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INTRODUCTION AND AIM OF THE WORK




Bronchial asthma is a major respiratory disease affe-
cting approximatly 6 millions of children below the age of
12 years in the United States and has a significant morbid-
ity and mortality. However, the true incidence of asthma is

unknown and can be only estimated indirectly (Speizer,1968).

Asthma is responsible for a significant proportion of

school days lost because of chronic illness.

Asthma can lead to severe psychosocial disturbances

in the family. With proper treatment, however, much relief

can be provided.

Underweight, understature and retardation of bone age
have been reported in association with bronchial asthma

(Von Metre et al.,1960 ; Falliers et al.,1961 ; Spock,1965).

Aim of the work :

This study aims to :
1) Assess the physical growth of children suffering from

bronchial asthmae.

2) Couzpaie the physical growth of asthmatic children with
that of non asthmatic ones of the same sex, age and socio-

economic status.



BRONCHIAL ASTHMA




DEFINITION OF BRONCHIAL ASTHMA

Bronchial asthma is a complex disorder,which cannot be
defined adequately in terms of a single pathophysiological
mechaniém, and there is no universal agreed definition of

the word asthma (Proter & Birch,1971).

In 1962,the Committee of the American Thorathic Society
defined asthma as a disease characterized by an increased
responsiveness of the trachea and bronchi to various stimuli
and manifsted by widespread narrowing of the airways that
change in severity either spontaneously or as a result of

treatment.

Scadding (1976) suggested that asthma is a disease
characterized by wide variations ,over short periods of time,

in resistance to flow intrapulmonary airways.

The basic problem in asthma is hyper-reactivity or
"twitchiness" of the airways, causing the subject to develop

bronchospasr. in response to variety of stimuli (Burrows,

1979).

Bronchial asthma can be also defined as a recurrent
generalized airway obstruction which ,at least in the early
stages, is parovysmal and reversible (Crofton & Douglas ,

1981).



INCIDENCE OF BRONCHIAL ASTHMA
The true incidence of asthma is unknown and can only

be estimated indirectly (Speizer,1968).

The prevalence figures for asthma are very crude,and
comparison between different surveys subjects to wide margin
of error (Clark & Godfrey,1977). The published tigures sug-
zest an asthma prevalence of 2.5% in primary achool children
(Smith,1961). In Egypt, the incidence of asthma among dise-
ased children presenting to out-patient clinics of Children'’s
Hospital,Cairo University, was found to be 2.2% (El Hefny,
1966) .

Most serveys in Britain,North America and Australia
have found that, in at least 30% of patients asthma began
before the age of 10 years. In Scandinavia,India and Nigeria
a childhood onset has been much less common (Clark & Godfrey,

1877).

Sex Incidence:

The great majority of surveys have found a male excess
of asthma in chilcdhood 1.5 : 1, and tendency to decrease as
adolescence is approached (Blair,1977). In adults there is

little differences between sexes (Derrick,1971).

In general, up to the age of 15 years,about 2.3% of

boys and 1.2% of girls have asthma (Rhyne,1974).



PATHOLOGY AND PATHOGENESIS OF ASTHMA

The main factors contributing to bronchial obstruction

are the following :

(1) Bronchospasm :

bronchial muscle contraction is the most important
component in the attack of the paroxysmal asthma (Crofton
& Dougla,1981). Contraction of the bronchial muscle in res-
ponse to a specific allergen has been shown experimentally
in human lungs resected from patients with allergic asthma

(Schild et al.,1951).

(2) Swelling of the mucous membrane :

At autopsy, the bronchial epithelium of patients dying
from status asthmaticus was found shed, thaugh the basement
membrane was thickened with suvmucosal oOedema and infiltra-

tion with eosinophils (Spencer,1977).

(3) Plugging with viscous mucous :

Wanner and co-workers (1975) found an increase in the
mucous glands and goblet cells, with plugzing of the perip-
heral bronchi with viscid mucous in patients dying from
status asthmaticus. This may be due to inability of the
bronchial muscles to relax or replacement of ciliated cells
by goblet cells. Less effective ciliary wovement may also

interfere with clearing mechanism,



(4) Invagination of posterior mucous membrane between the

tips of semilunar cartilagesof the intrathoracic trachea
and the large bronchi on expiration, wmay play a rule in

bronchial obstruction (Groen,197s).

The pathogenesis of asthma is poorly understood. It
may be due to: immunologic mechanisms, release of chemical
mediators, pharmacological abnormalities or reflex pathways.

All acting singly or in combination (Hinshaw @EE[)n

I Immugglggig Mechanigms :

Hypersensitivity reaction may be regarded as an
exaggeration or distortion of a protective iumunological
process resulting in adverse manitestations in the indivi-

5 ! . T
dual (Kaltrelder,1976).{i?€/f?ff” /?; 7
Bellarl 955E
Gell & Coombs (1963) classified nypersensitivity

reactions into 4 distinct types ; 2 of them uwainly are

concerned in asthma, namely type I and type III.

Type I hypersensitivity reaction :

This is an immediate or anaphylactic reaction, starting

10 to 20 minutes after exposure to the allergen in atopic
response. It may be local reaction (atopy) as in skin €efe
dermatitis or in lung e.g. bronchial asthma s Or it may
be a generalised reaction leadin: to true anaphylaxis.
This type of hypersensitivity reactions is mediated by

immunoglobulin E (Ig E), which is synthesized in response



tc exposure to a specific allergen, and gets attached to
the surface of the mast cells. On subsequent exposure, the
allergen combines with its specific IgE on the cell. surf-
ace, causing the release of mediators from the granules

of the sensitized mast cells (Hinshaw,{980).
o fhrss 15 6
Stenius & co-workers (1971) reported a highly sign-

ificant correlation between the presence and the awount
of specific IgE against common allergens, such as grass
pollens, and reaction they provoke in an inhalation test
and clinical history of asthma. They stated that type I
response can explain the majority of short lived attacks

of asthna.

Johanson (1967) reported significantly raised serum
levels of IgE in 63%.of patients with allergic, as compa-
red to 5% with non allergic asthma.

Sharaf E1-Din found a significantly higher
level of serum IgE in asthmatic¢ than normal control chil-
dren, with no significant difference between atopic and

non atopic asthma.

Type III hypersensitivity reaction :

This 1s also called immune complex or arthus react-
ion. Immune complexes are aggregates of antigen and antibo-

dy with or without complement. The antibodies concerned

are IgG and IgM. Antigens that evoke type III asthmatic

reactions are numerous e.g. fungus Aspergillus fumigatus,



bacterial 1nfectlons, drugs, wood dust, vapors and fumes

e { H s Lol j
(Colen et al.,1964).-. W;iilwwﬂmwMMWW““ 7
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Hargreave & Pepys (1972) sugzested a role of type
ITII reaction in late asthma when they observed a disprop-
ortionate fall in the forced expiratory volume in the first
second (FEV1), 4-6 hours after challenge, during the cou-

rse of bronchial challenge studies on asthmatic patients.

I1 Chamical Mediators :

The physiologic consequences of exposing IgE-sensi-
tized mast cells to antigen,against which the IgE molecule
is directed, result from secretions of mast cell granules,
from which derived chemical mediators of anaphylaxis (Met-
calf et al.ﬁié@i). These chemical mediators may be pre-
formed mediators, which are contained in the granule mat-
rix (as histamine) and are released into the tissue fluid
immediatly after reaction ; or they may be secondrily for-

med mediators, generated by interaction of primary media-

tors and nearby cells and tissues (e.g. prostaglandins).

Among the mast cell-derived mediators, those which
are capable of causing bronchial smooth muscle contract-

ion are ¢
1= Histamine :
Two cellular receptors for histamine have been

identified, designated H1 and Ha. Histamine-induced

airway obstruction occures turough stiwulation of H1



receptors on nmuscle fiberse. In addition, there may be

a vagally-mediated reflex parasympathetic action. His-
tamine also dilates the small vessels of pulmonary vas-
cular tree,through an H1 response, thus increasing the
distance between endothelial cells of the venules, the-
reby increasing the potential for transudation of pla-

sma for extravasation of leucocytes (Rosenthal et al.,

. Lo ‘ ;5' "
1977). ”

Slow-reacting substances of anaphylaxis (SRS-A)

SRS~A are though to pe important mediators in
man. The maxium effect on bronchial muscle is reached
more slowely and is much prolonged than that of hista-
chiee T @

mine.

