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Original article

Treatment of nonallergic perennial rhinitis

Summary Nonallergic perennial rhinitis (also commonly referred to as
vasomotor rhinitis) is a chronic non-IgE-mediated condition that is
characterized by symptoms which are similar to those seen in allergic rhinitis,
but which persist for over nine months each year. Although treatment of
vasomotor rhinitis involves the use of either intranasal corticosteroids or
antihistamines, the corticosteroids are generally not effective in treatment of all
the symptoms of vasomotor rhinitis and have generally been shown to be
effective in patients with eosinophilia. With the exception of azelastine, the only
topical antihistamine to be approved by the FDA for the treatment of nonal-
lergic rhinitis, the antihistamines have also produced inconsistent results. While
clinical studies of azelastine have demonstrated that this drug is highly effica-
cious in the treatment of all the symptoms of vasomotor rhinitis, mechanistic
studies have demonstrated that azelastine has potent anti-inflammatory effects
(in particular attenuation of the expression and synthesis of pro-inflammatory
cytokines, leukotrienes, and cell adhesion molecules), which are likely to con-
tribute to its clinical efficacy. Furthermore, pharamacokinetic studies have
suggested that since azelastine has a more rapid onset of action, compared to
most other antihistamines and intranasal corticosteroids, then azelastine nasal
spray may be considered as primary therapy for patients with symptoms of both
allergic and/or vasomotor (nonallergic perennial) rhinitis.
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Introduction

Nonallergic perennial rhinitis, commonly referred to as
vasomotor rhinitis in daily clinical practice, is a chronic
form of noninfectious rhinitis that persists for over
9 months each year, and is characterized by signs and
symptoms that are identical to those seen in patients with
allergic rhinitis (i.e., rhinorrhoea, nasal obstruction, sneez-
ing and postnasal drip). Unlike allergic rhinitis, the
etiology of vasomotor rhinitis is unknown and not asso-
ciated with IgE-mediated mechanisms, infection, struc-
tural lesions, systemic disease, drug abuse, or eosinophilia.
However, the symptoms can be triggered by a variety of
nonspecific stimuli such as changes in temperature and/or
humidity, strong odors, respiratory irritants, spicy foods
and alcoholic beverages (1, 2). Clinically, patients with
vasomotor rhinitis may generally be subdivided as being
“sneezers’’, “runners’” or “‘blockers”, depending on whe-
ther the predominant symptom is sneezing, rhinorrhoea or
nasal congestion/blockage, respectively. Although there is
overlap of these symptoms in some patients they cannot
readily be assigned to any one of these groups.

Currently, there are no specific diagnostic tests for
vasomotor rhinitis, and therefore this is essentially a
diagnosis of exclusion. Diagnosis of vasomotor rhinitis is
confirmed when a patient presenting with typical rhinitis
symptoms triggered by “‘nonallergic” stimuli shows: (i)
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negative skin tests for allergy; (ii) a lack of symptoms
following allergen exposure; and (iii) other possible
causes of nonallergic rhinitis, such as drug-induced
rhinitis, food-induced rhinitis, occupational rhinitis,
hormonal rhinitis, nonallergic rhinitis with eosinophilia
syndrome (NARES), etc., are ruled out.

Treatment of vasomotor rhinitis

Treatment strategies of nonallergic rhinitis have tradi-
tionally involved avoidance of environmental factors or
triggers that initiate rhinitis symptoms, pharmacothera-
py, and less commonly surgery (3). Pharmacotherapy
involves use of ecither decongestants in patients whose
main symptom is nasal congestion, or intranasal anti-
cholinergics in patients whose predominant symptom is
rhinorrhoea. In contrast to these tailored treatments for
specific symptoms, it is thought that nonspecific “broad-
based” therapy with topical steroids and topical antihis-
tamines, may be the more appropriate treatment option,
since the symptoms of vasomotor rhinitis are often
variable and alternate from obstructive/congestion to
secretory/rhinorrhoea (2). Although fluticasone propion-
ate, budesonide and beclomethasone, are the only topical
steroids to have been approved by the FDA in the USA
for treatment of nonallergic rhinitis, the efficacy of these



