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Abstract

Aims: Retrospective database study comparing upper and lower airway-related outcomes for patients with rhinitis and co-morbid asthma
receiving mometasone furoate – an intranasal corticosteroid with low systemic bioavailability – or an oral antihistamine.  

Methods: 395 patients prescribed intranasal mometasone were matched on 10 demographic and respiratory-related criteria in a 1:2 ratio
to 790 patients prescribed oral antihistamine. Asthma and rhinitis control were assessed over one year using predefined composite proxy
measures. 

Results: Asthma control was achieved by 309/395 (78.2%) versus 580/790 (73.4%; p=0.071) patients in the mometasone and
antihistamine cohorts, respectively. Rhinitis control was achieved by 293 (74.2%) versus 539 (68.2%; p=0.035), respectively. The adjusted
odds ratios for antihistamines, relative to mometasone, were 0.71 (95% CI, 0.52–0.98) for achieving asthma control and 0.74 (95% CI,
0.56–0.97) for achieving rhinitis control. 

Conclusions: Patients with rhinitis and co-morbid asthma initiating rhinitis therapy achieved significantly better upper as well as lower
airway outcomes with intranasal mometasone than with oral antihistamine. 
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Introduction
Rhinitis imposes a substantial burden on patients and health-
care systems. Patients with rhinitis experience reduced quality
of life and impaired physical and social functioning.1-4 Equally
important, for patients with rhinitis and co-morbid asthma,
there is increasing evidence that active rhinitis negatively
affects asthma control.4-8 Patients with both rhinitis and
asthma are more likely to be hospitalised, require urgent care,
or visit their general practitioner (GP) for asthma than those
with asthma alone.  

Many patients have both rhinitis and asthma. One study
found that approximately 50% of patients with allergic rhinitis
to animals or mites had allergic asthma to the same triggers.9

Overall, an estimated 10–40% of patients with rhinitis have co-
morbid asthma.4,10,11 Moreover, bronchial hyperresponsiveness
has been reported in patients who have rhinitis but no
symptoms of asthma; conversely, segmental bronchial
provocation can induce nasal inflammation in patients with
rhinitis.12-14 The frequent association of asthma with rhinitis, the
similar characteristics of inflammation in these two disorders,
and the contiguous mucosal link between the upper and lower
airways, all support the concept of the 'One Airway.' 

The Allergic Rhinitis and its Impact on Asthma (ARIA)4 and
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primary care rhinitis guidelines5 recognise the ‘One Airway’
concept and emphasise the importance of treating both upper
and lower airways in patients with co-morbid rhinitis and
asthma. There is evidence that asthma exacerbations and
hospitalisations are reduced in patients receiving intranasal
corticosteroids.15,16 Thus, it has been hypothesised that the
administration of intranasal corticosteroids could improve
outcomes in patients with co-morbid allergic rhinitis and
asthma.4 Intranasal corticosteroids are considered the most
effective therapy for allergic rhinitis; other options include
antihistamines and the antileukotrienes.4,5

The primary objective of this observational study was to
compare predefined clinical endpoints relating to the upper and
lower airways for patients with co-morbid rhinitis and asthma
who were initiated on rhinitis therapy with intranasal
mometasone furoate or oral antihistamine. Mometasone furoate
is an intranasal corticosteroid with low systemic bioavailability17

and was selected to minimise potential bias associated with the
systemic effects of some intranasal corticosteroids. 

Methods 
Study design and data source
This was a retrospective, matched cohort study using the General
Practice Research Database (GPRD), a large computerised primary
care database (http://www.gprd.com/). The GPRD contains de-
identified, longitudinal data from 3.6 million active medical
records and 13 million records overall from over 450 subscribing
practices throughout the UK. A practice-based quality marker, the
up-to-standard date, is generated by the GPRD for each
subscribing practice, and data subsequent to the practice up-to-
standard date are considered to be acceptable, research quality,
prospectively recorded data. The GPRD is well-validated and used
frequently for medical and health research.18

This 2-year observational study comprised a baseline year
preceding the date of a first prescription for rhinitis treatment
(index date) and an outcome period of one year after the index
date. The study period was from January 1st 1990 to June 30th
2007. Patients in the mometasone cohort were available for
analysis from April 1997, when intranasal mometasone furoate
became available by prescription in the UK.

