
Cochrane
Library

 

Cochrane Database of Systematic Reviews

 
Intranasal corticosteroids for asthma control in people with
coexisting asthma and rhinitis (Review)

 

  Taramarcaz P, Gibson PG  

  Taramarcaz P, Gibson PG. 
Intranasal corticosteroids for asthma control in people with coexisting asthma and rhinitis. 
Cochrane Database of Systematic Reviews 2003, Issue 3. Art. No.: CD003570. 
DOI: 10.1002/14651858.CD003570.

 

  www.cochranelibrary.com  

Intranasal corticosteroids for asthma control in people with coexisting asthma and rhinitis (Review)
 

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

https://doi.org/10.1002%2F14651858.CD003570
https://www.cochranelibrary.com


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

T A B L E   O F   C O N T E N T S

ABSTRACT..................................................................................................................................................................................................... 1

PLAIN LANGUAGE SUMMARY....................................................................................................................................................................... 2

BACKGROUND.............................................................................................................................................................................................. 3

OBJECTIVES.................................................................................................................................................................................................. 3

METHODS..................................................................................................................................................................................................... 3

RESULTS........................................................................................................................................................................................................ 4

DISCUSSION.................................................................................................................................................................................................. 8

AUTHORS' CONCLUSIONS........................................................................................................................................................................... 9

ACKNOWLEDGEMENTS................................................................................................................................................................................ 9

REFERENCES................................................................................................................................................................................................ 10

CHARACTERISTICS OF STUDIES.................................................................................................................................................................. 12

DATA AND ANALYSES.................................................................................................................................................................................... 25

Analysis 1.1. Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma, Outcome 1 FEV1........ 26

Analysis 1.2. Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma, Outcome 2 PEF
morning..................................................................................................................................................................................................

27

Analysis 1.3. Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma, Outcome 3 PEF
evening...................................................................................................................................................................................................

27

Analysis 1.4. Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma, Outcome 4 Mean PEF.... 28

Analysis 1.5. Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma, Outcome 5 Asthma
Symptom Score.....................................................................................................................................................................................

28

Analysis 1.6. Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma, Outcome 6
Metacholine challenge test (log PD20)................................................................................................................................................

29

WHAT'S NEW................................................................................................................................................................................................. 29

HISTORY........................................................................................................................................................................................................ 29

CONTRIBUTIONS OF AUTHORS................................................................................................................................................................... 29

DECLARATIONS OF INTEREST..................................................................................................................................................................... 29

SOURCES OF SUPPORT............................................................................................................................................................................... 30

INDEX TERMS............................................................................................................................................................................................... 30

Intranasal corticosteroids for asthma control in people with coexisting asthma and rhinitis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

i



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

[Intervention Review]

Intranasal corticosteroids for asthma control in people with coexisting
asthma and rhinitis

Philip Taramarcaz1, Peter G Gibson2

1Unité d'allergologie, Hôpital Universitaire de Genève, Geneva, Switzerland. 2Department of Respiratory and Sleep Medicine, John
Hunter Hospital, Hunter Mail Centre, Australia

Contact: Philip Taramarcaz, Unité d'allergologie, Hôpital Universitaire de Genève, 24 rue Micheli-du-Crest, Geneva, 1211, Switzerland.
Philip.Taramarcaz@hcuge.ch.

Editorial group: Cochrane Airways Group.
Publication status and date: Edited (no change to conclusions), published in Issue 1, 2010.

Citation:  Taramarcaz P, Gibson PG. Intranasal corticosteroids for asthma control in people with coexisting asthma and rhinitis. Cochrane
Database of Systematic Reviews 2003, Issue 3. Art. No.: CD003570. DOI: 10.1002/14651858.CD003570.

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

Background

Allergic rhinitis and asthma are mediated by similar allergic mechanisms. They may represent two manifestations of the same united
airway disease and therefore intranasal corticosteroids (INCS) could improve asthma. Nevertheless none of the asthma guidelines have
advocated intranasal corticosteroids for asthma.

Objectives

To assess the eIicacy of intranasal corticosteroids on asthma outcomes in people with rhinitis and asthma.

Search methods

We searched the Cochrane Airways Group trials register, the Cochrane Central Register of Controlled Trials (Issue 1, 2003), MEDLINE and
reference lists of articles. We also contacted researchers in the field. The last search was conducted in March 2004.

Selection criteria

Randomised controlled trials comparing intranasal corticosteroids to intranasal placebo or to other traditional asthma treatments
were included. Intrabronchial corticosteroids were not allowed but a device combining intranasal and intrabronchial corticosteroid was
considered as being a primary INCS technique and was therefore also compared to placebo.

Data collection and analysis

Two reviewers independently assessed trial quality and extracted data. Study authors were contacted for additional information. Quality
assessment for the 14 eligible studies was performed using the Jadad score and by ranking allocation concealment. Statistical analysis for
continuous data was done by weighted mean diIerence or standardised mean diIerence.

Main results

Fourteen trials involving 477 people were included. Meta-analysis for asthma outcomes failed to show a statistically significant benefit
of INCS in asthma. However, for symptom scores and forced expiratory volume in one second, the trend favoured a beneficial eIect of
INCS. For asthma symptom scores (two parallel studies), the standardised mean diIerence was 0.61 (95% confidence interval (CI) -0.04 to
1.26). Meta-analysis for forced expiratory volume in one second (five parallel studies) gave a standardised mean diIerence of 0.31 (95% CI
-0.04 to 0.65). In the parallel studies, meta-analysis of peak expiratory flow gave a standardised mean diIerence of -0.10 Litres/min (95%
CI -0.55 to 0.35) for mean peak flow (three studies). Meta-analysis for methacholine airway responsiveness (three parallel studies) showed
a standardised mean diIerence of -0.20 (-95% CI 0.64 to 0.24).
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Authors' conclusions

Intranasal corticosteroids were well tolerated. While INCS tended to improve asthma symptoms and forced expiratory volume in one
second, the results did not reach significance. The combination of intranasal plus intrabronchial corticosteroids should remain the current
clinical practice until more research is done.

P L A I N   L A N G U A G E   S U M M A R Y

Intranasal corticosteroids for asthma control in people with coexisting asthma and rhinitis

It has been suggested for nearly twenty years that nasal sprays containing corticosteroids might improve asthma outcomes in people
suIering from both asthma and rhinitis. Intranasal corticosteroids had few side eIects in people with mild asthma, but the improvements
in symptoms scores and lung function could have arisen by chance. Intranasal corticosteroids may be a promising alternative treatment
for patients with rhinitis and mild asthma. More research is needed before considering changing the current practice of prescribing
corticosteroids delivered by oral inhalers for asthma, and by nasal sprays for rhinitis.
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B A C K G R O U N D

Allergic rhinitis and asthma are high prevalence and high cost
diseases in both developed and undeveloped countries (Weiss
2001). Numerous studies have reported that the prevalence of these
two conditions has increased over the last 30 to 40 years. It is
estimated that worldwide between 1% and 20% of children and
young adults have asthma and around 20% of individuals of all
ages have allergic rhinitis (Lundback 1998). These two diseases
commonly coexist and rhinitis is recognised as a risk factor for
subsequent asthma (Greisner 2000).

The mechanisms connecting upper and lower airway dysfunction
are still under investigation but might include nasal-bronchial
reflex, mouth breathing caused by nasal obstruction, and
pulmonary aspiration of nasal contents. Allergic rhinitis and
asthma are both mediated by similar allergic inflammatory
mechanisms and may represent two manifestations of the same
disease (Togias 2003).

Epidemiological data indicate that nasal symptoms are
experienced by as many as 30 to 99% of patients with allergic
asthma (Simons 1999). Likewise asthma is experienced by 15 to
40% of patients with rhinitis (Leynaert 2000). Moreover, up to 30%
of the people with allergic rhinitis, with no past history of asthma,
will show bronchial hyperreactivity aOer provocative bronchial
challenge with metacholine (Kapsali 1997; Fireman 2000). Both
nose and bronchi biopsy results show eosinophilic inflammation,
reticular basement membrane thickening and epithelium shedding
but in a greater extent in the bronchial than in the nasal mucosa
(Chanez 1999). Recent studies identify that nasal allergen challenge
induces bronchial eosinophilic inflammation giving additional
weight to a common immunopathogenesis in rhinitis and asthma.

To emphasise the strong link between upper and lower airways,
the terms united airways disease (Passalacqua 2001) or combined
allergic rhinitis and asthma syndrome have recently been proposed
by the World Asthma Organization (Bousquet 2001) with no definite
consensus.

Treatment of rhinitis with intranasal corticosteroids (INCS) is both
safe and eIective on most nasal symptoms. Since there is a link
between nasal and bronchial disease in asthma and rhinitis, it has
been postulated that INCS may improve asthma.

Rhinitis and particularly asthma are also associated with
an enormous social, psychological and economic burden.
Optimisation of asthma control is therefore of clinical and financial
importance.

Some studies have shown that INCS have some additional benefit
on controlling allergic seasonal asthma in adults (Watson 1993),
allergic seasonal asthma in children (Allen 1997; Pedersen 1998),
allergic perennial and seasonal asthma in children (Henriksen
1984) and allergic asthma aOer cat exposure in children (Wood
1995). Others however have shown that INCS do not influence
bronchial hyper-responsiveness in children and young adults with
allergic seasonal rhinitis and asthma (Thio A 2000).

Most available narrative reviews support a positive eIect of INCS
on various asthma outcomes (Corren 1992; Spector 1997; Pauwels
1998; Mygind 1998; Fireman 2000; Gawchick 2000; Scadding
2000). However, none of the major asthma guidelines recommend

intranasal glucocorticoids to control asthma (WHO/NHLBI 1995;
BTS 1997; NHLBI 1997; NAC 1998). In contrast a panel of experts has
recently published in collaboration with the WHO a global guideline
on rhinitis and asthma named Allergic Rhinitis and its Impact
on Asthma initiative (Bousquet 2001). This guideline states that
optimal management of rhinitis may improve coexisting asthma.

In the face of recent variations between guidelines, this systematic
review aims to determine whether treatment with intranasal
corticosteroids is eIective on asthma outcomes, in patients
suIering from both allergic and non allergic rhinitis and asthma.

O B J E C T I V E S

To assess the eIicacy of INCS on asthma outcomes in people with
allergic or non allergic rhinitis with asthma.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included RCTs that report at least one asthma outcome and that
compared the eIicacy of INCS to placebo, or to other conventional
treatments for asthma or in addition to other conventional asthma
medications. Some trials may be only single blind.

