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Why Asthma@

Asthma is the most common chronic disease among
children and also affects millions of adults. Some
235 million people worldwide suffer from this non-
communicable disease.

The causes of asthma are not well understood, but
effective medicines are available that can treat it, thus
largely avoiding the diminished lives, disabilities and
death it can bring.

Unfortunately, for many people with asthma -
particularly the poor - this effective treatment is too
costly or not available at all.

VWhy Now?

The burden of asthma has been growing over the
past 30 years, particularly in the low- and middle-
income countries least able to absorb its impact. In
September 2011, a UN High-Level Meeting on Non-
Communicable Diseases (NCDs) was held to focus
world attention on the increasing threat of asthma
and other NCDs to global health, social welfare and
economic development.




The Global Asthma Report 2011

The Global Asthma Report has been prepared
through the collaboration of the International
Study of Asthma and Allergies in Childhood
(ISAAC) and the International Union Against
Tuberculosis and Lung Disease (The Union),
two organisations that have been dedicated

to helping countries identify and address the
problem of asthma for more than two decades.

']
|

Designed for stakeholders from government
ministers and policy-makers to health workers
and people with asthma, the report provides
an overview of what is known about the
causes and triggers of the disease, the global
incidence, the progress being made and the
significant challenges today and for the future.

It demonstrates that the suffering and waste
of resources caused by not managing asthma
effectively are much greater than the cost of
effective action.

Asthma is a public health problem that can -
and should - be solved now.

Nils E Billo, MD MPH

Executive Director
International Union Against
Tuberculosis and Lung Disease
(The Union)
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PART ONE:

ABOUT ASTHMA




What Is Asthma?

Asthma is a disease of the bronchial =

tubes (the “airways”) that typically
presents with “wheezing’, a high-
pitched whistling sound heard
during breathing, especially when
breathing out. However, wheezing
does not always occur, and asthma
can also involve shortness of
breath or coughing, particularly

in children.

Asthma most commonly develops
in early childhood, and more than
three-quarters of children who
develop asthma symptoms before
age 7 no longer have symptoms
by age 16. However, asthma

can develop at any stage in life,
including adulthood.

Neil Pearce, David Strachan
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A centuries-old puzzle

Asthma has puzzled and confused physicians
from the time of Hippocrates to the present day.
The word “asthma” comes from a Greek word
meaning “panting’, but reference to asthma
can also be found in ancient Egyptian, Hebrew
and Indian medical writings. There were clear
observations of patients experiencing attacks
of asthma in the 2nd century, and evidence of
disordered anatomy in the lung as far back as
the 17th century.

A subject of controversy

With the advent of anatomic pathology,
the differing factors leading to airway obstruction
were observed. It was noted that external factors
such as allergen exposure could induce attacks.
The similarities with anaphylaxis (severe allergic
reaction) prompted consideration of asthma as an
allergic disease. This evolution in understanding
has been reflected in many attempts to define
asthma, and such definitions have steadily evolved



from clinical descriptions to encompass physiological
and pathological features. Nevertheless, the definition
and classification of asthma has continued to be a
subject of controversy.

1959:
The cardinal feature
of asthma defined

In modern times, the cardinal clinical feature of
asthma, reversible airflow obstruction, has formed
the basis of the definition of asthma. For example,
the definition initially proposed at the CIBA
Foundation conference in 1959, and endorsed by the
American Thoracic Society in 1962, is that “asthma is
a disease characterised by wide variation over short
periods of time in resistance to flow in the airways of
the lung” In elaborating this definition, the American
Thoracic Society introduced the characteristic of
hyperreactivity of the airways as a feature that would
usually (but not always) be present in asthma.

Subsequently it has been proposed that this
phenomenon of bronchial hyperreactivity might
be the unifying mechanism underlying the range
of disorders encompassed by the term asthma.
However, it has been demonstrated that people
with clinical asthma may have normal bronchial
reactivity, that people without clinical asthma may
have enhanced bronchial reactivity, and that there is a
poor correlation between current asthma severity and
the degree of bronchial hyperreactivity. As a result,
while bronchial hyperreactivity may be present in

many asthmatics, it is no longer considered to be
synonymous with asthma.

1992:
Asthma defined as a chronic
Inflammatory disorder

Recently the major clinical and physiological
characteristics of asthma have been
incorporated in an operational definition,
which also recognises the underlying disease
mechanisms. In this way the International
Consensus Report on the Diagnosis and
Treatment of Asthma defines asthma as
“a chronic inflammatory disorder of the airways
in which many cells play a role, including mast
cells and eosinophils. In susceptible individuals
this inflammation causes symptoms which are
usually associated with widespread, but variable,
airflow obstruction that is often reversible either
spontaneously or with treatment, and causes an
associated increase in airway responsiveness to
a variety of stimuli

These three components: chronic airways
inflammation, reversible airflow obstruction
and enhanced bronchial reactivity form the
basis of this current definition of asthma. They
also represent the major pathophysiological
events leading to the symptoms of wheezing,
breathlessness, chest tightness, cough and
sputum production by which physicians
clinically diagnose this disorder.

WHAT IS ASTHMA?

THE SYMPTOMS
OF ASTHMA

THREE COMPONENTS

USED TO DEFINE ASTHMA:

wheezing
breathlessness
chest tightness
cough

sputum production

e chronic airways inflammation
e reversible airflow obstruction
e enhanced bronchial reactivity

Asthma is an allergic
disease: Yes, no, maybe

In recent decades it has become routine
to describe asthma as an allergic disease.
A theoretical paradigm has evolved in which
allergen exposure produces sensitisation to
allergens, and continued exposure leads to
clinical asthma through the development
of airways inflammation, reversible airflow
obstruction, and enhanced bronchial reactivity.