Approval was given for the use of GPRD data for this study by
the GPRD Independent Scientific Advisory Committee. Study
design and analyses were conducted according to Standard
Operating Procedures of the study group.19

Patients
Patients of any age with diagnostic codes for both rhinitis and
asthma who initiated rhinitis treatment with a single prescription
on the index date were eligible for inclusion in the study. Patients
had to have up-to-standard data for at least one year before and
one year after the index date. Patients were excluded if they
received two or more prescriptions for rhinitis on the index date,

or if their clinical record contained a code for chronic obstructive
pulmonary disease (COPD) at any time, or a prescription for
maintenance oral corticosteroid therapy during the baseline year.

We selected a matched case-control approach because of
substantial baseline differences between the two treatment
cohorts. Each patient receiving a first prescription for
mometasone was individually matched to two patients receiving
a first prescription for oral antihistamine to maximise statistical
power and the number of possible matches simultaneously,
whilst losing as few patients as possible. Several matching
algorithms between the two cohorts were investigated (blind to
study outcomes) to minimise baseline differences and ensure
validity of the outcomes. We ultimately applied 10 matching
criteria, including two demographic characteristics (age ±5 years
and same sex) and a determination of asthma control, during
the baseline year. The composite proxy measure for baseline
asthma control was defined as: 
1) no recorded hospital attendance for asthma; 
2) no prescription for oral corticosteroids; and 
3) no primary care consultation, hospital admission, or

emergency department attendance for lower respiratory tract
infection (LRTI) requiring antibiotics during the baseline year. 

The remaining seven matching criteria captured the number of
upper and lower respiratory events recorded during the baseline
year, as depicted in the online Figure (see Appendix 1 at
www.thepcrj.org). These included acute oral corticosteroid
courses, rhinitis consultations, all ear, nose, and throat (ENT)
events, and consultations for respiratory diagnoses. The listing of
codes used for matching is available on request.
Outcome measures 
The two primary outcome measures were composite measures
serving as proxies for asthma control and rhinitis control during
the outcome year. We defined asthma control a priori and in line
with international asthma management guidelines,20 as requiring
all of the following in the outcome year: 
1) no recorded hospital attendance for asthma (neither

admission nor attendance at the emergency department or
outpatient department, or use of out-of-hours services) 

2) no prescription for oral corticosteroids 
3) no primary care consultation, hospital admission, or

emergency department attendance for LRTI requiring
antibiotics 

4) average daily prescribed dose of ≤200 mcg salbutamol or
≤500 mcg terbutaline. 
Rhinitis control was defined a priori as no change in rhinitis

therapy together with no more than two consultations for rhinitis
during the one-year outcome period after the index date.

We also examined the disaggregated measures comprising the
composite definitions. Other secondary outcome measures
included: short-acting β2-agonist use (calculated as the number of
reliever doses/day, based on the number of prescriptions); the
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numbers of GP consultations for upper airways disease (rhinitis);
changes in upper airways treatment; total rhinitis-related events
(total ENT events); GP consultations for asthma; hospital
admissions for asthma; and hospital admissions for likely
respiratory disease (hospital admissions for definite or suspected
asthma plus definite respiratory hospital admissions).
Statistical analyses
Baseline characteristics of the mometasone furoate and oral
antihistamine cohorts were compared using conditional logistic
regression to identify residual confounders that were
significantly different between the two cohorts at baseline. For
binary variables, matched p-values were derived from standard
conditional logistic regression models. For continuous
characteristics, the variables were modelled as predictors of
cohort membership. Continuous variables that were highly
skewed were categorised before conditional logistic regression
and the p-value for the overall effect was reported.

