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Cyclamen europaeum nasal spray, a novel phytotherapeutic 
product for the management of acute rhinosinusitis:  
a randomized double-blind, placebo-controlled trial*

Summary
Aim: To evaluate the efficacy and safety of a phytotherapeutic nasal spray containing Cyclamen europaeum (CE) in the treat-
ment of acute rhinosinusitis (ARS). 

Material/Methods: We performed a randomized, double-blind, placebo-controlled trial of CE nasal spray once daily for  
15 days in 99 adult patients with moderate-to-severe ARS who also received amoxicillin 500 mg three times daily for the first 
8 days. The primary endpoint was the change in mean total symptom scores (TSS) on day 7. Secondary endpoints included 
individual symptom scores (nasal congestion, mucus secretion, facial pain, impairment of smell) and endoscopic findings on 
days 7 and 15 and others. 

Results: No statistically significant difference in TSS was noted for CE versus placebo on day 7. Moreover, the individual scores 
were not statistically different between the groups for the ITT-population on day 7. However, both a reduction in facial pain 
(PP) and an improvement in endoscopically-assessed mucosal obstruction (ITT) significantly favoured CE on day 7. The most 
common adverse events were nasal burning and mild epistaxis, but no severe adverse events were documented. 

Conclusion: In summary, this is the first randomized controlled trial on phytotherapy in patients with moderate-to-severe 
ARS demonstrating clinical safety and some encouraging effects of CE which merit to investigate phytotherapeutic products 
in further large-scale clinical trials.
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Introduction
Rhinosinusitis is a common upper respiratory tract disorder 
caused by inflammation of the nose and paranasal sinuses 
which affects up to 16% of the general population (1-3). Patients 
report a variety of symptoms, often including nasal discharge, 
nasal congestion or blockage, facial pressure or pain, a reduced 
sense of smell, headache, and fever (2,4). It can present as acute 
rhinosinusitis (ARS) with symptoms lasting less than 12 weeks 
or as chronic rhinosinusitis (CRS) with symptoms persisting for 
more than 12 weeks (4). Both ARS and CRS affect the quality of 
life of individuals and increase the healthcare system resources 

and costs (1,4-9).

ARS is an acute inflammatory disease of the nasal and sinusal 
mucosa with the initial presentation invariably being viral (com-
mon cold), although bacterial superinfection can occur and this 
represents a more serious clinical challenge (4,5). Undoubtedly, 
there is a high prevalence of mild ARS from viral origin (common 
cold). According to the European Position Paper on Rhinosi-
nusitis and Nasal Polyps 2007 (EP3OS 2007), schoolchildren 
may experience 7 - 10 colds per year and adults 2 - 5 per year 
(4). As might be expected, exact prevalence rates are difficult to 
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ascertain since most affected individuals do not consult their 
physician. Bacterial ARS is not as common. However, over 6 
million cases are noted in Germany per year and over 20 million 
in the USA (7,10). This disease is the fifth most frequent reason for 
prescribing antibiotics in the USA, which represents more than 
20% of all prescriptions filled for adults in need of antibiotic 
therapy (7).

The central pathophysiologic process in rhinosinusitis is inflam-
mation of the nasal and paranasal passages (2,4). This results 
in oedema and excess mucus secretion within the epithelial 
tissues, leading to obstruction of the sinuses, impaired ciliary 
function and reduced mucus transportation. 

The aim of sufficient therapy is to control symptoms, to ame-
liorate the quality of life of patients and, moreover, to prevent 
progression or recurrence of the disease (2-4,9). EP3OS proposed 
evidence based guidelines for the diagnosis and treatment of 
rhinosinusitis which were suitable for use by both primary- and 
secondary-care clinicians (4). For the treatment of ARS both oral 
antibiotics and topical corticosteroids, either as monotherapy 
or in combination, were given a grade-A recommendation with 
evidence-levels of Ia and Ib, respectively. 

