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Abstract

Background: The overuse of antibiotics for unjustified indications such as the management of acute
uncomplicated rhinosinusitis has contributed to the emergence of antibiotic-resistant strains of bacteria and
prompted the need for alternative treatments. This review assesses the quality of evidence for the management of
acute rhinosinusitis with herbal products, with the goal of positioning them among other treatments and
identifying future research directions. The MEDLINE database was searched for randomized controlled trials with
Sinupret®, Pelargonium sidoides extract, Cyclamen europaeum (CE), cineole, and GeloMyrtol®. Searches with N-
acetylcysteine and mometasone furoate nasal spray (MFNS) were performed to compare the strength of evidence
of herbal products to these conventional products, which are indicated for acute rhinosinusitis.

Main body: Evidence was strongest for Sinupret, followed by Pelargonium sidoides extract. Their use in acute
rhinosinusitis is supported by randomized placebo-controlled trials demonstrating both clinical efficacy and safety.
Comparative data with conventional treatments such as topical glucocorticosteroids were found only for Sinupret
and suggested comparable efficacy in a small study.

For other herbal products, the overall level of evidence was low. The search retrieved two small-scale placebo-
controlled randomized studies with CE nasal spray. The two trials were not powered to draw conclusions about the
safety and efficacy of CE nasal spray and reported a lack of efficacy with CE on symptom reduction. Only one
randomized placebo-controlled trial was identified for GeloMyrtol and cineole. These suggested an improvement in
acute rhinosinusitis symptoms with both products, but the results warrant replication in larger trials.

Studies directly comparing herbal products are scarce; one randomized trial has compared cineole with Sinupret,
but the results need confirmation in further studies.

Studies with N-acetylcysteine are limited to small-scale clinical trials, while MFNS is supported by a strength of
evidence comparable to Sinupret in this indication.

Conclusion: State-of-the-art studies demonstrating the efficacy and safety of herbal products for the management
of acute rhinosinusitis are available. Given that the evidence for Sinupret is the strongest and comparable to that of
a widely available topical corticosteroid, MFNS, Sinupret may be considered for the management of acute
uncomplicated rhinosinusitis.
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Introduction

Acute rhinosinusitis, a common infection of the upper
respiratory tract, is associated with a significant impact
on quality of life and high socioeconomic costs [1, 2].
Guidance on the treatment of acute rhinosinusitis is
clear. The European position paper on rhinosinusitis
and nasal polyps (EPOS) 2012 recommends antibiotics
for sinusitis of bacterial origin only [1], and the Inter-
national Consensus Statement on Allergy and Rhinology:
Rhinosinusitis (ICAR:RS) recommends a conservative
approach to the use of antibiotics on the grounds that
acute rhinosinusitis even of bacterial origin has a high
spontaneous resolution rate [3]. In cases of acute viral
rhinosinusitis, guidelines support the use of topical ste-
roids, antihistamines and ipratropium bromide (level of
evidence Ia), aspirin/non-steroidal anti-inflammatory
drug (level of evidence Ib), and herbal medicines (level
of evidence Ib). Systemic steroids, however, are only rec-
ommended in complicated sinusitis [3].

Despite the existence of these recommendations on
the use of antibiotics, acute rhinosinusitis is frequently
treated with antibiotics, contributing to the global emer-
gence of antibiotic-resistant strains of bacteria [4]. One
way of addressing the overuse of antibiotics in this sce-
nario is to identify alternative treatments for rhinosinusi-
tis that treat the infection and control symptoms.

Herbal products first triggered the interest of clinicians
in the 1990s, and there has been a drive to perform fur-
ther studies on them ever since [5]. Until the 1990s, evi-
dence for the use of herbal products in acute
rhinosinusitis remained largely anecdotal. However, in
the past 20 years, randomized controlled trials in rhino-
sinusitis have been performed with a number of herbal
products [6-8].

This review aims to assess the level and quality of evi-
dence for the management of acute rhinosinusitis with
herbal products and review their position in the context
of other treatments. To this end, we have selected four
herbal products for which high-level evidence was avail-
able from at least one double-blind randomized clinical
trial involving approximately 100 patients or more, ei-
ther versus placebo or in comparison with another active
treatment: Sinupret®, Pelargonium sidoides extract, Cyc-
lamen europaeum (CE), cineole, and GeloMyrtol forte®.
To provide context for these data, we compared the
strength of evidence of herbal products with that of the
two synthetic treatments currently indicated for the
management of acute rhinosinusitis, N-acetylcysteine
and mometasone furoate. A further objective was to
identify current knowledge gaps and future research di-
rections for herbal products in managing acute
rhinosinusitis.

The MEDLINE database was searched in January 2019
for studies with Sinupret, Pelargonium sidoides extract,
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CE, cineole, GeloMyrtol, N-acetylcysteine, and mometa-
sone furoate, which have been characterized in well-
designed, double-blind, randomized controlled trials. We
have not included Petasites hybridus (butterbur), Aller-7
or Chinese herbal medicines for allergic rhinitis, as these
have been assessed previously and the findings published
by Guo et al. [6].

The structure of the search strings was ‘acute rhinosi-
nusitis’ or ‘acute rhinitis’ or ‘acute sinusitis’ and ‘[prod-
uct name]. The search was intended to identify
randomized controlled trials, however, when none were
available, other study types were included.

Sinupret

Sinupret has been available for the treatment of sinusitis
since 1934 [9]. It is a herbal preparation containing a
mixture of Gentianae radix, Primulae flos cam calycibus,
Sambuci flos, Rumicis herba, and Verbenae herba [10].
Preclinical studies suggest that Sinupret has beneficial
effects in acute rhinosinusitis due to its antiviral, secre-
tolytic, anti-inflammatory, and immunomodulatory
properties [11]. Sinupret is available as a low-dose for-
mulation (BNO 101) and as a high-dose formulation
(BNO 1016) [12, 13]. The literature search identified
three clinical trials, a pooled analysis of two clinical tri-
als, and a non-randomized study investigating Sinupret
in acute rhinosinusitis. Table 1 summarizes clinical data
for Sinupret.

