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Background

» Health impacts of air pollution
= Vast research on air pollution (and socio-environmental) exposures and asthma

» Mechanisms by which air pollution and social context act on asthma
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Background

Air Pollution

Air pollutants in asthma pathogenesis

and Asthma Pathogenesis

Pollution-induced immune
responses in asthma

T innate
responses

T adaptive
responses

| adaptive
responses \TREG

DOI: 10.1007/s11882-022-01034-1




Asthma

» Heterogeneous disease (s)

Severe asthma
phenotypes and endotypes

= Characteristics
» Reversible airway obstruction
= Hyperresponsiveness

Im‘|p mmation

DOI: 10.1183/13993003.02669-2021



Asthma

» Heterogeneous disease (s)

» Characteristics
» Reversible airway
obstruction
= Hyperresponsiveness
» |nflammation

= Prevalent in the US and
Worldwide

Current Asthma Prevalence: United States, 2001—-2021
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Randomized Controlled Trials for Asthma

The gold standard for clinical recommendations:
 Internally valid findings
» High-quality data

» Longitudinal

Issues with RCTs:
» Enrollment often biased by proximity to clinical sites leading to geographical biases.

» Many RCTs don't represent the full population at risk.

» Clinical guidelines may rely on RCTs that may not be representative.



Recommended Treatments for Asthma

Glucocorticosteroids

» First-line therapy for controlling airway
inflammation in asthma.

» Increased expression of anti-inflammatory genes

» Suppression of pro-inflammatory gene activation



https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/glucocorticoid
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/respiratory-tract-inflammation
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/respiratory-tract-inflammation

Recommended Treatments for Asthma

AGES 5-11 YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Intermittent

Asthma Management of Persistent Asthma in Individuals Ages 5-11 Years

Treatment

Intermittent Persistent Asthma: Daily Medication

Asthma : Consult with asthma specialist if step 4 care or higher is required. Consider consultation at step 3.
Preferred - SABA* as needed : low-dose ICS* + low-dose ICS* . medium-dose - high-dose ICS*  : high-dose ICS*
Treatment™ : — . 1CS* -+ -+
: : . either LABA* L+ . LABA* . LABA*
o ! LTRAX or . LABA* : L+
[ . theophylline® ; : - oral corticosteroids
b O 0 . . v M
3 Alternative : cromolyn, LTRA* OR : medium-dose ICS* : high-dose ICS*  : high-dose ICS*
8 Treatment™t © or theophyllines : medium-dose P+ C o+ © o+
g . . : ICS . either LTRA* or . either LTRA*or : either LTRA* or
— . + theophylline$ . theophylline® . theophylline®
u') Consider subcutaneous allergen immunotherapy for : : + . _
patients who have persistent, allergic asthma.** : : oral corticosteroids

- = SABA* as needed for symptoms. The intensity of treatment depends on severity of symptoms: up to 3 treatments
Quick-Relief : every 20 minutes as needed. Short course of oral systemic corticosteroids may be needed.
Medication . ® Caution: Increasing use of SABA or use >2 days/week for symptom relief (not to prevent EIB*) generally indicates
- inadequate control and the need to step up treatment.

National Asthma Education and Prevention Program (NAEPP) Coordinating Committee Expert Panel Working Group, December 2020



Despite the widespread availability of asthma treatments, their
etficacy varies across individuals. These differences in
treatment efficacies are often attributed to individual-level risk

factors.

However, distinct societal-level patterns exist.



Few studies have evaluated the potential for air pollution and
social context to modify the association between treatment and
asthma outcomes.



Overall Research Framework

How do socio-environmental exposures modity the association
between receiving asthma medication and asthma symptoms?

P

Social Determinants of
Asthma

- Housing
- Historical and Current
Systemic Social Policies
- Healthcare Access
- Income

- Air pollution
- Mold & Pests
- Second-Hand Smoke

Environmental

Medication Access

Medication

>

Randomized Controlled Trials

Response to
Asthma
Medication

----------------------------------------------------------------

Determinants of Asthma

Phenotypes
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AsthmaNet

SASKATCHEWA &

MANITORA

.. AsthmaNet Study Sites
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GIS-Based Methods
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GIS-Based Methods

Modeled air pollution in 2-week
concentration resolution
- Averaged pollutant estimates
from a national universal
kriging model
Estimated for individual’s
geocoded residence census
block
ACS 5-year summary (2012-16),
block group level.
U.S. Health Resources and Services

Administration

15



AIM 1

(—)

How do social and environmental co-exposures modify the association

between receiving stepped-up asthma treatment and asthma symptoms
in children?



