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Abstract: A novel intranasal formulation of azelastine HCl (AZE, an antihistamine) and
fluticasone propionate (FP, a corticosteroid) in a single spray (MP-AzeFlu [Dymista®]) was
studied in four randomized, double-blind, placebo-controlled trials of patients with seasonal
allergic rhinitis conducted in the US. Study sites were distributed so that all major US geographic
regions and the prevalent pollens within these regions were represented. Spring and summer
studies included patients aged 12 years and older with allergy to grass and tree pollens. Fall
studies enrolled patients with allergy to weeds, in particular ragweed. In addition, a study was
conducted during the winter months in patients with allergy to mountain cedar pollen in TX,
USA. Regardless of allergy season or prevalent pollen, MP-AzeFlu improved nasal symptoms
of allergic rhinitis (AR) to a significantly greater degree than AZE or FP, two treatments that
currently are recommended as the first-line AR therapy. MP-AzeFlu improved all individual AR
symptoms and was significantly better than FP and AZE for nasal congestion relief, which is
generally accepted as the most bothersome symptom for AR patients. The onset of action was
within 30 minutes. MP-AzeFlu also provided clinically important improvement in the overall
Rhinoconjunctivitis Quality of Life Questionnaire score and significantly improved ocular symptoms of rhinitis compared to placebo. Favorable characteristics of the MP-AzeFlu formulation
as well as superior clinical efficacy make it an ideal intranasal therapy for AR.
Keywords: Dymista, seasonal allergic rhinitis, grass pollen, ragweed, Texas mountain cedar,
intranasal therapy
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Seasonal allergic rhinitis (SAR) symptoms may be experienced by patients during
spring, summer, fall, and winter depending upon sensitivity to the different prevalent
pollens. It is important for an allergic rhinitis (AR) therapy to show consistent effect
regardless of the prevalent pollens. This is particularly evident for large countries like
the US.
AR is a major cause of morbidity, medical costs, and deficits in work, school,
and leisure activities.1 In the US, the prevalence of AR is now estimated at 60–90
million individuals or ~30% of the population, and the prevalence continues to
increase at a steady rate.2,3 Global climate changes resulting in elevated levels of
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carbon dioxide, increased plant productivity, and increases
in airborne pollen may account in part for the increased
prevalence.4 Under experimental conditions, it was shown
that doubling the concentration of carbon dioxide in a controlled atmosphere resulted in a 61% increase in ragweed
pollen production.5
Shifts in the timing of allergy seasons due to climate
change have resulted in increased peak pollen concentrations and annual pollen levels in Europe and the US, with the
most widely documented expansion seen with the Juniperus
species across the Central Plains and the southwest and
western US.4 Across the continental US from 2001 to 2010,
the average peak pollen counts and the average daily pollen
counts increased by 42% and 46%, respectively.6 Regardless
of the cause, the potential impact of climate change should
be included in future assessments of the overall health burden of AR.7
There has been a well-recognized need for new therapies
to effectively treat seasonal allergies, especially for patients
with more severe disease.8 Despite the available therapies,
prior to the introduction of MP-AzeFlu, large-scale longitudinal surveys of allergy sufferers have identified a continuing
unmet need for treatments that provide rapid and sustained
relief of AR symptoms and interventions that improve the
overall quality of life of these patients.8,9
The clinical trial program for approval of a novel intranasal formulation of azelastine HCl (AZE, an antihistamine)
137 µg and fluticasone propionate (FP, a corticosteroid)
50 µg in a single spray (MP-AzeFlu, Dymista®; Meda
Pharmaceuticals Inc., Somerset, NJ, USA) is summarized in
this review. Clinical efficacy studies of MP-AzeFlu involving >4,000 patients were performed during a 20-month
period in the US during the spring,10 summer, fall,11 and
Texas mountain cedar allergy seasons in different geographical regions across the US.12,13

Clinical studies
An overview of the MP-AzeFlu clinical studies is presented
in Table 1. Patients in the four efficacy studies (MP 4001
[Texas mountain cedar, Winter], MP 4002 [Spring], MP
4004 [Fall], and MP 4006 [Spring to Fall]) included males
and females aged 12 years and older with a 2-year history of
seasonal allergies and a positive skin prick test to a local seasonal allergen within the past year. Based on the study entry
criteria, the qualified patients had moderate-to-severe SAR.
The studies were randomized, double-blind, parallel-group,
placebo-controlled, 2-week, multicenter trials conducted
in the US, with study sites distributed so that all major US
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Table 1 MP-AzeFlu clinical studies
Study number

Season

MP 4001

2007/2008
607
Texas mountain
cedar
2008 spring
831
2008 fall
776
2009 spring
1791
to fall

a,b

MP 4002c
MP 4004d
MP 4006c

ITT (n)

Comparators
Astelin® and generic
fluticasone
Azelastine and
fluticasone formulated
in the Dymista® vehicle
and applied in the same
device

Notes: Data from aHampel et al,12 bMeltzer et al,13 cCarr et al,10 and dMeltzer et al.11
MP-AzeFlu is composed of 137 µg azelastine HCI and 50 µg fluticasone propionate
per spray.
Abbreviation: ITT, intent-to-treat population.

