioxidants,
=Adiponectin omega-3 fatty acids)
: _ “fisfatin
IAirway caliber, TAHR
1. Potential mechanisms whereby obesity may be associated with
TFluid cuffing around airways

t = :
punonsy s ) | Inflammatory etiology

=
¥ 9 | Peribronchial

v pressure i & comorbidities.

Hypoxic vasoconstriction h [

SuP“m

I Systemic A/” Airway closure
Inflammation

t

Sl 1Pao,

\ i i l. i OBESITY

tAdipose tissue hypoxia

JACI 2008; 121: 1087-1093



Obesity & Asthma — Early Life

Table IV. Multivariate analysis for factors related to
current wheezing

Age, yearst
Birth weight, kgt
Livestock during pregnancy
Delivery by cesarean
Antibiotic consumption during the
first year
Acemminophen consumption during
the previous |2 months
Mone
At least once per year
Ar least once per month
Rhinoconjunctivitis
Dermatitis
Paternal asthma
Maternal asthma
Maternal age
Marernal educational level
Mo studies
Elementary
High school
University
Current paternal smoking
Current maternal smoking
Vigorous physical activity
Mever or occasionally
| to 2 times per week
3+ times per week
Cats in the last |12 months
i quartile of Mediterranean

ysis included onlk

all of the variables in the table.

aOR (95% CI)*

0.67 (0.48 1o 0.93)
0.78 (0.58 to 1.05)
0.99 (0.41 1o 2.43)
1.03 (0.59 to 1.81)
1.55 (0.94 to 1.57)

|
1.08 (0.60 to 1.94)
2.38 (1.22 to 4.64)
2.78 (1.27 t0 6.12)
2.35 (1.15 to 481)
3.89 (1.41 to 10.69)
1.86 (0.45 to 7.70)
1.01 (0.96 to 1.06)

|
1.30 (0.30 to 5.75)
1.88 (0.43 o 8.25)
1.49 (0.32 to £.90)
0.95 (0.57 to 1.59)
|.47 (0.87 to 2.48)

|
0.96 (0.54 o 1.71)
0.91 (0.51 wo 1.63)
.84 (0.73 to 4.60)

t (P = M3} in the univariate

011
011
019
008
39
bl

m 1/84 Preschoolers, recall
study, stratified whether
wheezed in past year.

m Eczema, allergy, paternal
asthma, acetaminophen
use all risk factors.

= Only protective result was
a Mediterranean diet (aOR
0.54)

J Peds 2008; 152:823-828



FERINATAL PERITOLY

=
]
=
EE
[
=
=
=
:
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Fetal Development and Programming
Lung Development

Birth Weight Dievelopment

[nfant diet amd breasifeeding
Infant wweight gain
[nfant gut microbial colonization
Spdentary behaviors
Sum exposure
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n, Addipokines o
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Obesity & Asthma — Early life

m Asthma & Obesity are
both a result from
complex interactions
between the
environment &
genetics.

Diet:calories,
epigenetics, gut flora,
inflammatory mediators.

Environment: tobacco,
mechanics, sun (Vit D),
activity.

JACI 2008; 121: 1075-85



eNO (exhaled Nitric Oxide)

m eNO = exhaled Nitric Oxide

= Inflammatory marker of eosinophilic
(allergic) inflammation in the lungs with
good sensitivity (70%) and specificity
(90%) for asthma.

m >25 ppb diagnostic of asthma in adults.

m >15 ppb likely asthma in children.

m eNO responds very well to steroid
exposure so a great tool to diagnose
asthma if the patient is not on ICS or OCS.

Chest 2003; 123:751-756



Obesity/ Asthma - Mechanism

m 297 pts, -tobacco,
asthmatics, 20% BMI
>30, 38% BMI 25-29.9,
42% BMI <25

®m Negative association
between eNO and
obesity. BUT these were

1000 1500 2000 25.00 20.00 35.00 40.00 45.00 55.09

asthmatics on ICS and BMI (kgy'm?)
FIG 1. Association between BMI (kgin' ) and Feso (ppb) in patients
ICS decreases CNO with asthma. ..} N :'.l||11:il'un::|-';*|'|.'l.'5=l:1'|':'l11 regression I|I-||I:;= Iin —I- 0. e}
| b vt i niheas Fesgies nn Lins (B = 0inTd) () sl patients
measufemeﬁts. regression line (A7 = 0,084} () Nomaliu nderweight |.l-:'11|&:|15: with

asthima; | @ | overneight/obese patiems with asthima. LFEwo. Feuo
loganthmically transtormmad.