drugs has been inconsistent, and none have been shown to
significantly improve all four major symptoms of nasal
congestion, rhinorrhoea, sneezing, and postnasal drip in
vasomotor rhinitis. Furthermore, the topical steroids have
been useful mostly for treatment of more severe symptoms
in patients in whom an inflammatory pathogenesis is a
prominent feature of their disease. Evidence suggests that
in patients who do not respond to treatment with nasal
steroids, treatment with nonconventional therapies such
as intranasal capsaicin, in particular, may be beneficial
since this leads to a significant and long-term reduction in
nasal hyperreactivity, nasal airway resistance and nasal
symptom scores (4, 5). However, similar large-scale
double-blind, placebo-controlled clinical trials of capsai-
cin in well-characterized patients with vasomotor rhinitis
patients are presently lacking, and therefore these findings
for capsaicin therapy await confirmation. Although anti-
histamines, which have normally been used for treatment
of allergic rhinitis, have also been tried in the treatment of
vasomotor rhinitis, these have also been shown to produce
inconsistent effects. Furthermore, apart from topical
azelastine, which is presently the only antihistamine
preparation to be approved by the FDA, the majority of
antihistamines are thought be of little or no benefit in the
treatment of nonallergic rhinitis.

Studies of azelastine in treatment of vasomotor rhinitis

The efficacy of intranasal azelastine in the treatment of
seasonal and perennial allergic rhinitis has been well
documented and shown to be on par with other
commonly used antihistamines, in terms of symptom
relief, nasal patency, tolerability, and improvements in
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patients’ quality of life measures (6-8). Additionally, it
has been demonstrated that topical azelastine, together
with topical levocabastine, has the fastest onset of effect
of within 15-30 min of application, compared with the
other antihistamine preparations in current use (6).

More recently, two studies have demonstrated that
intranasal azelastine is also highly efficacious in the
treatment of nonallergic rhinitis, in particular vasomotor
rhinitis, because it treats the total symptom complex (i.e.
rhinorrhea, nasal congestion, sneezing and postnasal
drip) in this condition, without discriminating between
any of the predominant symptoms. In the first study, two
multicenter, randomized, double-blind, parallel-group
trials were performed to investigate the effect of azelastine
nasal spray on nasal symptoms in well characterized
patients who had a diagnosis of vasomotor rhinitis for at
least 1 year, coupled with negative skin tests to a mixed
panel of seasonal and perennial allergens, and negative
nasal eosinophil cytology (9). After a 1-week lead-in
period, a total of 426 patients were treated for 3 weeks
with either azelastine nasal spray or placebo (two sprays
per nostril twice daily), during which period they record-
ed their symptoms scores twice-daily (morning and
evening) using diary cards. The primary outcome measure
was the overall reduction from baseline in the total
vasomotor rhinitis symptom score (TVRSS) for rhinor-
rhea, sneezes, nasal congestion and postnasal drip, over
the 21-day treatment period. The study demonstrated
that, in both trials, azelastine spray significantly improved
both the TVRSS and individual symptom scores from
baseline when compared with placebo.

In another multicenter, randomized, double-blind,
parallel-group study, Gehanno and colleagues (10) treated
89 well-characterized vasomotor rhinitis patients, with
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Figure 1. Effect of azelastine nasal spray or placebo on nasal obstruction, mucosal edema and nasal mucosal inflammation in patients
with vasomotor rhinitis. (Modified from Gehanno et al. 2001 (10) and reprinted with kind permission.)
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either azelastine or matched placebo nasal spray (one
spray three times daily) for 15 days. The primary outcome
measure was the reduction of nasal symptoms, including
nasal obstruction, rhinorrhea, sneezing, anosmia, and
olfactometry. This study demonstrated that by the end of
the treatment period azelastine significantly improved
nasal obstruction and rhinorrhea, compared with placebo,
and additionally significantly decreased edema and
inflammation of the nasal mucosa, as indicated by a
reduction in the VAS score (Fig. 1). Furthermore, global
evaluation by both the physician and the patient demon-
strated that azelastine was a well tolerated and signifi-
cantly better overall treatment for vasomotor rhinitis.

Putative mechanisms underlying the effects of azelastine
in vasomotor rhinitis

Both preclinical and clinical studies have suggested
that the effect of azelastine in vasomotor rhinitis may
involve antiallergic/anti-inflammatory effects, in partic-
ular attenuation of the effects of neurokinins such as
substance P, inhibition of mast cell degranulation, and
inhibition of synthesis and/or release of pro-inflammatory
cytokines and adhesion molecules, which influence
migration and activation of inflammatory cells.

