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OVERVIEW

 Asthma as a heterogeneous disease

 Review the connection between social and
environmental stressors and asthma

 Multilevel examination of discrimination
and asthma
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Living with asthma

Photo Credit: Sam Oh

https://lindseykonkel.fil
es.wordpress.com/20
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Why is asthma important?

e Asthma is the most common chronic
disease of childhood.
* Asthma consequences
* Asthma affects a person’s ability
to sleep and learn
e S56 billion in lost costs due to
asthma
* Unnecessary missed days of
school and work
* Unnecessary hospitalizations

Not all asthma is the same
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What is asthma?

- Tightening of Airways

- Airway Remodeling

- Thick Mucus Production

- Acute and Chronic Phases
- Wheezing
- Coughing
- Shortness of Breath

What causes asthma?
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Lotvall JACI 2011

The Asthma Syndrome

Symptoms of asthma, variable airflow obstruction

Asthma phenotype characteristics

Observable characteristic with no direct relationship to a disease
process. Includes physiology, triggers, inflammatory parameters

Asthma Endotypes

Distinct disease entities which may be present in clusters of
phenotypes, but each defined by a specific biological mechanism

Endotype 1 || Endotype 2 || Endotype 3 || Endotype 4 || Endotype 5
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Asthma Phenotypes

ALLERGIC
LE e, * More severe asthma
. * Airway and systemic eosinophilia
Ty2-high | | Responsiveness to glucocorticoids
asthma * Responsiveness to inhibitors of
type 2 inflammation
Ty2 cellcytokine IR - - - - - - - - -~ - - - S —
gene expression * Less severe asthma
in the airways * Absence of airway and systemic
Healthy g eosinophilia
reference Tthh low * Lack of responsiveness to
group SoLImg ——| glucocorticoids
* Lack of responsiveness to
inhibitors of type 2 inflammation
Non-
ALLERGIC Where does the

environment fit? | |Q
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Social and Economic
Factors

. 40%
Contributors to

Population Health

Health Behaviors
30%

Schroeder NEJM. 357:1221-8 .g
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Minorities are at increased RISK:

60
Black
- U.S. Poverty Rates by
5
Race/Ethnicity
2014
- Rates
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Asthma prevalence, by selected demographic characteristics:

United States, average annual 2008-2010
Total

Child
Adult

Male

Female

White
Black
American Indian/Alaska Native
Asian

Puerto Rican

Mexican

Less than 100% Poverty
100% to less than 200% Poverty

200% or more of Poverty

T T T T T T T T T 1 %
0 2 4 6 8 10 12 14 16 18
SOURCES: CDC/NCHS, Health Data Interactive and National Health Interview Survey.
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Socio-economic, Cultural, and Environmental
Conditions
Living and Working Conditions
Social and Community Networks

Individual Level Factors
--- Resilience Strategies ---

Socio-ecological Model of Health UGSk
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Health Model of Asthma
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1. Identify important
Risk Factors at all levels
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Thakur Race and Ethnicity in Respiratory Health Disparities (Ed. Celedon) 2016, Adapted from Halfon et al
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2. What pathways are impacted?

Life Course Health Development Model and from the biodevelopmental framework.

3. Impact of a
comprehensive
intervention
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GALA Il & SAGE Il STUDIES

Chicago Chicago
Rajesh Kumar Pedro Avila

> 6,500 Latino & African
American children & young
adults (8-21yrs)

J. Rodriguez-Santana
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Towards A Holistic Approach

Genomic
Clinical
Questionnaire
Socio-demographic

Environment
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Towards A Holistic Approach

1.0

-0.5

Disease
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Identify which R1SK
Factors matter.

Socio-economic, Cultural, and Environmental
Conditions
Living and Working Conditions
Social and Community Networks

Individual Level Factors
--- Resilience Strategies ---

Socio-ecological Model of Health U(‘SF
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Discrimination and Health

Black Women’s Health Study

>

Asthma

Coogan CHEST 2014 L@
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Self-Reports of Discrimination

Have you ever experienced discrimination, been
prevented from doing something, or been hassled or
made to feel inferior, in any of the following situations
because of your race or color?