Sinupret versus placebo

Neubauer and Mirz tested the efficacy and toxicity of
Sinupret (BNO 101) in a randomized double-blind
placebo-controlled trial [9]. The trial included 160 pa-
tients with a diagnosis of acute bacterial sinusitis (n = 81
in the Sinupret group and # =79 in the placebo group).
Sinupret or placebo were given as two sugar-coated tab-
lets three times a day for 2 weeks alongside an antibiotic
and a decongestant. Overall, patients in the Sinupret
group had significantly better primary outcomes — radio-
graphic findings and patient assessment of the therapy at
the end of treatment — than patients receiving placebo.
Likewise, patients in the Sinupret group reported a sig-
nificant improvement in secondary outcomes, including
mucosal swelling, nasal obstruction and headache, com-
pared with patients in the placebo group. No significant
toxicities were reported in either study group. The main
limitation of this trial was the inclusion of male partici-
pants only.

A meta-analysis by Melzer et al, including published
and unpublished data with BNO 101, confirmed the re-
sults of the trial [12]. The studies included in the meta-
analysis also had a predominantly male population, lim-
iting the application of the findings to a broader
population.
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Table 1 Clinical studies of Sinupret
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Study Study design Population Sample size Main findings
Sinupret versus placebo

Neubauer N, Double-blind Patients with acute bacterial sinusitis ~ n =81 with Primary outcomes:

and Mdrz. 1994 clinical trial showing an opacification of the plain  Sinupret Radiographic findings and patient assessment

[9] sinus radiogram (BNO 101) significantly favoured Sinupret to placebo

n=79 with  Exploratory outcomes:
placebo Mucosal swelling, nasal obstruction, and headache
scores were better with Sinupret than placebo

Jund R, et al. Double-blind Patients with a diagnosis of acute viral ITT analysis Primary outcome:

2012 [14] and clinical trial rhinosinusitis confirmed by [14] The number of patients with investigator-assessed

Jund R, et al. ultrasonography of the maxillary n =190 with  MSS <1 was 484% in the Sinupret group and 35.8%

2015 [15] sinuses Sinupret in the placebo group

(BNO 1016) (p =0.0063). The NNT for patients to have MSS <1

n =190 with was 8

placebo Secondary outcomes:
Patient-assessed MSS, SNOT-20 GAV, and ultrasonog-
raphy imaging were more favourable with Sinupret
than placebo

PP analysis  Secondary outcome:

[14,15] The investigator-assessed MSS score was 2.07 +0.18

n =147 with  in the Sinupret group and 3.47 + 0.28 in the placebo

Sinupret group (p =0.0001). The NNT for patients to have

(BNO 1016)  MSS <1 was 7

n =153 with

placebo

Jund R, et al. Pooled analysis  Patients with a diagnosis of acute viral n =294 with  Primary outcome:

2015 [13] of two rhinosinusitis confirmed by Sinupret MSS improved during the treatment period by a
randomized ultrasonography of the maxillary (BNO 1016)  mean of 10.02+ 1.61 score points to 247 + 2.55 for
clinical trials sinuses n =295 with  Sinupret and of 987 + 1.52 to 3.63 + 3.63 for placebo.

placebo Differences between treatment groups at end of

Sinupret versus conventional treatments

therapy (1.16 £ 3.14 score points; p < 0.0001) was
statistically significant in favour of Sinupret
Secondary outcome:

Patient-assessed quality of life at the end of
treatment significantly favoured Sinupret (p =0.0015)

Passali D, et al. ~ Open-label study Patients with acute sinusitis as defined n =30 with  Primary outcome:
2015 [16] by EPOS 2012 guidelines Sinupret At Day 14, 66.7% and 50% of patients had a MSS <1
Forte in the Sinupret and fluticasone groups,
n=30with  respectively
fluticasone Secondary outcome:
furoate At Day 14, the SNOT-20 scores were 7.0 in the Sinu-
pret group and 6.5 in the fluticasone group
Weber U, et al.  Non-randomized Patients with acute sinusitis n =30 with Main study outcomes
2002 [17] study Sinupret/ No clinically relevant differences were observed

Cinnabaris 3X  between the two groups on investigator-defined pa-
n =33 with tients’ scores, physicians’ scores and quality of life
conventional

therapy

EPOS European position paper on rhinosinusitis and nasal polyps, GAV German-adapted version, ITT Intent-to-treat, MSS Major symptom score, NNT Number

needed to treat, PP Per-protocol, SNOT-20 Sino-nasal outcome test-20

Similar benefits of Sinupret (BNO 1016) were reported
in patients with acute viral rhinosinusitis, in a robustly de-
signed double-blind randomized controlled trial [14, 15].
In contrast to the trial conducted by Neubauer and Mérz,
patients did not receive treatments for acute rhinosinusitis
other than the study drug, and there was a higher propor-
tion of women than men in both treatment groups [14].
This trial randomized 386 patients (7 = 194 in the Sinu-
pret group and # =192 in the placebo group). Patients re-
ceived two tablets of Sinupret 80 mg or placebo, three

times daily for 15 days. In the intent-to-treat (ITT) popu-
lation (n =190 in each group), the number of patients
considered to be healed (investigator-assessed major
symptom score [MSS] < 1) was significantly higher in the
Sinupret group than in the placebo group (48.4% vs.
35.8%; p =0.0063) at the end of treatment. The number
needed to treat (NNT) for patients to have MSS < 1 at the
end of treatment was eight in the ITT. This result was
corroborated by patient-assessed MSS, the 20-item ques-
tionnaire sino-nasal outcome test (SNOT-20) German-
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adapted version (GAV), and ultrasonography imaging.
The incidence of adverse events was similar between the
two groups. The per-protocol (PP) analysis of the trial
gave results concurrent with the ITT analysis [14, 15].
One of the possible limitations of the trial was the way in
which rhinosinusitis symptoms were rated by investiga-
tors, based on patient description, instead of a direct as-
sessment by the patient. Results of this large trial were
pooled with those of a trial with a similar design to con-
firm the efficacy of Sinupret in acute rhinosinusitis in a
large patient population (n =589) [13]. The pooled ana-
lysis confirmed previous results, with a greater improve-
ment in MSS and quality of life outcomes in the Sinupret
versus placebo group.

