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Welcome
Bert Johansson, MD, PhD, FAAP

Executive Board Member 

National Hispanic Medical Association

Housekeeping 

◦ All participant microphones will be muted, but please feel free to use 

the raised hand feature to be unmuted to ask a question or type 

your question into the Q & A box for the panelists to address during 

our Q & A session at the end.

◦ The recording will be housed on NHMAmd.org and our YouTube 

channel. 

◦ The recording and slides will be sent out one week after the event.
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Agenda & Learning Objectives

Agenda

◦ Overview of Health Disparities of Severe Asthma among Hispanics –

Dr. Juan C. Celedon, MD, DrPH, ATSF

◦ Q & A from Audience

◦ Closing Remarks – Dr. Bert Johannson

Learning Objectives

◦ To educate health advocates about the health disparities that 

Hispanic face with Severe Asthma. 
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Asthma in Hispanic Adults    

Juan Carlos Celedón, M.D., Dr.P.H.

Niels K. Jerne Professor of Pediatrics and Medicine

Professor of Epidemiology and Human Genetics

University of Pittsburgh 

Division Chief, Pulmonary Medicine

UPMC Children’s Hospital of Pittsburgh

Past President, American Thoracic Society (2020-2021)

University of Pittsburgh                                                                                                  



Disclosure of Conflicts of Interest

• I received research materials (inhaled steroids) from Merck, in 

order to provide medications free of cost to participants in an 

NIH-funded study, unrelated to this presentation

• I do not intend to discuss unapproved/investigative use of 

commercial product(s)/device(s) in my presentation





Asthma

• Affects >300 million people worldwide, 

including ~19 million adults in the U.S.

• Costs : ~$81 billion per year in the 

U.S

• Airway Inflammation

• Airway Remodeling

• Airway Hyperreactivity

• Airflow Obstruction
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Forno E, Celedón JC. Am J Respir Crit Care Med 2012; 185:1033-5. 
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Subgroup Prevalence (95% CI)

Puerto Ricans 15.3% (13.2%–17.6%)

Cubans 8.6%  (7.1%–10.4%)

Dominicans 6.7% (5.3%–8.5%)

Mexicans 3.4% (2.7%–4.1%)

Adjusted* estimates of the prevalence of current 

physician-diagnosed asthma in U.S. Hispanics

*For age, sex, education, age at immigration, time in the U.S., smoking, BMI, and health 

insurance.  Barr RG et al. Am J Respir Crit Care 2016; 193(4):386-95.



Cardet JC et al. J Allergy Clin Immunol 2022 Jun 30 (Epub ahead of print)



The “Hispanic Paradox”

• Puerto Ricans have the highest prevalence, 

morbidity and mortality from asthma of all major 

ethnic groups in the United States

• Mexican Americans have the lowest burden of 

asthma of all ethnic groups in the United States

- Hunninghake G et al. Am J Respir Crit Care Med 2006; 173:143-163.

- Forno E, Celedón JC. Curr Opin Allergy Clin Immunol. 2009 ;9:154-160.

- Forno E, Celedón JC. Am J Respir Crit Care Med 2012; 185:1033-1035.

- Rosser F, Forno E, Celedón JC. Am J Respir Crit Care Med 2014; 189:1316-1327.

- Szentpetery S,…, Celedón JC. J Allergy Clin Immunol 2016;138:1556-1558. 





Obesity
Vitamin D Insufficiency 

Low Socioeconomic Status
Inadequate Health Insurance

Limited Health Literacy
Air Pollution

PUERTO RICANMEXICAN AMERICAN

↑ Native American 
Ancestry

↓ Tobacco exposure

↑ African Ancestry
↑ Stress 
↑ Prematurity
↑ Tobacco exposure
↓ Bronchodilator 

responsiveness

The “Hispanic Paradox” Spectrum

Rosser F, Forno E, Celedón JC. Am J Respir Crit Care Med 2014; 189:1316-1327.



Racial Ancestry 

1.



Figure 1



Beta coefficient (95% CI) , P value

Outcomes Adjusted*

Pre-BD FEV1 (ml) -105 (-159 to -51), <0.001

Pre-BD FVC (ml) -133 (-197 to -69, <0.001

Post-BD FEV1 (ml) -152 (-210 to -94), <0.001

Post-BD FVC (ml) -145 (-211 to -79), <0.001

African Ancestry and Lung Function                                               

in Puerto Rican youth with asthma (Combined Cohort) 

*For age, gender, income, ICS use, study site, height, height squared and body mass index. **Per 

each 20% increment in African ancestry.   Brehm J et al. J Allergy Clin Immunol 2014. 