At School
Getting medical care

Getting services in a store or restaurant

On the street or in a public setting

Kreiger Soc Sci Med 2005 ‘g
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Reports of Discrimination and having Asthma
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African American - | = 1.78 [1.33 - 2.39]
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|
|
|
|
|
Mexican American - . 1.11 [0.82 - 1.49]
|
|
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|
|
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Thakur and Barcelo CHEST 2017 *Adjusted for age, site, sex, African Ancestry, SES, secondhand tobacco, in utero tobacco, (%ﬁﬁ%ﬁ@ﬂa



Reports of Discrimination ‘Dose Response’

4 -
37 for trend = <0.001
p for trend =<0.00 261 More than
2 (1.56, 4.45) .
5 twice as
0
o °
g likely to get
827 h
: asthma
g 1.63
(1.20, 2.22)
in African Americans
v NEVER RARELY OFTEN
ol T T
e l P
b = 7 Nelver Ra:ely Oftlen l@
Thakur and Barcelo CHEST 2017 *Adjusted for age, site, sex, African Ancestry, SES, secondhand tobacco, in uterestebaceoronia
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Examining Risk
Factors across levels

Socio-economic, Cultural, and Environmental
(‘ Conditions )

L Living and Working Conditions )

Social and Community Networks

Individual Level Factors
--- Resilience Strategies ---

Socio-ecological Model of Health U(‘SF
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Poverty Matters

Emergency Dept Visits for Asthma
Children 5-17 Years, Alameda Cty

Persons Under 200% Federal Poverty Level

% Persons Under 200% FPL

oo
- GOLD - 699
Bl 0.0-500
P q00-400

L0« 399
2000 - 2909

10.00- 199

Above/Below County Rate

661.1 Visits per 100,000 Children
\‘ﬂ\ B zotwo30x 0.5t0 10X
B 15 t020x
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1.010 15X ] I 10C
L, 0 5 10 Miles
Source: CA OSPHD 2005-06 L 1 )
CA OSPHD 2005-2006




White 50%

Place

: raron ¥ Emergency Dept Visits for Asthma
8 e ion Children 5-17 Years, Alameda Cty
Matters

Hispanic 75%

{ -
Within
5 Miles of

Docks

http://itsacoop.blogspot.com/201
3/09/berkeleyoakland-port-and-
highway-air.html
https://dabrownstein.wordpress.co

. Above/Below County Rate
m/tag/san-francisco-bay-area/ 661.1 Visits per 100,000 Children

CA OSPHD 2005-2006

B zo0t030x 0.5t0 1.0

B 1510 2.0x <half

B 10t015x [ | <tocases

0 5 10 Miles
Source: CA OSPHD 2005-06 L . !




Air Pollution and Stress

Research

Synergistic Effects of Traffic-Related Air Pollution and Exposure to Violence
on Urban Asthma Etiology

Jane E. Clougherty,” Jonathan I. Levy,” Laura D. Kubzansky,? P. Barry Ryan,? Shakira Franco Suglia,’*

Marina Jacobson Canner,” and Rosalind J. Wright?®

'Department of Environmental Health, and 2Department of Society, Human Development, and Health, Harvard School of Public Health,
Boston, Massachusetts, USA; 2Department of Environmental Health, Rollins School of Public Health, Emory University, Atlanta, Georgia,

USA; 4Department of Epidemiology, Harvard School of Public Health, Boston, Massachusetts, USA; *Channing Laboratory, Department
of Medicine, Brigham and Women’s Hospital and Harvard Medical School, Boston, Massachusetts, USA

Parental stress increases the effect of traffic-related
air pollution on childhood asthma incidence

Ketan Shankardass?, Rob McConnell®', Michael Jerrett, Joel Milam®, Jean Richardson®, and Kiros Berhane®

