
Perennial rhinitis in the under 4s: A difficult
problem to treat safely and effectively?
A comparison of intranasal fluticasone
propionate and ketotifen in the treatment of
2–4-year-old children with perennial rhinitis

Rhinitis is a common disorder in children. Most
perennial rhinitis in children is allergic (1). Data
on children under the age of 4 years, however are
scarce. The diagnosis of allergic rhinitis, especi-
ally of perennial allergic rhinitis in very young
children can be obscure: not only because the
differential diagnosis including adenoid hyper-
trophy and recurrent upper respiratory tract
infections can be difficult to unravel, but also
because it is not easy to definitively diagnosis
allergic sensitization and its relationship to
symptoms (2, 3).

However, in very young children allergic
rhinitis is not uncommon (4). In 81 consecutive
adenotomies in children with a mean age of
2.2 years, 20% had allergic rhinitis (5). Ninety
percent of children with asthma also had rhinitis,
and allergic rhinitis increases the chances of
developing otitis media and sinusitis (6).
Thus, there is a need for effective once daily

therapy for rhinitis in children under the age of
4 years.
At present sodium cromoglycate (7), antihis-

tamines (8) and nasal corticosteroids (9) are
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To compare the safety and efficacy of fluticasone propionate aqueous
nasal spray (FPANS) and oral ketotifen in children aged 2–4 years with
perennial rhinitis. A randomized, multicentre, double-blind, double
dummy, placebo-controlled study. Paediatric patients between the ages
of 2–4 years with perennial rhinitis. Rhinitis symptoms score (parent-
rated), clinical evaluation of symptoms (investigator-rated) and adverse
event profiles during the treatment period. Patients treated with FPANS
had a significant reduction in both the total night-time rhinitis symptom
assessment for weeks 4–6 (p-value 0.036), and the total daytime rhinitis
symptom score over the same period (p-value 0.049). Generally, except
for nasal itching/rubbing over weeks 1–3, the patients taking FPANS
had lower recorded symptom scores for all individual symptoms
measured. Nasal blockage, in particular, was significantly reduced over
the 4–6 week period (p-value 0.027). The overall investigator-rated
clinical evaluation showed substantial improvement or improvement in
nine of 12 of the children taking FPANS compared with four of 14
taking ketotifen. Finally, there were no reports of serious adverse
events, the incidence of drug-related adverse events was low and there
was no statistical difference between the groups. FPANS may be an
appropriate treatment to control the symptoms of rhinitis in children
between 2 and 4 years old.
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prescribed in young children. Ketotifen (zaditen)
is an oral antihistamine with some additional
cromoglycate-like activity (10). It is available in
syrup form for the treatment of allergic rhinitis,
asthma and eczema in children from 2 years of
age. In common with other antihistamines it
decreases nasal itch, rhinorrhoea and sneezing,
but makes little difference to nasal obstruction
(7). The treatment of nasal obstruction is import-
ant not only because of the burden to the child
but also to prevent the child from habitual
mouth breathing (11, 12) which is associated
with otitis media with effusion (6) and decreased
outgrowth of the maxilla (13, 14).
The use of intranasal corticosteroids in young

children is controversial, both because of the
possibilities of adverse systemic effects and
because of problems of the use of nasal sprays.
Studies showing effects of intranasal corticoster-
oids on short-term childhood growth employed
high doses of budesonide (15) or beclomethasone
(16) (in the latter study on a twice daily basis for a
year). Similar effects were not seen with a reduced
dose of budesonide given once daily (17), or long-
term growth in the treatment of perennial rhinitis
(18). Fluticasone propionate aqueous nasal spray
(FPANS) is a third generation corticosteroid,
which shows minimal intestinal absorption and
extensive first pass hepatic metabolism. Intrana-
sal doses of up to 4 mcg for 7 days in man are
associated with little or no systemic activity (19).
Studies on bone mineral density with FPANS in
young children demonstrated no adverse effects
(20). It is used in seasonal (21) and perennial
rhinitis (22, 23), has been assessed in children over
4 years old and has been found to be more
effective than placebo when used at 100 mcg once
daily, with an adverse event profile similar to
placebo. We wondered whether a local cortico-
steroid spray was more effective than an antihis-
tamine in reducing symptomatology in very
young children. To evaluate this a study was
performed on a double-blind, double dummy,
placebo-controlled randomized basis to compare
FPANS with ketotifen in the treatment of peren-
nial rhinitis, paying particular attention to the
safety profiles of both products in the paediatric
population aged 2–4 years.

