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Two-year follow up of the management of chronic
or recurrent cough in children according to an
asthma protocol

R SPELMAN such as prednisolone.6 The aim of this research was to confirm
these previous findings by means of a larger study.

SUMMARY To test the hypothesis that many children with
a chronic or recurring cough have asthma, 106 children with
cough were treated according to an asthma protocol. At the
end of 16 weeks, all but two of the children who completed
this phase of the trial were free of cough. At a two-year
follow up 97 children were reviewed: 71 were now diagnosed
as having an asthmatic condition, 34 of whom required
regular medication. The original histories of those who
developed asthma were compared with those who had no
further respiratory symptoms. The results suggest that many
children with a chronic or recurring cough have a mild form
of asthma, known as cough variant asthma, which is respon-
sive to asthma therapy. Many will subsequently develop mild
to moderately severe asthma. Those who subsequently
develop an asthmatic condition are statistically more likely
to have a family history of asthma or a personal history of
atopy. The children are also more likely to have exercise-
induced cough or nocturnal exacerbation of their cough.
Managing a persistent or recurring cough according to an

asthma protocol could mean that many asthmatic children
will be diagnosed and treated earlier in the natural history
of their illness.

Introduction
THERE is a great deal of evidence to suggest that asthma

is both underdiagnosed and undertreated in general prac-
tice. 1,2 It has been found that children present with respiratory
symptoms on an average of 16 to 20 occasions before the general
practitioner enters a diagnosis of asthma in the patient's medical
records.3 Only 50%7o of asthmatic children are diagnosed by the
age of five years, despite the fact that a review of their records
shows that they attend regularly in the first five years of life with
respiratory symptoms.3 Many children with mild asthma do not
present with wheeze as their main symptom, but rather present
with a history of recurring cough, dyspnoea or tightness of the
chest, with or without wheeze.

Studies have shown that a cough can be the initial and
sometimes the only manifestation of childhood asthma.4'5 It
has been suggested that persistent childhood cough which
responds to bronchodilators is the result of bronchial hyper-
reactivity.4 It has also been proposed that cough variant asthma
is a distinct entity in children, and is the forerunner to mild or
moderate asthma.5
A previous study of 35 children with chronic or recurrent

cough in one general practice concluded that such children
should be treated as suffering from asthma.6 This treatment
may require not only the use of bronchodilators but also, if in-
dicated, the addition of theophylline, sodium cromoglycate or
inhaled steroids, and, possibly a short course of oral steroids
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Method
This study was conducted in two parts. The first part of the study
was carried out between January 1987 and January 1988, and
its aim was to determine whether children with a persistent or
recurring cough would be responsive to asthma therapy prescrib-
ed according to an asthma protocol. The second part formed
a two-year follow-up study designed to determine how many
children with a chronic or recurrent childhood cough subsequent-
ly developed asthma. It reported on the asthma status of all the
children in the study and on the medication being prescribed.
The past medical histories of those who subsequently developed
asthma were compared with those who had no further
respiratory symptoms to determine whether those with certain
features in their histories were statistically more likely to develop
an asthmatic condition subsequently.

Eighteen general practitioners, who were all members of the
Irish College of General Practitioners, recruited children aged
10 years or younger into the study who presented to them with
a history of a chronic or recurring cough of more than four
weeks duration. Children presenting with wheeze as the prin-
cipal symptom, or with a history of asthma, or children previous-
ly treated with bronchodilators were not included in the study.
At this first visit to the general practitioner all children under-
went a physical examination which included height and weight
measurement, chest auscultation and for those children able to
cooperate a measurement of peak expiratory flow rate. A
personal and family, history was taken.

There were four follow-up visits at four-weekly intervals. Each
child was re-examined, having a chest auscultation and a peak
expiratory flow rate recording. It was decided not to seek ob-
jective evidence, such as tape recording the children's cough,
because of logistical difficulties reported in an earlier study.7
At each follow-up visit the parent was therefore asked whether
they felt their child's cough was gone, was much better, was bet-
ter, unchanged or worse. No explanation was given as to what
was meant by these descriptions: it was left to the parents to
decide which best described the current status of the child's
cough. Depending on the parent's subjective assessment of the
child's cough on the four follow-up visits, the children were
allocated into one of three groups on each visit: cough reported
as gone or much better; cough better or unchanged; or cough
worse.
The general practitioners used an asthma protocol booklet,

designed by the author, to decide upon the therapeutic option
at each visit.