AsthmaNet Trials
STICS

- Children (5-11)

. 2014 - 2017
.+ N =254

- Parallel Design
« Step up
« LOW vs HIGH ICS DOSE
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STICS Trial

Low Dose

A 2

l

N

44 ug of Fluticasone

220 ug of Fluticasone
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STICS Trial Findings

A Yellow-Zone Episodes
50

40-

304

No. of Participants

M Low-dose group M High-dose group
P=0.90

2 3 4 5 6
No. of Yellow-Zone Episodes

B Prednisone Use
1.0+

o
4

0.6

Prednisone

0.4+

0.2+

Probability of Not Receiving

: Low-dose group

P=0.20

’ gy
High-dose group
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I I | | I |
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Weeks of Study
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Weeks of Study

Outcomes

Primary outcome

No. of exacerbations per
year (95% ClI)

Low-Dose Group
(N=127)

0.37 (0.25 to 0.55)

High-Dose Group
(N=127)

0.48 (0.33 t0 0.70)

Treatment Effect
(95% CI) T

1.3 (0.8 to 2.1)

P Value

0.30

DOI: 10.1056/NEJM0a1710988 19



https://www.nejm.org/doi/full/10.1056/nejmoa1710988

Recommended Treatments for Asthma

AGES 5-11 YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Intermittent
Asthma

Management of Persistent Asthma in Individuals Ages 5-11 Years

Treatment
Intermittent Persistent Asthma: Daily M:}:Iication
Asthma Consult with asthrha specialist if step 4 care or higher is required. Consider congultation at step 3.
Preferred - SABA* as needed | low-dose ICS* low-dose ICS* . medium-dose high-dose ICS* | high-dose ICS*
Treatment’ : ' + : ICS* + |+
either LABA*  : + LABA* | LABA*
g, LTRA* or - LABA* 1+
[ theophylline® || oral corticosteroids
3 Alternative f cromolyn, LTRA* OR , . medium-dose ICS* | high-dose ICS* || high-dose ICS*
8 Treatment'? L or theophyllines medium-dose L+ + 1+
g : ICS . either LTRA* or either LTRA*or | either LTRA* or
— : theophylline$ theophylline$ | theophylline®
u') Consider subcutaneous allergen immunotherapy for : + . _
patients who have persistent, allergic asthma.** | oral corticosteroids
- = SABA* as needed for symptoms. The intensity of treatment depends on severity of symptoms: up to 3 treatments
Quick-Relief : every 20 minutes as needed. Short course of oral systemic corticosteroids may be needed.
Medication . ® Caution: Increasing use of SABA or use >2 days/week for symptom relief (not to prevent EIB*) generally indicates

inadequate control and the need to step up treatment.

National Asthma Education and Prevention Program (NAEPP) Coordinating Committee Expert Panel Working Group, December 2020

20



STICS Ancillary: Methods

ASTHMA MEDICATION

= |xICS

= 5xICS

MEDIAN DICHOTOMIZED

PM2.5, NOQ Qnd 03

% Below FPL, age, race, sex

OUTCOMES

Rate of severe asthma
exacerbations treated with
systemic glucocorticoids during
t?wle blinded treatment period

Time to first exacerbation treated
with systemic glucocorticoids

Time to treatment failure

21



STICS Ancillary: Methods

OUTCOMES

Rate of severe asthma exacerbations treated with
systemic glucocorticoids during the blinded
treatment period

Time to first exacerbation treated with systemic
glucocorticoids

Time to treatment failure

MEDIAN DICHOTOMIZED

Mean air pollutant exposure over the blinded
treated period
Poverty, age, race, sex, BMI, HPSA § MUA

HPSA & MUA

HPSA: Health Provider Shortage

Area

» Geographic designation

MUA: Medically Underserved
Areas
= Metric of healthcare access

= Provider: population

22



STICS Ancillary: Methods

OUTCOMES

Rate of severe asthma exacerbations treated with
systemic glucocorticoids during the blinded
treatment period

Time to first exacerbation treated with systemic
glucocorticoids

Time to treatment failure

MEDIAN DICHOTOMIZED

Mean air pollutant exposure over the blinded
treated period
Poverty, age, race, sex, BMI, HPSA & HPSA

MODELS

Generalized linear model
» |og link function and response

following a negative binomial

distribution.