However, it has been acknowledged that
not all cases of asthma fit this paradigm,
for example, some occupational causes of
asthma do not appear to involve allergy. In
fact, it is now widely recognised that at most
one-half of asthma cases, in both children
and adults, involve allergic mechanisms. The
majority of the cases probably involve non-
allergic mechanisms, including non-allergic
inflammation of the airways. These non-allergic
mechanisms are currently not well understood.

One disease or multiple
conditions resulting
in the same effect?

Although asthma'’s main characteristic
-variable airways obstruction- is well-established
and relatively easy to diagnose, the underlying
mechanisms (both allergic and non-allergic) are
not well understood. It is therefore currently
unclear whether asthma is a single disease, with
a single underlying causal mechanism, or if it is
in fact a grouping of different conditions which
all result in the same clinical effect, i.e., variable
airways obstruction.



Asthma in Children Innes Asher, Tadd Clayton

It used to be thought that asthma
primarily affected people in high-
income countries. However, by
the 1980s, several research groups
had become concerned about
signs that asthma was increasing
in high-income countries, and
that it was possibly much more
common in low-income countries
than initially presumed.

The resulting 20-year international
study has shown that childhood
asthma is a common disease in
both high-income and lower-
income countries. It is relatively
more severe and increasing in
prevalence in many lower-income
countries.

ISAAC: A RECORD-BREAKING
EPIDEMIOLOGICAL STUDY

ISAAC is established

Concern that asthma, rhinitis and eczema
were on the increase led to a unique worldwide
epidemiological research programme - the
International Study of Asthma and Allergies
in Childhood (ISAAC). Established in 1991 and
coordinated from New Zealand and Germany,
ISAAC has conducted research over a 20-year
period. For many of the countries involved, the
ISAAC research was their first-ever population-
based assessment of the prevalence and severity
of asthma among children. ISAAC data offers the
most comprehensive and up-to-date information
available.

ISAAC made the Guinness Book of World
Records in 2004 when it was recognised
as the largest epidemiological study
among children ever conducted.

Since then it has grown even more:

e 1.96 million children

e 306 research centres

e 105 countries

e 53 languages

e more than 500 publications

e more than 20 years of research
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rigure 1: All ISAAC centres by phase

How ISAAC collected
its data

ISAAC Phase One (1993-1997) and ISAAC
Phase Three (2000-2003) were multi-centre, multi-
country cross-sectional studies involving two
age groups of school children: 13-14 year olds
(adolescents) and 6-7 year olds (children).

Schools were randomly selected for
participation from a defined geographical
area. Written questionnaires on symptoms of
asthma, rhinitis and eczema (translated from
English, where necessary) were completed at
school by the adolescents, and at home by the
parents of the children. An asthma symptoms
video questionnaire was also available for the

adolescents. A sample size of 3,000 per age group
was used to give sufficient confidence in the
results from each area, and a high participation
rate was required.

ISAAC Phase Two (1998-2004) conducted more
intensive studies including clinical tests involving
children aged 10-12 years old and was designed to
investigate the relative importance of hypotheses
of interest that arose from the Phase One results.

Which parts of the world
participated in ISAAC?
ISAAC was the first truly global study of

asthma and allergies in children. In Phase One
adolescents and children from 165 centres

in 62 countries took part. ISAAC Phase Two
involved children in 30 centres in 22 countries.
In Phase Three adolescents and children from
237 centres in 98 countries took part. In all,

306 centres in 105 countries participated in

one or more phases of ISAAC (Figure 1). The
countries were from all the regions of the world,
representing 86.9% of the world’s population.
While most countries had more than one centre,
findings should not be assumed to represent
the situation countrywide. In particular, most
ISAAC centres were urban, so the findings are
less likely to be representative of rural locations.

The 113 countries that did not participate
in ISAAC represent only 13.1 % of the world’s
population.
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What ISAAC found

Asthma is a disease of low- and middle-
income, as well as high-income, countries
ISAAC Phase One found that asthma symptoms

(wheeze in the past 12 months) occurred in all
countries studied. Although asthma symptoms
were more common in some high-income

countries, some low- and middle-income countries
also had high levels of asthma symptom prevalence.

In addition, there were striking variations in the
prevalence of asthma symptoms throughout the

world - up to 15-fold between countries. In Phase
Three, it became clearer that a high prevalence of
asthma symptoms is not restricted to high-income
countries (Figures 2 and 3).

Asthma is more severe in low-
and middle-income countries

In ISAAC Phase Three, the highest preva-
lence of symptoms of severe asthma* among
participants with current wheeze was found
in low- and middle-income countries, not
high-income countries.

Asthma is on the increase
in many countries

Research from English-language countries
published in the 1990s reported increases in
asthma prevalence from the 1980s, and continuing
increases in prevalence had therefore been
expected. However, ISAAC found that in most
high-prevalence countries, particularly the English-
language countries, the prevalence of asthma
symptoms changed little between Phase One and
Phase Three (1993-2003), and even declined in
some cases as shown in Figures 4 and 5.

* See Appendix A: Table 1 for definition
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In contrast, a number of countries that had high or
intermediate levels of symptom prevalence in Phase
One showed significant increases in prevalence in Phase
Three. Examples include Latin American countries, such
as Costa Rica, Panama, Mexico, Argentina and Chile, and
Eastern European countries, such as the Ukraine and
Romania. Most of the countries with very low symptom
prevalence rates in Phase One reported increases in
prevalence in Phase Three.

The overall percentage of children and adolescents
reported to have ever had asthma increased significantly,
possibly reflecting greater awareness of this condition
and/or changes in diagnostic practice.