geographic regions and the prevalent pollens within those
regions would be represented.
In study MP 4001, MP-AzeFlu was compared to commercially available AZE (Astelin; Meda Pharmaceuticals
Inc.) and FP (Roxane Laboratories, Columbus, OH, USA),
whereas in all other studies, MP-AzeFlu was compared to
a noncommercially available AZE and FP. In these studies,
the monotherapy comparators were reformulated in the same
vehicle and delivery device as MP-AzeFlu.
The MP-AzeFlu clinical studies were conducted according to the guidelines and recommendations of both the US
Food and Drug Administration and European Medicines
Agency, and all efforts were made to ensure the safety of
the patients in the studies.14,15 All the patients (or guardians)
signed written informed consent before entering the study.
In all these SAR studies, efficacy was determined by
the US Food and Drug Administration- and European
Medicines Agency-specified primary efficacy end point: the
change from baseline in patient-reported symptom severity
based on the 12-hour reflective total nasal symptom score
(rTNSS). Patients recorded their symptom scores in diaries
twice daily, in the morning and again in the evening, each
day of the 2-week study. Symptoms were scored on a 4-point
scale, with 0 being symptom free, 1 being mild symptoms,
2 being moderate symptoms, and 3 being severe symptoms,
so that 24 was the maximum daily score. A summary of
the primary efficacy outcome in each of the SAR studies is
shown in Table 2. A placebo-subtracted comparison of the
differences between active treatment groups in each study
is shown in Figure 1.
Other evaluations of efficacy included the change from
baseline in: 1) total ocular symptom score (TOSS) with symptoms of watery eyes, itchy eyes, and red eyes; 2) time to onset
of action; 3) individual nasal and ocular symptom scores; and
4) health-related quality of life using the Rhinoconjunctivitis
Quality of Life Questionnaire (RQLQ).16

Journal of Asthma and Allergy 2016:9

Dovepress

Efficacy of MP-AzeFlu across different allergy seasons

Table 2 Change from baseline in total nasal symptom scores in
2-week studies with MP-AzeFlu in patients with SAR
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Study number/
treatment

Study MP 400la
MP-AzeFlu (n=153)
FP (n=151)

Baseline Mean
mean
change
from
baseline
18.8
18.3

-5.3
-3.8

AZE (n=152)

18.1

-3.3

Placebo (n=151)

18.7

-2.2

Study MP 4002b
MP-AzeFlu (n=207)
FP (n=207)

18.3
18.2

-5.5
-5.0

AZE (n=208)

18.2

-4.1

Placebo (n=209)

18.6

-2.6

Study MP 4004b
MP-AzeFlu (n=193)
FP (n=189)

18.2
18.6

-5.6
-5.0

AZE (n=194)

18.5

-4.4

Placebo (n=200)

18.2

-2.8

Study MP 4006b
MP-AzeFlu (n=448)
FP (n=450)

19.4
19.4

-5.6
-5.1

AZE (n=445)

19.5

-4.5

Placebo (n=448)

19.5

-3.2

Treatment
P-value
Comparison

MP-AzeFlu
vs FP
MP-AzeFlu vs
AZE
MP-AzeFlu vs
placebo

0.003

MP-AzeFlu vs
FP
MP-AzeFlu vs
AZE
MP-AzeFlu vs
placebo

0.034

MP-AzeFlu vs
FP
MP-AzeFlu vs
AZE
MP-AzeFlu vs
placebo

0.038

MP-AzeFlu vs
FP
MP-AzeFlu vs
AZE
MP-AzeFlu vs
placebo

0.029

<0.001
<0.001

0.002
<0.001

Spring study (MP 4002)
0.032
<0.001

0.016
<0.001

Notes: aAdapted from Meltzer E, Ratner P, Bachert C, et al. Clinically relevant effect of
a new intranasal therapy (MP29-02) in allergic rhinitis assessed by responder analysis.
Int Arch Allergy Immunol. 2013;161(4):369–377. Copyright © 2013 Karger Publishers,
Basel, Switzerland13 MP-AzeFlu was compared to commercially available FP and AZE.
b
Adapted from J Allergy Clin Immunol; 129(5). Carr W, Bernstein J, Lieberman P, et al.
A novel intranasal therapy of azelastine with fluticasone for the treatment of allergic
rhinitis. 1282–1289. Copyright 2012, with permission from Elsevier.10 MP-AzeFlu was
not compared to commercially available FP and AZE; FP and AZE were reformulated
in the same vehicle and delivery device as MP-AzeFlu. MP-AzeFlu is composed of 137
µg AZE and 50 µg FP per spray. Studies: MP 4001, Texas mountain cedar, Winter;
MP 4002, Spring; MP 4004, Fall; and MP 4006, Spring to Fall.
Abbreviations: SAR, seasonal allergic rhinitis; FP, fluticasone propionate; AZE,
azelastine HCl.

Texas mountain cedar study (MP 4001)
Study MP 4001 was designed using commercially available
AZE and FP as the active-control monotherapies.12,13 This
design is in contrast to studies MP 4002, MP 4004, and MP
4006 in which MP-AzeFlu was reformulated and therefore
not compared to commercially available monotherapy
comparators.