The socioeconomic status score used in the analyses was that
assigned to practices by the GPRD using the Index of Multiple
Deprivation as a proxy measure (http://www.
communities.gov.uk/communities/neighbourhoodrenewal/depri
vation/). Respiratory and other confounding diagnoses including
rhinitis, COPD, gastro-oesophageal reflux disease and cardiac
disease, were expressed using the Charlson comorbidity index
(CCI), a weighted index that accounts for number and severity of
comorbidities.21 The CCI was calculated for each patient using
ICD-9 matching algorithms produced by CliniClue software
(http://www.cliniclue.com/software). 

Potential confounders examined during the baseline year
included respiratory and allergy treatments, consultations or
hospital attendance for asthma or other respiratory illness,
and medications that might interfere with asthma control. A
complete list of potential confounders is detailed in online
Appendix 1.

Odds ratios for the dichotomised definitions of asthma

and rhinitis control were calculated using conditional logistic
regression, adjusting for covariates that were unbalanced at
baseline. Secondary outcome variables were also analysed
using conditional logistic regression.

Data were analysed using SPSS version 15/16 (SPSS,
Chicago, IL, USA), STATA (StataCorp LP, College Station, TX,
USA), and Microsoft Excel.

Results
A total of 395 patients prescribed intranasal mometasone
furoate were matched in a 1:2 ratio to 790 patients
prescribed an oral antihistamine for rhinitis on the index date
(online Figure). As compared broadly with the unmatched
population in terms of asthma-related parameters, the
matched mometasone cohort had, on average, milder disease
to enable matching with the antihistamine cohort, as
depicted in Table 1. All patients had diagnostic codes for both
rhinitis and asthma, as per the inclusion criteria, and
prescriptions for one or more therapies for asthma were on
record in the GPRD for 353/395 (89.4%) and 728/790
(92.2%) of patients in the matched mometasone and
antihistamine cohorts, respectively.

Matched cohorts were evenly divided between men and
women, and the mean age was 37 years (range 1–81 years;
Table 2). A total of 129 patients, comprising 11% of the
patient population, were aged 12 and younger. Other
baseline characteristics were similar between the matched
cohorts except for cardiac disease diagnosis, significantly
more common in patients initiating antihistamines, and
prescribed inhaled corticosteroid (ICS) daily dose, significantly
lower in the antihistamine cohort (Table 2). Therefore, both
variables were included as confounders in the subsequent
regression analyses. In each cohort, 93% of patients met the
matching criterion of baseline asthma control. Baseline values
of the outcome measures are summarised by cohort in Table 3.

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Mometasone furoate cohort Oral antihistamine cohort

Unmatched (n = 756) Matched (n = 395) Unmatched (n = 12,210) Matched (n = 790)

Prescription for asthma med 485 (64.2) 216 (54.7) 4867 (39.9) 335 (42.4)

ICS prescription 342 (45.2) 143 (36.2) 2892 (23.7) 209 (26.5)

SABA prescription 459 (60.7) 203 (51.4) 4628 (37.9) 316 (40.0)

OCS prescription 76 (10.1) 4 (1.0) 745 (6.1) 8 (1.0)

Asthma exacerbation* 153 (20.2) 28 (7.1) 1953 (16.0) 56 (7.1)

Data are n (%) of patients with a record of at least one of the relevant parameter.
ICS = inhaled corticosteroid; OCS = oral corticosteroid; SABA = short-acting β2-agonist 
*An asthma exacerbation was defined as a recorded prescription for oral corticosteroid, consultation for lower respiratory tract infection (LRTI) treated with an 
antibiotic, or hospital admission for LRTI treated with an antibiotic

Table 1. Asthma-related parameters for unmatched and matched populations during the baseline year before patients
with co-morbid rhinitis and asthma received a first prescription for rhinitis therapy, as recorded in the General
Practice Research Database (GPRD).
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Most patients (706/790, 89%) in the antihistamine cohort
were prescribed a second- or third-generation (non-sedating)
antihistamine; 84 (11%) were prescribed a first-generation
antihistamine. One patient in each cohort had a prescription
for an antileukotriene recorded during the baseline year. 
Outcomes
The primary outcome of asthma control was achieved by three
quarters of patients overall, including 309/395 (78.2%)
patients in the mometasone cohort and 580/790 (73.4%) of
those in the antihistamine cohort (p=0.071). After adjusting
for residual confounding factors, the odds ratio for asthma
control was significantly less for the antihistamine cohort than
the mometasone cohort (0.71 [95% CI, 0.52–0.98]; Figure 1).
Following disaggregation of the primary outcome variable,
there appeared to be no single clinical variable driving the
outcome of asthma control (Table 4).

