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Topics I will touch on in this talk, 
focussing on children

• Asthma as a noncommunicable disease (NCD)

• The methodology for measuring asthma prevalence 

around the world to make comparisons

• ISAAC and GAN findings

• Essential asthma medicines

• The future 



Professor Ann Woolcock

Asher MI, Pattemore PK, Harrison AC, Mitchell EA, 
Rea HH, Stewart AW, Woolcock AJ. International 

comparison of the prevalence of asthma symptoms and 
bronchial hyperresponsiveness. American Review 

Respiratory Disease 1988; 138: 524-9.



Asthma as an NCD
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85% of the world’s 7.2 billion people live in 
low and middle income countries (LMICs)

© GAN

GNI per capita
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Noncommunicable diseases (NCDs) are 
the world’s no. 1 killer. 

80% of NCD deaths occur in LMICs

© GAN



Asthma is one of the commonest 
global respiratory diseases

© GAN
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Deaths from Asthma, TB, COPD and 
Pneumonia

© GAN
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Which of the following statement is true 
in regards to annual deaths in the world 

in the last 5 years?

1. There are a lot more deaths from malaria than asthma

2. The number of deaths from malaria and asthma are about the 
same

3. There are a lot more deaths from asthma than malaria 
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How many deaths per day in the world?
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Each day 1150 deaths from asthma: 
Each day 1175 deaths from malaria

Asher I, and GAN Steering Group. Lancet Resp Med 2019; 7: 13-15  

Deaths from asthma 
are as common as from malaria



People die from asthma every day 
(5-34yrs)

© GANWHO Detailed Mortality Database, February 2014 update, data 2001-2010

Deaths in high income countries 
most common in Australia, UK, 
USA, New Zealand



© GANVos T et al. Lancet 2012; 380: 2163–96

Asthma disability adjusted life years (DALYs*)

*DALYs = years of life lived with 
disability plus years of life prematurely 
lost 



Economies suffer because of asthma

© GAN

• Children miss school or pre-school
• Adults can’t work
• Many adults don’t work effectively
• Serious loss of productivity
• Asthma costs are huge

• Europe €19 billion for 2011
• USA $56 billion for 2007 
• Australia $4.2 billion for 2005



• other diseases ‘fashionable’

• ‘invisible’ compared with 
obesity, stroke, cancer etc

• big gaps in asthma data 

• no WHO monitoring programme

© GAN

Asthma is seriously neglected



The burden of asthma 
has been growing 
over the past 30 
years, particularly in 
LMICs  

© GAN



Target 3.4: to “reduce by one third premature 
mortality from NCDs through prevention and 

treatment…..”
For asthma we have a very long way to go

© GAN

UN Sustainable Development Goals 2015



Tobacco control alone will 
not adequately solve asthma

Reduction in obesity and increased 
physical activity will not do much

More research needed 
© GAN

We do not adequately understand
the causes of asthma.

WHO NCD Action Plan 2013
risk factors insufficient



The methodology for measuring 
asthma prevalence around the 

world

© ISAAC 2012



Professor Ann Woolcock

Asher MI, Pattemore PK, Harrison AC, Mitchell EA, Rea HH, Stewart AW, 
Woolcock AJ. International comparison of the prevalence of asthma symptoms 

and bronchial hyperresponsiveness. American Review Respiratory Disease 
1988; 138: 524-9.

“Rates of respiratory symptoms and bronchial hyperresponsiveness (BHR) 
for children in Auckland, NZ have been compared to those for children in 
two locations in New South Wales (NSW), Australia: Wagga Wagga (inland) 
and Belmont (coastal). The methodology used was the same in both 
studies…. other unidentified factors must be invoked to explain mortality 
and admission differences between these regions.”



In 1991 Few Centres With Information on 
Prevalence of  Asthma Symptoms in Children

© ISAAC 2012
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ISAAC Network 2012 : 306 research centres in 105 countries



WHO asthma surveillance in adults
64 countries 2003

© GAN



ISAAC Phase One 1991 – 1998
• Worldwide prevalence (questionnaires)
• ISAAC Phase One ecological analyses

ISAAC Phase Two 2000 – 2004
• Questionnaires & additional markers

ISAAC Phase Three 2001 – 2005
• Repetition of Phase One
• Addition of more centres
• Environmental questionnaire

The ISAAC Programme

© ISAAC 2011



• Multicentre cross-sectional studies of 
children in randomly sampled schools

• 13-14 year olds and optional 6-7 year olds

• 3000 per age group per centre

• Standardised validated simple written 
questionnaires (optional video asthma 
questionnaire in 13-14 year olds)

Methods: ISAAC Phases I and III

Asher MI et al. Eur Respir J 1995; 8: 483-91.
Ellwood P et al. Int J Tub Lung Dis 2005; 9: 10-16. © ISAAC 2011



Principles of ISAAC

Asher MI et al. Eur Respir J 1995; 8: 483-91.
Ellwood P et al. Int J Tub Lung Dis 2005; 9: 10-16. © ISAAC 2011

• collaborative and systematic 
application of standardised 
methodologies

• a model for the development of 
health research in low and middle 
income countries

• encourages participation in research 
across the world.