Effects on Substance P

Substance P is a member of the tachykinin family of
neuropeptides localized to sensory nerve endings
throughout the body, but is especially important in the
areas of immunologic importance, such as the respiratory
tract, eye skin, and gastrointestinal tract (11). In the
airways, Substance P is localized predominantly to cap-
saicin sensitive unmyelinated nerves, and following
release leads to different effects, including: (i) increased
airway responsiveness to methacholine; (ii) increased
mucus secretion from submucosal glands; (iii) vasodila-
tion; (iv) vascular permeability; (v) angiogenesis; and (vi)
activation and/or chemotaxis of mast cells, eosinophils,
macrophages and fibroblasts (12). Topical application of
Substance P to the human nasal mucosa has also been
shown to increase the expression of several cytokines,
suggesting that this neuropeptide may have important
chronic immune effects in nasal disease (13).

Some studies have suggested that the clinical efficacy of
azelastine in vasomotor rhinitis may be a consequence of
its effects on Substance P. Shinoda and colleagues (14)
investigated the effect of treatment with azelastine 1 mg
twice daily for 4 weeks, on concentrations of Substance P
and vasoactive intestinal protein (VIP) in nasal secretions
of 20 patients with nasal allergy to house dust mite and 40
healthy subjects without any allergies. These authors
demonstrated that the level of Substance P, but not VIP,
in nasal secretion was significantly higher in the individ-
uals with nasal allergy, compared with controls and that
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treatment with azelastine significantly decreased the level
of Substance P, but not VIP. Importantly, the degree of
azelastine-induced reduction in Substance P was directly
linked with the degree of clinical improvement in all the
symptoms of rhinitis (Fig. 2), suggesting that the level of
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Figure 2. Substance Plevels before and after treatment in patients
demonstrating either an excellent or poor clinical response to
treatment with azelastine. (*P < 0.005) (Modified from Shinoda
et al. 1997 (14) and reprinted with kind permission.)



Substance P in nasal secretions may reflect the clinical
state of nasal symptoms and therefore be useful as an
objective parameter for evaluating the anti-inflammatory
effects of antihistamines.

In another study, Nieber and colleagues (15) investi-
gated the effect of azelastine, 4 mg b.i.d. for 3 weeks, on
allergen-induced release of Substance P in bronchoalve-
olar (BAL) and nasal (NAL) lavage collected from grass
pollen asthmatics and healthy subjects. This study also
demonstrated that baseline levels of Substance P in the
asthmatics were significantly greater than in healthy
subjects and that pretreatment with azelastine protected
significantly — against  allergen-induced release of
Substance P in BAL and NAL in the asthmatic patients.
In contrast, azelastine pretreatment did not show any
significant effect on allergen-induced release of Sub-
stance P in the healthy subjects.

Inhibition of mast cell degranulation

The role of mast cells and the mechanisms underlying the
release of their mediators in allergic airway disease have
been well documented. However, some studies have
demonstrated that nonspecific stimuli such as cold dry
air, which leads to hypertonicity of the nasal lining fluid,
can also lead to activation of nasal mast cells (16). Proud
and colleagues (17) have demonstrated that provocation of
susceptible individuals with cold, dry air leads to increased
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recoveries of both histamine and tryptase, confirming that
mast cell degranulation occurs during this reaction.
Similarly, Togias and colleagues (18, 19) have shown that
cold dry air challenge also leads to release of other mast
cell markers, including prostaglandin D,, and immuno-
reactive sulfidopeptide leukotrienes in nasal lavage of
allergic rhinitics and subjects with a history of nasal
symptoms of rhinorrhea and congestion upon a cold or
dry environmental exposure. Additionally, these
authors have demonstrated that nasal provocation with
hot, dry air also leads to release of histamine, although
other mast cell mediators were not examined (20).

In this regard several animal and human studies have
demonstrated that activation of mast cells can be attenu-
ated by azelastine, thereby possibly explaining an import-
ant mechanism underlying the efficacy of this drug in
vasomotor rhinitis. Studies with rodent peritoneal or
cultured mast cells demonstrated that azelastine inhibited
both allergen and nonallergen-induced release of hista-
mine, sulfidopeptide leukotrienes and cytokines (partic-
ularly TNFa) in vitro, and that some of these effects were
seen at concentrations as low as 1075-107°M (21-24).
Detailed mechanistic studies have suggested that azelas-
tine-mediated inhibition of mast cell degranulation may
be a consequence of interference with protein kinase C
activity (7).