Rhinitis control was achieved by significantly more patients
receiving mometasone than antihistamine (293 [74.2%] vs.
539 [68.2%]; p=0.035). The adjusted odds ratio for rhinitis
control for patients receiving antihistamine, as compared with
mometasone, was 0.74 (95% CI, 0.56–0.97; Figure 1). The
main driver of cohort differences in rhinitis control was change
in therapy, as a significantly smaller proportion (p=0.022) of
mometasone patients had a change in therapy during the

Mometasone furoate (n=395) Oral antihistamine (n=790) p-value

Sex, n (%) female 203 (51.4) 406 (51.4) n/a*

Age, mean (SD) 37.8 (18.6) 37.4 (18.8) n/a*
Age ≤12 years, n (%) 42 (10.6) 87 (11.0) n/a*

Socioeconomic status, median (IQR) 14.6 (8.4-33.0) 16.2 (7.9-30.6) 0.788

Charlson comorbidity index, median (IQR) 0 (0-0) 0 (0-0) 0.515

Recorded comorbidity:
GERD diagnosis, n (%) 44 (11.1) 83 (10.5) 0.730
Cardiac disease diagnosis, n (%) 16 (4.1) 61 (7.7) 0.015

ICS daily dose (μg),† median (IQR) 0 (0-0) 0 (0-0) 0.030
1-400 μg, n (%) 64 (16.2) 102 (12.9) --
401-800 μg, n (%) 15 (3.8) 13 (1.6) --
>800 μg, n (%) 6 (1.5) 13 (1.6) --

No. SABA doses/day,‡ median (IQR) 0 (0.0-0.3) 0 (0-0) 0.659

1+ SABA prescriptions, n (%) 203 (51.4) 316 (40.0) --

1+ prescriptions in prior year:
Beta blockers, n (%) 14 (3.5) 46 (5.8) 0.089
NSAIDs, n (%) 78 (19.7) 150 (19.0) 0.751
Paracetamol, n (%) 52 (13.2) 119 (15.1) 0.364

Candidiasis, n (%) 0 2 (0.3) n/a§

GERD = gastro-oesophageal reflux disease; ICS = inhaled corticosteroid; IQR = interquartile range; n/a = not applicable; NSAIDs = nonsteroidal anti-inflammatory 
drugs; SABA = short-acting β2-agonist

*matching criterion; †ICS daily dose was the beclometasone equivalent dose, calculated using beclometasone dipropionate (BDP), budesonide, fluticasone propionate, 
BDP in solution (QVAR®, Teva UK), and mometasone in a ratio of 1:1:2:2:2, respectively; ‡Doses/day of short-acting β2-agonist were calculated from the number 
of inhalers prescribed/year and an assumed standard dose of salbutamol 200 μg and terbutaline 500 μg; §matched p-value cannot be computed because of zero 
patients in one or both groups

Table 2. Demographic and clinical characteristics of matched cohorts.