SRS-A are composed of leukotreines (LT) C,D and
E. These are pipridolipids derived from arachidonic
acid,through lipoxygenase pathway, Studies on human
bronchial muscle indicate that LTC and LTD are 1000

cosede PRE M i 1978

times more potent than higtamipe, and 500 tiuwes more
potent than prostaglandin F, (Da%i en et al.,(J980).

Weiss et al., (iég;) stated tanat in normal pers-
ong LTC and LTD are the most potecnt bronchoconstrictor
substances yet described, and that tneir prolonged
duration of action is consistant with a possible role

in mediation of IgE-mediated bronchoconstriction.

i



3- Prostaglandins (PGs) :

These are complex interacting group derived from
products of arachidonic acid metabolism via a cycloxy-

genase-dependant pathway. The exact role of PGs in
}'_;;':(,'(5 ¢ (‘/[ /92(2 & }

rd

asthma is still unclear. Hyman (1978) reported that

PGs form a complex interacting group, some members of
which (PGE series) relax the bronchial muscle, while
others (PGF series, specially PGFZa:’ PGD and Thrombo-

xan Az) are bronchoconstrictors.

Serum levels of PGF2 and iis metabolites have
been shown to be higher in asthmatic attacks, and also
an increase in FG metabolites have been found in urine

' B - o /* < - ? x(” & n‘, 1";',
(Green, 1974) . ((j").,(‘jf,((_...,_,i/,“.‘ Kelier 197206

PGs are generated during the course of anaphyla-
¥xis. Through stimulation of H1 receptors, histamine is
responsible for about 50% of PG generated during anap-
hylaxis. On the other hand, bronchoconstriction selec-

tively causes PGE generation, irrespective to the cauce
(CTNyule % /Calincr 1985 <y
of the muscle contraction (Pléfghon & Kaliner,1978).

IIT Pharmacolegical Abnormalities @

v e e wws e o we wm B o > S = - S e e S G . - ot -

arpes ol @0 23S @G5
Szentivang (1968) suggested that the basic abnorma-

lity in asthma was impaired beta adrenergic responsiveness.

This was termed the beta adrenergic theory. This theory

energic hyporesponsiveness in atopic subjects if compared

to control group.



The beta adrenergic theory had led to considerable
investigations of the possible role of cyclic 3,5-adeno-
sine monophosphate (cAMP), which is one of the major int-
racellular massengers, and its balance with c¢yclic guani-
dine monophosphate (¢GMP) is of an atmost importance. Low-
ering of cAMP relative to cGMP contracts bronchial smooth
muscles and releases histamine and other mediators from
the mast cells ; on the other hand, raising of cAMP has

sy 950 GD
the converse effect (Kaliner,1977)-§gffﬂf;5<f(jﬁ:wiiégijﬂ-/

Cyclic AMP is formed from adenosine triphosphate

(ATP) by the action of adenyl cyclase enzyme, which cons-

titutes a part of the beta receptors. The increaéé of adr=-
enaline and the action of adrenergic drugs and certain
prostaglandins (PGE), increase the adenyl cyclase and
consequently cAMP witii relaxation of smooth muscles and
inhibition of release of histamine and other mediators
from the mast cells. On the other hand, phosphodiestrase
is another enzyme which is responsible for the breakdown
of cAMP. It is through inhibition of that enzyme origina-

ted the bronchodilatins effect of wanthires (Linchtenstein

& Austen, 1977). ngé 199 Lf, p,

Calciuw ions are another type of cell massengers thr-
ough intveraction witin cAMP, Release of histamine from mast
cells is mediated by an influx of calcium ions. This pro-
cess i1s inhibited by cAMP. Moreover, calciuwz ion transport
may be involved in tne nervous stimulation of mucous gla-

nde (Morley,1977). Lefl 1550y
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The vagus nerve plays an important role in regulat-
ing airway muscle tonme in normal subjects, as well as ast-
hmatics. Histamine causes both direct and reflex airway
narrowing as a result of stimulation of irritant receptors.
Chemicals, dust and mechanical irritation cause bronchos-
pasm,via a vagal reflex, in subjects with bronchial hyper-

Tpcole  10EL (R
reactivity (Gold et al.,1972).. Carale  JIES &

Iriggering Stimuli Causing The Attacks Of Asthma :

A wide variety of stimuli may be responsible for ind-

uction of asthmatic attacks including :

1) Allergic factors :

These factors are important, specially in children
with a history of other allergic diseases. Inhalents, such
as pollens, house dust, feathers, animal hair or dander,

and fungi are the comnonest precipitating factors.

House dust mite (Dermatophazoides) is the commonest
allergen and the most important allergic component of house
dust. The mites feed on human skin peelings and are found
in mattresses, pillows, blankets and carpets. Prick tests
and broanchial challenge test are both positive in many ast-

hmatic to house dust mite (Warner,1978). ;Xiféﬁ?ﬁf'_ﬁ?ﬁi

A

Sensitivity to food allergens such as eggs, wheat,
fish, meat, caw’s milk or chocolate are common accusants

for astama by lay reople. However, food as a sole precip-



(/’L'/()//Qéc)u /983 8. )

itatins factor in asthma is rare (Chobot et al.,1951).

2) Infectiom :

Viral infection , specially rhinovirus, predisposes
to wheezy attacks in asthmatic children. In adults,viral
infectign may be associated with asthmatic attacks. The
significance of bacterial infection is still uncertain,
but both may have a non apecific effect in sensitizing

irritant receptors (Gregs,1977){“ﬁzfz"9253 e

3) Physical factors :

Exercise-induced asthma is a well known clinical

type in which exercise aggrevates or induces bronchocons-
| 19EHE)
triction in many asthmatics. Jones et al.(1962) reported

bronchoconstrition together with decreased expiratory flow

ratcs, few minutes after stopping exercise and persisting

for 10 minutes with gradual recovery in 30 to 60 minutes.

4) Reflex factors : o
/‘70/ pemey 300 N

These are not well established. Swineford (1962)

stated that an attack of asthma was induced by inflating
a balloon inserted into a maxillary sinus through an ant-

rostomy opening.

5) Psychological factors :

Emotional stress can alter airways caliber in

subjects with asthma. Attacxs of asthma can be precipita-

ted by psychological upset, althaugh it is doubtful whethker
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psychological upset alone is ever the only factor respon-

e

sible for a paticnt having asthma (Dekker & Grabs,1956).
i :<c\i# 2y /3(., 55“)

‘\i\ \M_)[ AR

6) Parasitic infestations :

These have been long linked with asthmatic attacks

in endemic areas, yet there is no solid ez?aence that inf-
)r’l/ {,, /’/fjﬁ'[‘

estation may cause asthmatic attacks. Sami (1951) stated
that asthma in bilharzial subjects is an associated cond-

ition and not causally related.
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COMPLICATIONS OF BRONCHIAL ASTHMA

1) Thoracic deformity :

Chronic asthma in the very young children draws the
sternum inward, or there may be a Harrison’s sulcus. Older

children tend to develop a pigeon chest (Derbes et al.,1951).

2) Pneumonia and atelectasis :

Secmental pneumonic or atelectatic shadows may be found
in the X-ray of the chest during excerbations, specially

those caused by infection (Miller et al.,1960).

3) Bronchitis :

This is the commonest caomplication of asthma ; it is

associated with a much poorer prognosis (Ogilnic,1962).

4) Spontaneous pneumothorax :

This is relatively a rare complication, but does

occure frou time to time.

5) Interstitial pulmonary or mediastinal emphysema :

These complications may occasionally occure, and are

sometimes associated with subcutaneous emphysena.