Types of participants

We included studies recruiting children and adults. The diagnosis of
rhinitis was made on clinical criteria such as sneezing, rhinorrhoea,
nasal obstruction and/or nasal itching. Intermittent/seasonal and
persistent/perennial rhinitis were considered for inclusion with
severity ranging from mild to moderate-severe. Asthma was
defined by clinical criteria, typical physiological features, or
American Thoracic Society (ATS) criteria. Both allergic and non-
allergic rhinitis and asthma cases were included. The definition of
allergic asthma and rhinitis was established by the presence of the
previously described criteria in addition with one or more positive
atopic markers relevant to the site area. These tests included the
presence of at least one positive skin prick test (SPT) to a common
inhalant allergen (wheal greater than three mm compared with the
diluent within 15 min of the SPT) or the presence of at least one
positive in serum specific IgE to a common inhalant allergen. We
considered studies conducted in primary care, hospital outpatients
and an institutional care setting.

Types of interventions

Three types of intervention were considered:
(1) RCTs comparing INCS to placebo;
(2) RCTs comparing INCS to other conventional treatments for
asthma; and
(3) RCTs comparing INCS in addition with other conventional
asthma medications to conventional treatment for asthma.

Conventional treatment for asthma could include: inhaled,
oral and parenteral corticosteroids, short and long acting
ß2 agonists, ipratropium bromide, sodium cromoglycate,
theophylline, leukotriene receptor antagonists, 5-lipoxygenase
inhibitors and specific immunotherapy.
Intrabronchial corticosteroids were not allowed but a device
combining intranasal and intrabronchial corticosteroid was

Intranasal corticosteroids for asthma control in people with coexisting asthma and rhinitis (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

considered as being a primary INCS technique and was therefore
also compared to placebo.

Types of outcome measures

We considered all outcomes. Some parameters of particular
interest considered to be important a priori were:
(1) Outcomes reflecting symptoms: nocturnal/day time symptoms
scores and nocturnal/day time, rescue ß2 agonist use
(2) Outcomes reflecting asthma exacerbations: hospital admission
rates and length of stay, unscheduled doctor visits, emergency
room visits and days oI school/work
(3) Outcomes reflecting well-being: quality of life assessments
(4) Outcomes reflecting airway calibre: forced expiratory volume at
one second (FEV1) (Litres), peak expiratory flow (PEF) (Litres/min)
and methacholine challenge test (PC20 FEV1, PD20 FEV1).
(5) Outcomes reflecting inflammation: eosinophils in induced
sputum (x 10E6/ml and/or percentage), eosinophil cationic protein
(ECP) (mg/l) and exhaled gases.

Search methods for identification of studies

We searched the Cochrane Airways Group trials register (March
2004), the Cochrane Central Register of Controlled Trials (The
Cochrane Library Issue 1, 2004), MEDLINE (January 1966 to March
2004) using the terms:

(( rhinitis or hay fever) AND (asthma OR wheez* OR hyper-
responsiveness)) AND ((intranasal OR nasal) AND (steroid
OR corticosteroid OR glucocorticoid OR beclomethasone OR
fluticasone OR triamcinolone OR budesonide OR mometasone)).

We considered all articles regardless of language.

We also examined reference lists from the articles obtained and
approached the authors of published guidelines and recognised
experts in rhinitis and asthma management for additional studies.

Data collection and analysis

Study selection
One reviewer screened titles and abstracts of the electronic search.
From the results of the screened electronic search, bibliographic
searches and other contacts, two reviewers independently selected
trials which met previously defined inclusion criteria.

Quality Assessment
Two reviewers independently abstracted study characteristics and
outcome measures.
The trials were scored using the Cochrane approach:
Grade A: adequate allocation concealment
Grade B: unclear allocation concealment
Grade C: clearly inadequate concealment

The studies were also assessed using a five point scoring instrument
(Jadad 1996)
(1) Was the study described as randomised? (yes = 1 no = 0)
(2) Was the study described as double blind? (yes = 1 no = 0)
(3) Was there a description of withdrawals and dropouts? (yes = 1
no = 0)
(4) Was the method of randomisation well described and
appropriate? (yes = 1 no = 0)
(5) Was the method of double blinding well described and
appropriate? (yes = 1 no = 0)

(6) Deduct 1 point if method of randomisation or blinding
inappropriate

Inter-rater agreement was measured using the kappa statistic.
There was a 92.50% agreement between reviewers, with a kappa of
0.82. Disagreement was resolved by consensus.

Data extraction
Two reviewers extracted data from each outcome for the published
results of included trials.
All the outcomes listed above were assessed and the results
were reported as both absolute values and changes compared to
baseline.
When outcomes were measured at several time-points, only data
from the last time-point that could be ascertained was used.
When data were extracted from graphical plots, we made an
attempt to verify such data by contacting authors.
If an intention to treat analysis (ITT) was not used by the
investigators, and it was not explicit in the presentation of how
many participants (N) were in each group at the time of last
evaluation of that outcome, the appropriate N value for each
intervention group was calculated by subtracting the number of
participants who withdrew in each intervention group from those
randomised to each intervention group.
We contacted authors to clarify details of randomisation and/or to
request missing outcome data.
Data for reported outcomes which could not be calculated in the
meta-analysis have been listed in Table 01.

Data analysis
Outcomes were analysed as continuous or dichotomous variables,
using standard statistical techniques available in Review Manager:

(1) For continuous outcomes, the weighted mean diIerence (WMD)
and 95% confidence intervals were calculated.
(2) For dichotomous outcomes, the relative risk (RR) was calculated
with 95% confidence intervals

We conducted a subgroup analysis based on study design:
Crossover versus parallel group design.

R E S U L T S

Description of studies

Results of the search

The literature search identified a total of 19 possible publications
reporting 18 distinct trials. Data was in a form adequate for analysis
in 14 of the 18 trials. Attempts to contact the author of one trial for
more detailed information have been unsuccessful (Gupta 1996).
Another author was unable to provide the required additional
information to allow assessment of the study (Wilson 2000).
This study was therefore excluded from the systematic review.
One study compared two diIerent intrabronchial corticosteroids
and did not match the type of comparison we had predefined
(Gale 1981). A fourth study was neither blinded or controlled
and had therefore to be excluded (Bilancia 1992). Study design,
generic name and dose of intranasal corticosteroids, technique of
intranasal inhalation and reported outcomes varied widely. These
are reported in the Table of Included Studies. An update search
conducted in March 2004 did not yield any new studies.
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Included studies

The 14 studies that were analysed were comprised of nine parallel
and five cross-over randomised placebo-controlled trials. One of
the cross-over studies was also able to be analysed as a parallel
study by extracting the outcomes for the first treatment period only
(Pedersen 1998).

There were a total of 477 participants enrolled in the 14 included
trials. Of these 453 completed the various studies, with 44
withdrawals (9.2%). Seventy-two participants came from one study
(Thio B 2000). The other trials enrolled a smaller number of
participants with a range from 11 to 60.

Three studies were assessing a pediatric population, 10 were
studying adults and one study included a heterogeneous group
with a mean age of 17 years.

Most trials were of short or intermediate duration with six studies
lasting from one to four weeks and seven trials from six to eight
weeks. One additional trial extended to 12 weeks (Armitage 1992).

Five studies were appraising a population with perennial rhinitis
(Henriksen 1984; Aubier 1992; Watson 1993; Wood 1995; Pedersen
1998). The latest of these trials was focusing on patients with
rhinitis to cat exposure who underwent several cat challenges.
Nine studies were assessing a population with seasonal allergic
rhinitis during the pollen season (Reed 1988; Pedersen 1990;
Armitage 1992; Corren 1992; Pelucchi 1995; Foresi 1996; Thio A
2000; Thio B 2000; Rak 2001).

All studies but Pedersen 1998 included patients with allergic rhinitis
defined by typical clinical symptoms in association with positive
atopy markers such as skin prick tests and/or specific IgE. Pedersen
1998 focused on a mixed population with children featuring allergic
and non allergic rhinitis.

Seven out of 14 studies were including patients with asthma. Four
additional trials had an heterogeneous population where some had
asthma and others not (Reed 1988; Armitage 1992; Wood 1995; Rak
2001). Three studies excluded asthmatics but measured asthma
outcomes (Aubier 1992; Pelucchi 1995; Foresi 1996).

Severity of asthma was overall poorly described. Six studies
classified asthma as mild or intermittent (Reed 1988; Pedersen
1990; Bilancia 1992; Corren 1992; Watson 1993;Thio A 2000; Thio
B 2000). One other trial did not specify the degree of severity but
stated that the participants were requiring inhaled corticosteroids
(Pedersen 1998). Another four papers did not clarify severity
at all (Henriksen 1984; Armitage 1992; Wood 1995; Rak 2001).
Overall asthma severity of included participants can therefore be
extrapolated as mild.

Intervention

Twelve studies compared intranasal corticosteroids to intranasal
placebo (Henriksen 1984; Reed 1988; Pedersen 1990; Armitage
1992; Corren 1992; Watson 1993; Pelucchi 1995; Wood 1995; Foresi
1996; Pedersen 1998; Thio A 2000; Thio B 2000). One of the
two active treatment arms of Pelucchi 1995 compared intranasal
corticosteroids to intranasal antihistamines. Aubier 1992 compared
intranasal to intrabronchial corticosteroids. One study compared
INCS to specific immunotherapy (Rak 2001).

Seven out of 14 studies used intranasal beclomethasone at a dose
ranging from 200 to 400 ug/day (Reed 1988; Armitage 1992; Aubier
1992; Corren 1992; Watson 1993; Pelucchi 1995; Thio B 2000). Four
out of 14 studies used intranasal budesonide with a dose ranging
from 400 to 1292 ug/day (Henriksen 1984; Pedersen 1990; Pedersen
1998; Rak 2001. Three trials used fluticasone 200 ug/d (Foresi 1996;
Thio A 2000; Thio B 2000) and another study used triamcinolone 440
ug/day (Wood 1995).

The intranasal inhalation technique was not specified except
in two studies (Pedersen 1990; Pedersen 1998). A pear shaped,
valved holding device equipped with a nozzle was added to
the metered dose inhaler for drug delivery in these two cases.
The inhalation technique was performed as follows: aOer a deep
expiration to residual volume, drug actuation was synchronised
at commencement of a deep inspiration through each nostril and
then a breath hold for 10 seconds. The aim of this technique was
to achieve a combined intranasal and intrabronchial corticosteroid
deposition.

Outcomes

All asthma outcomes were considered and in particular asthma
symptom scores, preference for treatment period, rescue ß2
agonist use, rescue terfenadine use, quality of life assessments,
forced expiratory volume at one second (FEV1) (Litres and
percentage predicted), TiIenau ratio (FEV1/FVC) (percentage
predicted), maximal mid-expiratory flow rate (FEF 25-75)
(percentage predicted), peak expiratory flow (PEF) (Litres/min and
percentage predicted), bronchial challenge test (PC20 FEV1 mg/ml,
PD20 FEV1 mg/ml, Log PD20 umol), global side eIects, specific side
eIects, drop-out due to side-eIects, drop-out due to ineIective
treatment.