Enarson DA. Fostering a spirit of critical thinking: the ISAAC story.
Int J Tuberc Lung Dis 2005; 9(1): 1.



Principles of ISAAC
being followed in GAN

Asher MI et al. Eur Respir J 1995; 8: 483-91.
Ellwood P et al. Int J Tub Lung Dis 2005; 9: 10-16. © ISAAC 2011

• Simple standardised methodologies
• Protocol-based 
• ‘Low cost’ & able to be followed in LMICs
• Each centre owns their own data
• Central methodology & data checks
• Global data centre(s) do analyses
• Collaborative
• All investigators are authors on papers
Asher MI, García-Marcos L, Pearce NE, Strachan DP. Trends in worldwide asthma 
prevalence. Eur Respir J 2020; 56(6):2002094.



Asthma EczemaRhinitis

© ISAAC 2012

ISAAC studied three diseases

http://isaac.auckland.ac.nz



ISAAC and GAN findings

© ISAAC 2012



Lai CKW et al. Thorax 2009; 64: 476-83.
© GAN

Asthma symptom prevalence 2002-3:   
233 centres in 97 countries. 
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Symptoms of severe asthma among those 
with current asthma symptoms
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Is asthma prevalence changing?
1996-2003 106 centres in 56 countries. 



• asthma occurred everywhere in the world

• was more common than was thought 

• there were large variations in prevalence

• asthma overall was increasing  

• increases were more common in LMICs

• asthma was more commonly severe in LMICs

• association with atopy was weak in LMICs

© GAN

ISAAC found that:

© GAN



“The primary determinants of disease are mainly 
economic and social, 
and therefore its remedies must 
also be economic and social.”

Professor Sir Geoffrey Rose, 1992

© ISAAC 2012



Genetics – could these explain 
differences in asthma rates?

• Unlikely based on Rose’s premise

• ISAAC found small variations in allele frequency 
insufficient to explain large variations in prevalence

© ISAAC 2012

Genuneit J et al. Clin & Experimental Allergy, 2009 (39) 1875–1888.



Study of the genetics of asthma has been 
disappointing

• Asthma often runs in families

• But, although a number of genetic variants 
influence asthma risk, they only explain 4% 
of the heritability

• Epigenetic changes?



Environmental factors

ISAAC investigated: 

• what we ingest

• the air we breathe

• lifestyle factors

© GAN



Environmental exposures 
associated with asthma symptoms

POSITIVE NEGATIVE
• tobacco smoke - breast feeding in LMICs
• open fire cooking - fresh fruit and vegetables 
• farm animals
• high intensity truck traffic 
• dampness in homes
• burger/fast food intake 
• obesity
• paracetamol/antibiotic use
• migration to higher prevalence country
• greater family size (severe asthma)

© GAN



These relationships may be potentially 
causal or may be due to
reverse causation

paracetamol/antibiotics given because of 
respiratory symptoms 

confounding by indication
paracetamol/antibiotics given for chest 
infections, which were in turn associated 
with subsequent respiratory disease

© GAN
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Silverwood RJ, et al Clin Exp Allergy 2019;49:430-441.



Environmental exposures 
associated with asthma symptoms

© GAN

Global Asthma Report 2018 p37



Allergy and asthma?

© ISAAC 2012



At the world population level, atopy prevalence 
is not correlated with asthma symptom 

prevalence and the majority of wheezing even 
in high-income centres is not atopic. 

The proportion of wheezing attributable to 
atopy is greater in high-income settings, but 
the majority of wheezing even there is not 

atopic.

© ISAAC 2012



+ve association of current wheeze 
& skin prick test reactivity

Weinmayr G et al. Am J Respir Crit Care Med 2007; 176: 565-74. © GAN



Allergen 
exposure

Allergic 
tendency

Asthma
Rhinitis
Eczema

Pearce N. ISAAC Symposium 2011.
Pearce N et al.  Thorax 1999; 54: 268-272. © ISAAC 2012

Models of asthma causation 



Allergen 
exposure

Other
exposures

Pearce N. ISAAC Symposium 2011.
Pearce N et al.  Thorax 1999; 54: 268-272. © ISAAC 2012

Models of asthma causation 

Allergic 
tendency
Asthma

Rhinitis

Eczema



Has ISAAC shed light 
on causation? 

