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ABSTRACT

Nasal blockage is the most bothersome symp-
tom of acute rhinitis. Nasal decongestant sprays
containing alpha-sympathomimetics, such as
oxymetazoline and xylometazoline, have a
rapid onset of action. However, this effect
decreases with repeated application and, fur-
thermore, the ciliary function of the nasal
mucosa is practically paralyzed. Dexpanthenol
promotes cell proliferation and protects the
epithelium. Combining these two agents has
demonstrated beneficial synergetic effects on
the symptoms of acute rhinitis. In a post hoc
analysis of a large-scale double-blind,
active-controlled study including 152 patients,
we could demonstrate that the benefit of added
dexpanthenol appears as early as on the third
day of the combined application of xylometa-
zoline and dexpanthenol in terms of complete
or near-to-complete freedom from symptoms.

After 5 days, 47% of the patients were cured
under the combined treatment compared with
only 1% under xylometazoline monotherapy.
These data show that the addition of dexpan-
thenol to an alpha-sympathomimetic nasal
spray not only improves its tolerability but also
further increases its effectiveness and leads to
expedited cure.
Funding: Klosterfrau Healthcare Group.
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INTRODUCTION

The nose serves several functions, such as the
warming, moistening, and cleaning of inspired
air. The nose guides the air to the olfactory cleft,
which is essential for the sense of odor, a
mandatory prerequisite for quality of life [1].
Physiologically, inspiration functions via nasal
breathing and mouth breathing, whereas the
latter lacks the advantages of clean, warm,
humid nasally inspired air [2]. The respiratory
mucosal tissue contains different sorts of glands
which produce the protective nasal secretory
mucus. Vagal stimulation, parasympath-
omimetics, and nasally active peptides can
increase nasal secretion from tubuloalveolar
glands. Alpha- and beta-adrenergic substances
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may also increase this secretion, as well as
unspecific local irritation.

Acute rhinitis is mostly caused by viral
infection without viremia, without fever, and
with preponderance of local symptoms but
without generalized symptoms. The last of these
differentiates it from influenza, which has an
incidence clearly lower than the more or less
100% of the general population suffering from
common cold at some time during the winter
season. This is a self-limited disease with a mean
duration of about 7 days. This viral infection
causes an edema of the mucosal membranes
with acute inflammatory infiltration of multiple
inflammatory cells, namely neutrophils,
phagocytes, and lymphocytes. The accompa-
nying vasodilation is mostly caused by defense
mechanisms rather than by viral invasion
causing cell defects. The unspecific defense
includes the kinin system, interferon, and nat-
ural killer cells accompanied by activation of
complement. Hyperemia and hypersecretion
may lead to local pain mediated by trigeminal
nociceptors in the mucosal tissues. The defense
mechanisms also result in nasal blockage,
hypersecretion, local itching and pain with
sneezing as a consequence, and an increase in
circulating mast cells. Histamine may also play
a role during the acute infectious phase.

The virus infection also induces defects in
the muscle tissue and thereby reduces
mucociliary transportation which is one of the
major defense mechanisms against the adher-
ence of bacteria. Consequently, this can lead to
bacterial superinfection mainly of the paranasal
sinuses.

Apart from the rhinitis symptoms of itching,
pain, and pruritus, certain typical signs of the
disease can be assessed by the well-established
method of rhinoscopy with or without the use of
an endoscope by a skilled otorhinolaryngologist.
These signs are mainly redness and hyperplasia of
the mucosal tissue and hypersecretion. In the
region of the turbinates, the nasal septum, and
the ostia of the paranasal sinuses, bulging tissue
containing venous sinusoids can be found, sur-
rounded by smooth muscles. Alpha-adrenergic
stimulation determines the mucosal thickness of
this part of the nasal tissue [3, 4]. Neurogenic
inflammation caused by the release of the

neurotransmitter substance P may lead to
dilatation of nasal vessels (nasal obstruction) and
an increase in the permeability of nasal vessels
(hypersecretion).