In summary, adequately powered randomized trials
have demonstrated superiority of Sinupret versus pla-
cebo in patients with bacterial or viral rhinosinusitis.
Trials of Sinupret in bacterial sinusitis almost exclusively
included male patients, while trials of Sinupret in viral
sinusitis included a mixed-gender study population.

Sinupret versus other treatments

A limited number of studies have provided evidence on
the efficacy and safety of Sinupret versus synthetic treat-
ments. The literature search identified one open-label
study comparing Sinupret Forte with intranasal flutica-
sone furoate [16]. The study enrolled 60 patients with
acute rhinosinusitis according to EPOS 2012 guidelines
who were given either Sinupret Forte (n =30) or intra-
nasal fluticasone furoate (# =30). Sinupret Forte (one
tablet) was given three times a day while fluticasone
furoate (two puffs in each nostrils) was given once a day
for 14 days. Both Sinupret and intranasal fluticasone in-
duced a similar improvement in MSS and SNOT-20 as
evaluated by the investigator at Day 14. Patients in the
Sinupret Forte group did not report any adverse events.
In the fluticasone group, one patient reported epistaxis
and two patients reported nasal itching. The conclusions
of the study are limited by its relatively small size and
open-label design.

Another study compared a combination of Sinupret
and Cinnabaris 3X with synthetic treatment, including
antibiotics, secretolytics and sympathomimetics in pa-
tients presenting with acute sinusitis or an acute exacer-
bation of a chronically relapsing sinusitis [17]. Although
treatment differences varied depending on the endpoint,
differences were not clinically relevant. The study was
limited by its non-randomized design and the fact that
study groups were not evenly matched before treatment
administration, with the authors concluding that ‘ran-
domized trials including at least 400 patients are needed
to produce valid results’.

Overall, robust head-to-head comparisons of Sinupret
with conventional treatments are currently not available.
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Published studies lack statistical power or were not de-
signed to show either differences or equivalence between
treatments, thereby limiting the strength of conclusions.

Pelargonium sidoides extract

The roots of Pelargonium sidoides have been used in
traditional Zulu medicine for a long time, but the
current synthetic form as liquid herbal extract, also
known as EPs 7630, became available only recently [18,
19]. EPs 7630 has demonstrated antiviral as well as im-
munomodulatory effects in vitro [20, 21]. The literature
search identified two randomized placebo-controlled tri-
als of EPs 7630 in acute rhinosinusitis. Studies of EPs
7630 are summarized in Table 2.

Pelargonium sidoides versus placebo

Lizogub et al. and Riley et al. tested two doses of Pelar-
gonium  sidoides extract in a two-part randomized
double-blind clinical trial where the standard dose of
EPs 7630P was compared with placebo [22] and a high
dose of EPs 7630 was compared with placebo [23]. Pa-
tients were randomly assigned to the part of the trial
examining standard dose versus placebo or the part of
the trial examining high dose versus placebo [23]. Once
allocated to a part of the trial, patients were then ran-
domized to either treatment group. Patients included
had either two major cold symptoms and one minor
cold symptom, or one major cold symptom and three
minor cold symptoms. The symptoms had to be present
for 24 to 48 h. An ITT analysis was used.

The standard dose of EPs 7630 was defined as 30
drops three times daily [22]. From baseline to Day 5, the
mean sum of the symptom intensity difference (SSID) in
the cold intensity score (CIS) — the primary endpoint —
improved by 14.6 £ 5.3 points with the standard dose of
EPs 7630 (n =52) and 7.6 £ 7.5 points with placebo (1 =
51) (p <0.0001). Likewise, patients in the standard dose
EPs 7630 group reported greater improvement in indi-
vidual symptoms of CIS, ability to work, and quality of
life than patients in the placebo group. Two patients in
the EPs 7630 group (n =52) and one patient in the pla-
cebo group (n =51) reported adverse events (one case of
tracheitis in each group and one case of epistaxis pos-
sibly related to study drug in the EPs 7630 group).

The high dose of EPs 7630 was defined as 60 drops
three times daily [23]. The mean SSID in CIS from base-
line to Day 3 and from baseline to Day 5 — the primary
endpoint — was 16.0 £ 7.4 points with the high dose of
EPs 7630 group and 8.3 + 7.6 points with placebo (p <
0.0001). As with the standard dose, patients in the EPs
7630 group reported greater improvement in ability to
work and quality of life than patients in the placebo
group. Adverse events were more frequent in the high-
dose EPs 7630 group (15.4%) than in the placebo group
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Table 2 Clinical studies of Pelargonium sidoides extract (EPs 7630)

Page 5 of 13

Study Study design Population Sample size  Main findings
Lizogub  Double-blind  Patients with either two major cold symptoms n =52 with Primary outcome:
VG, et al.  randomized and one minor cold symptom, or one major cold  EPs 7630 From baseline to Day 5, the mean SSID improved by
2007 [22]  controlled trial - symptom and three minor cold symptoms. standard dose 14.6 + 5.3 points in the EPs 7630 group (n =52) and
Symptoms had to be present for 24 to 48 h n =51 with 7.6+ 7.5 points in the placebo group (n =51)
placebo [22]  (p <0.0001)
Secondary outcomes:
Patients in the EPs 7630 group reported greater
improvement than patients in the placebo group in
individual symptoms of the CIS, ability to work and
quality of life
Riley DS,  Double-blind  Patients with either two major cold symptoms n =52 with Primary outcome:
et al. randomized and one minor cold symptom, or one major cold  EPs 7630 high The mean SSID from baseline through Day 3 to Day
2018 [23]  controlled trial  symptom and three minor cold symptoms. dose 5 was 16.0 + 7.4 points for the EPs 7630 group and
Symptoms had to be present for 24 to 48 h n =52 with 8.3+ 7.6 points for placebo (p < 0.0001)
placebo [23]  Secondary outcomes:
Patients in the EPs 7630 group reported greater
improvement in ability to work and quality of life
Bachert  Double-blind  Patients with acute rhinosinusitis n =51 with Primary outcome:
C etal randomized EPs 7630 high The change in SSS after 7 days was greater in the
2009 [24] controlled trial dose EPs 7630 group (5.5 points) than in the placebo
n =52 with group (2.5 points) (p < 0.00001)
placebo Secondary outcomes:
Quality of life, ability to work, and treatment
satisfaction favoured EPs 7630 to placebo
Peri¢ A, Randomized,  Patients with mild to moderate acute bacterial n =25 with Outcomes?®:
et al. open label rhinosinusitis EPs 7630 3x  Greater improvements in TSS, TES and individual
2020 [25]  study 20mg daily  symptom scores with EPs 7630 vs amoxicillin (p <0
n =25 with 001 for all)
amoxicillin No differences between groups in absolute
3x500mg improvements of rhinorrhea score and postnasal drip
daily score. No reported adverse events in either group.