Asthma protocol
First visit. Children under one year old were given 2.5 ml orcip-
renaline syrup three times and day and those aged one or two
years were started on 5 ml orciprenaline syrup three times a day.
Children aged three or four years received 2.5 ml salbutamol
three times a day; children aged five or six years were prescrib-
ed 5 ml salbutamol three times a day; and those aged seven to
10 years received 5 ml salbutamol four times daily.
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Second visit. Those whose cough had gone or was much better
continued on their existing medication. The other children had
theophylline liquid added to their existing medication according
to the following regimen: those under two years of age, 5 mg
kg-' three times a day; two to six year olds, 5 ml three times
a day; seven to 10 year olds, 10 ml three times a day.

Third visit. All those children whose cough had gone or was
much better at the second visit and who were still free of cough
had their medication discontinued. They .were asked to attend
the remaining two follow-up visits. Children newly allocated to
this group and all those whose cough was better or unchanged,
continued on their existing medication. All those whose cough
had deteriorated since the previous visit were given a reducing
dose of soluble prednisolone 1 mg kg-' according to the
following regimen: those under two years old, over two days;
two to four year olds, over three days; five and six year olds,
over four days; and seven to 10 year olds, over six days.

Fourth visit. Those children whose cough had gone or was much
better had their treatment discontinued and were asked to at-
tend for a final visit. All those whose cough was better or un-
changed had sodium cromoglycate spincaps 20 mg four times
daily added to their existing medication. Those children whose
cough was worse were prescribed a course of prednisolone ac-
cording to the protocol used at the third visit, even if they had
previously been free of cough.

Final visit. Children whose cough had gone or was much bet-
ter, or whose cough was better or the same discontinued their
bronchodilators. Children who had been prescribed sodium
cromoglycate at the previous visit continued on this therapy.
Those whose cough had deteriorated continued using their bron-
chodilators for four weeks but were commenced on sodium
cromoglycate if they were not already taking it. If they were,
a course of prednisolone was prescribed according to the pro-
tocol used at the third visit. The parents were advised that the
study was not terminated, rather they were requested by their
doctor to attend at any time over the following two years should
the child have any respiratory symptoms.

During the following two years, those children who presented
with a persistent or recurrent cough were managed according
to the above protocol. Those who developed a more typical
asthma, either intermittent or chronic, were managed as
asthmatic children by their doctor and their treatment formed
the basis of a follow-up report at two years.
Two years after the last visit, the participating doctors receiv-

ed a questionnaire on each child under their care in the study
to determine whether or not the child still had a reversible
respiratory condition. Current asthma therapy was also record-
ed. Children with a reversible respiratory condition were defin-
ed by the doctor as having chronic asthma, intermittent mild
asthma, or a recurring cough which responded to asthma
therapy.

Data were analysed for significance using the chi square test.

Results
A total of 106 children were included in the study - 57 boys
and 49 girls. Subjects were between six months and 10 years of
age; 71 children were under the age of five years.

Clinical data
Most parents complained that their child's cough was con-
tinuous, though some did have an intermittent cough. The
reported duration of the cough ranged from one month to five
years seven months. Forty eight children were reported as hav-

ing had their cough for less than six months, and four children
had had their cough for more than four years. Eighty three
children suffered from nocturnal exacerbation of their cough.
Cough was exercise-induced in 66 children. Further question-
ing revealed that 42 children had associated wheeze, 26 had
dyspnoea and 32 reported paroxysms of vomiting with the cough.
A family history was taken from the parent for asthma, hay

fever and eczema. When there was no family history of asthma
a history was sought of 'bronchitis' in childhood; 83 children
had a positive family history (Table 1). Fifty eight children had
a personal history of eczema (including nappy rash) or hay fever.
A study of past medical histories showed that all but 16 of the
children had received antibiotics for their cough in the previous
12 months, 49 having been prescribed more than four courses.
One hundred and five parents had bought more than four cough
preparations for their children during the same period.

Chest auscultation during normal respiration was normal in
all subjects. Thirty six children were able to cooperate in recor-
ding peak expiratory flow rates. The results were plotted on a
nomogram and six were below the predicted range. None of the
children was below the third percentile for height or weight.

