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Capsule Summary

This study describes the prevalence of atopy arhatigo children with asthma recruited from five Ufban
centers and finds an association between ozonesasgduring the first year of life and asthma withallergic
sensitization.
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SES: socioeconomic status

SO,: sulfur dioxide

pg/nt: microgram per cubic meter
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Tothe Editor:

The prevalence and risk factors of atopy variessactatino subgroupsHowever, few studies have
been conducted on an entirely Latino populatiocaiwoborate these trends and identify reasonsdtampial
differences. The hypothesis that traffic-relatadoailution exposures increase the risk for atopy bheen
previously examined, with some studies suppoftamgl others refutifighe association. Given the mixed
findings, it may be beneficial to assess this tapiminorities, as they often live in or near urlzagas where
pollution exposures are highttWe sought to test the hypothesis that early-lif@allution exposures were
associated with atopic status among children wsthraa by performing a secondary analyses on ddectam
from Gene-environments in Latino Americans (GALA the largest domestic gene-environment case-aontr
study of asthma in minority children.

Briefly, individuals 8-21 years old who self-iddigd as Latino and had four Latino grandparentswer
recruited from five urban regions (Chicago, IL; BkoNY; Houston, TX; San Francisco Bay Area, CAeRa
Rico). Participants were classified into one o&tht.atino subgroups: Mexican American, Puerto Rica®ther
(South American, Central American, non-Puerto RiCanbbean, or mixed ancestry). Asthma cases nistay
of physician-diagnosed asthma but no reported tyistbother lung disease or chronic illness. Cdsthad no
reported history of asthma, other lung disease@rgbiillness, or atopic disease (eczema, alletfyiutis) and
were 1:1 frequency matched with cases within eactuitment center. Local Institutional Review Baard
approved the study and written informed consentatdained from all parents/participants. A detailed
description of the methods has previously beenigtssi®

Atopic sensitization was defined as demonstrattfigast one positive allergy skin test reactioa fmanel
of 14 environmental allergens using the Multi-Tiestevice (Lincoln Diagnostics, Decatur, IL). Thiéeagy skin
test was considered valid if the histamine positioetrol had surrounding erythema and its wheahdiar was at
least 3 mm greater than the wheal diameter ofdlieesnegative control. A reaction to a specifie@en was

considered positive if the allergen caused erythsemaounding the wheal with a diameter that wdeast 3 mm
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greater than the diameter of the negative conthaak Those with allergy skin tests that faileghéss quality
control measures were excluded from the analysis.

Measurements for ozone {Onitrogen dioxide (N¢), sulfur dioxide (S@), and particulate matter with
aerodynamic diametet10 um (PMg) and<2.5 um (PMs) were obtained from the US Environmental Protectio
Agency Air Quality System. Individual exposures were estimated by calculgtie inverse distance-squared
weighted average of all available values from the £losest monitoring stations (within 50 km) dfave the
subject resided during their first year of lifethfe child moved during their first year of lifeyeighted average
of the pollution estimates were based on the numberonths spent at each residence. The distritatio
pollution exposures is available in Supplementdl@d. in the Online Repository.

To reduce bias due to the case-control study desigtistical analyses were restricted to asthreasa
only. y* tests compared the proportion of atopy betweemaaubgroups. Multivariate logistic regressionsave
used to evaluate associations between each fastofdife pollution exposure and atopic statud.rAgressions
were controlled for age, sex, ethnicity, recruitinegion, percent of African genetic ancestry, mrakin utero
smoking, and socioeconomic status (SES). Analysge performed using Statal3 (StataCorp, Collegi8ta
TX) and R (R Foundation for Statistical ComputiNggnna, Austria).

The GALA 1l study enrolled 4,157 children from 202611. After excluding controls (n=2,135), those
missing essential covariates (n=468), those withlid allergy skin tests (n=392), and those missiimgpollution
estimates (n=130), the final sample included 1&8RIren with asthma (Table 1). There were no srtig!
differences in the percent of atopy between the feainland US recruitment sites (ranging from 72%hie San
Francisco Bay Area, CA to 79% in Houston, TX) otween mainland Latino subgroups (ranging from 76% i
Mexican Americans to 81% in Other Latinos). Howetke prevalence of atopy was significantly lowerag
Puerto Ricans who were living in Puerto Rico (52%ghile these differences were statistically sigmifit, 55%
of allergy skin tests were invalid due to poor ms®es to the histamine positive control and theltemust be
interpreted with caution.

First-year of life exposures to NCOPM,,, PM,s0r SQ were not associated with atopic status (Table 2).
However asthmatics without allergic sensitizaticerevmore likely to be exposed to higher levelszufne during
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their first year of life compared to those withgitoasthma (adjusted OR = 1.32, 95% CI, 1.11-1p5mlue =
0.002). For every 5 ppb increase in average ozopesere during the first year of life, the oddstiaving
asthma without sensitization increased by 32%.@Rewas not significantly changed in sensitivity lgeas
when the following subsets were excluded: (1) aatio® recruited from Puerto Rico, (2) asthmatice Wwhd
moved away from their birth state, and (3) pollntautliers (asthmatics with the top and bottom 5%xposure
values).