Methods
Patients

Twenty-six children aged between 2 and 4 years
(16 male, 10 female), whose parents/guardians
consented, were recruited from the paediatric/
ENT clinic of two centres. Diagnosis of perennial

rhinitis was defined as two or more of the
following symptoms present for more than
2 weeks at a time, recurring over a 6-month
period: nasal blockage, rhinorrhoea, sneezing,
nasal itching or rubbing. In all patients skin prick
testing or radio allergosorbent test (RAST)
examination was performed for aeroallergens
and food allergens. Moreover, general history,
ENT history and medication were noted. More-
over, a total standardized ENT examination was
performed. Patients were excluded on the basis of
requirements for inhaled or intranasal cortico-
steroids, sodium cromoglycate or antihistamines,
use of systemic corticosteroids, presence of nasal
polyps or other anatomical deformations, pres-
ence of other severe illness, e.g. cleft palate,
concurrent nasal infections or contraindications
to steroids. Forty patients were recruited to a
run-in period of 2 weeks where they continued
with their normal medications (other than the
non-permitted medications).

Run-in period

During the run-in period parents of the children
completed a diary card in which they rated the
symptoms of their child twice daily. In the
morning, the symptoms nasal blockage on
waking, sneezing, runny nose, nasal itching/
rubbing, snoring (previous night) were scored
on a 0–3 (no symptoms–severe) scale and the
number of night-time awakenings on a 0–3 scale
(0, no times awake; 1, one time awake; 3, three
times or more awake). In the evening, the
symptoms nasal blockage during the day, sneez-
ing, runny nose, and nasal itching/rubbing were
scored on a 0–3 scale. Patients were included into
the study when the total symptoms score was >7
per day in the last 3 days of the run-in period.

Study period

Following completion of the run-in period,
26 patients who fulfilled the inclusion criteria
were randomly allocated to treatment groups
where they received either FPANS 100 mcg once
daily plus oral placebo, or oral ketotifen 1 mg
once daily plus intranasal placebo, for 6 weeks.
During this period the parents/legal guardians of
the patients were asked to complete a daily
record card in the morning and the evening,
describing the child’s rhinitis scores on a daily
basis. At clinic visits, a number of nasal assess-
ments, symptom scoring and patient compliance
were checked along with monitoring of adverse
events, oral candidiasis and requirements for
�new� medications. At the end of the treatment
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period the investigator was asked to assess
whether or not in their opinion the symptoms
that the patient had been displaying throughout
had improved, stayed the same or got worse. The
study was approved by the medical ethical
committee in both hospitals and informed con-
sent forms were signed by all parents.

Statistical analysis

Data analysis was performed on an efficacy
evaluable population, which was based on the
intent-to-treat population but excluded patients
who had serious protocol violations. The data
were analysed using sas (release 6.12). The mean
total daytime and night-time scores were sum-
marized over baseline, weeks 1–3 and 4–6. An
assessment of differences in scores between the
treatment groups was analysed using ancova,
using the mean baseline score as the covariate. If
normality assumptions were not met then the
Wilcoxon rank sum test was used. Results are
expressed as adjusted mean scores ± s.e. The
investigator’s overall rhinitis symptoms assess-
ment at visit 4 was analysed using the Cochran-
Mantel-Haenszel test and results are expressed in
actual numbers and percentages of patients who
illustrated one of the categories listed. Adverse
events were summarized and listed accordingly.

