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Background Supporting the Conceptual Model of Asthma Severity

Based on clinical and mechanistic evidence in the published literature and consensus among
investigators, a conceptual model was developed to hypothetically describe how 8 risk factor
domains of allergen sensitization, allergic inflammation, pulmonary physiology, stress, obesity,
Vitamin D, environmental tobacco smoke (ETS) exposure and rhinitis severity are linked to
asthma severity (Figure 1). The basis for constructing this model and its pathways are

discussed in the following sections.

Allergy Pathway

Ample evidence links allergic sensitization and IgE to allergic inflammation, pulmonary

physiology and asthma severity, especially in children. In a birth cohort study of BHR in New

Zealand children, serum total IgE measured at age 11 years was associated with asthma and
highly correlated with methacholine BHR in asthmatic and non-asthmatic children.! Even more
S0, in the same cohort, a multivariable analysis demonstrated a stronger correlation of the
number of positive allergy skin tests to cat, dog, mite and Aspergillus determined at age 13
years with BHR, as well as airflow limitation by FEV./FVC and FEV, (% predicted).? In the
Childhood Asthma Management Program (CAMP) study and the Severe Asthma Research
Program (SARP), asthma phenotypes with greater disease severity manifest with more
exacerbations, greater lung dysfunction (i.e., airflow limitation, methacholine BHR and
bronchodilator responsiveness), higher levels of total serum IgE, peripheral blood eosinophils,
FeNO, and greater number of allergen sensitizations.** The severe asthma phenotype in
children is consistent with a severe ‘Th2-high’ phenotype in adults, with IL-13-induced epithelial
gene expression (e.g., periostin), allergic inflammation (i.e., BAL and blood eosinophilia, higher

total serum IgE), greater lung dysfunction (i.e., BHR, BD response), and exacerbation risk.”
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Asthma severity and exacerbations are associated with allergen sensitization and exposure to

8-13 14-18

and pets.®'* Sensitization

indoor allergens: house dust mite,® cockroach,’ rodents,®** molds,

to dust mite, dog and/or cat, especially when combined with high levels of home exposure, is
also associated with asthma persistence and lower lung function through childhood.**?° A
recent update review on indoor exposures affecting asthma exacerbations of a 2000 Institute of
Medicine report (Clearing the Air: Asthma and Indoor Air Exposures) #? found sufficient
evidence for causal relationships or associations between common indoor allergens (mite, cat,
cockroach, mold, dog) and asthma exacerbations in allergen-sensitized individuals. Allergen

sensitization to common foods has also been linked to asthma severity and exacerbations.?*%*

The Inner City Asthma Study (ICAS) study revealed that 94% of the cohort of inner city children
with moderate to severe asthma were sensitized to at least one perennial inhalant allergen, of
which 50% were sensitized to 3 or more, and had a high frequency of home exposures to
dampness/mold (45%), cockroach (58%), rodents (39%), and furry pets (28%).%* For inner-city
children with asthma, their schools can also be a significant source of allergen exposure that
worsens their asthma. High levels of mouse®?” and mold®?° allergens in inner-city schools
have been associated with increased asthma symptom days in sensitized children. Inner-City
asthma studies have also shown that therapeutically blocking IgE-mediated responses with
omalizumab reduced asthma exacerbations and improved asthma symptoms and control %32,
Since most inner-city children with moderate to severe asthma are sensitized to multiple indoor

allergens, with exposure at home and/or school being common, the allergy pathway may be

particularly relevant to this study.

Allergic sensitization is linked to allergic inflammation. IgE antibodies to inhalant allergens are

essential mediators of allergen-driven inflammation in asthma. In children with asthma, the

number of positive inhalant allergen prick skin tests and total serum IgE levels correlated with
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sputum eosinophils® and FeNO.**** In cat, dog, or mite sensitized asthmatics, specific allergen

exposure is associated with increased FeNO.*®

Allergic inflammatory markers are correlated with airway inflammation and each other. Sputum

eosinophilia correlates with FeNO and peripheral blood eosinophilia,*? and FeNO correlates with

peripheral blood eosinophilia.*®

Allergic inflammation is associated with pulmonary physiology. Sputum eosinophilia and FeNO

are correlated with greater BHR, bronchodilator reversibility, and airflow limitation.32333¢

