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Abstract
Objectives: Demonstration of the efficacy and safety of an herbal
combination containing horseradish root and nasturtium herb for the

treatment of uncomplicated, acute rhinosinusitis.
Design: Randomized, double-blind, placebo-controlled, two-arm, par-
allel  group,  multicenter, phase IV  clinical  study.

Setting: Sixteen centers in Germany, from October 2017 to March
2018. Participants: Adult patients (>18 — 75 years, male and female)
diag-nosed with uncomplicated, acute rhinosinusitis.
Interventions: Participants received the herbal combination or placebo
(3 x 4 per day) for 14 days.

Clinical trial registration: EudraCT 2017-002081-40.

Endpoints: Primary endpoint was MRSS;,,,/MRSS,,; documented be-
tween day 6 and day 10, computed as AUC, assessed by ANCOVA
with day 3 as covariate. MRSS;,,,/MRSS,,.;, responder rates, efficacy
assessment and SNOT-20 GAV were used as secondary endpoints.
Results: Out of 380 randomized participants, 238 were included in the
FAS for statistical analysis. Treatment with the herbal combination
revealed a significant smaller AUC (14.99) compared to placebo (18.52,
p=0.0003). Moreover, MRSS;,,,/MRSS,,.;: was significantly lower after
administration of the herbal combination in comparison to placebo
(3.60 herbal combination vs. 4.40 placebo, p=0.0018). Responder rates
were significantly higher at visit 3 of patients receiving the herbal com-
bination compared to placebo (92.1% herbal combination vs. 83.3%
placebo, p=0.0418). Adverse events occurred in 21.9% and 18.6% of
participants receiving the herbal combination and placebo, respectively.
Most common adverse events were headaches and gastrointestinal
complaints.

Conclusion: Efficacy and safety of the herbal combination in compari-
son to placebo were confirmed while the treatment was well tolerated.
Keywords: Uncomplicated, acute rhinosinusitis, herbal medicinal
product, MRSS, SNOT-20, horseradish, nasturtium herb, randomized
clinical trial, Tropaeoli majoris herba, Armoraciae rusticanae radix
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1 | INTRODUCTION

hinosinusitis (RS) is defined as simultaneous
Rinﬂammation of'the nasal mucous membrane

(’rhinitis”’) and inflammation of the mucous
membrane of the paranasal sinuses (’sinusitis”),
which leads to symptoms like nasal blockage, ob-
struction or congestion or nasal discharge (anterior,
posterior, nasal drip). Additional symptoms include
facial pain or pressure, the reduction or loss of smell,
headache and fever (1, 2).

Complicated RS is characterized by intracranial and
intraorbital spread of infection, which is not observed
in case of uncomplicated RS (3, 4). Acute RS (ARS)
is defined if symptoms occur for less than 12 weeks,
while patients showing symptoms for more than 12
weeks are diagnosed with chronic RS (CRS) (1,
2). ARS is further divided into bacterial and viral
ARS. The latter is often caused by viruses such
as rhinovirus, adenovirus and parainfluenza virus
and represents the most common cause of ARS.
Over time, acute viral RS (AVRS) may evolve into
acute bacterial RS (ABRS), which is often caused by
Streptococcus pneumonia, Haemophilus influenza
and Moraxella catarrhalis (5) .

There are several guidelines for the definition, di-
agnosis and treatment of RS, which partly differ
regarding their criteria for diagnosis. However, nasal
congestion, obstruction or blockage, purulent rhin-
orrhea and facial pain or pressure are considered
as primary indicators for the diagnosis of ARS (6).
Additionally, markers of inflammation such as C-
Reactive Protein (CRP), Procalcitonin or Erythro-
cyte Sedimentation Rate (ESR) support ARS diagno-
sis. Further assessment is not necessary even though
techniques such as nasal culture or sinus puncture
may be used to analyze specific pathogens involved
in ARS. In case of severe ARS, imaging techniques
like CT (computed tomography) are considered (7) .