Journal of Asthma and Allergy 2016:9

During the 14-day study period, MP-AzeFlu reduced
the rTNSS by 5.3 points from a baseline symptom score of
18.6. This reduction in symptom severity was statistically
significant (P<0.001) compared to both active monotherapies
(Table 2). As shown in Table 3, MP-AzeFlu significantly
(P<0.05) improved the individual symptoms of nasal congestion, itchy nose, and sneezing compared to AZE, FP, and
placebo. Runny nose was significantly (P<0.01) improved
compared to AZE and placebo. MP-AzeFlu significantly
improved the overall TOSS compared with FP and placebo.
MP-AzeFlu improved all individual ocular symptoms
compared to AZE, FP, and placebo with the exception of
watery eyes when compared to AZE. All active treatments
resulted in significant (P<0.001) improvements from baseline
in the RQLQ score. A clinically important change (defined
as >0.5 units) relative to placebo was only achieved in the
MP-AzeFlu group.

In study MP 4002,10 MP-AzeFlu was compared with the
reformulated AZE and FP and placebo. As shown in Table 2,
for the primary efficacy variable, the improvement in the
rTNSS of 5.5 points from a baseline of 18.3 with MP-AzeFlu
was statistically significant compared to both reformulated
FP (P=0.034) and AZE (P=0.002).
MP-AzeFlu significantly (P≤0.015) improved all individual symptoms of the rTNSS compared to placebo and
reformulated AZE and significantly (P≤0.043) improved
runny nose compared to reformulated FP (Table 3). MPAzeFlu significantly (P<0.0001) improved the TOSS
compared to placebo. Patients treated with MP-AzeFlu had
statistical (P<0.001) and clinical improvement in the RQLQ
score compared to placebo (P<0.001) and AZE (P=0.029).

Fall study (MP 4004)
In the fall study,10,11 the improvement in the rTNSS from
baseline in the MP-AzeFlu group (5.6 points) was statistically significant (Table 2) compared to reformulated FP
(P=0.038) and AZE (P=0.032). MP-AzeFlu significantly
(P≤0.05) improved all the individual symptoms of the rTNSS
compared to placebo with significantly (P≤0.05) greater
improvement in nasal congestion and sneezing compared to
reformulated FP and significantly (P≤0.029) greater improvement in nasal congestion than reformulated AZE (Table 3).
In a 4-hour in-office onset of action assessment following
the first dose of study medication, MP-AzeFlu had a rapid
onset of action within 30 minutes compared to placebo.11 All
active treatments significantly (P<0.05) improved the TOSS
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Figure 1 A summary of primary efficacy results in the MP-AzeFlu clinical studies in patients with moderate-to-severe SAR (values shown are placebo subtracted).
Notes: (A) MP 4001; *P≤0.003 vs generic fluticasone, Astelin. (B) MP 4002; *P≤0.034 vs fluticasone, azelastine. (C) MP 4004; *P≤0.038 vs fluticasone, azelastine. (D) MP
4006; *P≤0.029 vs fluticasone, azelastine. aAdapted from Meltzer E, Ratner P, Bachert C, et al. Clinically relevant effect of a new intranasal therapy (MP29-02) in allergic rhinitis
assessed by responder analysis. Int Arch Allergy Immunol. 2013;161(4):369–377. Copyright © 2013 Karger Publishers, Basel, Switzerland.13 bAdapted from J Allergy Clin Immunol;
129(5). Carr W, Bernstein J, Lieberman P, et al. A novel intranasal therapy of azelastine with fluticasone for the treatment of allergic rhinitis. 1282–1289. Copyright 2012, with
permission from Elsevier.10 cNumerical difference in TNSS from fluticasone. MP-AzeFlu is composed of 137 µg AZE and 50 µg FP per spray. Studies: MP 4001, Texas mountain
cedar, Winter; MP 4002, Spring; MP 4004, Fall; and MP 4006, Spring to Fall.
Abbreviations: SAR, seasonal allergic rhinitis; LS, least-squares; FP, fluticasone propionate; AZE, azelastine HCl; TNSS, total nasal symptom score.

compared to placebo, with patients treated with MP-AzeFlu
experiencing significantly (P≤0.029) better overall ocular
symptom relief than patients treated with reformulated FP.
Patients treated with MP-AzeFlu also reported statistical
(P<0.001) and clinical improvements in the RQLQ score
compared to placebo.

Spring to fall study (MP 4006)
Study MP 4006 was a large multicenter study initiated during
the spring allergy season and conducted through the summer
to the beginning of the fall season.10 The results for all primary
and secondary efficacy assessments in this study were similar
to the results of studies MP 4002 and MP 4004. MP-AzeFlu
significantly (P<0.001) improved the rTNSS compared to
FP (P=0.029), AZE (P=0.016), and placebo (Table 2). MPAzeFlu improved all individual rTNSS symptoms compared
to placebo (P<0.05), and demonstrated significant improvement compared to FP in sneezing (P≤0.026) and to AZE in
congestion, rhinorrhea, and sneezing (P≤0.026). RQLQ scores
and TOSS were also significantly (P≤0.002) improved with
MP-AzeFlu compared to placebo (Table 3).
138
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Safety

Safety from studies MP 4001, MP 4002, MP 4004, and
MP 4006
A total of 4,022 patients were evaluated for safety and tolerability in the 2-week studies MP 4001, MP 4002, MP 4004, and
MP 4006, and >94% of the patients in each treatment group
completed the full duration of the study period. In all the studies,
the incidence and types of adverse events were similar across the
active treatment groups (Table 4). The majority of all adverse
events were considered mild in severity and unrelated to treatment. The most frequently reported adverse events with MP-Flu
were dysgeusia (bitter taste) and epistaxis. These events, in
particular dysgeusia, were mostly mild and transient in nature.
The incidence of epistaxis with MP-AzeFlu was similar to
that with placebo. The reasons that patients dropped out of the
studies varied widely among the participants; however, there
were no dropouts due to serious or unexpected adverse events.