JACI 2006; 117(6):1501-1502



Obesity/ Asthma - Mechanism

eNO: Inflammation of the airways/ m 24 Individuals (1 OM/1 4F)

increased in asthmatics s Mean: 279y, BMI 23,
eNO 18 ppb, FEV1/FVC
85.0%

s Excluded: AR/ atopy,
resp sxs, smokers

m [ests: eNO, spiro,
weight
m [heory: Tobesity =
Tproinflammatory
T TR - molecules, ie. TNFa, IL-
FIG 1. Association between BMI and eNO level in 24 healthy 6, & NO Synthase

volu ntesrs.
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Obesity/ Asthma - Mechanism

eNO: Inflammation of the airways N Findings:
= 1BMI = 1eNO
= No change in FEV1

m Conclusion: Increased
inflammation from
adipose tissue might be
a mechanism for the link
between asthma &
obesity.
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FIG 1. Association between BMI and eNO leva in 24 healihy
violuniesrs.

JACI 2005;115(2):419-420



Prevalence of obstructive sleep apnea-hypopnea in severe
versus moderate asthma

Joanne Y. Julien, MD,*® James G. Martin, MD,*® Pierre Ernst, MD,? Ronald Olivenstein, MD,*® Qutayba Hamid, MD,?
Catherine Lemiére, MD,*¥ Carmela Pepe, MD,* bNaﬂaI\r Naor, MSc,® Allen Olha, MSe,© and R. John Kimoff, MD®®¢

m s OSA the reason m BMI was the same.

obese pts have more FEV1 and ICS dose
asthma.

m Sleep studies from 26
sev asthmatics, 26

mod asthmatics and ™ Approptiate

26 controls randomization.
compared. JACI 2009:124:371-6

TABLE |. Subject characteristics

were different as
expected.

Moderate (n=26) Control (n = 26)
455 * 1.7

09 =01

58 02
11.3 = 1.3 94 £ 09




Prevalence of obstructive sleep apnea-hypopnea in severe

versus moderate asthma

Joanne Y. Julien, MD,*® James G. Martin, MD,*® Pierre Ernst, MD,? Ronald Olivenstein, MD,*® Qutayba Hamid, MD,?
Catherine Lemiére, MD,*? Carmela Pepe, MD,2® Naftaly Naor, MSc,© Allen Olha, MSe,® and R. John Kimoff, MD?2 b

Montreal, Quebec, Canada

ABLE . Prevalence of OSAH

Threshold criterion Severe Moderate

Control

P (3 groups)

P (severe vs moderate) P (severe vs control) P (moderate vs control)

otal AHI =15 events'h
WAHI =5 events'h

WAHI =5 events'h with
excessive shkeepmess

23/26 (88)
13/26 (50)
11/26 (42)

1526 (58)
6/26 (23)
4126 (15)

(Epworth slecpiness
score = 11)

ABLE IV. Polysomnography: respiratory variables

826 (31)
326 (12)
126 (4)

<M1
AW¥7
002

Severe Moderate

Control

Pvalue

B spiratory events
Central event index (n/h)
Obstructve apnea index
in'h)
Obstructve hypopnea
index (n/h)
(H with amusal (n/h) 215
OH with 5a0, >4% (n/h) 0.9 =
Wisconsin AHI (n/h) 76 +
Total AHI (n/h) 299 +
Jximetry data
ODI (n/h)
Mean sleep Sal); (%)
Sall, <90% (% TST)
Nadir Sa0, (%)

0.8 = 0.3
67 = 1.8

==
4=

a.l

223 £ 1BT 195 £ 337 99

|+

32 89
03 06
19 3.0
4.0 12.7

+ L7T 189
0.3 06
20 5.7
291259

I+ 1+ I+ |+

20 28
0.47955
27 15
2.6 900

12
03
(.8
0.9

1.9
D64
0.7
D00

4.6
947
4.5
Ba.t

I+ I+ |+ |+
I+ I+ I+ I+

I+ I+ |+ |+

[+ I+ I+

t

0.1
0.8

A1
A3

1.07 <M1

0.9
0.2
0.9
1.4

1.0
0.3
0.6
1.1

<01

051
S03
A58

012
44
32

<.001
AM)3
AN

m OSA and severity of OSA
more prevalent among
asthmatics and more
severe in severe
asthmatics. Does OSA
cause asthma or 1
severity of asthma or is
OSA made worse by

severe asthma?
JACI 2009:124:371-6



lll. Therapy - Medications

1. Medical: Role of
combination therapy
ICS/ LABA vs ICS

alone.
2. Weight Loss.