Results
Rhinitis symptom and nasal assessment

At randomization of the 26 patients who were
randomized, 12 had positive skin prick test/
RAST for at least one allergen (five in the
FPANS group and seven in the ketotifen group).
Interestingly all but one child (milk) were sensi-
tized against aeroallergens (five grass pollen,
seven house dust mite (HDM), two cat, three
feathers, three Cladosporium). All but two chil-
dren complained of nasal blockage, all but one
had rhinorrhoea and 85% had nasal itching/nose
rubbing. Only 12% had sneezing or postnasal
drip.
On examination, 81% of the children showed

turbinate swelling in both nostrils and abnormal
colour of the mucosa. The colour was livid in half
of the children and red in the other half. All but
one child showed nasal secretions. There were no
significant differences between the two groups.
Of the 26 patients, 23 patients (11 in the FPANS
group and 12 in the ketotifen group) could be
evaluated.
At the final visit after 6 weeks, 70% of the

FPANS group had a patent nasal airway com-

pared with 22% in the ketotifen group
(p ¼ 0.046). All but one child in the FPANS
group (91%) did not have nasal itching/nose
rubbing, compared with 70% in the ketotifen
group (p ¼ 0.054). None of the patients in the
FPANSgroup had sneezing or postnasal drip, and
only two in the ketotifen grouphadpostnasal drip.
None of the patients in FPANS group had

turbinate swelling compared with four in the
ketotifen group (one patient, only one nostril).
The colour of the mucosa was normal in 70% in
the FPANS group compared with 22% in the
ketotifen group. Secretions were found in two of
three and crusts in half of the children in both
groups.
Generally, except for nasal itching/rubbing

over weeks 1–3, the patients taking FPANS had
lower recorded symptom scores for all individual
symptoms measured, although they did not reach
significance except for nasal blockage, which
was significantly reduced over the 4–6-week
period (p-value 0.027). The overall investigator-
rated clinical evaluation showed substantial
improvement or improvement in nine of 12 of
the children taking FPANS compared with four
of 14 taking ketotifen (Fig. 1).

Daytime and night-time scores

Patients treated with FPANS had a significant
reduction in the total night-time rhinitis symp-
tom assessment for weeks 4–6 (p-value 0.036),
and a significantly reduced total daytime rhinitis
symptom score over the same period (p-value
0.049).The corresponding measurements over
weeks 1–3 for both total daytime and total
night-times symptom scores were reduced in the
fluticasone group but this difference was not
statistically significant (Tables 1 and 2).
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Fig. 1. Investigators assessment of overall rhinitis symp-
toms at visit 4: intent to treat population.
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Finally, there were no reports of serious
adverse events at all. The incidence of adverse
events that were assessed as being related to the
drug treatment, was very low and with no
statistical difference between the groups.

Discussion

This study shows that FPANS is an effective
treatment for children aged 2–4 years with per-
ennial rhinitis and that it is more effective than
oral ketotifen. The diagnosis of allergic rhinitis,
especially of perennial allergic rhinitis in very
young children can be obscure: not only because
the differential diagnosis including adenoid
hypertrophy and recurrent upper respiratory
tract infections can be difficult to unravel, but
also because it is not easy to definitively diagnosis
allergic sensitization and its relationship to symp-
toms (2, 3). In this study, we have chosen to
include children with and without proven sensi-
tization to allergens because in clinical practice it
is often not possible to differentiate between
allergic and non-allergic rhinitis. Moreover, there
is quite some evidence that many young children
with rhinitis show sensitization to aeroallergens
sometimes years after.
In principle the treatment of (allergic) rhinitis

in children does not differ from that in adults (7).
In a meta-analysis of randomized-controlled
trials comparing intranasal corticosteroids with
oral antihistamines Weiner showed that intrana-
sal corticosteroids are more effective than anti-
histamines (24). The goal of the clinician in
selecting the most appropriate treatment regimen
for paediatric allergic rhinitis is to balance the
potential risks of treatment with the benefits to
the patients. The scarcely available data of the
prevalence of rhinitis in (young) children point to
a prevalence of 10–20% (5, 25), although figures
between 1.3% and 52% have been recorded (26).
Main issues in the treatment of allergic rhinitis in
young children are: the positive effects on nasal
symptoms and thus on quality of life of the child,
the potential positive effects on co-morbidities
like asthma but also otitis and sinusitis, positive
effect on growth of the facial skeleton in the
future compared with the potential risks of the
treatment, mainly the potential systemic effects
of corticosteroid treatment on adrenal gland
function, bone metabolism and growth.
If we first look at the potential risks of treatment

our first concern is the effect of the treatment on
long-term growth. Concerns on growth aremainly
based on the high systemic effects of early local
corticosteroid treatment molecules-like betameth-
asone and dexamethasone. The common belief is
that low dose local treatment with the newer
generation intranasal corticosteroids hardly ever
causes systemic effects (27–30). Nonetheless, chil-
dren with allergic rhinitis often have co-morbidi-
ties like asthma and/or eczema and may receive
local corticosteroids at different sites. Baraniuk

