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Allergic rhinitis (AR) results from a complex allergen-driven mucosal inflammation in the nasal cavity. Cur-
rent guideline-based therapy for allergic rhinitis include oral and nasal antihistamines, topical and systemic
glucocorticoids, decongestants, antimuscarinic agents, mast cell stabilizing drugs, leukotriene-receptor
antagonists, and others. In spite of guideline recommendations, most patients are using multiple thera-
pies in an attempt to achieve symptom control. Therefore, more effective therapies for the management
of AR are clearly required. Recently, a novel fixed dose combination containing azelastine and fluticasone
propionate has successfully been introduced. At present, it represents the only meaningful topical drug
combination. Perhaps, it will be followed by others.

1. Introduction

Allergic rhinitis (AR) is found in approximately 10% to 20%
of the general population, with an even greater prevalence in
children. Overall, AR affects several million subjects world-
wide and its prevalence continues to increase. Therefore, it is
a global health problem with consequences on quality of life,
school and work performance. Additionally, it is an “expensive”
disease because it causes high direct (medical) and indirect (loss
of production) costs.
Rhinitis describes an inflammatory condition of the nasal
mucosa that is characterized by the symptoms of itching,
sneezing, rhinorrhoea and nasal blockage. Non-nasal symptoms
commonly associated with AR include tearing, eye itching and
redness (allergic rhinoconjunctivitis).
AR is a challenge to treat because many patients do not respond
sufficiently to treatment. Furthermore, the disease severity is
often underestimated and, consequently, inadequately treated
(Stewart 2007). Many patients with AR do not achieve optimal
symptom relief with single-agent therapy. An inadequate symp-
tom relief is often the reason for changing medications. Several
drugs such as glucocorticoids (GCs), antihistamines (AHs) are
recommended for the treatment of rhinitis by the guidelines
of AR and its impact on asthma (ARIA) (Brozek et al. 2010;
Bousquet et al. 2012).

2. Antihistamines

Oral AHs have been used since the 1930 s in the treatment
of AR. However, their undesired effects (mainly drowsiness,
sedation, fatigue, seizures, cardiac toxicity) considerably have
limited their use. The second generation AHs have been devel-
oped to reduce or eliminate the adverse effects that occur with
older H1-receptor antagonists. At present, several oral AHs such
as cetirizine, ebastine, fexofenadine, loratadine, desloratadine,
mizolastine, olopatadine, etc., are available for AR therapy. In

addition to their primary mechanism of antagonising histamine
at the H1-receptor, these agents may act on other mediators of
the allergic reaction. For AR, all modern AHs are effective and
the choice should be based on other factors.
Interestingly and in contrast to the tradition (inhaled [topical]
therapies of the lower respiratory tract, successful intranasal
therapeutic use of disodium cromoglycate in AR), it is only
recently that intranasal AHs have begun to be more widely used
as a treatment for AR. Levocabastine was discovered at Janssen
Pharmaceutica in 1979. In Europe, nasal azelastine was first
marketed in 1991 in the United Kingdom for the treatment of
AR and is currently marketed in approximately 90 countries
under various proprietary names. Olopatadine (initially market-
ing in Japan in 2001) has been approved in the USA and Europe
in 2008. All together, the popularity of nasal (topical) AHs is
steadily growing.
Nasal AHs are considered to be at least as effective as oral AHs
(Yáñez and Rodrigo 2002; Bousquet et al. 2012) or even more
effective in suppression of total nasal symptoms (and rhinor-
rhoea, specifically) (Corren et al. 2005).

3. Glucocorticoids

Intranasal Glucocorticoids (GCs) have proved to be an effective
and safe form of AR therapy. However, as the number of new
GCs has increased over the past decades, it has become impor-
tant to consider whether significant differences exist between
these agents. Pharmacologically, newer drugs such as mometa-
sone furoate (MF), fluticasone propionate (FP) and fluticasone
furoate (FF) appear to have substantially higher topical poten-
cies and lower systemic bioavailabilities than older compounds.
In clinical use, however, all the available drugs appear to be
equally effective in controlling symptoms of AR. With regard
to undesired effects, data suggest that novel GCs such as MF,
FP and FF may have less potential for systemic effects during
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prolonged use, particularly in children. Thus, novel GCs may
be favoured in their use in some groups of patients with AR.
Nasal GCs are the most effective medications for treating AR.
However, the onset of action was found to occur usually first
some hours after application with a maximum effect after a few
days. By contrast, oral and, first of all, topical AHs have a more
rapid onset of action.
Symptoms, including nasal congestion, are better relieved by
nasal GCs than by placebo. A meta-analysis has compared the
effects of nasal AHs and nasal GCs with respect to symptoms
of AR. Nasal GCs produced greater reduction of nasal symp-
toms than nasal AHs. There was a significant benefit to nasal
GCs over AHs for nasal congestion. In contrast, there was no
significant difference between nasal GCs and AHs in relieving
ocular symptoms (Yáñez and Rodrigo 2002).
Nasal GCs have relatively few adverse effects which rarely
require discontinuation of the drug. A delay in the attain-
ment of normal height has been reported in children using
intranasal beclomethasone but not other nasal GCs (Juniper
et al. 2005); increased intraocular pressure and posterior sub-
capsular cataracts have been reported in adults (Lipworth 1999;
Garbe et al. 1999). More recent data contradict these earlier
observations (Gonzales et al. 2010).