Allergic inflammation is also linked to asthma severity. Sputum eosinophilia is associated with

asthma exacerbations, beta-agonist rescue use, and frequency of nocturnal symptoms.*
Elevated FeNO level is an indicator of greater asthma severity and poor control (i.e., beta-

agonist use, day- and night-time symptoms, spirometry).*"®

Allergic rhinitis can affect asthma severity. Allergic rhinitis is reported in 85 — 95% of allergic

asthmatics, and clinical rhinitis severity is associated with asthma severity.*® Nasal obstruction
due to rhinitis could reduce or bypass the usual nasal functions of warming, humidifying, and

filtering respirable air, thereby reducing these common asthma triggers. Allergic inflammation

and other provocative stimuli in the nose can also affect asthma severity directly and indirectly

via pulmonary physiology. In patients with allergic rhinitis and asthma, nasal allergen challenge

induced nasal and lower airways eosinophilia, methacholine BHR, and late-phase airflow
limitation.**** Similarly, in patients with rhinitis and asthma, nasal inhalation of cold air or
mucosal application of methacholine increased lower airways resistance.**** In some studies,
treatment of allergic rhinitis with intranasal corticosteroids improved FEV,, bronchial

hyperreactivity, asthma symptom scores, and rescue medication use.* Also, treating allergic
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rhinitis with nasal corticosteroids and antihistamines reduces the risk for asthma-related ER

visits and hospitalizations.*®

Pulmonary physiology is linked to asthma severity. Spirometric measures of airflow are

frequently used as an objective marker of asthma severity in guidelines-based care.***’

Persistent airway obstruction (e.g., low FEV/FVC) has been shown to develop in a subgroup of
children with asthma and is associated with disease severity and morbidity.*****° In the CAMP
study, airflow limitation (pre-BD FEV; % predicted) was associated with subsequent asthma
symptoms and exacerbation risk,”* and bronchial hyperreactivity to methacholine correlated with
airflow limitation, asthma symptoms, and clinical severity.*? Cluster analysis studies to
distinguish childhood asthma phenotypes have associated greater allergy, allergic inflammation

and lung dysfunction with more clinically severe disease.**

Environmental Tobacco Smoke (ETS) Pathway

ETS exposure can affect asthma severity directly and through its effects on allergic

inflammation and pulmonary physiology. A recent Cochrane-based meta-analysis of ETS

exposure and asthma severity in children®® and an update of a 2000 Institute of Medicine
report?**? demonstrated an increased risk and suggestive evidence of associations between
ETS exposure and reduced lung function (FEV,/FVC ratio), wheezing symptoms, and ED visits
and hospitalizations for asthma. In the Severe Asthma Research Program, children and adults
with ETS exposure had lower lung function, greater bronchodilator response, and greater risk of
severe exacerbations.> In urban children with inner-city demographic features (57% African
American, 76% Medicaid), detectable serum and salivary cotinine (i.e., biomarkers for ETS
exposure) were common in children hospitalized for asthma, and were also associated with
subsequent hospital re-admission.”® ETS exposure has also been shown to be negatively

associated with FeNO levels in allergic asthmatic children and normal subjects.”®*® The ETS
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pathway may be particularly relevant to explaining asthma severity because most (48-75%)
inner-city children with asthma reside in households with smokers, have detectable tobacco
smoke exposure in their homes, or have elevated urine cotinine levels indicating ETS

exposure,?=%62

Vitamin D Pathway

Vitamin D could affect asthma severity through its effects on allergic inflammation and

pulmonary physiology. Vitamin D could decrease asthma severity by enhancing corticosteroid

responses that could effectively reduce airway inflammation.®® In adults with asthma, reduced
vitamin D levels were associated with impaired lung function, increased BHR, and reduced in
vitro corticosteroid responsiveness.® In the CAMP study, children who received daily
corticosteroid had less improvement in FEV; if they were vitamin D deficient (total 25-
hydroxyvitamin D<20 ng/mL) versus insufficient (<30 ng/mL) or sufficient.®® Vitamin D might also
mitigate the risk of asthma exacerbations by the induction of innate anti-microbial and anti-
inflammatory responses, although specific mechanisms are less clear.®® In the CAMP study,
vitamin D insufficiency was associated with being African American and having an increased
risk of asthma hospitalization or ER visits.®’ In children with asthma in Costa Rica and Puerto
Rico, vitamin D insufficiency was associated with increased peripheral blood eosinophils, lower
FEV./FVC, increased methacholine BHR, and a history of exacerbations.®®** However, in a
nationalized study of inner city adolescents with asthma, vitamin D levels were not associated
with asthma symptoms, control, exacerbations, lung function, or FeNO.™® A recent systematic
review and meta-analysis of vitamin D supplementation clinical trials in children with asthma
suggested a statistically significant reduction in exacerbation risk in treated versus controls
(relative risk 0.41, 5-95% confidence interval 0.27-0.63), without adequate evidence to draw
conclusions about other outcomes.” Considering that Black urban children in Washington D.C.