Post hoc efficacy analyses
To better characterize the efficacy of MP-AzeFlu, post hoc
analyses of time to response for pre-determined clinically
Journal of Asthma and Allergy 2016:9
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Table 3 Change from baseline individual nasal symptom scores in 2-week studies with MP-AzeFlu in patients with SAR
Study

MP 4001a

Symptom/treatment

Baseline
mean

Mean change
from baseline

Baseline
mean

Mean change
from baseline

Baseline
mean

Mean change
from baseline

Baseline
mean

Mean change
from baseline

5.3
5.0
5.0
5.2

-1.2*
-0.9
-0.8
-0.5

5.1
5.0
5.1
5.1

-1.3**
-1.2
-0.9
-0.6

5.1
5.0
5.1
5.2

-1.3*
-1.1
-1.0
-0.7

5.3
5.3
5.3
5.1

-1.2**
-1.1
-1.0
-0.7

4.7
4.5
4.5
4.6

-1.2*
-0.9
-0.8
-0.5

4.6
4.5
4.5
4.7

-1.3**
-1.1
-0.9
-0.6

4.5
4.8
4.7
4.6

-1.3***
-1.2
-1.1
-0.6

4.9
4.9
4.9
4.9

-1.3***
-1.2
-1.1
-0.8

4.8
4.7
4.6
4.7

-1.4**
-1.2
-0.9
-0.6

4.5
4.6
4.5
4.7

-1.5*
-1.3
-1.1
-0.7

4.5
4.6
4.5
4.4

-1.3***
-1.1
-1.0
-0.7

4.7
4.8
4.8
4.8

-1.4**
-1.3
-1.2
-0.8

4.1
4.1
3.9
4.2

-1.5*
-1.0
-0.9
-0.5

4.0
4.1
4.0
4.2

-1.6**
-1.5
-1.3
-0.8

4.1
4.2
4.2
4.0

-1.7****
-1.4
-1.3
-0.7

4.5
4.5
4.5
4.5

-1.7*
-1.5
-1.4
-0.9

Nasal congestion
MP-AzeFlu
FP
AZE
PLA
Nasal itch
MP-AzeFlu
FP
AZE
PLA
Rhinorrhea
MP-AzeFlu
FP
AZE
PLA
Sneezing
MP-AzeFlu
FP
AZE
PLA

MP 4002b

MP 4004b

MP 4006b

Notes: aAdapted from Meltzer E, Ratner P, Bachert C, et al. Clinically relevant effect of a new intranasal therapy (MP29-02) in allergic rhinitis assessed by responder analysis.
Int Arch Allergy Immunol. 2013;161(4):369–377. Copyright © 2013 Karger Publishers, Basel, Switzerland.13 MP-AzeFlu was compared to commercially available FP and AZE. Data
are shown as least-squares means. MP-AzeFlu, n=153; FP, n=151; AZE, n=152; and placebo, n=151. bAdapted from J Allergy Clin Immunol; 129(5). Carr W, Bernstein J, Lieberman P,
et al. A novel intranasal therapy of azelastine with fluticasone for the treatment of allergic rhinitis. 1282–1289. Copyright 2012, with permission from Elsevier.10 MP-AzeFlu was
not compared to commercially available FP and AZE; FP and AZE were reformulated in the same vehicle and delivery device as MP-AzeFlu. Data are shown as means. Study MP
4002 – MP-AzeFlu (n=193), AZE (n=194), and placebo (n=200). Study MP 4004 – MP-AzeFlu (n=193), FP (n=l89), AZE (n=194), and placebo (n=200). Study MP 4006 – MP-AzeFlu
(n=448), FP (n=450), AZE (n=445), and placebo (n=448). *P<0.05 vs FP, AZE, and placebo. **P<0.05 vs AZE and placebo. ***P<0.05 vs FP and placebo. ****P<0.05 vs placebo.
MP-AzeFlu is composed of 137 µg AZE and 50 µg FP per spray. Studies: MP 4001, Texas mountain cedar, Winter; MP 4002, Spring; MP 4004, Fall; and MP 4006, Spring to Fall.
Abbreviations: SAR, seasonal allergic rhinitis; FP, fluticasone propionate; AZE, azelastine HCl; PLA, placebo.