With affecting 6 to 15% of the population, ARS is a
very common condition and thus, causes significant
direct and indirect costs. The former involves costs
due to prescriptions, visits and imaging techniques
while employees suffering from ARS indirectly cre-
ate costs due to absence and reduced productivity (7)

Since ARS resolves over time, antibiotics are not
necessary and should only be considered in case
of severe ARS. Instead symptomatic treatment rep-
resents the primary therapy option including in-
tranasal corticosteroids, saline nasal irrigation and
analgesics (5). Especially herbal drugs are often used
to treat ARS symptoms. However, there are only few
double-blind randomized clinical studies investigat-
ing the efficacy of herbal drugs (7) .

The drug under investigation is licensed in Ger-
many since 2005 and represents a combination
herbal medicinal product (CHMP), which contains
powdered nasturtium (7ropaeoli majoris herba) and
horseradish root (Armoraciae rusticanae radix) as
active pharmaceutical ingredients (API). Efficacy
and safety were demonstrated for the prophylac-
tic treatment of episodes of respiratory tract infec-
tions (8). In addition, previous findings indicate that
the herbal combination represents an alternative to
antibiotics for the treatment of urinary tract infec-
tion (9) and especially acute, uncomplicated cys-
titis (10). Previously, an observational study had
shown that the herbal combination was as effective
in treating acute sinusitis as antibiotics (11, 12) .

However, there is still insufficient evidence regard-
ing the efficacy of horseradish root and nasturtium
for the treatment of ARS. Therefore, this double-
blind randomized, placebo-controlled, two-arm, par-
allel group, phase IV clinical study aimed to investi-
gate the efficacy and safety of the herbal combination
in adult patients suffering from uncomplicated ARS.

2 | MATERIAL AND METHODS

Study design:
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RANDOMIZED CONTROLLED TRIAL OF AN HERBAL COMBINATION CONTAINING
TROPAEOLI MAJORIS HERBA AND ARMORACIAE RUSTICANAE RADIX

This was a multicenter, randomized, double-blind,
placebo-controlled, two-arm, parallel group, phase
IV clinical study, which was conducted from Octo-
ber 2017 to March 2018 in 16 study sites in Ger-
many. The study protocol was approved by the lead-
ing Ethics Committee “Landesamt fiir Gesundheit
und Soziales Berlin” (LAGeSo; Berlin, Germany)
on September 05, 2017 (EudraCT-number: 2017-
002081-40). The clinical trial has been conducted in
accordance with the requirements of the study pro-
tocol and in compliance with the ethical principles
of the Guidelines for Good Clinical Practice (GCP),
the Declaration of Helsinki and in strict compliance
with the German Drug Law and the Federal Data
Protection Act. The aim of this study was to in-
vestigate the safety, efficacy and tolerability of the
herbal combination in comparison to placebo for the
treatment of uncomplicated, acute rhinosinusitis.

Randomization of participants was conducted by an
independent biostatistician who was not involved in
patient recruitment and data collection. Similar ap-
pearance of the herbal combination and placebo with
no information on the blisters regarding designation
and strength of study medication ensured blinding of
the investigator and patient. The allocation of patient
and study medication was based on the randomiza-
tion number on the blister and the randomization list.

Study medication was provided by the sponsor and
packaged for the purpose of this study. All persons
involved in the study, including monitor, princi-
pal investigator, biometrician and sponsor remained
blinded throughout the study. In case of emergency,
subjects could be unblinded at any time. Final un-
blinding was performed by the biometrician after
Blind Data Review and closure of the database.

Participants:

Outpatients suffering from uncomplicated, acute rhi-
nosinusitis between 18 and 75 years of age were
enrolled. To assess manifestation of ARS, a ma-
jor rhinosinusitis symptom score (MRSS) was used
by investigators (MRSS;,,,,)) and patients (MRSS,,.;).
Patients were included in the study if they got di-
agnosed with (recurrent) uncomplicated, acute rhi-
nosinusitis, a MRSS;,,, of >8 and <12 along with
nasal obstruction (blocked nose) and facial pain or
pressure (mild or moderate). Moreover, symptoms

had to occur no later than 3 days prior to inclusion
in the study.