with asthma had a much higher prevalence of vitamin D insufficiency and deficiency when
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compared with their matched non-asthmatic controls,’ inner-city children with asthma may be
particularly susceptible to concerns related to vitamin D insufficiency, supporting the relevance

of this vitamin D pathway in our study.

Stress Pathway

Psychosocial stress can affect asthma severity directly and through its effects on allergic

inflammation and pulmonary physiology. The stressors associated with inner-city living can

influence adverse asthma outcomes in a number of ways. In inner-city children and adolescents,
violence and severely negative or stressful life events were associated with increased day and
night symptoms of asthma and exacerbation/hospitalization risk.”*® Caretaker-perceived stress
also mediated the effects of violence or severely negative life events on asthma symptoms and

attacks.”™®

Psychosocial stress has been associated with allergic inflammation. Asthmatic children living in
lower SES had higher chronic stress and perceived threat, which was associated with higher IL-
5 and IL-13 production in PMA/ionomycin-stimulated PBMC, and peripheral blood
eosinophilia.77 In children with asthma, stress-induced increases in FeNO were more
pronounced in those living in lower SES.” A prolonged stressor, the final exam period in
asthmatic college students, enhanced sputum eosinophilia and a shift towards a Th2 mRNA
profile following allergen challenge.” In other social science experiments, social and arithmetic

stressors were associated with increased FeNO in patients with and without asthma.®*%*

Psychosocial stress and intense emotions can also increase airflow limitation. With intense
anger or fear, children with asthma had declines in FEV; that improved with relaxation.® In
response to emotional or psychological stressors, airways resistance measured by impulse

oscillometry increased, such that 22% of children with asthma had a greater than 20%
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increase.®% Considering the high levels of perceived stress and stressful events associated

with inner city living, this stress pathway seems relevant to this APIC cohort study.

Obesity Pathway

Obesity has been linked to asthma severity, both directly and via pulmonary physiology. Among

inner-city asthmatic subjects in the ICAC ACE Study, the prevalence of obesity (BMI > 95th
percentile BMI-for-age reference values) was 34% in boys and 37% in girls.®. This study also
found that higher BMI correlated with more frequent asthma symptoms, lower ACT scores, and
the occurrence of exacerbations among females but not males. Others have reported that
obese asthmatic children are more likely to have asthma exacerbations and other clinical
markers of severe disease®® are less responsive to corticosteroid (ICS) than their non-obese
counterparts.®”# In the CAMP study, children who became obese developed significant airflow
limitation, as measured by FEV,/FVC.% Obese asthmatic adults in a randomized, controlled
weight loss program for 3 months, had a mean weight loss of 16.5 kg and significant
improvement in bronchial hyperreactivity to methacholine, FEV;, and asthma control, without
improvements in the control group.® In black and Latino children and adolescents with asthma,
obesity was associated with bronchodilator unresponsiveness, and obese, bronchodilator-
unresponsive children reported more wheezing, night awakening, and higher-level controller
usage.” Residents of low-income, inner-city communities in the US have a high prevalence of
obesity.”? Because our APIC cohort is largely comprised of black and Latino children, the

obesity pathway may be particularly relevant to this study.
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TABLE E1. Characterization of study participants by demographics and observed variables in

each domain. Summary statistics include mean (standard deviation) <minimum; maximum> for

normally distributed continuous variables, median [25™ percentile; 75" percentile] <minimum:;
maximum> for non-normally distributed continuous variables and frequency (percentage) for

categorical variables.