Table 4 Overview of most frequent treatment-emergent adverse
events (2-week studies)a
Preferred term, n (%)

MP-AzeFlu

FP

AZE

PLA

MP 4001b
Dysgeusia (bitter taste)
Epistaxis
Headache
MP 4002c
Dysgeusia (bitter taste)
Epistaxis
Nasal discomfort
MP 4004c
Dysgeusia (bitter taste)
Epistaxis
Headache
MP 4006c
Dysgeusia (bitter taste)
Epistaxis
Headache

n=153
11 (7.2)
6 (3.9)
4 (2.6)
n=207
5 (2.4)
2 (1.0)
2 (1.0)
n=195
4 (2.1)
3 (1.5)
5 (2.6)
n=451
21 (4.7)
8 (1.8)
6 (1.3)

n=153
0 (0.0)
6 (3.9)
6 (3.9)
n=207
2 (1.0)
5 (2.4)
2 (1.0)
n=189
1 (0.5)
3 (1.6)
4 (2.1)
n=450
1 (0.2)
5 (1.1)
6 (1.3)

n=152
3 (2.0)
4 (2.6)
2 (1.3)
n=208
7 (3.4)
4 (1.9)
4 (1.9)
n=194
14 (7.2)
3 (1.6)
4 (2.1)
n=449
23 (5.1)
5 (1.1)
9 (2.0)

n=151
0 (0.0)
5 (3.3)
2 (1.3)
n=210
1 (0.5)
2 (1.0)
0 (0.0)
n=200
1 (0.5)
5 (2.5)
1 (0.5)
n=451
0 (0.0)
8 (1.8)
2 (0.4)

Notes: aOccurring in ≥1% of subjects in any treatment group. A subject with multiple
adverse events was counted only once. bAdapted from Meltzer E, Ratner P, Bachert
C, et al. Clinically relevant effect of a new intranasal therapy (MP29-02) in allergic
rhinitis assessed by responder analysis. Int Arch Allergy Immunol. 2013;161(4):369–377.
Copyright © 2013 Karger Publishers, Basel, Switzerland.13 cAdapted from J Allergy Clin
Immunol; 129(5). Carr W, Bernstein J, Lieberman P, et al. A novel intranasal therapy
of azelastine with fluticasone for the treatment of allergic rhinitis. 1282–1289.
Copyright 2012, with permission from Elsevier.10 MP-AzeFlu is composed of 137 µg
AZE and 50 µg FP per spray. Studies: MP 4001, Texas mountain cedar, Winter; MP
4002, Spring; MP 4004, Fall; and MP 4006, Spring to Fall.
Abbreviations: FP, fluticasone propionate; AZE, azelastine HCl; PLA, placebo.
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relevant endpoints included: 1) the percentage of patients
achieving a 50% reduction in symptom scores and the time
to reach this degree of improvement; 2) the percentage of
patients with complete or near-complete symptom relief
(no more than a single point remaining in any symptom); 3)
response by disease severity; and 4) an analysis of a combined
nasal and ocular symptom score.
Post hoc analyses of studies MP 4002, MP 4004, and
MP 4006 were included in the work by Carr et al10 that
showed that more patients treated with MP-AzeFlu had a
50% improvement in nasal symptoms compared to reformulated AZE and FP and achieved this improvement up
to 3 days sooner compared to FP and up to 5 days sooner
compared to AZE (Figure 2A). More patients treated with
MP-AzeFlu (12.4%) had complete or near-complete relief
of symptoms and experienced this relief 5–7 days sooner
than patients treated with reformulated AZE (7.1%) or FP
(9.3%; Figure 2B).
A similar analysis of the data from the Texas mountain
cedar study13 also showed that more patients treated with
MP-AzeFlu had a 50% improvement and achieved this
improvement up to 6 days faster than with the commercially
available AZE and FP alone (Figure 3A). More patients
submit your manuscript | www.dovepress.com
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treated with MP-AzeFlu (17.8%, one in six) had complete
or near-complete symptom relief compared to FP (9.2%)
and AZE (8.3%). MP-AzeFlu patients achieved this level
of improvement up to 8 days faster than FP (P=0.026) and
7 days faster than AZE (P=0.015). Overall, MP-AzeFlu was
superior to placebo in improving the rTNSS for all patient
types regardless of which individual symptom was the most
prominent in their particular complex of symptoms. In a
subset of patients with moderate-to-severe ocular symptoms,
MP-AzeFlu was significantly better than FP (P=0.0012) and
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AZE (P=0.0456) alone. In addition, when nasal and ocular
symptoms were combined into a composite total score, there
was more than a two-fold improvement with MP-AzeFlu
compared to commercially available AZE (P=0.0004) or FP
(P=0.0013) (Figure 3B).

