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International Study of Asthma and Allergies in Childhood
ISAAC Phases I and II1I
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Asher et al — Lancet 2006;368:733-43



pominican Repu Latin America
S

20 Countries & 11 Territories

French
Guiana

Total population = 569 million

Urban areas = 389 million
(10% without potable water)

Colonization
Portuguese = Brazil
Spanish = All the others



atione I Study of Asthma and Allergies in Childhood

w Latin America

AT Phase III
56 Centers

Phase 1
17 Centers

9 Countries 17 Countries

6-7 yrs: 93,851
13-14 yrs: 165,917

6-7 yrs: 36,264
13-14 yrs: 52,549

Mallol & Solé, 2009



Prevalence of asthma symptoms in children
ISAAC Phase 111

6-7 1d N Wheezing Asthma Severe Severe Severe
~/Yr-o 12 mo ever wheeze wheeze* wheeze**
Latin America 93,851 17.3 11.2 7.8 41.1 18.9
Global total 388,811 11.5 9.4 4.9 38.5 16.5
_ _ N Wheezing Asthma Severe Severe Severe
13-14yr-old 12 mo ever wheeze wheeze* wheeze**
Latin America 165,917 15.9 13.6 7.2 38.3 18.9
Global total 798,685 14.1 12.6 6.9 43.3 20.0

*among current wheezers
** without asthma among current wheezers

Mallol, Solé and ISAAC Phase 3 colaborators —J Asthma, in press



Mean prevalence of current wheezing among children
Centers participating in ISAAC phases I and III

6-7 yr-old

Centre N Year between Pl P3 Change/ Response
phases year rate (%)

Latin-America 21,112 /1 209 214 0.07 838
Total 193436 /1 106 11.6 0.13 84.8

13-14 yr-old
Centre N Year between Pl P3 Change/ Response
phases year rate (%)
Latin-America 44,550 69 178 18.8 0.32 90.9
Total 304,811 /0 13.2 13.7 0.06 90.9

Asher et al — Lancet 2006;368:733-43
Pearce et al — Thorax 2007:62:757-65
Mallol et al —J Asthma 2009, in press
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Prevalence of wheezing in the last year in LA adolescents: ISAAC phase 3

Mexically Valey
Monterrey

Ciudad Victoria
Habana

Merida

Ciudad de Mexico 1
Ciudad de Mexico 3
Ciudad de Mexico 4
Toluca

Cuernavaca
Villahermosa

San Pedro Sula
San Salvador
Managua
Barranquilla
Caracas

Costa Rica

David Panama
Bogota

Cali

Quito

Guayaquil
Manaus

Recife

Caruaru

Maceio

Aracaju

Lima

Feira de Santana
Salvador

Vitoria da Conquista
Brasilia

Santa Cruz

Belo Horizonte
Calama

Nova Iguagu
Sao Paulo Sul
Sao Paulo West
Santo Andre
Salta

Assuncion
Curitiba

Itajai

Passo Fundo
Santa Maria rural
Santa Maria
Porto Alegre
Cordoba
Paysandu
Rosario city
Santiago South
Montevideo
Neuquen
Valdivia

Chiloe

Punta Arenas

— Ciudad Mexico = 3.9%

r— N=165,917
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San Salvador = 30.8%

Total mean: 15.6%
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Mallol, Solé, and LA ISAAC Phase 3 colaborators — J Asthma 2009 - in press



Rhinitis




Prevalence of symptoms of rhinitis in children
ISAAC Phase I and III

Latin America Global
6-7 yr )| Rhinitis Rhino N Rhinitis Rhino
last yr conjunctivitis last yr conjunctiviti
P1 36,264 27.9 0.1 257,800 11.8 2.4

28.7 13.5 21.4 9.1

P3 93,851 388,811

13-14 yr
PL 52,549 16.9 15.5 463,801 13.8 13.6

18.9

P3 165,917 34.3 798,685 31.7 16.0

Strachan et al — Pediatr Allergy Immunol 1997;
Ait-Khaled et al — Allergy 2009;64:123-48
Sole et al —Pediatr Allergy Immunol 2009 Sep 24. [Epub ahead of print]



Mean prevalence of current rhinoconjunctivitis among children
Centers participating in ISAAC phases I and III

6-7 yr-old
Centre N Year between P1 P3 Change/ Response
phases year rate (%)
Latin-America 21,112 71 9.1 121 0.32 83.8

Total 193436 71 70 83 0.17 848

13-14 yr-old
Centre N Year between Pl P3 Change/ Response
phases year rate (%)
Latin-America 44,550 69 155 185 0.17 90.9
Total 304,811 /0 13.6 15.1 0.18 90.9

