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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.

v NHMA

National Hispanic Medical Ass



Agenda & Learning Objectives

Agenda

> Overview of Health Disparities of Severe Asthma among Hispanics —
Dr. Juan C. Celedon, MD, DrPH, ATSF

o 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.

NHMA

AMN National Hispanic Medical Association




Asthma in Hispanic Adults

Juan Carlos Celeddn, 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
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12.5% total US population

US Census 2000

16.3% total US population

US Census 2010

m Other Hispanic
® Cuban

M South America
m Central America
M Puerto Rican

M| Mexican




+ Affects >300 million people worldwide,
including ~19 million adults in the U.S.

» Costs : ~$81 billion per year in the
U.S

Asthma

nonasthmatic

\Volume (L)

* Airway Inflammation 1 . 2 3
« Airway Remodeling Time (sec)

» Airway Hyperreactivity FEV. = Forced Expiratory

» Airflow Obstruction 1™ Volume at 1 Second



National Surveillance of
Asthma: United States,
2001-2010

Children
Adults

Male
Female

White
Black
American Indian/Alaska Native
Asian

Multiple race

Total Hispanic
Puerto Rican

Mexican

Below 100% of poverty level

100% to less than 250% of poverty level
250% to less than 450% of poverty level
450% of poverty level or higher

Northeast
Midwest
South
West

Metropolitan
Nonmetropolitan

10
Percent

I nfidence interval. Monltoring the
NOTES: Crude (unadjusted) percentages are presented. See Table 2 for underying data. The categories “Puerto Rican” and “Mexican” are subcategories of “Hispanic.” NoRoe S Haah
SOURCES: CDC/NCHS. National Health Interview Survey anc Ith Data Interactive (13).
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National Surveillance of
Asthma: United States,
2001-2010

Children
Adults

Male
Female

White
Black
American Indian/Alaska Native
Asian

Multiple race

Total Hispanic
Puerto Rican

Mexican

Below 100% of poverty level

100% to less than 250% of poverty level
250% to less than 450% of poverty level
450% of poverty level or higher

Northeast
Midwest
South
West

Metropolitan
Nonmetropolitan

10
Percent

I nfidence interval. Monltoring the
NOTES: Crude (unadjusted) percentages are presented. See Table 2 for underying data. The categories “Puerto Rican” and “Mexican” are subcategories of “Hispanic.” NoRoe S Haah
SOURCES: CDC/NCHS. National Health Interview Survey anc Ith Data Interactive (13).




Adjusted™* estimates of the prevalence of current
physician-diagnosed asthma in U.S. Hispanics

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%)

*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.



Forest Plot: Puerto Rican (n=401) versus Other H/L (n=141)
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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, Celedon JC. Curr Opin Allergy Clin Immunol. 2009 ;9:154-160.

- Forno E, Celed6n JC. Am J Respir Crit Care Med 2012; 185:1033-1035.

- Rosser F, Forno E, Celedon JC. Am J Respir Crit Care Med 2014; 189:1316-1327.
- Szentpetery S,..., Celedon JC. J Allergy Clin Immunol 2016;138:1556-1558.






The “Hispanic Paradox” Spectrum

Obesity
Vitamin D Insufficiency
Low Socioeconomic Status
Inadequate Health Insurance
Limited Health Literacy
Air Pollution

P African Ancestry
N Stress

N Prematurity

M Tobacco exposure
J, Bronchodilator
responsiveness

M Native American

Ancestry
J Tobacco exposure

MEXICAN AMERICAN PUERTO RICAN

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



Racial Ancestry
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African Ancestry and Lung Function
In Puerto Rican youth with asthma (Combined Cohort)

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

*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.
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African

Native American
Costa Rican
European
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Chen W, Brehm J et al. Chest 2014; 145(4):704-10.