(IS Cold intensity score, SSID Sum of symptom intensity differences, SSS Sinusitis severity score, TES Total endoscopic score, TSS Total symptom score

“No differentiation of primary or secondary outcomes reported

(5.8%), the most frequent of which were mild epistaxis
and mild epigastric discomfort. None of the adverse
events reported were severe and no serious adverse
events were reported.

Collectively, these data suggest that the optimal dose of
EPs 7630 may be the standard dose. However, the lack of a
dose-finding study, and inconsistencies in the primary end-
point definition and results obtained with the higher dose
are noticeable within the article [23]. Moreover, the primary
endpoints were not identical (SSID from baseline to Day 5 in
the part with the standard dose versus SSID from baseline to
Day 3 and from baseline to Day 5 in the part with the high
dose), even though these were part of the same trial [22, 23].
Interestingly, the results of this two-part clinical trial were
published 10 years apart, with the results obtained with the
standard dose of EPs 7630 published first, in 2007, and the
results with the high dose published in 2018.

In the meantime, another group published results of a
randomized, double-blind, controlled trial comparing a
high dose of EPs 7630 (as defined previously by Riley
et al.) with placebo [24]. In this trial, 51 patients were al-
located to EPs 7630 and 52 to placebo. After a 7-day
treatment, the mean decrease in sinusitis severity score
(SSS) — the primary endpoint — was greater in the EPs

7630 group (5.5 points) than in the placebo group (2.5
points), with a difference of 3.0 points (95% confidence
interval [CI] 2.0 to 3.9, p <0.00001). Patients in the EPs
7630 group also reported better quality of life and were
more able to engage in work activities than patients in
the placebo group, as demonstrated by secondary out-
comes. Adverse events were reported by 11.8% of pa-
tients in the EPs 7630 group and 3.8% of patients in the
placebo group. The most frequently reported adverse
events in the active drug group, considered as study
drug-related, were gastrointestinal complaints.

Overall, the two placebo-controlled trials have re-
ported consistent efficacy and safety with high-dose
EPs 7630. In both studies, two-thirds of patients were
female and a comparison of the treatment groups
with respect to gender, age, weight, height, and body
mass index showed no difference between the treat-
ment groups [22, 23]. However, dose-finding studies
directly comparing the standard dose of EPs 7630
with the high dose would help ascertain these conclu-
sions, as would prospective head-to-head comparisons
with either conventional treatments or other herbal
products. Adverse events are reported more fre-
quently with EPs 7630 than with placebo.
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Pelargonium sidoides versus other treatments

The efficacy of EPs 7630 for the treatment of uncompli-
cated acute bacterial rhinosinusitis (ABRS) was recently
assessed by Peri¢ et al. [25]. In this prospective, open
label, non-inferiority study, 50 patients with mild-to-
moderate ABRS were randomized 1:1 to receive treat-
ment with EPs 7630 tablets 3 x 20 mg/day or amoxicillin
tablets 3 x 500 mg/day, for 10 days. Significantly greater
improvements in the total symptom score, total endo-
scopic score, and scores of individual symptoms (nasal
obstruction, rhinorrhea, postnasal drip, facial pain/pres-
sure, loss of the sense of smell) were observed in pa-
tients treated with EPs 7630 compared with patients in
the group receiving amoxicillin (p <0 .001 for all). How-
ever, there were no significant differences between
groups in the absolute improvements of rhinorrhea
score and postnasal drip score. No adverse events were
reported in either group, and culture analyses found
fewer types of bacteria in middle meatal samples from
the EPs 7630 group compared with the amoxicillin
group [25].

Cyclamen europaeum (CE)

CE extract has been used for a long time in Southeast
Europe for the management of nasopharyngeal diseases
[26]. However, the first randomized trials assessing the
efficacy and safety of this product in acute rhinosinusitis
became available very recently only [27, 28]. In its
current formulation, the aqueous/alcohol CE extract
contains the saponin fraction [28]. When administered
intranasally, the extract causes a rapid, abundant and
often painful discharge of mucus through a cholinergic

Table 3 Clinical studies with Cyclamen europaeum nasal spray
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reflex lasting for about 30 min [28, 29]. The literature
search identified two double-blind randomized trials
comparing CE nasal spray with matching placebo in
acute rhinosinusitis. These two trials were subsequently
included in a Cochrane meta-analysis aiming to assess
the efficacy and safety of CE nasal spray in acute rhinosi-
nusitis. Studies with CE extract are summarized in
Table 3.

CE versus placebo
Patients with moderate-to-severe acute rhinosinusitis, as
defined in the first EPOS guidelines, were enrolled in a
double-blind randomized trial to receive either CE nasal
spray (n =48) or matched placebo (n =51) for 15 days
alongside antibiotics [27]. Each spray was administered
intranasally once daily in the evening. In the ITT popu-
lation, the difference in mean total rhinosinusitis symp-
toms score measured with a visual analogue scale after
5-7 days — the primary endpoint — was not statistically
significant between the two groups. However, the reduc-
tion in facial pain and nasal endoscopic evaluation sig-
nificantly favoured CE nasal spray compared with
placebo. At the end of the study, patient- and
investigator-rated  satisfaction  scores  significantly
favoured CE nasal spray versus placebo. No severe ad-
verse events were reported, but patients in the CE group
reported nasal irritation/burning more frequently than
patients in the placebo group [27]. Given the lack of
power calculations reported in the article, this study may
not have been adequately powered for the primary
endpoint.