6) Cardiac complications :

Increased pulmonary pressure has been noted in occasion
(Bates et al.,1971). Derves et al.,(1951) reported that right

ventricular hypertropuy is present in most patients at
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autopsy.Cardiac failure usually occures only in very severe

and prolnsed status asthmaticus.

7) Psychological troubles :

Emotional disturbance is maniiested in the child’s
behaviour in a number of ways : excessive anxiety, immatur-

ity, lack of self confidence, dependancy and depression (Pil-

1ling,1979).
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CLASSIFICATION OF BRONCHIAL ASTHMA

From the immunological point of view, two subgroups
of asthmatics (extrinsic and intrinsic) can be identified

(Rackemann,1947).

I Extrinsic Asthma :

Due to a specific external allergen. It can be fur-
ther subdivided according to whetither the subject is atopic
(i.e. manifested by demonstrable type I skin reaction to

a standard range of common allergens) or not.

1) Atopic extrinsic asthma :

Symptoms of this type tend to appear early in life
(Dees,1957). Many of these cases remit spontaneously (Rac-
kmann & Ewards,1952). Williazs & Mc Nicol (1969) found
that nine out of ten childern with atopic extrinsic asthma
have greatly diminished attacks or are cured by the time
they reach their teens. The fact of natural remission in
childhood asthmatics can be explained by the theory of
transient imwmune defect, which allews IgZ to be forued in
early years, but with a gradually lessening tendency to
do so later on. The fact of lessening atopic responsiven-
ess witn age 1s al<o seen in data relating age of onset
of symptoms of asthma to the nunber of skin test responses
to coumon allergens. Fatients with later onset of asthua,
in general, having fewer positive skin tests (Handrick et

al.,1575).
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2) Non atopic extrinsic asthma :

In this type,patients develop their symptoms in rel-
ation to some particular agents, offten after exercise.
These patients have negative skin tests to the standard
range of coumon allergens, but may show an immediate, late
or dual response to specific sensitizing agents. Specific
IgE and IgG antibodies may be demonstrable, but whether
these are observed or not in an individual case largely
depends upon how for suitable and purified antigen have
been prepared (Stenius et al.,1971). patients with extri-
nsic non atopic asthma tend to develop their symptoms later

in life (Pepys,1569).

This group have been suggested by Rackmann (1974),
when he noticed that in some patients presenting with
typical asthma, no evidence of extrinsic allergen is obt-
ained from the clinical history and prick testing with a

standard range of common allergens.

There are conflicting views as to whether cryptoge-
nic astnma has a different immunological and/or genitic
bases from extrinsic asthma. Wasal polypi and aspirin sen-
sitivity are traditionally regarded as more common in cry-

ptogenic asthma (Samter and Beers,1967).
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The most important clinical manifestations of bronchial
asthma are dyspnea and wheeze, althauzh in severe asthma the

obstruction may bec so great that there is no audible wheeze

(Crofton,1981).

In a trial to study the relationghip between wheezing
and the degree of bronchial obstruction, Shim & @William
(1983) found that expiratory wheezing was usually accompan-
ied by inspiratory wheezing ; this biphasic wheezing was
associated with a lower peak expiratory flow rate (PEFR)
than only expiratory wheezing. Loudness and high pitch of
wheezing were associated with more severe obstruction. Yney
also found that evpiratory or inspiratory wheezing of high
pitch, moderate to severe intensity and spanning the entire
phase of breath was associated with lower PEFR than wheezing
without those characteristics. Pulmonary function tests spe-

cially vital capacity and FzZV/FVC studies are important.

Increased airwey resistance is tiie basic physiologic
abnormality in bronchial asthma, chronic bronchitis and emj-
hysema. Intravenous aminophylline causes significant decrease
in pulionary reeistance,and early'increase in the dynamic
compliunce were c.aracteristic of pavients with asthma and
bronchitis (Pandec,1970). Patients with bronchial asthma szo-
wed greater decrease in inspiratory resistance than patients
with chronic bronchitis, and greater decrease in both insp-

irator, and expiratory resistance than patients wita caronic
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bronchitis and emphysem:z. Morton & Turnbull (1968) reported
a significantly greater improvement in :avimal breatiing

capacity (MBC) after a bronchodilator in asthmatic subjects
compared to patients having chronic bronchitis with or with-

out emphysema.

However, Brown (1584) reported that asthma alone can
cause irreversible airway obstruction and thut the degree
of obstruction is a tunction ot the duration and severity

of previous asthma.



DRUG_TREATMENT OF BRONCHIAL ASTHMA

The aim of drug treatment is to reduce the symptons
and also to reverse , at least in part, the disease process
towards normality. Many drugs are used for this purpose and

each has a certain mode of action.

Drugs used in treatment of bronchial asthma can be
classified in various ways, but the folloving groups of age-

nts were readily identified by Zeiment (1978):

I §ronchodilators :

A) B, adrenergic receptor stimulators :

1- Selective PZ agonists : Which include salbutamol (vento-
line),terbutaline (bricanyl) and hexoprenaline.
2- Non selective P receptor agonists : As adrenaline,

isoprenaline and orciprenaline (alupent).

B) Phosphodiesterase imhibitors :

1- Theophylline and its derivatives (Methyl xanthines).
2= Quazodine : A drug related to papavereine, and has

been shown to be 18 times as active as theophylline.

C) Anticholinergic drugs :

As atropine and related drugs as intratropiunm.

D) Prostaglandinsg :

Bronchodilatation by PGE1 and PGE2 is probably

mediated turouch cAMP mechanism ; the yrostaglandin
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receptors being in soume ways linked to the beta adrenergic

receptorse.

E) Other bronchial muscle relaxants :

As khellin , pitutary extracts , L-dopa , glucagon
and hexamethonium. These drugs are of little value in

asthma compared to their side effects.

IT Antimediator Drugs :

A) Glucocorticoids.

B) Antihistaminics.

C) Bischromones :

As khellin and cromolyn.

D) Immunosuppressive drugs :

Cytotoxic drugs which have attained some success
in the treatment of asthma ,when other mrasures fail,
include the purine analogues azathioprine (imuran) , 6-

mercaptopurine and thiozuanozine (Mc Combs, 1972).

E) Anti-inflamatory agents :

As asprin (acetyl salicylic acid ) and other ana-
lgesic antipyretic agents as phenazone, aminophenazone,
phenylbutazone and flufenamic acid. Althaugh asprine and
related analgesics have achieved notoriety as aetiologic
agents in soue forms of atopic asthma, there are asthn-
atic patients who appear to benefit from tihe prophylac-

tic usc of asprin.. Sincs salicylates have profound
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effect on immunologic processes and interfere with pro-
staglandin production, it is concievable that in some

patients asprine has relatively more effect on the act-
ivity of PGFZQ:, and thereby interfere with prostaglan-

din-induced bronchospastic process.

F) Diethyl carbamazine (Heteragzan) :

It is an antihelminthic drug related to piberazine. It
appears to be comparable to cromolyn, both in its clini-

cal effectiveness and its mechanism of action as an aut-

imediatore.

ITI Agents Affecting ac Receptors :

A) - adrenergic receptor stimulants :

Stimulation of alpha receptors activates cGMF pro-
duction, which causes bronchospasm and increases the
airway resistance. However, stimulation of o receptors
supplying pulmonary blood vessels results in vasoconst-
riction ; if the mucosa is inflamed and boggy,the resu-
lting mucosal shrinkage may outweigh the @~ adrenergic
bronchospasm and results in a balance that decreases the
airway resistance. Thus these drugs may inmprove the air-
way dynamics in bronchial asthma, but they are mainly
of benifit in treatment of upber respiratory tract muc-

osae Exauples of these drugs are ephedrine, methoxamine,

cyclopentamine and naphazoline.



B)
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oc- adrenergic blockers :

They decrease the ac- adrenergic tone in bronchial
muscle, and this leads to decrease in airway resistance.
This action may be due to a decrease in ATPase activity
which leads to decreased ¢GMP production. Exauples of
these drugs are phentolawmine, tolazoline and phenoxybe-

nzamine.