The purpose of this post hoc analysis was to
compare the proportion of patients that can be
considered as ‘‘cured’’ under the treatment of
xylometazoline alone with those receiving a
treatment combined with dexpanthenol. This
article does not contain any new studies with
human or animal subjects performed by any of
the authors.

NASAL DECONGESTANTS
IN ACUTE RHINITIS

Mechanism of Action of Decongestants
in Acute Rhinitis

Topical decongestants may come in the form of
nasal sprays or nasal drops containing
oxymetazoline and xylometazoline. Nasal
decongestants may have systemic bioavailabil-
ity causing unwanted alpha-adrenergic effects,
such as an increase in blood pressure. Their
primary effects, however, are local, resulting in
the constriction of capillary vessels with a
reduction in the thickness of the mucosa, and a
decrease in local perfusion. This situation leads
to a reduction in hypersecretion and reduced
nasal blockage [5, 6].

Oxy- and xylometazoline upregulate the
action of alpha-adrenergic receptors which
induce vasal constriction in the capillaries of
the nasal tissues, namely in the turbinates. The
local glands are less well perfused and conse-
quently produce less secretion; the thickness of
the mucosal tissues lining the nasal cavity is
visibly reduced [7].

Dexpanthenol for Topical Treatment
of Mucosal Tissues

Dexpanthenol is the alcoholic analogue of pan-
tothenic acid, and it is oxidized to this substance
within the tissues [8]. Dexpanthenol has been
reported to be an effective antioxidant medica-
tion by several previous studies relating to an
ischemia–reperfusion-induced renal injury
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model, a testicular ischemia–reperfusion model,
and reduced oxidative stress because of gamma
radiation and apoptosis [9–11]. Studies have
shown that dexpanthenol spray promotes cell
proliferation and protects the epithelium. Hose-
mann et al. showed in an experimental study on
paranasal sinuses that dexpanthenol was effec-
tive in accelerating wound healing [12]. In
another study, Klöcker et al. demonstrated that
the combination of dexpanthenol with nasal
decongestants significantly decreased the toxic
effects of these substances with regard to cilia
function and cell growth [13].

Studies Using Nasal Decongestants
in Acute Rhinitis

Deckx et al. reported on four studies using
topical nasal decongestants vs. placebo [5],
although one of these studies was excluded
from the analysis because of suspected bias [14].
As the primary outcome parameter for their
Cochrane meta-analysis on the effects of
decongestants on nasal congestion, Deckx et al.
chose the subject symptom scores (self-reported
score of congestion/symptom score) [5]. In the
study by Eccles, in which repeated doses of
nasal decongestant spray were compared with
placebo, she found a standardized mean differ-
ence (SMD) of 0.59 corresponding to a moder-
ate clinical effect [15]. She found an immediate
effect (SMD 0.51) after 10–15 min as reported by
Akerlund, who used a single dose of a nasal
decongestant spray in comparison to a placebo
spray [16]. For the secondary outcome parame-
ter, nasal airway resistance (NAR), Ferguson
reported a significant improvement [17], Aker-
lund (1 h after single dose) found an effect of
0.68 (SMD), and Eccles demonstrated this effect
(SMD = 0.89) after repeated nasal application
[18] (objective parameter of NAR). The authors
of the Cochrane meta-analysis summarized that
as a result of the small number of studies that
used a topical nasal decongestant, they were
unable to draw conclusions on the effectiveness
of oral vs. topical decongestants.

Reinecke and Tschaikin investigated the
efficacy of oxymetazoline on the duration of
acute rhinitis in 247 patients in their

prospective, randomized, placebo-controlled,
double-blind clinical trial [14]. Duration of
rhinitis was defined as the main efficacy crite-
rion, and time to onset of effects was considered
a secondary outcome parameter. They found an
onset of action 25 s after applying oxymetazo-
line compared with 90 s after applying spray
containing saline solution only (p\0.001). On
the second day of treatment, the improvement
of symptoms in the oxymetazoline group was
significantly better than that in the group
receiving saline nasal spray; this significant
difference persisted until day 8 of treatment.
The authors concluded that the active treat-
ment was able to shorten the duration of the
common cold by 2 days, thus one-third of the
entire duration of the disease [14]. Ninety-five
percent of patients in the oxymetazoline group
rated the tolerability of treatment as very good
or good compared to 94% in the placebo group.

