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SUMMARY

Olfactory dysfunction is a common symptom in patients with inflammation of the nasal
mucosa. Among numerous drugs, so far only the use of steroids has been shown to have a
positive effect on olfactory function. Therefore the aim of the present study was to inves-
tigate whether patients with sinonasal disease would benefit in terms of olfactory function
from oral treatment with a herbal drug (combination of primrose, gentian root, vervain,
elder flowers, and sorrel: Sinupret® ) which is commonly used in sinusitis. Olfactory func-
tion was tested using a standardised olfactory test kit (‘sniffin’ sticks’). The drug was
applied in a double-blind fashion: after an initial therapy of 7 days of oral prednisolone for
all participants with a sinonasal olfactory disease, participants were divided into a placebo-
and a verum-group; tests were performed before and after treatment over a 2 months peri-
od. Statistical analysis did not reveal any major differences in olfactory function in relation
to treatment. Considering that its benefit for the inflammatory component of sinusitis has
been shown, the herbal drug may exhibit positive effects on olfactory function in a different
setting, e.g., when applied without preceding administration of prednisolone, or when used

in patients with certain degrees of rhinosinusitis.
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INTRODUCTION

Loss of olfactory function has a major impact on quality of
life. It reduces the perception of flavour during eating and
drinking, affects social behaviour and may result in danger-
ous situations, e.g. when spoiled food or smoke cannot be
detected (V. Causes for a reduced sense of smell are complex.
The malfunction may be caused by a damage of the olfactory
mucosa and neurons due to viral infections or head trauma.
In addition, neurodegenerative diseases (e.g. Parkinson’s or
Alzheimer’s disease) are typically combined with olfactory
dysfunction .

However, in most cases, an inflammation of the mucosa is
responsible for olfactory loss, such as in chronic or acute
rhino-sinusitis @. In patients with rhinosinusitis, olfaction —
besides sneezing and headache — is one of the major symptoms.
Up to now, for treatment of olfactory dysfunction in sinona-
sal disease only the benefit of orally applied steroids has been
shown @, Unfortunately, apart from the positive effect on
smell ability systemically given steroids produce a number of
side effects that limit the usage of the medication, e.g. increase
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of blood pressure, diabetes mellitus, osteoporosis and central
nervous irritations can be observed. Furthermore, the typical
improvement after corticoid therapy is limited for the period
of the treatment; the olfactory performance decreases within
days to weeks when medication is stopped ©.

Therefore, there is an urgent need of an effective and well tol-
erable alternative. In the present study, a herbal drug (a herbal
combination of primrose, gentian root, vervain, elder flowers,
and sorrel: Sinupret®, Bionorica AG, Neumarkt, Germany)
was tested on its effect on olfaction. Its safety and acceptance
is known ©, and a number of studies have proven its beneficial
effect on sinusitis (e.g., 7).

PATIENTS AND METHODS

Participants of this study were recruited from the Smell &
Taste clinic of the Department of Otorhinolaryngology at
the University of Dresden Medical School. After a detailed
interview all patients were examined thoroughly by an
ENT-specialist, including endoscopy of the nasal cavity. The
level of polyposis was determined by the polyposis-score ©,
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ranging from 0 (no polyps) to 3 (total blockage of the nasal
cavity, considering the more affected side). If history and
clinical findings suggested a sinonasal cause for the olfactory
disease patients were informed about intention and risks of the
study, following the Declaration of Helsinki about ethics in
studies on human beings.

Fifty-five patients participated in the first session (23 female,
32 male; mean age 53 years). After signing the consent form,
patients were asked to estimate their olfactory ability (very
good to very poor) and the degree of olfactory function was
investigated.

Olfactory testing

Olfactory function was assessed by means of the ‘Sniffin’
Sticks’ test kit, a validated psychophysical technique consist-
ing of phenylethanol odour threshold testing, odour discrimi-
nation, and odour identification tests (9. The results of the
individual tests were summated to the so called TDI-score
(with a maximum score of 48 points), which reliably indicates
the degree of olfactory function. A score of 32 points or more
represents normosmia, a score between 16 and 32 points stands
for reduced olfactory function in terms of hyposmia, and a
score of less than 16 points indicates functional anosmia V.
All of these patients received the identical medication in the
first step, i.e. 30 mg Prednisolone daily for one week (see
Figure 1 for a graphical display of the study design). A sec-
ond session with similar tests was performed 1 week later.
Condition for the further participation in the study was an
improvement of olfactory function by means of an increase
of TDI-score of more than 3 points. If they did not fulfil this
change they were excluded from the further study. From this
point the remaining patients were divided into either the verum
group (n = 16) or the placebo group (n = 20), receiving either
the herbal drug or placebo orally thrice a day for 2 months in a
double-blind manner. After this period, in a third session again
the olfactory performance was tested. In order to observe a
long-term effect, finally, after one month of no treatment, a
last session took place. In addition, patients were grouped
regarding the grade of polyposis, considering the more affected
side. Accordingly, 7 (8) patients had no polyps, 10 (5) patients
grade 1 and 3 (3) grade 2 in the placebo- (verum-) group.
Polyposis grade 3, a total blockage of the nose was an exclu-
sion criterion.