Objective lung function measures such as FEV1 and PEF, various
asthma symptom scores and bronchial hyperreactivity challenges
were the main outcomes that could be compared for meta-analysis.
Inconsistent reporting of the other above mentioned outcomes
precluded meta-analysis.

Risk of bias in included studies

All studies stated that the treatment allocation was random.
None of the papers nevertheless described the method and the
concealment of randomisation. All the studies had therefore an
unclear allocation concealment corresponding to a Cochrane B
grade.

Jadad scoring varied between two and three.
The rating of the 14 studies was (Armitage 1992: B3), (Aubier 1992:
B2), (Corren 1992: B3), (Foresi 1996: B3), (Henriksen 1984: B3),
(Pedersen 1990: B3), (Pedersen 1998: B3), (Pelucchi 1995: B3), (Rak
2001: B3), (Reed 1988: B3), (Thio A 2000: B3), (Thio B 2000 and Thio
C 2000: B3), (Watson 1993: B3), (Wood 1995: B2).

The 14 studies were said to be double-blind. Blinding of patients
was therefore assumed in all studies but was only specified in two
(Aubier 1992; Wood 1995). Blinding of the care providers was again
assumed in all trials but was only specified in one study (Aubier
1992). None of the 14 studies mentioned blinding of outcome
assessors.
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Withdrawals and drop-outs were accounted in 12 papers and could
be deducted in the three additional studies (Aubier 1992; Wood
1995; Foresi 1996).

E<ects of interventions

FEV1

Eight out of 14 studies described FEV1 outcomes. Seven studies
assessed FEV1 for the comparison of INCS versus intranasal
placebo: (Henriksen 1984; Corren 1992; Pelucchi 1995; Wood 1995;
Foresi 1996; Thio A 2000; Thio B 2000). The meta-analysis found
a non significant improvement in FEV1 of 0.31 standardised mean
diIerence (95% CI -0.04 to 0.65, Analysis 1.1) favouring treatment.
There was no significant heterogeneity (p = 0.36) in this result.

FEV1 was expressed as percentage predicted in four studies
(Henriksen 1984; Pelucchi 1995; Thio A 2000; Thio B 2000), as
percentage of change in one study (Wood 1995) and in litres in two
studies (Corren 1992; Foresi 1996). Six studies found no significant
change in FEV1 between groups at baseline and at completion of
the studies. Wood 1995 focused on the eIect of intranasal steroids
aOer cat challenge. He found that the maximum change in FEV1 for
challenges on placebo ranged from 4 to 53% (median 17.5%) and
from 1 to 59% (median 15%) (p = 0.07) for challenges on the active
drug. The diIerence in FEV1 was more obvious during the first half
of the challenge and only reached statistical significance at the 30
minute mark (p = 0.05).
Data for FEV1 from four studies could be pooled together for
meta-analysis. These studies compared INCS versus intranasal
placebo, in a population of asthmatics with rhinitis (Henriksen
1984; Corren 1992; Thio A 2000; Thio B 2000; Thio C 2000). As
mentioned above under description of studies, Thio B 2000 had
two treatment arms and one control group, namely: intranasal
beclomethasone, intranasal fluticasone and intranasal placebo. By
convenience, Thio B 2000 refers to the intranasal beclomethasone
group when compared to intranasal placebo and Thio C 2000
refers to the intranasal fluticasone group when compared to the
intranasal placebo group. Although these two distinct results for
FEV1 come from the same study, they are expressed as if they
were extracted from two diIerent studies when pooled into a meta-
analysis.

One study assessed FEV1 for the comparison of intranasal versus
intrabronchial corticosteroids. Aubier 1992 found no statistical
diIerences in FEV1 (percentage predicted) between or within
groups at the end of the study.

PEF

Seven out of 14 studies described PEF outcomes. Six studies
assessed PEF for the comparison of INCS versus intranasal
placebo: ( Henriksen 1984; Pedersen 1990; Armitage 1992; Corren
1992; Watson 1993; Pedersen 1998). Data for morning PEF from
two parallel studies (Henriksen 1984; Pedersen 1998) comparing
intranasal corticosteroids versus intranasal placebo in "united
airway disease" could be pooled together for meta-analysis.
Morning PEF declined by -25.33 (WMD 95% CI -62.42 to 11.76,
Analysis 1.2) (Litres/min) aOer active treatment. No significant
heterogeneity was detected between these two studies. Data for
morning PEF from two cross-over studies (Pedersen 1990; Watson
1993) comparing INCS versus intranasal placebo in a population
with asthma and rhinitis, could also be aggregated. It found an
improvement in morning PEF of 36.51 (WMD 95% CI -1.80 to 74.82)

(Litres/min). No significant heterogeneity was detected between
these two studies.

Five trials provided the results of morning and evening PEF in L/
min. Corren 1992 presented only morning average PEF in L/min.
No diIerences were noted in morning and evening PEF between
active and placebo treatments in two studies ( Henriksen 1984;
Watson 1993). Similarly (Corren 1992) found no diIerences in daily
morning PEF between the two treatment groups. There was a
small but statistically significant increase in morning PEF (p = 0.02)
in favour of the intranasal budesonide group in Pedersen 1990
and a borderline statistically significant elevation in evening PEF
(p = 0.05) in favour of the beclomethasone group in Armitage
1992. Pedersen 1998 noted a change in the in oIice PEF favouring
budesonide (p = 0.01), an improvement in the mean morning PEF
favouring budesonide (p < 0.05) and an increase in the mean
evening PEF favouring budesonide (p = 0.05).

Data for evening PEF from two parallel studies (Henriksen
1984; Pedersen 1998) comparing intranasal corticosteroids versus
intranasal placebo in "united airway disease" could be pooled
together for meta-analysis. There was a decline in evening PEF
of -27.37 (WMD 95% CI -65.43 to 10.68, Analysis 1.3) aOer active
treatment. No significant heterogeneity was detected between
these two studies. Data for evening PEF from two cross-over studies
(Pedersen 1990; Watson 1993) comparing intranasal corticosteroids
versus intranasal placebo in rhinitis and asthma patients, could
also be aggregated. It found a WMD in evening PEF of 17.11
(95% CI -19.07 to 53.29) (l/min) indicating a non significant trend
favouring the active treatment group. No significant heterogeneity
was detected between these two studies.

Data for mean PEF from three parallel studies (Henriksen 1984;
Corren 1992; Pedersen 1998) comparing intranasal corticosteroids
versus intranasal placebo in "allergic rhino-bronchitis" could be
pooled together for meta-analysis. It found a SMD in mean PEF of
-0.10 (95% CI -0.55 to 0.35, Analysis 1.3) (Litres/min and percentage
predicted) that favoured placebo in a non significant manner.
Heterogeneity was not detected.

Overall there was no consistent benefit of INCS on PEF in asthma.

One study assessed PEF for the comparison of INCS versus other
asthma conventional treatment such as specific immunotherapy in
this case (Rak 2001). The authors expressed the mean weekly PEF in
percentage predicted. Rak 2001 found that specific immunotherapy
to birch pollen did not alter the PEF throughout the study.
Surprisingly, the other group who was treated by intranasal
budesonide and specific immunotherapy to placebo, experienced
a significant decrease in PEF during week three (p = 0.01) and week
four (p = 0.02), nevertheless these diIerences were not recorded at
week five and week six at the end of the trial.

Asthma Symptom Scores

Ten trials reported various asthma symptom scores measured
using diIerent scales for the comparison of INCS versus intranasal
placebo: (Henriksen 1984; Reed 1988; Armitage 1992; Corren
1992; Watson 1993; Pelucchi 1995; Wood 1995; Pedersen 1998;
Thio A 2000; Thio B 2000). The following four studies showed
meaningful diIerences in asthma symptom scores between the
two treatment groups. Pedersen 1998, reported that the asthma
symptom scores improved significantly during the last week of the
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budesonide treatment group (p < 0.05). Reed 1988, demonstrated
that the placebo treated participants reported a 10-fold increase
in symptoms of asthma in comparison with the glucocorticoid
treated participants, during the ragweed pollen season (p < 0.001).
Moreover the expected increase in seasonal asthma did not occur
in the glucocorticoid treated group. Wood 1995, showed that there
was a trend towards reduced asthma symptoms score in the
treatment group when compared to placebo, but only 45 to 60
minutes aOer a cat challenge (p < 0.05). Last, Watson 1993 showed
no diIerences in asthma symptom scores at the end of his cross-
over study. Nevertheless evening asthma scores were significantly
lower at week 2 and 3 in the active treatment group when the first
treatment period was analysed as a parallel study design (p = 0.001
and p = 0.02, respectively).

Data for asthma symptom scores from two parallel studies (Corren
1992; Pedersen 1998) comparing INCS versus intranasal placebo
could be pooled together for meta-analysis. There was a non
significant improvement in symptoms with a SMD of 0.61 (95%
CI -0.04 to 1.26) (p = 0.07) favouring intranasal corticosteroids.
There was nevertheless a mild degree of heterogeneity (p < 0.05)
that was mainly related to the diIerent inhalation techniques,
the diIerent budesonide doses and the diIerent symptom scales
used. Pedersen 1998 used a nozzle allowing the inhalation to go
through the nose into the bronchi, achieving therefore a combined
intranasal and intrabronchial corticosteroid deposition. Moreover
the Pedersen 1998 study used a very high budesonide dose, that
was 2.4-fold greater than the average dose of the three other studies
implementing budesonide. Pedersen 1998 was studying children
and Corren 1992 studied adults.

Airway Responsiveness

Nine out of 14 studies described bronchial hyper-responsiveness
outcomes. Seven studies described airway reactivity tests in
various ways for the comparison of INCS versus intranasal placebo:
(Armitage 1992; Corren 1992; Watson 1993; Pelucchi 1995; Foresi
1996; Thio A 2000; Thio B 2000).

Data for methacholine challenges from three parallel studies,
comparing INCS versus intranasal placebo in "allergic rhino-
bronchitis" could be pooled together for meta-analysis (Thio A
2000; Thio B 2000; Thio C 2000). There was no overall eIect of
INCS on bronchial hyper-responsiveness with a SMD of -0.20 (95%
CI -0.64 to 0.24, Analysis 1.6) (log PD20 methacholine) (p = 0.4).
Heterogeneity was not detected.

Armitage 1992 showed no diIerences in bronchial responsiveness
when comparing the two treatment groups. Corren 1992 showed
that participants treated with beclomethasone were significantly
protected from the seasonal increase, at week six, in bronchial
reactivity seen in the placebo group (p = 0.022). In Foresi 1996,
aOer four weeks of treatment during the pollen season, the
change in PD20 methacholine in the fluticasone group was not
significant, whereas decrease in PD20 methacholine in the placebo
group was highly significant (p < 0.01). Neither beclomethasone
nor azelastine significantly attenuated the increase in bronchial
responsiveness to methacholine, occurring during the pollen
season in Pelucchi 1995. Thio A 2000 demonstrated that the log
PD20 methacholine decreased significantly both in the fluticasone
(p = 0.002) and in the placebo group (p = 0.01), but without
intergroup diIerences (p = 0.2). Thio B 2000 showed that six weeks
of fluticasone, beclomethasone or placebo tended to increase

the log PD20 methacholine in all three groups but the changes
were not significant within or between groups (p = 0.97). Watson
1993 demonstrated that there was a significant improvement in
geometric mean PC 20 methacholine aOer four weeks of intranasal
beclomethasone (p = 0.04) but not aOer placebo.