IV Miscellaneous Drugs :

A)
B)
C)
D)
E)
F)

Mucokinetic agents.

Disodium chromoglycate (Intal).
Antimicrobial agents.

Cough medications.
Tranquillizers.

Gases: Oxygen and Heliumn.



GROWTH AND DEVELOPMENT
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DEFINITION OF GROWTH AND DEVELOFMENT
Growth and denelopument represent a continuous intera-
ction of biologic processes that are iniated at conception &

terrinate at deatn (Hughes et al.,1980).

Growth implies chan;es in size resultin; frow multip-
lication of cells or enlargement of pre-existing ones, and

it can be accurately measured (El Behairy,1977).

Development is the maturation of organs in their qua-
l1ity than quantity or cize. It implies learning ability,
acquisition of skills ani adaptability to stress (El Behairy,
1977). It enconpasses aspects of dif:eregfion of form or
function including those emotional or social changes pre=-
eminently siaped by interactiom with the environuent (Tanner,
1984). Measurement of development is much more difficult

than that of zrowth.

Growth and develouvsent are continuous dynandic proces=
ses. In norzal human being tie increase in size of Organs
and tissues is associated with their functional maturation,

i.e.z2rowth and development run parallel to each other (llag=

sar,1975).

Different tissues and different regions of the body

mature at different rates (Tanner,1934).
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Physical growth is evaluated by measuring the indeces
of the growth of the body mass i.e. weight and height or
length. Other measurements are head circumference, chest
circumference, upper arm circumference and various body pro-

portions.

Height :

Growth in height ,like all other measurements, is not
uniform throughout life. During foetal life, the rate of
growth is extremely rapid. The newborn infant is found to
be growing at a fast rate. The velocity slows gradually with
time. In most children around the age of 3 years, the velo-
city curve decreases and coamparatively a steady period of
growth occurs. There is evidence of slight acceleration in
the middle of this period in some children (Silver et al.,
1975). Then, before puberty there is a further slicht dece-
leration to prepare for the drammatic eminent period of great
velocity and acceleration at adolescence, called the adole-
scent growth spurt. The grow?h spurt is followed by a period
of slowing of growth. Girlsiglg% of their final weights by
the average age of 16.5, whereas boys reach the same stage
oy the age of 17.75 years. There is wide variations around

this mean (Tanner et al.,1966).

Weight :

Body weight is the best index of srowth and maturation
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(Silver et al.,1976). The weight at birth reflects the mat-
ernal environument more than the heredity of the infant and

is more variable than height (Sinclair,1973).

The greatest increase in tie body weight occurs in the
first year of life. Weight gain averages approximately 20
grar per day for the first five montns of life, and approx-
imately 15 gm/day for the reumainder of the first year, the
fullterm infant will generally double his birth weight by

five months and triple it in one year (Nelson et al.,1983).

The weight increases in a relatively slower rate to
be quadripled by the end of the second year, then the gain
is relatively steady untill the onset of adolescent spurt.
During the spurt, boys may add 20 kgu and girls 16 kgm to

their weights (Tanner et al.,1966).

Head Circumference :

Measurment of head circunference is an essential part
of paediatric examination, it is a good indicator for skull
size and brain size. Growtnh of skull is mucn wore accurate
index for growth of brain than the presence or size of fon-

tanels (Silver et al.,1975).
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EVALUATION OF PHYSICAL GROWTH

Standard charts give the bases for couparison to know
the norial from the abnormal, as tne norzal in growth is an

area with illdefined boundaries and not a figure or a sharp

line.

1) Standard deviation curve :

To show the degree of dispersion of observations
around the mean. Mean * 1 S.D. includes about 67% of
total nu:ber of observations, while mean + 2 S.D. includes

about 95% of it.

2) Percentile growth curve :

Measurements are arranged in ascending or descending
manner. The smallest measure corresponds to first perce-
ntile, while the greatest corresponds to the 100th perc-
entile. The 50th percentile represents the median. Values
below the 3rd percentile and above the 97tn percentiie

are consi'ered abnormal.
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FACTORS AFFECTING GROWTH AND DEVELOPMENT

Growth is the outcome of interaction of genetic and

environmental factors.

1) Age : The greatest rate of growth is during intrauterine
life, first year and adolescence.

2) Sex : At birth, males are slightly bigger than females
(Avbassy et al.,1972). Females mature earlier sta-
rting adolescence at about 8 years, while males
start it at about 12 years (Ellis, 1966).

3) Race : There are racial differences in rate and pattern

of growth, soue of these differences are genetic-
ally controlled while others depend on nutritional
and climatic factors (Watson & Lawery,1967).

L) Family : Some families tend to be short or tall.

5) Inborn errors of metabolism : e.g. in galactosaenia,

voriting, diarrhea and dehydration in infants after
wilk ingestion lead to malnutrition and growth
retardation (Bockus et al.,1976).

6) Chromosomal abbrations : e.g. Down syndroue (trisomy 21)

and Turner syndrome are associated with short sta-

ture (Reisman,1971).

IT Environmental Factors :

1) Socio-economic : The lowest percentiles of size, skeletal

and dental development are from the poorest families
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(Garn & Clark,1974).
2) Nutrition : It is essential for optimal rate of growth

and development, both prenatally and postnatally.
Faulty nutrition during pregnancy may be a cause
of still birth, prematurity and small for date
babies (Holt,1968).

3) Digeases : Minor and relatively short illness as measles,

middle ear infection and even pneumonia cause no
discernible retardation of growth rate in the great
majority of well-nurished children. Ma jor diseases
which taite the child to the hospitai for a month

or more or keep him in bed for several months, may
cause considerable slowing down of growth followed
by catch-up when the disease is cured. The mecha-
nisr. of retardation varies from one disease to ano-
ther (Forfar & Arnil,1978).

L) Endocrine glands : They have an iumportant effect on gro-

wth and developuent frou physical, mental and emo-
tional points o1 view. Hormonal iwbalance, specia-
11y of growtn normonz, iusulin, slucocorticolds
and thyroid hormones affect srowth markedly. Hypo-
thyroidisw as well as hyperthyroidism cause growth
retardation (Andersen,1975).

5) Season : The greatest increase in height is in spring,
while weight zain is fastest in autum. Seasonal
variation may be due to variation in diet, sleep
and incidence o: infecctions (Tanner & Whitehouse,

1966) .



GROWTH PATTERN IN BRONCHIAL ASTHMA

Falliers et al.(1961) demonstrated statistically sig-
nigicant differences in height between asthmatic children
and normal controls. They also stated that, some children
with severe asthma were underweight for age even when they

were not given corticosteroid therpy.

On the other hand, Cohen & Abram (1948) reported that,
asthmatic symptoms of moderate degree did not seewx in general
to affect growth. Moreover, other investigators reported
lack of any sisnificant growth impairment in children with

prolonged history of astama (Mc Nicol et al.,1970).

The pathorenesis of growth retardation in astamatic
children is neither clear nor generaily acceptable. Some
investigators demonstrated that it is related to the severity
of the asthmatic attacir (Falliers et al.,1961). Some others
considered that corticosteroid therpy of childhood asthma
is the major factor res»cusible for srowvth retardation in
these children (Boldgett et al.,1956 ; Von Metre et al.,1960 ;

Spock, 1965).



MATERIALS AND METHODS
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A) Choice_of Samples :

Phis work was carried out on 100 children aging from
6 months to 12 years, all of them were of the same socio-

economic status. This sauple was divided into 2 groups:

1- Experimental group :

Included 50 children, 29 males and 21 females.

Half of this group was below 6 years old, while the other
half aged from 6 to 12 years. These children were chosen
from the out-patient allergic unit of the New Children’s
Hospital, Cairo University. All these children were well-
known to be asthmatics on the bases of full history,
clinical examination and skin test which is done routi-

nely in the out-patient allergic unit.

The cases of asthma were graded,in relation to
severity, on the bases of histary, measures used to rel-
ieve the asthmatic attacks as well as the need of hospi-
talization of the patient into 2 grades:

Grade I : Responge to simple measures, no hospitalization.

