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Cold comfort for the catarrhal child

John Fry coined the phrase 'the catarrhal child' to describe
the child we all know only too well with ever running nose
whose desperate mother begs us to do something to staunch
the flow of mucus. An understanding of the epidemiology
and pathogenesis of upper respiratory tract viral infections
may not enable us to stop the nose from running, but it can
help us not to prescribe valueless medications and not to
investigate the children unnecessarily.

Respiratory viruses
Children experience more respiratory virus infections than
adults because their secretory immune system is relatively
immature, because they have not encountered the viruses
before, and because they are exposed to more such viruses
than most adults. There are over 100 strains of rhinovirus,
and infection with one strain provides little or no cross pro-
tection against infection with a different strain. Corona-
viruses are another important cause of upper and lower
respiratory tract infections in preschool children.' Other
viruses that can cause childhood respiratory infections
include parainfluenza viruses, influenza viruses, adeno-
viruses, and enteroviruses. Respiratory syncytial virus not
only causes bronchiolitis in infancy, but older children can
be reinfected every winter, with successively milder infec-
tions, which can nevertheless result in otitis media or a
febrile cold with coryza, cough, and sore throat.2

Epidemiology
Recurrent respiratory tract infections are normal in the first
few years of life. Maternal antibody gives relative protection
for the first three to six months and breast feeding also pro-
tects against respiratory viruses but, as passively acquired
antibody wanes, the child becomes more susceptible to
respiratory infections. These comprise about 85% of child-
hood infections.3
The number of infections experienced by each child

depends on several factors of which the most important is
probably the intensity of exposure to respiratory viruses. In
an important longitudinal study of childhood infections in
Cleveland, Ohio, Dingle et al found that children under 5
years old who attended nursery school had on average 12
respiratory infections per year.4 Children of the same age
not attending school but with a sibling at school had a mean
of nine infections per year, while children of the same age
not at school and with no sibling at school had six to seven
infections annually. Day care attendance results in an
increased incidence of respiratory infections.5 6 If children
attend day care in the first year of life, then this becomes the
year in which they experience most respiratory infections.6
The average preschool child will have six to eight respira-
tory tract infections a year in their preschool years, with the
maximum incidence from 2 to 4 years of age.34
Urban children experience more respiratory infections

than rural children, probably due to increased exposure.
Maternal smoking is an important factor in determining the
incidence of childhood respiratory infections,5 and if
parents cannot be persuaded to stop smoking they should at
least be prevailed upon to smoke outdoors.

Infections tend to be more frequent in the winter months,
although parainfluenza virus infections occur mainly in the
summer and enterovirus infections in the-late summer and
early autumn, so that a child can have infections most of the

year. In a longitudinal cohort study of children with recur-
rent respiratory tract infections, many of whom conformed
admirably to John Fry's description of the catarrhal child,
we found that children would develop rhinitis due to a
proved respiratory viral infection with a clear nasal dis-
charge which rapidly became mucopurulent. The nasal dis-
charge would last 10 to 14 days, dry up for a day or two,
then the child would be infected by a different virus and the
process would recommence.7 Thus a superficial appearance
of continuous rhinitis was in fact due to recurrent viral
infections. Mucopurulent nasal discharge does not imply
bacterial superinfection, as it is commonly seen in colds
with little or no change in bacterial flora,7 8 and antibiotics
are not indicated unless the child has an additional indica-
tion such as otitis media.

Pathophysiology
The nasal secretions in rhinorrhoea contain a number of
proteins. Mucous glycoproteins are secreted by goblet cells
and by serous and mucous glandular cells in the submucosal
glands. Albumin is synthesised in the liver, circulates as a
vascular protein, and diffuses into glandular secretions
passively when vascular permeability increases.9 10 Mono-
meric IgA is synthesised by plasma cells restricted to the
periglandular region.1° Secretory component is made by
serous cells in the seromucous glands. Secretory IgA, two
molecules of IgA linked together by a joining (J) chain and
secretory component, is solely a glandular product.'0 "

Interferon beta is produced by nasal fibroblasts in response
to viral infection while local interferon alfa is produced by
lymphocytes and probably by a number of other types of
nucleated cell.'2 13

Rhinoviruses cause little damage to the nasal epithelium
during colds'4 15 so it is probable that coryzal symptoms are
largely due to inflammatory mediators. Nasal provocation
tests performed on normal and atopic adults using histamine
and the cholinergic drug methacholine suggest that secre-
tory IgA secretion may be under cholinergic control,'0
whereas histamine increases plasma protein extravasation,
stimulates glandular secretion,'6 and increases the propor-
tion of IgG in nasal secretions.'7 Nasal provocation tests
only examine the response to a single exogenous substance,
a very unphysiological situation, and their relevance to what
occurs in an infection is doubtful.