Chen W, Brehm J et al. Chest 2014; 145(4):704-10.



Beta coefficient (95% CI) , P value

Outcomes Adjusted*

Pre-BD FEV1 (ml) 109 (33.6 to 184),   0.005

Pre-BD FVC (ml) 112 (22.2 to 202),    0.02

Pre-BD FEV1/FVC (%) 0.87 (-0.03 to 1.8),  0.06

Native American Ancestry, Lung Function and COPD                                            

in Costa Ricans (n=506)

*For age, gender, height, education, current smoking, pack-years of smoking and case-control 

status. **Per each 10% increment in Native American ancestry 



Ancestry Group

Mean 

ancestry 

cases

Mean 

ancestry 

controls

OR (95% 

CI)∗
P value

Native 

American

Meta-

analysis†
— —

0.72 (0.66-

0.78)

1.5 ×
10−15

African
Meta-

analysis‡
— —

1.40 (1.14-

1.72)
.001

European
Meta-

analysis∗∗
— —

1.13 (0.89-

1.45)

NS

Pino-Yanes M et al. J Allergy Clin Immunol 2015;135(1):228-35

Racial ancestry and asthma in Hispanics (GALA and CHS)



Racial Ancestry and the Hispanic Paradox

• Our findings (in PR children, CR adults, and NM 
adults), together with those in African American 
adults and Hispanics in GALA/CHS, strongly suggest 
that discrepancies in the burden of obstructive airway 
diseases (asthma and COPD) between Puerto Ricans 
and Mexican Americans are at least partly due to 
differences in underlying racial ancestry

• Ancestry is a marker of SDOH-related environmental 
and behavioral factors, in addition to genetic variation 



2. Genomics and epigenetics



A GWAS of Asthma in Puerto Ricans

Study
PR-GOAL

(n=948)

GALA I

(n=437)

GALA II

(n=1,786)

SOL

(n=1,866)

Age (years) 10 (2.7) 18 (9) 13 (3) 48 (14)

Gender 

(male)
495 (52%) 187 (43%) 907 (51%) 784 (42%)

Asthma 523 (55%) 251 (57%) 892 (50%) 478 (26%)

Study sites

Hartford 

(CT)/San Juan 

(PR)

Puerto Rico 

and New 

York

Four U.S.

cities and 

Puerto Rico

Four U.S. 

cities

Genotyping 

platform
Illumina 2.5 M

Affymetrix

6.0 Gene 

Chip

Axiom LATI 

Array 

(Affymetrix)

Illumina SOL 

custom array



A GWAS of Asthma in Puerto Ricans (n=5,054)



A GWAS of Asthma in Puerto Ricans

• Our findings in 5,054 Puerto Ricans participating in 
four studies (PR-GOAL, SOL, GALA I and II) 
confirm and emphasize the importance of the chr. 
17q21 locus as a susceptibility gene for asthma

• We also replicated prior findings for SNPs in IL1RL1
and TSLP, but not for IL33

• Next step is to conduct analyses of gene-by-
environment interactions on chromosome 17q21

Yan Q et al. Eur Respir J 2017; 49(5):1601505.



Journal of Allergy and Clinical Immunology 2017; 139, 1736-1751DOI: 

(10.1016/j.jaci.2017.04.005). 



Pandey G et al. Sci Rep 2018 Jun 11;8(1):8826.



DNA methylation
Methyl marks added to certain DNA 

bases repress gene transcription

Histone 

modifications
A combination of different 

molecules can attach to the ‘tails’ 

of proteins called histones. 

These alter the activity of the 

DNA wrapped around them 

MicroRNAs
Small non-coding RNAs that 

block translation of 

messenger RNAs into 

proteins

Epigenetic Marks





Forno E et al. Lancet Respiratory Medicine 2019 Apr; 7(4):336-346. 



Epigenome-wide association study of atopic asthma in Puerto Rican children (n=273)



Accuracy = 88% Accuracy = 82% Accuracy = 87%

Yang et al. PIAMA





3. Psychosocial stressors,

mental health, and asthma



• Puerto Ricans  have the highest prevalence, morbidity 

and mortality from asthma of all ethnic groups in the US

• Puerto Ricans are both exposed to high levels of  

violence and highly susceptible to stress
-Martinez-Taboas A et al. J Trauma Stress 2006; 19:439-48.

-Vermeiren R et al. Pediatrics 2003; 111:535-40. 

-Rosser F et al. Am J Respir Crit Care Med 2014; 189(11):1316-27.

• Stress and violence have been linked to asthma and 

asthma morbidity
– Rosenberg S, … Celedón JC. J Allergy Clin Immunol  2014;134:1009-15.