To date, the lack of published randomized, double-blind, 
placebo-controlled studies has resulted in a low level of clinical 
evidence for phytotherapy in the treatment of ARS and, conse-
quently, it is not currently recommended in the EP3OS guide-
lines (4). Cyclamen europaeum (hereafter referred to as CE) has 
been shown to reduce mucosal oedema, improve ciliary activity, 
and enhance drainage and ventilation of the sinuses in first clini-
cal trials (11-13). Therefore, the aim of this multicenter, placebo-
controlled study was to evaluate the clinical efficacy and safety 
of CE nasal spray in patients with moderate to severe ARS who 
were also receiving antibacterial therapy.

Materials and methods
Patients
Adult men and women aged 18 - 65 years with moderate to se-
vere ARS according to the criteria of the first European Position 
Paper on Rhinosinusitis and Nasal Polyps (14) were eligible for 
enrolment. Patients had inflammation of the nasal and para-
nasal sinuses lasting > 10 days (amended shortly after study 
commencement with symptoms lasting more than 7 days) and 
< 12 weeks with at least two of the following symptoms: nasal 
obstruction, anterior or posterior nasal secretion, facial pain/ 
tension/ pressure, and/ or impaired or loss of the sense of smell. 
In addition, patients could have mucopurulent secretion in the 
middle meatus, and mucus oedema or nasal obstruction pre-
dominantly in the middle meatus, on nasal endoscopy. 

Intensity of rhinosinusitis symptoms was assessed using a visual 

analogue scale (0 - 10 cm). ‘Moderate-to-severe’ intensity was 
understood when the patient answered the question ‘How trou-
blesome are your rhinosinusitis symptoms?’ with a vertical line 
on a visual analogue scale (VAS) from 0 = ‘not troublesome’ to 10 
= ‘unbearably bothersome’, and this line was between  
5 and 10 (14).

Exclusion criteria included CRS and nasal polyposis, severe 
mechanical nasal obstruction, severe asthmatic patients, intoler-
ance to acetyl salicylic acid, treatment with anticoagulants or 
anticholinergic (antimuscarinic or direct parasympatholytic) 
drugs, treatment with topical nasal corticosteroids within 72 
hours of study start or with an antibacterial agent within 48 
hours (amended shortly after study commencement to exclude 
antibacterial treatment associated with symptom improvement 
within 72 hours).

Study design
This randomized, double-blind, placebo-controlled trial was 
performed at 13 centres in Germany. It was conducted in ac-
cordance with the World Medical Association Declaration of Hel-
sinki and the International Conference on Harmonization (ICH) 
Harmonized Tripartite Guidelines for Good Clinical Practice. The 
institutional review board for each site approved the protocol 
and patients provided written informed consent prior to their 
inclusion into the study.
After confirmation of eligibility and completion of baseline as-
sessments, patients were randomly assigned to treatment with 
either CE nasal spray (herbal lyophilised extract) or matching 
placebo nasal spray for 15 days. One spray of 1.3 mg (0.13 mL) 
was administered into each nostril once daily in the evening. In 
addition, all patients received amoxicillin 500 mg three times 
daily for the first 8 days (or a suitable alternative at the discretion 
of the physician for those allergic to penicillin). Concomitant 
treatment with corticosteroids or decongestants was not al-
lowed during the study.

Clinical assessments
Prior to treatment, patients provided a medical history and 
underwent a physical examination, including nasal endoscopy. 
During the study patients completed symptom diaries, and at 
the end of the study patients and investigators made an overall 
assessment of treatment satisfaction. Rhinosinusitis symptoms, 
including i) nasal obstruction ii) (anterior or posterior) mucus 
secretion, iii) facial pressure/pain, and iv) impairment or loss of 
smell, were assessed using visual analogue scales (VAS: 0 to 10 
cm; from 0 = absent to 10 = maximum intensity).
Four-point Likert scales were used for endoscopic findings, with 
mucopurulent secretion in the middle meatus scored from  
0 = none to 3 = profuse, and mucus oedema or nasal obstruc-
tion (predominantly in the middle meatus) scored from  
0 = no oedema or obstruction to 3 = oedema with severe  
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obstruction. 
Sleep quality was assessed using a visual analogue scale (0 - 10 
cm; where 0 = slept well and 10 = slept badly). 

