THE RESPONSE OF NORMAL CHILDREN
AND ASTHMATICS TO EXERCISE AND THE
ROLE OF BRONCHODILATORS IN REVERSING
EXERCISE-INDUCED ASTHMA

THESIS

Submitted in Partial Fulfilment

of Master Degree of Paediatrics

BY

FOUAD ABDOOL
(M.B.Ch.B.)

Under Supervision of

Prof.Dr. KOTB AHMED TOLBA Ass.Prof.Dr. KARIMA AHMED ABDEL KHALIK
Professor of Poediatrics Ass. Professor of Pocediatrics
Ain Shams University Ain Shams Universiy

Dr. MAGID ASHRAF ABDEL FATTAH IBRAHIM
Lecturer of Paediatrics

Aln Shams University

FACULTY OF MEDICINE
AIN SHAMS UNIVERSITY

1985

Central Library - Ain Shams University



ACKNOWLEDGEMENTS

-

I would like to thank Professor Koth
Ahmed Tolba for having had the privilege %o work

under his supervisiorn.

Dr. Karims Ahmed Abdel FKralik, Assistant
Professor of Paediatrics provided me with this
irteresting subject. £he guided me during tre
practical work and helped me in every possitle way
to make the completion of *this work & reslity. I am

mest grateful to her.

My theanks also tec Tr. Magid Ashraf Abdel
Fatteh Ibrernim, Lecturer of Fzedlatrics, who gave =
lot of his time and effort to improve the quality
of this work.

T would like to express my appreciation
to my friend, Dr. Muhammed Yerhia Fl-iwadi for his
help in the statisticeal znzlysis ¢f oy results and
last but not least, I woulc like To extend ny thanks

to my wife, who has patlenvly typed this thesis.

o

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Chapter

II.

III.
Iv.
V.
VI.
VII.

VIII.

CONTENTS

INTRODUCTION AND AIM OF THE WORK

A REVIEW OF THE LITERATURE
Definition

Viral Infections and Obstructive
Airway Disease

Epidemiclogy

Genetics

Retiology

Pathogenesis

Pathology

Clinical Picture

Clinical Patterns cof Asthma
Investigations

Differential Diagnosis

Management

Exercise and Bronchial Asthma
Treatment of Exercise-induced Asthma
Exercise~induced Asthma and Competi-
tive Athletics

MATERIAL AND METHCDS

RESULTS

DISCUSSIONS

RECOMMENDATIONS

SUMMARY AND CONCLUSIONS

REFERENCES

ARABIC SUMMARY

Central Library - Ain Shams University

10
11
14
20
20
22
25
35
20
59
68

71

74

77

93

102

104

106



Chapter |

INTRO 'QII@N |
AIM OF THE WORK

Central Library - Ain Shams University



1

INTRODUCTION

An asthmatic attack may be precipitated
by many factors such as exposure to antigens, in-
fections or chemical and physical irritants. Phy-
sical exercise fregquently produces acute airway
obstruction in both adults and children. The term
exercise-induced asthma (EIA) is usuzlly applied
to this condition. Though EIA is common at all
ages, it is particularly common in children. In
many children a clear history of exercise-induced
asthma is obtained and these children are fresuently
prohibited fror taking pert in physical activities.
In others, exercise-induced tronchospasm hecomes
evident by doing pulmonary function test before
and after exercise.

The acute episode of asthma induced by
exercise is indistinguishable from that which
develop from other causes, except that EIA is
sudden in onset, short in duration, usually self-
limited and always reversible {Cropp, 1975). A
single exercise does rnot result in recurrent epi-
sodes of air-flow obstruction or status asthmaticus
(McFadden, 1984).

Reccgnition, preventien and canagement
of EIA is particularly important in children to allow
them to participate in physical sctivities as their

fellow friends and lead asg normal a life as possible.
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AIM OF THE WORK

This study aims to get an insight in
+he difference between the response of normal
children and asthmatics to a standardised exer-
cise test.

Also, the correlation between .the
severity of asthma as judged clinically (history
and examination) and exercise-induced bronchospasm
will be compared.