Characteristic Summary N
Measure

Demographics
Male 324 (57.75%) 561
Race": 561

Black (non-Hispanic) 361 (64.35%)

Hispanic 160 (28.52%)

Other/Mixed 31 (5.53%)

White (non-Hispanic) 9 (1.60%)
Age at Screening (years) jé) (?(? 1(3851 561
Income<$15,000° 308 (55.10%) 559
Obesity
BMI z-score at Screening <049]f-3 8(;%’;.%)81 561
BMI percentile at Screening2 85'33.%50§'g;j8977>'66) 561
Vitamin D
Total 25-hydroxyvitamin D at VO (ng/mL) <129 5’01 5(8281 561
Environmental tobacco smoke exposure
Number of smokers in the home at Screening: 561

0 329 (58.65%)

1 171 (30.48%)

>1 61 (10.87%)
Urine cotinine at Screening (ng/mL)3 553

0=0-10

92 (16.64%)

1=10-30 325 (58.77%)

2 = 30-100 89 (16.09%)

3 =100-200 16 (2.89%)

4 = 200-500 18 (3.25%)

5 =500-1000 7 (1.27%)

6 =>1000 6 (1.08%)
Stress
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Summary

Characteristic Measure N
Caretaker Perceived Stress Scale at VO j‘; 095’ égggl 561
Rhinitis severity
Mean of rhinitis medication score® between VO and V6 jggg;fggél 561
Variance of rhinitis medication score* between VO and V6 iggg(ejfzzgzg 561
Mean of rhinitis symptom score® between VO and V6 <g'gg_(13§785g> 561
Variance of rhinitis symptom score® between VO and V6 <107 (?Oll(igggl 561
Allergic inflammation
Blood eosinophil count at VO (cells/mm3)° 300'38 ([)](-)71776?) (?C())S.OO] 556
19.50 [11.85;37.48
FeNO at VO (ppb)® <2.EEO'162.48> ] 520
24.00 [13.00;45.00
FeNO at V6 (ppb)° 0D 113.09:45.90] 519
Pulmonary physiology
Bronchodilator response at V6 jg;gé;%i%i 518
Mean of FEV; (% predicted) between VO and V6 <gg'gg_(114%3973> 561
Variance of FEV, (% predicted) between VO and V6 <813 2284 ég;ggl 561
79.26 (8.10)
Mean of FEV,/FVC (x100) between VO and V6 <49.63:96.31> 560
Variance of FEV,/FVC (x100) between VO and V6 351 547 égéggl 559
Allergen sensitization
Total serum IgE at VO (kU/L)6 29i108g9520818818>0 0] 557
Number of allergen sensitizations’ (panel of 22) at Screening <g'8é_(261'2043> 561
Sensitized to molds® at VO 292 (52.05%) 561
Sensitized to dust mites® at VO 337 (60.1%) 561
Sensitized to roaches™ at VO 323 (57.6%) 561
Sensitized to rodents™ at VO 241 (43.0%) 561
Sensitized to pets'” at VO 371 (66.1%) 561
Sensitized to pollen/peanut®® at VO 406 (72.4%) 561
Sensitized to foods™ at VO 172 (30.8%) 558

Asthma severity
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Characteristic Summary N
Measure
ACT/cACT™ at Ve6: 535
Well Controlled 434 (81.1%)
Not Well Controlled 91 (17.0%)
Very Poorly Controlled 10 (1.87%)
3.14 (1.93)
Mean of controller treatment step between VO and V6 <0.00:6.00> 561
: 0.96 (0.89)
Variance of controller treatment step between VO and V6 <0.00:5.24> 561
Mean of CASI component - Day symptoms & albuterol use'® 0.30 (0.35) 561
between VO and V6 <0.00;2.00>
Variance of CASI component - Day symptoms & albuterol 0.41 (0.56) 561
use'® between VO and V6 <0.00;2.57>
Mean of CASI component - Night symptoms & albuterol use®’ 0.27 (0.39) 561
between VO and V6 <0.00;2.00>
Variance of CASI component - Night symptoms & albuterol 0.42 (0.61) 561
use'’ between VO and V6 <0.00;2.70>
Mean of CASI component - Exacerbations™® between VO and 0.30 (0.50) 561
V6 <0.00:4.00>
Variance of CASI component - Exacerbations™® between VO 0.76 (1.44) 561
and V6 <0.00;10.29>
1. Race is dichotomous (black vs. other) in the structural equation model.
2. Notincluded in the structural equation model.
3. Analyzed as a continuous variable in the structural equation model.
4. Rhinitis medication score is set to 0 for no medications, 5 for antihistamines only, 10 for nasal steroids only, and

Nowu

10.