– Landeo-Gutierrez J, Celedón JC. Am J Respir Crit Care Med 2020; 201: 917-22.

Exposure to Violence, Stress and Asthma in   

Puerto Ricans



Figure 1. Exposure to violence, chronic stress, and asthma. Landeo-Gutierrez J, 

Forno E, Miller G, Celedón JC. Am J Respir Crit Care Med 2020; 201(8):917-922.

Copyright © 2020 by the American Thoracic



Violence-related distress and 

bronchodilator response
• Puerto Ricans have lower response to short-acting 

bronchodilators (BDR) than members of other ethnic groups

– This has been partly attributed to ethnic-specific variation in the 

frequency of SNPs in ADRB2

• Chronic stress (alone or accompanied by acute stress) has 

been associated with reduced expression of ADRB2 in 

leukocytes of subjects with asthma

– Miller GE, Chen E. Proc Natl Acad Sci U S A 2006;103:5496-5501.

• We hypothesized that violence-related distress and chronic 

stress causes reduced BDR in Puerto Ricans and others



Stress and bronchodilator 

response



ADCYAP1R1 and BDR
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Brehm J et al. Am J Respir Crit Care Med 2015; 192:47-56. 



ADCYAP1R1 and BDR

• Both stress and an ADCYAP1R1 SNP are associated with 

reduced BDR in children with or at risk for asthma 

– This SNP is also associated with reduced expression of ADRB2 in 

CD4+ T lymphocytes of subjects with asthma

• Our findings are consistent with a negative effect of SNP 

rs34548976 on BDR through neuro-hormonal mechanisms 

(e.g persistently high catecholamine levels) leading to down-

regulation of ADRB2 in highly stressed children

• Our results provide potential mechanisms for stress-induced 

morbidity in other cardiopulmonary diseases 

Brehm J et al. Am J Respir Crit Care Med 2015; 192(1):47-56. 



Landeo-Gutierrez J, Celedón JC. Annals Asthma Allergy Immunol 2020; 125 (4): 393-8. 





ETV, depression, and asthma in 

Puerto Rican adults

• In 3,049 Puerto Rican adults ages 18 to 64 years: 

who lived in Puerto Rico:

– Lifetime exposure to violence and suicidal ideations were 

significantly associated with increased odds of asthma,

even after accounting for obesity, smoking status, and 

other    

confounders  

- Similar results were found for ETV, suicidal ideations, and

asthma-COPD overlap, a more severe condition

Han Y et al. J Asthma 2019; 56: 663-661.



• Child maltreatment has been linked to major 

depressive disorder (MDD) and generalized anxiety 

disorder (GAD) among adults in PR and elsewhere

• MDD and GAD have been associated with asthma 

in adults in large prospective studies (e.g., CARDIA)

• We examined whether an association between child 

maltreatment and current asthma is mediated by 

MDD or GAD in a study of ~121,000 British adults 

40 years and older in the UK Biobank

Child Maltreatment + Asthma in Adults



Variable Odds Ratio, 95% confidence interval, P value

Any child maltreatment 1.22 (1.15 to 1.28), <0.01

# of child maltreatment 

types

None

One 

Two 

Three or more

1.0 (reference)

1.07 (1.01 to 1.15), <0.05

1.30 (1.19 to 1.43), <0.01

1.73 (1.56 to 1.92), <0.01

Child maltreatment and current asthma in the UK Biobank

Models adjusted for age, sex, race, educational attainment, income, body mass index, smoking

status, pack-years of smoking, and serum CRP level.



All models adjusted for age, sex, race, education, household income, body mass    

index, smoking status, pack-years of smoking, and serum CRP level



• Our findings suggest that major depressive 

disorder (MDD) and generalized anxiety disorder 

(GAD) mediate some of the estimated effects of 

child maltreatment on asthma in adults, 

independently of cigarette smoking

• Clinicians should be aware of concurrent MDD 

and GAD in adults with asthma, particularly in 

those who experienced child maltreatment
• Han YY et al. Eur Respir J 2022 Mar 17 [Epub ahead of print]. 

Child Maltreatment and Asthma in Adults



4. Diet



Han Y, et al. J Allergy Clin Immunol Pract. 2018 May-Jun;6(3):834-841.



Predictors
Current asthma 

(n=962)

Current asthma 

symptoms (n=2,085)

Odds Ratio (95% CI)

E-DII

Quartile 1 1.0 (ref.) 1.0 (ref.)

