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NPIF: Nasal peak inspiratory flow

OXY: Oxymetazoline hydrochloride

RQLQ: Rhinitis Quality of Life Questionnaire
Background: In clinical trials, only about 60% of subjects
report an excellent response to intranasal steroids, suggesting a
need to add therapies to intranasal steroids to provide
additional efficacy.
Objective: To determine whether the combination of fluticasone
furoate and oxymetazoline is more efficacious than either agent
alone, and to determine whether rhinitis medicamentosa
develops after treatment.
Methods: We performed a double-blind, double-dummy,
randomized, placebo-controlled parallel study. Sixty patients
with perennial allergy were randomized to 4 weeks of once-
a-night treatment with fluticasone furoate, oxymetazoline
hydrochloride, the combination, or placebo. They were
monitored during treatment and for 2 weeks posttreatment.
Results: The total nasal symptom score over the 4 weeks of
treatment was lower with the combination (median, 143; range,
30-316) compared with treatment with placebo (262; 116-358)
and oxymetazoline alone (219; 78-385; ANOVA, P 5 .04). When
acoustic rhinometry was compared between the groups at the end
of 4 weeks of treatment, the combination resulted in significantly
higher nasal volume (mean 1 SEM, 15.8 1 1.1 mL; P < .03)
compared with both placebo (12.1 1 0.9 mL) and oxymetazoline
(12.4 1 0.8 mL) alone. The quality of life data showed no
significant differences among the groups. Peak flow showed a
nonsignificant improvement with the groups on fluticasone
furoate. There was no evidence of rhinitis medicamentosa.
Conclusion: The addition of oxymetazoline adds to the
effectiveness of fluticasone furoate in the treatment of perennial
allergic rhinitis. The lack of development of rhinitis
medicamentosa suggests the need for a large multicenter study
to develop a once-a-day combination of an intranasal steroid
and a long-acting topical decongestant. (J Allergy Clin Immunol
2011;127:927-34.)

Key words: Allergic rhinitis, perennial, fluticasone furoate, oxyme-
tazoline, clinical trial, rhinitis medicamentosa
From the Section of Otolaryngology-Head and Neck Surgery, University of Chicago

Medical Center, and the Pritzker School of Medicine, University of Chicago.

Supported in part by the McHugh Otolaryngology Research Fund and an Investigator

Initiated Grant from GlaxoSmithKline.

Disclosure of potential conflict of interest: F. M. Baroody is a speaker for Merck and has

received research support from GlaxoSmithKline. R. M. Naclerio is a speaker for

GlaxoSmithKline, Merck, and Sepracor; is a consultant for Boehringer Ingelheim; has

received research support from GlaxoSmithKline, Merck, and McNeil; and is a

member of the American Academy of Otolaryngology-Head andNeck Surgery and the

American Academy of Allergy, Asthma & Immunology.

Received for publication October 25, 2010; revised January 11, 2011; accepted for pub-

lication January 18, 2011.

Available online March 9, 2011.

Reprint requests: Robert M. Naclerio, MD, Section of Otolaryngology-Head and Neck

Surgery, 5841 S Maryland Ave, MC 1035, Chicago, IL 60637. E-mail: rnacleri@

surgery.bsd.uchicago.edu.

0091-6749/$36.00

� 2011 American Academy of Allergy, Asthma & Immunology

doi:10.1016/j.jaci.2011.01.037
Allergic rhinitis is a common condition affecting as many as
40 million people in the United States.1 The recommended first-
line treatment of patients with moderate to severe symptoms of
allergic rhinitis is use of an intranasal steroid.1 Intranasal steroids
improve all nasal symptoms and the patients’ quality of life.
Despite the efficacy of intranasal steroids, only about 60% of sub-
jects achieve excellent relief in clinical trials, suggesting the need
for improved treatment modalities. Thus, clinicians have given
additional treatments to improve the efficacy of intranasal
steroids.2