Stratified Cox Proportional
Hazards regression extension for

time-to-event outcomes.

23



STICS Ancillary Findings

Exacerbations as Modified by Air Pollution Exposure

Asthma Exacerbation Rates by PM, 5
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w
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Incidence Rate Ratio (IRR)
o
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Low PM2.5 High PM2.5

Asthma Exacerbation Rates by NO,

3.0

Incidence Rate Ratio (IRR)
o
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0.5
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Asthma Exacerbation Rates by O,

5.0

w
o

Incidence Rate Ratio (IRR)
|
|

-
o

0.5

Low O3 High O3

24

Models adjusted for sex, race, age, pets, trial site, percent below poverty level



STICS Ancillary Findings

Exacerbations as Modified by Healthcare Access

Asthma Exacerbation Rates by HPSA Asthma Exacerbation Rates by MUA
30
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Models adjusted for sex, race, age, pets, percent below poverty level
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STICS Ancillary Findings:
PM,s NO, & O;

Survival Curves
Time to First Exacerbation Treated with Prednisone

Strata =+ 1xICS =+ 5xICS

LOW PM 2.5

HIGH PM 2.5

1.00 1
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0.001
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Time

P for interaction = 0.48
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Survival Curves

Time to First Exacerbation Treated with Prednisone
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no2_binary: High_NO2

no2_binary: Low_NO2
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Time
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0.751

0.50 1

e R

0 100 200 300

400 0 100 200 300

Time

P for interaction = 0.08

Models adjusted for sex, race, age, pets, percent below poverty level

400
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STICS Ancillary Findings:
Health Provider Shortage Areas

Survival Curves
Time to First Exacerbation Treated with Prednisone

Strata =+ 1xICS =+ 5xICS

NON-HPSA HPSA

1.00- 1.00
2 0.75+ 20.751
= ol
0
S S
o o
S 0.50 S.0.50-
© g
E P for interaction = 0.001 g
@ 0.251 » 0.25°

0.00- 0.001

0 100 200 300 400 0 100 200 300 400

Time

Survival Curves
Time to Treatment Failure

Strata =+ 1xICS =+ 5xICS

NON-HPSA HPSA

P for interaction = 0.003

0 100 200 300 400 0 100 200 300 400
Time

Models adjusted tor sex, race, age, pets, percent below poverty level



1.00 1

Survival probability

0.00 1

STICS Ancillary Findings:

Healthcare Access

Survival Curves
Time to First Exacerbation Treated with Prednisone

Strata == 1xICS == 5xICS

NON-HPSA HPSA

Q
N
o

o
o
o

o
N
o

P for interaction = 0.001

0 100 200 300 400 0 100 200 300 400
Time

Receiving a high dose of inhaled
corticosteroid (vs low dose) while
also living in areas with higher SES
resulted in:

Taking prednisone sooner
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Models adjusted for sex, race, age, pets, percent below poverty level



AIM 2

How does air pollution exposure modity the association between
receiving treatment and asthma in an underrepresented pediatric
population?



AsthmaNet Trials
BARD

- Children (5-11) & Adults (>12+)
- African American

« 2014 - 2016

- N =280

» Crossover Design

- Step up combination
- Adding LABA to LOW vs HIGH

ICS DOSE

30
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Treatment

Intermittent
Asthma

AIM 2

AGES 5-11 YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

Management of Persistent Asthma in Individuals Ages 5-11 Years

Intermittent
Asthma

Consult with asth

Persist+t Asthma: Daily Medication
pa specialist if step

care or higher is required. Consider consultation at step 3.