Table 1. Analysis of patients night-time rhinitis symptoms assessment: effi-
cacy evaluable population (n ¼ 23)

Symptom

Weeks 1–3 Weeks 4–6

FPANS Ketotifen p-value FPANS Ketotifen p-value

Total night-time symptoms score
Adjusted total mean 4.7 6.2 0.055 (NS) 4.2 6.5 0.036
Standard error 0.5 0.5 0.7 0.7 *

Nasal blockage
Adjusted mean 1.3 1.7 0.240 (NS) 1.1 2.0 0.027
Standard error 0.2 0.2 0.3 0.3 *

Sneezing
Median 0.3 0.8 0.211 (NS) 0.1 0.7 0.262 (NS)

Nasal itching/nose rubbing
Median 0.6 0.9 0.393 (NS) 0.3 0.7 0.811 (NS)

Rhinorrhoea
Adjusted mean 1.1 1.6 0.092 (NS) 1.1 1.6 0.120 (NS)
Standard error 0.2 0.2 0.2 0.2

Snoring
Adjusted mean 1.2 1.2 0.891 (NS) 1.0 1.2 0.531 (NS)
Standard error 0.1 0.1 0.2 0.2

Percentage of undisturbed nights
Median 41.0 33.8 0.311 (NS) 35.7 50.0 1.00 (NS)

Significance: *p < 0.05; NS, not significant; FPANS, fluticasone propionate
aqueous nasal spray.

Table 2. Analysis of patients daytime rhinitis symptoms assessment: efficacy
evaluable population (n ¼ 23)

Symptom

Weeks 1–3 Weeks 4–6

FPANS Ketotifen p-value FPANS Ketotifen p-value

Total day-time symptoms score
Adjusted total mean 4.3 5.1 0.274 (NS) 3.6 5.5 0.049
Standard error 0.5 0.5 0.6 0.6 *

Nasal blockage
Adjusted mean 1.4 1.7 0.277 (NS) 1.1 1.8 0.101 (NS)
Standard error 0.2 0.2 0.3 0.3

Sneezing
Median 0.3 0.9 0.434 (NS) 0.4 0.8 0.541 (NS)

Nasal itching/nose rubbing
Adjusted mean 0.9 0.8 0.536 (NS) 0.7 1.0 0.360 (NS)
Standard error 0.1 0.1 0.2 0.2

Rhinorrhoea
Adjusted mean 1.3 1.7 0.35 (NS) 1.1 1.8 0.149 (NS)
Standard error 0.3 0.3 0.3 0.3

Significance: *p < 0.05; NS, not significant; FPANS, fluticasone propionate
aqueous nasal spray.
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suggested from a literature review that nasal and
bronchial administrations appeared to give equiv-
alent responses and that they can be added up to
calculate to total systemic load. He suggests a
linear relationship between changes in childhood
growth velocity and total topical glucocorticoid
dose (31). However, other studies did not show an
increase in risk to endogenous adrenal function
from adding a nasal corticosteroid when inhaled
corticosteroids are used (32). On the contrary, in
children with asthma the treatment of the rhinitis
and especially the nasal obstruction might reduce
asthma symptomatology (33–35) and possibly
also the need for inhaled corticosteroids (36).
Recent studies suggest that early treatment of the
first manifestation of atopy could even prevent the
onset of other clinical manifestations (37–39). In
conclusion, the potential risks of treatment and
the benefits to the patient have to be carefully
balanced by the prescribing doctor.
When looking at further beneficial aspects of