Bjorksten et al —Pediatr Allergy Immunol 2008;19:110-24
Sole et al - Pediatr Allergy Immunol 2009 Sep 24. [Epub ahead of print]



Change per year of symptoms of rhinitis in 13-14yrs-old children: ISAAC Phases I & III
Country (Pre\). %)
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Prevalence of current rhinitis in LA adolescents: ISAAC phase 3

Mexically
Monterrey
C Victoria
La Habana
Merida

C mexico 1
C Mexico 3
C Mexico 4
Toluca
Cuernavaca
V Hermosa
S Pedro Sula
S Salvador
Managua
Barranquilla
Caracas
Costa Rica
Panamad
Bogotd

Cali

Quito
Guayaquil
Manus
Recife
Caruaru
Maceié
Aracaju
Lima

F Santana
Salvador

V Conquista
Brasilia

Sta Cruz

B Horizonte
Calama

N Iguagu
S&o Paulo-S
Sdo Paulo-W
S André

Santa Maria-R
Santa Maria
Porto Alegre

Cordoba
Paysandu
Rosario
Santiago-S
Montevideo
Neuquen
Valdivia
Chiloé

Punta Arenas

(N=165,917)
N 2%
— | Sao Paulo W =17.4%
San Salvador =53.0%
— = Total mean: 34.3%
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Solé et al -Pediatr Allergy-Immunol. 2009 Sep 24. [Epub ahead of print]
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Prevalence of eczema symptoms in children
ISAAC Phase I and III

Latin America Global
6-7 yr N Flexural Severe N Flexural Severe
eczema eczema eczema eczema

P1 36,264 8.7 1.2 257,800 6.9 0.7

10.5 1.3 8.6 0.9

P3 93,851 388,811

13-14 yr
PL 52,549 7.2 1.0 463,801 7.0 1.0

P3 165,917 9.0 1.2 798,685

Williams et al — J Allergy Clin Immunol 1999;103:125-38
Williams et al — J Allergy Clin Immunol 2008;121:947-54
Solé et al — Pediatr Allergy Immunol 2009, in press



Mean prevalence of flexural eczema among children
Centers participating in ISAAC phases I and III

6-7 yr-old

Centre N Year between P1 P3 Change/ Response
phases year rate (%)

Latin-America 21,112 71 8.7 105 0.25 83.8
Total 193436 71 69 8.6 0.21 848

13-14 yr-old
Centre N Year between P1 P3 Change/ Response
phases year rate (%)
Latin-America 44,550 6.9 /.2 9.0 0.25 90.9
Total 304,811 /.0 7.0 /.6 0.08 90.9

Asher et al — Lancet 2006;368:733-43
Bjorksten et al —Pediatr Allergy Immunol 2008;19:110-24
Solé et al — Pediatr Allergy Immunol 2009, in press



Prevalence and annual change of flexural eczema prevalence (Ph1 x 3) - Adolescents
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Prevalence of flexural eczema last year in LA adolescents: ISAAC F3 (N=165,917)
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Variation in the prevalence of current asthma and
allergic diseases in Latin America — ISAAC Phase 3

Min (%) Max (%) Mean (%) Variation

Asthma ——
6-7vr 3.6 37.6

How t '

0

expléin
these
differences?

Severe eczema
6-7 0.3 2.7 1.5
13-14 yr

I_—_—_—_—_—_—_—_—_—_—_—_—_—___—___—J




Risk factors associated with prevalence of asthma, rhinoconjunc-
tivitis and atopic eczema: No significant association

v" Gross National Product

v Infant mortality rate

v" % population with potable water service

v" % population with sewage disposal services

v Annual deaths — kids under 5 yrs of age
due to intestinal infectious diseases

v Annual incidence of tuberculosis

http://www.studentsoftheworld.info/infopays/rank/PNB2.html; http://hdr.undp.org/en/reports/alobal/hdr2007-2008

http://en.wikipedia.org/wiki/Water and sanitation in Latin America; http://www.paho.org/Enqglish/SHA/coredata/
tabulator/newTabulator.htm; http://en.wikipedia.org/wiki/List of countries by infant mortality rate (2005)



http://www.studentsoftheworld.info/infopays/rank/PNB2.html
http://hdr.undp.org/en/reports/global/hdr2007-2008
http://hdr.undp.org/en/reports/global/hdr2007-2008
http://hdr.undp.org/en/reports/global/hdr2007-2008
http://en.wikipedia.org/wiki/Water_and_sanitation_in_Latin_America
http://www.paho.org/English/SHA/coredata/tabulator/newTabulator.htm
http://www.paho.org/English/SHA/coredata/tabulator/newTabulator.htm
http://www.paho.org/English/SHA/coredata/tabulator/newTabulator.htm
http://en.wikipedia.org/wiki/List_of_countries_by_infant_mortality_rate_(2005

Air
poliution?