Statistical analysis

Statistical analyses were performed using SPSS (Statistical
Packages for Social Sciences, Version 12.0; SPSS Inc., Chicago,
IL, USA). T-Tests were used for investigating differences
between groups. In addition, one-way analyses of variances
(ANOVA) were used to study the relation between the TDI
score and variables like smell ability (an-/hyp- or normosmia),
ratings, and change of TDI-score in relation to therapy. The
level of significance was set at 0.05.
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RESULTS

According to the above mentioned study design, after drop-
ping out of 19 patients, 36 patients were finally included (17
female, 19 male; mean age 52 years). There were no differences
between the groups regarding age, duration of sinonasal dis-
ease and smell impairment or the initial olfactory test results
(Table 1).

Mean changes in TDI-score between first and second session
(one week of prednisolone treatment) were highly significant
for the placebo- and verum group (13.2 and 11.1 points,
respectively; p < 0.001), without significant differences between
groups (Figure 2). After 2 months of placebo- / verum-treat-
ment a significant decrease of the test scores could be observed
in both groups (8.4 points in the placebo group, and 6.8 points
in the verum group), again without significant difference
between groups. In the last session, after an additional month
of no treatment, only minimal changes of the mean TDI-score
occurred (1.1 and -0.7 in the placebo and the verum group,
respectively).

Changes between baseline (first session) and each following
session were significant in each group (p < 0.05). However,
there was no significant effect of the factor ‘treatment’ on the
TDI-score (F[df = 2] = 0.28; p = 0.67).

Regarding the influence of polyposis on olfactory function, a
clear effect could be seen: the higher the grade of polyposis the
lower the initial TDI-score ((F[df2]4.3; p = 0.018); Figure 3).
Furthermore, changes of TDI-score in the course of the study
varied depending on the degree of polyposis: the more the
nose was blocked by polyps initially (i.e. the worse olfactory
function) the higher was the positive effect of prednisolone
regarding the TDI-score. This effect disappeared after 2 and 3
months after the end of prednisolone treatment.

DISCUSSION

In the present study, the influence of the herbal drug on sinon-
asal olfactory dysfunction was investigated. The results suggest
that there is no therapeutic effect of the presently used dosage
and duration of the verum on olfaction.

The reduction of the sense of smell can be a very incriminat-
ing situation, affecting quality of life of the concerned patients
(112 Unfortunately, these patients often receive no or poor
information about their diagnosis and prognosis regarding
their disease, because apparently knowledge of physicians
about this issue is limited . But even if the disease and its
cause are identified, therapy remains difficult. So far, in repre-
sentative studies on therapy of olfactory dysfunction, only the
benefit of orally applied steroids could be demonstrated 1419,
The responsible mechanisms are thought to be the anti-inflam-
matory and anti-edematous effects. Unfortunately, measur-
able improvement of olfactory function does not remain but
typically decreases after a certain period of time. Some patients
report deterioration almost immediately after finishing the
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Table 1. Descriptive statistics of baseline data from all participants, separately for the verum and the placebo group.

paired t-Test

Group n Mean SD T df Significance
age (years) Placebo 20 53 (34-67) 9.3
0.513 34.0 0.611
Verum 16 51.2 (22-67) 11.9
sinusitis Placebo 10 9.1(1-24) 8.7
-0.475 21.0 0.640
since (years) Verum 13 11.1(3-35) 10.7
Olfactory
impairment Placebo 20 9.5 (1-30) 9.1 1.235 29.9 0.226
since (years) Verum 16 6.3 (1-20) 4.9
TDI (sum score) Placebo 20 14.3 5.6
-1.205 24.9 0.240
Verum 16 17.3 8.5
Threshold Placebo 20 1.5 22
(dilution steps) -1.130 34.0 0.266
Verum 16 2.5 2.8
Discrimination Placebo 20 6.4 1.7
E’;‘rlfe‘l’g; -1.416 233 0.170
V 16 7.6 2.9
identified) erum
Identification
(number cor- Placebo 10 6.4 2.8
rectly identified) -0.699 24.9 0.491
Verum 13 7.2 4.2

n = number of subjects; SD= standard deviation; SEM = Standard error of mean; T = t-value; df = degrees of freedom.

steroid therapy within days, other investigators demonstrated
a decrease within 2 — 5 months 1419, Thus, an effective and safe
long-term medication is not available up to now.