Although the effects of intranasal steroids can be seen as
early as 12 hours after administration, their maximum efficacy
takes days. This delay in the onset of action prevents instant
recognition of the effectiveness of the intranasal steroid. Short-
ening the onset of symptom relief with oxymetazoline hydro-
chloride (OXY) should provide recognizable relief within
minutes.
Oxymetazoline is an adrenomimetic that nonselectively ago-

nizes a1 and a2–adrenergic receptors
3 and endothelial postsynap-

tic a2 receptors, resulting in vasoconstriction in nasal vascular
beds when applied locally. Vasoconstriction of vessels results in
relief of nasal congestion by increasing the diameter of the airway
lumen.4 Oxymetazoline has a nearly instantaneous onset of action
(5-10 minutes), and its duration of action is estimated to be
between 5 and 6 hours. Because of oxymetazoline’s duration of
action and because nasal congestion can interfere with sleep,
we chose to administer it once daily, at night, in this study.
Whereas its immediate reduction of nasal congestion is potent,
long-term oxymetazoline therapy is hindered by its potential to
cause rhinitis medicamentosa, a condition characterized by re-
bound nasal congestion and histologic nasal mucosal changes.5

Whereas clinical observation supports the development of
rhinitis medicamentosa as a consequence of overzealous
oxymetazoline administration, we question the frequency of
this event described in warnings in the Physicians’ Desk
Reference. In actuality, it is likely that once-daily rather than
3 times per day dosing of oxymetazoline is safe. If rebound
nasal congestion does indeed occur with once-daily dosing,
the simultaneous use of an intranasal steroid might be expected
to delay its development.6 We hypothesized that the once-daily
combination of OXY and fluticasone furoate (FF) would provide
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superior symptomatic relief for patients with perennial allergic
rhinitis compared with FF alone without inducing rhinitis
medicamentosa.

METHODS

Study design
We performed a 6-week, 4-group, parallel, randomized, double-blind,

double-dummy, clinical trial in 60 patients with perennial allergic rhinitis.

After an initial screening with an allergy questionnaire and skin puncture

testing to confirm an allergic response to a perennial allergen (cat, dog, dust

mite, indoor mold), qualified individuals were randomized into 1 of 4

treatment groups. The 4 groups received the following treatments: placebo,

OXY (0.05%, 2 puffs in each nostril every evening), FF nasal spray (110 mg

per day), and FF nasal spray plus OXY (FF/OXY). All participants received 2

nasal sprays at night, with 1 spray containing FF or its placebo, the other

oxymetazoline or its placebo. The nasal sprays were labeled with participant

code numbers, and the investigator assigned participants in a sequential

randomized fashion to a study code number in blocks of 4. Dropouts were

replaced until 60 subjects were randomized. Replacement subjects were

assigned the next sequential treatment. Thus, the number of subjects in each

group was not exactly 15.

Eligible participants completed the Rhinitis Quality of Life Questionnaire

(RQLQ)7 and underwent measurement of nasal volume by acoustic rhinome-

try before starting the study. Participants were instructed to keep a diary of

daily symptoms, nasal peak inspiratory flow (NPIF) meter readings, and med-

ication use during the study; no rescuemedications were allowed. The severity

of sneezing, rhinorrhea, nasal congestion, and other symptoms was recorded

in the morning (reflective of symptoms overnight) and evening (reflective of

daytime symptoms) on a 0 to 3 scale. Intake of the study medication was per-

formed once daily, at night, after recording of symptoms and NPIF values.

Subjects returned to the nasal laboratory every 2 weeks for a total of 4 weeks

for review of the symptom diaries, replacement of medications, performance

of acoustic rhinometry, and completion of the RQLQ. After the fourth week,

participants stopped treatment, returned medication, and continued with the

clinical trial for 2 additional weeks. During this time, they maintained symp-

tom diaries and NPIF measurements twice daily. At the end of the 2-week pe-

riod, participants returned to the nasal laboratory to perform a final acoustic

rhinometry, complete an RQLQ survey, and return the diaries.