3. Comorbidities:
GERD, OSA, etc.




Why is ICS/LABA = or 2

+ ICS?

Intermittent

Persistent Asthma: Daily Medication

Consult with asthma specialist if step 4 care or higher is required.

Asthma Consider consultation at step 3.
Step 6
Step S || prterredt
FPraferrod: Hig-d
Step 4 _ IC2 + LABA + orl
High-dume : 1
Prefered: ICE + LABA easlisasien
Medium-dose ICS AND AND
Step 2 e Consid
Consider i
Freferred: Alfermative: Omalizumab for | | Omaizumab for
Step 1 Low-dose ICE Medium-dose Ics | | Palients who have F'hmh Whem b
P A e hias + eiller LTRA e .
Frafarred Cremelyn, LTRA, Eﬂ‘!"iﬁ"'
Nedocramil, "
SABA PRN Thlﬂmilnzm

Emch siep: Pafient educafion, environmental condral, and management of comorbidities.

Sieps 2-4;  Consider subcutanecys alengan mmunotherapy for padients who have allergic asthma (522 notes).

Quick-Relief Medication for &ll Palienb

ZABA ns peeded for symploma. Iniersily of resiment depends on severifty of 3ymploma: up bo 3 treatments ot 20-minsie inbervals
as needed. Short course of oral systemic costicosiemids may be needed_
Use of SABA =¥ days a week Tor symplom relief [rof prevention of EI ) generally indicates inadequate conbrol and the need bo step

up treatment,




ICS/ LABA vs. 1 ICS (2-4x)

e
=
[ie]
"'.'_-
L]
q$
o
=]
L
a
e

FEV, (% «

FACET Study 2xICS vs LABA

e

—— Highear-dose budesonide plus formotarol
Lower-dosa budesonide plus formotarol

—— Highar-dosa budesonide

— Lower-dosa budesonida

Month

NEJM 1997;337:1405-11

—s— Salmeterol + FPBE —8—FP220

p < 0.05 versus FP220

0.75

01 2 3 45 6 7T B 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

Time to First Exacerbation (Weeks)

JACI 2001;107:783-9



Obesity & Asthma: Therapy

m 1242 pts with asthma stratified by BMI into

underweight, normal weight over-weight, and obese
I, 11, I1I.

m Comparisons were made based on self-reported risk
factors and diagnoses.

m [CS/ LABA was more effective than ICS alone at
controlling asthma.

m BMI >40 were less likely to be in control of asthma.

Resp med 2007; 101:2240-2247



Obesity & Asthma: Therapy

m No difference in response - LTRA, nl wt vs over wt.

m Decreased response to ICS.

® Smaller improvement 1n eNO, normal weight vs.

overweight (6.5 vs. 3.6 ppb, P=0.04).
m Decreased response to ICS/TLABA.

= Smaller improvement in lung function, normal weight vs.
overweight (FEV1 80ml better, 1.7%, 0.02).

m Noted differences in albuterol use, QOL & FEV1.
m 1265 pts, cut-off BMI 25, evaluation of old data.

JACI 2009; 123:1328-1334



Obesity & Asthma — Wt Loss

m Prospective case-controlled study
= 19 pts in each group (Obese asthmatics), BM| 30-42
= Intervention — supervised weight reduction program.

m Results: Weight loss 14.5% vs. 0.3%
= T FEV1 by 7.2%, p=0.009
= Dyspnea score down.

= Albuterol use | to 0.1 doses/ day vs. 0.1
p=0.03

BMJ 2000; 320: 827-832



Therapy — Wt Loss

II i
m Fra
1 i Poaf
b=-90 EI-F] -3 id-ra e

*32 Obese asthmatic pts
were assessed
chronilogicaly pre-
operatively and 12 months
post-op for Lap-Band
Surgery performed for
morbid obesity.

o of FaSanks

Mean Wt 275 Ibs, wt loss
79Ibs (BMI 45.7 to 32.9)
12 months after surgery

i P [T
i yihmn Denre

Figure 1. Scaled asthma score preoperatively and at fol-
1OwW-UD

Obesity Surgery 1999; 9: 385-389



Obesity & Asthma — Wt Loss

Figure 2. Severity based on National Asthma Campaign,

m All 32 pts with lower
asthma score.