Native American Ancestry, Lung Function and COPD
In Costa Ricans (n=506)

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

*For age, gender, height, education, current smoking, pack-years of smoking and case-control
status. **Per each 10% increment in Native American ancestry



Racial ancestry and asthma in Hispanics (GALA and CHS)

Mean Mean

0
Ancestry Group ancestry ancestry 8:;}95@ P value
cases controls -
Native Meta- . . 0.72 (0.66- 1.5 X
American analysist 0.78) 1015
: Meta- 1.40 (1.14-

AL analysist R 1.72) 001
Euronean et B B 1.13 (0.89- NS

P analysisx* 1.45)

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



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

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

Gender

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

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

Hartford Puerto Rico Four U.S.
Study sites (CT)/San Juan and New cities and
(PR) York Puerto Rico
Affymetrix Axiom LATI
lllumina2.5M 6.0 Gene Array
Chip (Affymetrix)

Four U.S.
cities

[llumina SOL
custom array

Genotyping
platform




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

Hartford-PR, GALA I, GALA Il and HCHS/SOL
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A GWAS of Asthma In Puerto Ricans

 Our findings in 5,054 Puerto Ricans participating in
four studies (PR-GOAL, SOL, GALA | and 1)
confirm and emphasize the importance of the chr.
17921 locus as a susceptibility gene for asthma

« We also replicated prior findings for SNPs in ILIRL1
and TSLP, but not for IL33

» Next step Is to conduct analyses of gene-by-
environment interactions on chromosome 17921

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

Mild-moderate
asthma

Healthy
control

Machine
learning
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Statistical Analysis
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Epigenetic Marks

The two main components

of the epigenetic code

DNA methylation

Methyl marks added to certain DNA
bases repress gene transcription
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THE LANCET
Respiratory Medicine

DNA methylation in nasal epithelium, atopy, and atopic
asthma in children: a genome-wide study

Erick Forno,MD "« TingWang, PhD " « Cancan Qi,MsC "~ « Qi Yan, PhD « Cheng-Jian Xu, PhD « Nadia Boutaoui, PhD «
Yueh-Ying Han, PhD « Prof Daniel E Weeks, PhD « Yale Jiang « Franziska Rosser, MD « Judith M Vonk, PhD «

Sharon Brouwer, BSc « Edna Acosta-Perez, PhD « Angel Colon-Semidey, MD « Maria Alvarez, MD «

Prof Glorisa Canino, PhD « Prof Gerard H Koppelman, MD T « Wei Chen, PhD  + Prof Juan C Celedén,MD 2 T =+



Table 1 -Characteristics of study participants in the discovery and replication cohorts

Puerto Rico (discovery cohort) Yang et al. m

Atopic Non-atopic ¢ Non-atopic
asthma controls controls

N (%) 312 (64:6%) 171 (35-4%)§ 169(61:9%)  104(38:1%) | 36(50%) : 36(50%) [ 207 \*/9%) | 2002
Age (years) 15 (3) 15Q) | 15(3) 16 (3) 11(08) | 109(09) A2 1es
Female sex, n (%) 140 (44-9%) 93 (544%) = 66(391%)  61(587%) | 17(472%) | 19(52:8%) | 92(444%) 127 (56-4%)
Race/ethnicity

+ Hispanic/Latino 100% 13-9%?

s African American 91

+ Non-Hispanic White

o Other/missing : :

Asthma, n (%) 169 (54-2%)" 67 (39:2%) 169 (100%)" 0(0%) . 6(27%)

Total IgE (IU/mL) 409 [207-816]"  43[22-93] | 386(214-806]"  42[21-78] | 366[185-785] | 29[16:5-49:5] | 140[55-140] : 20[10-5]
Number of

positive allergen-specific 2 [1-3]* 0 E2[1-3F 0 nla 0 2[1-3]

IgEs+ ‘

Atopy No atopy

The Puerto Rico cohort (EVA-PR) is a case-control study of asthma. Yang et al. is a case-control study of atopic asthma. PIAMA is a birth cohort, unselected for
either atopy or asthma. Numbers represent number of participants (%) for categorical variables and mean (SD) or median [interquartile range] for continuous

variables. *P<0-05 for atopy vs. no atopy, or asthma vs. no asthma within each cohort. n/a: not available in public dataset. *Does not add up to 100% because
participants could report more than one race/ethnicity.