Written informed consent was obtained from all participants before

enrollment. This study was approved by the Institutional Review Board at

the University of Chicago, and the study was registered at http://clinicaltrials.

gov (#NCT 00584987).
Subjects
Healthy adults between the ages of 18 and 55 years with perennial allergic

rhinitis were recruited between November 14, 2007, and May 21, 2009. All

patients had a positive skin puncture test to a perennial allergen, symptoms of

allergic rhinitis, and a combined nasal morning and evening score >_4 for nasal

congestion on the day preceding entry into the study. Their combinedmorning

and evening total symptom score had to be greater than or equal to 8. The

following patients were excluded from this study: patients with a history or

physical examination suggestive of renal, hepatic, or cardiovascular disease;

pregnant or lactating women; participants treated with systemic or topical

corticosteroids during the previous 30 days; participants treated with oral

antihistamines or decongestants during the previous 7 days; participants

treated with immunotherapy; participants on chronic antiasthma medications;

participants with nasal polyps or a significantly deviated septum; and

participants with a history of an upper respiratory infection within 14 days

of study entry. Ultimately, 64 participants were enrolled, with 4 failing to

complete the study, 3 because of noncompliance and 1 because of a sore throat.
Acoustic rhinometry
Acoustic rhinometry, a quantitative measurement of nasal volume, was

performed with an ECCOVISION acoustic rhinometer (Hood Laboratories,
Pembroke, Mass). Each participant’s nasal volume was measured between 0

and 8 cm. Three measurements were made on each side and averaged. The

sum of the averages of the right and left was reported.
Nasal peak inspiratory flow
Nasal air flow was measured objectively in liters per minute with an In-

Check Peak Inspiratory FlowMeter (FerrarisMedical Inc, Orchard Park, NY).

Subjects obtained 3 readings every morning and every evening and recorded

the best flow measured. The morning and evening NPIF measurements were

summed for the 24-hour period and analyzed.
Statistical analysis
The primary outcome was the symptom of nasal congestion. Other

outcomes were symptoms of runny nose and sneezing, other symptoms, total

symptom score, RQLQ, and acoustic rhinometry and NPIF measures.

To compare treatments, we used a cumulative symptom score obtained by

adding the symptoms obtained on all 28 days of treatment. Because the scores

were not normally distributed, we compared the cumulative scores among

treatments by Kruskal-Wallis ANOVA followed byMann-Whitney testing for

post hoc analysis. NPIF data were not normally distributed and were analyzed

like nasal symptom scores. Quality-of-life and acoustic rhinometry data were

normally distributed and were analyzed by use of ANOVA with Bonferroni

testing for post hoc analysis.

To examine the data for a possible rebound effect after cessation of therapy,

we performed a Friedman ANOVA on the last day of treatment (day 28) and the

14 days after treatment cessation. If the analysis showed significant differences,

we performed a post hoc analysis by using the Wilcoxon signed-rank test to

compare the last day on therapy to the posttreatment days. Further, to make cer-

tain that there were no significant rebound effects, we compared the first day of

treatment to the last day after cessation of therapy by using the Wilcoxon

signed-rank test.
RESULTS
We screened 83 subjects and entered 64 subjects into the study.

Four subjects dropped out, and 60 subjects completed the study.
The groups were matched at entry for age, sex, skin test
sensitivity, baseline symptoms, nasal volume, quality of life,
and air flow (Table I). Table II lists the adverse events.
Nasal congestion symptoms
When the cumulative congestion scores were examined, treat-

ment with FF and FF/OXY led to greater reduction in the nasal
congestion symptom score than did placebo or OXY (P 5 .025).
Post hoc analysis showed that the reduction compared with
placebo approached statistical significance with FF (P 5 .06)
and achieved statistical significance with the combination of
FF/OXY (P5 .003; Fig 1; Table III). To assess whether any treat-
ment resulted in faster onset of action, we analyzed the sum of
stuffy nose scores for the first 3 days of therapy. There was no
significant difference by ANOVA (P 5 .17).
We then compared the symptoms on the last day of active

treatment to the posttreatment day scores within each treatment
arm and showed that there were no significant changes while
the patients were on placebo (P 5 .25) and OXY (P 5 .18), and
there was a significant difference with the patients on FF and
FF/OXY (P < .001). A significant increase in stuffy nose symp-
toms occurred on almost all postcessation treatment days com-
pared with the last day on active treatment (P < .04) with FF
and FF/OXY. On both treatments, the last study day was not dif-
ferent from the last day of treatment. To test further for rebound,
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TABLE I. Baseline characteristics

Parameter/

treatment FF OXY FF/OXY Placebo

No. 15 16 15 14

Age (y), mean

(SEM)

30.5 (2.2) 26.9 (1.3) 28.8 (2.3) 29.1 (3.0)