• Many potentially risk and preventative factors for 
further exploration

• The process of urbanisation needs further exploration

• There has been an over-emphasis on atopy – non-
atopic factors need much more consideration

© GAN



GAN Phase I Asthma time trends
Evidence before this study

Asher MI, García-Marcos L, Pearce NE, Strachan DP. 
Trends in worldwide asthma prevalence. Eur Respir J 2020; 56(6):2002094.

A recent review of worldwide trends in asthma prevalence 

found that the International Study of Asthma and Allergies 

in Childhood (ISAAC) has been the only global study 

providing direct evidence on changes in prevalence of 

asthma in school children.



The Global Asthma Network (GAN)
www.globalasthmanetwork.org

GAN Steering Group includes members of ISAAC and The 
Union: 

Innes Asher, Karen Bissell, Chen-Yuan Chiang, Eamon Ellwood, 
Philippa Ellwood, Asma El Sony, Luis Garcia-Marcos, 

Guy Marks, Refiloe Masekela, Eva Morales, 
Kevin Mortimer, Neil Pearce, David Strachan

http://www.globalasthmanetwork.org/


• Surveillance (children, adolescents, adults)

• Research

• Advocacy

• Access to quality-assured essential medicines

• Capacity building in low and middle 
income countries (LMICs)

© GAN

Activities of Global Asthma Network



• A model for other population–based studies in 
children and adults

• Provide new global data on NCDs in children 
and adults

• Provide new global data for assessment of risk 
factors

• Provide new global data on access to and use 
of essential medicines

© GAN

How can GAN contribute to 
reducing NCDs?



Global Asthma Network Phase I
Surveillance 

© GAN

Children 6-7 yr, adolescents 13-14 yr & adults

• Prevalence

• Severity

• Management 

• Risk factors



GAN Phase I Current wheeze adolescents
Absolute prevalence ISAAC (Phases I and III) to GAN Phase I

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press



GAN Phase I Current wheeze children
Absolute prevalence ISAAC (Phases I and III) to GAN Phase I

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press



GAN Phase I: Current wheeze adolescents
changes in prevalence per year as SE per year

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press



GAN Phase I: Severe asthma symptoms adolescents
changes in prevalence per year as SE per year

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press



GAN Phase I: Asthma ever adolescents
changes in prevalence per year as SE per year

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press



GAN Phase I: Asthma time trends
Summary of results

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press

19,795 participants from 27 centres in 14 countries: 74,361 13-14 year olds 
(adolescents) and 45,434 6-7 year olds (children) (response rates 90% and 
79% respectively).

About one in ten of both age groups had wheeze in the past year, of whom 
almost half had severe symptoms, and most centres showed a change in 
prevalence of ≥2 SE ISAAC Phase III to GAN Phase I. 

Over the 27-year period (1993-2020) children and adolescents showed a 
significant decrease in percentage point prevalence per decade in severe 
asthma symptoms and an increase in asthma ever and night cough.



GAN Phase I: Asthma time trends
Summary of results

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press

The prevalence of current wheeze
• decreased in low-income countries 13-14 year-olds:

-1·67, 95% CI [-2·70,-0·64])

• increased in lower-middle-income countries 13-14 year-olds: 
1·69, 95% CI [0·13, 3·25]) 

• was stable in upper-middle and higher income countries.



GAN Phase I: Asthma time trends
Summary of results

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press

Trends in prevalence and severity over the last 

three decades vary by age group, country income, 

region and centre



GAN Phase I Asthma time trends
Added value of this study

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press

The Global Asthma Network (GAN) Phase I, 

adopting the identical ISAAC methods, has 

produced the first comparable estimates of 

prevalence and severity of asthma symptoms in 

school children over nearly three decades; the 

worldwide populations were from 27 centres in 14 

countries.



GAN Phase I Asthma time trends
Implications of all the available evidence

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press

Asthma is a major worldwide public health problem in 

school children. Implementing strategies to reduce 

prevalence and severity of asthma symptoms (and 

associated avoidable asthma morbidity and mortality and 

subsequent burden of related diseases including COPD) 

should be a priority for the twenty‐first century.



GAN Phase I Asthma time trends
conclusions

Asher MI and the GAN Phase I Study Group. Is the worldwide burden of asthma symptoms in school children 
changing? Global Asthma Network Phase I: repeated cross-sectional studies. The Lancet In Press

The UN’s 2030 Sustainable Development Goal  3 aims to “ensure 

healthy lives and promote well-being at all ages”. 

