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INTRODUCTION

The current knowledge on epidemiology and
epidemiological determinants of asthma is not yet
complete. In particular, some of the study results
are contrasting, mainly due to the lack of an exact
definition by which morbidity for asthma can be
identified and measured.

On the other hand, also the data on the mortal-
ity trends in different countries are a confirmation

of the lack of a standardization of asthma-measu-
rement criteria'.

In the document "Bronchial asthma: the dimen-
sion of the problem", released on January 2000 by
the World Health Organization on the Web page
(http://www.who.int/inf-fs/En/fact206.htlm), it is re-
ported that asthma deaths worldwide have reached
the amount of over 180 000 per year. In Switzerland
about 8% of the population suffers from asthma
against the 2% of 25-30 years ago. In Germany
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about four million asthmatics are estimated, while in
Western Europe, according to the UCB Allergy In-
stitute in Belgium, asthma has doubled in the last 10
years. In the United States asthma has increased
more than 60% since the early eighties and deaths
have doubled up to 5 000 per year. In Japan there
are about 3 000 000 asthmatics, of which 7% have
severe and 30% moderate asthma. In Australia one
child every six under age 16 suffers from asthma.

In the last years, the interest towards bronchial
asthma by the scientific community in the respira-
tory disease field has increased. As a matter of
fact, recent accomplishments lead to believe that
the occurrence of asthma has been increasing in the
developed countries, even if the range of preva-
lence rates described is quite broad®,

Although it is diffcult to define asthma for epi-
demiological studies, the prevalence of asthma, as-
sessed by the definitions reported by the question-
naire of "diagnosed asthma in life" and "wheezes
lifetime", is already high and still increasing’.

Despite many notions on the pathogenesis, the
aetiology of the disease is not yet completely
known and there iS no unanimous consensus on
how to justify the increase of disease cases re-
ported in the last years and their different geo-
graphical distribution.

There are contrasting opinions also on the dis-
tribution and the meaning of some of the epidemi-
ological determinants of the disease. It is not
known if the asthma mortality rate is increasing
everywhere or perhaps only in some countries (for
example in New Zealand and in Australia where
even an "asthma epidemic" has been mentioned)
and if this increase is connected to an improper use
of drugs or to an increasing prevalence of the dis-
ease. Recent studies seem to indicate an increase of
the prevalence rates of asthma world-wide*’.

In 1996 the American Thoracic Society pub-
lished a document on the health effects of outdoor
air pollution which has allowed to draw a picture
on the scientific knowledge regarding such issue™,
This document has been somewhat updated in
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1999°. Since the second half of this century, fol-
lowing three serious acute episodes that yielded an
appreciable increase in the mortality rate of the
population involved, air pollution has begun to be
considered a serious problem of public health, and
as such, it has become object of numerous epide-
miological and experimental studies’.

Most of the diseases that are affected by air pol-
lution can ‘also be caused by other factors such as
cigarette smoking and by occupational exposure to
dusts and fumes®.

Therefore, the epidemiological branch that cov-
ers air pollution is specific as to variable of expo-
sure but:not-as to kind of health effects. Forobvi-
ous. reasons, the respiratory system ‘is the first
target for health effects caused by-air pollution.

The epidemiological field that is interested in
air pollution has characteristics that distinguish it
from other epidemiological fields, such as ubiquity
of the exposure, difficulty in the evaluation of in-
dividual exposure and episodes of acute exposure,

Exposure to air pollution is ubiquitous since it
cannot be avoided once the pollutants have been
emitted or have been formed in the air. Thus, one
of the problems in e¢pidemiological studies is find-
ing subjects that haven't been exposed and could
represent the control group”.

Also when the concentrations of outdoor envi-
ronmental pollutants are more or less uniform
through time and space (which rarely occurs),
evaluation of individual exposure is made difficult
by the fact that people spend most of theirtime in
indoor environments (home, workplace and public
areas). Therefore, in air pollution epidemiology,
the knowledge of the sources of indoor pollution is
particularly important for defining total human ex-
posure’.