One trial assessed bronchial hyper-responsiveness for the
comparison of intranasal versus intrabronchial corticosteroids
(Aubier 1992). The authors described that two weeks of
intranasal beclomethasone markedly decreased bronchial hyper-
responsiveness (p < 0.001) whereas no change was noted aOer two
weeks of intrabronchial beclomethasone.

One study assessed bronchial hyper-responsiveness for the
comparison of INCS versus other asthma conventional treatment
such as specific immunotherapy in this case. In Rak 2001, patients
were analysed in two subgroups: rhinitis only and rhinitis plus
asthma. They underwent a six weeks treatment of intranasal
budesonide or benefited from specific immunotherapy to birch.
Methacholine sensitivity increased significantly (p = 0.007) only in
rhinitics. In contrast, methacholine sensitivity did not increase in
the asthmatic subgroup. Data were not available to compare both
treatment arms at the end of the trial.

Side E<ects

Side eIects were rare and mild and did not cause any patient to
withdraw from the 14 included trials. Side eIects were reported
as specific outcomes in three studies in a number of diIerent
ways (Reed 1988; Pedersen 1990; Pedersen 1998), making direct
comparisons impossible. None of the side eIects outcomes were
statistically significant when compared to the control group within
any of these three studies.
Ten participants treated by intranasal placebo and one participant
treated with intranasal budesonide complained from sneezing
immediately aOer the use of the spray (Henriksen 1984). In the same
study one participant in the intranasal budesonide group suIered
from transient haemorrhagic nasal secretions.

Withdrawals and Drop-outs

There were 44 withdrawals out of 477 participants initially
enrolled in the 14 trials reviewed. Nine out of 14 trials described
withdrawals. There were various reasons for withdrawals but none
due to side eIects of intranasal glucocorticoids.
Nine studies reported withdrawals and drop-out all for the
comparison of INCS versus intranasal placebo: (Henriksen 1984;
Reed 1988; Pedersen 1990; Armitage 1992; Corren 1992; Watson
1993; Pelucchi 1995; Thio A 2000; Thio B 2000).
Thio B 2000 was the biggest trial that included 72 participants.
There were five withdrawals all because of non-compliance with
the protocol namely two from the beclomethasone group and three
from the placebo group.
Reed 1988 included 60 participants but 12 withdrew. Eight
withdrawals came from the placebo group: five for ineIicacy, two
for non compliance and one for moving away. Four withdrawals
came from the beclomethasone group: two for ineIicacy, one for
non compliance and one for unrelated disease.

Nine patients dropped-out from Pelucchi 1995. Two participants
withdrew from the beclomethasone group for unrelated reasons
and for asthma and two patients withdrew from the placebo group
for uncontrolled rhinitis and asthma. Five remaining participants
dropped-out from the azelastine group for various reasons.
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Seven participants dropped-out in the first arm of a cross-over
study while treated by intranasal beclomethasone: five for protocol
failure and two for upper respiratory tract infection (Watson 1993).

In Thio A 2000, four participants dropped-out: two from the placebo
group and two from the treatment group. One participant dropped-
out in the placebo group because of uncontrollable symptoms
and the three remaining all because of non-compliance with the
protocol. Four participants dropped-out from another study: one
for an upper respiratory tract infection and one for being unable
to be contacted from the treatment group; one for an upper
respiratory tract infection and one for rhinitis symptoms in the
placebo group (Corren 1992).

One patient dropped-out because of viral meningitis (Armitage
1992). In Henriksen 1984, one patient dropped-out for inadequate
symptom recording. Another patient withdrew for personal reasons
from Pedersen 1990.

D I S C U S S I O N

The recent WHO/ARIA guidelines on rhinitis suggested that optimal
treatment of rhinitis may improve coexisting asthma (Bousquet
2001). Various randomised controlled trials on INCS in united
airway disease were listed and described, however, no clear
therapeutical proposition could be advised.

We have therefore performed a systematic review on this topic and
have analysed 14 randomised controlled trials which addressed
this issue in order to provide the best possible evidence for the
eIicacy of intranasal corticosteroids in patients with coexisting
asthma and rhinitis.

All studies included patients with a documented seasonal or
perennial allergic condition apart from Pedersen 1998 who enrolled
a population suIering from allergic and nonallergic rhinitis

All the asthma outcomes were initially considered but only FEV1,
FEF 25-75, diIerent PEF measurements, bronchial hyperreactivity
challenges, various asthma symptom scores, rescue medication
use and side eIects were repeated through studies with some
consistency. Data analysing outcomes related to inflammation,
quality of life and asthma exacerbation were not available in the
included studies.

All the above listed outcomes were first analysed separately and,
in a second stage, eight meta-analyses all focusing on a population
suIering from rhinitis and mild asthma could be aggregated and
interpreted.
The outcomes that could be pooled in parallel studies were
Asthma Symptom Scores, FEV1, PEF morning, PEF evening, mean
PEF and methacholine challenge and the outcomes that could
be aggregated together in cross-over studies were PEF morning
and PEF evening. The quality of the studies were classified
as intermediate and all of them had an unclear allocation
concealment rated B.

FEV1

A total of eight studies described FEV1 outcomes. There was a
non significant improvement in FEV1 of 0.31 (SMD 95% CI -0.04
to 0.65). These findings suggest that intranasal corticosteroids
improve objective lung function such as FEV1 but only in a non
statistically significant matter. Despite the fact that this combined

result is not statistically significant, there is nevertheless a strong
trend towards eIicacy with four out of five outcomes in this meta-
analysis favouring treatment and this result has only very mild
heterogeneity (p = 0.36). Reasons for homogeneity in this meta-
analysis can be related to the fact that the studied population had
asthma of similar severity classified as mild and that the length of
all studies was identical with six week duration. It appears clearly
that there is a need for new studies to increase the statistical power
to assess more adequately if FEV1 can be significantly improved by
intranasal glucocorticoids.

PEF

A total of seven studies described PEF outcomes. Three meta-
analyses were performed in the parallel study subgroup. The first
meta-analysis was aggregating three studies assessing mean PEF
(Henriksen 1984; Corren 1992; Pedersen 1998). The second and the
third meta-analyses were pooling together the same two studies
to analyse respectively morning and evening PEF (Henriksen 1984;
Pedersen 1998). Another two meta-analyses were performed in the
cross-over subgroup, for morning and evening PEF including the
same two studies (Pedersen 1990; Watson 1993).

These five separate meta-analyses for various PEF measurements
all failed to show a positive impact of INCS. This result is
disconcerting in the light of the previous data showing a clear
trend towards improvement of FEV1 aOer INCS. These findings
seem nevertheless to be valid because there was no heterogeneity
in all five meta-analysis and because all five meta-analyses
expressed the same result. Part of the explanation may be that
PEF measurements are less sensitive than spirometry and that they
rely on compliance. The lower sensitivity of PEF measurements is
probably too subtle to be of significance in moderate to severe
asthmatics but might be suIicient to prevent detection of airway
caliber modifications in mild or intermittent asthma. A limitation of
our PEF assessment is that the average of studies included in each
meta-analyses was only 2.2, thus lowering the statistical power of
the global result.
It is interesting to underline that Pedersen 1990 and Armitage
1992 were the only studies to demonstrate an increase in PEF
aOer intranasal corticosteroids. The potential positive impact of
the nozzle technique, used in Pedersen 1990 has already been
raised above. Armitage 1992 is one of the two longest trials of three
months duration. It is therefore possible that a suIicient duration
as well as a combined intranasal-intrabronchial corticosteroid
inhalation techniques are prerequisite to properly evaluate PEF in
mild asthmatics.

Asthma Symptom Scores

Ten out of 14 studies reported various asthma symptoms scores
but only four showed a positive impact of INCS when compared to
intranasal placebo. A meta-analysis that pooled results for asthma
symptom score from two parallel studies (Corren 1992; Pedersen
1998) demonstrated a non significant improvement in asthma
symptom score of 0 .61 (SMD 95% CI -0.04 to 1.26).

Although this combined result is not statistically significant, it
suggests nevertheless that intranasal steroids could have some
impact in reducing asthma symptoms and it highlights in particular
that the combined intranasal and intrabronchial corticosteroid
deposition technique implemented by Pedersen 1998 might be of
potential benefits. These findings are however weakened by mild
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heterogeneity (p < 0.05) possibly related to the diIerent inhalation
techniques, the variation of budesonide doses and the use of
diIerent symptom scales. Pedersen 1998 used a specific nozzle
device allowing a combined topical glucocorticoid deposition in the
nose and in the bronchi. Moreover, the Pedersen 1998 study used
a 2.4-fold higher dose of budesonide than the average dose used
in the three other studies implementing budesonide. This specific
corticosteroid deposition in two locations of the naso-bronchial
airway is possibly of great importance and has not been suIiciently
studied. The potential advantages include a greater corticosteroid
deposition in the airways without an increase of total corticosteroid
dose, a potential reduction in oral candidosis and an improvement
in compliance. The optimal corticosteroid dose for this combined
naso-bronchial deposition is not defined yet.

Bronchial reactivity

A total of nine studies described bronchial reactivity outcomes. A
meta-analysis could be done with three results of methacholine
challenges extracted from two separate parallel studies (Thio A
2000; Thio B 2000; Thio C 2000). The global result showed no
eIect of intranasal steroids on bronchial reactivity and there was
no heterogeneity in these results. This finding is surprising mainly
because the methacholine challenge test is more sensitive than
spirometry and also because nearly half of the studies (44%) that
described this outcome, demonstrated a reduction in bronchial
reactivity aOer active treatment. A possible explanation is again the
fact that, the statistical power of this meta-analysis, done with only
three outcomes, is too low.

One study assessed PC20 methacholine for the comparison of
INCS versus specific immunotherapy but did not demonstrate a
diIerence between the two treatment groups. One study assessed
bronchial responsiveness for the comparison of intranasal versus
intrabronchial corticosteroids. AOer two weeks of INCS PD35 for
SGaw increased significantly, but surprisingly not aOer two weeks
of intrabronchial corticosteroids at equivalent dose. Seven out
of 14 studies assessed airway responsiveness with methacholine
challenges for the comparison of intranasal corticosteroids versus
intranasal placebo. A reduction in airway reactivity or the
avoidance of seasonal increase seen in the placebo group was
demonstrated in three trials (43%), aOer treatment with intranasal
corticosteroids (Corren 1992; Watson 1993; Foresi 1996).