Figure 1.  Adjusted odds ratios (95% CI) for asthma
control (open circle, top bar) and rhinitis control (closed
circle, bottom bar) for the oral antihistamine cohort,
with intranasal mometasone furoate cohort as the
comparator (odds ratio = 1.0). 
*Odds ratios adjusted for baseline cardiac disease diagnosis and
inhaled corticosteroid dose (categorised as 0 μg, >0–200 μg, >200–
400 μg, >400 μg).  Asthma control was defined as no recorded hospital
attendance for asthma, oral corticosteroids, or antibiotics for lower
respiratory tract infection, plus an average daily prescribed dose of
≤200 μg salbutamol. Rhinitis control was defined as no change in
rhinitis therapy together with no more than two consultations for
rhinitis during the 1-year outcome period after the index date.
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Mometasone furoate (n=395) Oral antihistamine (n=790) p-value

GP consultations for asthma 0 (0-0) 0 (0-0) 0.523

1+ consultation, n (%) 71 (18.0) 129 (16.3) --

GP consultations for rhinitis 1.0 (0-1.0) 1.0 (0-1.0) n/a*

All GP consultations 5.0 (3.0-9.0) 5.0 (3.0-8.0) 0.730

Asthma prescriptions 0 (0-1.0) 0 (0-1.0) 0.870

1+ prescription, n (%) 216 (54.7) 335 (42.4) --

Acute oral steroids 0 (0-0) 0 (0-0) n/a*

No oral steroid course, n (%) 391 (98%) 782 (98%) --

Total oral steroids with read code 0 (0-0) 0 (0-0) 0.624

No course, n (%) 391 (98%) 782 (98%) --

Antibiotics for LRTI 0 (0-0) 0 (0-0) 0.456

No course of antibiotic for LRTI, n (%) 369 (93.4) 742 (93.9) --

Ear nose throat events 1.0 (1.0-1.0) 1.0 (1.0-1.0) n/a*

ENT planned outpatient visit, n (%) 4 (1.0) 0 n/a†

Lower respiratory events 0 (0-1.0) 0 (0-1.0) n/a*

Non-LRTI events 0 (0-0) 0 (0-0) n/a*

Other lower respiratory events 0 (0-1.0) 0 (0-1.0) n/a*

Asthma control, n (%) 339 (85.8) 681 (86.2) 0.792

Asthma control, not including restricted SABA use, n (%) 367 (92.9) 734 (92.9) n/a*

Data are median (interquartile range) unless otherwise noted.
ENT = ears, nose, throat; n/a = not applicable; GP = general practitioner; LRTI = lower respiratory tract infection; SABA = short-acting β2-agonist

*Matching criterion; †Matched p-value cannot be computed because of zero patients in one or both groups.

Table 3. Baseline values of outcome measures for the two cohorts.

Outcome Measure Mometasone furoate (n=395) Oral antihistamine (n=790) p-value

Disaggregated primary outcomes:

No hospitalisation or hospital visit for asthma, n (%) 393 (99.5) 790 (100) n/a*

No oral corticosteroid course, n (%) 377 (95.4) 740 (93.7) 0.214

No consultation for LRTI requiring antibiotics, n (%) 357 (90.4) 700 (88.6) 0.339

Salbutamol daily dose ≤200 μg/day,† n (%) 346 (87.6) 681 (86.2) 0.487

No change in rhinitis therapy, n (%) 296 (74.9) 541 (68.5) 0.022

Rhinitis consultations ≤2/yr, n (%) 387 (98.0) 778 (98.5) 0.518

Secondary outcome measures:

No. SABA doses/day,‡ median (IQR) 0.0 (0.00-0.55) 0.0 (0.00-0.55) 0.592

1+ SABA prescriptions during the year, n (%) 167 (42.3) 321 (40.6) 0.567

GP consultations for asthma, median (IQR) 0.0 (0.0-1.0) 0.0 (0.0-0.0) 0.900

1+ GP consultation for asthma, n (%) 100 (25.3) 193 (24.4) 0.733

Hospitalisation (inpatient) for asthma, n (%) 0 0 n/a*

Hospitalisation for likely respiratory disease, n (%) 1 (0.3) 2 (0.3) 1.00

GP consultations for rhinitis, median (IQR) 0.0 (0.0-1.0) 0.0 (0.0-0.0) 0.044

1+ GP consultation for rhinitis, n (%) 102 (25.8) 156 (19.7) 0.016

Total ENT-related events, median (IQR) 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.251

1+ GP consultation for ENT, n (%) 169 (42.8) 327 (41.4) 0.641

ENT = ears, nose, throat; GP = general practitioner; IQR = interquartile range; LRTI = lower respiratory tract infection; SABA = short-acting β2-agonist

*Matched p-value cannot be computed because of zero patients in one or both groups; †Or terbutaline ≤500 μg/day; ‡One dose of SABA was defined as 
salbutamol 200 μg or terbutaline 500 μg.  p-values from conditional logistic regression.  