COUNTRIES

Figure 4: (AVERAGE PREVALENCE PHASE
Changes in asthma ONE AND PHASE THREE %)
Finland (16.1)

prevalence among Germany (15,8
13-14 year olds e 124
Poland (9.0)

ranked by affluence
and mean change
per year

Portugal (10.4)
Singapore (10.6)
South Korea (8.3)
Estonia (8.9)
Spain (9.5)

Japan (13.2)

USA (22.6)
Sultanate of Oman (8.7)
Malta (15.3)

Italy (9.1)
Republic of Ireland (27.9)
Isle of Man (32.3)
Sweden (11.1)
New Zealand (28)
Belgium (10.2)
Hong Kong (10.5)
UK (27.1)

Kuwait (12.3)
Channel Islands (30.8)
Romania (12.8)
Ukraine (16.9)
Panama (20.3)
Chile (12.8)
Tunisia (10.2)
Mexico (9.1)
South Africa (18.2)
Pakistan (10.1)
Indonesia (3.6)
Argentina (12.4)
Algeria (7.3)
Costa Rica (25.5)
Nigeria (11.8)
Kenya (14.8)
Paraguay (20.2)
Taiwan (6.2)
China (5.1)

Russia (10.6)
Latvia (9.4)
Georgia (4.3)

Iran (12.2)
Albania (3.0)
India (6.5)
Morocco (9.0)
Uruguay (18.5)
Malaysia (9.1)
Ethiopia (9.9)
Thailand (12.2)
Lithuania (7.5)
Brazil (21.3)
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Peru (22.8)

KEY TO TIME TRENDS CHART

Brackets contain the average
prevalence of asthma in the country
based on ISAAC Phase One

and Phase Three data (1993-2003).

I The blue bars indicate the
change in prevalence per year
between Phase One and Three.

Bars going to the right show
an increase in prevalence and bars
to the left show a decrease.

The length of the bar indicates
the magnitude of the change.

Source: ISAAC Phase Three

High-income countries
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Figl.raSr: Change in prevalence of current wheeze:
13-14 vear olds

Asthma is increasing in many What has happened to
low- and middle-income the prevalence and severity
countries of asthma since 2003?

The ISAAC Phase Three time trends analysis showed Funding has not yet been found for a further phase
that while asthma has become more common in some of ISAAC and there have been no other comparable
high-prevalence centres in high-income countries, in standardised studies with wide international
many cases the prevalence stayed the same or even participation. It is therefore not possible to estimate
decreased. At the same time, many low- and middle- whether the prevalences and severity of asthma
income countries with large populations showed an have changed since 2003.

increase in prevalence, suggesting that the overall
world burden is increasing, and global disparities are
decreasing.



Asthma in Adults

Identifying people

with asthma

Comparing the prevalence

and severity of asthma across
countries is difficult because
asthma is poorly defined and is
hard to identify with certainty.
The study of asthma in young
adults, however, has fewer
problems than in older adults
or in children. This is because
conditions that can be easily
confused with asthma - wheezy
bronchitis in childhood and the
chronic obstructive lung disease
of older age groups — are much
less common between the ages
of 20 and 45 years.

Peter Burney, Deborah Jarvis, Elizabeth Limb

Early population surveys

In the 1980s The Union developed methods

to survey populations for asthma using both
questionnaires* and measures of airway
responsiveness.> 6 From these questionnaires
further definitions have been derived, though
these are not yet commonly reported.”.8

1 All references can be found in Appendix C.

The European Community
Respiratory Health Survey
(ECRHS)

Following on from the earlier work, the
European Community Respiratory Health Survey
(ECRHS) assessed the prevalence of atopy,
symptoms of airway disease, diagnoses and
airway responsiveness in the general population
aged 20 to 44 years at a number of sites, mostly
in Western Europe.® The initial survey showed
wide variations in the prevalence of common
conditions related to asthma (see Table at right).



Table:

Range of prevalence for common outcomes
related to asthma from the first European Community

Respiratory Health Survey

Minimum Median Maximum | Fold range*
(%) (%) (%)

Sensitivity 16.2
to common allergens )
Nasal allergies/hayfever 9.5
Wheeze 4.1
PD20<1mg methacholine 34
Waking with 15
breathlessness ’
On current asthma 06

medication

33.1 44.5 3
20.9 40.9 4
20.7 32.0 8
13.0 27.8 8
7.3 11.4 8
35 9.8 16

The range is expressed as a “fold range’; that is, how many times the maximum value

is compared with the minimum.

The most common condition was sensitivity
to allergens with a median of 33% and a 3-fold
range from 16% to 45%. Hay fever symptoms
were slightly less prevalent (21%) with a similar
variation. Signs and symptoms associated with
asthma all had an 8-fold range in prevalence with
median values of 21% (wheeze) 13%, (airway
response to < 1 mg methacholine) and 7%
(waking with breathlessness).

Current treatment for asthma was less
commonly reported than any of these conditions
and was far more variable. Only 3.5% of
participants said that they were currently taking

asthma medication, and there was a 16-fold
difference between the lowest and highest
report.'0-12This is twice the variation in the
prevalence of symptoms and signs of asthma.

The principal limitation of the ECRHS data
has been that it is almost entirely confined to
the richer countries with the exception of Tartu
(Estonia), Mumbai (India) and, for the initial survey,
Algiers (Algeria). Although others have collected
data using the same or similar methods,'3-21 this
has not been systematic.

There has been a
continuous increase in
sensitivity to common
allergens among
people born in each
decade from the 1940s
to the 1970s.

Where surveys have been done in the same
place, there is a good association between the
prevalences reported by the International Study
on Asthma and Allergies in Childhood (ISAAC) in
children and by ECRHS in adults,22 but it is unwise
to rely on an extrapolation of this association
beyond those centres in which it was measured.