Side e<ects

INCS were well tolerated and caused only mild side eIects. No
withdrawals were related to side eIects even in Pedersen 1998, who

used the highest dose of intranasal budesonide (1292 ug/d). The
two longest studies of three months duration each, did not mention
any side-eIects.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

INCS are well tolerated but their overall eIicacy in "united airway
disease" still remains unclear. In the small number of studies
reported, INCS improve did not lead to significant improvement
of asthma symptom scores, FEV1, morning and evening PEF
and bronchial reactivity in mild asthma. There were trends
favouring INCS which indicate that INCS as monotherapy may be
a promising alternative in coexisting rhinitis and mild asthma. The
classical combination of an INCS in addition to an intrabronchial
corticosteroid should nevertheless remain the current treatment
practice in mild, moderate and severe asthma until more research
is done on this topic.

Implications for research

There is a need for further research on the role of INCS in co-existing
asthma and rhinitis.
The most interesting issue is the eIicacy of the nozzle device
allowing the inhalation to go through the nose and into the bronchi,
achieving therefore a combined intranasal and intrabronchial
corticosteroid deposition.
There is also an urgent need to focus on patients presenting with
rhinitis and moderate to severe forms of asthma in the absence of
existing data.
Optimal corticosteroid dosage should also be defined mainly for
the nozzle inhalation technique and in the more severe asthmatic
population.
The duration of a future study should extend to at least three
months to assess the eIicacy of intranasal glucocorticoids on
various asthma outcome and to explore potential side eIects.
Further studies comparing monotherapy with INCS versus
intrabronchial corticosteroids are also required.
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Characteristics of included studies [ordered by study ID]

 

Methods DESIGN: double-blind, parallel, placebo- 
controlled study 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT BLINDING: said to be double-blind 
PROVIDER BLINDING: said to be double-blind 
OUTCOME ASSESSOR BLINDING: not specified 
WITHDRAWALS: 0 
DROP-OUTS: 1 (from the treatment group because of viral meningitis)

Participants ELIGIBLE: 23 
ENROLLED: 20 
COMPLETED: 19 
AGE (MEAN): 35 
SEX (male/female): not specified 
NUMBER IN THE TREATMENT GROUP: 9 
NUMBER IN THE CONTROL GROUP: 11 
RECRUITMENT: 
local GP and the Allergy and Chest Clinic of the Churchill Hospital in Oxford, UK 
ASTHMA DIAGNOSIS: questionnaire (clinical criteria) 
ASTHMA SEVERITY: not homogeneous (some with asthma = FEV1 < 76% and some without asthma
FEV1 > 85%) 
RHINITIS DIAGNOSIS: clinical criteria 
RHINITIS CLASSIFICATION: seasonal allergic rhinitis 
ATOPY MARKERS: SPT > 3 mm for grass mix and negative for house dust mites, specific IgE for grass
pollen mix, tree pollen mix and rape pollen) 
INCLUSION: unselected hay fever sufferers, half with a history of previous seasonal wheezing 
EXCLUSION: not specified

Interventions SETTING: not specified 
TREATMENT GROUP: intranasal beclomethasone 50 ug 2 puIs in each nostril 2/d 
(concomitant treatment: cetrizine 10 mg prn, inhaled salbutamol 0.1 ug prn, topical eye drops prn) 
PLACEBO GROUP: intranasal placebo 2 puIs each nostril 2/d (concomitant treatment: cetirizine 10 mg
prn, inhaled salbutamol 0.1 ug prn, topical eye drops prn) 
DURATION: 3 months

Armitage 1992 
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Outcomes -asthma score (cough, wheeze and number of puIs of salbutamol) from julian days D160-175 
-wheeze score from D160-175 
-cough score from D160-175 
-log PD20 methacholine (umol) from D160-175 
-number of puIs of Ventolin from D160-175 
-morning PEF (l/m) from D160-175 
-evening PEF (l/m) from D160-175

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Armitage 1992  (Continued)

 
 

Methods DESIGN: double-blind, randomised, cross-over study 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT BLINDING: stated, PROVIDER BLINDING: stated OUTCOME 
ASSESSOR BLINDING: not specified 
WITHDRAWALS/DROP-OUTS: not specified (probably 0)

Participants ELIGIBLE: not stated 
ENROLLED: 11 
COMPLETED: probably 11 
AGE (MEAN): 33+-9 
SEX (male/female): stated 5/9 =14 with an error (total should be 11) 
NUMBER IN THE TREATMENT GROUP: not stated 
NUMBER IN THE CONTROL GROUP: not stated 
RECRUITMENT: 
Chest and Allergy Unit, Hopital Bichat, Paris, France 
ASTHMA DIAGNOSIS: no asthma (no history of asthma, normal physical examination and spirometry) 
ASTHMA SEVERITY: 0 
RHINITIS DIAGNOSIS: perennial symptoms 
RHINITIS CLASSIFICATION: perennial allergic rhinitis 
ATOPY MARKERS: SPT for common aeroallergens 
INCLUSION: no asthma, bronchial hyperresponsiveness, positive SPT 
EXCLUSION: sinusitis, smoker, on intranasal or inhaled corticosteroids, acute flare-up of rhinitis or up-
per respiratory tract infection < 2 months

Interventions SETTING: not specified 
RUN IN PHASE: 1 week 
TREATMENT GROUP: intranasal 
beclomethasone 50 ug 4/d + inhaled placebo 4/d 
CONTROL GROUP: inhaled beclomethasone 50 ug 4/d + intranasal placebo 4/d 
WASH-OUT: 0 
then cross-over 
DURATION: 2 weeks

Outcomes -FEV1 (% pred) at the end of treatment period 
-FEF 25-75 (% pred) at the end of treatment period 
-SGaw (L/S/cm H2O/L) at the end of treatment period 
-PD35 for SGaw (ug carbacol) at the end of the treatment period 

Aubier 1992 
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-change in PD35 SGaw at the end of the treatment period

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Aubier 1992  (Continued)

 
 

Methods DESIGN: randomised, double-blinded, placebo- controlled, parallel study 
METHOD OF RANDOMISATION: not stated 
CONCEALMENT OF RANDOMISATION: not stated 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: 
not described in detail but double-blinded stated 
WITHDRAWALS/ DROP-OUTS: 2 drop-outs from the treatment group (1 upper respiratory tract infec-
tion, 1 unreachable), 2 from the placebo group (1 upper respiratory tract infection, 1 rhinitis symptoms)

Participants ELIGIBLE: not stated 
ENROLLED: 22 
COMPLETED: 18 
AGE (MEAN): 25.6 
SEX (male/female): 5/13 
NUMBER IN THE TREATMENT GROUP: 12 
NUMBER IN THE CONTROL GROUP: 10 
RECRUITMENT: National Jewish Center for Immunology and Respiratory Medicine, Denver, USA 
ASTHMA DIAGNOSIS: clinical criteria and PC20 methacholine < 8 mg/ml 
ASTHMA SEVERITY: mild 
RHINITIS DIAGNOSIS: clinical criteria 
RHINITIS CLASSIFICATION: allergic seasonal rhinitis 
ATOPY MARKERS: SPT for ragweed 
INCLUSION: SPT for ragweed, history of seasonal rhinitis and asthma during August and September,
PC20 methacholine < 8 mg/ml 
EXCLUSION: intranasal or inhaled or oral glucocorticosteroids or cromolyn sodium < 3 months, upper
respiratory tract infection < 6 weeks, specific immunotherapy < 3 years, quit smoking < 1 year, pet aller-
gy

Interventions SETTING: National Jewish Center for Immunology and Respiratory Medicine, Denver, USA 
TREATMENT GROUP: intranasal beclomethasone 42 ug 2 puIs in every nostril bd = 336 ug/d 
CONTROL GROUP: intranasal placebo 2 puIs each nostril bd (rescue medication for both groups: al-
buterol 2 puIs every 4 hours, dexbrompheniramine with pseudoephedrine 1 bd) 
DURATION: 6 weeks

Outcomes -chest symptoms at the end of trial 
-daily average PEF (L/min) 
-FEV1 (L) at the end of the trial 
-PC20 methacholine (ug/ml) at the end of the trial

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Corren 1992 
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Allocation concealment? Unclear risk Information not available

Corren 1992  (Continued)

 
 

Methods DESIGN: randomised, double-blind, placebo- controlled, parallel study 
METHOD OF RANDOMISATION: not stated 
CONCEALMENT OF RANDOMISATION: not stated 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: 
not described in detail but double-blind stated 
WITHDRAWALS/ DROP-OUTS: not stated

Participants ELIGIBLE: not stated 
ENROLLED: 50 
COMPLETED: 50 
AGE (MEAN): 27.8 
SEX (male/female): stated but with an error (33/21) 
NUMBER IN THE TREATMENT GROUP: 24 
NUMBER IN THE CONTROL GROUP: 26 
RECRUITMENT: 2 outpatient clinics from northern Italy 
ASTHMA DIAGNOSIS: no asthma 
ASTHMA SEVERITY: 0 
RHINITIS DIAGNOSIS: clinical criteria 
RHINITIS CLASSIFICATION: allergic seasonal rhinitis 
ATOPY MARKERS: SPT for a mixture of grasses or parieteria 
INCLUSION: history of seasonal allergic rhinitis of at least 3 years, no asthma, no previous specific im-
munotherapy 
EXCLUSION: nasal polyps and sinusitis, esthablished asthma or wheeze, antihistamines in the previous
6 weeks, nasal surgery in the previous 6 months

Interventions SETTING: Not certain but in northen Italy 
TREATMENT GROUP: intranasal fluticasone 50 ug/ in 2 puIs in each nostril once a day = 200 ug/d 
CONTROL GROUP: intranasal placebo 2 puIs in each nostril 1 day (rescue medication for both groups:
salbutamol spray, terfenadine 60 mg, Na cromoglycate eye drops (dose not specified) 
DURATION: 6 weeks

Outcomes -chest symptoms at the end of trial (visit 4) 
-FEV1 (L) at the end of the trial at week 6 
-PC20 methacholine (mg) at the end of the trial

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Foresi 1996 

 
 

Methods DESIGN: double-blind, parallel study 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: not detailed but blinding stated 
WITHDRAWALS/DROP-OUTS: 1 for inadequate symptom recording but group not stated

Henriksen 1984 
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Participants ELIGIBLE: not stated 
ENROLLED: 37 
COMPLETED: 36 
AGE (MEAN): 11.6 
SEX (male/female): 26/11 
NUMBER IN THE TREATMENT GROUP: 18 
NUMBER IN THE CONTROL GROUP: 19 
RECRUITMENT: Pediatric Department, Aarhus, Denmark 
ASTHMA DIAGNOSIS: ATS criteria 
ASTHMA SEVERITY: not specified 
RHINITIS DIAGNOSIS: history of nasal obstruction > 3 months 
RHINITIS CLASSIFICATION: perennial allergic rhinitis 
ATOPY MARKERS: SPT and RAST to either/or HDM, animal dander grass 
INCLUSION: ATS criteria, nasal obstruction for > 3 months, atopy markers, no use of topical or systemic
steroids < 5 months 
EXCLUSION: septal deviation, nasal polyps, enlarged adenoids