Significant
Improvements in all
bﬂfﬂre arnd after laparoscopic banding. aspeCtS Of asthma

] severity, QOL, meds
. l a b

used, hospitalizations,
sleep & exercise.
Fi?g.ur'.arﬂ Hmju -:!.ID ulz.pd In IartEWEE-I-'q to treat asthma, Obesity Surgery 1999:; 9: 385-389




Weight loss and asthma control in severely

obese asthmatic females

Table 1  Baseline characteristics of patients.

m Effort to study effect of wt SR
loss by lap gastric

(years) tion

F 53 N 150 53 BG,D 18 Mild per Bud 400 bid
. F 43 N 125 43 B D 12 Mild per Bud 200 bid
F 54 N 114 47 P 10 Mild per Bud 200 bid
bandlng On aSth I a. F 34 E 128 47 B G 12 Intermit- Salb pm
tent
F 21 N 120 47 BG 6 Mild per Becl 500 bid
- F 20 N 110 40 P 10 Moderate Bud 400 bid,
12 consecutive female o
F 53 E 103 38 B D 12 Mild per Bud 200 bid
. . F 35 N 92 40 P G, 22 Intermit- Salb prn
pts with asthma/ obesity
= 37 N 123 48 PG D 30 Moderate Bud 400 bid,
per salm
F 55 N 100 44 G 35 Intermit- Salb pm
presented for lap
1 F 48 N 109 43 PG 22 Mild per Bud 400 bid
12 E 56 E 110 G PG 18 Intermit- Salb prm

adJUStabIe gaStriC Mean+SD 42,4413 115.3+£15.3 45.214.7 17.248.7 e
banding compared to 12 S T Ry

per
F kil N 128 46 B D 15 Intermit- Salb pm
tent
female controls. T L .
tent
F 37 E 128 47 PG 18 Mild per Becl 500 bid
F 25 N 105 43 P 10 Mild per Becl 500 bid
Pre-su rgery & 1 year f/u. o N @ o b 0 i beaomd
F 33 E 122 45 P D 8 Mild per Bud 200 bid
F 38 N 111 47 PG, 25 Intermit- Salb prn
tent
eNO ACT med use & F 37 N 113 45 PD 21 Mild per Bud 200 bid
J J F 45 E 98 42 D 30 Intermit- Salb pm

tent

PFT evaluated . Mean 5D 35.7+47.0 113+13.0 4425 17.4+8.8

OB: obese asthmatic who underwent bariatric surgery; CG: obese asthmatic who refused surgery; F: female; N: non-smoker; E: ex
smoker; P: parietaria; G: grass pollen; D: dermatophagoides; FVC: forced vital capacity; FEV,: forced expiratory volume in 1s; per:
persistent; bud: budesonide; becl: beclomethasene; salm: salmeterol; salb prn: salbutamol prn as required; bid: bis in die.

Resp Med 2008;102:102-108



Weight loss and asthma control in severely

obese asthmatic females

Table2 Absolute values (mean+5.D.) and changes (A) in weight, BMI, asthma control test (ACT), exhaled nitric oxide (eNO)
and spirometric data for each study group at baseline and after 1 year follow-up.

OB group Control group p-Value

Baseline Follow-up Baseline Follow-up

Weight (kg) 115.3+15.3 89.0+8.5 113.0+13.0 118.0+7.1
AWeight (%) -2 +4.4 <0.001
BMI (kg/m?) 45.2+4.7 34.8+4.2 44.0+2.5 45.3+5.1
254 ABMI (%) _23 2.9 <0.001
ACT score 18.7+2.6 22.2+2.2 18.8+1.6 18.6+1.5
30 AACT score (%) +19 —1.1 = 0.001
eNO (ppb) 35.7+6.3 36.4+6.0 32.9+6.4 35.0+6.1
o AeNO (%) £2.0 +6.4 0.2
8 15+ FEV, (L) 83.0+14.4 87.2+14.9 82.3+7.5 84.5+11.3
o AFEV, (%) +5.1 2.6 0.02
(] 10 FVC (L) 87.8+13.5 95.2+10.7 87.1+10.3 86.1+11.5
< AFVC (%) +8.4 12 0.001
§ [h thmatics s/p L
; . . P Lap
Baseline 1 year . .
b Band adj gastric surgery:
25 | NS |
20 BMI, |alb thm
= |BMI, |alb use, |[asthma sxs
o
8 15 .
= No change in eNO
5_
0 T

Baseline 1 year Resp Med 2008;102:102-108



Obesity & Asthma: Over-diagnosed?