Discussion
Prevailing pollens and allergen sensitivity patterns differ
across the US from season to season and year to year. With
such wide regional and geographical variances, a new or
Journal of Asthma and Allergy 2016:9
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existing AR treatment should show consistent effect regardless of the season or prevailing pollen. MP-AzeFlu’s clinical
development program represented the largest head-to-head
direct comparison of active treatments carried out in AR to
date.10 Furthermore, these studies were carried out during
different times of year, during different pollen seasons, and in
many centers, with a broad geographical spread across the US.
Seasonal allergies are caused by a variety of plant pollens, with the most common sources being grasses, trees, and
weeds. Tree and grass pollens predominate in the spring and
summer in most areas of the US, whereas weeds, in particular
ragweed, are the most prevalent fall pollens.17 In addition,
areas of south central Texas and parts of Oklahoma, Missouri,
and Arkansas have an abundance of pollen from cedar plants
(Juniperus ashei) during the winter months.18 In many parts
of the US, in particular southern tier states, seasonal allergens
can be prevalent year-round, compounding the problems that
seasonal allergy sufferers experience.1
Grass pollens are a major aeroallergen source worldwide. Global grass pollination patterns suggest that, in the
future, subtropical grasses will increasingly contribute to
the global burden of AR and asthma, in particular affecting
heavily populated parts of Africa, India, Asia, Australia,
and the Americas.19 In addition, the duration of the grass
allergy seasons in the US appears to be increasing. Across
multiple geographical regions, the US grass pollen season
varied from 34 days to 179 days, with evidence that over the
past 10 years, the average duration of the pollen season is
trending to be longer.17
Ragweed pollen is the most prevalent fall pollen in the
US and has one of the longest pollination seasons among the
aeroallergens.7 During a 14-year period from 1980 to 1994,
two studies by the National Health and Nutrition Examination Survey conducted for the US National Center for Health
Statistics identified prevalence rates of allergy to ragweed
pollen more than doubling from 12.5% to 26.2% during that
period.20 In these studies, the prevalence rates for ragweed
pollen allergy were highest in the Northeast (32.2%) and
>22% in all US geographic regions.
Texas mountain cedar (J. ashei) is a drought-resistant
shrub or small tree that is native to South Central Texas and
parts of Oklahoma, Missouri, and Arkansas. Cedar pollen
is unique in that pollination occurs in winter months in the
US with peak pollen counts seen from mid-December to
early February.21 The highest pollen counts on record in the
US have been attributed to Texas mountain cedar.22 A study
completed at the University of Texas Medical Branch at
Galveston has identified the molecular structure of the cedar
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pollen, and the findings suggest that the unique structure of
the cedar allergen may be responsible in part for the potent
allergenicity.23
The response to MP-AzeFlu was consistent across seasons
for overall nasal symptom score, overall ocular symptom
score, as well as for each of the individual nasal and ocular
symptoms. In addition, MP-AzeFlu provided the same degree
of relief regardless of season or prevailing pollen, providing confidence in response. The consistent effect on ocular
symptom relief is particularly noteworthy because these ocular
symptoms may have the greatest negative impact on patients’
quality of life, exceeding that of nasal congestion.24 The
consistent relief provided by MP-AzeFlu for each individual
nasal and ocular symptom shows that no single symptom is
driving the effect but that MP-AzeFlu provides a uniform
reduction in each of the most common symptoms associated
with SAR.10 In addition, many patients with SAR are also
sensitive to nonallergic triggers.25 In patients with chronic
rhinitis including nonallergic rhinitis and perennial allergic
rhinitis, MP-AzeFlu was shown to be effective over a 1-year
period with sustained efficacy greater than that seen with FP.26
Regardless of allergy season or prevalent pollen, M
 P-AzeFlu
improved overall nasal symptoms of AR to a significantly
greater degree than FP or AZE, the two active treatments currently recommended as the first-line AR therapy.1 MP-AzeFlu
was effective during spring allergy seasons where trees and
grasses are the predominant allergens and during ragweed
season in the fall. In the MP 4006 study, MP-AzeFlu effectively
relieved patients’ symptoms induced by allergens prevalent
during summer months. In the Texas mountain cedar study,
the patients showed greater improvement with MP-AzeFlu
compared to the first-line active controls and placebo.
The superiority of MP-AzeFlu over AZE and FP was
seen for each individual symptom of the rTNSS, and the
onset of action of MP-AzeFlu was rapid, within 30 minutes.
MP-AzeFlu also provided clinically important improvement
in health-related quality of life. Post hoc efficacy analyses
of the extent of response and time to response showed that
more patients treated with MP-AzeFlu achieved greater
improvements compared to patients treated with AZE or
FP, and perhaps more importantly, achieved these responses
significantly faster. To that extent, in an open-label, multicenter study in Germany that included 1,781 patients with
AR, treatment with MP-AzeFlu resulted in higher response
rates than seen in the double-blind trials.27
The clinical benefits of MP-AzeFlu are facilitated not only
by the incorporation of two active agents from different and
complementary medication classes into a single spray but also
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by characteristics of the MP-AzeFlu nasal spray formulation
(eg, drug concentration, spray volume, vehicle pH, isotonicity, and osmolality). MP-AzeFlu is a thixotropic suspension.
Thixotropic suspensions flow freely as liquids when stirred
or shaken and return to a more viscous suspension upon
standing; the suspended particles do not settle rapidly, and
any sediment produced is easily and uniformly redispersed by
shaking. The suspension vehicle used for MP-AzeFlu allows
for the reversible conversion between a viscous liquid and
a more fluid liquid. The MP-AzeFlu formulation is isotonic
and therefore has no effect on the movement of fluids into or
out of cells. The isotonicity is adjusted using glycerin, which
may act as a transporter of the active ingredients across the
nasal mucosa. In addition, glycerin is a known humectant
and can provide moisture-retention capacity to the formulation. The effect of formulation on clinical efficacy has been
investigated with other treatments for AR.28 The MP-AzeFlu
formulation may have contributed to the larger treatment
effect observed compared with commercially available active
comparators, and these overall differences in formulation may
contribute to the clinical efficacy of MP-AzeFlu.29
The studies presented in this review included SAR
patients 12 years and older with moderate/severe disease
treated for 14 days. Within this time frame, MP-AzeFlu
was well tolerated. The number of adverse events reported
by patients was low in all active groups, with dysgeusia
(bitter taste) most often reported in the MP-AzeFlu and
AZE groups and headache and epistaxis more commonly
reported in the FP group. These events were usually mild
in intensity and transitory in nature. Bitter taste is a common side effect with AZE nasal spray; however, proper
administration of the nasal spray will enable retention of
the medication in the nasal mucosa and reduce the potential for taste problems.30 A longer term study was also
conduced outside of the US and showed that MP-AzeFlu
was well tolerated after 1 year of continuous use, with no
safety signal; this would preclude its long-term use.31 The
safety of MP-AzeFlu in adults and adolescents has been
comprehensively reviewed.32