Interventions SETTING: Pediatric Department, Aarhus, Denmark 
TREATMENT GROUP: intranasal budesonide 50 ug 2 puIs every nostril bd = 400 ug/d 
PLACEBO 
GROUP: intranasal placebo 2 puIs every nostril bd 
DURATION: 4 weeks + 2 weeks of run-in

Outcomes -PEF morning (% pred) D15-42 
-PEF evening (% pred) D15-42 
-FEV1 (% pred) at week 4 
-FEF 25-75 (% pred) at week 4 
-mean daily asthma symptom score

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Henriksen 1984  (Continued)

 
 

Methods DESIGN: placebo-controlled, double-blind, cross-over study 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: only stated 
WITHDRAWALS/DROP-OUTS: 0

Participants ELIGIBLE: not specified 
ENROLLED: 30 
COMPLETED: 30 
AGE (MEAN): 25.5 
SEX (male/female): 16/14 
NUMBER IN THE TREATMENT GROUP: not specified 
NUMBER IN THE CONTROL GROUP: not specified 
RECRUITMENT: Respiratory Department, Aarhus, Denmark 
ASTHMA DIAGNOSIS: clinical criteria (wheeze, cough, dyspnoea) 
ASTHMA SEVERITY: intermittent to mild persistent (didn't require inhaled or intranasal corticos-
teroids) 
RHINITIS DIAGNOSIS: clinical criteria 

Pedersen 1990 
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RHINITIS CLASSIFICATION: seasonal allergic rhinitis 
ATOPY MARKERS: SPT and RAST to grass pollen 
INCLUSION: positive SPT and RAST to grass pollens, rhinitis and asthma during the pollen season dur-
ing at least 1 of the last 5 seasons 
EXCLUSION: perennial rhinitis, asthma requiring corticosteroids, severe nasal blockage, women likely
to become pregnant

Interventions SETTING: Respiratory Department, Aarhus, Denmark 
RUN IN PHASE: 10 days 
TREATMENT GROUP: intranasal budesonide 100 ug 2 puIs in every nostril bd = 800 ug/d 
CONTROL GROUP: intranasal placebo 2 puIs in every nostril bd 
WASH OUT: 0 
then cross-over 
DURATION: 14 days

Outcomes -preference for specific bronchial symptoms (wheezing) in week 2 
-preference for specific bronchial symptoms (breathlessness) in week 2 
-preference for specific bronchial symptoms (cough) in week 2 
-morning PEF (l/m probably) for trial period 
-evening PEF (l/m probably) for trial period 
-use of rescue terbutaline for the trial period 
-dry nose for the trial period 
-bleeding nose for the trial period 
-hoarseness for the trial period 
-nose irritation from spray for the trial period 
-mouth irritation from spray for the trial period 
-throat irritation from spray for the trial period 
-lung irritation from spray for the trial period 
-other adverse effects for the trial period

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Pedersen 1990  (Continued)

 
 

Methods DESIGN: double-blind, placebo-controlled, cross-over study 
METHOD OF RANDOMISATION: not stated 
CONCEALMENT OF RANDOMISATION: not stated 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: not specified 
WITHDRAWALS/DROP-OUTS: 1 withdrawal for personal reasons from (placebo-budesonide group)

Participants ELIGIBLE: not specified 
ENROLLED: 24 
COMPLETED:23 
AGE (MEAN): 11.3 
SEX (male/female): 13/9 
NUMBER IN THE TREATMENT GROUP: not stated 
NUMBER IN THE CONTROL GROUP: not stated 
RECRUITMENT: Department of Pediatrics, Rigs Hospital, Copenhagen, Denmark 
ASTHMA DIAGNOSIS: lung function with increase of > 20% after bronchodilation 
ASTHMA SEVERITY: not specified but were requiring inhaled corticosteroids in average 646 ug/d 
RHINITIS DIAGNOSIS: not specified 

Pedersen 1998 
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RHINITIS CLASSIFICATION: perennial allergic and non allergic rhinitis 
ATOPY MARKERS: not specified 
INCLUSION: perennial allergic and non allergic rhinitis and asthma. Asthma was defined by FEV1 in-
crease of more than 20% after inhalation of a B2 agonist 
EXCLUSION: not specified

Interventions SETTING: Department of Pediatrics, Rigs Hospital, Copenhagen, Denmark 
RUN IN: 2 weeks TREATMENT GROUP: intranasal budesonide (double dose of usual inhaled budes-
onide given bd): mean 1292 ug/d 
CONTROL GROUP: intranasal placebo bd 
WASH-OUT: 2 weeks 
then cross-over 
DURATION: 3 weeks

Outcomes -morning home PEF (l/min) for week 3 
-evening home PEF (l/min) for week 3 
-asthma symptom score for week 3 
-number of puIs from B2 agonist during week 3 
-side effect score for nose bleed during week 3 
-side effect score for dry nose during week 3 
-side effect score for hoarseness during week 3

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Pedersen 1998  (Continued)

 
 

Methods DESIGN: randomised, double-blind, placebo- 
controlled, parallel study 
METHOD OF RANDOMISATION: not stated 
CONCEALMENT OF RANDOMISATION: not stated 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: just stated 
WITHDRAWALS/DROP-OUTS: 5 withdrawals from the intranasal azelastine treatment group: 2 for per-
sonal reasons, 1 for asthma, 2 for pregnancy . Two others withdrew from the intranasal beclometha-
sone group for unrelated disease and for asthma. Two withdrew from the placebo group for uncon-
trolled rhinitis and asthma.

Participants ELIGIBLE: not specified 
ENROLLED: 45 
COMPLETED: 36 
AGE (MEAN): 25.6 
SEX (male/female) for those completing the study: 21/15 
NUMBER IN THE AZELASTINE 
TREATMENT GROUP: 10 
NUMBER IN THE BECLOMETHASONE 
TREATMENT GROUP: 13 
NUMBER IN THE CONTROL GROUP: 13 
RECRUITMENT: Servizio of respiratory physiologia, Opedale di Sesto San Giovanni, Italy 
ASTHMA DIAGNOSIS: no asthma 
ASTHMA SEVERITY: 0 
RHINITIS DIAGNOSIS: clinical seasonal symptoms for 3 consecutive years 
RHINITIS CLASSIFICATION: seasonal allergic rhinitis 

Pelucchi 1995 
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ATOPY MARKERS: SPT only to grasses 
INCLUSION: history of allergic rhinoconjonctivitis for at least 3 consecutive years, SPT to grasses, no
asthma 
EXCLUSION: positive SPT to other aeroallergens than grasses, previous specific immunotherapy, asth-
ma, deviated nasal septum, polyps

Interventions SETTING: Servizio of respiratory physiologia, Opedale di Sesto San Giovanni, Italy 
TREATMENT GROUP A: intranasal beclomethasone 50 ug 2 puIs per nostril bd = 200 ug/d 
TREATMENT GROUP B: Intranasal azelastine 0.14 ug 1 puI in each nostril bd 
CONTROL GROUP: intranasal placebo 1 day 
DURATION: 6 weeks

Outcomes -FEV1 (% pred) during the pollen season (week 
4) when comparing beclomethasone and placebo 
-FEV1 (% pred) during week 4 when comparing beclomethasone and azelastine 
-PD20 methacholine (umol) at week 4 when comparing beclomethasone to placebo 
-PD20 methacholine (umol) at week 4 when comparing beclomethasone to azelastine. 
-Chest symptoms at week 4 when comparing beclomethasone to placebo 
-Chest symptoms at week 4 when comparing beclomethasone to azelastine 
-medication requirement at week 4 when comparing beclomethasone to placebo -medication require-
ment at week 4 when comparing beclomethasone to azelastine

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Pelucchi 1995  (Continued)

 
 

Methods DESIGN: double-blind, randomised, comparative, parallel study 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: stated double-blinded 
WITHDRAWALS/DROP-OUTS: 0

Participants ELIGIBLE: not specified 
ENROLLED: 41 
COMPLETED: 41 
AGE (MEAN): 29 
SEX (male/female): 22/19 
NUMBER IN THE TREATMENT GROUP: 20 
NUMBER IN THE CONTROL GROUP: 21 
RECRUITMENT: Ear, nose and throat department, Uppsala, Sweden 
ASTHMA DIAGNOSIS: history, need for B2 agonists, PC20 methacholine < 8 mg/ ml outside the pollen
season 
ASTHMA SEVERITY: not sated: but 20 had no asthma and 21 had asthma 
RHINITIS DIAGNOSIS: 
history 
RHINITIS CLASSIFICATION: seasonal allergic rhinoconjonctivitis 
ATOPY MARKERS: SPT and IgE for birch 
INCLUSION: birch pollen allergic patients with some having only rhinoconjonctivitis and other having
rhinoconjonctivitis and asthma. 
EXCLUSION: perennial rhinitis symptoms, SPT to house dust mites or moulds

Rak 2001 
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Interventions SETTING: Ear, nose and throat department, Uppsala, Sweden 
TREATMENT GROUP: intranasal budesonide 200 per nostril daily = 400 ug ug/d + specific immunother-
apy to placebo 
(concomitant drugs: local antihistamine, decongestant drops, antihistamine tablets) 
PLACEBO GROUP: intranasal placebo 2 puIs every nostril daily + specific immunotherapy to birch 
(concomitant drugs: local antihistamine, decongestant drops, antihistamine tablets) 
DURATION: 6 weeks

Outcomes -mean weekly PEF (% pred) at week 6 
-B2 agonist use (number of puIs) at week 6 -methacholine challenge (mg/ml) at week 6

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Rak 2001  (Continued)

 
 

Methods DESIGN: double-blind, parallel, randomised study for beclomethasone and placebo. 
Single-blinded for flunisolide and cromolyn but data not used. 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: stated double-blinded 
WITHDRAWALS/DROP-OUTS: 8 withdrawals from placebo group and 4 withdrawals from beclometha-
sone group

Participants ELIGIBLE: not specified 
ENROLLED: 60 (for beclomethasone and placebo) 
COMPLETED: 48 
AGE (MEAN): not clear 
SEX (male/female): not clear 
NUMBER IN THE TREATMENT GROUP: 30 
NUMBER IN THE CONTROL GROUP: 30 
RECRUITMENT: Department of Allergic Diseases and Internal Medicine, Mayo clinic, Minesota, USA 
ASTHMA DIAGNOSIS: clinical criteria: asthma score, but only 48% had asthma 
ASTHMA SEVERITY: not stated for the 48 % with asthma 
RHINITIS DIAGNOSIS: hay fever score 
RHINITIS CLASSIFICATION: seasonal allergic rhinitis 
ATOPY MARKERS: SPT and IgE for ragweed 
INCLUSION: history of seasonal rhinitis in August and September, no ragweed hyposensitization thera-
py for the last 2 years, SPT to ragweed, elevated pre-seasonal ragweed IgE, patent nasal airways, good
general health 
EXCLUSION: pregnant, nasal polyps