Preferred
Treatment’

- SABA* as needed

Alternative
Treatment™

low-dose ICS*

: cromolyn, LTRA* :
+ or theophylline®

] low-dose ICS* - medium-dose : high-dose ICS* + high-dose ICS*

] + . ICS* -+ L+

] either LABA* ©+ . LABA* : LABA*

] LTRA*or . LABA* : . +

] theophylline® - oral corticosteroids
; OR _ : medium-dose ICS* : high-dose ICS* . high-dose ICS*

; medium-dose D+ _— -

: ICS . either LTRA* or : either LTRA*or : either LTRA* or

: theophylline$ . theophylline®

Consider subcutaneous allergen immunotherapy for

patients who have persistent, allergic asthma.**

. theophylline®
> o
+ oral corticosteroids

Quick-Relief
Medication

every 20 minutes as needed. Short course of oral systemic corticosteroids may be needed.

inadequate control and the need to step up treatment.

- = SABA* as needed for symptoms. The intensity of treatment depends on severity of symptoms: up to 3 treatments

. ® Caution: Increasing use of SABA or use >2 days/week for symptom relief (not to prevent EIB*) generally indicates

31



BARD Trial

Children were sequentially randomized treatment with:

In random order

—————————— — re——— — — — — — — — — — —
[ Double | I_Dou|:>|e Fluticasone | | Quintuple | I'C?uintup|e Fluticasond
Fluticasone + Salmeterol | | Fluticasone I + Salmeterol I
(2xICS) (2xICS+LABA) | | (5xICS) || (5xICS+LABA) |
Period A Period B Period C Period D

BARD RCT design. Each treatment period lasted 14 weeks (the initial two weeks of each period were considered washout periods).

32



Original BARD Trial Findings

STEP-UP THERAPY IN BLACK PATIENTS WITH ASTHMA

(—)

A B » e
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DOI: 10.1056/NEJM0a1905560

BARD RCT design. Each treatment period lasted 14 weeks (the initial two weeks of each period were considered washout periods).



Our Approach

Double
Fluticasone
(2xICS)

Low AP  High AP

A4

Period A

In random order

Double Fluticasone + |

|
|
| Salmeterol |
|  (2xICS+LABA)
|

Low AP High AP

VvV ¢

Period B

Quintuple
Fluticasone

(5xICS)

Low AP High AP

vV ¢

Period C

Quintuple Fluticasone +|

Salmeterol |
(5% ICS+LABA)

Low AP High AP
\ "4
Period D

BARD RCT design. Each treatment period lasted 14 weeks (the initial two weeks of each period were considered washout periods) (N=211).
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BARD Trial Reanalysis




BARD Trial Reanalysis

_ Composite score: Median Dichotomized Air Pollution Exposure
%PFEV]

Children Asthma Control Days

Treatment Period Specitfic
Asthma Exacerbations
| - PM2.5
- NOQ
. O,

Statistical Methods

Linear Mixed Models with Random Intercepts for
each individual

Poisson link function for asthma exacerbation )
rate outcome



Percent Predicted FEV1

Percent Predicted FEV1

BARD Trial Ancillary Findings

Difference in Percent Predicted FEV1

2xICS

5xICS  2xICS & LABA 5xICS & LABA

Treatment

Difference in Percent Predicted FEV1

2xICS

5xICS

2xICS & LABA 5xICS & LABA

Treatment

PM, 5 Exposure

- Low PM2.5

High PM2.5

O3 Exposure

B

Percent Predicted FEV1

75

50

25

Difference in Percent Predicted FEV1

2xICS

5xICS  2xICS & LABA 5xICS & LABA

Treatment

NO, Exposure

- Low NO2
. High NO2

37



» Compared to treatment with the lowest

ICS dose, treatment with the 5xICS &
LABA results in:

Increase in %PFEV; only among low NO,

No benetfits of the 5xICS & LABA among
those exposed to High NO,

nt Predicted FEV1

Perce

BARD Trial Ancillary Findings

Difference in %PFEV,

NO, Exposure

2xICS 5xICS 2xICS & LABA  5xICS & LABA
Treatment

38

P for interaction = 0.05



>

Annualized Asthma Control Days

@)

Annualized Asthma Control Days

150

100

50

150

100

50

AACD

2xICS

AACD

2xICS

5xICS  2xICS & LABA 5xICS & LABA

Treatment

5xICS  2xICS & LABA 5xICS & LABA

Treatment

NO, Exposure

. Low NO2
- High NO2

O3 Exposure

Annualized Asthma Control Days

150

100

50

0

AACD

2xICS

5xICS

D Trial Ancillary Findin

2xICS & LABA 5xICS & LABA

Treatment

PM, 5 Exposure

. Low PM2.5
. High PM2.5
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» Compared to treatment with the lowest
ICS dose, treatment with the 5xICS &
LABA results in:

Increase asthma control only among
high PM, 5

Decreased control in the 5xICS & LABA

among those exposed to Low PM, 5

B

Annualized Asthma Control Days

150

100

||

[4)]
o

o

2xICS 5xICS  2xICS & LABA 5xICS & LABA

—

BARD Trial Ancillary Findings

PM, 5 Exposure

Low PM2.5
High PM2.5

p for interaction = 0.01
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BARD Trial Ancillary Findings

A

Exacerbation Rate

Exacerbation Rate

0.3

0.2

0.1

0.0

0.3

0.2

0.1

0.0

IRR

of Asthma Exacerbation Rate

IRR

2xICS 5xICS  2xICS & LABA 5xICS & LABA

Treatment

of Asthma Exacerbation Rate

2xICS 5xICS  2xICS & LABA 5xICS & LABA

Treatment

NO, Exposure

Low NO2

High NO2

O Exposure

Low O3

High O3

Exacerbation Rate

0.3

0.2

0.1

0.0

IRR of Asthma Exacerbation Rate

R PM, 5 Exposure
Low PM2.5
1 - High PM2.5
2xICS 5xICS  2xICS & LABA 5xICS & LABA

Treatment
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BARD Ancillary Findings:
Takeaways

Effect Modification: Treatment efficacy varied based on air
pollution levels.

Treatment Observations:

» Compared to the lowest ICS dose:
» 5xICS+LABA improved lung function mainly in Low-NO, areas
= 5x|CS+LABA yie|o|eo| more asthma control in High—PM2.5 areas

42



AIM 35

How do asthma phenotypes and medication modity the association
between air pollution exposure and asthma symptoms in adults with
persistent asthma?



AsthmaNet Trials

SIENA

. Adolescents and Adults
- Asthma Phenotype

« 2014 - 2018

« N=295

» Crossover Design

e Treatment with ICS or

LAMA vs Placebo
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Recommended Treatments for Asthma

Treatment

Preferred

Intermittent
Asthma

Management of Persistent Asthma in Individuals Ages 12+ Years

PRN SABA

PRN concomitant
: ICS and SABAA

- Daily low-dose ICS : Daily and PRN

- and PRN SABA

gor

- combination
- low-dose ICS-
- formoterol A

{ Daily and PRN

{ combination

1 medium-dose
{1CS-formoterol A

Daily medium-high
dose ICS-LABA +
LAMA and

PRN SABA A

- Daily high-dose

- ICS-LABA +

- oral systemic

- corticosteroids +
- PRN SABA

Alternative

- Daily LTRA* and
. PRN SABA

. or

. Cromolyn,* or

- Nedocromil,* or

. Zileuton,* or

. Theophylline,* and
' PRN SABA

. Daily medium-
- dose ICS and PRN
' SABA

- or

: Daily low-dose
. ICS-LABA, or daily :
- low-dose ICS +

: LAMA, A or daily
. low-dose ICS +

. LTRA,* and

: PRN SABA

. or

- Daily low-dose ICS
: + Theophylline* or
. Zileuton,* and

- PRN SABA

: Daily medium-

: dose ICS-LABA or
- daily medium-dose
: ICS + LAMA, and

: PRN SABA A

S or

- Daily medium-

- dose ICS + LTRA*
. or daily medium-
- dose ICS +

: Theophylline,* or
- daily medium-dose :
- ICS + Zileuton,* :
- and PRN SABA

- Daily medium-high

- dose ICS-LABA :
- or daily high-dose
- ICS + LTRA,* and

- PRN SABA

: Steps 2-4: Conditionally recommend the use of subcutaneous :
. immunotherapy as an adjunct treatment to standard pharmacotherapy :
:in individuals = 5 years of age whose asthma is controlled at the :
- initiation, build up, and maintenance phases of immunotherapy 4

Consider adding Asthma Biologics
(e.qg., anti-IgE, anti-IL5, anti-IL5R,
anti-1L4/1L13)**