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



EWAS of atopic asthma in nasal epithelium

Chromosome




ROC Curve and AUC for atopic asthma

GBM_30CpGs, 0.998
—— GLMNET_30CpGs, 0.951
—— RF_30CpGs, 1

Accuracy = 88%

Yang et al.

ROC Curve and AUC for Independent Data

—— GLMNET_30CpGs
—— RF_30CpGs, 0.909

Accuracy = 82%
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ROC Curve and AUC for Independent Data

Accuracy = 87%






3. Psychosocial stressors,
mental health, and asthma



Exposure to Violence, Stress and Asthma in
Puerto Ricans

* 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, ... Celedon JC. J Allergy Clin Immunol 2014;134:1009-15.
— Landeo-Gutierrez J, Celeddén JC. Am J Respir Crit Care Med 2020; 201: 917-22.



- Intimate partner
relationship

Prenatal - Poverty - Discrimination
Childhood
Adulthood

- Crime

Family Community

Individual War/Natural Disasters

Stress +/- Violence

T Exacerbations
T Hospitalizations
Healthy 4 Symptom Control

4 Lung Function
J BDR

Figure 1. Exposure to violence, chronic stress, and asthma. Landeo-Gutierrez J,
Forno E, Miller G, Celedén JC. Am J Resplr Crit Care Med 2020; 201(8):917-922.




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




Puerto Rico N=234

RIPRAC N=471
Anxiety

Panic

Anxiety and panic

NHANES N=87

| i
-8.00 -4.00 0.00

Bronchodilator response(%)
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—2.20 [ -4.30

-3.40 [ -6.69
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Puerto Rico N=236
CAMP N=534
GACRS N=556
CARE N=215
CHOP N=231
SAGE N=718
GALA N=253

Joint analysis N=2,743

ADCYAP1R1 and BDR

—_—

I
-6.00 -2.00 2.00 6.00

Bronchodilator response(%)

-3.17[-5.28 , —1.06 ]**

~1.28[-2.57, 0.01]

-1.58[-3.00, -0.16 ]*
0.64[-1.08, 2.36]

1.23[-2.40, 4.86]

_0.96[-1.72,-0.20]"

—2.01[-4.75, 0.73]

-1.08[-1.61, -0.55]
P=6.8x10
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Brehm J et al. Am J Respir Crit Care Med 2015; 192:47-56.
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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

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



Direct Indirect
Effects Effects

|
Chronic HPA* 4Inflammatory

4+ Overweight/
Obesity

4Catecholamines 4 Cortisol

; ' vAdherence
Receptors Receptors to Treatments

+ASTHMA SYMPTOMS

Landeo-Gutierrez J, Celedon 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 + Asthma Iin Adultsn @
« 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 and current asthma in the UK Biobank

Variable

Odds Ratio, 95% confidence interval, P value

Any child maltreatment

1.22 (1.15t0 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 to0 1.43), <0.01
1.73 (1.56 t0 1.92), <0.01

Models adjusted for age, sex, race, educational attainment, income, body mass index, smoking
status. pack-vears of smokina. and serum CRP level.




Major depressive disorder and/or
Generalized anxiety disorder

Percent mediated = 38.2%?

Natural Direct Effect
OR=1.13 (1.07% 1.20), P<0.01

Any child
maltreatment

Current asthma

All models adjusted for age, sex, race, education, household income, body mass
index, smoking status, pack-years of smoking, and serum CRP level



Child Maltreatment and Asthma in Adults

« 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].