World Health Survey
reports on the prevalence
of asthma and wheeze

The best source of information on asthma
in adults in low-income countries comes from
the World Health Survey.23 This shows that
there are very wide variations in the prevalence
of wheeze and asthma regardless of overall
national income. The mean prevalence of
wheeze was highest in the poorest countries
(13.3%) followed closely by that in the richest
countries (13%) (Figure 1); the mean prevalence
of diagnosed asthma was highest in the richest
countries (9.4%) followed closely by the poorest
countries (8.2%). The middle-income countries

had the lowest prevalence in each case (wheeze:

7.6%; asthma: 5.2%). In each case, these
averages disguise a wide variation between
countries.

Figure 1:

Severity of disease

Because of the rather poorly defined threshold
at which asthma is diagnosed, it is difficult to
assess relative severity and its distribution.

The Asthma Insights and Reality (AIRE) studies
categorised people identified from a telephone
survey as having asthma. They categorised them
according to the Global Initiative on Asthma (GINA)
definitions of severity 24 as either intermittent

or persistent and, if persistent, as either severe,
moderate or mild. Severe persistent disease was
relatively more common in Eastern and Central
Europe (32%) and less common in the Asia-Pacific
region (11%) (Figure 2). This was also true if the
intermittent disease was excluded (Figure 3).The
proportion of patients who had persistent disease
ranged from 41% in Central and Eastern Europe to
23% in the Asia-Pacific Region. 25 The proportion
in Latin America was close to that for Central and
Eastern Europe (22% of all “asthma” identified, and
41% of all persistent asthma identified).26

Prevalence of wheeze and asthma according

to Gross National Income (GNI)

Source: Redrawn from data in Sembajwe G, et al., Eur Respir J.2010

PREVALENCE (%)

Low GNI

Mid-GNI

Trends in disease over time

The clearest evidence on time trends
comes from data in the ECRHS on sensitisation
(presence of specific IgE) to common allergens.
This has demonstrated a continuous increase in
sensitisation among people born in successive
decades from the 1940s to the 1970s.27 Another
study has shown that this trend goes back at least
to people born in the 1930s.28

Evidence on symptoms and reported diagnoses
are more difficult to interpret. Within the ECRHS
cohort, the prevalence of reported asthma
increased markedly between the early 1990s
and the turn of the millennium, but there was
little increase in symptoms.2° This could easily
be explained as an artifact due to the greater
willingness to diagnose asthma, a trend that has
been well documented.3? However, in the light
of the rising prevalence in sensitisation and the
strong association between sensitisation and
airway disease, it might be premature to conclude
that this is the whole explanation. Other changes
may have altered the prevalence of symptoms,
including a reduction in cigarette smoking3' and
an increase in the use of inhaled steroids, and this
may have been enough to offset the increase in
symptoms due to increasing allergy.

- Asthma

High GNI

GROSS NATIONAL

INCOME (GNI)
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Figure 2:
Proportions of participants with any asthma whose asthma was graded
Severe, Moderate or Mild in the AIRE studies

Source: Redrawn from data in Rabe K, et al., J Allergy Clin Immunol. 2004.
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Figure 3:

Proportions of participants with persistent asthma whose asthma
was graded Severe, Moderate or Mild in the AIRE studies

Source: Redrawn from data in Rabe K, et al., J Allergy Clin Immunol. 2004.
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Factors Affecting
Asthma

A wide variety of factors are
known to affect asthma, but
no one specific cause, either
biological or environmental,
has been identified.

Studies indicate the contribution
of both genetic and non-genetic
factors. When considering non-
genetic factors affecting asthma,
it is important to distinguish
between the triggers of asthma
attacks (which are widely
recognised) and the causes of the
underlying asthmatic trait (about
which much less is known).

Both groups of factors may
contribute to the severity and
persistence of asthma.

It is important to distinguish
between the triggers of
asthma attacks (which

are widely known) and the
causes of the underlying
asthmatic trait (about which
much less is known).

David Strachan, Neil Pearce

Genetics:
One part of the picture

Asthma often runs in families, and identical
twins are more likely to both be asthmatic than
are non-identical twins. Nevertheless, only about
half of the identical twins with an asthmatic
co-twin are themselves asthmatic, indicating a
contribution from both genetic and non-genetic
factors.

Large studies of asthma in the general
population have recently identified a small
number of genetic variants that influence
asthma risk, mainly in children. These variants
are frequently found in populations of European
origin, but their association with asthma is too
weak to predict reliably which individuals will
develop the disease.

Common triggers:
The common cold
and exercise

Asthma attacks are commonly triggered by
upper respiratory tract infections, including
common colds, and by exercise. Less frequently,
they are related to acute emotional stress or to
the consumption of certain foods, beverages or
medicines.

Environmental factors that may provoke
asthma attacks include inhaled allergens
(commonly dust mites and animal fur; less
commonly pollens, moulds and allergens
encountered in the workplace) and inhaled
irritants (cigarette smoke, fumes from cooking,
heating or vehicle exhausts, cosmetics
and aerosol sprays).



Environmental factors:
Facts and theories

Secondhand smoke is a confirmed risk

Secondhand tobacco smoke is associated with
asthma risk both in childhood and adulthood.
Pre-natal exposure may also be important. This is
considered to be a causal association, implying that
the prevalence (and severity) of asthma would be
reduced if exposure to secondhand smoke could be
reduced. The role of other indoor air pollutants as
causes of the asthmatic tendency is less clear and less
consistent than for tobacco smoke.