Interventions SETTING: Allergic Diseases and Internal Medicine, Mayo clinic, Minnesota, USA 
TREATMENT GROUP: intranasal beclomethasone 2 puIs in every nostril bd = 336 ug/d 
(concomitant drugs: antihistamine, bronchodilators decongestant tablets) 
PLACEBO GROUP: intranasal placebo 2 puIs every nostril bd 
(concomitant drugs: antihistamine, bronchodilators decongestant tablets) 
DURATION: 8 weeks

Outcomes -mean weekly asthma symptom score 
-drop-out due to ineffective treatment for all the treatment period 

Reed 1988 
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-drop-out due to side-effects for all the treatment period

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Reed 1988  (Continued)

 
 

Methods DESIGN: double-blind, placebo controlled, parallel study study. 
METHOD OF RANDOMISATION: not specified but stated 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: stated double-blinded 
WITHDRAWALS/DROP-OUTS: 3 withdrawals from the treatment group for non compliance and 1 drop-
out for uncontrolled symptoms in the control group

Participants ELIGIBLE: not specified 
ENROLLED: 25 
COMPLETED: 21 
AGE (MEAN): 17.3 
SEX (male/female): 8/13 
NUMBER IN THE TREATMENT GROUP: 11 
NUMBER IN THE CONTROL GROUP: 10 
RECRUITMENT: University Hospital of Leiden, Netherlands 
ASTHMA DIAGNOSIS: ATS criteria: 
ASTHMA SEVERITY: mild 
RHINITIS DIAGNOSIS: clinical history 
RHINITIS CLASSIFICATION: seasonal allergic rhinitis 
ATOPY MARKERS: SPT or IgE for grasses 
INCLUSION: 
steady state 
EXCLUSION: use of intranasal, intrabronchial or oral corticosteroids in the last 3 months, concurrent
treatment with theophylline, anticholinergic agents, long acting B2 agonists, cromones, specific im-
munotherapy, upper or lower respiratory tract infection in the last 3 weeks

Interventions SETTING: University Hospital of Leiden, Netherlands 
TREATMENT GROUP: intranasal fluticasone 50 ug 2 puIs in each nostril daily = 200 ug/d 
(concomitant drugs: salbutamol 200 ug prn, levocabastine eye drops prn) 
PLACEBO GROUP: intranasal placebo 
(concomitant drugs: salbutamol 200 ug prn, levocabastine eye drops prn) 
DURATION: 6 weeks

Outcomes - asthma symptom score at week 6 
- FEV1 at week 6 (% pred) 
-log PD20 methacholine (ug) at week 6

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Thio A 2000 
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Methods DESIGN: double-blind, placebo- 
controlled, parallel study 
METHOD OF RANDOMISATION: not specified but stated 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: stated double-blinded 
WITHDRAWALS/DROP-OUTS: 3 withdrawals from treatment group and 3 withdrawals from the placebo
group

Participants ELIGIBLE: not specified 
ENROLLED: 72 
COMPLETED: 67 
AGE (MEAN): 19.1 
SEX (male/female): 27/45 
NUMBER IN THE TREATMENT GROUP with beclomethasone: 23 
NUMBER IN THE CONTROL GROUP: 24 
RECRUITMENT: University Hospital of Leiden, Netherlands 
ASTHMA DIAGNOSIS: ATS criteria 
ASTHMA SEVERITY: mild 
RHINITIS DIAGNOSIS: clinical criteria 
RHINITIS CLASSIFICATION: seasonal allergic rhinitis 
ATOPY MARKERS: SPT to grasses or specific IgE to grasses > 0.7kU/l 
INCLUSION: 
steady state 
EXCLUSION: use of intranasal, intrabronchial or oral corticosteroids in the last 3 months, concurrent
treatment with theophylline, anticholinergic agents, long acting B2 agonists, cromones, specific im-
munotherapy, upper or lower respiratory tract infection in the last 3 weeks

Interventions SETTING: University Hospital of Leiden, Netherlands 
TREATMENT GROUP: intranasal beclomethasone 50 ug 2 puIs in each nostril bd = 400 ug/d 
(concomitant drugs: salbutamol 200 ug prn, levocabastine eye drops prn) 
PLACEBO GROUP: intranasal placebo (concomitant treatment: salbutamol 200 ug prn, levocabastine
eye drops prn) 
DURATION: 6 weeks

Outcomes -asthma symptom score at the end of trial at week 6 
-FEV1 (% pred) at week 6 
-logPD 20 methacholine (ug) at week 6

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Thio B 2000 

 
 

Methods DESIGN: double-blind, placebo-controlled, parallel study 
METHOD OF RANDOMISATION: not specified but stated 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: stated double-blinded 
WITHDRAWALS/DROP-OUTS: 0 withdrawals from treatment group and 3 withdrawals from the placebo
group

Thio C 2000 
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Participants ELIGIBLE: not specified 
ENROLLED: 72 
COMPLETED: 67 
AGE (MEAN): 19.1 
SEX (male/female): 27/45 
NUMBER IN THE TREATMENT GROUP with fluticasone: 25 
NUMBER IN THE CONTROL GROUP: 24 
RECRUITMENT: University Hospital of Leiden, Netherlands 
ASTHMA DIAGNOSIS: ATS criteria 
ASTHMA SEVERITY: mild 
RHINITIS DIAGNOSIS: clinical criteria 
RHINITIS CLASSIFICATION: seasonal allergic rhinitis 
ATOPY MARKERS: SPT to grasses or specific IgE to grasses > 0.7kU/l 
INCLUSION: steady state 
EXCLUSION: use of intranasal, intrabronchial or oral corticosteroids in the last 3 months, concurrent
treatment with theophylline, anticholinergic agents, long acting B2 agonists, cromones, specific im-
munotherapy, upper or lower respiratory tract infection in the last 3 weeks

Interventions SETTING: University Hospital of Leiden, Netherlands 
TREATMENT GROUP: intranasal fluticasone 50 ug 2 puIs in every nostril daily = 200 ug/d 
(concomitant drugs: salbutamol 200 ug prn, levocabastine eye drops prn) 
PLACEBO GROUP: intranasal placebo (concomitant treatment: salbutamol 200 ug prn, levocabastine
eye drops prn) 
DURATION: 6 weeks

Outcomes -asthma symptom score at the end of trial at week 6 
-FEV1 (%pred) at week 6 
-logPD 20 methacholine (ug) at week 6

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Thio C 2000  (Continued)

 
 

Methods DESIGN: randomised, double-blind, placebo- controlled, cross-over study 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT, PROVIDER AND OUTCOME ASSESSOR BLINDING: not specified but said to be double-blinded 
WITHDRAWALS/DROP-OUTS: 5 drop-outs in the first arm of treatment group because of failure of pro-
tocol and 2 drop-outs for an upper respiratory tract infection

Participants ELIGIBLE: not specified 
ENROLLED: 28 
COMPLETED: 21 
AGE (MEAN): 10.0 
SEX (male/female): not specified 
NUMBER IN THE TREATMENT GROUP: 10 for 1st period before cross-over 
NUMBER IN THE CONTROL GROUP: 11 for 1st period before cross-over 
RECRUITMENT: Department of Pediatrics, Allergic and Clinical Immunology Section, Children Hospital
of Winnipeg, Manitoba, Canada 
ASTHMA DIAGNOSIS: methacholine challenge (PC20 < 8 mg/ml) 
ASTHMA SEVERITY: mild 

Watson 1993 
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RHINITIS DIAGNOSIS: clinical criteria 
RHINITIS CLASSIFICATION: perennial allergic rhinitis 
ATOPY MARKERS: SPT and or IgE to non specified perennial antigens 
INCLUSION: perennial documented allergic rhinitis, mild asthma (level 1 of Canadian guidelines), IgE
or SPT for perennial antigens, airway responsiveness (PC 20 < 8 mg/ml) 
EXCLUSION: other causes of nasal obstruction, use of intranasal corticosteroids for the last 30 days be-
fore the beginning of the trial

Interventions SETTING: Department of Pediatrics, Allergic and Clinical Immunology Section, Children Hospital of Win-
nipeg, Manitoba, Canada 
RUN-IN: 0 but no steroids for 30 days prior trial initiation 
TREATMENT GROUP: intranasal beclomethasone 100 ug each nostril bd = 400 ug/d 
CONTROL GROUP: intranasal placebo each nostril bd 
WASH-OUT: 0 
then cross-over 
DURATION: 4 weeks

Outcomes -PEF morning (l/min) for last week of trial 
-PEF evening (l/min) for last week of trial 
PC20 metacholine (mg/ml) at the end of the trial 
-asthma symptom score at the end of the trial

Notes Jadad score 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Watson 1993  (Continued)

 
 

Methods DESIGN: double-blind crossover trial 
METHOD OF RANDOMISATION: not specified 
CONCEALMENT OF RANDOMISATION: not specified 
PATIENT BLINDING: yes patient was unaware 
PROVIDER BLINDING: was stated double-blinded 
OUTCOME ASSESSOR BLINDING not stated 
WITHDRAWALS/DROP-OUTS: not described

Participants ELIGIBLE: not specified 
ENROLLED: 12 
COMPLETED: 12 
AGE (MEAN): 21 to 44 years 
SEX (male/female): 5/7 
NUMBER IN THE TREATMENT GROUP: 6 probably 
NUMBER IN THE CONTROL GROUP: 6 probably 
RECRUITMENT: Asthma and Allergy Center, John Hopkins Hospital, Baltimore, USA 
ASTHMA DIAGNOSIS: not all had asthma. 11 had asthma with 6 diagnosed on history and 5 diagnosed
on methacholine test 
ASTHMA SEVERITY: not specified for those with asthma 
RHINITIS DIAGNOSIS: history 
RHINITIS CLASSIFICATION: allergic perennial rhinitis with sensitisation to cat 
ATOPY MARKERS: SPT and IgE to cat and various common aeroallergens 
INCLUSION: SPT to cat > 2 mm, rest unclear 
EXCLUSION: not specified

Wood 1995 
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Interventions SETTING: Asthma and Allergy Center, John Hopkins Hospital, Baltimore, USA 
RUN-IN: 72 hours for intranasal and inhaled corticosteroids 
TREATMENT GROUP: triamcinolone 55 ug 2 sprays in each nostril bd = 440 ug/d 
CONTROL GROUP: intranasal placebo 2 sprays in every nostril bd 
WASH-OUT: 2 weeks 
then cross-over 
DURATION: 1 week

Outcomes -lower respiratory symptoms during cat challenge 
-total coughs during cat challenge 
-FEV1 (% change) during cat challenge 
-late phase response (PEF monitoring for 12 hours after the challenge)

Notes Jadad score 2

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment? Unclear risk Information not available

Wood 1995  (Continued)

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bilancia 1992 This study was randomised but not blinded and there was no control group.