Quartile 2 1.08 (0.76, 1.52) 1.32 (1.03, 1.69)

Quartile 3 1.33 (0.97, 1.82) 1.37 (1.10, 1.71)

Quartile 4 1.35 (0.97, 1.90)* 1.42 (1.12, 1.81)*

Hispanic/Latino 

background

Cuban 1.0 (ref.) 1.0 (ref.)

Mexican 0.49 (0.28, 0.86) 0.74 (0.51, 1.08)

Puerto Rican 1.72 (1.01, 2.92) 1.02 (0.74, 1.43)

Others 0.61 (0.40, 0.92) 0.90 (0.68, 1.19)

AHEI-2010

Quartile 1 1.0 (ref.) 1.0 (ref.)

Quartile 2 1.11 (0.84, 1.48) 0.96 (0.75, 1.23)

Quartile 3 0.90 (0.64, 1.28) 0.85 (0.62, 1.16)

Quartile 4 0.94 (0.61, 1.43) 0.88 (0.63, 1.21)

Hispanic/Latino 

background

Cuban 1.0 (ref.) 1.0 (ref.)

Mexican 0.49 (0.27, 0.89) 0.76 (0.52, 1.11)

Puerto Rican 1.74 (1.02, 2.94) 1.02 (0.72, 1.42)

Others 0.61 (0.40, 0.92) 0.91 (0.68, 1.21)

Multivariable analysis of the E-DII or the AHEI-2010 and current 

asthma and current asthma symptoms among adults in 

HCHS/SOL

Han Y et al. Ann Am Thorac Soc. 2020 Mar;17(3):293-301.



Lung function measures E-DII AHEI-2010 

β (95% CI)

All Participants (n=11,817)

%predicted FEV1 -0.75 (-1.07, -0.42) 0.76 (0.31, 1.20)

%predicted FVC -0.58 (-0.87, -0.29) 0.55 (0.16, 0.94)

%predicted FEV1/FVC -0.18 (-0.42, 0.06) 0.23 (-0.05, 0.51)

Participants without asthma (n=10,948)

%predicted FEV1 -0.71 (-1.02, -0.41) 0.77 (0.40, 1.14)

%predicted FVC -0.58 (-0.88, -0.29) 0.55 (0.17, 0.92)

%predicted FEV1/FVC -0.11 (-0.30, 0.08) 0.21 (-0.01, 0.43)

Participants with asthma (n=869)

%predicted FEV1 -0.80 (-2.73, 1.14) -0.24 (-2.52, 2.05)

%predicted FVC -0.12 (-1.52, 1.29) -0.43 (-2.00, 1.15)

%predicted FEV1/FVC -1.05 (-2.53, 0.44) 0.56 (-1.26, 2.37)

Multivariable analysis of the E-DII or the AHEI-2010 scores and 

lung function measures among adult participants in HCHS/SOL

Han Y et al. Ann Am Thorac Soc. 2020 Mar;17(3):293-301.



Diet and asthma 

• Current evidence suggests that dietary patterns 

(i.e. a “Mediterranean diet”) are more important 

than individual nutrients or vitamins

– High consumption of fruits and vegetables 

– Low consumption of saturated and trans fats, coupled 

with consumption of unsaturated fats (e.g., olive oil)

• A healthy diet and exercise are needed to 

prevent and manage obesity, a major risk factor 

for asthma and worse asthma outcomes



Improving Asthma Care  

5.



Soto-Martinez M et al. J Allergy Clin Immunol Pract 2014; 2(1):85-90.





PCORI-PREPARE study

- PeRson EmPowered Asthma RElief
(PREPARE) 

- Randomized, open-label, pragmatic clinical trial 

- 1,201 Black and Latinx adults with moderate to 
severe persistent asthma. 

- Intervention: 

PARTICS (Patient-

Activated, Reliever-

Triggered Inhaled

CorticoSteroids)

1 puff QVAR: 1 puff

rescue inhaler

and 5 puffs QVAR:

1 rescue nebulization

University of Illinois Chicago, Chicago,  IL

University of South Florida, Tampa, FL



PARTICS trial results

• 1,201 adult participants (603 NH Black and 598 Hispanic)

• Instructions at baseline visit + 15 months of follow up

• The annualized rate of severe asthma exacerbations was 

0.69 (95% CI, 0.61 to 0.78) in the intervention group and 

0.82 (95% CI, 0.73 to 0.92) in the usual-care group 

(hazard ratio, 0.85; 95% CI, 0.72 to 0.99; P<0.05). ACT 

scores increased by 3.4 points (95% CI, 3.1-3.6) in the 

intervention group and by 2.5 points (95% CI, 2.3 to 2.8) 

in the usual-care group (difference, 0.9; 95% CI, 0.5 to 

1.2)

Israel E et al. N Eng J Med 2022; 386:1505-1518



Severe asthma

• Asthma requiring treatment with high dose ICS + a second controller 

and/or systemic corticosteroids to prevent it from becoming 

“uncontrolled” or that remains “uncontrolled” despite this therapy (3%-

10% of adults with asthma.