= National Health & Nutrition Study — Highest quintile
of BMI.

= Highest self reported asthma, albuterol use &
DOE.

= But lowest risk of FEV1 <80%
s CMAJ study 30% misdiagnosed.
m 18 AAF obese asthmatics
= 1 with reversible airway disease.
= 8/18 with a positive methacholine challenge.

m Major short-coming, most studies are self-reported

diagnosis of asthma. JACI 2009: 1319-1320



Obesity & Asthma: Over-diagnosed?

Splroematry batera and attar FEV, Improvs bry = 15% Called by random-digit dialing
bronchodiator and = 200 mL n=75012

!

FEW, does nok im w by 15% ¥
and 200 miL r s ol . .. - .
bromchodiator Potential participants identified

‘|r n=49282

Eronchilal challangs test Excluded n=3156
with mathacholing ¥ (Inaccessible or refused contact)

Directly screened for entry

inta the study Excluded n= 5586
n=6126 + Denled having asthma (27%)
+ Smoking history » 10 pack-years (24%)
theragy haked and * Body mass Index 25-30 (34%) .
antlgukotriena tharapy ¥ + Taking long-term oral sterold therapy (2%)
stopped retesting in 2-3 waaks * Pregnant or breast-faeding (1.6%)
*
*
*
*

Dz of Inhaled corticosierokd

Participants enrolled in the study Unable to perform bronchial challange tests {1.5%)
1If n=540 Asthma not diagnosed by physician {1.3%)
Age < 16 yT (0.4%)
Declined corsent (34%)

Eronchizl challangs test
with methacholing

¥ ¥

Nonobese Obesa
DbtznEnus @l Infaled (body mass index < 25) (body mass index = 30)
woriicosbarcick: and long-acting =274 =266
Eronchodilators retssarg = n=
n 2-3 woks

Excluded n=20 —— ———— Excluded n=24
fwithdrew) = Withdrew n=21
+ Unable to classify n=3

¥
Eronchial challargs test
with meghachaling ¥

Assessed for asthma Assessed for asthma

— ! ]r !
Aisthma axdudied I J{
¥

¥
¥
Astena medications stopped Asthma excludad Asthma confirmed Asthma excludad Asthma confirmed

and patiant folowed up n=73 n=181 n=77 n=165
for & meathe

Not worse than it is over-diagnosed in non-obese pts. CMAJ 2008; 179(11): 1121-1131




Obesity & Asthma: Over-diagnosed?

m Diff Dx of dyspnea & cough c/b obesity.
s GERDY/ Aspiration
s OSA/ Pickwickian Sx/ VQ mismatch/ atelectasis
= VVocal Cord Dysfunction
= Deconditioning/ Restrictive lung disease
= CHF
= Anatomic abnormality (TEF, pig’s bronchus)
m RAD/ Primary Immunodeficiency/ CF
= Medications, ie. ACE-I|, beta-blockers, anxiolytics



Obesity & Asthma: Conclusion

Physical Activity
{Sedentary Lifestyle)

Environmental Dimensions

Built Environment Sovial Enviromment

= Culiural norms

FIG 1. Influence of the environment on physical activity, obesity,

and asthma.

*The link between asthma
& obesity is not a foregone
conclusion.

*Regardless of that link this
IS a complex system and
treatment of both asthma
and obesity present unique
challenges.

JACI 2005: 115:1024-1028



Environmental Facts

Minimal risk of dust
mite in Utah —too dry.

Humidifiers are not
recommended (increase
risk of dust mite/
mold).

No such thing as a
hypoallergenic cat.

HEPA filters are
generally unhelptul
unless there is a dog/
cat in the home.

If NSAIDs flare
asthma/ sinus disease
then desensitization is
one of the most
effective interventions.

Occupational asthma is
a major cause of new-
onset asthma 1n adults.

Pollution (particulates)
not only makes asthma
wotse, it can make
allergen more potent.
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