The health effects provoked by air pollution can
be acute or chronic. In some circumstances, there
can be accidents (for example in industrial plants)
with out-spills of large quantities of air-dispersed
pollutants that can determine the exposure to high
concentrations of outdoor air pollutants',
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Unfavorable climatic conditions for the disper-
sion of airborne pollutants constantly emitted by
sources such as vehicular traffic, industrial plants,
and domestic heating, are among the most common
causes of these episodes of high concentrations of
air pollution in the outdoor environment. A period
of high-air pollution concentrations, due to adverse
weather conditions, goes usually on for some days
and is defined as an "episode of air pollution".

Episodes of air pollution can happen in winter
or in summer and are characterized by -different
pollutants. High concentrations of photochemical
pollutants, such as ozone, can happen during the
summer. Pollution from increasing use of fossil fu-
els for heating is typical during the winter’,

As mentioned above, aside from -air pollution,
other factors; such as tobacco smoke, occupational
exposure to dusts or to irritant gases and exposure
to indoor allergens, can cause respiratory diseases.
Hence, it is necessary to pay special attention in
controlling confounding factors™.

In the last decades, the concentration of air
pollution components such as SO, and total
suspended particulate has decreased in many
areas of Europe: This is due to the accom-
plishment ‘of actions realized with the aim to
reduce emissions and to variations in energy
productions for industrial processes and heat-
ing. Instead, levels of other pollutants as NO;,
O3 and fine and ultra-fine corpuscolate parti-
cles have increased during the same period,
especially due to the vehicular traffic intensi-
fication. In the past, epidemiological studies in
Europe evaluated the health effects produced
by high concentrations of pollutants as SO,,
total suspended particulate, and “black
smoke". More recent studies reported the ef-
fects of air pollution on respiratory symptoms
and pulmonary function at lower levels, some-
times below the attention threshold set by
regulations, suggesting the existence of atmos-
pheric pollution effects below those levels so
far considered safe for health''.
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ASTHMA AND "OUTDOOR" POLLUTION

Recent estimations indicate that in the whole
world about 100 to 150 millions of people, roughly
the equivalent of the people of the Russian federa-
tion, are affected by asthma and this number is in-
creasing (http://www.who.int/inf-fs/en/fact206.htlm).
There has been a generalized increase of the preva-
lence rates of respiratory problems among children in
the whole industrialized world. In the 1983-1993
decade there has been a fivefold upraise of the num-
ber of English families that have asked for invalidity
indemnity because of children affected by severe
asthma’. ,

Recently, increases in deaths and morbidity
from asthma have been observed in the United
States” and in other industrialized countries in
which also an increase of the severity of the dis-
ease has been reported.

The exacerbations of asthma have been con-
nected to the increases of environmental concentra-
tion of ozone™ and of particles” with an estimated
increase of 3% in asthma attacks associated to a
10pug/m’ increase in PM g (Table 1),

A larger demand for medicines against asthma
has been connected to the increased of the levels of
particulate in a cohort of asthmatics in Utah and in
a group of asthmatics in The Netherlands (panel
study), with an estimated effect of a 2.9% increase
in the use of bronchodilators associated to a
10pg/m’ increase in PM ",

While individual predisposition towards devel-
oping-atopy and asthma is genetically determined,
the substantial geographical variations in the pre-
vailing ‘of such factors are due to ‘environmental
factors'®: exposure to outdoor pollutants’, exposure

to indoor pollutants'®, tobacco smoke’, alergens (in

particular, the house-dust mite)"”. Smoke.of the
mother during pregnancy has been connected to a

reduced pulmonary development in children and to_

the persistence of asthma in adulthood". Smoking
adults are more frequently sensitized to new occu-
pational allergens’. A recent survey conducted in

Vol. VII N*4-5 351



REVISTA PORTUGUESA DE PNEUMOLOGIA/XVI CONGRESSO DE PNEUMOLOGIA

 TABLEI
‘Combined effect estimates of daily mean particulate pollution

% Change in health indicator
per each 10 g/m’
increase in PMyy

Inerease in daily mortality
Total deaths
Respiratory deaths
Cardiovascular deaths