Table 4. Results for disaggregated primary outcome measures and secondary outcome measures during the outcome year.
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1-year outcome period (Table 4).
There were no significant differences between cohorts in

short-acting β2-agonist prescriptions or asthma-related events
(Table 4).

Patients in the mometasone cohort had significantly more
rhinitis consultations, whilst patients in the antihistamine cohort
had significantly more changes in rhinitis therapy (Table 4). Of
the patients with a treatment change, most in the mometasone
cohort received an oral antihistamine or intranasal corticosteroid,
while most in the antihistamine cohort received an intranasal
corticosteroid. Table 5 summarises the treatment changes in
each cohort during the outcome year. There was no significant
difference between cohorts for ENT events overall during the
outcome period (Table 4).

Discussion
Both asthma control and rhinitis control were significantly more
likely in UK primary care for patients with rhinitis and co-morbid
asthma who received intranasal mometasone furoate rather
than an oral antihistamine as their first rhinitis therapy. We found
that patients in the mometasone cohort had more GP
consultations for rhinitis, yet a greater proportion of patients in
the antihistamine cohort had a change in their rhinitis treatment,
the latter driving the difference between cohorts in rhinitis
control. 

We used composite proxy measures to identify asthma and
rhinitis control from the database records. The use of composite
measures is recommended for asthma clinical trials to provide
more complete assessment of asthma control than is possible by
using a single measure.22 Their use is also pertinent for a
retrospective, observational database study in which the
measures recorded – coded diagnoses and medical resource use
– serve as substitutes for direct clinical assessments. Indeed,
there was not one single asthma-related factor driving the
difference between cohorts in asthma control.

The composite for asthma control included measures that
are recommended to define asthma exacerbations
(hospitalisations, unscheduled use of secondary care, and oral

corticosteroid courses),20,22,23 as well as prescriptions for
antibiotics for LRTI, since the symptoms of an asthma
exacerbation may be confused for those of respiratory infection.
In addition, to maximise the power of the composite measure,
we assessed the use of short-acting β2-agonist, captured via
prescribing records, as use of reliever therapy reflects the
presence of asthma symptoms.22,23

The criteria to define rhinitis control included no change in
rhinitis treatment, which served as an indicator that no
additional or different treatment was needed, and two
consultations or fewer for rhinitis during the outcome year. We
allowed for up to two scheduled visits on the basis that good
practice would dictate at least one routine follow-up
consultation after initiation of rhinitis treatment in addition to
one longer-term review. The better odds of rhinitis control with
mometasone versus oral antihistamine therapy is not
unexpected, since the efficacy of intranasal corticosteroids in
allergic rhinitis is well-established.4,24

We chose intranasal mometasone furoate as the comparator
in this study, as the systemic effects of earlier intranasal
corticosteroid formulations are considered a possible factor
influencing lower respiratory outcomes in prior studies.10,25

Mometasone furoate is a topically active, synthetic corticosteroid
lacking systemic effects that could influence asthma control.17 It
would have been of interest to study other intranasal
corticosteroids with low systemic bioavailability such as
intranasal fluticasone and ciclesonide; and this is a topic for
future study.