treating rhinitis in young children treatment of
rhinitis, and especially nasal obstruction, in young
children is essential to prevent open mouth brea-
thing and the occurrence of an �adenoid face�
which predisposes to high-arched palate, overbite
and malocclusion (13, 14, 40, 41). Apart from
reduction of symptoms in the upper and lower
airways, treatment of rhinitis in (young) children
improves the quality of life (42–44). Nasal con-
gestion at night causes sleep disturbance and
daytime fatigue. Decreasing nasal congestion with
nasal steroids improves sleep, daytime fatigue,
and the quality of life of patients with allergic
rhinitis (45). This study for the first time shows
that local corticosteroid treatment is able to
reduce nasal symptomatology and especially nasal
obstruction in children aged 2–4 years of age.
Co-morbidities of allergic rhinitis-like chronic

middle ear effusions, sinusitis, lymphoid hyper-
trophy with obstructive sleep apnoea, disordered
sleep, and consequent behavioural and educa-
tional effects have been reported in children
(46–48). Although feasible, data supporting the
reduction of these co-morbidities by treatment of
the rhinitis are scarce and inconclusive (47, 49).
Further studies in young children are needed to
further elucidate this point.
Although we have shown that FPANS is an

effective treatment in this age group the precise
indication for its use should be formulated.
Further studies have to be carried out to prove
that also in young children local corticosteroids
are totally safe. Moreover, efficacy and safety
have to be compared with antihistamines and
cromoglycate. The long-term effects of nasal
obstruction caused by (allergic) rhinitis in asth-

matic and non-asthmatic children have to be
further evaluated. The negative effects of long-
term open mouth breathing and allergic inflam-
mation in the upper airways have to be put against
the potential negative effects of local corticoster-
oid treatment. For now arguments seem to be in
favour of local corticosteroid treatment in all
children with rhinitis and persistent nasal block-
age and also in children with asthma.

Acknowledgments
The authors would like to thank E. Eichhorn, ENT surgeon
and Y. Darby, for their help with patient care and Glaxo-
SmithKline R&D, UK for funding the study.

References

1. Bjorksten B, Dumitrascu D, Foucard T, et al. Pre-
valence of childhood asthma, rhinitis and eczema in
Scandinavia and Eastern Europe. Eur Respir J 1998: 12:
432–7.

2. Kajosaari M, Saarinen UM. Evaluation of laboratory
tests in childhood allergy. Total serum IgE, blood eosi-
nophilia and eosinophil andmast cells in nasal mucosa of
178 children aged 3 years. Allergy 1981: 36: 329–35.

3. Vinke JG, Klein Jan A, Severijnen LW, Hoeve LJ,
Fokkens WJ. Differences in nasal cellular infiltrates
between allergic children and age-matched controls. Eur
Respir J 1999: 13: 797–803.

4. Passali Di G, Fokkens W, van Cauwenbergen P,
Ferrara A, Scadding G. Allergy in children. Int J
Paediatr Otorhinolaryngol 1995: 32: S81–6.

5. Fokkens WJ, Vinke JG, De Jong SS, Bogaert DP,
Kleinjan A, Eichhorn E. Differences in cellular infil-
trates in the adenoid of allergic children compared with
age- and gender-matched controls. Clin Exp Allergy
1998: 28: 187–95.

6. Bousquet J, Van Cauwenberge P, Khaltaev N.
Allergic rhinitis and its impact on asthma. J Allergy Clin
Immunol 2001: 108(5 Suppl): S147–334.

7. Van Cauwenberge P, Bachert C, Passalacqua G,
et al. Consensus statement on the treatment of allergic
rhinitis. European Academy of Allergology and Clinical
Immunology. Allergy 2000: 55: 116–34.

8. Lutsky BN, Klose P, Melon J, et al. A comparative
study of the efficacy and safety of loratadine syrup and
terfenadine suspension in the treatment of 3- to 6-year-
old children with seasonal allergic rhinitis. Clin Ther
1993: 15: 855–65.

9. Dibildox J. Safety and efficacy of mometasone furoate
aqueous nasal spray in children with allergic rhinitis:
results of recent clinical trials. J Allergy Clin Immunol
2001: 108(1 Suppl): S54–8.