Sex (M/F) 3/12 7/9 6/9 5/9

Skin test

(no. positive)

Dust mite 15 15 12 13

Cat 0 0 0 0

Dog 0 0 0 0

Mold 4 7 6 5

Dust mite wheal

(mm), mean

(SEM)

8.4 (0.8) 9.4 (0.7) 11.6 (1.4) 9.7 (1.4)

Baseline symptom

score (12-h

reflective) (SEM)

6.3 (0.9) 5.0 (0.8) 4.6 (0.7) 6.2 (0.7)

Acoustic

rhinometry,

mean (SEM)

11.3 (0.6) 12.0 (1.1) 12.5 (0.8) 11.7 (0.7)

RQLQ (overall

visit 1), mean

(SEM)

3.25 (0.29) 2.99 (0.28) 2.6 (0.22) 3.07 (0.28)

NPIF, median

(range)

90 (50-200) 90 (50-150) 90 (50-200) 90 (70-190)

F, Female; M, male.

TABLE II. Adverse events

Adverse event FF/OXY FF OXY Placebo Total

Headaches 2 4 2 2 10

Migraine 1 0 1 0 2

Cold/virus 2 1 3 1 7

Sore throat 1 0 0 0 1

Menstrual cramps 0 0 1 0 1

Bloody secretions 2 0 0 1 3

Asthma flare-up (prednisone) 0 1 0 0 1

Swine flu 0 0 0 1 1

J ALLERGY CLIN IMMUNOL

VOLUME 127, NUMBER 4

BAROODY ET AL 929
we compared the first day of active treatment with the last day af-
ter cessation for all treatment arms and showed that stuffy nose
score was significantly lower after cessation of treatment when
patients were on placebo (first day, median [range], 4.0 [2-6];
last day, 1.5 [0-5]; P 5 .03), FF (first day, 4.0 [2-6]; last day,
1.0 [0-6]; P 5 .006), and FF/OXY (first day, 4.0 [0-6]; last day,
1.0 [0-3]; P 5 .03) and was lower, but not significantly so, after
OXY (first day, 4.0 [0-5]; last day, 1.0 [0-6]; P 5 .7).
Total nasal symptoms
When the individual treatment day scores were examined,

treatment with FF and FF/OXY led to more reduction in total
nasal symptom scores than did placebo or OXY (Fig 2; Table III).
Cumulative scores for each group during the 28 days of treatment
was significantly different among treatments (P 5 .04; Fig 3;
Table III) and was lowest for the combination treatment with
FF/OXY compared with placebo (P 5 .007) and OXY alone
(P 5 .036). The combination resulted in lower symptoms than
in the group on FF alone (P 5 .074).
To examine the early effect of treatments, we calculated the

cumulative symptoms for the first 3 days of therapy and analyzed
them. There was an overall significant difference among treat-
ments (P 5 .04) with the combination of FF/OXY resulting in
lower symptoms than did placebo (P 5 .014) or FF (P 5 .02),
but not OXY alone (P 5 .1). Further, FF alone did not result in
a significant lowering of nasal symptoms compared with placebo.
These data suggest that the addition of OXY to FF results in faster
onset of symptom relief than does FF alone. The individual symp-
toms of runny nose and sneezing showed similar trends. We also
found similar results for total symptoms minus the nasal conges-
tion score (Table III).
We then compared the symptoms on the last day of active
treatment to the last study day scores within each treatment arm
and showed that there were no significant changes while the
patients were on placebo (P 5 .09), and a significant difference
occurred with the patients on OXY (P 5 .05), FF, and FF/OXY
(P < .001). A significant increase in total nasal symptoms on al-
most all postcessation treatment days occurred compared with
the last day on active treatment (P < .04) with FF and FF/OXY.
On OXY, there was a significant increase on only days 1 and 2
postcessation (P < .05) and a decrease on the last study day
(P <.05). To test further for lack of rebound, we compared the first
day of active treatment to the last day after cessation for all treat-
ment arms and showed that total nasal symptom scores were not
significantly different for placebo, OXY, and FF/OXY. The
patients on FF had a significantly lower score after cessation
of treatment than on the first day of active therapy (P 5 .006;
Fig 2).
Acoustic rhinometry
Acoustic rhinometry was measured at baseline and at the 2-