Naclerio and colleagues measured concentrations of
inflammatory mediators in nasal secretions of young adults
during experimental rhinovirus colds.'8 They found that
nasal concentrations of histamine did not increase during
colds, whereas volunteers who became symptomatic had a
considerable rise in nasal concentrations of bradykinin and
related kinins. They postulated that kinins, particularly
bradykinin, might be responsible for the symptoms of
rhinovirus colds. Trials of antihistamines have shown little
or no benefit in alleviating the symptoms of colds,'9 20 and
Naclerio et al suggested the development and study of kinin
antagonists.
Another possible candidate for causing some of the symp-

toms of colds is interferon. When interferon alfa is injected
into volunteers it causes flu like symptoms such as fever,
malaise, headache, and myalgia.2' During viraemic infec-
tions interferon alfa can be detected in the serum22 and
interferon may be responsible for some of the systemic
effects of viraemic respiratory infections such as influenza.
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Local administration of interferon by nasal spray often
causes nasal stuffiness, congestion, mild epistaxis, and sore
throat within a few days.23 Interferon is probably not the
sole cause of the nasal symptoms of colds, however, as
respiratory syncytial virus causes rhinorrhoea and sore
throat in adult volunteers who do not mount a significant
nasal or systemic interferon response to infection with this
virus.

Investigation of recurrent respiratory infections
Parental anxiety is a common reason for children presenting
to general practitioners and paediatricians with 'too many'
respiratory infections. If the doctor is satisfied, after taking
a history, that the child is experiencing no more than his or
her expected quota of viral respiratory infections, reassur-
rance of the parents will usually quell the anxiety. Persistent
anxiety indicates that either the child or the parents has a
real problem.

Localisation of signs and symptoms to a single site is sug-
gestive of an anatomical cause. For example unilateral
mucopurulent nasal discharge may be due to a foreign body
or a unilateral choanal atresia. Recurrent lower respiratory
tract infections may be due to a number of different causes
outside the scope of this annotation, and require further
investigation.

Allergic rhinitis may cause seasonal or perennial rhini-
tis,25 and this is an important differential diagnosis for the
child with suspected recurrent upper respiratory tract infec-
tions. There may be a history of nasal symptoms in associa-
tion with exposure to potential allergens such as feathers,
house dust, grass, or other pollens. This is not always pre-
sent but can give a useful lead. In allergic rhinitis the child
often has other atopic diseases, with asthma particularly
common,25 or there is a family history of atopy. Nasal stuffi-
ness, sneezing, and itching of the nose are often more trou-
blesome than rhinitis. Nasal smears should be examined for
mast cells as their presence is a more specific and more sen-
sitive test of allergic rhinitis than the presence of eosino-
phils.25

Children with recurrent upper respiratory tract infections
should probably be investigated for immune deficiency only
if there are features of their infections or additional factors
to suggest such a problem. Recurrent acute otitis media may
be due to recurrent viral or bacterial infections which,
unless tympanotomy is performed as is routine in some
parts of Europe, cannot be distinguished easily. Chronic or
recurrent purulent ear discharge is suggestive of recurrent
bacterial infections and of immune deficiency. Hypo-
gammaglobulinaemia may present in this way, as may IgG
subclass deficiency, particularly IgG2 deficiency. As total
serum IgG concentrations are often in the normal range in
children with IgG2 subclass deficiency, it is wise to measure
total serum immunoglobulin and IgG subclass concentra-
tions in children with recurrent otitis media, particularly
when there is purulent otorrhoea.
A family history of recurrent or severe infections may be

an important clue to immune deficiency. Persistent candi-
diasis, particularly if there is nail as well as oral involvement
(mucocutaneous candidiasis), is suggestive of defective T
lymphocyte function. Infections with opportunist organ-
isms such as Pneumocystis carinii or nocardia almost
certainly indicate a profound T cell defect, as do severe
infections with certain common viruses such as giant cell
pneumonia from measles or haemorrhagic chickenpox.

Treatment
Osler stated 'there is just one way to treat a cold and that is
with contempt'. No medicine has yet proved to be signifi-
cantly more effective, and a number of remedies for colds
and catarrh are potentially harmful. Unnecessary antibiotics
should be avoided, as should antihistamines, decongestants,
and cough suppressants. Most children with recurrent
infections eventually grow out of them, a truism of some
modest comfort to the beleaguered parents.
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