Link to mould and damp is uncertain

Dampness and mould growth are more common
in the homes of asthmatic children and adults.
However, the causal nature of this link remains
uncertain, because few asthmatic individuals
are demonstrably allergic to fungal moulds, and
dampness is associated with both allergic and non-
allergic forms of asthma.

Animals in the home and on the farm

Exposure to furry pets is often less common
among asthmatic children and adults, due to
avoidance or removal of pets by allergic families.
When this is taken into account, there is no
consistent evidence that pets are either a risk
factor or a protective factor.

In contrast, several large studies, mainly in
temperate countries, have shown a lower
prevalence of asthma among children living on
farms. These children also have fewer allergies,
but this does not totally explain the apparent
protection against asthma. No specific cause has
been identified for this protective effect of farm
upbringing, but diversity of microbial exposure
may be an underlying factor.

Antibiotics and paracetamol:
cause or effect?

Asthmatic symptoms are more common among
children who were treated with antibiotics in early
childhood. However, the direction of cause and
effect here is uncertain. Symptoms of wheezing
commonly develop for the first time in infancy and
may be treated with antibiotics before they are
recognised as the early manifestations of asthma.

Similar considerations of “reverse causality”
apply to the possible link between paracetamol
(acetaminophen) exposure in infancy and
asthma at school age - paracetamol may have
been given for early symptoms of asthma, or
for infections that may themselves increase
the risk of asthma. Recent paracetamol use by
adolescents and adults is also more common
among those with asthmatic symptoms, but this
may also be “reverse causality” in that people
with asthma symptoms may avoid using aspirin,
since it is a known trigger of wheezing attacks in
a small proportion of asthmatics.

Preventive and remedial
measures

Eat a balanced diet

Prolonged exclusive breastfeeding was once
thought to protect against allergic diseases,
including asthma, but this is no longer thought
to be the case. Many components of diet during
later childhood and adult life have been studied
in relation to asthma. The balance of evidence
suggests that “prudent diets’, those that are
widely recommended to prevent cardiovascular
diseases and cancer, are unlikely to increase the
risk of asthma and may reduce it slightly.

Avoid exposure to causal agents

Occupational exposures provide some of
the clearest examples of remediable causes
of asthma. Occupational asthma may develop
in persons with no previous history of chest
disease and can sometimes persist after
exposure to the causal agent is removed. High-
risk occupations include baking, woodworking,
farming, exposure to laboratory animals,
and use of certain chemicals, notably paints
containing isocyanates. Perhaps the most
widespread “occupational” exposure is to
chemical cleaning agents, both in workplace
and domestic settings.

Don’t smoke

Little is known about the factors affecting
asthma after middle age, when there is
substantial overlap between the reversible
airflow obstruction, which is typical of asthma,
and the irreversible airflow obstruction of
chronic obstructive pulmonary disease (COPD).
Active smoking is a major and remediable cause
of COPD and probably contributes to some
cases of adult-onset asthma. It should therefore
be discouraged among both asthmatics and
non-asthmatics alike.
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Asthma and
Air Pollution

One characteristic of asthma
is that the airways are

more reactive to a range of
environmental stimuli, and
it is reasonable to assume
that asthmatics would

be adversely affected by
inhaling airborne pollutants.

This has been the subject
of a large amount of
experimental, clinical and
epidemiological research
that suggests that, in the
real world, air pollution
plays a role in exacerbating
symptoms in asthmatics.
It is not clear however that
air pollution causes the
asthmatic disease itself.

Exacerbation, not cause

The question is complicated not only by
the need to distinguish between exacerbations
of existing asthma and the incidence of the
disease asthma, but also by the complex nature
of air pollution. In the outdoor environment,
air pollution may arise from a variety of
sources, the most important being from the
combustion of fossil or biomass fuels. In the
indoor environment, the most common sources
are also from combustion with the main
processes being cooking or tobacco smoking.
The pollution mixture comprises particulate
matter with a wide range of physical and
chemical characteristics and a range of gases,
including nitrogen dioxide, sulphur dioxide and
ozone. The study of asthma and air pollution
is constrained by the lack of good measures of
asthma and by the lack of personal exposure data.

Outdoor air pollution:
The impact of traffic

There have been substantial trends in asthma
and in outdoor air pollution throughout the
world, but overall these do not correlate with
one another. For example, asthma has tended
to increase in developed countries while, over
the same time period, there have been very
large overall reductions in outdoor air pollution
concentrations.

While this negative correlation over time
suggests that air pollution is unlikely to be
responsible for asthma trends, it should be
noted the increase is correlated with increases
in traffic-related pollution. In cross-sectional
studies, variations in asthma prevalence are not
associated with variations in community-wide
average concentrations of air pollutants. However,

H Ross Anderson, Bert Brunekreef, David Strachan

there is evidence from within-community studies
that the prevalence of asthma symptoms is higher
in children living near sources of traffic pollution.
With rapid urbanisation across the world, and
poor pollution control and vehicle maintenance
in poorer countries, asthma related to traffic
pollution may become more important in

the near future.

In contrast to the rather weak and conflicting
evidence concerning prevalence and incidence,
there is more convincing evidence that air
pollution can exacerbate existing asthma.

This evidence is based on analyses of hospital
admissions data and panels of asthmatic patients.
However, the effect of air pollution on asthma
exacerbations is relatively small in comparison
with that of other exacerbating factors, especially
respiratory virus infections.



Asthmatics are often sensitive to inhaled
allergens, such as from house dust mites, and
laboratory studies suggest that allergens interact
with air pollutants to exacerbate symptoms. It is not
clear whether this happens in real-world situations.
Apart from asthma, it should be emphasised that
there is quite strong evidence that air pollution
causes respiratory symptoms and exacerbates
upper and lower respiratory infections in children.