2Centre for Research on Inner City Health, The Li Ka Shing Knowledge Institute of 5t. Michael's Hospital, 30 Bond Street, Toronto, ON, Canada M5B 1W8;
bDepartment of Preventive Medicine, Keck School of Medicine, University of Southern California, 1540 Alcazar Street, Suite 236, Los Angeles, CA
90089-9013; and “School of Public Health, Division of Environmental Health Science, University of California, Berkeley, 50 University Hall #7360, Berkeley, CA
94720-7360
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Research Question

Is the association we observed
with discrimination and asthma in
African American youth greater in
those with early life exposure to
air pollution?

Racial
Discrimination
(psychosocial
stress)

High
Pollution Exposure

More likely to have
Asthma?

UGSk

University of California
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Air Pollution Assessment

15t Year of Life Exposure to NO2
e Address Histories Obtained from Participants from birth

* Latitude and Longitude assigned using TomTom/Tele Atlas EZ-
Locate software

e Ambient Air Pollution Measurements obtained
from EPA Air Quality Systems

Nishimura AJRCCM 2013

University of California
San Francisco



What’s the role of air pollution?

NO?2 - marker of traffic related air pollution

(how close you are to major roadways)
17% increase in the odds of asthma for
each 5 ppb increase in NO2 exposure
- California Standards 20ppb
- WHO Standards 50 ppb

43% increase in the odds of asthma in
African American participants

First Year of Life QR [95% CI] cases/controls; weight

Houston = 0.88 [0.55-1.41] 97/ 62, 12
Puerto Rico - - 1.08 [0.83-141] 258/ 351; 19

Chicago = 0.94 [067-1.31] 174/ 183, &
New York - - 126 [098-162] 113/ 152; 25 §
SF(GALA) - ——— 120 [0.95- 1.61) 224/ 190; 17
SF(SAGE) - - 1.43 [1.08- 1.88] 437/ 350, 21
Combined - I =0, Proe =03 - 1.17 [1.04 - 1.31] 1303/ 1288, 100

Nishimura AJRCCM 2013



High
Pollution Exposure

Racial
Discrimination
(psychosocial
stress)

More likely to have
Asthma?
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Relationship between Discrimination and NO,

in African American Children
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Low NO, Exposure

High NO, Exposure

5.64 -

3.47 -

2.55 -

2.17 -

2.03 -

1.62 -

1.31 -

Adjusted Odds Ratio

1.04 -

0.85 -

1.62
(1.04,2.55)

® Reference

1.31
(0.85,2.03)

3.47
(2.17,5.64)

More than
three times

J An unpublished

NONE ANY

NONE

Experiences of Discrimination
*Adjusted for age, sex, SES, secondhand smoke exposure, family history of atopy

ANY

likely to get
asthma
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2. What pathways are impacted?

Thakur Race and Ethnicity in Respiratory Health Disparities (Ed. Celedon) 2016, Adapted from Halfon et al

Life Course Health Development Model and from the biodevelopmental framework.
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What asthma type?
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Lotvall JACI 2011

The Asthma Syndrome

Symptoms of asthma, variable airflow obstruction

Asthma phenotype characteristics

Observable characteristic with no direct relationship to a disease
process. Includes physiology, triggers, inflammatory parameters

Asthma Endotypes

Distinct disease entities which may be present in clusters of
phenotypes, but each defined by a specific biological mechanism

Endotype 1 || Endotype 2 || Endotype 3 || Endotype 4 || Endotype 5
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Asthma Phenotypes

(Non-
ALLERGIC)

Non-eosinophilic

Chﬂdhood

Eosinophilic

(ALLERGIC)

Adult
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Asthma Phenotypes

(Non-
ALLERGIC)

Non-eosinophilic
Infection-related

Occupational
Obesity ‘non-sensitized)
D /

Cigarette EIA

Air pollution

Exacerbation-

Childhood

- S R S ~  variant

HNpV

prone

Allergic Intrinsic

Occupational Coug
(sensitized)

Aspirin

Eosinophilic el A ”G.