Patients in the GPRD who were prescribed mometasone
tended to have worse asthma symptoms than those prescribed
antihistamines. A challenge in designing this study was that, to
enable matching with the antihistamine cohort, we had to limit
our analyses to the mometasone-treated patients with milder
asthma. Thus, our study results may underestimate the effects of
mometasone because of ceiling effects in these patients with
relatively mild disease. More severe rhinitis is typically associated
with worse asthma control. 4,26 Nonetheless, as allergic rhinitis
and asthma are highly prevalent conditions, and both negatively
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Mometasone furoate Oral antihistamine 
Second change class* Second change class*

First change class* Single Nasal Oral Single Nasal Oral Total
change decongestant antihistamine Total change decongestant antihistamine

Mometasone N/A N/A N/A 18 0 2 20

Nasal decongestant 9 0 0 9 6 0 0 6

Nasal corticosteroid 30 0 5 35 113 1 10 124

Oral antihistamine 51 0 0 51 87 0 0 87

Oral decongestant 4 0 0 4 12 0 0 12

Total 94 0 5 99 236 1 12 249

*Possible class types were mometasone, nasal decongestant, nasal corticosteroid, oral antihistamine, oral decongestant, nasal antihistamine, nasal saline 

Table 5. First and second new rhinitis therapies, by treatment cohort, for patients with a treatment change.
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impact on health-related quality of life,4 even a modest
improvement in asthma symptoms is important.

Two recent prospective studies report no additional effect of
rhinitis therapy on co-morbid asthma symptoms, possibly
because of little room for further improvement in lung function.
In the first of these,25 improvements in lower airway function
were not evident for patients with seasonal rhinitis and asthma
receiving only intranasal fluticasone and, conversely,
improvements in nasal symptoms were not evident for those
receiving only inhaled fluticasone. These findings led the authors
to conclude that the combination of ICS and intranasal
corticosteroids is optimal for these patients.25 In the second
study,27 therapy with intranasal fluticasone conferred no
additional benefit in overall asthma control for patients with co-
morbid rhinitis and asthma who were also receiving inhaled
fluticasone propionate and salmeterol, possibly because the
lower airways were already effectively treated. Moreover, the
length of the aforementioned studies (6 and 4 weeks,
respectively) was insufficient to capture less frequent evidence of
uncontrolled asthma, such as exacerbations. In a small, 4-month
placebo-controlled study, improvements in asthma symptoms
and degree of bronchial responsiveness to histamine were not
evident until 75 days after initiation of intranasal
beclometasone.28

Nair and coworkers29 reported recently that intranasal
fluticasone had no statistically significant steroid-sparing effect
on ICS dose for patients with persistent allergic rhinitis and
asthma, as determined by bronchial methacholine challenge
after two weeks of treatment. The 25 patients studied had
demonstrated airway hyper-responsiveness (methacholine PC20

<4mg/ml), no steroid responsiveness, and the study may have
been somewhat underpowered having 80% power to detect
one doubling-dilution shift in methacholine PC20. Of note, there
was no significant difference demonstrated in the study for low
dose ICS plus intranasal corticosteroids compared with high dose
ICS. Furthermore, the authors note a need for long-term studies
to examine effect of combined therapy on exacerbations, which
was part of the composite outcome measure of asthma control
used in this study.29

Prior retrospective cohort studies have reported reduced
asthma-related hospitalisations and asthma exacerbations for
patients with asthma receiving therapy for their allergic
rhinitis.15,16 By contrast, a third observational study found no
benefit of intranasal corticosteroids in preventing asthma-related
hospitalisations.30 Confounding by indication may be one
possible explanation for this finding, whereby the true effect of
intranasal corticosteroids is underestimated because treatments
are not randomly assigned and it is the patients with more severe
asthma who are prescribed intranasal corticosteroids. This
difference was evident (although not statistically tested) in
asthma-related parameters between the unmatched cohorts at

baseline in the present study. We therefore attempted to
minimise this effect by matching patients at baseline for multiple
characteristics, including asthma control.

By restricting the analysis to newly treated patients we
avoided the immortal time bias characterising a previous
observational study in rhinitis.30,31 Moreover, the study of
outcomes over a full year after the index prescription minimised
the influence of seasonal variations in symptoms. While we
attempted to address all confounding factors, a limitation of this
study, as with all observational studies, is the possibility of
unrecognised confounding factors. The accuracy of the
diagnostic and treatment codes in the database relies on the
accuracy of coding at each practice subscribing to the GPRD. As
the coding for "allergic rhinitis" was inconsistent in the
database, we studied patients with a diagnostic code for the
broader definition of "rhinitis"; therefore, it is possible that some
patients had non-allergic rhinitis. In addition, there is no
guarantee that patients actually took the treatments as
prescribed. Finally, we were unable to capture over-the-counter
drug purchases and thus were unable to account for patient self-
treatment. Therefore, it is important that our results be assessed
in conjunction with those of other studies, both observational
and randomised controlled trials.