Indoor air pollution:
The impact of tobacco
and solid fuels

For children, one of the most important
exposures to pollution indoors is secondhand
smoke from parental tobacco smoking. This
is somewhat easier to study than outdoor air
pollution because better information on personal
exposure can be obtained by asking about smoking
in the home or measuring cotinine in biological
samples, such as saliva.

The evidence from a large number of studies
worldwide is that secondhand smoke is a cause
of wheezing illness in early childhood, probably
interacting with acute respiratory virus infections.
This wheezing illness tends to be mild and

transient, and the association with secondhand
smoke becomes progressively less apparent in the
school years. There is also evidence associating
secondhand smoke with the onset of asthma in
later childhood.

The other major source of indoor air pollution
is from combustion of cooking fuels. About half
of the world’s population is exposed to smoke
from cooking with solid fuels, often in poorly
ventilated conditions. This exposure is associated
with increased respiratory symptoms in children
but there is little evidence to suggest that there is
an effect on asthma incidence. In the developed
world, gas cooking is the main source of cooking
pollution, and this differs from exposure to solid
fuel pollution in that particulate concentrations
are much lower. The evidence of a large number
of studies is not entirely consistent but suggests
that gas cooking is associated with respiratory
symptoms in children with asthma, and an
increased severity of asthma associated with
respiratory viral infections.

Broadly, the evidence from studies of outdoor
and indoor pollution points in the same direction;
that air pollution plays a role in causing symptoms
in children with asthma, but has an uncertain role
in causing healthy children to become asthmatic.

The prevalence of
asthma is higher in
children living near
sources of traffic
pollution.




Asthma and COPD

COPD is the major killer with the
unfamiliar name. Chronic Obstructive
Pulmonary Disease (COPD) is the

term now used to describe chronic
bronchitis and emphysema. COPD is
defined as a preventable and treatable
disease characterised by airflow
limitation that is not fully reversible
and usually progressive.

According to the World Health
Organization, more than three million
people died of COPD in 2005, 90%

of them in low- and middle-income
countries. By 2030, the WHO predicts
that COPD will be the 3rdleading
cause of death worldwide. However,
data available for these estimates
were limited, since COPD is frequently
undiagnosed in low- and middle-
income countries.

Chiang Chen-Yuan, Nadia Ait-Khaled, Donald A Enarson

epidemic of COPD, it is essential to reduce the
proportion of the population who smoke. Other
factors associated with COPD include specific
genetic syndromes, occupational exposures,
traffic and other outdoor pollution, secondhand
smoke, biomass smoke and dietary factors.
Chronic asthma and tuberculosis have also been
shown to be associated with irreversible airflow

Diagnosing COPD

The diagnostic marker for COPD is the
deterioration of lung function as shown by
a decline in the forced expiratory volume of
air in one second (FEV1). The Global Initiative
for Chronic Obstructive Lung Disease (GOLD)
classifies COPD into four stages based on the

percentages of predicted FEV1 from 80% to 30%  limitation.
of normal. The level of FEV1 has been shown to
be associated with mortality in COPD patients. ASth ma and COPD:

Two distinct diseases or
different manifestations
of the same disease?

Smoking is the leading
risk factor

Both asthma and COPD are syndromes
of airflow limitation, but with significant

To date, smoking is the most important risk
factor for developing COPD in most countries.

The growing burden of COPD is closely related
to the epidemic of smoking. To reverse the

differences. Typical COPD patients include a
high proportion of smokers or ex-smokers;



their symptoms rarely develop before age 40;
difficult breathing is persistent, progressive and
worsens with exertion; night-time attacks of
difficult breathing are uncommon; and day-to-day
variability of symptoms is rare.

Among asthma patients, a high proportion
are non-smokers; symptom onset prior to age 40
is common; variability of symptoms is usual; and
patients may be asymptomatic between attacks.

Differences have also been noted in the
pulmonary inflammation caused by asthma
and COPD in terms of cells, mediators and the
anatomic sites of the disease. These differences
support the hypothesis that asthma and COPD
are distinct diseases with different underlying
mechanisms.

However, distinguishing asthma from COPD
can be difficult. In reality, there is substantial
overlap between them. Patients with asthma who
smoke or have been exposed to air pollution may
have non-reversible airflow limitation. Likewise,

a substantial proportion of patients who meet

the definition of COPD have reversible airflow
limitation with a positive bronchodilator test, both
criteria of asthma. It has been suggested that
asthma and COPD are different manifestations of
the same underlying disease.

Tracking the prevalence
of COPD

Diagnosis of COPD requires spirometry, a test
of lung function that measures both the speed and
volume of air being inhaled or exhaled. However,
quality-assured spirometry is usually unavailable
at both primary health care and first-level referral
facilities in most countries. Consequently, the
majority of patients with COPD are unrecognised
or under-diagnosed, especially in low- and middle-
income countries.

The Burden of Obstructive Lung Disease (BOLD)
Initiative developed a standardised protocol for
estimating the prevalence of COPD and its risk
factors in various countries around the world.
Results from the initial 12 sites (Australia, Austria,
Canada, China, Germany, Iceland, Norway,
Philippines, Poland, South Africa, Turkey, USA)

were published in 2007 and demonstrated that the
prevalence of stage Il or higher COPD was 10.1%
overall, with 11.8% for men, and 8.5% for women.

The PLATINO study, launched in 2002,
evaluated the prevalence of COPD in five large
Latin American cities: Sao Paulo (Brazil), Santiago
(Chile), Mexico City (Mexico), Montevideo
(Uruguay) and Caracas (Venezuela). The study
showed crude rates of COPD ranged from 7.8% in
Mexico City to 19.7% in Montevideo, suggesting
that COPD is a greater health problem in Latin
America than previously realised.