Increase in hospital usage (all respiratory)
Admissions
Emergency department visits

Exacerbation of asthma
Asthmatic attacks
Bronchodilators
Emergency department visits~
Hospital admission

Increase in respiratory systems reports
Lower respiratory
Upper respiratory
Cough

Decrease in lung function
Forced expired volume
Peak expiratory flow

1.0
34
1.4

08
1.0

30
2.9
34
1.9

30
0.7
1.2

0.15
0.08

* One study-only:
From reference n®14

France, the National Adolescent Health Survey
(NAHS), showed that prevalence rates of asthma
were higher among boys while a more severe dis-
ease was associated with early onset and female
sex. No association was found between this disease
and puberty".

Recently, it is common belief that the increase
of the prevalence rate of asthma is due to the varia-
tions in lifestyle throughout the last decades which
could have led to a more susceptible population’.
These variations include: changes in the diet, par-
ticularly a minor uptake of anti-oxidants that could
enhance susceptibility to infections and inflamma-
tion of airways; reduction of the size of families
with children exposed to a minor number of viral
infections in early age, thus possibly being com-

pletely protected by infections to the extent of not

enabling their immune system to develop correctly.
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Indeed, epidemiological evidence suggests that
having older brothers or sisters is protective with
respect to atopy and this seems to depend ‘on the
effect of the respiratory infections that detour the
immune response from the pattern involving T
helper lymphocytes subtype 2 (Th2) towards the
one of Thl",

It seems unlil{ely that variations in reporting or
diagnosing the disease could be responsible of the
increased incidence of respiratory problems ob-
served in recent years in all the industrialized
world. Between 1976 and 1987, the severe asthma
attacks have more than doubled in England and in
Wales (from 10,7 to 27,1 every 100 000 patients a
week), with the highest increase among children’.

Other allergy diseases as hay fever are becom-
ing more common in industrialized societies, par-
ticularly in the urban areas®. There is some evi-
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dence indicating that hay fever symptoms are
exacerbated when the concentration of pollutants
are high” and that vehicular exhaust can enhance
sensitivity towards pollen®. These observations
suggest that atmospheric pollution plays a consid-
erable role in the exacerbation of the disease in
asthmatics, and that it can contribute to the overall
morbidity due to asthma and to respiratory aller-
gies. A European multi-center epidemiological
study is evaluating the short term effects on health
using the methodic of time series (APHEA). From
the results published so far it shows that, as in the
Unites States, in the European cities participating
to the study there is an association between the
daily levels of particulate, NO, and SO» and exac-
erbation of asthma®.

Contrasting evidence regarding the relationship
between air pollution and respiratory disease is
shown by three German cross-sectional studies to
which about 9 000 adults (age 20-44, in the Euro-
pean study ECRHS) resident in Erfurt (East Ger-
many) and Hamburg (West Germany), 8000
school-age children (age 9-11) resident in Lipsia
(East Germany) and in Monaco (West Germany),
and ‘about 2 000 children in preschool-age (age 6)
resident in the polluted areas and in the control ar-
eas of East and West Germany>?®, respectively,
have participated. Higher prevalences of bronchi-
tis, tonsillitis, recurring cold, and chronic cough
have been estimated in East Germany. character-
ized by higher pollution levels (high concentrations
of particulate and SO,). Instead, higher prevalence
of asthma, rhinitis, allergic sensitivity and hyper-
responsiveness have been observed in West Ger-
many. However, wheezes have resulted to have a
greater prevalence in West Germany considering
the study on the adult population, while consider-
ing the study on children ages 9-11, they have
shown to have a higher prevalence in East Ger-
many. Vehicular emission concentrations have re-
sulted greater in West Germany than in East Ger-
many. However, it seems unlikely that this greater
prevalence of allergic respiratory conditions is im-
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putable to vehicular emission alone, but rather to
other factors associated to the lifestyle of western
societies that should be considered’. A population-
based study realized by the SIDRIA Collaborative
Group in children living in some areas of northern
and central Italy has shown an increased occur-
rence of current respiratory symptoms in subjects
exposed to the exhausts from heavy vehicular traf-
fic®,

Epidemiological investigations are little dif-
fused because, beside the acquisition of a scientific
standardized methodology, they also require a con-
siderable expense of personal energies and of time.
However, if accomplished, they would offer pre-
cious results both in terms of broadening scientific
knowledge and of providing useful data for health
and economical territory programming.