Our findings suggest that children with asthma wiitthallergic sensitization were more likely to be
exposed to higher levels of ozone pollution dutimgr first year of life compared to children walkopic asthma.
Experimental studies in those with asthma have ahthat acute exposure to ozone stimulates airway
neutrophilia®® a characteristic though not necessarily speafature of asthma without sensitization.

Since our analysis used data from a case-contrdysbur samples may not be representative of the
underlying population or generalizable to the papah of US Latinos. It is not immediately cleanather ozone
exposure in subsequent years might have contritiategk for sensitization. Nevertheless, our gthdnefits
from analyzing a very large and diverse Latino paton recruited from multiple regions in the UShilé
additional studies are needed to confirm theserfge] our results suggest that ozone air pollutiay partially
account for the prevalence of asthma without seasiibn in Latino children. These controversialdiiigs might
have emerged from interactions with the assessegtrgghic areas or neighborhoods. Since minoritiek as
various Latino subgroups often live in or near arbeeas where they are disproportionally impactedib
pollution, they should be studied separately addeig exposures in Latino communities may pregéntlar
asthma cases.

Katherine K. Nishimura, MPH, PHE¥
Kensho lwanaga, MD, M'S
Sam S. Oh, MPH, PHD
Maria Pino-Yanes, P
Celeste Eng, BS

Anjeni Keswani, MD

Lindsey A. Roth, MA
Elizabeth A. Nguyen, BS
Shannon M. Thyne, MD
Harold J. Farber, MD, MSPH
Denise Serebrisky, MD

5



178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

Kelley Meade, MD
Michael A. LeNoir, MD
William Rodriguez-Cintron, MEP
Luisa N. Borrell, DDS, PhiS
Kirsten Bibbins-Domingo, MD, PhD
Fred Lurmann, M8
Saunak Sen, PhD
Jose R. Rodriguez-Santana, fMD
Emerita Brigino-Buenaventura, Mt
Pedro C. Avila, MB®
John R. Balmes, MD'®
Rajesh Kumar, MD, MSPH
Esteban G. Burchard, MD, MBH®

Author Affiliations
! Department of Epidemiology & Biostatistics, Unisity of California, San Francisco, California
2 Department of Medicine, University of Californdan Francisco, California
3 Department of Pediatrics, University of Californ&an Francisco, California
* CIBER de Enfermedades Respiratorias, Institut8alad Carlos Ill, Madrid, Spain
> Department of Medicine, Duke University, Durhanorti Carolina
6. Department of Pediatrics, Baylor College of MediiHouston, Texas
" Department of Pediatrics, Albert Einstein Collefdledicine, Bronx, New York
8 UCSF Benioff Children’s Hospital Oakland, Califan
® Bay Area Pediatrics, Oakland, California
10-veterans Caribbean Health Care System, San JuertoRRico
- Department of Health Sciences, Lehman College-Qitiversity of New York, Bronx, New York
2. Sonoma Technology Inc., Petaluma, California
13 Centro de Neumologia Pediatrica, San Juan, PRézto
14 Department of Allergy and Immunology, Kaiser Vledical Center, Vallejo, California
1> Department of Medicine, Northwestern Universithicago, lllinois
18- Division of Environmental Health Sciences, SchafdPublic Health, University of California, Berkgle
California
" Department of Pediatrics, Northwestern Universiticago, lllinois
'8 Department of Bioengineering & Therapeutic Scientiversity of California, San Francisco, Califiar



214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237

References

1. Kumar R, Nguyen EA, Roth LA, Oh SS, Gignoux ERntsman S, et al. Factors associated with degree
of atopy in Latino children in a nationwide pediasample: The Genes-environments and Admixture in
Latino Asthmatics (GALA Il) study. J Allergy Clindmunol 2013;

2. Bowatte G, Lodge C, Lowe AJ, Erbas B, Perrétatamson MJ, et al. The influence of childhoodfita
related air pollution exposure on asthma, allergy sensitization: a systematic review and a metdysis
of birth cohort studies.

3. Gruzieva O, Bellander T, Eneroth K, Kull I, Mex E, Nordling E, et al. Traffic-related air pdibn and
development of allergic sensitization in childramidg the first 8 years of life. 2012;

4, Metzger R, Delgado JL, Herrell R. Environmeitahlth and Hispanic Children.

5. Miranda ML, Edwards SE, Keating MH, Paul CJ.kiig the environmental justice grade: The relative
burden of air pollution exposure in the United &satnt J Environ Res Public Health 2011;

0. Nishimura KK, Galanter JM, Roth LA, Oh SS, Taak, Nguyen EA, et al. Early-Life air pollutiondn
asthma risk in minority children the GALA Il and & Il studies. Am J Respir Crit Care Med 2013;

7. AirNow [Internet]. [cited 2016 Feb 27];Availabfrom: http://www.airnow.gov/

8. Drews AC, Pizzichini MMM, Pizzichini E, PereikdU, Pitrez PM, Jones MH, et al. Neutrophilic aigwva
inflammation is a main feature of induced sputumoadnatopic asthmatic children. Allergy Eur J Alierg
Clin Immunol 2009;

9. Basha MA, Gross KB, Gwizdala CJ, Haidar AH, &aph J. Bronchoalveolar lavage neutrophilia in

asthmatic and healthy volunteers after controligubsure to ozone and filtered purified air. Cheé94;,



238

239
240
241
242
243
244
245
246
247

Table 1: Eligible participants in the GALA |l study.