Grade II :Only relieved by corticosteroids and/ or hosp-

italization.

2- Control group:

Included 50 children of the apparently healthy,

non asthmatic ones. One half of these chiloren aged below
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6 ycu:rs, and wera chosen from El Amal Nursary at El Mon-

ira. The other half aged from 6 to 12 years, and were

chosen from El Shahied Abdel Hafez Primary School at Fl

Monira.

B) Method :

All children studied were subjected to the following:

1- Full history !

Including the complaint, duration of illness, age
of onset, course of the disease, frequency of the attacks,
lines of treatment used during the attack, history of
other allergic manifestations, dietary history, family

incidence, residence and socio-economic status.

2) Full clinical examination.

3) Routine investigations :

a- Group of investigations to confirm clinical diagnosis
of asthma e.g. skin test.

b- Group of investigations to exclude associated condi-
tions which may interfere with growth and development
lile anaemia, parasitism and urinary tract infection.
Such investigations included urine analysis, stool

examination and full blood picture.

L) Specific investigations :

Evaluation of physical growth was done by obtaining
the following measurements:

a- Heicht or lensth.



b- Weight.

¢~ Head circumferences.

C) Techniqual Procedures :

1~ Length :

The crovn-heecl measurement of infants and young
children below the age of 5 years was taken in the rec-
umbent position (recumbent lengtih). This was dome by the
use of special horizontal measuring device, a plank with
two trisquares for measuring the distance between the
crown of the head and the soles of the feet. The baby
was placed on his back on this plank and tne head tris-
quare was fived touching the crown of the head ; the
baby’s legs were straightened out and pressed flat aga-
inst the plank, while the fcet were flexed at rigit
angles to the plank, the other trisquare was pressed to
the soles. The distance between the two squares was the

baby?s lensth.

2) Height :

The crown-heel measurement in older children aged
5 years or more was obtained in the standing position
(standin- height). ready-made measuring boards werc emp-
loyed. It is an upright rack with centimeter graduation
on it, and a small horizontal board in the form of a

muff moving up and down freely.

The subject was placed so that the back of his



head, shoulder blades and buttocks touched the upright
rack. The head was held, so that the tragus of the ear
and the outer corner of the eye were on a horizontal
level. The horizontal board fitted closely to the head
but did not press on it. It goes without saying that

tne child was bare feet,

3) Weight :

Any system of scales is suitable for weighing
infants, provided that the baby can be placed on them
in a comfortable position. Infants and young children
were weighed on a small scale in the recumbent position
while older children were weighed on a larger scale in
the standing position. All children were veighed in
identical conditions e.g.naked and fasting. A prelimmi-
nary checking of the accuracy of the scales used was

done.

4) Head circumference :

The head circu:ference was measured by a non str-
etchable tape from the farthest point on the forehead
to the farthnest point on the occiput passing just above

the auricles of the ear.

The results obtained from control and asthmatic chil-
dren were subjected to statistical analysis following the

student (t) test of Fiscier (Fischer & Yales, 1946).



RESULTS
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RESULTS
The results are shown in tubles from,lto 5 and

firures from 1 to 3 .

Cuges in which retardation of growth was found
+p be cdue to other lesions like moncolism,parasit-
ism or nw.ritional ceficiency were excluded before
tabulatin~ our results. This is to make certain
that the growth retordetion in the cases studled

is rurely due to the bronchial asthma,

Data obtuined from asthmatic and control
chiléren were compared to the growth charts rrovided
by Hamill, (1976). The percentage of these data to
the expected 5032 percentile of those growth charts

were calculated,

Fhys lCu _growth in ¢l as h_ 3 c_ é con*rpl children:~
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The results are shown in tables 1,2 & 3 and fig.l.

(1) Phveicel ~rovth in control children:-

The resulis .re shown in table 1. This group
compriced ®C children , 27 males and 23 femclec,

m™heir ares rances from 15 rmonths to 12 rears, One
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half of this group (C5 children) were below 6 years,

while the other helf ranged from 6 to 12 rears old,

a, Heicht :

The percentazes of the obtained data to the
expectéd 5023 percentile of the sume age eand sex
runged from 90.33% to 105.56%; with the mean value

of 98.14% + 4.5%.

b, Weight:
The percentages of the obtained data to the
expected 508 percentile ranged from 73.44% to 11(.28%

o’

with the mean velue of 99,5% + 10,74%.

c. Head circumference:=

Because of lack of growth curves for children
bevond the age of ¥ vears, standardization of head
eircumference coulc be achieved only in 16 out of
the 50 children stucied. It wes founé th.t the rer-
centages of the obtained caitc tco the expected SOEE
percentile ranged from 5,057 t- 112,075 with the

mean > of 100.4% + 4,925,

(2) Physical growth in asthmatic childéren :-

The resnlts cre shown in table 2. This group
incluced 50 chiicren suffering from broanchial asthma,

29 males and 21 femeles., Their apes runged from



6 months to 12 years. One hel? of this zroup were
below 6 years, while the other half aged from 6 to

12 years.

a, Heights~
The percentages of the obtained data to the

expected 5039 percentile ranged from 79.65% to 106,19%

with the mean value of $1.24% + 5.31%.

b, Weight :~

The percentages of the obtained data to the
expected 5015 percentile of the same age and sex
rarced from 66.3% to 113,79% with the mean value of

85.24% + 10.88%.

¢, Head Circumference :=

Orly 18 out of the 50 cuses studied could be
stardardized. The percertages rarged from 83.16% to

101.52% with the mesn value of 95.14% + 5.49%,

copurison between the percentsages obiained from ast-
hmatic children and tnose obtained from coatrol children
vas chovwinn in table 3 and fig.l. It can be seen that
there was a significant decrease in the height
(P<0.00L), weight (P 0.001) and head circumference
(P 0.01) of asthmatic children in comparison to the

control ones.



-38-

ggxsical growth in cggzggl_ggg_asthmatic childreg_
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below 6 years_and from 6 to le yvears old:-
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The results are shown in tables 1,2,4 and fig.2.
Because of lack of growth curves for head circumfer-
ence of children beyond to age of 3 years, comparison
between the 2 age groups could be achieved only for
height and weight,

I- Physical growth of the age group of children

below 6 years :-

(1) Control children :

The results are shown in tables 1 and 4. This

group comprised 25 children,l3 males and 12 females.,

a, Height 3~
The percentages to the expected 5039 percentile

ranged from %0,33% to 105.56% with the mean value
of 98.28% + 4%,

b. Weight :-~
The percentages to the expected 5032 percentile

ranged from 80.58% to 116.28% with the mean value
of 100.14% + 10.32%.
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(2) Asthmatic children:-

The results are shown in tables 2&4, This group

included 25 children, 17 males and 8 females.

a. Height:~
The percentages ranged from 79,65% to 106.19%

with the mean value of 90.23% + 5.65%.

b, Weight:~
The percentages ranged from 67.79% to 104.4%

with the mean value of B6.16% + 9.91%.

II- Physical growth in the age group of 6 to 12

years old :=-
(1) Control children:

The results are shown in tables 1 and 4. This

group included <5 children 14 males and 11 females.

a. Height:
The percentages to the expected 50EE percentile

ranged from $3.07% to 105.51% with the mean value
of 98% + 3.4%.

b, Weight:
The percentages ranged from 73,44% to 115.64%

with the mean percentage of 98,86% + 11.33%.



(2) Asthmatic childrens-

The results are shown in tables 2 and 4. This

group comprised 25 children 12 males and 13 females,

a, Heights
The percentages to the expected 5023 percentile

ranged from 82,18% to 101.89% with the mean % of
92.25% + 4.87%.

b, Weight:
The percentages ranged from 66,.3% to 113.79%

with the mean value of 84,31% + 11.79%.