4. Diet




Children: FelNNO = 20 ppb Children: FelNNO = 20 ppb

06

()dds Ratio (95% CI)

|

Q2 Q3 @ 2 Q2 Q3

OQuartiles (Q) of the DIl Quartiles (Q) of the DII

Adults: FeNNO = 25 ppb Adults: FeNO = 25 ppb

()dds Ratio (95% CI)

Quartiles (Q) of the DII Quartiles (Q) of the DI

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




Multivariable analysis of the E-DII or the AHEI-2010 and current
asthma and current asthma symptoms among adults in

Current asthma Current asthma
(n=962) symptoms (n=2,085)

PhiblsrsSOL

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
Quiartile 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

1.02 (0.72, 1.42)

1.74 (1.02, 2.94)
Han duetsal. Ann Am Thorac S@@lé@ﬂﬂd\dar 17(3):2931308s, 1.21)




Multivariable analysis of the E-DII or the AHEI-2010 scores and
lung function measures among adult participants in HCHS/SOL

Lung function measures E-DII AHEI-2010
B (95% CI)
All Participants (n=11,817)
%predicted FEV, -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 FEV,/FVC -0.18 (-0.42, 0.06) 0.23 (-0.05, 0.51)

Participants without asthma (n=10,948)

%predicted FEV, -0.71 (-1.02, -0.41)
%predicted FVC -0.58 (-0.88, -0.29)
%predicted FEV,/FVC -0.11 (-0.30, 0.08)

Participants with asthma (n=869)

%predicted FEV, -0.80 (-2.73, 1.14)
%predicted FVC -0.12 (-1.52, 1.29)
%predicted FEV,/FVC -1.05 (-2.53, 0.44)

0.77 (0.40, 1.14)
0.55 (0.17, 0.92)
0.21 (-0.01, 0.43)

-0.24 (-2.52, 2.05)
-0.43 (-2.00, 1.15)
0.56 (-1.26, 2.37)

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
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AGES 12+ YEARS: STEPWISE APPROACH FOR MANAGEMENT OF ASTHMA

nt:;m.:::nt Management o ersistent Asthma in Individuals Ages 12+ Years

Treatment

PRN SABA Daily low-dose 1 Daily and PRMN Daily and PRN Daily medium-high ilv high-dos
and PRN SABA combination combination dose ICS-LABA + CsS-LABA +
low-dose I1C medium-dose LAMA and oral systenr
Preferroc QW formoterol o ICS-formoterol o PRN SABA 4 corticosteroids +
PRN concomitant PRN SABA
1C \.Ilﬁ(i /\l!/\A

Daily LTRA" and Daily medium- Daily mediury Daily medium-hiah

PRN SABA dose 1ICS and PRN dose ICS-LABA or dose ICS-LABA

— SABA daily medium-dose : or daily high-dose
= or 1ICS + LAMA, and 1ICS + LTRA.* and

Cromolyn,* PRN SABA 4 PRN SABA

Nedocromil Daily low-dose

Zileuton,* ICS-LABA, or c]nlly

Theophy! low-dose IC Daily medium-

PRN SABA LAMA, A or rlnvly dose 1ICS + LTRA

ES LE SRk EXEERN - |r,w dose 1ICS + medium-

ALY and [S

PI—\’N sSABA Theophylline,* or

daily medium-dose
- suton,”

Daily low-dose 1ICS and PRN SABA

+ Theophylline* or

Zileuton.* and

PRN SABA

or

or

Conditionally recommend the use of subcutaneot Gonsider adding Asthima Siolcglcs
immunothorapy_as an adjunct troatmeont to s andard psmun.uo:nn..\py g.. anti-lg ti S, anti-lLe
in individuals = 5 ye ge whose asthma is controlled at the L A
e BUlS LS ane Taalatens o Phases of ImMmunothorapy &

Assess Control

‘> First check adherence, inhaler technique, environmental factors, 4 and comorbid conditions.
- Step up if needed; reassess in 2-6 weeks
= Step down if possible (if asthma is well controlled for at least 2 consecutive months)

Consult with asthma specialist if Step 4 or higher is required. Consider consultation at Step 3.
Control assessment is a key element of asthma care. This involves both impairment and risk. Use of objective

measures, self-reported control, and health care u ization are complementary and should be employved on an
ongoing basis, depending on the individual’s clinical situation.