Treatment and follow up
Children's cough status, as reported by their parents, at the
second, third, fourth and fifth visits, is shown in Table 2.
A review of medication used in the first phase of the study

revealed that 93 children received salbutamol syrup and 13 were
prescribed orciprenaline syrup; 29 children required the 'addi-
tion of theophylline. Six children had a short course of pred-
nisolone and five required the addition of sodium cromoglycate.
Two children who were worse at the third visit were diagnosed
as having a respiratory tract infection and responded to an-
tibiotics. Eighty children required only one drug, 11 children re-
quired two, 12 children were prescribed three drugs, and three
children were prescribed four drugs. Only six reported side ef-
fects during phase one of the trial - four children reported
tremor with salbutamol, and two reported hyperactivity with
theophylline.

Review after two years
Nine children were lost from the study during the follow up
period. Of the 97 children reviewed after two years 34 had been

Table 1. Family history of associated medical conditions among the
106 children.8

No. of children with family history in:

Other
Parents Siblings relativesb

Asthma 31 17 5
Bronchitis in childhood 9 3 5
Hay fever 13 4 3
Eczema 11 9 8

aTwenty three children had no positive family history of these conditions.
bGrandparents, first cousins.

Table 2. Cough status of the 106 children at visits two to five as
reported by their parents.

No. of children whose cough was: No. of children
Gone/much Better/ who did not

Visit better same Worse attend

2 75 26 3 2
3 81 9 5 11
4 86 3 1 16
5 79 0 2 25
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diagnosed as having chronic asthma; 16 had intermittent typical
asthma and 21 children had a recurring cough which respond-
ed to treatment with bronchodilators.; TWenty six had no fur-
ther episodes of respiratory symptoms. :Seventy one children
therefore had an asthmatic condition, 37 (52%) of whom had
mild intermittent asthma or a recurring cough and 34 (4801)
had moderately severe asthma.

Fifty two children were taking oral medication for their
asthma: four required orciprenaline syrup, 42 were taking
salbutamol syrup, and six children were prescribed both
salbutamol syrup and theophylline syrup. Nineteen children were
on inhaled therapy: seven required inhaled beta agonists, six were
prescribed beclomethasone, and six children were prescribed
sodium cromoglycate. The six children who required a course
of prednisolone in phase one, and the two children who had
relapsed at the fifth visit and were started on sodium
cromoglycate as per the management protocol form part of this
group receiving inhaled therapy at the two-year follow up. In
the intervening two years, four children required a single course
of prednisolone and two required nebulizer therapy. Three
children received more than four courses of antibiotics in each
of the two years.
The original histories of the 71 children diagnosed as having

an asthmatic condition at the two year follow-up review were
compared with the 26 who had no further respiratory problems.
Each was allocated to one of four groups, depending on whether
or not they continued to have reversible airways problems and
whether or not they had a positive history, in order to deter-
mine which symptoms, if any, were associated with the later
development of asthma in children with a chronic cough (Table
3). Those children who had a family history of asthma or 'bron-
chitis' in childhood, or a personal history of atopy when they
presented initially were significantly more likely to develop
asthma than those with no such history. Children with a history
of nocturnal cough or exercise-induced cough were also more
likely to develop asthma than those with no such history.

Discussion
The child with a persistent or recurring cough presents one of
the most common problems seen in paediatric practice.9 The
commonest cause of a chronic cough in children of all ages is
asthma. 10 Despite this fact, children with a chronic cough still
receive repeated courses of antibiotics and cough linctus.2 This
indicates that, while accepted in theory that asthma is frequently
a cause of a chronic cough, in practice most general practitioners
consider bacterial infection to be the main factor.

In 1981 it was demonstrated for the first time in children that
there was an association between chronic cough without wheez-
ing and exercise induced airway hyper-reactivity.4 These
children had changes in lung function similar to those seen in
asthmatic children following exercise challenge. However, unlike
asthmatic children they did not have any evidence of resting

reversible airway obstruction when they were symptomatic. This
paper- reported on only 15 children, and it suggested the need
for' a long term follow up of a larger group of childr-en and
recommended that if bronchial provocation facilities using max-
imum expiratory forced volume curves were not available, a

therapeutic trial of bronchodilator therapy was justified.4
The larger study reported here suggests that as many as 73%

of children with a chronic or recurring cough may have an
asthmatic'condition and, therefore, their cough will respond to
asthma therapy. 'Because of the mnild degree of severity of this
asthmatic condition, most children will respond'to a single
bronchodilator.' Some, however, will require mulfiple therapy
includifng inhaled anti-inflammatory agents or, rarely, a short
course of prednisolone before they become free of cough.