week (middle of treatment) and 4-week (end of treatment) time
points and 2 weeks after discontinuation of treatment (week 6).
There were no significant differences in acoustic rhinometry
values at baseline (P 5 .76; Fig 4). Two weeks after the initia-
tion of treatment, there was an overall significant difference
among the groups (P 5 .003), with the group on FF/OXY show-
ing a significantly larger nasal volume (less nasal blockage)
than did the subjects on placebo (P 5 .01) and OXY
(P 5 .02). At 4 weeks after the initiation of treatment, there
was an overall significant difference among the groups (P 5
.009), with the group on FF/OXY showing significantly larger
nasal volumes than did the subjects on placebo (P 5 .014)
and OXY (P 5 .025). Treatment with FF alone did not result
in a significant improvement in nasal volume compared with
placebo at either the 2-week or 4-week treatment time points.
Although the combination therapy was numerically superior
to the FF arm in nasal volume measurements, these
differences were not statistically significant.
Two weeks after stopping of medication (week 6), the values

were not different from the 4-week time point except for a
reduction in volume in the FF/OXY group (P 5 .04). When the
final visit was compared with baseline, there were no significant
differences in nasal volume in the groups on OXY and placebo.
The groups on FF and FF/OXY had higher nasal volumes 2 weeks
after cessation of treatment compared to baseline (P < .04). This
suggests the absence of rebound nasal congestion after cessation
of OXY treatment.



FIG 1. Cumulative nasal congestion score for all 28 days of active therapy. Different treatments

are displayed on the x-axis, and individual data are shown with solid bars representing median responses.

*P 5 .003 versus placebo.

TABLE III. Nasal symptom scores

Sx Period ANOVA PL OXY FF FF/OXY

Snz 3 d .11 4 (1-13) 4 (0-13) 6 (0-18) 1 (0-17)

Snz 28 d .24 37 (2-133) 34 (4-96) 32 (0-103) 19 (0-107)

RN 3 d .08 9 (1-18) 6 (0-15) 8 (1-14) 5 (0-11)

RN 28 d .045 72 (18-157) 56 (6-104) 59 (5-115) 29 (6-84)*

SN 3 d .18 13 (4-18) 11 (3-17) 12 (6-18) 8 (0-17)

SN 28 d .03 94 (60-157) 75 (7-132) 70 (34-151) 68 (2-115)*

Other 3 d .63 9 (0-16) 8 (0-15) 7 (0-12) 4 (0-15)

Other 28 d .4 64 (6-134) 55 (0-102) 31 (0-95) 17 (0-117)

Total 3 d .04 30 (12-63) 28 (7-60) 33 (9-50) 20 (0-56)*�
Total 28 d .04 262 (116-358) 219 (78-385) 201 (68-395) 143 (30-316)*

Tot-SN 3 d .087 22 (5-45) 16 (2-43) 23 (3-37) 11 (0-43)

Tot-SN 28 d .113 174 (35-420) 142 (16-253) 120 (8-277) 76 (9-234)

3 d, Cumulative score over first 3 days of treatment; 28 d, cumulative score over all 28 days of treatment; Other, itchy nose, throat; PL, placebo; RN, runny nose; SN, stuffy nose;

Snz, sneezes; Sx, symptom; Tot-SN, total symptoms excluding stuffy nose symptoms.

Numbers in the ANOVA column represent P values. Numbers in other columns represent median (range). Boldfaced values below ANOVA represent significant values.

*P < .02 versus placebo.

�P 5 .02 versus FF.
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Quality of life
The groups showed typical and similar entry scores for the

overall domain of the RQLQ (P 5 .39; Table I). The overall do-
main within each treatment showed a significant improvement
in quality of life (P <.01; Fig 5). All treatments led to a significant
decrease (P <_.02) in the overall domain that was >_.5, suggesting a
clinically relevant improvement. There were no significant differ-
ences among treatments at any of the measured time points or in
any of the subdomains.
NPIF
Daily NPIF values were numerically higher throughout therapy