On the basis of these placebo-controlled tri-
als, the continuous application of a nasal
decongestant spray for a period of 7 days in the
treatment of the common cold appears to be
effective with regard to reducing the signs and
symptoms of the disease and to shortening the
period of suffering. There are no safety concerns
with regard to the short-term (less than 1 week)
application of alpha-sympathomimetics in the
nose for the treatment of the common cold.

Studies Using Combined Therapy
of Dexpanthenol with a Nasal
Decongestant Spray

While the effects of the use of nasal sprays
containing decongestants alone mainly focus
on the improvement of nasal obstruction,
additional effects can be expected from adding a
nurturing substance, such as dexpanthenol.
These effects have been studied in two dou-
ble-blind, active-controlled clinical trials com-
paring the monosubstance xylometazoline with
the combination of dexpanthenol and
xylometazoline [19], or oxymetazoline and
dexpanthenol [20]. Kehrl et al. showed that in
patients suffering from acute rhinitis, the com-
bined administration of xylometazoline and
dexpanthenol was more effective than
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xylometazoline monotherapy in decreasing
rhinorrhea, nasal obstruction, conchal swelling,
and hyperemia of the nasal mucosa. The
authors speculated that the more pronounced
effect of this combination on signs and symp-
toms of acute rhinitis was due to the protection
of the epithelium by dexpanthenol. In their
prospective, randomized, and blinded study
involving 100 patients in two groups receiving
either oxymetazoline 0.05% with dexpanthanol
5% (OD) or xylometazoline 0.1% (XO) nasal
drops, Jagade et al. found more pronounced
relief from nasal congestion in the group
receiving the combination treatment [20]. This
difference reached statistical significance. Also,
sneezing and nasal discharge were more signif-
icantly reduced in the combination group than
in the decongestant-alone group. The same
superiority was found for nasal irritation, and
the recovery time was significantly reduced by
about 40%, which appears to be a clinically
relevant reduction. Comparing a liposomal
nasal spray with an ointment containing dex-
panthenol but no decongestant and with an
isotonic sodium chloride spray in rhinitis sicca
patients, Hahn et al. found that, concerning the
nasal moisturization, the liposomal spray was
evaluated better than dexpanthenol and the
isotonic spray [21]. We reckon that the efficacy
and tolerability of a liposomal spray is good
compared to generally recognized treatments of
rhinitis sicca with nasal ointments containing
dexpanthenol alone and with isotonic nasal
sprays.

A post hoc responder analysis of the study
by Kehrl
The onset and the extent of improvement were
further assessed by Kehrl et al. in a post hoc anal-
ysis of a large-scale double-blind, active-con-
trolled study including 152 patients [19]. This
study design is sufficiently powered to allow for
conclusions at the evidence level of Ib. At first
glance, using xylometazoline as control in this
study may appear to be a disadvantage, yet it must
be conceded that it is impossible touse a true nasal
spray placebo and that substituting it with a saline
spray solution, for example, could well improve
the disease by almost 30% [22]. It therefore
appears permissible to treat the control group

with xylometazoline. An observation period of
5 days is relatively short, considering the disease
durationofover 1weekas reported by theauthors.
Nevertheless, a positive aspect of the study design
was the interim observation of all patients after
3 days. It was therefore possible to document an
early onset of action based on the objective inde-
pendent assessment by the investigators without
having to refer to the patient diaries.