Abbreviations: ICs, inhaled corticosteroid; LABA, long-acting beta_-agonist; LAMA, long-acting muscarinic antagoni LTRA, leukotriene
receptor antagonist; SABA, inhaled short-acting beta_-agonist
A Updated based on the 2020 guideline
Cromolyn, Nedocromil, LTRAS including Zileuton and montelukast, and Theophylline were not considered for this update, and/or have limited
availability for use in the United States, and/or have an increased risk of adverse consequences and need for monitoring that make their use
less desirable. The FDA issued a Boxed Warning for montelukast in March 2020.
The AHRQ systematic review that informed thi report did not include studies that examined the role of asthma biologic
Ce.g. anti-IgE, anti-ILS, anti-IL5R, anti-IL4A/IL13). Thus, this report does not contain specific recommendations for the use of biologics in asthma
iNn Steps S5 and 6
Data on the use of LAMA therapy in individuals with severe persistent asthma (Step 6) were not included in the AHRQ systematic review and
thus Nno recommendatior made.

December 2020




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— University of lllinois Chicago, Chicago, IL
Activated. Reliever- University of South Florida, Tampa, FL
Trlggered I nhaled PARTICS + Usual Care (n=600; 300 AA/B, 300 H/L)
CorticoSteroids)

1 puff QVAR: 1 puff
rescue inhaler

and 5 puffs QVAR:

1 rescue nebulization

Months




PARTICS trial results

e 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% ClI, 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



». 2017 Sep 7;377(10):965-976.

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.



Table 1. Biologic Agents Approved by the Food and Drug Administration for the Treatment of Severe Asthma.®

Biologic Agent (Therapeutic
Target and Mechanism of
Action)

Benralizumab (interleukin-5Ra;
antibedy binds to interleukin-
SR« on eosinophils and
basophils, depleting them
through antibody-dependent,
cell-mediated cytotoxicity)

Dupilumab (interleukin-4Ra;
antibedy binds to interleukin
4R, inhibiting interleukin-4
and interleukin-13 signaling
in hematopoictic
B cells, CD4+ help

muscle cel

Mepolizumab (interleukin-5;

antibody binds to circulatin
interleukin-5)

Omalizumab (IgE; antibody
binds to Fc part of free IgE,

inhibiting binding of IgE

to FceRl on mast cells and
basophils and FcaRIl on den
dritic cells and eosinophils)

Reslizumab (interleukin-5;
antibody binds to circulating
interleukin-5)

Tezepelumab (TSLP)

Route of Administration and

Dosey Forms

SC; 30 mg every 4 wk (first 3

doses), followed by 30 mg
every 8 wk

autoinjector pen

Adults and adolescents: SC;
al dose of 400 mg autoinjector pen
orticoid-
tients or
comitant
crate-to-severe atopic
atitis, I dose
of 600 mg, followed by
300 mg every 2
dren, ages 6
dose depends

Prefilled syringe,
autoinjector g

: 75 10 375 mg every 2 to Prefilled syrir
ng to body
ht and pretreatment
level of serum total IgE

: 3 mg/kg every 4 wk V infusion

; 210 mg every 4

Prefilled syringe, Sev

Prefilled syringe,  Se

Patient Yr
of Age7

Indication

rere eosinophilic =12

asthma

rere eosinophilic

asthma (FDA), se
vere type 2 asthma
(EMA). OG
dependent asthma;
other ind
CRS with
moderate
¢ atopic
dermatitis

ations:

sal pol

ere eosinophilic
asthma; other
indications: EGPA,
hypereosinophilic
syndrome

Severe allergic asthma;

other indication:
chronic idiopathic

urt na

Severe eosinophilic

asthma

rere asthma

Efficacy

Reduced exacerbations, re-
duced symptoms, small
or moderate effect on
FEV,; decrease or with-
drawal of OGs if blood
ecosinophils >150/ul;
improved quality of life