for the groups on FF and FF/OXY, compared with placebo and
OXY, indicating more patent nasal airways (Fig 6). Therewere no
significant differences in NPIF among treatment groups for the to-
tal values and the values obtained in the morning. When the
evening values were analyzed, there was a significant difference
among groups (P 5 .04). NPIF was higher after treatment with
FF (P5.009) and FF/OXY (P5.027) compared with OXYalone.
To test for rebound, we compared the first day of active treatment
with the last day after cessation for all treatment arms and showed
that total NPIF was not significantly different for placebo, OXY,
and FF/OXY. The patients on FF had a significantly higher
NPIF after cessation of treatment than on the first day of active
therapy (P 5 .02; Fig 6).
DISCUSSION
Even with a relatively small numbers of subjects, we were

able to show a numerically superior effect of adding oxymetazo-
line to FF on most parameters assessed. In some of these
analyses, we were also able to show a statistically significant
superior effect of the combination compared with FF alone.



FIG 2. Total nasal symptom score (sum of AM and PM scores) during the 4 weeks of active treatment and

the 2 weeks after cessation of therapy. The solid vertical line represents cessation of therapy. Data are

displayed as medians.

FIG 3. Cumulative total nasal symptom score for all 28 days of active

therapy. Different treatments are displayed on the x-axis, and individual

data are shown with solid bars representing median responses. *P5 .007

versus placebo. �P 5 .04 versus OXY.
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When nasal congestion was examined for the duration of the 4
weeks of therapy, FF/OXY resulted in a significant improvement
compared with placebo, whereas FF only approached statistical
significance. When total nasal symptoms were examined for the
4 weeks of therapy, again we saw a significant improvement
from placebo for the combination, but not for FF alone. The
combination was statistically superior to OXY alone and was
almost statistically superior to FF. When total nasal symptoms
for the first 3 days of therapy were analyzed, the combination of
FF/OXY provided statistically superior efficacy compared with
FF. FF/OXY resulted in a statistically larger nasal volume than
did placebo at the 2-week and 4-week time points, whereas FF
alone achieved numerical but not statistical improvement. Fur-
thermore, FF/OXY was numerically and statistically superior to
OXYalone at both time points. This study was performed with a
small number of patients; larger numbers would probably have
led to the combination achieving consistent statistical superiority
compared with both individual components used alone. Further-
more, the benefit of the combination appeared to be more global
than the symptom of congestion, because it was achieved with
total nasal symptoms that also included sneezing, runny nose,
and nasal itching.
In addition to being an a-agonist, oxymetazoline has been

shown to have various antioxidative and anti-inflammatory
properties.8-12 Whether any of these effects contributed to our re-
sults is unknown. The oxymetazoline was dosed once daily at
night. The initial thought was that the decongestant would im-
prove airflow, and patients would sleep better. Our symptom
scores and peak flow measurements were obtained before dosing
and in the morning. These time points were chosen because they
occur after the duration of action of oxymetazoline. Thus, only the
morning reflective score for congestion would be expected to be
affected by this strategy. In reviewing the overall data, we found
that there were significant effects on most of the individual symp-
toms obtained both morning and evening, supporting the additive
effects of the oxymetazoline/FF combination beyond its decon-
gestant effect.
A major concern about the regular usage of oxymetazoline is

the development of rhinitis medicamentosa. The exact mecha-
nism of the development of this undesirable effect or its frequency
of development with prolonged use of oxymetazoline is unknown.
The initial development, however, is believed to be linked to the
loss of a-receptors.13 Patients with a long history of the problem
develop inflammation within the mucosa and epithelial
changes.14

The potential for topical decongestants to cause rhinitis
medicamentosa is listed as a side effect in the Physicians’
Desk Reference and prompts limiting their usage to twice per
day for 3 to 5 days. The reports addressing this recommendation
are divided. Graf and colleagues,15-22 in a series of articles,
showed evidence of rebound and also suggested a role for the
preservative benzalkonium chloride. In contrast, several studies
have shown lack of rhinitis medicamentosa when oxymetazoline
or xylometazoline was used for up to 8 weeks.23-25 Various other
studies have documented deleterious effects of oxymetazoline
on the nasal mucosa.14,26,27 In addition to these observations,
the recovery from the rebound nasal congestion associated
with rhinitis medicamentosa after cessation of topical deconges-
tants can be hastened by the use of intranasal steroids in human
beings and guinea pigs.6,28-30 Vaidyanathan et al31 showed that



FIG 4. Nasal volume as measured by acoustic rhinometry in mL. The x-axis represents the timeline with

baseline measurement and measurements at 2 weeks and 4 weeks of active treatment as well as at 6 weeks

after initiation of the study. Treatment was stopped after the 4-week time point as denoted by the solid ar-
row. *P <_ .03 versus FF/OXY. �P < .04 versus baseline.