In Italy, two large perspective studies have been
conducted; one in the rural area of Po Delta (3,289
subjects, aged 8-64, investigated from 1980 to
1982 in the first phase; 2,841 subjects aged 8-73,
investigated since 1988 to 1991 in the second
phase) and one in the urban area of Pisa (3,866
subjects, aged 5-90, investigated from 1985 to
1988 in the first phase; 2,841 subjects, aged 8-97,
investigated from 1991 to 1993 .in the second
phase).

When comparing air quality in the two areas,
total suspended particulate and SO, reached higher
levels in the urban area; indeed, in regard to the
two second phases, the mean annual values of par-
ticulate and of SO, were 99 and 24 pg/m’ in Pisa
area, but 54 and 8 pg/m’ in Po Delta area.

The results obtained up to date have shown a
higher prevalence of respiratory symptoms and
diseases (especially of rhinitis and wheezes) and of
bronchial reactivity in the urban area of Pisa com-
pared with that of Po Delta. Considering the two
cross-sectional phases in the rural and urban areas,
Fig.1 shows that there has been a general increase
of respiratory symptoms/diseases in non smokers
aged 25-64 and, in particular, of wheezes and
rhinitis in the second studies; dyspnea has re-
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Cross-sectional comparison of prevalence rates of respiratory symptoms/discases in non-

smokers, 25 to 64 ycars, participating in the first and second surveys of Po Delta (PDI, PD2)
and of Pisa (PI1, PI2). "p<0.05; ~"p<0.01; *~"p<0.001 (PDI vs PI2); ¥ p<0.05; ¥ p<0.01; I

p<0.001 (PD2 vs PI2).

markably increased only in Po Delta area. For what
concerns the skin tests to the most common aller-
gens, high frequencies and of the same entity
(about 1/3 of population) have been shown both in
Pisa and Po Delta areas’. As to the determination
of the total serum IgE, in the Po Delta area mean
values of 40KU/L have been found, together with a
relationship to gender (higher values in males),
positive skin test to common aeroallergens, active
and passive smoking and work exposure to dusts,
chemical compounds and gas®. In Latium, Forast-
iere et al have suggested that living in an area with
higher pollution levels, also if within the standards
of air quality, can increase bronchial reactivity inde-
pendently from atopy, asthma and diameter of the
airways®. Zwich et al¥ and Wang et al*' have found
a greater prevalence of bronchial hyperresponsive-
ness in children exposed to high concentrations of
ozone and incinerator pollutants, respectively.

A common limit to most of the studies is repre-
sented by the fact that the studies cover large areas
in which the individual level of exposure is defined
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by residence in the area. That, on one hand, leads
to a potential misclassification of the subjects
which reduces the power of the studies and the ca-
pability to spot risks that are not particularly high,
and, on the other hand, it does not allow to put into
evidence dose-response relations since all the resi-
dences in a given area are considered equally ex-
posed. Therefore, there is a need for studies in
which individual exposure can be defined with ac-
curacy through complex geo-temporal elaboration
of data from the monitoring of air quality. More-
over, there is a need to better identify the subjects
affected by asthma, creating subgroups based on
onset age, persistence of symptoms, pulmonary
function in early months of life, sensitivity spec-
trum towards allergens. Indeed, it is possible that
the relationship between disease and environment
could be different in these subgroups and that these
variations should be taken into account in the fu-
ture studies.

In conclusion, epidemiologic evidences that
support the existence of a relationship between en-
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vironmental pollution and airways diseases are in
agreement for what concerns bronchitic manifesta-
tions, while there are discrepancies for what con-

cerns the relationship between environmental and

asthma or symptoms and funcmonal conditions cor-
related to asthma. There is, however, agreement in
believing that air conditions and the concentration
of some pollutants can be the cause of a worsening
of the symptoms in asthmatic subjects. The rela-
tionship between the incidence of asthma in sus-
ceptible subjects; but still not ill, and the conditions
of air pollution is yet to be clarified.