Reduced exacerbations,
reduced symptoms,
improved lung funct
decrease or withdrav
of OGs, irrespective

blocd ecsinophil count at
re; improved quality

Reduced exacerbatior
duced
or moderate effect on
FEV, ; reduction or with
drawal of OGs if blood
eosinophils >150/ul;
improved quality of life

mptoms

Reduced exacerbations, re
duced symptoms, small
effect on FEV
quality of life

Reduced exacerbations, r
duced symptoms,
or moderate effect on
FEV, ; improved quality
of life

srmall

Reduced exacerbations, re-
duced symptoms,

improved lung function;

improved quality of life

improved

Safety Concerns

Helminthic infections,
hypersensitivity reactions,
abrupt discontinuation
of OGs

Helminthic infections,
hypersensitivity reactions,
abrupt discontinuation of
OGs, hypereosinophilic
conditions (c.g.. EGPA),

conjunctivitis

Helminthic infections,
hypersensitivity reactions,
abrupt discontinuation of
OGs, herpes zoster infec
tions (rare)

Serum si
sinophilic conditions (e.
EGPA), abrupt d
ation of OGs; black

for anaphylaxis

hypereo

arnin
{occurring in +0.226 of
patients)

Helminthic infections, abrupt
discontinuation of OGs;
black-box warning for
anaphylaxis (occurring in
+0.3% of patients)

gitis, arthralgia, back

enotes chronic rhinosinusitis, EGPA eosinophilic gran is,

EMA European Medicines Agency. FceRI high-affinity receptor for the Fc region of IgE, FcaRI1

inistration, FEV, forced expiratory volume in 1 second, interleuki
interleukin-5 receptor a, IV intravenous, OGs oral glucocorticoids, SC subcutaneous, and TSLP thymic stromal lymphopoietin

i Information on dose and age is for patients with severe asthma as the main indication.

i For pediatric patients, ages 6 to 11 yr, with a boedy weight of 15 kg to less than 30 kg, the recommended dose of dupilumab is 100 mg every 2 wk or 300 mg
a body weight of 30 kg or mo the dose is 200 mg every 2 wk

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

inity receptor for the Fc region of IgE, FDA Fc 4R« interleukin-4 receptor a, interleukin-SRa

2ry 4 wk; for children with




6. Root Causes of Disparities



Key Environmental Risk Factors for Health
Disparities in Asthma in the U.S.

Risk Factor Impact
Tobacco smoke SHS in utero causes asthma in children.
Smoking worsens asthmain 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.

Modified from Celeddn JC et al. Annals Am Thorac Soc 2014; 11:473-479.
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Screening Health Care Quality

Education Training

Guidelines

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. Celedon; 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

Symptom of the problem.
“The Weed"”

Above the surface
(obvious)

The Underlying Causes
“The Root™
Below the surface
(not obvious)

NOrd root. Im ool CAUSE ANANYSIS I'e

to the underying causes. Not the one cause



Dismantling Environmental +

I Occupational Injustice

Regulations and

Improving the built
SRS environment
exposure -—
Building Envllr?nr;lental
Neighborhoods njustice
Who Lives

Where 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
e 20 million people gained
health insurance via ACA

 Uninsured rate fell from
~17.8% to 10%




Advocacy at the
local, state and

national levels
“Lung Corps”

Implement
Pursue Promote a
“environmental healthy excellent
2 St = = healthcare
justice lifestyle for ail

Research

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

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

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




/. 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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Audience Q & A

A E N National Hispanic Medical Association



NHMA Upcoming Events

COVID-19 Virtual Briefing Series Session 18: Long COVID and the Future of Vaccines
Wednesday, October 26,2022 — 7:00 — 8:15 PM ET
Register: https://bit.ly/NHMACOVIDBriefing
NHMA 26t Annual Conference: Chicago, IL — April 27 — April 30%, 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!
o
|p 0]
- i F‘
I..

i
If you have any questions about our programs or events, please email vgearity(@nhmamd.org or N I_hf M A
AmEN jhernandez@nhmamd.org

National Hispanic Medical Association


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

AMGEN

Thank You