Exclusion criteria comprised the following: chronic
rhinosinusitis; polyposis nasi; cystic fibrosis;
anatomical changes of nasal septum; acute symp-
toms of allergic rhinitis (hayfever); clinically
relevant findings (significant changes in comparison
to expected values); patients suffering from asthma;
known intolerability against powdered nasturtium,
horseradish root or any excipient of the herbal
combination; patients with contraindications listed in
the patient information; immunosuppressed patients;
patients showing signs of fulminant, bacterial
sinusitis; severe diseases of liver or kidneys;
severe somatopathic, neurological and/or psychiatric
disease; diseases or situations, which put the patient
at risk or affect study results; alcohol or drug abuse.
Moreover, patients with the following medication
were excluded: intake of immunosuppressive drugs
within the last 8 weeks prior to screening; systemic
or nasal antibiotics or corticosteroids within 30
days before inclusion; systemic, antiviral treatment
including Aciclovir, Zanamivir or Oseltamivir
during the last 30 days prior to visit 1; intake
of homeopathic for symptomatic treatment of a
common cold or drugs with immunomodulatory
characteristics within 7 days prior inclusion; patients
who need antibiotic treatment at the time of
inclusion. Additionally, patients were excluded in
case of participation in other clinical studies or
the same study within 6 weeks prior to inclusion
or during this clinical trial. Moreover, pregnancy;
lactation or use of unsafe contraceptive represented
additional exclusion criteria.

Interventions:

One tablet of the herbal combination contains 80
mg horseradish root powder and 200 mg nasturtium
powder, produced by grinding of unmodified dried
plants. Placebo tablets were provided by the man-
ufacturer of the herbal combination and resembled
the drug under investigation. Participants of each
group were instructed to take 4 tablets 3 times per
day for 14 days starting at visit 1 (day 0). In case of
insufficient efficacy, applying physical heat and oral
Paracetamol as medicinal product was used as rescue
treatment.

CMRO 03 (10), 665—-681 (2020) CURRENT MEDICAL RESEARCH AND OPINION 667



CURRENT MEDICAL RESEARCH AND OPINION

Outcome measures:

In this study, a co-primary endpoint represented the
primary endpoint, which was the mean of MRSS;,,,,
and MRSS,,; (MRSS;,,,/MRSS,,;) between day 6
and day 10, computed as AUC (area under the curve)
and assessed by ANCOVA (analysis of covariance)
with day 3 as covariate. A 4-point scale was used
(0=no symptoms, 1=mild symptoms, 2=moderate
symptoms, 3=severe symptoms) to evaluate man-
ifestation of ARS symptoms (anterior and poste-
rior secretion, nasal congestion, headache, and facial
pain/pressure), resulting in a maximum MRSS of 15.
On the one hand, symptoms were assessed by the
investigator (MRSS,,,,,) at each visit. On the other
hand, symptoms were evaluated on a daily basis
by the patient (MRSS,,;) and documented in the
patients’ diary.

Secondary endpoints included the AUC of MRSS;,,,,
and MRSS,,;. Additionally, changes of the Sino-
Nasal-Outcome Test - German Adapted Version
(SNOT-20 GAV) total score and the sub scores pri-
mary nasal symptoms (PNS) and secondary rhino-
genic symptoms (SRS) were analyzed. Moreover,
responder rates and evaluation of efficacy were used
as secondary outcome measures. Efficacy was as-
sessed by the investigator at visit 2-5 in comparison
to baseline at visit 1 based on the following scale:
O=symptoms diminished; 1=symptoms improved;
2=no change of symptoms; 3=symptoms worsened.
Patients whose symptoms improved or diminished
(scores 0 and 1) were defined as responder whereas
symptoms of non-responder did not change or wors-
ened (scores 2 and 3). For evaluation of safety and
tolerability, adverse events, vital signs (blood pres-
sure, pulse and body temperature), clinical chemistry
and histopathology were documented. Moreover,
tolerability was assessed at visit 5 by the investigator
and patient using a 11-point visual analogue scale
(10=best tolerability; O=worst tolerability).