Similarly, studies with human mast cells have also
demonstrated that azelastine inhibited the release of
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Figure 3. Effect of azelastine and cetirizine on allergen-challenge-induced sneezes, and histamine and tryptase release in nasal mucosa
of allergic rhinitis patients. (Modified from Jacobi et al. 1999 (27) and reprinted with kind permission.)
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histamine, prostaglandin D,, tryptase, leukotrienes, and
cytokines (IL-3, IL-6, IL-8, TNFa) (25, 26). A recent
study has investigated the effect of azelastine nasal spray
(0.14 mg per nostril twice daily), oral cetirizine 10 mg
every day, or placebo for 1 week, on allergen-induced
release of mast-cell mediators from the nasal mucosa of
allergic rhinitics outside the pollen season, using a
randomized, double-blind, double-dummy, three-way
crossover design (27). This study demonstrated that
allergen challenge led to a significant increase in the
levels of histamine and tryptase in nasal lavage of these
patients and that these markers of mast cell activation
were significantly reduced by both azelastine and cetiri-
zine, compared with placebo (Fig. 3). However, despite
this evidence for the inhibitory effects of azelastine on
mast cell activation and function, this hypothesis awaits
confirmation by well-controlled clinical trials in this
group of patients.

Inhibition of synthesis and/or release of pro-inflammatory
cytokines and adhesion molecules

There is now considerable evidence that several antihis-
tamines possess anti-allergic/anti-inflammatory activity,
in addition to their normal antihistaminic activity, that is
not related to their ability to antagonize the effects of
histamine at the H; receptor. Indeed, it has been suggested
that, many of these antihistamines could readily associate
with and perturb the function of other non-H; histamine
receptor cell membrane complexes and/or enzymes due to
their cationic amphiphilic nature, thereby attenuating
pathways which play a role in signaling and initiation of
the inflammatory processes (28). These anti-inflammatory
effects of the antihistamines have been extensively
reviewed and shown to include decreased release of both
preformed and newly generated pro-inflammatory medi-
ators (cytokines, eicosanoids, adhesion molecules, etc.)
from inflammatory cells, decreased cell migration, accu-
mulation and activation of inflammatory cells (eosinoph-
ils, neutrophils), decreased expression of cell adhesion
proteins on epithelial cells, decreased superoxide radical
generation and up-regulation of the number and function
of By-adrenoreceptors (28, 29). A major criticism of the
in vitro studies has been that significant anti-inflammatory
activity was observed only at relatively high concentra-
tions that were unlikely to occur in clinical practice.
However, more recent studies have demonstrated that
many significant inhibitory effects on inflammatory cell
function occurred at drug concentrations equal to or
lower than the therapeutic plasma concentration of the
antihistamine under investigation (29).

Studies of the mechanisms underlying these anti-
inflammatory effects of antihistamines have suggested
that these may be either receptor-independent or recep-
tor-dependent, of which the former may mediate the
reduction in the release of preformed mediators, eicosa-
noids and oxygen free radical generation, at high
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concentrations of antihistamines. Indeed, some in vitro
studies have demonstrated that azelastine reduces the
generation and release of leukotrienes B4, C4, and Dy, and
oxygen radicals from activated human and animal
polymorphonuclear leukocytes (29-31).