Finally, the effects of salbutamol
and rimiterol hydrobromide will be compared in
their role in reversing post-exercise broncho-

constriction in the asthmatic group of children.
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A REVIEW OF THE LITERATURE

DEFINITION OF BRONCHIAT: ASTHMA

Asthma is defined by the American Thoracic
Society as & disorder characterized by an increased
responsiveness of the airway to various stimuli and
resultant ventilatory obstruction. The latter results
from bronchial smooth muscle contraction and is often
accompanied by mucosal oedema and hypersecretion of
rucous. These changes result in respiratory distress
which is usually rapidly reversible either sponta-
neously or with treatment.

Lrnother definition which is widely accepted
is that of Scadding (1966} who defined asthma as a
disease characterized by wide variation over short
periods of time in resistance of airflow in the

intrapulmonary airways.

VIRAL INFECTIONS AND OBSTRUCTIVE ATRWAY DISEASE

Viral infections of the respiratory tract
are a major cause of episcdes of wheezing, perhaps
being the most common cause of acute wheezy illness
in infancy and early childhood (Welliver, 1983). A4s
rany as 40% of acute wheezy episodes in young children
are associated with recovery of viral pathogens in
threat cultures (¥cIntosh et al, 1973). Henderson et
al, (197S9) isolated virus from 203 wheezy infent under
two years of age. Of these isolates, 44% were Respi-
ratory Syncytial Virus, 26% Parainfluenzavirus, 13%

Adenovirus and V¥ other viruses. These data agree
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closely with other studies reviewed by cIntosh

et al, (1973}, Tt should te stressed that no
evidence exists currently to support an aetiolo-
gic role of bacterial infection in asthma at any
age (McIntosh et al, 1972%, Horn et al, 1979,
Hudgel et al, 1979). Of the virus implicated,
Respiratory Syncytial Virus (RSV) is the commonest
wheeze-associated respiratory illness. In early
infancy, RSV is the commonest cause of bronchioli-
tis (Henderson et al, 1979.

in increasse in bronchiel reactivity after
acute bronchiolitis and cther lower respiratory
tract infection has been shown in children. Whether
this is fundamental and possibly releted to ateopic
status or is acquired as a result of infection, perhaps
by allergic mechanism is unclear (Godfrey, 1984).
Rooney and Williame, (1971), Freemen and Todd, (1982),
Konig et al, (1S72) report tkat trere is an increased
incidence of personal and family allergy in bronchic-

litis infants especially if they continue to wheeze.

On the other hand, Mok and Simpson, {1982},
- Bims et al, (1981, Pullen and EFey, (1982} find no such
association between treonchkiolitis and atopy.

It is postulated that RSV brenchielitis
causes a vigorous T-lymphocyte proliferation which
leads to an excess of IgX production (CGodfrey, 19843,

The combination of the virus antigen with the cell
bound IgE liberates excessive amounts of nistamine

and possibly other chemical mediators leading to
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airway obstruction and wheezing {GoGfrey, 1984).
Clearly this vigorous immunological resvonse could

be due to an abnormality in the infant existing
before acgquiring the infection or it could be induced
by the virus itself.

The origin of bronchial reactivity has
been the subject of considerable debate. Studies
of identical twins have shown that bronchial reac-
tivity is not solely under genetic control, as
normal or low level of reactivity has been found
in identical twins of asthmatic subjects (Falliers
et al, 1971). It has been sugsested that bronchial
reactivity reguires btoth a genetic predisposition
to the condition and an inciting event. This could
explain why some children acquire bronchial reacti-
vity after an acute respiratory infection while
others do not. £o, bronchiolitis and asthma are
in fact two different entities whick rave a number
of features in common and overlap in the age range
in which they affect children.