Study Study design  Population Sample size  Main findings
Pfaar O, et al. 2012 Double-blind  Patients with n =48 with  Primary outcome:
[27] randomized acute CE nasal In the ITT population, the difference in mean total rhinosinusitis symptoms
trial rhinosinusitis spray score measured with a visual analogue scale after 5-7 days was not
n =51 with  statistically significant between the two groups
placebo Secondary outcomes:
Only the reduction in facial pain and endoscopic evaluation significantly
favoured CE nasal spray compared with placebo
Ponikau JU, et al. Double-blind Patients with n =24 with Primary outcomes:
2012 [28] randomized acute CE nasal The change in sinus opacification from baseline to endpoint was greater in
trial rhinosinusitis spray the CE nasal spray group than placebo (mean difference: 16.32; 95% ClI: —
n =24 with 32239 to —0.396).
placebo However, the predose TSS was not different between the two groups
(mean difference: —0.61; 95% Cl: —1.790 to 0.578)
Secondary outcomes:
No significant differences between treatment groups were observed for
symptom change from baseline and mucopurulence and inflammation at
Day 8
Zalmanovici Cochrane Patients with n =147 Main study outcomes:
Trestioreanu A, et al.  meta-analysis  acute participants ~ None of the studies reported the primary outcomes of the meta-analysis
2018 [30] rhinosinusitis in total (proportion of participants whose symptoms resolved or improved at Day

14 and Day 30). Mild adverse events were more frequent with CE nasal
spray (50%) than placebo (24%) (RR: 2.11; 95% Cl 1.35 to 3.29)

CE Cyclamen europaeum, Cl Confidence interval, ITT Intent-to-treat, RR Risk ratio
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A smaller-scale double-blind randomized trial, carried
out to inform the design of future trials, also compared
CE nasal spray with placebo [28]. In this study, the pro-
portion of female patients in both placebo and treatment
arms was 69%. Patients with acute rhinosinusitis were
randomized to receive either placebo nasal spray (n =
24) or CE nasal spray (n = 24) administered as one spray
in each nostril once daily for 7 days. The change in sinus
opacification from baseline to endpoint was greater in
the CE nasal spray group than with placebo (mean dif-
ference: 16.32; 95% CI: —32.239 to —0.396, p =0.045).
However, the total symptom score (TSS) was not signifi-
cantly different between the two groups (mean differ-
ence: -0.61; 95% CL -1.790 to 0.578, p =0.312). No
differences were also observed with respect to other
symptoms or endoscopic outcomes. Although the pur-
pose of this study was to assist with the design of future
clinical trials with CE nasal spray, no published or on-
going large-scale trial with CE nasal spray seems to be
available since 2012.

Overall, both trials have reported a consistent lack of
effect of nasal CE on sinusitis symptoms and did not
have adequate statistical power to provide robust con-
clusions about the safety and efficacy of CE nasal spray.
It is also possible that the immediate irritative effect of
CE might have compromised the blinding of treatment
in both trials. The Cochrane meta-analysis published in
2018 based on these two trials concluded that the effi-
cacy of CE is unknown, while adverse events including
nasal and throat irritation, mild epistaxis, and sneezing
were more frequent with CE nasal spray than with pla-
cebo (risk ratio [RR]: 2.11; 95% CI 1.35 to 3.29) [30].
This meta-analysis found an overall low risk of selection,
performance and detection bias in the two studies in-
cluded. The authors also emphasized the need for fur-
ther randomized controlled trials to evaluate the efficacy
of this treatment for acute rhinosinusitis [30].

GeloMyrtol forte
GeloMyrtol forte is a distillate of a mixture of four recti-
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that this product has antioxidative, secretolytic, anti-
inflammatory, and antimicrobial activity [32, 33]. Gelo-
Myrtol was first tested clinically in 1995 on healthy vol-
unteers in a study showing its secretolytic and
secretomotoric effects [34]. Randomized controlled trials
have also reported the efficacy of this product in chronic
and acute bronchitis [35, 36]. The literature search iden-
tified only one double-blind randomized controlled trial
with GeloMyrtol in acute rhinosinusitis, summarized in
Table 4.

GeloMyrtol versus placebo

In a trial of 331 patients with uncomplicated acute si-
nusitis, GeloMyrtol was compared with placebo along-
side another essential oil [37]. In the ITT population,
changes in symptom score from baseline were greater
with GeloMyrtol and the other essential oil than pla-
cebo. However, the study was potentially limited by se-
lective outcome reporting [7, 37], highlighting a need for
more data delineating the efficacy and tolerability profile
of GeloMyrtol.

Cineole

Cineole is the main active component of GeloMyrtol
[39] and the main component of eucalyptus oil [40]. Like
other herbal products, cineole has anti-inflammatory
and antimicrobial properties [41]. When tested inde-
pendently of GeloMyrtol, it has shown activity in various
respiratory conditions including asthma, chronic ob-
structive pulmonary disease, and acute bronchitis [42].
The literature search identified one double-blind
placebo-controlled randomized trial with cineole in
acute rhinosinusitis, summarized in Table 4.

Cineole versus placebo

In this trial, 152 patients were randomized 1:1 to placebo
(n =76) or cineole (1 =76) [38]. Two capsules contain-
ing either cineole (100 mg) or placebo were administered
three times daily for 7 days. Baseline characteristics such
as age, gender, weight, symptoms-sum-score, allergy and

fied essential oils [31]. Preclinical studies have reported  smoking status, were balanced between the two
Table 4 Clinical studies of GeloMyrtol and cineole
Study Product  Study design Population Sample  Main findings
size
Federspil P, GeloMyrtol Double-blind Acute sinusitis  n =331 Main study outcomes:
et al. 1997 randomized Changes in symptom score from baseline were greater with GeloMyrtol
[37] clinical trial and an undefined essential oil than placebo.
Kehrl W, Cineole Double-blind Acute non- n=76 Primary outcome:
et al. 2004 randomized purulent with The change in symptoms-sum-score from baseline to Day 7 was
[38] clinical trial rhinosinusitis cineole greater in the cineole group (— 12.5 + 3.6) than in the placebo group
n=76 (=6.5%3.5) (p <0.0001).
with Secondary outcome:
placebo  Changes in individual components of symptom-sum score were higher