FIG 5. Overall domain of the RQLQ. The x-axis represents the timeline with

baseline measurement andmeasurements at 2 weeks and 4 weeks of active

treatment as well as 6 weeks after initiation of the study. Treatment

was stopped after the 4-week time point, as denoted by the solid arrow.

*P < .02 and �P <_ .01 versus baseline.
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healthy subjects could develop rebound congestion, which was
primarily mediated by a-adrenoreceptors and was reversed by
intranasal fluticasone propionate. Thus, the absence of rebound
congestion in our study was expected because of the once-
daily dosing of oxymetazoline, and in the combination group
the FF may have acted in addition to prevent rhinitis
medicamentosa.
Evaluating for rebound in a population with changing degrees

of congestion as occurs in patients with perennial allergic rhinitis
is difficult. Also, the arms of the study with effective treatments
should favorably influence symptoms and airflow assessments. In
this study, we chose to look at the potential for rebound both
objectively (acoustic rhinometry and NPIF) and subjectively
(symptom scores). We compared data at baseline, end of treat-
ment, and end of the 2-week washout period. If rhinitis
medicamentosa developed in the oxymetazoline-only group, we
would have expected the outcome measures to be worse after
treatment compared with placebo treatment and for them to return
to baseline after 2 weeks of no treatment. This potential outcome
was not observed. If rhinitis medicamentosa developed in the
combination groupwith FF, onewould have expected that, toward
the later period of treatment, the combination would have been
less, instead of more, effective than FF treatment alone. For
establishing the absolute safety of once-daily dosing of
oxymetazoline, however, a larger number of subjects need to be
studied.
The combination of mometasone furoate once daily plus

oxymetazoline at 3 sprays per nostril was shown to have a greater
effect on RQLQ than mometasone alone, oxymetazoline alone,
and placebo. Similar results were shown for the symptom of
congestion.32,33 The drugs were reported to be safe and without
side effects of rhinitis medicamentosa. Our study reached the
same conclusions with a lower dose of oxymetazoline, different
timing of administration, a different intranasal steroid, and sub-
jects with perennial allergic rhinitis rather than seasonal allergic
rhinitis. The fact that other authors observed a positive effect on
quality of life, whereas we did not, probably reflects a difference
in the number of subjects studied per arm, approximately 140
versus our 15.
We observed a prolonged effect on symptoms after stopping

treatment in both FF groups, compared with the response in the
placebo and oxymetazoline-only groups. We suspect this to be
related to the positive alterations caused by the prolonged use of
intranasal steroids on the nasal mucosa. Intranasal steroids have
been shown to reduce inflammation within the mucosa and to
reduce the number of mast cells. The length of time after
treatment cessation before these inflammatory processes return
to prime the nasal mucosa to antigen exposure is unknown.
Interestingly, the additive effect of oxymetazoline and FF did
not persist after stopping, suggesting a different mechanism of
action.
In sum, we showed that the combination of FF and oxymetazo-

line has beneficial effects beyond those of FF alone. We believe
that the development of such a combination should be pursued by
a largemulticenter clinical trial, and the current data should not be
associated with a change in clinical practice. The combination
should increase the number of responders. In addition, the



FIG 6. NPIF (sum of AM and PM scores) in liters per minute during the 4 weeks of active treatment and the 2

weeks after cessation of therapy. The solid vertical line represents cessation of therapy. Data are displayed

as medians.
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combination does not appear to be associated with rhinitis
medicamentosa. On a theoretic basis, the combination might be
a useful treatment for patients with nonallergic nasal congestion,
with the oxymetazoline treating congestion and the intranasal
steroid preventing the development of rhinitis medicamentosa.

Clinical implications: The combination of once-daily FF and
oxymetazoline provides efficacy superior to that of FF without
causing rhinitis medicamentosa.
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