Our findings emphasise the urgency of ensuring that the high worldwide 

burden of severe asthma symptoms in children is mitigated.

This will be done by enabling equitable and affordable access to the 

effective therapies for asthma that have been available to those who 

can afford them for decades.



Essential Asthma Medicines

© GAN



WHO essential asthma medicines list    

What asthma medicines are listed?



WHO essential asthma medicines list
What asthma medicines are listed?

Relievers
SABA Salbutamol

Terbutaline
LABA Formoterol

Salmeterol

Controllers
ICS Belcomethasone

Budesonide
Fluticasone

LRTA Montelukast

Biologics anti-IgE, anti-IL5/5R, anti IL4R

Combination ICS/LABA inhaler ICS and formoterol
ICS and salmeterol
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WHO essential asthma medicines list    

(i) ICS aerosol:
• beclometasone dipropionate (50μg and 100μg)
• budesonide (100μg and 200μg)

(ii) one combination ICS and LABA: dry powder
• budesonide with formoterol two dose strengths: 

100μg with 6μg, 200μg with 6μg

(iii) one bronchodilator: salbutamol sulphate in these 
formulations: 
• metered dose inhaler:100μg
• respirator solution for use in nebulisers:
• 5mg/mL injection: 50μg/mL in 5mL ampoule

https://www.who.int/publications/i/item/9789241515443

https://www.who.int/publications/i/item/9789241515443


© GAN

Essential asthma medicines need 
to be quality-assured

www.globalasthmanetwork.org

Asthma inhalers are 

among the most 

complex pharmaceutical 

industry manufactured 

devices in widespread 

use



Combination inhaler
ICS and LABA 



• As-needed use of combination ICS-formoterol (ICS-F) inhalers 
was clinically effective in adults and adolescents with mild 
asthma. 

• Compared with as‐required SABA alone, as‐required ICS-F 
adults and children ≥12 years reduced exacerbations requiring 
systemic corticosteroids.

• As needed ICS-F may also reduce:
• the risk of asthma‐related hospital admissions or 

emergency department visits 
• exposure to systemic corticosteroids, without increasing 

adverse events.

Crossingham I et al. Combination fixed‐dose beta agonist and steroid inhaler as required for 
adults or children with mild asthma. Cochrane Database of Systematic Reviews 2021; 5

Cochrane Review 2021



Are the medicines available?

© GAN



Babar Z et al. PharmacoEconomics 2013

50 LMICs 2011: 
Poor availability of salbutamol and ICS
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If drugs are available,
are they affordable?

© GAN



Babar Z et al. PharmacoEconomics 2013

Beclomethasone 100µg inhaler
No. days of minimum wage to buy one  
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“….the cost of a steroid inhaler without 
insurance in the USA varies from 

$139 to over $300…...”

© GAN

Editorial. Affordable Care Act. Lancet Respiratory Medicine  2014;2:339

Unaffordable asthma medicines 
not just a problem in LMICs 



© GAN

Cost-effective asthma management
using inhaled corticosteroids

www.globalasthmanetwork.org

Asthma essential treatments were NOT on the 
WHO list of “Best Buys” and therefore not in 
“Scaling up interventions against NCDs”..……
Therefore people with asthma are missing out.

WHO 2017 (using WHO-CHOICE):
Low dose inhaled beclometasone and a short-
acting β2-agonist were found to be effective for 
improving the control of asthma -
with a cost-effectiveness ratio of more than 100 
international dollars per Disability Adjusted Life 
Year (DALY) averted in LMICs.



© GAN

Effective treatments for asthma are 
often unavailable or unaffordable

www.globalasthmanetwork.org

However, in many countries, 
essential asthma medicines are 
unavailable, unaffordable, or 
are of unreliable quality, 
resulting in unnecessary 
burden and mortality from 
asthma. 



The future

© GAN



Dr Margaret Chan Director of WHO, said in 2012

“Accurate assessment of the 
global, regional and country 
health situation and trends is 
critical for evidence-based 
decision making in public 
health…. 
The real need is to close the data 
gaps”. 

© GAN

Continue global surveillance of asthma



The Global Asthma Report 2022

www.globalasthmareport.org

It is vital to have policies everywhere in 

the world to enable available, affordable, 

quality-assured  essential asthma 

medicines to reach everyone with asthma 

to improve their lives and reduce the 

global burden of asthma.

http://www.globalasthmareport.org/


Any questions?

© GANwww.globalasthmanetwork.org
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