10. Grant SM, Goa KL, Fitton A, Sorkin EM. Ketoti-
fen. A review of its pharmacodynamic and pharmaco-
kinetic properties, and therapeutic use in asthma and
allergic disorders [published erratum appears in Drugs
1991 Feb;41(2):192]. Drugs 1990: 40: 412–48.

11. Kellum GD, Gross AM, Walker M, et al. Open
mouth posture and cross-sectional nasal area in young
children. Int J Orofacial Myology 1993: 19: 25–8.

12. Moller C, Mygind N. Nasal blockage in children with
non-infectious rhinitis: consequences and treatment.
Allergy 1997: 52(40 Suppl): 45–51.

Treatment of perennial rhinitis in under 4s

265



13. Gross AM, Kellum GD, Michas C, et al. Open-mouth
posture and maxillary arch width in young children: a
three-year evaluation. Am J Orthod Dentofacial Orthop
1994: 106: 635–40.

14. Principato JJ. Upper airway obstruction and cranio-
facial morphology. Otolaryngol Head Neck Surg 1991:
104: 881–90.

15. Wolthers OD, Pedersen S. Short-term growth in
children with allergic rhinitis treated with oral antihis-
tamine, depot and intranasal glucocorticosteroids [see
comments]. Acta Paediatr 1993: 82: 635–40.

16. Skoner DP, Rachelefsky G, Meltzer EO, et al. De-
tection of growth suppression in children during treat-
ment with intranasal beclomethasone diproprionate.
Pediatrics 2000: 105: E23.

17. Agertoft L, Pedersen S. Short-term lower leg growth
rate in children with rhinitis treated with intranasal
mometasone furoate and budesonide. J Allergy Clin
Immunol 1999: 104: 948–52.

18. Moller C, Ahlstrom H, Henricson KA, Malmq-

vist LA, Akerlund A, Hildebrand H. Safety of
nasal budesonide in the long-term treatment of chil-
dren with perennial rhinitis. Clin Exp Allergy 2003:
33: 816–22.

19. Bryson HM, Faulds D. Intranasal fluticasone prop-
ionate. A review of its pharmacodynamic and pharma-
cokinetic properties, and therapeutic potential in
allergic rhinitis. Drugs 1992: 43: 760–75.

20. Gregson RK, Rao R, Murrills AJ, Taylor PA,
Warner JO. Effect of inhaled corticosteroids on bone
mineral density in childhood asthma: comparison of
fluticasone propionate with beclomethasone diprop-
ionate. Osteoporos Int 1998: 8: 418–22.

21. Boner A, Sette L, Martinati L, Sharma RK, Rich-

ards DH. The efficacy and tolerability of fluticasone
propionate aqueous nasal spray in children with sea-
sonal allergic rhinitis. Allergy 1995: 50: 498–505.

22. Richards DH, Milton CM. Fluticasone propionate
aqueous nasal spray: a well-tolerated and effective
treatment for children with perennial rhinitis. Pediatr
Allergy Immunol 1996: 7: 35–43.

23. Allen DB, Meltzer EO, Lemanske RF Jr, et al. No
growth suppression in children treated with the maxi-
mum recommended dose of fluticasone propionate
aqueous nasal spray for one year. Allergy Asthma Proc
2002: 23: 407–13.

24. Weiner JM, Abramson MJ, Puy RM. Intranasal cor-
ticosteroids versus oral H1 receptor antagonists in
allergic rhinitis: systematic review of randomised con-
trolled trials. BMJ 1998: 317: 1624–9.

25. Arshad SH, Tariq SM, Matthews S, Hakim E. Sen-
sitization to common allergens and its association with
allergic disorders at age 4 years: a whole population
birth cohort study. Pediatrics 2001: 108: E33.

26. Passali D, Mosges R. International Conference
on Allergic Rhinitis in Childhood. Allergy 1999:
54(Suppl 55): 7–34.

27. Passalacqua G, Albano M, Canonica GW, et al.
Inhaled and nasal corticosteroids: safety aspects.
Allergy 2000: 55: 16–33.

28. Schenkel EJ. Paediatric issues relating to the phar-
macotherapy of allergic rhinitis. Expert Opin Phar-
macother 2000: 1: 1289–306.