In contrast the receptor-dependent mechanisms are
likely to be more predominant and important, because
they primarily involve perturbation of signal transduc-
tion cascade/s at different levels, including inhibition of
G-protein, protein kinase C and phospholipase C, inhi-
bition of mobilization and utilization of intracellular
Ca’", and modulation of cCAMP and cGMP levels (32).
These have an overall inhibitory effect on the expression
and synthesis of a large variety of pro-inflammatory
cytokines, adhesion molecules and enzymes (e.g., iNOS
and COX-2). Furthermore, since expression and synthe-
sis of many of these mediators and enzymes has been
shown to be under the control of nuclear factor-«B (NF-
«B) responsive genes (33), it has been suggested that the
antihistamines probably elicit their anti-inflammatory
activity via inhibition of NF-xB activity. Indeed,
azelastine-mediated inhibition of cytokine (IL-1a, IL-6,
GM-CSF and TNFo) and nitric oxide generation in
human peripheral blood lymphocytes, monocytes, gin-
gival fibroblasts and mouse peritoneal macrophages has
been shown to occur through inhibition of NF-kB
(2,34). Similarly, interference with Ca®" signaling and
protein kinase C activation has been shown to be the
underlying mechanism of azelastine-mediated inhibition
of TNFa transcription and synthesis in rat mast cells
(23,35). More importantly, in vivo studies have demon-
strated that treatment with intranasal azelastine signifi-
cantly decreased mnasal allergen challenge-induced
eosinophil and neutrophil infiltration, eosinophil activa-
tion, and epithelial cell expression of ICAM-1 in the
nasal mucosa of pollen-sensitive rhinitis patients, outside
the pollen season (36). Furthermore these effects were
observed during both the early and late phase reactions
(Fig. 4). These findings are confirmed by another rand-
omized, double-blind, placebo-controlled, parallel group
study in 30 patients with seasonal allergic rhinitis, which
demonstrated that treatment with azelastine (one puff
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rhinitis and not just treat all rhinitis patients in the same
way with these drugs?



Ciprandi: 1 think that is because different mechanisms
operate in these conditions. We know that allergic rhinitis
is characterized by an inflammatory response and there-
fore we tend to see not only inflammation but also exa-
cerbation. In the case of vasomotor rhinitis, this is a
complex of different conditions in which inflammation
may be important in some patients, but not all. We also
know that an antihistamine may reduce symptoms, via
several mechanisms, namely antihistaminic and anti-
inflammatory. For example, in some patients they may
alter nasal activation of events, which are involved in
nonallergic reactions.

Bachert: You are right in a way that the patient comes in
with nasal symptoms and may be one does a nasal allergy
test, except that many patients are not assessed in that
way. In allergic rhinitis, of course you have the possibility
of immunotherapy and also there are other more con-
ventional treatments. I would say that we need to treat
such patients symptomatically, as if they are nonallergic
rhinitis patients. The point is that some studies have
clearly shown that you can define those patients who have
no inflammation, but do have symptoms and corticoster-
oids are not useful in these patients, and therefore in such
patients one has to start with antihistamines. At least we
know that in nonallergic rhinitis most of the antihista-
mines have not been shown to be effective, and therefore
this is a major stage for the oral antihistamines. I think we
should try to treat the disease according to what we know
and avoid using antihistamines other than azelastine in
higher doses, which may have cardiac effects that we do
not know about yet.

Garay. Nobody has mentioned surgery, in particular
vidian nerve excision, as a treatment option for non-
allergic rhinitis. What are your views on this?

Treatment of nonallergic perennial rhinitis

Bachert: This type of surgery is carried out in some
countries, and in others it has been abandoned because
any beneficial effects seem to be only temporary. Also, in
the literature there is very little information on surgery as
a therapeutic option for nonallergic rhinitis.

Garay: 1 agree with you that there is indeed very little inf-
ormation on this subject, but I feel that we should neverthe-
less look at this option in some detail because the intranasal
corticosteroids are not very consistent in all patients.
Delegate: What are your thoughts about therapy in child-
ren and also what do you think about the use of antileu-
kotrienes as add-on therapy in treatment of vasomotor
rhinitis, since leukotrienes have been shown to be released
in rhinitis?

Ciprandi: 1 certainly do not recommend the use of anti-
leukotrienes for congestion and rhinorrhea when an
allergic etiology has not been established. Anti-leuko-
trienes are more effective in bronchial asthma, and if you
consider that there may be comorbidity of asthma and
rhinitis, then these drugs may show some beneficial effects.
However, although the antileukotrienes have been shown
to reduce leukotriene synthesis, I do not know exactly
what is the clinical importance of this in vasomotor rhi-
nitis because these have certainly not been shown to treat
all the symptoms of rhinitis. In this regard azelastine is
currently the best therapy because it can reduce cytokines
and adhesion molecules, which probably play the most
important role in the pathophysiology of rhinitis. How-
ever as Professor Bachert has pointed out, I agree that one
of the most important issues in the therapy of vasomotor
rhinitis is that once diagnosis is confirmed, we should then
start therapy in a logical manner on the basis of what we
know about the symptoms and assess whether or not there
is a real need for any specific therapy.
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