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Inhaled beclomethasone and oral candidiasis
N J SHAW AND A T EDMUNDS

Royal Hospital for Sick Children, Edinburgh

SUMMARY Two hundred and twenty nine children aged 6 to 15 years attending the asthma clinic
at the Royal Hospital for Sick Children, Edinburgh, had throat swabs taken to determine the
incidence of candida colonisation of the oropharynx. One hundred children (group A), who
were not receiving steroids, were compared with 91 children (group B) receiving less than 500 pg

of inhaled beclomethasone a day and 38 children (group C) receiving 500 [ig or more of inhaled
beclomethasone a day.

Sore throat and hoarse voice were not related to the presence of candida or to treatment with
inhaled steroids. The incidence of candida was greater in the groups given treatment with steroids
but did not increase at a higher dosage, nor was it related to the type of inhaler used. There was

only one case of clinical thrush in all the children studied.

The incidence of oropharyngeal colonisation with
candida in normal children varies between 5-4% and
71-3%, depending on the method of isolation.1-4
Numerous small studies have shown an increased

incidence of colonisation among children taking
inhaled steroids, though clinical thrush rarely
occurs.'10 Studies in adults have shown that rates of
colonisation and incidence of oral thrush are dose
related. It is not known whether there is a similar
dose related effect among children nor whether the
more concentrated aerosols-for example, beclo-
forte-now available are associated with an
increased incidence of oral candida colonisation.

This study sought to confirm the increased inci-
dence of oropharyngeal candida colonisation among
children treated with inhaled beclomethasone and to
determine whether the incidence was dose related.
It also sought to determine whether the formulation
of beclomethasone used affected rates of colonisa-
tion.

Patients and methods

Two hundred and twenty nine children attending the
asthma clinic at the Royal Hospital for Sick Chil-
dren, Edinburgh, were studied. These were divided
into three groups, all of which had the same age
range of 6 to 15 years. Group A (100 children) were
not receiving inhaled steroids. Group B (91 chil-
dren) were receiving less than 500 ,ug/day of inhaled
beclomethasone and had been receiving the same
dose for at least six months. Group C (38 children)
were receiving 500 jig or more of inhaled bec-

lomethasone a day and had also been receiving the
same dose for at least six months. None of the
children in these groups had received oral or nasally
administered steroids in the previous six months.
Compliance with prescribed treatment was as-
sumed. No children were taking antibiotics when
they were studied.

All the children were asked if they had a sore
throat or hoarse voice. The pharynx was examined
for evidence of oral candidiasis (thrush), and throat
swabs were taken. These were transported in
trichomonas medium (containing penicillin and
streptomycin) to the laboratory. The swabs were
plated on agar and then returned to the medium and
both plate and the medium containing the swab
were incubated for 48 hours. The plates were then
examined for growth of candida. If there was no
growth the swab was replated on agar and the plate
was incubated for a further 48 hours. If there was no
growth of candida after this second 48 hour period it
was assumed that there was no candida present
originally on the swab-that is, the throat swab was
negative. The results were analysed by means of the
x2 test.

Results

For the 91 children in group B taking less than 500
pg/day of beclomethasone the mean dose was 290
rig/day (range 100-400 ,ug/day) and for the 38
children in group C taking 500 ig or more of
beclomethasone a day the mean dose was 700 ,ug/day
(range 500-1500 iig/day). The incidence of colonisa-
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Table 1 Incidence of oropharyngeal candidiasis, hoarse
voice, and sore throat in children taking inhaled steroids by
metered dose aerosol or rotahaler

Dose of Throat No Method ofinhalation Sore
inhaled swab (%) throat
steroid Metered Rotahaler Hoarse
per day dose

aerosol

Nil Positive 29 (29) - - 0 1
Negative 71 (71) - - 1 4

<500 sg Positive 39 (43) 12 27 1 4
Negative 52 (57) 17 35 0 1

2500 ,tg Positive 18 (47) 5 13 1 0
Negative 20 (53) 6 14 1 3

tion with candida, sore throat, and hoarse voice in
groups A, B, and C is shown in the Table.
The incidence of sore throat and hoarse voice was

not related to the presence or absence of candida on
culture nor to treatment with or without inhaled
steroids.
The incidence of colonisation with candida was

greater in group B compared with group A (p<0-05)
and also in group C compared with group A
(p<005). The dose of beclomethasone taken did
not affect rates of colonisation as there was no
significant difference in colonisation between groups
B and C. Only one case of clinical thrush was
detected in all the children. This child was in the
group taking the low dose of beclomethasone.
The Table also shows colonisation with candida

according to the mode of administration of bec-
lomethasone for groups B and C. There was no
significant difference in the incidence of candida
when children using a metered dose aerosol were
compared with those using a rotahaler.