Procedure:

This study covered a period of 14 days Figure 1 ,
during which 5 visits took place, 2 of which were
conducted on the phone (visit 2 and 4).

At visit 1, patients in an outpatient treatment were
screened and checked regarding inclusion and ex-
clusion criteria. After informed consent was ob-
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tained, demographic, anamnestic data and concomi-
tant diseases, intake of concomitant medication and
medication taken within the last 30 days as well
as baseline MRSS;,,, and MRSS,,,; were recorded.
Moreover, vital signs were checked, a pregnancy test
and physical examination were conducted. Suitable
participants were randomized and received study
medication and a patient’s diary. Additionally, the
SNOT-20 GAV questionnaire was completed in the
presence of the investigator at visits 1, 3 and 5.

Inclusion and exclusion criteria, concomitant dis-
eases and medication, vital signs, MRSS;,, and
MRSS,,.:, adverse events (AE) and severe adverse
events (SAE) were checked at each visit. At visits 1,
3 and 5, blood samples were taken for clinical chem-
istry. Efficacy of study medication was evaluated by
the investigator at visits 2, 3, 4 and 5. On a daily
basis, participants documented MRSS,;, intake of
study medication, rescue medication (Paracetamol)
and rescue treatment (applying physical heat) as
well as body temperature above 38.5°C. MRSS,,;;
entries were checked by the investigator at visit 3
and 5. On a weekly basis, adverse events, changes of
concomitant medication and non-medical treatment
as well as the amount of horseradish root or nastur-
tium ingested with the diet were documented by the
patient. At the end of the study, patients returned the
diaries and remaining study medication.

Statistical analysis:

Sample size calculation and statistical analyses were
carried out in accordance with the ICH-GCP guide-
lines. For sample size calculation, a MRSS;,,, of
3.4£3.3 and 2.4£2.5 and a MRSS,,;; of 3.54+3.3
and 2.64+2.9 was assumed for placebo and herbal
combination, respectively. To detect a difference be-
tween the herbal combination and placebo, a power
of 93% for MRSS;,,, and 80% for MRSS,,,; as well
as a sample size of 190 participants per group was
required.

If initial data was missing, NOCB (next observa-
tion carried backward) was used for data imputation
while missing intermediate or final values were im-
puted using LOCEF (last observation carried forward).
Additionally, a sensitivity analysis (SENS) was per-
formed, in which missing data was imputed using
NOCSB, interpolation and linear regression.
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Efficacy was evaluated using mixed model repeated
measurement (MMRM) covariance analysis, AN-
COVA and x*-test. Evaluation of tolerability and
adverse events was performed with y2-test and U-
test while changes of vital signs were analyzed using
the Wilcoxon-Mann-Whitney U-Test and t-test. All
tests used a level of significance of a=0.05 (two-
sided).

Based on the exclusion criterion allergic RS, patients
likely suffering from allergic RS had to be taken
into account. The pollen flight causing allergic RS
is mainly characterized by alder and hazel pollen,
which reached its peak in February and March 2018.
Therefore, patients enrolled in the study during these
months were excluded from the FAS, which was
used for evaluation of efficacy.

Results

Three hundred eighty-seven subjects were screened,
of which 380 patients were randomized Figure 2. The
ITT population, which comprised patients with at
least one post-baseline value, included 185 patients,
each receiving the herbal combination or placebo
(Figure 2 ITT). Due to allergic RS, 67 patients and
65 patients were excluded from the FAS in the
herbal combination and placebo group, respectively
(Figure 2 FAS). The FAS included 118 patients
receiving the herbal combination while 120 patients
received placebo. Patients with no severe protocol
violation represented the PP population in which 110
patients administered the herbal combination and
114 patients received placebo. Demographic data of
patients in the FAS was homogeneous Table 1.