National Asthma Education and Prevention Program (NAEPP) Coordinating Committee Expert Panel Working Group, December 2020
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SIENA Trial

A Differential Response to Three Trial Agents

Mometasone vs. Placebo

ICS
Mometasone or

placebo better

Neither better

Tiotropium vs. Placebo

LAMA
Tiotropium or
placebo better
Neither better
| | | | | |
0 10 20 30 40 50 60
Percent of Patients
B Primary Analysis
Placebo  F—— P=0.14
— Tiotropium | Placebo F———- P=0.029

| |
100 80 60 40 20 0 20 40 60 80 100

Percent of Patients with Differential Response

DOI: 10.1056/NEJM0a1814917



Asthma phenotypes and endotypes

T2-type asthma Non-T2-type asthma
|
Allergic Late-onset
asthma eosinophilic late-onse
| asthma )
|
Aspirin-
exacerbated
Exercise-induced respiratory
asthma disease

Childhood-onset
asthma

/ Nature Reviews | Disease Primers

47

Corticosteroids are ineffective doi.org/10.1038/nrdp.2015.25



Our Approach

s there a difference in the effect of air pollution exposure on Asthma Treatment Failure
by eosinophilic status?

E Compesitescore:
%PEEV,
Adolescents b Acthmes Control Days Two-week Averaged Air Pollution Exposure
& Adults
) Treatment Failure

Generalized Linear Mixed Models random intercept for each individual
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Questions

s there a difference in the effect of air pollution exposure on Asthma Treatment Failure
by eosinophilic status?

Treatment
Failure

Air
Pollution

—>

)

Asthma
Phenotype
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SIENA Ancillary Findings
Effect Modification by Phenotype

Treatment Failure

Frequency

0.002

0.001

150

_
o
o

[
o

Odds of Treatment Failure

Phenotype

Non-Eosinophilic

Eosinophilic

/
/

/

/

/
/
/
/
/
/
/

5 10 15 20

Mean PM 2.5ug (pg/m3)

P for interaction = 0.005

15 20

Mean PM 2.5ug (ug/m3)

0.0020

0.0015

0.0010

Treatment Failure

0.0005

0.0000

150

Frequency
=
o

(&)
o

Models

Odds of Treatment Failure

Phenotype

Non-Eosinophilic

Eosinophilic

o " w P for interaction = 0.36

Mean NO2 (ppb)

10 20 30
Mean NO2 (ppb)

Odds of Treatment Failure

4e-04
3e-04
Q
E
3
5 Phenotype
t
g Non-Eosinophilic
T 2e-04 = = = Eosinophilic
g
'—
1e-04
P for interaction = 0.99
10 20 30 40
Mean Ozone (ppm)
60
>
o
$ 40
>
[on
e
L
20

10 20 30 40

Mean Ozone (ppb)

adjusted for baseline provocative concentration of inhaled methacholine (PC20), Median fraction of
exhaled nitric oxide, eczema or atopic dermatitis, HPSA, MUA, % Below Poverty Line
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Effect Modification by Phenotype

SIENA Ancillary Findings

Treatment Failure

Frequency

0.002

0.001

150

100

(&)
o

o

Odds of Treatment Failure

Il Phenotype
Il Non-Eosinophilic
/ = = = Eosinophilic
/
/
/
/
/
/
7/
7
7’
PR
- -
— - - -
5 10 15 20

Mean PM 2.5ug (ug/m3) P for interaction = 0.005

alllllls.

5 10 15 20
Mean PM 2.5ug (ug/m3)

» Compared to eosinophilic asthma
participants, non-eos participants had:

Decrease in the odds of treatment

tailure as PM, 5 increased
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Research Question

What is the effect of exposure to air pollution on Treatment Failure as modified
by medication with ICS and LAMA compared to placebo?