Discussion

This study confirms the previously reported in-
creased incidence of candida colonisation of the
oropharynx in children taking inhaled beclo-
methasone.5 7 It also suggests that this increase is
independent of dosage used as there was no
significant difference between high and low dose
groups (the former had 47% colonisation, the latter
43%). This contrasts with previous studies in adults,
which have suggested that the incidence of oral
colonisation with candida is dose related, ranging
from 35% at a dosage of 200 [ig/day to 77% at 800
[tg/day.124

It was difficult to ascertain whether any of the
children in the study had been taking antibiotics in
the recent past, but we made certain that none were
at the time the throat swab was taken. We believe
that there were unlikely to be any more children in

the two groups receiving treatment with bec-
lomethasone (groups B and C) who had taken
antibiotics recently than in the group not receiving
treatment with beclomethasone (group A) because
all of the former had been stable with regard to
their asthma for at least six months and had not
required adjustment to their medication or treat-
ment with oral steroids.

In this study sore throat and hoarse voice were not
related to beclomethasone inhalation therapy
as the incidence of these was not increased in the
treatment groups. The occurrence of only one case
of oral thrush in 129 children taking inhaled
beclomethasone confirms previous observations
from small studies that this is not common among
children.'-0 Adults taking the same medication
have a reported incidence of 4.5%-13%.11-13 15

It has been shown that there is no difference in
clinical effect between an aerosol inhaler and
rotahaler when used to administer beclomethasone
in the same dosage,16 and this study indicates that
the likelihood of oropharyngeal colonisation with
candida need not be a consideration when choosing
which inhaler to use as there is no significant
difference between the two. This is not only the case
for the low dose group when a standard becotide
aerosal inhaler is compared with a rotahaler but also
for the high dose group when a becloforte aerosol
inhaler is compared with a rotahaler.

References

lGentle TA, Warnock DW, Eden OB. Prevalence of oral
colonisation with Candida albicans and anti-C albicans IgA in
the saliva of normal children and children with acute lympho-
blastic leukemia. Mycopathologia 1984;87:111-4.

2 Clayton YM, Noble WC. Observations on the epidemiology of
Candida albicans. J Clin Pathol 1966;19:76-8.

3Martin MV, Wilkinson GR. The oral yeast flora of 10 year old
schoolchildren. Sabouraudia. 1983;21:129-35.

4 Marks MI, Marks S, Brazeau M. Yeast colonisation in
hospitalised and non-hospitalised children. J Pediatr 1975;
87:524-7.

5Godfrey S, Balfour-Lynn L, Tooley M. A three-to-five year
follow-up of the use of the aerosol steroid beclomethasone
dipropionate in childhood astham. J Allergy Clin Immunol
1978;62:335.

6 McAllen MK, Kochanowski SJ, Shaw KM. Steroid aerosols in
asthma: an assessment of betamethasone valerate and a 12
month study of patients on maintenance treatment. Br Med J
1974;i:171-5.

7Chambers WB, Malfitan VA. Beclomethasone dipropionate
aerosol in the treatment of asthma in steroid-independent
children. J Int Med Res 1979;7:415-22.

8 Kerrebijn KF. Beclomethasone dipropionate in long term
treatment of asthma in children. J Pediatr 1976;89:821.
Godfrey S, Hambleton G, Konig P. Steroid aerosols and
candidiasis. Br Med J 1974;ii:387.

1' Ng SH, Dash CH, Savage SJ. Betamethasone valerate com-
pared with sodium chromoglycate in asthmatic children. Post-
grad Med J 1977;53:315-20.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.61.8.788 on 1 A

ugust 1986. D
ow

nloaded from
 

http://adc.bmj.com/


790 Shaw and Edmunds

Willey RF, et al. Beclomethasone dipropionate aerosol and
oropharyngeal candidiasis. Br J Dis Chest 1976;70:32-8.

12 Milne LJR, Crompton GK. Beclomethasone dipropionate and
oropharyngeal candidiasis. Br Med J 1974;iii:797-8.

13 Toogood JH, Jennings B, Greenaway RW, Chaung L. Candi-
diasis and dysphonia complicating beclomethasone treatment of
asthma. J Allergy Clin Immunol 1980;65:145.

14 Brompton Hospital MRC. Collaborative trial: double-blind trial
comparing two dosage schedules of beclomethasone dipropion-
ate aerosol in the treatment of chronic bronchial asthma. Lancet
1974;ii:303-7.

15 Cooper EJ, Grant IWB. Beclomethasone dipropionate aerosol
in the treatment of chronic asthma. Q J Med 1977;46:295-308.

16 Edmunds AT, McKenzie S, Tooley M, Godfrey S. A clinical
comparison of beclomethasone dipropionate delivered by
pressurised aerosol and as a powder from a rotahaler. Arch Dis
Child 1979;54:233-5.

Correspondence to Dr A T Edmunds, Consultant Paediatrician,
Royal Hospital for Sick Children, Sciennes Road, Edinburgh, EH9
1LF, Scotland.

Received 7 May 1986

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.61.8.788 on 1 A

ugust 1986. D
ow

nloaded from
 

http://adc.bmj.com/