Comparison between the percentages in asthmatic
and control children in both age groups was shown
in table 4 and fig.2. It can be seen that there was
a significant decrease in the height and weight of
the asthmatic children in comparison to the corres-
ponding control children of the same age group
(P<0,001), There was no significant change in the
height or weight between the 2 age groups neither
in contrel (PLO.,u0, £<0.7) nor in esthmatic (P<0.2,

P<0.6) respectively.
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Physical growth in mild and severe cases of bronchial
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The results are shown in tables 2,5 and fig.3.
The cases of asthma were graded in relation to
severity into 2 grades (I & II) on the basis of his-
tory, measures used to relieve the asthmatic attacks

and the need of hospitalization of the patient.

(1) Physical growth in grade I bronchial asthma

(mild cases):

They responded to simple measures with no hist-
ory of hospitalization, This groop included 27

children; 18 males and 9 females.

a, Height:
The percentages of the obtained data to the

expected 5039 percentile ranged from 88.19% to
106.19% with the mean value of 93.31% + 4.72%.

b. Weight:
The percentages ranged from 68.9% to 113.79%
with the mean velue of 839.79% * 10.19%.

¢, Head circumferences-

Only 12 out of the 27 cases studied could be
standardized. The percentages ranged from 95.05% to

100,4Mwith the mean value of 98,33% + 1.72%.
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(2) Physical growth in grade II bronchial asthma

(sever cases)t

Only relieved by corticosteroide and/or history

of hospitalization. This group comprised 23 children,

11 males and 12 females.

a, Heights
The percentages to the expectéd 501:-E percentile

ranged from 79,65% to 100,36% with the mean value
of 88.81% I 5001%0

b, Weight:
The percentages ranged from 66,3% to 101.78%

with the mean value of 80.28% + 9.1%.

¢. Head circumferences~

Only 6 out of the 23 cases studied could be
standardized, The percentages of the obtained data
to the expected 508 percentile ranged from 83.16%
to 101,52% with the mean value of 90.27% + 6,55%.

Copmarison between the percentage height, weight

and head circumference of control children, grade I
and grade II asthmatic children was shown in table

5 and fig.3. It can be seen that there were signif-

icant decreases in all measures of asthmatic children
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of both grade I anéd grade II in comparison to the
control children (P<0.001). Also there was &
significant decrease in height (P 0.005), weight
(P<¢0.005) and head circumference (P < 0.001) of

grade 1I in comparison to grade I asthmatic children.

000000000
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Table (1)#= Gritria of physical growth in control children.

Height (Cm) Wel ht (Kgm) Head Circum, (Cm)

N A Se - .

°] *&° i otual uOHWlmeamnwwwa % Jactual .woww percentile % Actual momw percentile bod
1 agyl|r? | 151.5 93.07 | 30.5 0.3 7344|545
¢ jwxln 02 2.4 99.51 | 12 11 .47 104,62 |s0 48,4 103.31
3 12y n 142 149.7 94.86 | 46 39.78 115.64 |93 )
4 25nj P 14 7.4 99.48 | 10.4 10.17 102.26 |52 46.4 112.0%7
s 20| N 82 84,2 97.3% | 13 11.32 114,84 |47 .4 48,7 97.33
¢ |un. P |12 148.2 95.14 | 39.23 94.31 |54.5
T |2.259] P 80 0.4 90.5 15.5 13.4 115,67 |47 48.4 7412
8 |9.5 Pl 13 13%.2 98.37 | 27.7 30.45 90.97 |53.9
9 110,57 X 1)9 140.) 99,07 | 36 333 108,11 | 54,2
10 Ix? 93 94,1 98.83 | 13 14.1 2.2 [4R.7 49.3 98.78
11 2y » 84 86.8 9%.717 | 11 12.34 89.14 |48.5 49.2 98.58
12 loy| n| 1368l 1378 99.49 | 33 31.44 104.96 [55.1
13 23 a2 86.8 %47 | 1 12.34 89.14 |52.5 49.2 106.71
14 T ? 115 120.6 95.36 | 21 21,84 96.15 | 53.3
15 3.5y » 5 90 109.56] 10.5 13.03 80,58 | 47 48.8 7.1
16 |59 = a7 90.4 96.24 | 13 13.52 110,95 | 48.2 49.9 96.59
17 |71 7l 2 116 120.6 96.19 | 20 21.84 91,57 | 52.4
18 9 ¥y | 125 132,2 94 .55 26 28,1) 92.4)3 | 35
19 |3 gl n 90 .9 94.84 | 17 14,62 116.28 | 49 50.5 97.03
20 |e.5Y) X 128 129,5 98,77 | 28 26.66 105.03 | 53.4
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Table(l):- Cont.

¥o. Age | Sex Height (Cm) h Weight (kgm) Head Circum. (Cm).
Actual |50l percentile | % | Actud] momw percentile % Actual|soi2 percentile - %

2) T 7 P |16 120.% 9%.19] 22 21.8¢ 100,70 | S3.3
22 |aav| 2 | 98 % 105,56 13 33,03 115.12 | 51 48,8 104,92
» |62 |us 12446 202,97| 15.3] 19.%2 794 | 527
M |33 x| 9 9.9 % 12,5 52" 8.09 | 48 0.5 .08
3 WY B |13 1375 9%.73] 3 Jl.44 104,96 | 541
2 | 3y B [102 9.1 102.93] 16 15.68 102,04 | 50.9
27 |3 5y » | o8 94.1 93.52{ 12 1401 85.11 | 48 49,3 9.3
28 [ 12y x |14 149.7 96.06| 44 39.78 110,61 | 55.2
29 4,57 M |107.5 106.6 100,84 17 17.69 96.1 51.3
30 |8 3 M |1 127 105,51 28 3%.) 79.32] s3_
31 |4 y » {108 101.6 103,35 16 15.96 100,25 | 50.7
32 |3 5] 2| o 9%.1 %0.33| 13 14.1 92.2 | 51.5 49.3 104.46
33 |s s u |10 105.9 100.1 | 20 18,67 107,12 50,9
4 19 4 x it 132.2 96.07| 26.5 28,13 M. | S52.7
33 |6 v m |18 116.1 101.64{ 23 20,69 111,16 | 51.8
3 | 6 5 » |109 114.6 5.1 20 15.52 102.46| S1.6
31 |7 1 x |1 121.7 101,89 23 22,85 109.41| 52.1
38 m.%_ X |1 119 uou.‘* 23 21.74 105.8 | 52
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Table(l)i~ ¢4p4,
No) age | sex Height (Cm) _ Weight (Kg:.) Head Circum. (Cm).
Actual [50tB percentile % | Actual] soth Percentile % JActunl |5022 percentile <

39 12 q 14 151.5 93.07| 33.5 41.%) 00.66 | 55,2

40 '} e ) 4 101 101.6 99.41 ] 16 15,96 100,25 | 49,9

41 S 109 114.6 ?%.11] 20 19.52 102.46 | 51,3 A
42 2.9y N 88.% 90.4 979 | 14.5 13.67 107.07 | 32.% 49.9 105.11
43 S ¥y & 10565 109.9 9% 19.5 18,67 104.44 | 50.3