Conclusion
MP-AzeFlu was statistically superior to both an intranasal
antihistamine and an intranasal corticosteroid in four consecutive randomized, double-blind SAR studies conducted in
different US allergy seasons. MP-AzeFlu provided clinical
benefits beyond what is achieved with two currently available
first-line intranasal therapies, making it the ideal treatment
consideration for SAR.

142

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Acknowledgment
Funding for clinical studies and writing support for the
manuscript were provided by Meda Pharmaceuticals Inc.,
Somerset, NJ, USA.

Disclosure
The author has received research support and consultancy
and speaker fees from Meda Pharmaceuticals, and reports
no other conflicts of interest in this work.

References

1. Wallace DV, Dykewicz MS, Bernstein DI, et al. The diagnosis and
management of rhinitis: an updated practice parameter. J Allergy Clin
Immunol. 2008;122(2 Suppl):S1–S84.
2. Nathan RA, Meltzer EO, Derebery J, et al. The prevalence of nasal
symptoms attributed to allergies in the United States: findings from
the burden of rhinitis in an America survey. Allergy Asthma Proc.
2008;29(6):600–608.
3. Dalal AA, Stanford R, Henry H, Borah B. Economic burden of rhinitis in
managed care: a retrospective claims data analysis. Ann Allergy Asthma
Immunol. 2008;101(1):23–29.
4. Levetin E, Van de Water P. Changing pollen types/concentrations/
distribution in the United States: fact or fiction? Curr Allergy Asthma
Rep. 2008;8(5):418–424.
5. Wayne P, Foster S, Connolly J, Bazzaz F, Epstein P. Production of
allergenic pollen by ragweed (Ambrosia artemisiifolia L.) is increased
in CO2-enriched atmospheres. Ann Allergy Asthma Immunol.
2002;88(3):279–282.
6. Zhang Y, Bielory L, Zhongyuan M, Ting C, Robock A, Georgopoulos P.
Allergenic pollen season variations in the past two decades under changing climate conditions in the United States. Glob Chang Biol. 2014;21(4):
1581–1589.
7. Bielory L, Lyons K, Goldberg R. Climate change and allergic disease.
Curr Allergy Asthma Rep. 2012;12(6):485–494.
8. Meltzer EO, Gross GN, Katial R, Storms WW. Allergic rhinitis
substantially impacts patient quality of life: findings from the Nasal
Allergy Survey Assessing Limitations. J Fam Pract. 2012;61(2 Suppl):
S5–S10.
9. Gross G, Katial R, Hadley J, Marple B, Ryan S, Stoloff S. Nasal Allergy
Survey Assessing Limitations (NASL) 2010 Survey: allergic rhinitis
continues to impact patient quality of life. J Allergy Clin Immunol.
2011;127(Issue 2):AB217.
10. Carr W, Bernstein J, Lieberman P, et al. A novel intranasal therapy of
azelastine with fluticasone for the treatment of allergic rhinitis. J Allergy
Clin Immunol. 2012;129(5):1282–1289.
11. Meltzer EO, LaForce C, Ratner P, Price D, Ginsberg D, Carr W. MP2902 (a novel intranasal formulation of azelastine hydrochloride and
fluticasone propionate) in the treatment of seasonal allergic rhinitis:
a randomized, double-blind, placebo-controlled trial of efficacy and
safety. Allergy Asthma Proc. 2012;33(4):324–332.
12. Hampel FC, Ratner P, Van Bavel J, et al. Double-blind, placebocontrolled study of azelastine and fluticasone in a single nasal spray
delivery device. Ann Allergy Asthma Immunol. 2010;105(2):168–173.
13. Meltzer E, Ratner P, Bachert C, et al. Clinically relevant effect of a new
intranasal therapy (MP29-02) in allergic rhinitis assessed by responder
analysis. Int Arch Allergy Immunol. 2013;161(4):369–377.
14. FDA Guideline [webpage on the Internet]. Guidance for Industry.
Allergic Rhinitis: Clinical Development Programs for Drug Programs.
US Department of Health and Human Services, FDA Center for Drug
Evaluation and Research; 2000. Available from: http://www.fda.gov/
downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/ucm071293.pdf. Accessed May 9, 2016.