The herbal drug tested in this study is well established and
the effectiveness on acute and chronic sinusitis was frequently
demonstrated 7¥. Both, mucolytic and anti-inflammatory
properties 1719 seem to be responsible for the improvement
of disorders related to the rhino-sinusitis. However, its posi-
tive impact on olfaction was only described in an unpublished
investigation, where a significant improvement of olfactory
function was observed after 2 weeks treatment of patients with
acute and acute recurrent sinusitis .

As far as we know, the most effective therapy for sinonasal
olfactory disease is systemically administered prednisolone.
Starting at the best possible level of olfaction that can be
achieved by conservative treatment, we investigated whether
subsequently applied herbal drug is able to inhibit or deceler-
ate the expected decrease of olfactory function towards the
pre-therapeutic state. The here used dosage and duration of
therapy with the herbal drug did not show such an effect.
Even though a direct comparison between prednisolone and
the herbal drug is difficult with the present study design, it
appears to be obvious that the herbal drug has a less intense
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potency on the olfactory component of sinonasal disease
than prednisolone. In addition to the mentioned general anti-
inflammatory property prednisolone comprises some specific
interaction that might explain its predominance. For example,
the expression of a Na®/K™®-ATPase in the olfactory mucosa
is regulated by prednisolone @Y. This enzyme is involved in
the modulation of the ionic concentration of the olfactory
mucosal microenviroment ®?. Furthermore, prednisolone has
a positive influence on the nitric oxide (NO) -metabolism in
the olfactory mucosa @». NO is known to have antibacte-
rial effects and stimulates the mucociliary transport system
@4, In addition, NO seems to play an important role in central
processing and modulating of olfactory information ®>. Taken
together, prednisolone produces a clear improvement of olfac-
tory function via various pathways which cannot be sustained
by the herbal drug.

In both groups, verum and placebo, there was a significant
decrease of the TDI-score after finishing the prednisolone
therapy. However, importantly, this decrease does not lead to
the very low, pre-therapeutic level, but remains significantly
higher than the initial TDI-score (mean 5.9 / 3.6 points; p >
0.001 / p = 0.035 for placebo / verum, respectively). In addi-
tion to the initial effect of prednisolone, another phenomenon
could explain the long lasting improvement of olfactory func-
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Figure 1. Graphical display of the study design.

tion. In fact, the simple focusation of the patients on olfactory
function might increase the patients’ interest in odours, lead-
ing to a more frequent exposure to odours. Similar effects of
short-term exposure to odours have recently been shown in a
controlled study ®® possibly indicating the high plasticity of
the olfactory system.

Another interesting finding is the influence of the degree of
nasal polyps on olfactory function and its responsiveness
towards oral prednisolone. As shown in Figure 3, higher
polyp-scores go along with decreased TDI-scores, reflecting
a more extended mechanical blockage of the nose and a more
severe chronic inflammatory damage of the mucosa, i.e., a
higher severity of the rhinosinusitis ?”. The shrinking effect
on nasal polyps 1¢* in addition to the above-mentioned path-
ways (effect on the NO- and ATPase- metabolism, training
effect) explains the relatively strong improvement.

As a weak point of this study one has to state, that the
number of investigated patients (n = 36) is small. Thus, the
power is low, even though proper statistical analyses could
be applied. Higher numbers of subjects would be desirable to
strengthen the above-mentioned results.

CONCLUSION

The present study aimed to investigate a possible positive
effect of a herbal drug on olfactory dysfunction caused by an
inflammatory nasal disease. In the here mentioned dosage and
duration the herbal drug was not able to stabilize an improve-
ment of olfactory function that was achieved before by an
orally administered therapy of prednisolone. Considering
that its benefit for the inflammatory component of sinusitis
has been shown, the herbal drug may exhibit positive effects
on olfactory function in a different setting, e.g., when applied
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Figure 2. Change of olfactory function (TDI score) over time. Between
sessionl and session 2 subjects received treatment with systemic pred-
nisolone. After session 2, olfactory function decreased symmetrically
for both, verum and placebo.

without preceding administration of prednisolone, or when
used in patients with certain degrees of rhinosinusitis. In con-
trast, the well-known potency of prednisolone on olfactory
impairment could be shown clearly, especially with regards to
the presence of nasal polyps. Taken together, further studies
are required since there is an urgent need for an effective and
long lasting therapy to treat olfactory diseases.
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