The number of patients (n) and their proportion in the
corresponding treatment group (%) are given. Abbre-
viations: ARS: acute rhinosinusitis, BMI: body mass
index, FAS: full-analysis-set

Baseline data was documented at day 0, which re-
vealed a median MRSS,,,, and MRSS,,; of 9 in
both groups Table 2. Additionally, compliance was
recorded and defined if >85% of study medication
was used. Both groups of the FAS population re-
vealed a compliance rate of 100%. Only one subject
of the FAS population revealed a compliance rate
<85%. Consequently, a homogenous population was
evaluated.

On day 0, visit 1, the investigator and patient eval-
uated the manifestation of the 5 main symptoms
of ARS. The number of patients (n) and their pro-
portion (%) in the treatment groups are depicted.
Abbreviations: MRSS,,,,,: major rhinosinusitis symp-
tom score, assessed by the investigator, MRSS
major rhinosinusitis symptom score, assessed by the
patient.

Efficacy:
The intensity of symptoms, indicated as
MRSS;,,,/MRSS,,;, revealed a difference be-

tween placebo and the herbal combination after
day 6. An obvious difference for the endpoint
MRSS;,,,/MRSS,,.; was shown between day 6
and day 10 whereby administration of the herbal
combination resulted in a lower MRSS;,,,/MRSS,,,
compared to placebo Figure 3. After 10 days,
MRSS;,,,/MRSS,.; decreased further but a marked
difference between the groups was no longer
observed Figure 3.

A previous study showed that the herbal combination
product exhibited a delayed onset of activity. There-
fore, day 3 was used as baseline for further evaluation
of the treatment period between day 6 and day 10
Figure 4. On day 6, participants of the phytother-
apeutic group showed a lower MRSS;,,,/MRSS,,;
with 4.44 in contrast to subjects of the placebo group
with 5.19 (Figure 4 A, p=0.0070). The most sig-
nificant effect (p=0.0002) was observed on day 7
as MRSS;,,,/MRSS,,; was 3.92 in patients treated
with the herbal combination, whereas participants
receiving placebo showed a MRSS;,,,/MRSS,,; of
4.95 ( Figure 4 A). On day 10, MRSS;,,,/MRSS,,.;
revealed a slight difference between placebo and
phytotherapeutic group (Figure 4 A). The mean
of MRSS;,,/MRSS,.: between day 6 and day 10,
showed a significant difference in favor of the herbal
combination product (Figure 4 B, p=0.0018). Im-
portantly, the AUC of MRSS;,,,/MRSS,,,; was sig-
nificant lower after administration of the herbal
combination in comparison to placebo (Figure 4 C,
p=0.0003).

Assessment of efficacy by the investigator (at visit 3)
revealed that 92.1% of patients receiving the herbal
combination showed improved symptoms or even
no more symptoms whereas a lower proportion of
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TABLE 1: Demographic and anamnestic data of the FAS.

Variable Herbal Placebo Total

combina-

tion

% % %

Patients diagnosed with ARS 118 120 238
Median age (years) 33.0 37.0 36.0
<30,n, % 50 422 44 36.7 94 39.5
31-60,n, % 64 54.2 69 575 133 55.9
>60, n, % 4 34 7 58 11 4.6
Male, n, % 35 29.7 42 35.0 77 324
Female, n, % 83 70.3 78 65.0 161 67.6
Median BMI (kg/m2) 25.6 25.6 25.6

Time since onset of acute symptoms prior
to enrollment in the study (days)

0 2 1.7 4 33 6 2.5
1 35 29.7 41 34.2 76 31.9
2 77 65.3 69 57.5 146 61.3
3 4 34 6 50 10 4.2
Known, relevant previously treated dis-
eases and/or medical interventions
no 85 72.0 95 79.2 180 75.6
yes 33 28.0 25 20.8 58 24.4
Concomitant diseases at the beginning of
the study
no 63 53.4 63 52,5 126 529
yes 55 46.6 57 475 112 471
TABLE 2: Baseline MRSS;,,,, and MRSS,,;.
MRSSinv MRSSpat
Herbal Placebo Herbal Placebo
combi- combi-
nation nation
% % % %
<8 - - - - 24 203 29 24.2
8-12 118 1 120 1 89 754 88 73.3
>8 - - - - 5 42 3 2.5
Median 9.0 9.0 9.0 9.0
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subjects in the placebo group revealed improved or
no more symptoms (83.3%, Figure 5 A). Thus, a
treatment with the herbal combination resulted in
a significant higher rate of responders at visit 3
(Figure 5 B, p=0.0418).