—>

T

ICS, LAMA &
Placebo

Treatment Failure

Air Pollution
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SIENA Ancillary Findings
Effect Modification by Medication

Odds Treatment Failure

Frequency

PM 2.5 & and Odds of Treatment Failure Nitrogen Dioxide & Odds of Treatment Failure Ozone and Odds of Treatment Failure

0.003 0.003 0.003
g g
3 3

, ‘S 0.002 ‘S 0.002

0.002 Treatment L Treatment i Treatment

c c
Placebo g Placebo g Placebo
—— = LAMA ‘g M = ==  LAMA g —— = |LAMA

= ' =

0001 ————fF——————————qf-———f-———  TT7"" ICS 80001 4 s & 0001 -r——\-—-7---——--7--Lg__ 77 s
T “ T
(o] \ o

DN
\‘ ~
0.000 0.000 . -:-.: gl N P —— 0.000 == o eeem LSS n
° 0 0 & P for interaction = 0.01 ° 10 20 %0 fori ' 10 20 % 0
Mean PM 2.5ug (Mg/m3) ' Mean NO2 (ppb) P lorinteraction = 0.01 Mean Ozone (ppb) P for interaction <0.01

300 150 60
> >
2 2

200 g 100 @ 40
& =
2 2

100 - 50 L 20

0 0 0
5 10 15 20 25 10 20 30 40
Mean PM 2.5ug (ug/m3) Mean NO2 (ppb) Mean Ozone (ppb)
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Models adjusted for baseline provocative concentration of inhaled methacholine (PC20), Median fraction
of exhaled nitric oxide, eczema or atopic dermatitis, HPSA, MUA, % Below Poverty Line



Results: Effect Modification

by Medication

Odds Treatment Failure

Frequency

0.003

0.002

0.001

0.000

w
o
o

N
o
o

-
o
o

o

PM 2.5 & and Odds of Treatment Failure

Treatment

Placebo

LAMA

N
~~.\\
- -"-::--:?-F'I.'I'-I-I.--_-
5 10 15 20
P for interaction = 0.01
Mean PM 2.5ug (pg/m3)
5 10 15 20

Mean PM 2.5ug (pg/m3)

25

0.003

0.002

0.001

Odds Treatment Failure

0.000

Frequency

0

Nitrogen Dioxide & Odds of Treatment Failure

Treatment

Placebo

LAMA

0 10 20 30

Mean NO2 (ppb) P for interaction = 0.01

|

10 20 30
Mean NO2 (ppb)

= As PM,: and NO, increased:
= Treatment with ICS and
LAMA, (compared to
Placebo) resulted in a

decrease in the odds of

treatment failure
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Models adjusted for baseline provocative concentration of inhaled methacholine (PC20), Median fraction
of exhaled nitric oxide, eczema or atopic dermatitis, HPSA, MUA, % Below Poverty Line



Results: Effect Modification

by Medication

Ozone and Odds of Treatment Failure
0.003 i
I
!
|
I
o i
M . g 0.002 J
= As O;z increased: 2 ; Treatment
o i
. £ Placebo
» Treatment with LAMA, £ ' e
= I
" I == ICS
(compared to Placebo) g o ;
resulted in a
. . 0000 == mmm———— SRS LIS
increase in the odds of S
. Mean O (ppb) P for interaction <0.01
treatment failure s Trene e
60 __ ]
§40 _— [ ___
= —|_| -
10 20 30 40
Mean Ozone (ppb)
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Models adjusted for baseline provocative concentration of inhaled methacholine (PC20), Median fraction
of exhaled nitric oxide, eczema or atopic dermatitis, HPSA, MUA, % Below Poverty Line



SIENA Ancillary Findings
Takeaways

» Asthma phenotypes moditied the association between PM, ¢
and treatment failure.

- T]PI\/I2.5 Worse for people with eosinophilic asthma, compared
to non-eosinophilic

» Treatment signiticantly modified the association between PM, 5
NO, and Oz exposure and the odds of treatment failure
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Overall Findings

. Evidhelrace that underscores socio-environmental influence on treatment response
In children

* In adults, we show increased exposure to PM, 5 ditterentially impacts asthma
depending on eosinophilic status

» |dentity a gap in asthma treatment and management
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Limitations

» Post hoc analyses
= Participant retention

» Applicability of findings

Strengths

* Focus on vulnerable populations
» Data richness & integration

* Innovative approach
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Implications

» Comprehensive treatment plans
» Contribution to the tield of environmental health and clinical practice

» Concurrent public health and clinical practices
» Efficacy and eftectiveness gap
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Questions?



More

Questions?

Email Address

Website

Lizbeth.GomezeDrexel.edu

lizbethgomez.github.io
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