REFERENCES

1. 'WOOLCOCK Al. Worldwide: differences in asthma
prevalence and mortality. Chest 1986; 90: 5, 40s-45s.

2. 'WOOLCOCK Al, PEAT JK. Evidence for the increase in
asthma worldwide. Ciba. Found Symp 1997; 206: 122-
139, ‘

3. SEATON A, GODDEN DJ, BROWN K, Increase in
asthma: a more toxic environment.or a more susceplible
population? Thorax 1994;49: 171-174.

4. AMERICAN THORACIC SOCIETY. State:of art. Health
effects of outdoor air pollution. Part I. Am:J Respir Crit
Care Med 1996; 153: 3-50.

5. AMERICAN THORACIC SOCIETY. State of art. Health
effects of outdoor air pollution. Part Tl Am J Respir Crit
Care Med 1996; 153: 477-498;

6. AMERICAN THORACIC SOCIETY. What constitutes an
‘adverse health effect of air pollution? Am J' Respir Crit
‘Cate Med 2000; 16: 665-67:

7. 'VIEGI G, ENARSON DA. Human health effects of dir
pollution from ‘mobile sources in Europe: Int J Tubere
Lung Dis 1998; 2:947-967.

8. VIEGI G, PAOLETTI P, CARROZZI L ct al. Prevalence

. rates of respiratory symptoms in italian general popula-
tion-samples; exposed 1o different Tevels of airpollution.
Environ Health Perspect 1991; 94: 95-99.

9. BALDACCI S, CARROZZI L, VIEGI G, GIUNTINI C.
Assessment of respiratory effect of air pollution: study
design on general population samples. J Environ Pathol
Toxicol Oncol 1997; 16 (2&3): 77-83.

10. LEBOWITZ MD. Epidemiological studies of the respira-
tory effects of air pollution. Eur Respir J 1996; 9: 1029-
1054.

Julho/Outubro 2001

XVI CONGRESSO DE PNEUMOLOGIA/TEXTOS

11. ROEMER W, HOEK G, BRUNEKREEF B et al. Effect of
short-term changes in- urban air pollution on the respira-
tory health of children with chronic respiratory symptoms
~The PEACE project: Introduction. Eur Respir Rev 1998;
8:4-11.,

12. PEDEN DB. The effect of air pollution in asthma and res-
piratory allergy. The American experience. Allergy Clin
Immunol News 1995; 7: 19-23.

13. LIPPMAN M. Health effects of ozone: a critical review. J
Air Pollut Control Assoc 1989; 39: 672-695.

14. DOCKERY DW, POPE 1Il CA. Acute respiratory effects
of particulate air pollution. Annu: Rey: Public Health
1994; 15: 107-132.

15. STERK PJ, BUIST SA, WOOLCOCK AJ et al. The mes-
sage from the World Asthma Meeting: Eur Respir J1999;
14: 1435-1453.

16. VIEGI G, PAOLETTI P, CARROZZI L et al. Effects of
the home environment on respiratory symptoms of a gen-
eral population sample in Middle Italy. Arch Environ
Health 1992;47: 64-70.

17. WORLD HEALTH ORGANIZATION. Dust ‘mite ‘aller--
gens and asthma: a world wide problem, International
Warkshop Report. Bull WHO 1988; 66: 769-780.

18, AGABITI N, MALLONE 8, FORASTIERE F et al. The:
impact of parental smoking on asthma and wheezmg
Epidemiology 1999; 10: 692-698.

19. MOREAU D, LEDOUX §, CHOQUET M, ANNESI-
MAESANO L Prevalence and severity of asthma in ados
lescents in France. Cross-sectional and retrospective
analyses of a large population-based sample; Int J Tubere
Lung Dis 2000; 4: 639-648.

20. VIEGI G, ANNESI-MAESANO . Lung diseases induced
by indoor and outdoor pollutants. In "European Respira-
tory Monograph” "Occupational Lung Disorders"; edited
by C-E. Mapp, Sheffield (UK); Monograph n® 11, 1999;
4:214:241.