Ambient particulate pollution and the world-wide prevalence of asthma,
rhinoconjunctivitis and eczema in children: Phase One of the
International Study of Asthma and Allergies in Childhood (ISAAC)

Prevalence of symptoms (ISAAC Ph 1):
asthma, rhinoconjunctivitis, eczema

Particulate matter <10mm (PM,,) — city-level
Associations evaluated by binomial regression
Adjusted for Gross National Product per capita

Results compared with a meta-analysis of
published multi-centre studies

Anderson et al — Occup Environ Med published online 5 Nov 2009



Spearman correlation index between severe asthma and ambient
particulate pollution - Phase One of the International Study of Asthma
and Allergies in Childhood (ISAAC)
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Meta-analysis of the association between PM,, and the prevalence fo severe wheeze in
the 13-14 year age group for countries with more than one center. Stratified by region
and ranked by mean concentration of PM,,. Odds ratio for 10pg/m>PM,,
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Ambient particulate pollution and the world-wide prevalence of asthma,
rhinoconjunctivitis and eczema in children: Phase One of the
International Study of Asthma and Allergies in Childhood (ISAAC)

v" The reasons for the wide international variations in the prevalence of childhood
asthma, rhinoconjunctivitis and eczema are not understood.

& In a study of over a million children from 105 cities in 51
countries, we found little or no evidence of associations
with modelled urban background PM,j,.

v" The results suggest that community levels of ambient PM
are unlikely to explain international variations in
prevalence.

ULULIE AUISS O dITTerc - revdic C DELWEE U U S W DEIIC U
improved exposure assessment and control for confounding factors at individual level.

Anderson et al — Occup Environ Med published online 5 Nov 2009



Prevalence of wheezing and sev
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Prevalence of current rhinitis and current rhinoconjunctivitis and air pollution

Mexically
Monterrey
C Victoria
La Habana
Merida
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Prevalence of current eczema and flexural eczema last year and air pollutionin
Mexically Valey e ’ LA adolescents - ISAAC F3
e ——— Bos, =

Air pollution and prevalence
of asthma, rhinitis and
eczema symptoms in LA

No relation could be stablished

—

0 - 5/ 10 15 20 25 30
Solé et-al'— J Investig Allergol Immunol 2009, in press



No significant correlation between prevalence of current asthma,
rhinitis and eczema symptoms and national pattern of food intake

Total
Calories/capita/day
Protein/capita/day (g)
Fat/capita/day (g)

Vegetal Animal

Calories/capita/day
Protein/capita/day (g)
Fat/capita/day (g)

Calories/capita/day
Protein/capita/day (g)
Fat/capita/day (g)
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http://faostat.fao.org/site/502/DesktopDefault.aspx?PageID=502

Antibiotic use in infancy and symptoms of asthma, rhinoconjunctivitis,
and eczema in children 6 and 7 years old: International Study of
Asthma and Allergies in Childhood Phase III

Antibiotic use early in life may increase risk of asthma

and allergic diseases?

Ecologic analysis: antibiotics sales vs prevalence of symptoms

(asthma, allergic rhinoconjunctivitis, and atopic eczema - ISAAC Ph3)

99 centres from 28 countries
Data obtained from: Institute for Medical Statistics (IMS),
Health Global Services, UK
Analysis adjusted for gross national product (GNP)

Foliaki et al — J Allergy Clin Immunol 2009;124:982-9



Reported use of antibiotics in the first year of life and Current Symptoms in
children 6-7-yr-old — Forest-plot showing adjusted ORs; 47 centers in 20 countries

Thailand (76%) e e Currentwheezing| ® e Rhinoconjunctivitis e o Eczema
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© LAcountry . v ‘ ' : ' ' ' .
( ) % children use 0.50 1.0 | 20 40 8.0 1.0 20 40 050 1.0 | 2.0 4.0
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Foliaki et al = J Allergy Clin Immunol 2009;124:982-9

antibiotics



Association between antibiotic use in the first year of life and current symptoms of
asthma, rhinoconjunctivitis, and eczema in children 6 to 7 years old in different regions
of the world: multiple regression analysis in children with complete covariate data

OR (CI95%)*

ﬂ/ These findings are consistent with the

asia  Aiypothesis that antibiotic use increases the risk of

asthma, rhinitis, or eczema. If there is a causal

—| association of antibiotic use with asthma risk, it does

not appear to explain the international differences in

asthma prevalence.