For the two symptoms of acute rhinitis,
namely nasal blockage and rhinorrhea, rated by
the patients on a 0–4 Likert scale (0 = absent,
1 = mild, 2 = moderate, 3 = pronounced,
4 = very severe), and the two signs of the dis-
ease, redness of the nasal mucosa and hyper-
plasia of the nasal turbinate, assessed using the
identical rating scale by the otorhinolaryngol-
ogist applying the technique of endoscopic
rhinoscopy, thresholds for ‘‘cure’’ were intro-
duced. The combined assessment of subjective
and objective symptoms provided a better
description of the patients’ status. Additionally,
the occurrence of ‘‘cure’’ was further determined
using the evaluation of ‘‘well days’’. According
to Pfaar, a well day is defined as a day when the
sum score of four parameters does not exceed 2
and no single parameter is worse than mild [23].
This was also employed in the present study and
is outlined in the ‘‘Discussion’’.

In analogy to Klimek et al.’s approach [24],
who based their post hoc responder analysis on
a VAS score, in our post hoc analysis of the
original patient data of the study by Kehrl, a
score of 1 or less was defined as cure or clinically
significant improvement [19]. Patients had been
studied after 3 days and after 5 days of treat-
ment which allowed for an analysis of the
course of the disease under the two treatment
options, meaning the decongestant alone or in
combination with dexpanthenol. After 3 days of
treatment, the proportion of cured patients was
strikingly different in favor of the group treated
with the combination. For the self-assessed
symptom of nasal blockage, 80% of patients
under combined treatment were found to be
cured compared to 29% in the decongestant
group. This result corresponds well with the
objective assessment of turbinate hypertrophy
(71% vs. 29%). Likewise, the patients’ rating of
rhinorrhea after 3 days showed that 73% were
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cured under combined treatment compared
with 21% under nasal decongestant spray alone.
The objective observation of the redness under
endoscopic view confirmed this finding, with a
79% vs. 4% ratio of cure (Fig. 1; Table 1). For the
overall sum score, cure was defined as a value of
2 or less, with no parameter exceeding a value of
1. Given this definition, 47% of all patients in
the group treated with dexpanthenol in addi-
tion to the nasal decongestant can be consid-
ered as cured, compared with 1% in the
monotherapy group (Fig. 2; Table 1). All these
differences based on a clinically meaningful
threshold are statistically significant on the 0.01
level or below. The Chi-squared test was used
for the statistical analysis.

DISCUSSION

Acute rhinitis in the context of a common cold
is a disease that has an important health-eco-
nomic impact. Common colds are frequent ill-
nesses in both children and adults; on average,
adults report 2.5 episodes per year. There is a
considerable loss of working days, a high num-
ber of missed school days, and reduced pro-
ductivity in patients going to work with

Fig. 1 Proportion of patients with mild or absent signs
and symptoms of acute rhinitis (score B1) after 3 days of
treatment for the parameters of rhinorrhea, redness of the
nasal mucosa, nasal blockage, and mucosal hypertrophy of
the turbinates, comparing xylometazoline monotherapy
with the combination of xylometazoline and dexpan-
thenol. **p\0.001 or *p\0.01 compared to
xylometazoline
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symptoms. It has been estimated that the total
economic impact of non-influenza-related viral
upper respiratory tract infections approaches
US$40 billion annually [25].

Decongestant nasal sprays have been a mat-
ter of debate for decades because of tachyphy-
laxis under long-term use and the associated
risk of addiction. The concept of ‘‘privinism’’
has always been a horror for every otorhino-
laryngologist. This issue has been scientifically
substantiated in the comprehensive study by
Graf [26, 27]. Opposing evidence is rather an
exception, such as that reported by Watanabe in
healthy volunteers using oxymetazoline three
times daily for 4 weeks [28] and by Yoo for the
same duration with treatment administration
only in the evenings [29]. Therefore, it is not
surprising that alternatives to the alpha-sym-
pathomimetic drugs have been sought for a
long time. Our group thoroughly investigated

the effects and the tolerability of liposomal
nasal sprays and ectoine-containing nasal
sprays in several clinical trials [21, 30–35]. We
found that both preparations were comparably
effective and low in side effects.