11.

12.

13.

14.

15.

15 for antihistamines and nasal steroids.

Rhinitis symptom score is based on the Modified Rhinitis Symptom Utility Index.*

Variable is log10 transformed in the structural equation model.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: Alternaria tenuis (skin prick test) or Alternaria alternata (specific IgE), Aspergillus fumigatus (both skin
prick test and specific IgE), Cladosporium herbarum (specific IgE only), Dermatophagoides farinae,
Dermatophagoides pteronyssinus, German cockroach, American cockroach, mouse, rat, cat, dog, oak, pecan,
birch, maple, Eastern 8 tree mix, ragweed mix (giant/short; skin prick test) or short ragweed (specific Ige),
timothy grass, Kentucky Blue/June, Orchard and Timothy (K-O-T) grass mix, peanut, egg and milk.
Sensitization is based on a positive prick skin test and/or positive specific IgE to at least one of the following
allergens: Alternaria tenuis (skin prick test) or Alternaria alternata (specific IgE), Aspergillus fumigatus, and
Cladosporium herbarum.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: Dermatophagoides farinae and Dermatophagoides pteronyssinus.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: German cockroach and American cockroach.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: mouse and rat.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: cat and dog.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: oak, pecan, birch, maple, Eastern 8 tree mix, ragweed, timothy grass, Kentucky Blue/June, Orchard
and Timothy (K-O-T) grass mix, and peanut.

Sensitization is based on a positive skin prick test and/or positive specific IgE to at least one of the following
allergens: egg and milk.

ACT is categorized as very poorly controlled (£15), not well controlled (216 & <19), and well controlled (=20).
CACT is categorized as very poorly controlled (£12), not well controlled (=13 & <19), and well controlled (=20).
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495
496
497
498
499
500
501
502
503
504
505

506
507
508
509

16. Composite Asthma Severity Index (CASI) component — Day symptoms includes measures of day asthma
symptoms and albuterol use in the last 2 weeks (scoring range between 0 and 3).

17. CASI component — Night symptoms includes measures of night asthma symptoms and albuterol use in the last 2
weeks (scoring range between 0 and 3).

18. CASI component — Exacerbations includes hospitalizations and/or oral corticosteroid bursts in the last 2 months.

TABLE E2. Effect of age, sex and race on each domain. The direct effect of age is the adjusted
standard deviation (SD) (+ standard error (SE)) increase in each domain for every one SD
increase in age while the direct effect of sex or race is the adjusted standard deviation (SD) (£
standard error (SE)) increase in each domain comparing males to females or black and non-
black respectively.

Standardized | Standardized | Standardized
Domain Direct Effect Direct Effect Direct Effect
of Age of Sex of Race
Allergen 0.097+0.045 0.136+0.045 0.07740.045
Sensitization (p=0.033) (p=0.002) (p=0.085)
Allergic 0.187+0.059 0.136+0.051 -0.089+0.055
Inflammation (p=0.002) (p=0.008) (p=0.106)
Pulmonary -0.261+0.060 | -0.005+0.056 0.128+0.057
Physiology (p<0.001) (p=0.933) (p=0.025)
ETS 0.222+0.067 -0.121+0.068 0.20540.070
Exposure (p=0.001) (p=0.075) (p=0.003)
Vitamin D -0.286+0.036 0.163+0.040 -0.16+0.039
(p<0.001) (p<0.001) (p<0.001)
Stress -0.033+0.043 | -0.002+0.042 | -0.002+0.044
(p=0.435) (p=0.96) (p=0.96)
BMI z-score BMI z-score
adjusts for adjusts for
Obesit age and sex age and sex 0.023+0.043
y already so already so (p=0.588)
association association
not included. not included.
Rhinitis -0.018+0.053 | -0.171+0.052 0.144+0.049
Severity (p=0.74) (p=0.001) (p=0.003)
Asthma -0.043+0.06 -0.036+0.05 -0.108+0.052
Severity (p=0.472) (p=0.477) (p=0.039)
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510
511
512
513
514

515
516

TABLE E3. Indirect effects of Allergen Sensitization on Asthma Severity. Estimates (+ standard
error) are interpreted as the standard deviation (SD) increase in Asthma Severity for every one
SD increase in Allergen Sensitization, via the intermediate or intermediate pathway. All

estimates are adjusted for age, sex and race.