4. Drug combinations

Most patients have moderate-to-severe disease frequently expe-
rience severe symptoms while receiving therapy and are
dissatisfied with the therapy (Canonica et al. 2007; Valovirta
et al. 2008) and consequently most patients are seeking a new
medication or an additional self-medication (Demoly et al.
2001). Therefore, most physicians treat patients using multi-
ple therapies to achieve quicker and more profound symptom
relief (Bousquet et al. 2003).

4.1. Antihistamines combined with nasal glucocorticoids

Because antihistamines and nasal corticosteroids influence dif-
ferent pathogenetic mechanisms, patients with moderate or
severe symptoms are commonly treated with both.
The fixed dose combination (FDC) of intranasal azelastine
(125 �g) and FP (50 �g) administered as one dose per nos-
tril b.i.d. has been shown to be significantly more efficacious
in reducing baseline total nasal symptom score as compared
to azelastine, FP and placebo. Ocular symptoms have also
been improved (Hampel et al. 2010; Carr et al. 2012; Meltzer
et al. 2013). In fact, the FDC has provided faster and more
complete symptom control than first-line therapies may be con-
sidered the drug of choice for moderate-to-severe AR (Settipane
and Schwindt 2013). Pharmacokinetic studies have revealed no
drug-drug interactions (Derendorf et al. 2012).

4.2. Antihistamines combined with soft steroids?

Ten years ago, two promising candidates of soft GCs, lotepred-
nol and etiprednol were suggested for therapeutic use. They
would have been the ideal combination partner of AHs in the
combination therapy of rhinitis. Indeed, loteprednol has proven
to be effective not only in animals (Szelenyi et al. 2000) but
also in humans suffering from AR (Krug et al. 2005). Addi-
tionally, loteprednol has demonstrated similar efficacy to other
GCs in the treatment of allergic conjunctivitis with a greatly
improved safety profile as loteprednol is less likely to elevate
intraocular pressure (Bielory et al. 2012). It is generally accepted
and therapeutically proven that drugs effectively treating aller-
gic conjunctivitis are also able to suppress symptoms of AR.

Correspondingly, there are nasal and ocular formulations for
azelastine, olopatadine, disodium cromoglycate, several GCs to
treat both allergic conjunctivitis and AR. Hopefully, a prince
might be found who could reawaken Snow White loteprednol
from eternal sleep. Indeed, it would be worth considering to
revitalize loteprednol, at least, as partner of an AH in a novel
FDC.

4.3. Combinations with decongestants

Oral decongestants are often combined with different classes of
anti-rhinitis agents. Topical administration of such combinations
is not recommended due to the timely limited use of topical
decongestants.

4.4. Anticholinergics

Parasympathetic stimulation in the nasal cavity causes vasodila-
tion resulting in watery secretion. Muscarinic receptor blockade
through anticholinergic drugs such as ipratropium inhibits
mucous secretion, rhinorrhoea, reduces congestion and sneez-
ing. Ipratropium, the prototype nasal antimuscarinic drug is
mainly used in the treatment of vasomotor rhinitis (Tran et al.
2011). Correspondingly, the ARIA guidelines suggest its use
only in rhinorrhoea, without benefit for other symptoms of AR
(Brozek et al. 2010).

4.5. Antihistamines combined with anticholinergics or
glucocorticoids

From the pharmacotherapeutic point of view, such combinations
do not make any sense and consequently they are not required.

4.6. Herbal combinations

The use of complementary and alternative medicine (CAM) has
gained worldwide popularity in the last few decades (Nahin
et al. 2009; Newton et al. 2009; Gottschling et al. 2013). Tradi-
tional remedies like herbal medicines are more popular than even
before. Asian countries such as China, Korea, India and Japan
are well-known all over the world for medicinal plants which
possess a wide range of pharmacological properties. There are
several herbal mixtures suitable to treat AR. Interestingly, there
is only one herb which is common in all herbal mixtures used
in Asian countries mentioned, namely, liquorice (Glycyrrhiza
uralensis), a flavouring plant native to Asia with its main active
ingredient, glycyrrhizin. In Europe, there is no such variety as in
Asia. Two plants, both native to Europa, dominate the market:
ivy (Hedera helix) and thyme (Thymus vulgaris).
Based on our long-lasting experience with medical plants, novel
herbal formulas should and could be developed but the develop-
mental hurdles are incomparably high. It should be kept in mind
that the development of a novel herbal mixture is not much dif-
ferent from that of a new chemical entity (NCE). Unfortunately
and in contrast to the NCE, the herbal formula does not receive
a corresponding patent protection. Consequently, political and
regulatory changes are necessary to make the development of
novel herbal mixtures more profitable.

5. Outlook

There are some FDCs available for the treatment of AR. The
most promising combinations consist of an AH and a GC. One
such a FDC, Dymista® containing azelastine and FP is already
on the market and may represent a new standard for assessing
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relevance of the drug therapy in AR. Probably, others will fol-
low. One interesting candidate for a FDC is loteprednol being
effective in allergic conjunctivitis, but forgotten for AR.

This research paper was presented during the 9th Conference on
Retrometabolism Based Drug Design and Targeting, May, 12–15, 2013,
Orlando, FL, USA.
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