Two studies by Passali et al. investigated the
effects of a nasal spray containing dexpan-
thenol for the treatment of allergic rhinitis in
children for periods of 4 weeks and 2 weeks,
respectively [36, 37]. They studied 100 children
in one trial and 50 children in the other trial. In
both studies, a significant reduction in all
symptoms was observed and mild side effects
were reported only in the single-digit percent-
age range.

Another approach combines xylometazoline
with nurturing substances, which has been
mentioned by Castellano and Mautone [38] as
well as Kehrl and Sonnemann [19]. In 2002,
Castellano and Mautone published a dou-
ble-blind dose–effect clinical trial comparing
nasal sprays containing three different concen-
trations (0.1%, 0.05%, 0.025%) of xylometazo-
line with or without hyaluronic acid with a
control solution that contained benzalkonium
chloride as preservative [38]. They found that
hyaluronic acid seemingly acts as
enhancer/carrier of the active principle of
0.05% xylometazoline.

Our post hoc analysis of patients who can be
considered as ‘‘cured’’ shows that cure is an
extreme exception after 5 days of treatment
with a nasal decongestant spray, which is still
the first-line choice in most guidelines. Nine-
ty-nine percent of patients using the deconges-
tant spray alone still have significant symptoms
at this point of their disease. This observation is
in line with previous findings published by
Mösges et al., who showed that a rhinoscopy
score of 2 or less and a self-rated symptom score
of 2 or less were only reached after 10 days
when patients received only nasal decongestant
sprays [39]. In a double-blind, placebo-con-
trolled trial involving 200 patients with viral
rhinitis, Eccles et al. found a reduction of
symptoms to a mean value of 2 in the group
receiving a placebo spray not before day 7 of the
disease [40]. The addition of iota-carrageenan, a
virostatic agent, did not significantly shorten
this period of suffering. In comparison to this,

Fig. 2 Proportion of patients cured after 5 days of
treatment (sum score B2 and individual parameters B1)
comparing xylometazoline monotherapy with the combi-
nation of xylometazoline and dexpanthenol. **p\0.001
compared to xylometazoline
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the results of our post hoc analysis demonstrate
that dexpanthenol at a concentration of 5%
added to the nasal decongestant spray con-
taining xylometazoline can significantly reduce
the individual signs and symptoms in a major-
ity of patients as early as 3 days after the start of
treatment and thereby reach a cure in almost
half of the affected patients within 5 days.

One of the limitations of the trial design is
that the study did not have a placebo group. All
patients knew that they received at least the
treatment recommended by the guidelines
[41, 42]. This knowledge could have added to the
effects of the treatment. Two findings, however,
are in contrast with this assumption: The results
for patients’ subjective ratings do not differ
considerably from those for the objective obser-
vations made by the investigators using endo-
scopic rhinoscopy. Also, the fact that only 1 out
of 76 patients in the xylometazoline group can be
considered as cured does not support a strong
self-suggestive effect. Given the mechanism of
action, it cannot be easily explained why dex-
panthenol not only reduces the sign of redness
and the symptom of rhinorrhea but also the
swelling of the mucosa, leading to a strong
reduction of the feeling of nasal blockage in most
patients within 3 days. This antiobstructive syn-
ergy with a nasal decongestant, which has
already been described by Jagade, although not
under double-blind, placebo-controlled condi-
tions, needs further clarification [20].

CONCLUSION

Most guidelines [41, 42] recommend a short
treatment course of less than 7 days of nasal
decongestant spray as first-line treatment of
acute rhinitis. This approach is becoming at least
gradually supported by a recent Cochrane anal-
ysis. According to the results of our post hoc
analysis, the addition of dexpanthenol, a com-
pound with antioxidant and wound-healing
properties, appears to have further beneficial
effects on the affected nasal mucosa and may
reduce the time to cure in acute rhinitis.
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