(A I_ I_ E RG I C) University of California

San Francisco



TNF-alpha high asthma

Smooth muscle cells

O O I d er a ge Of ons et * Increased contractility

* Increased bronchial hyper-reactivity

oModerate — to — severe

: H . Airway remodeling
O ASSOC I ated Wlt h . . I'Droliferation and activation of ‘
. myofibroblasts and fibroblasts
* Lower lung function + Epithelial cel repair

= TNF -«

* Increased air trapping
* Thicker bronchial wall
* Neutrophilic asthma

oOQverlapping pathways? " Inflammatory cells

* Activation

* Increased adherence to
vascular endothelium

* Increased leukocyte migration

UGSk
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Expert Rev Resp Med, 2008, Expert Revoews Ltd



Outcome: Bronchodilator Response

* Bronchodilator (BDR) response is used to: Exhalation
* Diagnose asthma Bronchodilator

* Predict future lung function Response
* Determine medication response A FEV,

* BDR is susceptible to psychosocial stress:

* ABDR 2> 10% is associated with poor asthma
control

* Psychosocial stress tends to worsen asthma
control

* High levels of household stress are associated
with lower BDR

Flow (L/s)

Is racial discrimination associated with
bronchodilator response among African
American youth and does this association
vary with tumor necrosis factor alpha level? Inspiration




Selected Characteristics of Participants with Asthma in SAGE I

NO ANY
Characteristic Discrimination Discrimination
No. (%) No. (%) p -value
295 (51.2) m
Age, median (IQR) 12.1 (4.8) A5 < 0.001
Sex, male 160 (54.2) 151 (53.7) 0.904

Tobacco Exposure

Current 82 (28.4) . 0.410

In-Utero 45 (15.3) m 0.036
Asthma Control

Controlled 110 (37.3) 59 (21.0) <0.001

Not well Controlled 85 (28.8) m
Very Poorly Controlled 100 (33.9) JCp

S Carlson PLOS One 2017

University of California
San Francisco



Mean Difference in Bronchodilator Response” and 95% Cl for Reports of Racial
Discrimination and according to TNF-o status

Adjusted?
Racial Discrimination
Never Reference
Any 1.70 (0.36, 3.03)

" Bronchodilator response: mean percentage change in measured FEV, before and after albuterol administration, using the
post-albuterol spirometry with the maximal change.

ladjusted for sex, age, maternal education, recruitment center, in utero smoke exposure, daycare attendance, baseline lung
function, controller medication use, African ancestry, TNF-o. mean, and biomarker storage time.

2p-interaction = 0.04 ur\

“SF

University of California
San Francisco

S Carlson PLOS One 2017



BDR by level of discrimination (None/Any) stratified by TNF-c. status

0.007
20 -
0.41
>1_ — ——
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£ 15-
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Doyourespondto 9 . | & 10s(004212)
32
Albuterol? Y/N ‘;5 l 6608, 17.8)
cé) 7.7 (-1.0,16.5) © 7.8 (-2.6,18.2) ©
o
Q
3 5
o
S
©
3 0- -
_C -
o
c
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m
1 1
Low High
S Carlson Plos One 2017 TNF AIpha Status

Experiences of
Discrimination

-0- Never
A~ Any
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The ‘so what’?

* Suggest that there are different pathways to ‘defined’
asthma molecular phenotype

* Builds evidence that certain types of asthma are more
susceptible to environmental and social triggers

Follow up question?

* Would screening for racial discrimination (or other
psychosocial stressors) be helpful in those with moderate-
severe asthma?

Maybe

UGSk
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“People live their lives in a holistic
manner. Issues such as health care,
education and economic empowerment
cannot be addressed in a vacuum.”

Helene D. Gayle
CEO McKinsey Social Initiative

UCsr
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Questions?