* Multiple regression analysis including centers with at least 70% data available for all covariates. All children who had a missing value of any
of the covariates have been removed. Adjusted for sex, region of the world, language, GNI, maternal education, breast-feeding, current
paternal smoking, consumption of vegetables, consumption of pulses, consumpption of fruits, paracetamol use in the first year of life,
current paracetamol use, older siblings, and younger siblings

Foliaki et al = J Allergy Clin Immunol 2009;124:982-9



Association between paracetamol use in infancy and childhood, and
risk of asthma, rhinoconjunctivitis, and eczema in children aged
6-7 years: analysis from Phase Three of the ISAAC programme

205,487 children (6-7 yrs old)
73 centers in 31 countries
Association of:
Paracetamol for fever (first year of life and nowadays)

with increased risk of asthma and allergic diseases

Beasley et al — Lancet 2008;372:1039-48



Association between paracetamol use for fever in the first yr of life and symptoms
of asthma, rhinoconjunctivitis, and eczema at 6-7 years of age worldwide

Countnes Children  OR (5% CI)*
(centres)
Asthma Rhimoconjunctivitis  Bczemna
Africa 1i1) 917  1-600(0-20-12.57) 0-70(0-08-874) 0.-89(0.23-3.42)
Asia-Pachc 2 (4} 10217 1820139237 137 (1.0%-174) 1-45(1-1%-176)
Eastern Meditermnean 2 (4] 8489 166 (113-2.44) 1.47(0-86-2.54) 111 (0-62-2-00)
e e L e e e B s st i el B S e e
|Lat|m'-".meni:a G iG] 12869 1.460(125-172)  1.4401.22-171) 1.49 (1. lEn—l.-'E-I
N-:-rH'uﬁ.meni:a 2 (2] 2719 1.25(0-95-1.64) 1.97(1.253-08) 1.07 (07 51-53)
Marthern and sastem 31(3) BSES  1.29(103-1.61)  1.20{0-89-1.60) 1.19 (0-94-1.51)
Europs
Cceania 1i4) 9334 179145221} 2:00({152-2.65) 1.45(1-17-1-80)
Indian subcontinerit 1§11} 27411 1-22(0-96-1-54)  1.71(1-37-2-15) 1.54 (1-18-2.01)
Westem Europs 3(12) 26520 1-4401.29-1.61) 1-41(125-1.60) 1:30(1-15-1-46)
Data are numbers. * Multivariate analvsk induded certreswith at least 709 data available for all covariates. Children
who had a missing value for any of the covarateswere removed. 105 041 children were included from & centres in
20 countries,

Beasley et al — Lancet 2008;372:1039-48



Association between paracetamol use in the past 12 months and symptoms of
asthma, rhinoconjunctivitis, and eczema in children aged 6-7 years worldwide

Africa
Asia-Par
_Eaiten_w
F Latin Ar
L — —
MNarth A
MNarther
(ceania

Inclian =

Westem L

Countries  Children ~ OR (95% Clj

(centres)

L —Z

Use of paracetamol in the first year of life and
later childhood, is associated with risk of asthma,
rhinoconjunctivitis, and eczema at age 6 to 7 years.
We suggest that exposure to paracetamol might be
a risk for the development of these diseases in
childhood

re

\1I:II'IE

27.57)
4-2.064)
7]
254
T |
10-2.65)
10-330)

17-2465)

Ciata are numbers. * Paracetamol usewas refemed as high if it happened once or mare per manth inthe past 12 months; medium it it happened once or more inthe past 12 manths; and nane if it never happened
inthe past 12 months. tMuktivariate analysis included centres with at least 70% data available for all covariates. Childrenwhio have a missing value forany of the covariates were removed

Beasley et al — Lancet 2008;372:1039-48



Latin America ISAAC Phase 3: Preliminary conclusions

The prevalence of asthma, rhinitis and eczema:

BT T
\x =
~ S

v’ Higher viar/ab///ty on pre f,é/jence of these
diseases between countries and in centers
from the\same coun;rx’of Latin America

\\ 4
v Significant increasesaimong both age groups
auring a 7-year /ntervaIYPhase Iand III) in

several centers 4 /
\

\\
v’ Mean increase of Asthma prevalenceé rates
doubled those from developed cotntries
4 j'

<



Latin America ISAAC Phase 3: Preliminary conclusions

- The prevalence of asthma and related symptoms:
J il

v’ Confirms Phase I resuiz‘s probably the
Hygiene /-fypotheS/s /S notfapp//cab/e to Latin

America - 4
\\ ~ W‘-—-“V\
\ A ~ ™~
N W .
v Asthma is a heteregenegus disease and local
studies are mandatory |
\\\ //‘

v' Asthma and allergic diseases in schoale“b//dren

continue to be a major health problém in Latin

. -~
America S
<
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