Conclusion
This study has allowed us to examine real world results of
rhinitis therapy in an unselected UK primary care patient
population. We found that patients with rhinitis and co-
morbid asthma prescribed intranasal mometasone furoate as
their first rhinitis therapy achieved significantly better
outcomes – with regard to both asthma and rhinitis control –
when compared with patients prescribed oral antihistamines.
Our findings support the approach of primary care and ARIA
guidelines in recommending concomitant treatment of upper
and lower airways for patients with co-morbid rhinitis and
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Summary box

Difficulties encountered during this study: Substantial baseline
differences between the two treatment cohorts, leading to
matched case-control approach. Inconsistent coding for "allergic
rhinitis" in the database, leading to use of the broader definition
of "rhinitis".
Alternative method that would be helpful in answering the
research question: Prospective observational or randomised trial in
primary care. 
Lessons for clinical practice as a result of the study: Patients with
rhinitis and co-morbid asthma initiating rhinitis therapy achieve
better upper and lower airway outcomes with intranasal
mometasone than with oral antihistamine. Study results support
the approach of primary care and ARIA guidelines in
recommending concomitant treatment of upper and lower
airways for patients with co-morbid rhinitis and asthma.
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asthma. More prospective studies of diverse patients in
primary care are needed to support and extend our findings. 
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Appendix 1 .  Flow diagram showing patient identification and cohort matching from the GPRD. 
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Appendix 1 .  Flow diagram showing patient identification and cohort matching from the GPRD continued.
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Appendix 1 .  Potential confounders examined for the two cohorts

The following potential confounders were examined at or closest to the relevant index date:

∞ Age of patient
∞ Sex of patient 

∞ Marker of socioeconomic status 

The following potential confounders were examined over all times (ever):

∞ Other respiratory or other confounding diagnoses including rhinitis, chronic obstructive 

pulmonary disease (COPD), gastro-oesophageal reflux disease, and cardiac disease.

These were expressed using the Charlson comorbidity index.1

The following potential confounders were examined in the year before the index date:

∞ All respiratory, allergy, and other respiratory treatments

∞ Prescribed inhaled corticosteroid (ICS) daily dose in beclometasone equivalents. Daily
dose of ICS is the average number of puffs patient has been taking per day calculated 

from number of inhalers prescribed multiplied by doses per pack over the year.

∞ Number of courses of oral corticosteroids
∞ Number of general practice consultations for asthma or other respiratory illness

∞ Number of hospital outpatient attendances where asthma is recorded as the reason for 

referral   

∞ Number of hospitalisations for asthma or possibly respiratory related  
∞ Number of prescriptions for any antibiotic where the reason for the prescription is RTI,

LRTI, or URTI.  

∞ Asthma control status
∞ Other medications that might interfere with asthma control: beta blockers, NSAIDs and 

paracetamol 

∞ Candidiasis
∞ ENT events

∞ Prescriptions for theophylline, long-acting β2-agonist, leukotriene receptor antagonist

∞ SABA dosage/daily dose/inhalers/prescriptions

Code lists

Code lists, based on OXMIS, Read and drug codes lists, were developed by the researchers, 

who include part-time academic GPs (available on request). These have been developed and 

refined over the last 3 years in their own research and in collaboration with other academic

partners in a large number of primary care database studies. Those making up the Charlson

comorbidity index have been developed using ICD-9 matching algorithms produced by

CliniClue® (www.cliniclue.com).   

1. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying 

prognostic comorbidity in longitudinal studies: development and validation. J Chronic Dis

1987;40(5):373-83.
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