Standardized

Standardized

Independent Intermediate or Indirect Total Indirect
Domain Intermediate Pathway Effect Effect
Allergic Inflammation (zplz%igf)G
Allergic Inflammation 0.19+0.04
— Pulmonary Physiology (p<0.001) 0.18+0.05
Allergen (p<0.001)
Sensitization Allergic Inflammation 0.16+0.03 '
— Rhinitis Severity (p<0.001)
Allergic Inflammation
— Rhinitis Severity (()p()zlotggl

— Pulmonary Physiology
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. Mediated effects of domains on Asthma Severity. The direct effect is the adjuste
517 TABLE E4. Mediated effects of d Asth S ty. Thed t effect is the adjusted
standard deviation + standard error increase in Asthma Severity for every one
518 standard deviation (SD) (+ standard SE Asthma Severity f y one SD
519 increase in the independent domain. The indirect effect is the SD (+ SE) increase in Asthma
520  Severity for every one SD increase in independent domain, via the mediator or mediating
athway. The total effect is the + increase in Asthma Severity for every one
521  pathway. The total effect is the SD (+x SE Asthma S ty f y SD
522 increase in the independent domain. All estimates are adjusted for age, sex and race.
523
Independent Mediator or Mediating Standardized Stamg?rrs(ltzed Standardized | Evidence of
Domain Pathway Direct Effect Effect Total Effect Mediation
Pulmonary Physiology ?pi%igool‘r)’ Yes
Allergic o . -0.20+0.08 0.20+0.04 0.22+0.06
Inflammation Rhinitis Severity (p=0.01) (p<0.001) (p<0.001) ves
Rhinitis Severity -0.01+0.01 No
— Pulmonary Physiology (p=0.35)
. . 0.02+0.02
Allergic Inflammation (p=0.41) No
Pulmonary Physiology ?pi%igo%‘ Yes
Environmental Allergic Inflammation -0.02+0.02
Tobacco — Pulmonary Physiology 0'1_73%??8 (p=0.40) 0'3%186%8 No
Smoke Allergic Inflammation (p=0.03) -0.0240.02 (p<0.001) No
— Rhinitis Severity (p=0.40)
Allergic Inflammation
— Rhinitis Severity 0(()0_1505%0 2 No
— Pulmonary Physiology p=
Allergic Inflammation 0(3301%3)2 No
Pulmonary Physiology 0(3301022)2 No
Allergic Inflammation -0.0410.02 No
Vitamin D — Pulmonary Physiology 0'0_110'05 (p=0.03) 0'0_11'0'05
Allergic Inflammation (p=0.82) -0.03+0.01 (p=0.89) No
— Rhinitis Severity (p=0.04)
Allergic Inflammation
— Rhinitis Severity 0?0:20128)02 No
— Pulmonary Physiology =0
Allergic Inflammation (Epozloicz)égl No
Pulmonary Physiology 0((;3:3180())3 No
Allergic Inflammation 0.02+0.01 No
Stress — Pulmonary Physiology 0'0536-'02-35 (p=0.21) 0'0536—'0-25
Allergic Inflammation (p=0.22) 0.01+0.01 (p=0.12) No
— Rhinitis Severity (p=0.20)
Allergic Inflammation
— Rhinitis Severity '0'?0_1012"801 No
— Pulmonary Physiology p=
. . 0.06+0.04 -0.01+0.02 0.06+0.04
Obesity Pulmonary Physiology (p=0.11) (p=0.76) (p=0.18) No
Rhinitis Pulmonary Phvsiolo 0.52+0.06 -0.03+0.04 0.48+0.06 No
Severity y Fhystology (p<0.001) (p=0.34) (p<0.001)
524
525
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TABLE E5. Frequency and percentage of groups based on urine cotinine at Screening
stratified by number of smokers in the home (p<0.001 based on Pearson chi-squared test)

Number of smokers Urine cotinine at Screening (ng/mL)
in the home 0-10 10-30 >30 Total
0 65 (20.1%) 214 (66.0%) 45 (13.9%) 324
1 22 (13.1%) 86 (51.2%) 60 (35.7%) 168
21 5 (8.2%) 25 (41.0%) 31 (50.8%) 61
Total 92 325 136 553
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