Treating COPD

Like asthma, COPD is mainly treated
with inhaled bronchodilators and inhaled
corticosteroids. To date, smoking cessation is the
only convincing intervention that has reduced the
rate of decline of the FEV1 in patients with COPD.

While it is crucial to ensure the accessibility
of essential diagnostics and medicines for COPD,
tobacco control and reducing exposure to other
risk factors for COPD must be given high priority
by all countries in their national strategy for the
prevention and management of COPD.

ASTHMA AND COPD COMPARED

ASTHMA

High proportion
of non-smokers

Symptom onset
before age 40
is common

Breathing difficulty
is intermittent
(“attacks”)

Night-time symptoms
and/or attacks are
common

Patients may be
asymptomatic or with
minimal symptoms
between attacks

Symptoms may be
affected by exercise

COPD

CLINIE

High proportion of
smokers/ex-smokers

Symptoms develop
after age 40

Breathing difficulty
is persistent and
progressive

Night-time attacks
are uncommon

Variability of
symptoms is rare

Symptoms worsen
with exercise
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THE CHALLENGES
OF MANAGING
ASTHMA
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Essentials of Asthma

Management

The criteria for successfully
managed asthma have been
described by the Global Initiative
for Asthma (GINA). The Union
follows these same criteria closely
in its own guidelines:

e No symptoms or very mild
symptoms

e no attacks

e No emergency department visits

¢ no limitation of activities

¢ no airflow limitation
(PEF = 80% of predicted value)

e minimal bronchodilator use
(< 2 times/week)

o the least side effects possible.

The under-use of inhaled
corticosteroids results

in poor asthma control,
frequent unplanned visits
to the emergency room,
more hospitalisations, and
an unnecessary reduction
in quality of life for those
who live with asthma.

Chiang Chen-Yuan, Nadia Ait-Khaled




Inhaled corticosteroids are
essential to success

Inhaled corticosteroids are essential for

achieving these goals and managing patients with

persistent asthma over the long-term. However,
studies have found that health care workers
often don't prescribe inhaled corticosteroids for
asthma. When they do prescribe them, patients
often abandon them and rely on bronchodilators
instead. They believe that bronchodilators are
effective because these medicines provide

quick relief from symptoms and that inhaled
corticosteroids are not effective because they
observe no immediate, obvious effect from them.
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Consequently patients are likely to under-use
inhaled corticosteroids.

Projects undertaken by The Union
evaluated asthma treatment outcomes after
one year of follow-up. They found that asthma
severity and symptom frequency reduced
significantly when patients took treatment
regularly. However, practitioners demonstrated
only moderate adherence to guidelines
for grading the severity of their patients’
asthma, and poor adherence to guidelines as
regards prescribing inhaled corticosteroids.

A substantial proportion of patients also
stopped taking their inhaled corticosteroids.

Falling short of success

Survey after survey shows these effective
medicines are not being used.

The USA

The Asthma in America national population survey
revealed that only 26.2% of persons who had had
persistent asthma symptoms in the previous month
reported using inhaled corticosteroids. The percentage
was even lower among smokers and persons
reporting lower income, less education and present
unemployment, all of whom were significantly less
likely to report current use of inhaled corticosteroids.

Europe

The Asthma Insights and Reality in Europe
study revealed that 46% of patients had daytime
symptoms, and 30% had asthma-related sleep
disturbances at least once a week. In the past 12
months, 25% of patients reported an unscheduled
urgent care visit; 10% had one or more emergency
room visits; and 7% were hospitalised overnight
due to their asthma. Yet, the proportion of
patients who used inhaled corticosteroids was
low. The study found that in the previous four
weeks, 63% of patients had used bronchodilators,
but only 23% used inhaled corticosteroids.

Asia Pacific

The Asthma Insights and Reality in the Asia-Pacific
study revealed that in China, Hong Kong, Korea,
Malaysia, The Philippines, Singapore, Taiwan and
Vietnam, 51.4% of respondents had daytime asthma
symptoms, and 44.3% reported sleep disturbances
caused by asthma in the preceding four weeks.
Survey respondents also reported that 43.6% had
been hospitalised, attended an emergency room or
made unscheduled emergency visits to other health
care facilities for treatment of asthma during the
previous 12 months. While 56.3% reported using
bronchodilators, only 13.6% reported current use
of inhaled corticosteroids.

Globally

The global Asthma Insights and Reality surveys
observed that asthma had a substantial impact on
patients’ lives with considerable loss of school days
and work days and that the current level of asthma
control worldwide was unsatisfactory.
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What is needed

to manage asthma
effectively in low- and
middle-income countries?

The under-use of inhaled corticosteroids
results in poor asthma control, frequent
unplanned visits to the emergency room, more
hospitalisations, and an unnecessary reduction
in quality of life for those who live with asthma.
To turn this situation around requires action on
several fronts:

Apply guidelines for standard case
management of asthma

The Union’s asthma guidelines were pilot
tested in health centres in Algeria, Guinea,
Ivory Coast, Kenya, Mali, Morocco, Syria, Turkey
and Vietnam. Investigators concluded that the
measures were feasible, effective and cost-
effective, with reductions in the severity of
asthma for the majority of patients, and the

almost complete disappearance of visits to
emergency services and hospitalisations.

Train clinicians and health care workers
to identify asthma patients

In Huaiyuan County, Anhui Province, China, a
project with The Union revealed that asthma was
not being diagnosed in the participating facilities
before the project was introduced. Patients
presenting with cough and difficult breathing
were usually diagnosed with chronic bronchitis
and treated with a combination of antibiotics,
systemic steroids, xanthine derivatives and/or oral
beta-2 agonists.