Gale 1981 This study was comparing 2 different intrabronchial corticosteroids in addition to the same in-
tranasal corticosteroid. Therefore, it did not conform to the type of intervention we had prede-
fined.

Wilson 2000 This study was probably not a RCT. The authors couldn't provide the additional requested informa-
tion.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Intranasal Corticosteroids versus Intranasal Placebo: all rhinitis and asthma

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 FEV1 5 142 Std. Mean Difference (IV, Fixed, 95% CI) 0.31 [-0.04, 0.65]

1.1 Parallel Study 5 142 Std. Mean Difference (IV, Fixed, 95% CI) 0.31 [-0.04, 0.65]

1.2 Cross-over Sudy 0 0 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 PEF morning 4   Mean Difference (IV, Fixed, 95% CI) Subtotals only

2.1 Parallel Study 2 59 Mean Difference (IV, Fixed, 95% CI) -25.33 [-62.42, 11.76]
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Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

2.2 Cross-over Study 2 102 Mean Difference (IV, Fixed, 95% CI) 36.51 [-1.80, 74.82]

3 PEF evening 4   Mean Difference (IV, Fixed, 95% CI) Subtotals only

3.1 Parallel Study 2 59 Mean Difference (IV, Fixed, 95% CI) -27.37 [-65.43, 10.68]

3.2 Cross-over Study 2 102 Mean Difference (IV, Fixed, 95% CI) 17.11 [-19.07, 53.29]

4 Mean PEF 3 77 Std. Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.55, 0.35]

4.1 Parallel Study 3 77 Std. Mean Difference (IV, Fixed, 95% CI) -0.10 [-0.55, 0.35]

4.2 Cross-over Study 0 0 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

5 Asthma Symptom
Score

2 41 Std. Mean Difference (IV, Fixed, 95% CI) 0.61 [-0.04, 1.26]

5.1 Parallel Study 2 41 Std. Mean Difference (IV, Fixed, 95% CI) 0.61 [-0.04, 1.26]

5.2 Cross-over Study 0 0 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Metacholine chal-
lenge test (log PD20)

3 88 Std. Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.64, 0.24]

6.1 Parallel Study 3 88 Std. Mean Difference (IV, Fixed, 95% CI) -0.20 [-0.64, 0.24]

6.2 Cross-over Study 0 0 Std. Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 1.1.   Comparison 1 Intranasal Corticosteroids versus
Intranasal Placebo: all rhinitis and asthma, Outcome 1 FEV1.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.1.1 Parallel Study  

Corren 1992 10 3.2 (0.7) 8 2.9 (0.5) 13.27% 0.48[-0.47,1.42]

Henriksen 1984 17 80 (15) 19 84 (19) 27.56% -0.23[-0.88,0.43]

Thio A 2000 11 114 (10) 10 102 (16) 14.51% 0.87[-0.03,1.78]

Thio B 2000 20 103.1 (5.5) 11 100.4 (5.3) 21.3% 0.48[-0.26,1.23]

Thio C 2000 25 102.8 (8) 11 100.4 (5.3) 23.35% 0.32[-0.39,1.03]

Subtotal *** 83   59   100% 0.31[-0.04,0.65]

Heterogeneity: Tau2=0; Chi2=4.39, df=4(P=0.36); I2=8.84%  

Test for overall effect: Z=1.74(P=0.08)  

   

1.1.2 Cross-over Sudy  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 83   59   100% 0.31[-0.04,0.65]

Favours control 42-4 -2 0 Favours treatment
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Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=4.39, df=4(P=0.36); I2=8.84%  

Test for overall effect: Z=1.74(P=0.08)  

Test for subgroup differences: Not applicable  

Favours control 42-4 -2 0 Favours treatment

 
 

Analysis 1.2.   Comparison 1 Intranasal Corticosteroids versus
Intranasal Placebo: all rhinitis and asthma, Outcome 2 PEF morning.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.2.1 Parallel Study  

Henriksen 1984 17 281 (66) 19 304 (79) 61.25% -23[-70.39,24.39]

Pedersen 1998 12 337 (72.3) 11 366 (73.3) 38.75% -29[-88.58,30.58]

Subtotal *** 29   30   100% -25.33[-62.42,11.76]

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=1.34(P=0.18)  

   

1.2.2 Cross-over Study  

Pedersen 1990 30 497 (74) 30 458 (92) 82.23% 39[-3.25,81.25]

Watson 1993 21 335 (192) 21 310 (91) 17.77% 25[-65.87,115.87]

Subtotal *** 51   51   100% 36.51[-1.8,74.82]

Heterogeneity: Tau2=0; Chi2=0.07, df=1(P=0.78); I2=0%  

Test for overall effect: Z=1.87(P=0.06)  

Test for subgroup differences: Chi2=5.17, df=1 (P=0.02), I2=80.64%  

Favours control 10050-100 -50 0 Favours treatment

 
 

Analysis 1.3.   Comparison 1 Intranasal Corticosteroids versus
Intranasal Placebo: all rhinitis and asthma, Outcome 3 PEF evening.

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.3.1 Parallel Study  

Henriksen 1984 17 289 (71) 19 316 (76) 62.77% -27[-75.03,21.03]

Pedersen 1998 12 342 (75.5) 11 370 (76.9) 37.23% -28[-90.37,34.37]

Subtotal *** 29   30   100% -27.37[-65.43,10.68]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.98); I2=0%  

Test for overall effect: Z=1.41(P=0.16)  

   

1.3.2 Cross-over Study  

Pedersen 1990 30 495 (71) 30 480 (89) 78.88% 15[-25.74,55.74]

Watson 1993 21 325 (160) 21 300 (91) 21.12% 25[-53.73,103.73]

Subtotal *** 51   51   100% 17.11[-19.07,53.29]

Heterogeneity: Tau2=0; Chi2=0.05, df=1(P=0.83); I2=0%  

Test for overall effect: Z=0.93(P=0.35)  

Test for subgroup differences: Chi2=2.76, df=1 (P=0.1), I2=63.73%  

Favours control 10050-100 -50 0 Favours treatment
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Analysis 1.4.   Comparison 1 Intranasal Corticosteroids versus
Intranasal Placebo: all rhinitis and asthma, Outcome 4 Mean PEF.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.4.1 Parallel Study  

Corren 1992 10 467 (98) 8 433 (107) 23.06% 0.32[-0.62,1.25]

Henriksen 1984 17 80 (17) 19 85 (19) 46.81% -0.27[-0.93,0.39]

Pedersen 1998 12 360 (72.1) 11 373 (84.9) 30.13% -0.16[-0.98,0.66]

Subtotal *** 39   38   100% -0.1[-0.55,0.35]

Heterogeneity: Tau2=0; Chi2=1.04, df=2(P=0.59); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

   

1.4.2 Cross-over Study  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 39   38   100% -0.1[-0.55,0.35]

Heterogeneity: Tau2=0; Chi2=1.04, df=2(P=0.59); I2=0%  

Test for overall effect: Z=0.44(P=0.66)  

Test for subgroup differences: Not applicable  

Favours control 105-10 -5 0 Favours treatment

 
 

Analysis 1.5.   Comparison 1 Intranasal Corticosteroids versus Intranasal
Placebo: all rhinitis and asthma, Outcome 5 Asthma Symptom Score.

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.5.1 Parallel Study  

Corren 1992 10 -2.8 (2.7) 8 -2.6 (2.2) 48.77% -0.05[-0.98,0.88]

Pedersen 1998 12 2.7 (1.1) 11 1.1 (1.4) 51.23% 1.24[0.33,2.14]

Subtotal *** 22   19   100% 0.61[-0.04,1.26]

Heterogeneity: Tau2=0; Chi2=3.78, df=1(P=0.05); I2=73.56%  

Test for overall effect: Z=1.83(P=0.07)  

   

1.5.2 Cross-over Study  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 22   19   100% 0.61[-0.04,1.26]

Heterogeneity: Tau2=0; Chi2=3.78, df=1(P=0.05); I2=73.56%  

Test for overall effect: Z=1.83(P=0.07)  

Test for subgroup differences: Not applicable  

Favours control 105-10 -5 0 Favours treatment
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Analysis 1.6.   Comparison 1 Intranasal Corticosteroids versus Intranasal Placebo:
all rhinitis and asthma, Outcome 6 Metacholine challenge test (log PD20).

Study or subgroup Treatment Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.6.1 Parallel Study  

Thio A 2000 11 1.9 (0.9) 10 1.9 (0.8) 26.42% -0.01[-0.87,0.84]

Thio B 2000 20 2.2 (0.8) 11 2.5 (0.9) 35.19% -0.36[-1.1,0.38]

Thio C 2000 25 2.4 (0.8) 11 2.5 (0.9) 38.39% -0.18[-0.89,0.53]

Subtotal *** 56   32   100% -0.2[-0.64,0.24]

Heterogeneity: Tau2=0; Chi2=0.37, df=2(P=0.83); I2=0%  

Test for overall effect: Z=0.88(P=0.38)  

   

1.6.2 Cross-over Study  

Subtotal *** 0   0   Not estimable

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

Total *** 56   32   100% -0.2[-0.64,0.24]

Heterogeneity: Tau2=0; Chi2=0.37, df=2(P=0.83); I2=0%  

Test for overall effect: Z=0.88(P=0.38)  

Test for subgroup differences: Not applicable  

Favours control 42-4 -2 0 Favours treatment

 

W H A T ' S   N E W

 

Date Event Description

31 July 2008 Amended Converted to new review format.

 

H I S T O R Y

Protocol first published: Issue 3, 2001
Review first published: Issue 4, 2003

 

Date Event Description

19 March 2003 New citation required and conclusions
have changed

Substantive amendment

 

C O N T R I B U T I O N S   O F   A U T H O R S

Taramarcaz P (PT01) - inclusion/exclusion, quality assessment, data extraction, analysis and interpretation, draOing/writing/editing the
protocol and the review

Gibson PG (MDPG) - instigation of the review, intellectual direction and supervision, inclusion/exclusion, quality assessment, data
extraction, analysis and interpretation.

D E C L A R A T I O N S   O F   I N T E R E S T

Nil
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S O U R C E S   O F   S U P P O R T

Internal sources

• Airway Inflammation Research Group and Hunter Medical Research Institute, Australia.

External sources

• Geneva University Hospital, Switzerland.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Administration, Intranasal;  Adrenal Cortex Hormones  [*administration & dosage];  Asthma  [complications]  [*drug therapy]; 
Randomized Controlled Trials as Topic;  Rhinitis  [complications]  [*drug therapy]

MeSH check words

Humans
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