in the cineole group than in the placebo group
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treatment groups. A xylometazoline spray was used as
concomitant therapy to alleviate nasal obstruction. The
change in symptoms-sum-score from baseline to Day 7
was greater with cineole (- 12.5 + 3.6) than with placebo
(-6.5+3.5) (p <0.0001), as was the improvement of in-
dividual symptom scores. Rhinoscopic outcomes, includ-
ing redness of mucosa, oedema, and secretion viscosity/
quantity were also better in the cineole group than in
the placebo group. No patients reported adverse events
in the placebo group, while five patients reported head-
ache, ear pain, epistaxis, torsion of the foot, heartburn
and exanthema in the cineole group. The authors con-
sidered heartburn and exanthema to be related to cine-
ole. Overall, the efficacy and safety of cineole data
observed in this trial warrant replication in further large-
scale clinical trials.

Comparative studies of herbal products

Data from head-to-head comparisons can help guide
treatment decisions and help clinicians to make evidence-
based decisions. Equivalence or superiority of one product
versus another cannot be assumed based on cross-study
comparisons and must rely on direct, comparative data.

The literature search identified one randomized trial
[43] and one non-interventional study comparing herbal
medicines [31]. Table 5 summarizes the comparative
studies of herbal products in acute rhinosinusitis.

Tesche and colleagues conducted a double-blind random-
ized trial comparing a herbal preparation containing five
components, possibly resembling Sinupret, with cineole [43].
Of note, this study did not clearly state using Sinupret when
refering to the composition of the preparation. Furthermore,
no placebo group was included in the study. The study re-
cruited a total of 150 patients across three centres, with 75
patients randomized to each treatment group. Two capsules
containing 200 mg of cineole were given three times daily
and one tablet of the 5-component herbal preparation was
given three times daily. Each treatment was given for 7 days
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and a spray of xylometazoline was given as concomitant
medication to alleviate nasal obstruction.

The change in symptom-sum score from baseline (pri-
mary endpoint in the ITT population) to Day 7 was
higher in the cineole group (-11.0+3.3) than in the
other group (-8.0+3.0) (p <0.0001). Likewise, cineole
induced a greater improvement than the other prepar-
ation in each individual component of the symptom-
sum score at Days 4 and 7. Improvement at Day 7 in
redness of mucosa, oedema and dryness was greater with
cineole than with the other preparation, confirming the
effect observed on the symptom-sum score. Two pa-
tients in the cineole group and three patients in the
other group reported mild side effects.

Sinupret (BNO 1016) was compared with GeloMyrtol in a
non-interventional parallel group study [31]. A total of 228 pa-
tients were assigned to receive either GeloMyrtol (z =117) or
Sinupret (7 = 111). The study reported comparable effectiveness
of the two treatments on acute rhinosinusitis symptoms, with a
more rapid recovery of facial pain with GeloMyrtol than with
Sinupret. However, the study presents a significant number of
weaknesses in its design and methodological approach. For ex-
ample, the design is closer to that of a randomized controlled
trial, and the analysis lacks the statistical support of a random-
ized trial such as predetermined endpoints [44].

Overall, there are few head-to-head studies of herbal prod-
ucts. Only one randomized double-blind trial has compared
a herbal preparation containing five components resembling
Sinupret with cineole, while another study comparing Gelo-
Myrtol with Sinupret is associated with serious methodo-
logical flaws. There is a need for further randomized
comparative trials with herbal products to differentiate and
delineate the properties of each product.

Conventional treatments for acute rhinosinusitis
Mometasone furoate nasal spray versus placebo or
amoxicillin

Mometasone furoate nasal spray (MFNS) has been used
since 1998 for the management of inflammatory diseases

Table 5 Comparative studies of herbal products in acute rhinosinusitis

Study Study design Population Sample size Main findings
Tesche S, Double-blind  Patients suspected of having acute rhinosinusitis ~ n =75 with 5-  Primary outcome:
et al. 2008  randomized component The change in symptom-sum score from baseline
[43] clinical trial herbal to Day 7 was higher in the cineole group (-
preparation 11.0 £ 3.3) than in the other group (—80+ 3.0)
n =75 with (p <0.0001).
cineole Secondary outcome:
Changes in individual components of symptom-
sum score were higher in the cineole group than
in the other group.
Gottschlich  Non- Patients with a recommendation for treatment n =117 with Overall, GeloMyrtol and Sinupret had comparable
S, etal interventional  with GeloMyrtol or Sinupret and with a diagnosis ~ GeloMyrtol effectiveness. The study presents with
2018 [31] study of acute rhinosinusitis based on EPOS guidelines  n =111 with methodological flaws.
Sinupret (BNO
1016)

EPOS European position paper on rhinosinusitis and nasal polyps
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of the nose [45]. Mometasone furoate is a glucocorticos-
teroid indicated for rhinitis and acute rhinosinusitis in
some countries, as well as several other conditions in-
cluding asthma, skin disorders, and phimosis [45]. In
acute rhinosinusitis, the anti-inflammatory properties of
mometasone furoate are thought to mediate its benefi-
cial effects [45]. The literature search identified three clin-
ical trials of mometasone furoate in acute rhinosinusitis,
one Cochrane meta-analysis, and two exploratory analyses
of the same trial. These studies are summarized in Table 6.

In one double-blind, placebo-controlled trial, patients
with a history of sinusitis episodes and acute rhinosinu-
sitis at the time of enrolment were randomized to re-
ceive either MFNS 400 pug twice daily (n =200) or
placebo (n =207) as adjunctive treatments to amoxicillin
for 21 days [46]. The mean decrease in total symptom
score (TSS) from baseline to Day 15 — the primary end-
point — was greater in the MENS group (5.87) than in
the placebo group (5.05) (p <0.01). The decrease in TSS
from Day 16 to Day 21 was also higher in the MFNS
group (7.90) than in the placebo group (6.52) (p <0.01).
Individual symptoms such as congestion, facial pain or
headache improved significantly more with MENS than
with placebo from Day 16 to Day 21. However, symp-
toms such as rhinorrhea, post-nasal drip, or cough were
not significantly different between the MENS and pla-
cebo groups. In both treatment groups, most adverse
events were mild or moderate.