Bronchiolitis can te regarded as a specific
viral infection with a pezk incidence in early infan-
cy (6 months) which causes both cellulsr and humoral
immunologic changes, and renders the infant suscep-
tible to one or more further episcédes of wheeze
because of a modest percentazge of induced tronchial

hyperreactivity.
Conversely, children who have episodes of

virus induced wheezing beyond 12 - 18 months of age
with a history of personal or family sllergy is
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wost likely to have asthma and nay continue to have
attacks for some yeesrs (Godfrey, 41984),

Eetween & — 12 ponths of age the classi-
fication of first time wheezes appears to be much
less certainly due to the overlap of bronchiolitis
and asthza at this age (Godfrey, 1984).
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EchermaTic representation of the inci-
dence of RSV bronchiolitis and asthms
WiTth respect to eze basesd on published
data /Tenry et al, 1977 ), the propor-
tion of infants responding to Troncho-
dilators (Teusgigz e: gl, 18825 is ziso
shown,
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EPTDEMIOLOGY

Prevalence

It is estimated that 5 to 10% of children
will at some time during childhood have signs and
symptoms compatible with asthma (Fllis, 1983). For
unknown reasons asthma is uncommen in New Zealand
highlanders, American Indians, Esquimos and West
Africans.

In a study of clinic referral Speight,
(1978} concluded that confusion over terminology
and a long standing btelief that the Yerm "asthma"
should be avoided when talking to parents might
be responsibtle for much underdisgnosis and under-
treatment. Only one-third of children experiencing
greather than 12 episodes of wheeze were labelled
as asthma. Two-thirds of children with history of
wheeze did not receive bronchodilators and 55% of
these children received antibiotics. This might
be explained by a reluctancy of physicians to
label their patients as asthmatics, This may be
due to the longstanding paediairic tradition that
the word asthma should te used only as a last
resort when dealing with yourng children who wheeze.
This was originally meant to avoidé parental anxiety,
but under-diagnosis and under-treatment of asthma
are not Jjustified whatever the reason. Prescribing
expectorant and antibiotics will net help the asth-

matics much.
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Se% of all childrern with zsthma could be
identified by the parents' reply to & single guestiocn
"Has your child ever had attascks of wheeze?" (Speight,
1878). Tiagnosis presents a protlem only when doctors
fail to zsk specifically stout wheeze, whken parents
volunteer less helpful symptoms such as cough or
chestiness as children are often free of overt wheeze
by the time they are seen. Laboratory test and special
investigations are unnecessary for the disgnosis and

menagement of most cases of asthms.

It can te emphasized that asthma is one

of the commonest respiratory disorders of childhood.

Sex Distribution

Brorchial asthma is more common in rcales
in early childhood (McNicol and ¥Williams, (1973 .
Aecording to Ellis, (1983}, asthma is twice as
common in boys prior to puberty. After puberty,
the sex incidence is egual. This sex difference
may bte due to the fact that asthma in young girls
is muck milder and may pass unnoticed or not diag-
nosed as asthma. In those with infrequent episodes
the distribution between toys and girls are egual
(Phelan et al, 1982). In those children with fre-
guent episodic asthms, 70% are males and 30% are
females and in chronic asthme, the ratio of male

to female is 4 : 1.

Age of Onset

Three to four per cent of children will
have onset of wheeze pricr to the zge of & months,
60 to 65% between © months and 2 years and 20 to
25% between 3 yvears and 7 years (FPhelan et al, 1982).
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Morbidity

Asthma is one of the irportant causes of
chronic illness in childhood. More school days are
lost on accocunt of asthma than any other chronic
illness., Shira, (1973) reported that asthma is
responsible for 22% of all days lost in school,
20% of total number of restricted zctivity days and
20% of days spent in the sick ted.

Effect on Growth

Infreguent episodes asthma has no effect
on growth. Those who have freqguent episodes of
asthmatic attacks, the effect on growth is minor
and in the past this was due %o oral steroids. The
availability of inhaled stercids now should not cause
growth retardation. <hose who hzve chronic asthna
show growth retardation at 10 years and is maximal
at 14 years (Martin et al, 1981). Lt 10 years,
the retardaticen is meinly in height, Tut at 14 years

it is voth in height and weight.

Puberty is delayed in children with chronic
asthma and this may be the major factor resronsible
for the retardation in height. By the age of 21 years,
almost 211 subjects with asthmza have achieved normal
stature.

Mortality

Teath in asthma has to be distinguished
into the following groups:

—— death due to asthmatic attacks.
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