a4 |83y » | 132 129.) 102,9 | 27 26,58 101,58 | s52.2

45 I I 4 90 94.1 95.64 | 13 13.93 9332 | 47 49,3 95.3)
46 9.5y] X 136 134,.8 100.89 ] 32.5 29,73 109.32 | 52,6

47 4.5y » 104 105 99.05| 16,5 16.81 98,15 | 50,3

48 |10.57| x 139.5 140.3 99.43] 35.5 33.3 106.61 | 53.7

49 4 y| N 106 102,9 103,01} 15.5 16.69 92.87 | 49.8

50 554 P 109 111.6 97.6T| 20 18,26 167.76 | 51.1

b
i s RHH pots

lowm
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Table (2):-
Criteria of physical growth in asthmnatic children,
Height(Cm) Welight (Kgm) Weod Clrumlerencellm)
No.| Age | Sex [Grade [4c4ua) {80 %percentilte % Actusl J5000 percentile . % ctual |50== percentile | ¢
1 |yl | m |10 151.5 9439 | 29 _41.5) 69.8) | 54
2 la2gl2 | 1 |14 151.5 93.07 | N 41,33 T4.64 | 54
3 Jwoyg| > o 128 138.3 92,55 | 2% nS3s 76.8 | 52
4 |asy| ? 3 111.5 105 106.19 | 15 W e8,23 | 51
5 |3 sl m u 9 94.9 87.46 | 1) 14.62 es.%2 | 43 50.5 05.13
3 S.i ) J II 13 141.5 92,58 28 34.72 80,65 | 53.5
7 jngylx 11 134 143.) 93.51 | 32 35.3 9.65 | 50
s |9 syl x & 121 1322 91.5) | 24 28,13 85.32 | 52
9 |a.8vf x ¢ 102.5 108.1 %.02 | 19 18.2 104.4 | 47.5
10 |10y] » 11 121 138.3 87.49 | 24 32.5% 73.73 | %)
1 |8 y| n 1 112 127 88,19 | 20 2%.3 79.08 | 52
12 |5 sl X ¢ 14 109.73 19 19 18.67 101.77] SO
13 |7 7| ? 1 112 120.6 93.73 | 19 21.84 ] 51
14 |7 7| & 11 110 122.7 91.16 | 20 22,05 87.53] 5
15 (129 @ | 1 140 149.7 93.52 | 40 39,78 100,55 53
16 |2 7| x 1 T 86.8 88,73 | 10.5 12.34 85.09| 48 49,2 97.56
17 |4 7| ? 1§ ¢ %0 101.6 8,58 | 1) 15.96 81.45 | 48
16 l1am| u X 74 82.4 89.81 | 9.5 11.47 82.82 | 48.5 48,5 100




Huwwm-.mw,-ooz. B}
3
vo.| age | sex |crade Hefght (Cm). Weight (Kzm) ‘ Head Circum (Cm), .
- Actual mo._r.h percentile % Acsual —ﬁuh._nlu percentile % Actual mn&muoﬂnmzﬁwum % |*
‘19 2|l w |1 19 86.8  |9n.e6 | 105 12.34 |os.09 | 47 49.2 95.53
120 |agl? | 1x | 9 1016 | 90:55 | 14 15.96 7.2 | %0
a2 Jo gl x | 1z |6 72.3 .29 | 065 s.18 9.0 | 42 5.8 1.7 t
7 jisx| N 1 74 2.4 .8 11,8 1147 100,26| 48 48.4 99.17
23 le gl x | 1 119 " 27 93.7 | 23.5 25.3 92,09 | se
24 |2 4| u 1 7 86.8 91,01 | 11.% 16.69 68.9 | 49 49.2 99.99
25 |11y}] P 1 120.5 144.8 82,87 24.5 %.9% 66.3 52
26 |103] » 130 138.3 | 94 29 32.55% 89,09 | 54
27 | 9n| N 1 13 72,3 91.29 s 9.18 87.15 | 46 45,8 100,4
28 | 1y] > 1 6.5 (R} .5 ’ 9.53 %44 | 448 45.6 9745
29 lsxl > 1 59 6.9 90.07 7 7.23 97.00 | 42 42,4 0.5
3 |35]| n 1 8 94.9 89.57 | 13.% 14,62 92.34 | 48 5845 5,05
33 Rsy | » 1I 75 90.4 62.9% 11 S.uw 81.36 | 43,8 49 87,88
32 |s y| u be i 94.5 109.9 85.9 | 16 18,67 85.7 | 50.5
33 |2 gyl » I 7148 86.8 82,37 8 11.8. €1.79 | 40 48,1 83,16
34 |7 3| N I 124 121.7 101,89 26 22.85 ‘:u.ﬂL 51
3% [10y| M 1 130 137.5 94.55 | 23.5 31.44 T4.75 | S4




-AS.

Table {2):-

No.{age ]Sex |Gradce :,m.m..:a An:_wm. —tedght (Kri), Hen Cireum, (Tm)
) Actuul (50— percentile * Actual Jgath ocentile.] % JAcutal opercentile | %

36 |8 y| » 1 119.5 126.4 94.54 | 23 24,84 92,59 | 50

31 |2 y| x 1 82 86 .8 94 .47 9.5 12,34 76.98 | 48 49.2 756
38 (11 y| » 1z | 119 144.8 82.18 | 24.5 36.95 66.31 | S2.5
39 |10 y| » 1 129 139.3 93,28 | 26.5 32,55 81.41 | 53
40 |9 M| g 1I 62 7243 85.75 6.5 9.18 70,81 | 46,5 45.8 101.52
4 |1 xf » 1 65 73.3 88.68 7.5 9.33 80.39 | 45 45.1 9.79
42 [ 6 u| » 1 59.5 65.9 ] %0.29 | 6.5 7.21 %.15 | 42 42.4 99.06
o |s gl x| 1 |10 109.9 91.45 | 15 18.67 lso.34 | so
4 11 y| n 1 133 143.3 92.81 | 31 35.3 81.82 | 53
s J10 3| n I |3 137.5 120,36 | 32 31.44 101;78{ 54
% (10 7| x 1 139 137.5 101,09 | 30 31.44 542 | 55
47 |25y 11 72 90,4 79.65 11.5 13.52 85.06 | 46 49,9 92,18}
B s g| 2 1 114.5 126.4 90.59 | 25 24.84 100.64| S0
49 (10 3| » 1 | 12 138,3 86.TT | 26.5 32,55 01.41 | S2 i
0 |8 y x 11 | 109 27 ] 8s.83 | 21.5 25.3 s4.98 | 5
Mean Zercentage . Loenee | .AS...uL : S.J
Standerd Deviation ,, C 2 u.uur 3 10, ‘Hu.ow
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® Significant decremase compared with the correspondin

g control value,

Table (3):-
TTTTTTTTT Physical growth in all asthmatic chilgren in comparison to the
control children, v
Xeo mmMmUﬂ Yeight Head owwocBWu
Mean ¢ S.D, lean ¢ S.D, Mean ¢ S.D,
Control 50 | 98.14 | 4 4.5 99.5 | 10.74 100.41 $ 4.92
Asthnatics 50 | 91.24% | 4 5,31 85.24% | 4+ 10.88 95.14% | 4+ 5,49
| ]
(P<Q.001) (P<0.001) (P<0.01)
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Table (4):=-
Table (4) Physical growth in control and asthmatic children below 6 years in

conparison to those uging 6~12 years.

¥o. l__Heigb? Weisht
. Mean * S.D. Mean * S.D.
centrol 25 98.28 £ 4 100.14 + 10.32
belew 6 years j |
Asthnaties | 25 90,23% | +5.65 86:26 |+ 9.19
H 1
Gentvel 25 98 4 3.4 98.86 + 11.33
6=12 ycars - 4&
Asthaatics | 25 92,25% | 4+ 4.87 84 .31% + 11.79

x Significant decrease compared with the corresponding control
value (P 0.001),
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Physical growth in mild =nd severe cuses of hronchisl asthma in

comparison to control cnildren,

‘.H Heipht Weignt. ~YWeaq Clrcum
Yo Mean % S.D. Mean % Sele Mean %
Ceatrel 50 98.14 + 4.5 99.5 + 10.74 100.41
drade I 27 | 93.31%| s4.72 89.79%| 4 10.19 98.33
Grade II 23 Hmm.ﬁ._ + 5.01 _-n 80.268%] + 9.1 H:. 90,27 { + 6.55
==x(P < 0.005) sx(P  0.005) zx(P < 0,001)
x Significant decrease compared with the correspondéng control value.

xx Significant

decrease compared with mild cases of bronchial asthma,



mean %
Control
V/ Grade I bronchial asthma
& Grade II bronchial asthma
130
120
110 1
100 } I .
. o |1 7
; xx % ]' /X >k)(
80 | XXK /)( X /xx
X / X| x X
70 | XK /x X KX
X X / * 1y X X
60 XX / X K ;(ﬁ)(
50 X x / T x K
X /1«;()( X A
50 x " / Ko A K
* X X
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30 1 % X / XN XX
X ) *
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X 7L)( X
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X
xxk A Kxx‘ { X
Height Weight Head Circum.

Fig. (3) : Physical growth in control children and mild and

severe cases of bronchial asthma.