Minimizing the systemic activity of intranasal steroids
is an important consideration to reduce the risk of hypo-
thalamic pituitary adrenal (HPA) axis suppression. In a
subsequent double-blind, randomized clinical trial, a
lower dose of MENS (200 pg twice daily, n =318) was
compared with the dose of MENS used previously
(400 ug twice daily, n = 324) or placebo (n =325), again
in combination with antibiotics [47]. The decrease in
TSS from baseline to Day 15 — the primary endpoint —
was minimally greater with MFNS 200 ug (5.89, p =
0.014 versus placebo) and MENS 400 pg (5.86, p =0.017
versus placebo) than with placebo (5.22). The differences
between the three groups persisted from baseline to Day
21. Likewise, individual symptom scores such as conges-
tion, facial pain, rhinorrhea and post-nasal drip showed
greater improvement with MENS than with placebo.
Most adverse events were mild or moderate in intensity,
but included headache and epistaxis. The cosyntropin
stimulation test indicated the absence of suppression of
the HPA axis with both doses of MFNS.

As the two previous trials compared MENS as an ad-
junct to amoxicillin, the double-blind, double-dummy
trial in 2005 by Meltzer et al. compared MENS, amoxi-
cillin, and placebo all given as monotherapy [48]. Pa-
tients were randomized to receive MFNS 200 pug once
daily (n =243), MENS 200 pg twice daily (n =235),
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amoxicillin three times daily (n =251), or placebo (n =
252). At last visit, differences in MSS from baseline in
the ITT population — the primary endpoint — were sig-
nificantly greater with MENS twice daily than with pla-
cebo (p <0.001) and amoxicillin (p = 0.002). At last visit,
MENS once daily was superior to placebo (p =0.018)
but similar to amoxicillin (p =0.193). The difference in
MSS from baseline was similar with amoxicillin and pla-
cebo (p =0.275). Fewer patients experienced treatment
failure with MFNS twice daily (4.7%) than with MFNS
once daily (10.3%), amoxicillin (7.2%), or placebo
(10.7%). The study confirmed that antibiotics are not in-
dicated in acute rhinosinusitis. Most adverse events were
mild or moderate and considered to be related to study
drugs. Exploratory analyses of this trial showed that
MENS twice daily was associated with better quality of
life scores than placebo [49] and more minimal-
symptom days than placebo or amoxicillin [50]. Im-
proved efficacy with the higher dose of MENS was con-
firmed in a Cochrane meta-analysis [51]. MFNS 400 ug
daily was superior to placebo for symptom resolution or
improvement (RR 1.10; 95% CI 1.02 to 1.18, p =0.0093)
while MENS 200 pg daily was similar to placebo (RR
1.04; 95% CI 0.98 to 1.11, p = 0.19) [51].

N-acetylcysteine versus placebo

Currently, the two main indications for N-acetylcysteine
are chronic obstructive pulmonary disease and paraceta-
mol overdose [43, 44]. It is also of potential interest for
the management of acute rhinosinusitis due to its anti-
microbial activity, ability to interfere with biofilm forma-
tion, and its mucolytic and antioxidant action [52, 53].
The literature search identified two clinical trials of N-
acetylcysteine in acute rhinosinusitis, and these are sum-
marized in Table 7.

One small double-blind randomized trial (n =39)
compared N-acetylcysteine with placebo combined with
amoxicillin-clavulanic acid, pseudoephedrine, and nor-
mal saline nasal drops [54]. The authors found that N-
acetylcysteine did not affect the Lund-Mackay score
used for radiologic staging of sinusitis and it was con-
cluded that the addition of N-acetylcysteine to conven-
tional treatment has no benefits in acute sinusitis.

In another trial, where only the investigators were
blinded to treatment, N-acetylcysteine was compared
with ambroxol, another secretolytic agent [8]. Patients
included in this randomized study had recurrent acute
rhinosinusitis with a negative microbiological test and
received flunisolide 0.1% combined with either N-
acetylcysteine (1 =75) or ambroxol (n =75) intranasally
twice daily for 20 days. In the ITT population, the im-
provement in sinusitis-related symptoms was greater in
the N-acetylcysteine group than in the ambroxol group.
The authors reported a higher proportion of patients