It would appear that 525o of children with an asthmatic con-

dition will continue' to have only mild symptoms over the follow-
ing years. These will consist of either regular relapses of their
cough, or a more typical asthmatic condition, which is mild and
intermittent. In either case their symptoms should respond readi-
ly to bronchodilator therapy. The other 4801o will develop
moderately severe asthma requiring regular maintenance therapy.
These will probably be those children who require more than
a single agent to reIieve their cough.

In this study, 26 (2701.) children did not present again with
respiratory symptoms during the two-year follow up, suggesting
that their cough was due to a respiratory tract infection rather
than an underlying asthmatic condition. However their cough
did respond to bronchodilators. It has been shown that follow-
ing respiratory infection, normal subjects develop a positive
histamine chatlenge." This bronchial hyper-reactivity''is the
result of damage to the respiratory mucosa epithelium and lasts
for up to seven weeks after the primary infection. The bron-
choconstriction can be blocked by atropine and is, therefore,
probably mediated via the vagal reflex. Bronchodilators will
relieve this bronchoconstriction, and as they have also been
shown to have an alternate mode of action on the cough
reflex,4'8 they are indicated rather than a cough linctus even if
the cough is felt to be as a result of a viral infection. It is
hypothesized that the 26 children followed up in this study who
did not subsequently develop an asthmatic condition may have
had a persistent cough as a result of post-viral bronchial
hyper-reactivity.

This study shows that children with a chronic cough who
subsequently develop an asthmatic condition are statistically
more likely to have a family history of asthma or 'bronchitis'
in childhood or a personal history of atopy. Their cough is more
likely to have a nocturnal exacerbation and to be induced by
exercise, and less likely to be associated with paroxysms of
vomiting. The presence or absence of wheeze or dyspnoea as

an associated symptom does not help to predict the later develop-
ment of asthma.

Table 3. Comparison of the histories of those children with asthma at the two-year follow-up study (n =71) and those without (n = 26)
to determine which symptoms are associated with the later development of asthma.

No. of children

Asthma No asthma

History Positive history No history Positive history No history X Significance
Family history' 71 0 7 19 59.9 P<0.001
Nocturnal cough 68 3 6 20 51.6 P<0.001
Exercise-induced cough 60 1-1 4 22 37.4 P<0.001
Paroxysmal vomiting with cough 16 55 16 10 11.3 P<0.001
Atopy 45 26 8 18 6.9 P<O.01
Wheeze 33 38 9 17 0.66 NS
Dyspnoea 20 51 6 20 0.06 NS
NS = not significant. aOf asthma or 'bronchitis' in childhood.
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General practitioners should not be reluctant to label young
children as having asthma, since pareints of children with chronic
respiratory symptoms, including cough, are relieved when given
a judicious explanation of their child's symptoms, even when
the word 'asthma' is used.2 They can be advised that their child
has a variant of asthma which is mild and will respond to ap-
propriate therapy. Absenteeism from school and sport should
decline. Prescriptions for antibiotics should be reduced once the
emphasis is shifted from an infective condition to an asthmatic
one. In this study 49 children had received more than four
courses of antibiotics in the year prior to the study. In the two-
year follow up, only three children received more than four
courses of antibiotics in each of the two years. Over this period
only two of the asthmatic children required nebulizer therapy
and four children were prescribed a single course of prednisolone.
This low level of acute therapy may be due to earlier diagnosis
and subsequent early instigation of maintenance therapy.

This study was perhaps limited by the difficulty in recording
the status of the child's cough at each visit. It is always un-
satisfactory when one has to rely on subjective measurement of
a clinical response, particularly if the subjective measurements
are made by a third party, as in this study.

Further areas for research have been identified; it would, be
interesting to undertake a large double blind control trial of
children presenting with a cough, where half receive a placebo
and half receive asthma medication. Also, it would be interesting
to study the personal and family histories of asthma and atopy,
and past prescriptions for antibiotics for all those patients
presenting with a cough, and compare them with a control group
presenting with a complaint other than cough.
Managing a persistent or recurring cough, as outlined in this

study, could mean that many asthmatic children will be diagnos-
ed and treated earlier in the natural history of their illness.
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