– Must be differentiated from difficult to treat asthma by excluding or treating:

• Alternative diagnoses (e.g., vocal cord dysfunction, upper airway obstruction, CHF, COPD)

• Poor adherence with treatment (very common)

• Co-morbidities (e.g., GERD, obesity) and triggers (allergens, smoking, and stressors)

• Severe asthma is a heterogenous syndrome comprising several 

phenotypes and endotypes (e.g., T2-high vs. T2-low asthma)

Israel E, Reddel HK. N Eng J Med 2017; 377(10):965-976.

•

•. 2017 Sep 7;377(10):965-976.



Bruselle G and Koppelman G. N Eng J Med 2022; 386:157-171



6. Root Causes of Disparities



Key Environmental Risk Factors for Health 

Disparities in Asthma in the U.S.

Tobacco smoke SHS in utero causes asthma in children. 

Smoking worsens asthma in all.

Air pollution Causes asthma in children and worsens 
asthma in children and adults

Occupational hazards Cause and worsen asthma in adults.

Infectious agents Viruses are the main cause of severe 

asthma exacerbations across lifespan.

Obesity May cause asthma and does worsen 
asthma in children and adults.

Risk Factor                                 Impact

Modified from Celedón JC et al. Annals Am Thorac Soc 2014; 11:473-479.



Figure 1. Conceptual framework for disease causation. Group differences at any stage in this pathway can result in respiratory health disparities. Adapted by permission 

from: Juan C. Celedón; Jesse Roman; Dean E. Schraufnagel; Alvin Thomas; Jonathan Samet; Annals ATS 11, 473-479.

DOI: 10.1513/AnnalsATS.201402-059PS

Copyright © 2014 by the American Thoracic Society



Adress the root causes



Dismantling Environmental + 

Occupational Injustice

Economic 
Inequality

Sources of 
exposure

Segregation

Redlining

Building 
Neighborhoods

Who Lives 
Where

Health 
Inequity

Environmental 
Inequity

Environmental 
Injustice

Structural 
Racism

Regulations and 

Laws

Societal Change

Improving the built 

environment

Societal Change



The Affordable Care Act 2010: 

towards universal health care through Medicaid 

Expansion

• Expansion of Medicaid for 
adults up to 138% of the FPL

• From 2010 to 2016 
• 20 million people gained 

health insurance via ACA

• Uninsured rate fell from 
~17.8%  to 10%



Figure 2. Overview of the approach of the ATS to help eliminate respiratory health 

disparities
Published in: Juan C. Celedón; Jesse Roman; Dean E. Schraufnagel; Alvin Thomas; Jonathan Samet; 

Annals ATS 11, 473-479. Copyright © 2014 by the American Thoracic Society



7. Summary



Conclusions

• Asthma is a major public health problem in Hispanic adults  

with marked variability in disease burden across Hispanic 

subgroups

• The “Hispanic paradox” is likely multifactorial and due to 

differences in ancestry-correlated environmental and 

behavioral factors, including tobacco use, diet, and 

psychosocial stress. 



Conclusions

• Asthma management includes addressing environmental 

triggers (e.g., tobacco use) and lifestyle (e.g., diet, 

exercise) and co-morbidities such as obesity 

• Barriers to care must be addressed when implementing 

current asthma guidelines in Hispanic populations

• Health disparities are best addressed using a multipronged 

approach involving all key stakeholder
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• Brown University (Providence, RI): Elizabeth McQuaid
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Collaborators





Audience Q & A



• COVID-19 Virtual Briefing Series Session 18: Long COVID and the Future of Vaccines 

• Wednesday, October 26th, 2022 – 7:00 – 8:15 PM ET 

• Register: https://bit.ly/NHMACOVIDBriefing 

• NHMA 26th Annual Conference: Chicago, IL – April 27 – April 30th, 2023: Hyatt Regency Chicago

• NHMA VaccinateForAll Campaign 

◦ New websites launched – HispanicHealth.info & Vaccinateforall.org

◦ Register for FREE to join over 200+ individuals and organizations the champions today!

NHMA Upcoming Events

If you have any questions about our programs or events, please email vgearity@nhmamd.org or 

jhernandez@nhmamd.org

hispanichealth.info
Vaccinateforall.org
mailto:vgearity@nhmamd.org
mailto:jhernandez@nhmamd.org


Thank You