Journal of Asthma and Allergy 2016:9

Journal of Asthma and Allergy downloaded from https://www.dovepress.com/ by 100.26.176.182 on 16-Dec-2019
For personal use only.

Dovepress
15. EMA Guideline. Guideline on the Clinical Development of Medicinal
Products for the Treatment of Allergic Rhinoconjunctivitis. CHMP/
EWP/2455/02; 2004. Available from: http://www.ema.europa.eu/docs/en
_GB/document_library/Scientific_guideline/2009/09/WC500003554.
pdf. Accessed May 9, 2016..
16. Juniper EF, Guyatt GH. Development and testing of a new measure of
health status for clinical trials in rhinoconjunctivitis. Clin Exp Allergy.
1991;21(1):77–83.
17. Ziska L, Knowlton K, Rogers C, et al. Recent warming by latitude associated with increased length of ragweed season in central North America.
PNAS. 2011;108(10):4248–4251.
18. Van de Water PK, Keever T, Main CE, Levetin E. An assessment of
predictive forecasting of Juniperus Ashei pollen movement in the
southern great plains, USA. Int J Biometerol. 2003;48(2):74–82.
19. Davies JM. Grass pollen allergens globally: the contribution of subtropical grasses to burden of allergic respiratory diseases. Clin Exp Allergy.
2014;44(6):790–801.
20. Arbes SJ, Gergen PJ, Eliot L, Zeldin DC. Prevalences of positive skin
test responses to 10 common allergens in the US population: results
from the Third National Health and Nutrition Examination Survey. J
Allergy Clin Immunol. 2005;116(2):377–383.
21. Allergy and Asthma Center of Austin [homepage]. Available at: http://
www.nosneezes.com. Accessed May 9, 2016.
22. San Antonio Express-News [webpage on the Internet]. Cedar and
Allergy Symptoms Hit Highest Levels of the Season. 2014. http://www.
mysanantonio.com/business/health-care/article/Cedar-and-allergysymptoms-hit-highest-levels-of-5150578.php. Accessed September 25,
2014.
23. Czerwinski EW, Midoro-Horiuti T, White MA, Brooks EG, Goldblum RM.
Crystal structure of Jun a 1, the major cedar pollen allergen from Juniperus
ashei, reveals a parallel B-helical core. J Biological Chem. 2005;280(5):
3740–3746.

Efficacy of MP-AzeFlu across different allergy seasons
24. Bousquet PJ, Demoly P, Devillier P, Mesbah K, Bousquet J. Impact
of allergic rhinitis on quality of life in primary care. Int Arch Allergy
Immunol. 2013;160(4):393–400.
25. Ridolo E, Montagni M, Melli V, Bonzano L, Incorvaia C, Canonica GW.
A role for the intranasal formulation of azelastine hydrochloride/fluticasone propionate in the treatment of allergic rhinitis. Ther Deliv. 2015;6(6):
653–659.
26. Price D, Shah S, Bhatia S. A new therapy (MP29-02) is effective for the
long-term treatment of chronic rhinitis. J Investig Allergol Clin Immunol.
2013;23(7):495–503.
27. Klimek L, Bachert C, Mosges R, et al. Effectiveness of MP29-02 for the
treatment of allergic rhinitis in real-life: results from a noninterventional
study. Allergy Asthma Proc. 2015;36(1):40–47.
28. Salapatek AM, Lee J, Patel D, et al. Solubilized nasal steroid (CDX-947)
when combined in the same solution nasal spray with an antihistamine
(CDX-313) provides improved, fast-acting symptom relief in patients
with allergic rhinitis. Allergy Asthma Proc. 2011;32(3):221–229.
29. Bousquet J, Bachert C, Bernstein J, et al. Advances in pharmacotherapy
for the treatment of allergic rhinitis; MP29-02 (a novel formulation of
azelastine hydrochloride and fluticasone propionate in an advanced
delivery system) fills the gaps. Expert Opin Pharmacother. 2015;16(6):
1–16.
30. Dymista [package insert]. Somerset, NJ: Meda Pharmaceuticals;
2012.
31. Berger WE, Shah S, Lieberman P, et al. Long-term, randomized safety
study of MP29-02 (a novel formulation of azelastine hydrochloride
and fluticasone propionate in an advanced delivery system) in subjects with chronic rhinitis. J Allergy Clin Immunol Pract. 2014;2(2):
179–185.
32. Klimek L, Bousquet J, Price D. Safety evaluation of MP29-02 (a novel
formulation of azelastine hydrochloride and fluticasone propionate) for
allergic rhinitis. Exp Opin Drug Safety. 2016;15(1):117–129.

Dovepress

Journal of Asthma and Allergy

Publish your work in this journal
The Journal of Asthma and Allergy is an international, peer-reviewed
open access journal publishing original research, reports, editorials
and commentaries on the following topics: Asthma; Pulmonary physiology; Asthma related clinical health; Clinical immunology and the
immunological basis of disease; Pharmacological interventions and

new therapies. This journal is included in PubMed. The manuscript
management system is completely online and includes a very quick
and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published
authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-asthma-and-allergy-journal

Journal of Asthma and Allergy 2016:9

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

143