DISCUSSION




It has been mentioned before that bronchial
asthma is a common disease of childhood (El-Hefny,
1966). It has elso been shown that asthma is not
considered as a major cause of death, but it is
one of the leading causes of chronic illness in

children (Inman & Adelstein, 1969).

Bronchial asthma in children is considered as
one of the handicapping diseases of which retarda-
tion of physical growth is considered an important
@spect (Von Metre et al., 1960; Falliers et al,,
1961 and Spock; 1965).

Several reports concerning retardation of
physical development in children suffering from

bronchial asthma huve been already discussed before.

The present study aim: to investigate this
possible presence of retardation of physical growth
in asthmatic children by comparing the heights,
weights and itead circumferences of asthmatic children
up to the age of 12 years with control chilcren of

the same age and sex.
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The results of our work showed clearly that in
asthmatic children retardation of physical growth
occurs in height (91.24% + 5,31% of the expected
solﬂ percentile of the same age and sex), weight
(85.24% % 10,88%) and nead circumference (95.14%+
5.49%) in comparison to the control children (98.14%
+ 4.5%, 99.5% + 10.74% and 100.41% + 4.92% respect~-

ively).

The mechanisms by which bronchial asthma affects
physical growth are various, including respiratory
insufficiency, dietery factors, chronic or recurrent
infection, suppression of normal activity and the

effect of certain drugs (Falliers et al,, 1961),

The dezree of retardation of physicel growth in
bronchial asthma also varied greatly according to
many other factors including, the severity of the

disease, duration of illness and age of the petients.

The severity of astihma is one of the most
importent factors that affect the rate and degree
of growth retardation. In our study a growth retar-

dation was found in height (88,81% + 5.01),weight
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(80.28% + 9.1%) and head circumference (90.27% +
6.55%) in severe cases compared to 93.31% + 4.72%,
89.79% + 10.19% and 98.33% + 1.7z% in mild cases
respectively . This is in accordance with the res-
ults of Dewson et al,, (1969), who showed that both
heights and weights tended to be below the mean

for age and sex, and that this trend was most evident

in the clinically severely affected patient.,

The age of the patient seems also to be one of
the important factors that affect the rate and
degree of growth retardation in children with bron-
chial asthma, Hypoxia due to respiratory insuffici-
ency results in slowing of normal cellular multipli-
cation. This was reported by Naeys (1967) when he
found that some children with congenital heart
disease had subnoriaal number of skeletal muscle cells,
He did a quantitative study for 220 individuals
dying with congestive heart failure: body size,organ
size and cellular structure. He found that infants
and children aged one month to 8 years had organ
and cellular abnormalities resémbling those usually
found with chronic under=nutrition, On the other

hand older individuals were found to have organ
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and cellular abnormalities which were related to

chronic hypoxia,

The role of insufficient food intake is difficult
to assess because a minor deficit over a prolonged
period of time can cause growth failure when this
deficit occurs during a period of rapid growth

(Krieger, 1970).

Intake may be insufficient because of psycho-
logical factors related to the presence of chronic
or life threatening disease. A fearful and insecure
mother, not given proper dietary instructions,
who does not feed the infant umless it cries and
deméendsto be picked up. Sucn abnormal eating beha~-
vior may not be reversible in other patients

(Krieger, 1570).

Histories and direct observation of patients
indicated that developmnent of growth retardation
was related to frequent infections and episodes of
anorexia and minor illnesses during which nitrogen

retensions decreased.



Mitchell et al,, (1475) s*-died the incidence
of viral infections in children over the age of
one year admitted to hospital with asthma and whe-
ezy bronchitis. Viral infection was found in 17.2%
of the patients investigated. The most common vir-
uses cultured were rhinovirus and respiratory
syncytial virus, Chil-<ren studied during second or
subsequent admission had higher incidence of viral

infection than those admitted ror the first time.

Falliers (1960) reported that presence of
thyroic hypofunction, which may follow the combined
nge of iodides &and steroice for esthme without clin-
iceal signs of thyroid abnormality. This conclusion
was based on thé reported observation that & suppr-
ssion of thyroidal Il31 uptake during icdotharapy
was followed by & rebound avidity of the thyroid
gland for 1131 after discontinuance of iodides,an

effect similar to that of known antithyroid co@?unds.

Friedman & Strang (1966) compared thé effect
of prolonged adminstration of certicosteroids and
corticotrophin on growth in a group of children

with asthma, and showed that the corticosteroids
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inhibit growth and lead to considerable stunting,
but when corticotrophin is given in doses suffici-
ent to control the signs end symptoms of the disease,

the growth rate increase,

Pharmacological doses of corticosteroids reterd
or interrupt the growth of children, indicating an
adverse effect on the epiphyseal cartilage.Inhibit~
ion of growth is s rather widespread effect of the
glucocorticoids., For example, they inhibit cell
division or symthesis of DNA in thymocytes
(Dougherty & White, 1944), fibroblasts (Pratt &
Aronow, 1966), normal developing eand regenerating
liver (Howard, 1964; Loeb & Sternchein, 1973),
gastric mucosa (Loeb & Sternschein, 1973), develop-
ing brain (Howard, 1964), developing lung (Carson
et al,, 1973) and epidermis (Fisher & Maibach,1971).
Nevertheless, thies effect is somewhat selective
and corticosteroids do not characteristicelly pro=-
duce the bone marrow depression or the enteritis
that follow the exposure to non specific antimitotic
azernts . The mechanisms of these effects of steroids
are not known, It has been reported that cortisone
treatment rapidly decreases the activity of DHA

polymerase in rat liver (Henderson and Loeb,1970).



To conlude, growth reterdation secondary to
bronchial asthma is multifaetorisl, It also affects
the prognosis of the case and its future course.
So, every effort should be done to prevent or amel-
iorate such undesirable secondary complication of

bronchizl asthma.

000000000




SUMMARY AND RECOMMENDATIONS
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The aim of tue present study was to detect the possible
presence of physical growth retardation in children suffering
from bronchial asthma in comparison to healthy control chi-

ldren.

The work was carried out on 2 groups of children :

A) Control group :

Included 50 children of the apparently healthy non
asthmatic ones ; 27 were males and 23 were females. Half
of this group was below the age of 6 years, while the

other half ranged from 6 to 12 years old.

B) Experimental group :

Included 50 children, 29 males and 21 females, all
of them were well known to be asthmatics. This group was
classified as follow :

{- According to the age :

-below 6 years : 25 children.

-6 to 12 years : 25 children.

2- According to the degree of asthma :

-mild cases : 27 children.

-severe cases : 23 children.

Evaluation of physical growth was done by obtaining
the height, weicht and head circumference. The obtained val-
ues were compared with the expected 50 th percentile of the

sane age and sex obtained from the international growth chartse.




The percentages ©f the growth parameters to the expe-
cted 50 th percentiles were compared in asthmatic and cont-

rol children.

The results showed that :
1) There were significant decreases in the height (P<0.001),
weight (P 0.001) and head circumference (P<0.01) of the

asthmatic children in comparison to the control children.

2) The retardation in height and weight was significant bet-
ween asthmatic and control children of the same age group
in both age groups (below 6 years ahd 6= 12 years), while
there was no significant change between the different age

groups neither in asthuatic nor in control children.

3) The physical growth in the severely affected asthmatics
(height, weizht and head circumference) was significantly

retarded from that in the moderately affected children
(P 0.005, P0.005 and P 0.001 respectively ).

The pathogenesis of physical growth retardation in
bronchial asthma cou.d be related to many factors including
respiratory insufficiency, dietary factors, chronic or rec-
urrent infections, suppression of normal activity, psychol-

ogical factors and the effect of certain drugs.

Recommendations :

It is recommended that more attention should be paid
to the development of sound eating habits and to the provi-

sion of sufficient caloric intaxe. Respiratory infection
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should be dealt with properly and preventive treatment sho-
uld be performed as early as possible. It is also recouusen-
ded that, during the growing period of life, corticotrophin

should be used in preference to corticosteroids.
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