A significant decrease of the total SNOT-20 GAV
was observed (Figure 6 A, p=0.0351) in the phy-
totherapeutic group while at visit 3 symptoms of
the sub scores PNS and SRS improved signifi-
cantly after administration of the herbal combination
compared to placebo (Figure 6 A, PNS: p=0.0427,
SRS: p=0.0128). Importantly, administration of the
herbal combination resulted in a greater reduction
of the symptoms anterior secretion (p=0.0235) and
headache (p=0.0486) at visit 3 (Figure 6 B). Espe-
cially PNS, SRS, headache and anterior secretion are
often experienced as the most troublesome symp-
toms by patients.

Taken together, these results demonstrate, that the
herbal combination leads to a faster relief of ARS
symptoms until day 10, which improves quality of
the patients’ lives.

Safety:

Side effects occurred in 42 participants of the
phytotherapeutic group (21.9%) and in 35 pa-
tients receiving placebo (18.6%) (Figure 7 A). The
most commonly reported AE included headache
(herbal combination: 7.8%, placebo: 7.4%) and gas-
trointestinal disorders (herbal combination: 5.7%,
placebo: 3.2%). At least one possible causal link
to study medication was observed in about 4% in
both groups, whereby four patients developed gas-
trointestinal disorders. One patient of the placebo
group required hospitalization due to visual field
loss, which was reported as serious adverse event.
However, its association with the study medication
in the blinded phase was rated unlikely. Premature
termination was necessary for six patients of both
groups, which was mainly due to fever or infec-
tions. In terms of vital signs, hematology and clinical
chemistry, no difference between placebo and the
herbal combination was observed. Administration of
placebo was better tolerated in comparison to the
herbal combination. However, overall tolerability of
the herbal combination was still rated with 8.73 and
8.82 on a 11-point scale by patients and investigator,

respectively (Figure 7 B).

3 | DISCUSSION

An effective treatment for uncomplicated, acute rhi-
nosinusitis is of great interest since there is a high
prevalence and the disease is associated with in-
creased costs due to prescription of antibiotics, doc-
tor’s visits and absences due to sickness (7). ARS
is often treated with antibiotics even though watch-
ful waiting and symptomatic treatment are recom-
mended while the use of antibiotics is considered in
severe cases of ARS (5). Moreover, it is necessary to
distinguish between ABRS and AVRS as antibiotics
are ineffective in case of acute viral RS (3). Never-
theless, antibiotics are often prescribed to treat ARS
despite of communicated severe concerns regarding
overuse of antibiotics with increasing health care
costs and dangerous antimicrobial resistance (13).
Interestingly, results from a randomized controlled
trial and a meta-analysis showed that a commonly
prescribed antibiotic did not lead to significant im-
provement of ARS symptoms in comparison to
placebo. In general, antibiotics were shown to have
a rather small effect on recovery of ARS (14, 15).

Here we show that the herbal combination prod-
uct resulted in less pronounced ARS symptoms
(MRSS;,,,/MRSS,,,;) between day 6 and day 10
compared to placebo. Moreover, the total score of
SNOT-20 GAV, PNS and SRS as well as individual
symptoms such as anterior secretion and headache
were significantly improved after administration of
the herbal combination, which was verified by sig-
nificantly higher responder rates at visit 3 in the
phytotherapeutic group. Thus, administration of the
herbal combination resulted in faster reduction of
ARS symptoms in comparison to placebo, thereby
improving quality of life of patients.

