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Key Concepts in Asthma
Chronic inflammatory disorder of the
alrways

Disrupted immunity

Developmental disorder
— 30% diagnosed by age 3 yrs
— 80% diagnosed by age 5 yrs

Asthma disparities among U.S. children

— Low-income populations

— Minorities




Risk Factors

* Risk factors:
— Heredity, family history
— Low birth weight, prematurity

— Maternal smoking during pregnancy/ETS

— Ambient air pollution
Potential role of

— Indoor alle rgens social/psychological factors (e.g,

stress) in these communities?

Differential exposure to
— Low SES environmental factors - physical

. ial/psychological
— Race/ethnicity :;;z::‘aré:fyc plogica




Neuroendocrine - Immune Interactions
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These systems are regulated in the brain
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Yy Mark Knight, reprinted with permission of the Herald and Weekly Times, Melbourne, Australia.



Materno-fetal interaction in pregnancy

Mother

Ohter endogenous factors

M.aternal allergic phenotype E\'g‘lti':h H;E?Pa;fectt_ﬂlﬂukinﬂ milieu) Maternal environment
(direct non-genomic effects) Haes SCLIVAROR (exposures in pregnancy)

= Antibodies * Microbial burden
* Callular transfer \ ﬂ k/ « Smoking and other pollutants
« Cytokine mikieu » Madications

- Antacids,
-h - Paracetamol

- Antibiotics

In utero etfects ibioti
5 ' = Dietary factors

— "' - Folate
Fetus -LC-PUCA
e

« Predisposing polymorphisms
= Gender

Perinatal effects CJ

* Delivery method (caesaream)
= Parinatal antibictics
= Other perinatal events

Postnatal effects —

= Colonisation

+ Breastfeeding
= Infant digt {immunomodulatory nutrientsfallergens)
= Smoking and other pollutants

-

Disease predisposition

Prescott & Clifton, Cur Opin All Clin Immunol 2009; 9:417-26



How to measure stress in poverty?

SIMPLE SOLOTION>
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Tobacco
Smoke

NIEHS, NICHD, NHLBI, NIMH

Wright RJ, et al. Ciencia & Salude Coletiva 2008; 13:1729-42




Study Population

 ACCESS (Asthma Coalition on Community,

Environment, and Social Stress) Project

— Pregnant women receiving prenatal care at Boston area
 Brigham & Women’s Hospital
e Boston Medical Center
e 3 community health centers

— English- or Spanish- speaking

— 989 mother-child pairs

— 955 gave birth and continued follow-up

— Predominantly Hispanics (55%) and African Americans
(29%)




Stress Domains

Financial strain
Racism/discrimination
Interpersonal violence
Community violence

Other negative life events (housing, landlords,
fear of eviction, etc.)




Trauma — Candidate Stressor

Memory - Strong Emotions

Amygdala

Hippocampus

L new ourrow
got the news.

"
‘f’cr (“"Ndaa's '.r?
orite creek

; dev a
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hed

More facts of nature: All forest animals, to this very
day, remember exactly where they were and what
they were doing when they heard that
Bambi's mother had been shot.




Results — ETV and Repeated
Wheeze

e Model 1: gender, maternal education, race, season of birth, maternal atopy
e Model 2: Model 1 + BC level

e Model 3: Model 1 +BC level + other NLE

Univariate Model 1 Model 2 Model 3
OR 95%Cl OR 95%CI OR  95%CI OR 95%CI

Community Violence

Low Ref -- Ref Ref - Ref

Intermediate 144 0.79 2.62 1.32 070 247 1.33 070 21 1.25 0.66 2.37

High 208 125 3.46 203 1.18 3.48 1.94 113 334 1.66 094 295
BC Exposure

Low (<=median) Ref -- Ref - Ref - --

High (>median) 1.61 0.98 2.66 184 104 300 170 100 291
Individual-level NLEs

Summarized score (scaled 0-7) 1.28 1.13 1.45 123 106 142




Results Stratitied by BC Level

Recent ETV and Repeated Wheeze, stratified by BC level

p forinteraction = 0.94 1 p for interaction = 0.40
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Results Stratified by Other NLE

Recent ETV and Repeated Wheeze, stratified by other NLE level

p forinteract on =094 pforinteraction =049
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Cortisol in Health and Disease

Increased

Decreased




Prenatal Stress and Maternal
Diurnal Cortisol Rhythms
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—A— High (n= 28)
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Suglia SF et al., Psychol Trauma 2010; 12:326-34.



Maternal prenatal cortisol trajectory by child’s wheeze
status: Stratified by prenatal maternal obesity

Mon—obese mothers obese mothers

log(Cortisal) am.d
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Relationship of composite stress score and cytokine responses
(average log-transformed values): Adaptive Panel

Low - High Stress Low - High Stress Low - High Stress

Wright RJ et al., AJRCCM 2010; 182:25-33.




LifeShirt System:
Autonomic Reactivity




. Infant ANS Regulation

Maternal Lifetime
Trauma Exposure

High Exposure

—— Moderate Exposure
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Bosquet Enlow et al., Psychosom Med 2009; 71:607-14.




Prenatal traffic-related air pollution exposure predicts
reduced stress-related RSA in 6-month-olds

—— 25th Percentile of BG_GEST
= =  751th Percentile of BC_GEST




THE ROANOKE TIMES
Monday, September 20, 2004

STEPHANIE KLEIN-DAVIS | The Roanoke Times

5 Bullitt Avenue resident, worries about the

effect on i1d from the sound of jackhammers.

TRAFFIC: OfﬁCiEIl says
wait for end result



Social determinants/Maternal psychosocial stress
Trauma
Other life events
(acute and chronic stress)

Prenatal maternal influences

Maternal physiological functioning
Disrupted autonomic/HPA axes
Reactivity to stress

Maternal psychological functioning
Depression, anxiety, PTSD

Stress-induced infant/early childhood programming of
Physical toxicants/pollutants _ key physiological systems
Metals (lead, mercury) Disrupted autonomic/HPA axes, reactivity to stress,
Tobacco smoke immunomodulation
Outdoor air pollutants

Greater vulnerability to chronic disorders
Asthma/atopy/lung function
Neurodevelopment (cognitive/behavioral)

Wright RJ. Curr Opin Pediatrics 2010
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Q’b\ Social and Economic Policies

> Institutions

,@}Qo / Neighborhoods/Communities

e Living Conditions (housing, workplace,
socioeconomic status)

2 Other Social Relationships

Caregiver-child Relationships

Genetic/Epigenetic Factors o
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Prenatal

DRV AT Wright RJ Immunol & Allergy Clinics N Am 2011




URECA Study: Stress Domains

Factorl Factor2 Factor3

Difficult life
circumstances
Neighborhood problems

Violence

Rating of home

Rating of neighborhood
Housing problems
Hardship

25 8 46 *

32 20

14 25
26
13
46 *
48 *

Wright RJ et al., AJRCCM 2010; 182:25-33.
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