29. Pedersen S. Assessing the effect of intranasal steroids
on growth. J Allergy Clin Immunol 2001: 108(1 Suppl):
S40–4.

30. Scadding GK. Corticosteroids in the treatment of
pediatric allergic rhinitis. J Allergy Clin Immunol 2001:
108(1 Suppl): S59–64.

31. Baraniuk JN, Murray J. The linear relationship
between changes in childhood growth velocity and
topical glucocorticoid dose. Allergy Asthma Proc 2001:
22: 153–64.

32. Toogood JH, Jennings B, Crepea SB, Johnson JD.
Efficacy of safety of concurrent use of intranasal flun-
isolide and oral beclomethasone aerosols in treatment of
asthmatics with rhinitis. Clin Allergy 1982: 12: 95–105.

33. Watson WT, Becker AB, Simons FE. Treatment of
allergic rhinitis with intranasal corticosteroids in patients
with mild asthma: effect on lower airway responsiveness.
J Allergy Clin Immunol 1993: 91: 97–101.

34. Petruson B, Theman K. Reduced nocturnal asthma by
improved nasal breathing. Acta Otolaryngol (Stockh)
1996: 116: 490–2.

35. Corren J, Adino AD, Buchmeier AD, Irvin CG.
Nasal beclomethasone prevents the seasonal increase
in bronchial responsiveness in patients with allergic
rhinitis and asthma. J Allergy Clin Immunol 1992: 90:
250–6.

36. Mygind N, Dahl R, Nielsen LP. Effect of nasal
inflammation and of intranasal anti-inflammatory treat-
ment on bronchial asthma. Respir Med 1998: 92: 547–9.

37. Wahn U, von Mutius E. Childhood risk factors
for atopy and the importance of early intervention.
J Allergy Clin Immunol 2001: 107: 567–74.

38. Allergic factors associated with the development of
asthma and the influence of cetirizine in a double-blind,
randomised, placebo-controlled trial: first results of
Early Treatment of the Atopic Child (ETAC). Pediatr
Allergy Immunol 1998: 9: 116–24.

39. Scadding G. The coexistence of upper and lower air-
ways disease. Respir Dis Pract 1994: 11: 18–20.

40. Mygind N, Dahl R, Pedersen S, Thestrup-Pedersen

K. Essential Allergy. Oxford: Blackwell Science, 1996.
41. Gross AM, Kellum GD, Franz D, et al. A longitud-

inal evaluation of open mouth posture and maxillary
arch width in children. Angle Orthod 1994: 64: 419–24.

42. Juniper EF. Impact of upper respiratory allergic dis-
eases on quality of life. J Allergy Clin Immunol 1998:
101(2 Pt 2): S386–91.

43. Vuurman EF, van Veggel LM, Uiterwijk MM,
Leutner D, O’Hanlon JF. Seasonal allergic rhinitis
and antihistamine effects on children’s learning. Ann
Allergy 1993: 71: 121–6.

44. Juniper EF, GuyattGH. Development and testing of a
new measure of health status for clinical trials in rhi-
noconjunctivitis. Clin Exp Allergy 1991: 21: 77–83.

45. Craig TJ, Teets S, Lehman EB, Chinchilli VM,
Zwillich C. Nasal congestion secondary to allergic
rhinitis as a cause of sleep disturbance and daytime
fatigue and the response to topical nasal corticosteroids.
J Allergy Clin Immunol 1998: 101: 633–7.

46. Grupp-Phelan J, Lozano P, Fishman P. Health care
utilization and cost in children with asthma and selected
comorbidities. J Asthma 2001: 38: 363–73.

47. Lack G. Pediatric allergic rhinitis and comorbid disor-
ders. J Allergy Clin Immunol 2001: 108(1 Suppl): S9–15.

48. Huang SW. The risk of sinusitis in children with allergic
rhinitis. Allergy Asthma Proc 2000: 21: 85–88.

49. Scadding GK. Other anti-inflammatory uses of intra-
nasal corticosteroids in upper respiratory inflammatory
diseases. Allergy 2000: 55(Suppl 62): 19–23.

Fokkens & Scadding

266