Inhaled corticosteroids had never been
available prior to the project. After training,
health workers identified a substantial number of
asthma patients who were treated with inhaled
corticosteroids and inhaled salbutamol. This
project suggested not only that asthma can be
a“hidden disease”, but also that health workers
can be trained to provide standardised case
management of asthma.
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Ensure quality-assured essential asthma
medicines are accessible and affordable

The high cost of inhaled corticosteroids is a major
barrier to asthma management in low- and middle-
income countries. The Union’s Asthma Drug Facility,
along with several countries running pilot projects, has
demonstrated that quality-assured essential asthma
medicines can be procured at low prices.

Serve chronic patients effectively

The huge majority of asthma patients are only
being treated on an emergency basis - when they
arrive in the emergency department with an acute
attack of asthma. Health services need to be organised
for the long-term management of asthma, with trained
health care workers and regular follow-up of patients.
This will reduce emergency visits and hospitalisations,
and empower patients and their families to manage
their asthma.

Collect and monitor data to assure
quality of care

To evaluate the effectiveness and quality of
asthma care, an information system allowing
outcome assessment of registered asthma patients
and overall evaluation of asthma management
should be established for facilities providing care.

Educate patients to overcome fears
and encourage self-management

Patient education is essential to prevent unnecessary
concerns about asthma and asthma medicines. Patients
need to learn that inhaled corticosteroids are not
addictive or dangerous. They need to understand that
their condition is ongoing, possibly lifelong, and that
itis variable (i.e., the timing and extent of symptoms
varies). They also need to learn how to manage
their asthma: how and when to take their medicines
and when to seek help from health care facilities.

Governments need to help set up
long-term management of asthma

An uninterrupted supply of essential asthma
medicines, organised services and trained human

resources are the minimum requirements for
health services to manage asthma.



The Role of Guidelines
:J in Managing Asthma

Philippa Ellwood, Innes Asher, Eamon Ellwood

Figure 1:
Asthma guidelines for
children in ISAAC countries

Despite the success of asthma
management guidelines so far,
increased efforts are required
to improve adherence to
guidelines and promote the
delivery of quality asthma care.

Asthma guidelines for
adults in ISAAC countries

Il Own national guidelines, without
pharmaceutical funding

Il Own national guidelines but
unsure about funding

I Own national guidelines, with
pharmaceutical funding

Il Own national guidelines, other
(see Appendix A, Figures 1 and 2)

B use international guidelines
(see Appendix A, Figures 1 and 2)

Il o guidelines exist
(see Appendix A, Figures 1 and 2)

The role of guidelines

The WHO reports that lack of awareness probably
represents the most important barrier to progress
in the diagnosis, treatment and care of individuals
with non-communicable diseases, including asthma.
Asthma management guidelines encourage awareness
and play an important role in patient care, focusing
on the assessment of asthma symptoms and
their severity, and recommendations for effective
medicines in children and adults, as well as
non-pharmacological measures.

Who determines the guidelines?

When the first guidelines were created in the late
1980s, it was almost uniform that pharmaceutical
companies sponsored the consensus meetings. In more
recent times, where there are alternative sources of
funding available, in many cases doctors are choosing
to create evidence-based guidelines, without the
involvement of pharmaceutical companies in any
aspect of the process.

Some groups developing asthma management
guidelines have been instrumental in constraining the
pharmaceutical industry, where attempts have been
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Figure 2:

Asthma management
guidelines for children
in ISAAC countries

made to broaden the therapeutic indications
for a particular type of medication. Others have
been able to discuss recommendations within
guidelines where these have not been based on
evidence.

However, asthma prevalence is increasing, and
the global economic burden is substantial. Despite
the success of asthma management guidelines
so far, increased efforts are required to improve
adherence and promote recognition of quality
asthma care. The use of asthma guidelines should
be encouraged to reduce hospital admissions and
improve asthma control for the benefit of both
patients and the health systems that serve them.

I Guidelines funding support source unknown
Bl Countries with no guidelines

Countries no response

Countries not surveyed

The ISAAC survey of national
guidelines 2011

To identify countries with existing asthma
management guidelines for children and adults,
ISAAC canvassed its collaborators from the 105
countries that participated in Phases One, Two and
Three. They were asked if they had guidelines for
children, for adults and also if the development
of the guidelines had been supported with
pharmaceutical company funding. *

There was an 88% (92/105) response rate to
the survey. Of the 92 countries that responded,
69 (75%) said they used asthma management

E Guidelines with pharmaceutical company funding
I Guidelines without pharmaceutical company funding

guidelines for children, and 71 (77%) said they
used them for adults.

For the children, 58/69 countries (84%) had
their own national asthma management guidelines.
Of these, 34 (59%) did not receive pharmaceutical
company financial support, 14 (24%) said they did
and 4 countries did not know if they had received
pharmaceutical company financial support or not.

For the adults, 61/71 countries (87%) reported
they had their own national asthma management
guidelines. Of these 28 (46%) did not receive
pharmaceutical company financial support, 18
(29%) said they did, and 8 countries did not know
if they had received pharmaceutical company

* Detailed results are shown in Appendix A.



Figure 3:

Asthma management
guidelines for adults
in ISAAC countries

I Guidelines funding support source unknown
Il Countries with no guidelines

Countries no response

Countries not surveyed

financial support or not. The results are shown
in Figure 1 with a more detailed description in
Appendix A.

Clearly, asthma management guidelines appear
to be an important part of medical practice in the
majority of countries. It is encouraging that, in the
58 countries with guidelines for children, more than
half (59%) were developed without pharmaceutical
company funding. While the percentage