The MSS (Major symptom score) is widely used
to evaluate efficacy in clinical trials (7). This study
used a MRSS, which is based on the MSS and com-
prised the five most relevant ARS symptoms namely,
anterior and posterior secretion, congested nose,
headache and facial pain or pressure. In a similar
study, the intensity of symptoms was only assessed
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by the investigator (16), while in this study the pa-
tients’ perception (MRSS,,,;) was additionally con-
sidered. Even though in another study MRSS,,,, and
MRSS,,.; were used, the symptom scores were eval-
uated separately (17). In contrast, the mean of both
scores (MRSS;,,,/MRSS,,;) was additionally evalu-
ated. Moreover, the AUC of MRSS;,,,/MRSS,,; rep-
resents an evaluation of a specific treatment period
(day 6 — day 10), whereas other studies focused on
specific time points (16, 17). Taken together, these
endpoints consider both the investigators’ and pa-
tients’ assessment and provide information about the
period of treatment instead of specific time points.

In the present study, 92.1% of patients were identi-
fied as responders at visit 3. Similar results for re-
sponder rates were reported by another study, which
revealed 86.1% of patients as responders on day
7 (16). Interestingly, responder rates on day 10 and
day 14 still showed significant differences between
placebo and the herbal drug (16), which is surprising
as spontaneous self-healing rates of 60-80% are ob-
served after 2 weeks (2). It is therefore expected that
the symptoms of both groups will be quite similar
after 14 days, as demonstrated in this study. This
ongoing effect shown by Jund et al. might be ex-
plained by patients suffering from allergic RS, as in
this case no self-healing is involved. The results of
the present study indicate that the herbal combination
supports self-healing, resulting in a faster reduction
of symptoms between day 6 and day 10.

The efficacy of the herbal combination investigated
in this study is likely based on the antimicrobial and
antiviral activity of Tropaeoli majoris herba and Ar-
moraciae rusticanae radix. Several findings revealed
antibacterial, anti-oxidative and anti-inflammatory
activity of nasturtium (18). In addition, it is likely
that Tropaeoli majoris herba has antiviral charac-
teristics (19). Moreover, it was reported that antimi-
crobial activity of the herbal combination is specific
for S. pneumonia, H. influenza and M. catarrhalis.
These properties were shown to be mediated by
isothiocyanates, which are compounds of nasturtium
and horseradish (20).

The safety profile of placebo and the herbal com-
bination is nearly identical since adverse events in

both groups were reported with similar incidence
while placebo treatment was slightly better tolerated

ALBRECHT, STANGE AND SCHERMULY

compared to the herbal combination product.

4 | CONCLUSION

In conclusion, daily intake of the herbal combination
product enhances the relief of symptoms and thus
improves quality of life of patients suffering from
ARS while its use is safe and well tolerated.
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Treatment for 14 days

Placebo: 3 x 4 tablets / day

Herbal combination: 3 x 4 tablets / day

Visit 1 2" 3 4* 5
Day 0O 3 7 10 14
nterval +1 +1 +1 +2
4 4 A 4
Daily documentation MRSS,
I | I
Randomization Visit on the MRSS,,,, Visit on the End of trial
MRSS,,, phone SNOT-20 GAV phone MRSS,,,
SNOT-20 GAV MRSS,,, MRSS,,,, SNOT-20 GAV

FIGURE 1: Study design. This study was conducted within 14 days and included 5visits, with visit 2 and 4
performed on the phone. At each visit, MRSS;,,,was assessed by the investigator while MRSS,,.; was
documented eachday in the patients' diary. At visit 1, 3 and 5, a SNOT-20 GAV questionnairewas
answered. Patients were instructed to take 4 tablets of study medication 3times a day. MRSS;,,,.: major
rhinosinusitis symptom score, assessedby the investigator, MRSS,.:: major rhinosinusitis symptom
score,assessed by the patient, SNOT-20 GAV: sino-nasal outcome test, german adaptedversion,
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Patients screened (n=387)

Screening failures/andomized® (n=2)
Screening failures/nonrandomized® (n=7)

Patients mndomized and treated (n=380)

Y
Herbal combination (n=192)
Y
ITT (1n=185)