Asthma Cases (n (%))

Total

1032 (100%

Recruitment Regic
Chicago, IL
Houston, TX
Bronx, NY
Puerto Rico
San Francisco Bay Area, CA

232 (22.5%)
151 (14.6%)
177 (17.2%)
264 (25.6%)
208 (20.2%)

Age (mean (SD

125 (3.2

Se»
Male
Female

585 (56.7%)
447 (43.3%)

Latino Subgrou
Mexican American
Puerto Rican
Other Latino*

427 (41.4%)
359 (34.8%)
246 (23.8%)

SES Composite Scor
3-4
5-6
7-9

184 (17.8%)
543 (52.6%)
305 (23.8%)

Family History of Atopy:
Yes
No

546 (52.9%)
486 (47.1%)

Atopic (based on allergy skin tes
Yes
No

726 (70.4%)
306 (29.7%)

Percent African Genetic Ancest
(mean (SD))

13.1 (12.7)

Maternalin utero smoking

No 976 (94.6%)

Yes 56 (5.4%)
Lung Function (mean (SD)

FEV; (L) 2.5(0.9)

FVC (L) 2.9(1.0)

FEVY/FVC (%) 84.0 (7.4)

FER:s75(L/s) 2.6 (1.1)
Birth State Same as Current S

Yes 978 (94.8%)

No 54 (5.2%)

* Other Latino includes those with self-reporteldrétity of South American, Central American, horeRa
Rican Caribbean, or mixed Latino.

t SES Composite Score is based on the level ofrnateducation, annual household income, and e ¢y
medical insurance.

T Family History of Atopy is defined as having amanore parent ever being diagnosed with allerigjigitis,
eczema or asthma.

8 Lung function was measured in asthma cases BB, = forced expiratory volume during 1 second (Lifers
FVC = forced vital capacity (Liters); FENFVC = ratio of FE\ to FVC. FERs ;5= forced expiratory flow
between 25% and 75% of vital capacity (Liters pmosid).



248  Table 2 Adjusted ORs for the association between atdpittis and first year of life exposure to air padat

OR (95% CI | p-value n
24-hour NG, (ppb) 1.0€ | (0.89-1.26' | 0.5z 937
8-hour G; (ppb; 1.32| (1.11-1.57) 0.002 | 768
24-hour PNy (ug/m°) | 1.0z | (0.89-1.78 | 0.77 | 1,027
24-hour PN, (ug/n®) | 0.8¢ | (0.42—-1.87. | 0.7¢ 392
24-hour SG (ppb! 0.9¢| (0.92-1.07 | 0.8t 98¢

249

250 Reference group = atopic (allergic sensitizatiodemonstrated by at least one positive allergy &dhreaction
251  to a panel of 14 environmental allergens). Comparigroup = non-atopic (no positive allergy skirt results).
252

253  Bold indicates results at a significant Bonferroni-ectedo value of 0.01.

254

255  Models are adjusted for age, sex, SES, ethni@tyruitment region, proportion of global African astry and
256  maternaln utero smoking. All pollutants are scaled to represeBiumit change in exposure, except,30ppb
257  change).

258

259
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Supplemental Table 1:First year of life air pollution exposures amottigible participants compared with the
EPA air quality standards.

GALA EPA NAAQS
NO,, ppb (24-hr avg)
Mean (SD) 21.8 (8.7) 53*
25th 15.5
50th 215
75th 28.6
O3, ppb (&-hr max)
Mean (SD) 29.5 (6.6) NAS
25th 25.5
50th 28.3
75th 33.5
PMyq, pg/m® (24-hr avg)
Mean (SD) 29.2 (6.0) NAS
25th 24.8
50th 28.4
75th 33.1
PM,s, pg/nt (24-hr avg)
Mean (SD) 12.9 (3.6) 127
25th 10.4
50th 12.9
75th 15.6
SO, ppb (24-hr avg)
Mean (SD) 5.0 (3.8) 30*
25th 2.2
50th 4.0
75th 5.7

ppb = parts-per-billion

pg/nt = microgram per cubic meter

avg = average

hr = hour

SD = standard deviation

max = maximum

EPA NAAQS = US Environmental Protection Agency atl Ambient Air Quality Standards
NAS = no annual standard

NO; = nitrogen dioxide

O3 = 0zone

PMy,= particulate matter with aerodynamic diametdiO um
PM, 5= particulate matter with aerodynamic diamet&.5 um
SO, = sulfur dioxide

Data from reference (58)

*Annual mean

tAnnual mean, over 3 years