21 D'AMATO G. Ouldnor air pollution in urban areas and
allergic respxratory diseases. Monaldi Arch Chest' Dis
1999; 54:470-474.

2. SUNYER J, SPIX C, QUENEL P et-al. Urban air pollu--
tion and emergency admissions for asthma in four Euro-
pean cities: the: APHEA Project. Thorax 1997; 52: 760~
765.

23. NOWAK D, HEINRICH J, BECK E et al. Differences in:
respiratory symptoms between: two cities in Western and
Eastern Germany: the first report in adults, Am J Respir
Dis 1993; 147 (4): A378.

24. VON MUTIUS E, FRITSCH C, WEILAND SK et al.
Prevalence of asthma and allergic disorders among chil-
dren in united Germany: a descriptive comparison. Br

Vol. VIEN*4-5 355



REVISTA PORTUGUESA DE PNEUMOLOGIA/XVI CONGRESSO DE PNEUMOLOGIA

Med 111992; 305: 1395-1399.

25. BEHRENDT H, KRAMER U, DOLGNER R et al. Ele-
vated levels of total seruzn IgE in East German children:
atopy, parasites, or pollutants? A comparative: study
among 2054 preschool ¢hildren in East and West Ger-
many.Allergo J 1993; 2: 31-40:

26, CICCONE G, FORASTIERE F, AGABITI N et al. Road
traffic and adverse respiratory effects in children.
SIDRIA Collaborative Group. Occup Environ Med 1998;
55:771-778.

27, VIEGI G, PEDRESCHI M, BALDACCI § et dl. Preva-
lence rates of respiratory symptomsiand discases-in gen-
eral population samples of North and Central Italy. Int J
Tubere Lung Dis1999; 3: 1034-1042.

O asmatico e a escolha da profissao

MARIO' CHAVES LOUREIRO"

INTRODUCAO

A asma bronquica (A.B.) ¢ uma afecgdo de
natureza inflamatéria, complexa, repetidamente
agudizada e autolimitada na maioria das vezes e

outras (menos) potencialmente crénica.

Resulta da interacgio entre o meio-ambiente e o
epitélio respiratdrio, este “marcado” pela genética,
e ¢ mediada por reacgdo imunologica adequada a
cada circunstancia.

Sendo assim, natural ¢ que o asmdtico deva
acautelar o estilo de vida pessoal, familiar e profis-
sional, evitando expor-se aos factores ambientais,
que sabe serem-lhe desfavoraveis. Mas, antes de
analisar estes aspectos, visitem-se; sumariamente,
as caracteristicas patogénicas e clinicas da asma e
da mediag¢ao imunoldgica, para se enquadrarem 0s
aspectos antes focados. Clinicamente, apds contac-

* Chefe de Servigo de Pneumologia
HUC:
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to com o estimulo indutor a reac¢do desencadeia-se
entre 5 a 15 minutos, dura cerca de 1 hora, poden-
do autolimitar-se ‘ou ndo. Secundariamente, pode
instalar-se a chamada reac¢ao tardia, que surge 2 a
6 horas apds a exposi¢ao, podendo manter-se de 12
a 24 horas. Segue=se um periodo de hiperreactivi-
dade das estruturas bronquicas, que por reestimu-
lagdo especifica, inespecifica (irritantes) ou autd-

noma, pode manter a inflamagcéo.

A reacgdo inflamatéria € imunoldgica, maiorita-
rimente IgE mediada, mas podendo nao o ser, LT
dependente ou ndo, mas sempre cosinofilica e
dependente do perfil citoquimico Th, (ILy, ILs).

Independentemente dos agentes capazes de
induzirem as crises asmdticas, outros hd suficien-
temente agressivos, para amplificarem a reacgio
inflamatoria ou até a desencadearem. por mecanis-
mo diverso e, outros ainda, denominados irritan-

tes; s6 por si determinantes para provocarem pelo

menos broncoconstri¢ao.
E, sendo a “condi¢do™ asmatica dificilmente
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