Bachert Clinical Phytoscience (2020) 6:85

Table 6 Clinical studies of mometasone furoate
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Study Study design Population  Sample size Main findings
Meltzer EO, et al.  Double-blind randomized trial Patients with  n =200 with Primary outcome:
2000 [46] acute MFNS 400 pg From Day 1 to Day 15, mean TSS for patients receiving
rhinosinusitis ~ twice daily MFENS 400 ug twice daily decreased by 5.87 (50.5%),
n =207 with compared with a decrease of 5.05 (44.4%) in patients
placebo receiving placebo (p <0.01)
Secondary outcomes:
Individual symptom scores showed consistently greater
improvement for patients treated with MFNS compared
with placebo treatment, although relief of individual
symptoms varied. Larger proportions of patients in the
MENS treatment group than in the placebo group showed
improvements at Day 21
Nayak AS, et al. Double-blind randomized trial Patients with  n =325 with Primary outcome:
2002 [47] acute placebo Treatment with MFNS 200 ug or 400 g, twice daily,
rhinosinusitis  n =318 with produced significantly greater improvements in total
MFNS 200 pg symptoms score from Day 1 to Day 15 than placebo (5.89,
twice daily p =0.014 and 5.86, p =0.017 versus 5.22 with placebo)
n =324 with Secondary outcomes:
MFNS 400 pg Individual symptom scores showed consistently greater
twice daily improvement for patients treated with either dose of MFNS
compared with placebo. Both doses of MFNS were well
tolerated. Cosyntropin stimulation showed no evidence of
hypothalamic-pituitary-adrenal axis suppression.
Meltzer EO, et al.  Double-blind randomized trial Patients with  n =243 with Primary outcome:
2005 [48] acute MFNS 200 pg The difference in MSS from baseline with MFNS twice daily
rhinosinusitis  once daily was significantly superior to placebo (p < 0.001) and
n =235 with amoxicillin (p =0.002)
MFNS 200 ug Secondary outcomes:
twice daily Global response to treatment was greater with MFNS twice
n =251 with daily than with amoxicillin (p =0.013) and placebo (p =
amoxicillin three 0.001). All treatments had an acceptable tolerability profile
times daily
n =252 with
placebo
Bachert C, et al.  Exploratory analysis of the Patients with  n =243 with Main study outcomes:
2007 [49] double-blind randomized trial by~ acute MFENS 200 ug There was a clinically meaningful (= 0.8) improvement
Meltzer EO et al. 2005 rhinosinusitis  once daily (reduction) in LS mean total scores on the SNOT-20 ques-
n =235 with tionnaire in all four treatment groups at Day 15, but the
MFNS 200 pg only significantly greater improvement was with MFNS
twice daily twice daily versus placebo (p =0.047)
n =251 with
amoxicillin three
times daily
n =252 with
placebo
Meltzer EO, et al.  Post hoc analysis of the double-  Patients with  n =240 with Main study outcomes:
2012 [50] blind randomized trial by Meltzer  acute MFNS 200 ug Patients receiving MFNS twice daily had more minimal-
EO et al. 2005 rhinosinusitis  once daily symptom day than patients treated with placebo (62.69%
n =233 with vs. 50.33%, p < 0.0001) or amoxicillin (62.69% vs. 54.35%,
MFNS 200pg  p =0.0040).
twice daily Patients receiving MFNS once daily experienced a not
n =248 with significantly greater percentage of minimal-symptom days
amoxicillin than those receiving placebo (54.72% vs. 50.33%, p =
n =246 with 0.1286) or amoxicillin (54.72% vs. 54.35%, p = 0.8982)
placebo
Zalmanovici Cochrane meta-analysis Patients with  n =1943 Primary outcome:
Trestioreanu A, acute patients MFENS 400 ug daily was superior to placebo for symptom

etal. 2013 [51]

rhinosinusitis

resolution or improvement (RR 1.10; 95% Cl 1.02 to 1.18,

p =0.0093) while MFNS 200 pg daily was similar to placebo
(RR 1.04; 95% C1 098 to 1.11, p =0.19)

Secondary outcome:

No significant adverse events were reported

Cl Confidence interval, LS Least square, MSS Major symptom score, MFNS Mometasone furoate nasal spray, RR Risk ratio, SNOT Sino-nasal outcome test, TSS Total

symptom score
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Table 7 Clinical studies of N-acetylcysteine
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Study Study design Population Sample size Main findings

Bahtouee M, Double-blind  Subacute sinusitis n =18 with Main study outcome:

et al. 2017 controlled confirmed with CT  acetylcysteine No differences between groups were observed on the Lund-Mackay

[54] trial n =21 with placebo  score after treatment

Macchi A, Single-blind  Patients with n =75 with Primary outcome

etal. 2012 [8] randomized  recurrent acute ambroxol and All the symptoms

trial rhinosinusitis flunisolide assessed in the clinical efficacy analysis had a severity reduction in both

n =75 with N- treatment groups
acetylcysteine and Exploratory analysis:
flunisolide In the ITT population, the proportion of patients presenting an

improvement at the end of treatment was 82.67% vs. 50.67% in the N-
acetylcysteine and ambroxol groups, respectively (p <0.0001)

CT Computed tomography, ITT Intent-to-treat

with improvement at the end of treatment in the N-
acetylcysteine group (82.67%) than in the ambroxol
group (50.67%) (p <0.0001). At Months 3 and 6, the
number of rhinosinusitis exacerbations after the previous
episode was also lower in the N-acetylcysteine group
than in the ambroxol group. The proportion of patients
reporting adverse events was lower in the N-
acetylcysteine group (18.67%) than in the ambroxol
group (52%). The main limitations of this study relate to
its open-label design, the lack of clearly defined end-
points, and the lack of comparability of both treatment
groups at baseline.

Overall, evidence for the use of N-acetylcysteine in
acute rhinosinusitis is limited to small-scale clinical trials
whose designs do not enable firm conclusions on the ef-
ficacy of N-acetylcysteine in this indication.

Conclusion

A range of herbal products have been evaluated for
treating acute rhinosinusitis in randomized clinical trials.
Sinupret is supported with the strongest evidence base,
including adequately powered multicenter clinical trials,
followed by EPs 7630, which is supported by smaller
studies. Across the range of other herbal products, in-
cluding CE nasal spray, GeloMyrtol, and cineole, only
one randomized trial is available at best for each prod-
uct. Furthermore, each trial identified in this review was
conducted in a single country without power calcula-
tions and a small number of participants. Ideally, ad-
equately powered international multicenter trials would
be required to confirm or discredit findings and provide
further credibility for these products.

Among synthetic treatments described in this review,
MENS is supported with the strongest evidence. Inter-
estingly, the evidence for Sinupret appears to be as
strong as that for synthetic treatments, such as MENS.
Although cross-trial comparisons cannot be a substitute
for direct comparisons, clinical trials of Sinupret and
MENS suggest comparable efficacy of these two prod-
ucts. However, patients may prefer the herbal over the
‘steroid’ approach.

The choice between synthetic treatment or herbal
medicine is made difficult by the lack of comparative
studies of herbal products with conventional medicines.
Indeed, most trials conducted with herbal products have
been placebo-controlled trials. Currently, only one
underpowered study comparing Sinupret with flutica-
sone furoate is available [16]. Equally, there are not
enough data of sufficient quality available to guide an
evidence-based approach when choosing between differ-
ent herbal products. To the best of our knowledge, only
one head-to-head comparison of herbal products is
available, stressing the need for further prospective trials
comparing herbal products [43]. A separate study com-
paring Sinupret with GeloMyrtol does not allow a firm
conclusion to be drawn on the efficacy of either product,
due to its design [31].

Sinupret (BNO 1016) is the sole herbal product for
which evidence from well-designed, randomized con-
trolled studies with sufficient power is available. In the
context of antibiotics misuse, selected herbal medicines
are promising alternatives to conventional treatments
and should be considered for the management of acute
uncomplicated rhinosinusitis.
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