Excluded® (n=7)

» Withdrawal/patient no longer appeared (3)
* Non-compliance (5)

+ Invalid endpaint (7)

» Adverse events (1)

» Premature termination of freatment (4)

¥

Placebo (n=188)

!
ITT (n=185)

7
FAS (n=118)

Excluded® (n=T7)

» Withdrawal/patient no longer appeared (3)
* Non-compliance (5)

» Invalid endpoint (7)

» Adverse events (1)

« Premature termination of treatment (4)

Excluded® (n=67)

+ Allergic RS (67)

* Non-compliance (2)

» Adverse events (2)

» Forbidden concomitant medication (2)
» Premature termination of freatment (3)

Y

Y
FAS (n=120)
Excluded® (n=65)
» Allergic RS (65)

« Non-compliance (1)
+ Adverse events (3)
* Forbidden concomitant medication (3)
» Premature termination of treatment (4)

Y

FIGURE 2: Flow chart showing an overview of patientcollectives. FAS: full-analysis-set, ITT:
intention-to-treat, PP: per protocol,*: multiple answers possible
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12 0+ Herbal combination
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FIGURE 3: Efficacy of the herbal combination is observedbetween day 6 and day 10 of the treatment period.
MRSS;,,,/MRSS,,;£ SD between day 0 and day 14. MRSS,,,,: major rhinosinusitis symptomscore, assessed by
the investigator, MRSS,.:: major rhinosinusitissymptom score, assessed by the patient,
MRSS;,,.,/MRSS,,::mean of MRSS,,,,and MRSS,;, SD: standard deviation
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FIGURE 4: Treatment of ARS with the herbalcombination results in faster improvement of symptoms
between day 6 and day 10compared to placebo. A MRSS;,,,/MRSS,,.; == SEM between day6 and day 10, with
covariate day 3. B LSmeans of MRSS;,,,/MRSS,,:between day 6 and day 10 + standard error. C AUC of
MRSS;,..,/MRSS,,;between day 6 and day 10, with day 3 as baseline. ARS: acuterhinosinusitis, AUC: area
under the curve, LSmeans: least square means, MRSS;,,,; major rhinosinusitis symptom score,assessed by
the investigator, MRSS,.:: major rhinosinusitissymptom score, assessed by the patient,
MRSS;,,.,/MRSS,,;:mean of MRSS;,,,, and MRSS,,,;, SEM: standard error of themean
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I Bl symptoms worsened —
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FIGURE 5: The herbal combination leads to ahigher amount of patients with improved or no more
symptoms and higherresponder rates at visit 3 in comparison to placebo. A Efficacy of studymedication was
assessed by the investigator at each visit compared to visit 1. Theproportion of patients whose symptoms
worsened, remained unchanged, improved ordiminished at visit 3. B Patients shown in A were categorized
as responders ornon-responders. Patients with no symptoms or whose symptoms improved weredefined
as responders while patients with worsened or unchanged symptoms weredefined as non-responders.
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FIGURE 6: Intake of the herbal combination results in agreater reduction of specific symptoms compared to
placebo. A Change of theLSmeans of SNOT-20 GAV. LSmeans -+ SEM of the total score assessed at visit 3(day
7) and visit 5 (day 14) compared to baseline, sub scores PNS and SRSdocumented at visit 3 compared to
baseline. B MRSS,,,,, of thesymptoms anterior secretion and headache at visit 1 compared to visit 3.
LSmeans:least square means, MRSS,,,,.: major rhinosinusitis symptom score,assessed by the investigator,
PNS: primary nasal symptoms, SEM: standard errorof the mean, SNOT-20 GAV: sino-nasal outcome test,
german adapted version, SRS:secondary rhinogenic symptoms, V: visit
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FIGURE 7: Use of the herbal combination was reported assafe and well tolerated. A Proportion of patients

(%), which showed adverseevents. B Tolerability was evaluated by the investigator and patient using
anll-point visual analogue scale. The mean + SD of this evaluation is given. SD:standard deviation
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