The primary efficacy variable was the change from baseline in 
the mean total rhinosinusitis symptom score after 5 - 7 days 
(averaged from patient assessment of nasal obstruction, mucus 
secretion, facial pressure/pain, and impairment or loss of smell). 
Secondary efficacy variables included change from baseline in 
the four individual nasal symptoms at 5 - 7 days, changes in total 
symptom scores and in the four individual nasal symptoms at 
15 days, endoscopic signs at 5 - 7 and 15 days, treatment failure/
need for additional treatment, onset of medical complications of 
rhinosinusitis, sleep quality, and overall patient- and investiga-
tor-assessed treatment satisfaction. 

Safety
Adverse events were monitored throughout the study, as was 
the development of any medical complication associated with 
progression of rhinosinusitis (for example, orbital, endocranial or 
bone complications). 

Statistical methods
Prior to the study, a power-calculation was performed. It was 
determined that 45 patients per group would be required to 
detect a difference of 3 points between means for the primary 
endpoint, with a power of 80% and assuming a standard devia-
tion of 5 points. Allowing for 10% loss, it was planned to enrol 
100 patients.
The primary efficacy analysis was performed using the intention-
to-treat population (ITT; all randomised patients). Where day 5-7 
data were not available, a last observation point carried forward 
(LOCF) methodology was employed. The primary endpoint was 

evaluated using analysis of covariance (ANCOVA) with the centre, 
treatment group and baseline value as adjustment variables. 
Data from centres that enrolled < 3 patients per group were 
aggregated. The effect of treatment (difference between the 
adjusted means) was estimated using 95% confidence intervals 
(CI). Secondary endpoints were evaluated using ANCOVA or 
t-test (continuous variables) or the Cochrane-Mantel-Haenzel 
test (categorical variables). A per-protocol (PP) analysis was also 
performed which comprised the ITT population, but who had no 
major protocol violations and could be evaluated for the primary 
endpoint. The safety analysis population included all randomized 
patients who received at least one dose of study medication. 

Results
A total of 99 patients with ARS were randomized (48 in the CE 
group and 51 in the placebo group). Patient numbers  
(ITT-population, reason for withdrawal and PP-population) are 
shown in Figure 1. Baseline demographic characteristics were 
comparable for the two groups (Table 1). 
Patients in both groups reported moderate-to-severe symptoms 
with mean total symptom scores of 6.2 in the CE group and 5.7 
in placebo group (the difference was not statistically significant). 
A prior history of various respiratory disorders was common 
(181 reports in the overall study population). 

Efficacy
In the primary efficacy analysis (change in mean rhinosinusitis 
total symptom VAS score after 5-7 days for the ITT population) 
there was a trend towards greater symptomatic relief with 
CE -2.7 (95% CI -3.4 to -2.1) compared with placebo -2.5 (95% CI 
-3.1 to -2.0) that did not achieve statistical significance (p = 0.64). 

An analysis of secondary efficacy outcomes also demonstrated 

Table 1. Demographic characteristics of study population at baseline.

Cyclamen (n = 48) Placebo (n = 51)

Gender [number]

  Male 16 (33.3) 19 (37.2)

  Female 32 (66.6) 32 (62.7)

Age (years)  (%)

  Mean (SD) 40.0 (13.0) 39.3 (11.4)

  Range (min-max) 19-65 18-64

Race [number (%)]

  Caucasian 47 (97.9) 50 (98.0)

  Other 1 (2.0) 1 (1.9)

Total rhinosinusitis symptom score at baseline (± SD) from averaged VAS 
scores [0 = none and 10 = maximum severity]

6.2 (1.9) 5.7 (1.9)

VAS = visual analogue scale
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a greater decrease in mean symptom scores (nasal congestion, 
mucus secretion, facial pain, and impairment or loss of smell) in 
the CE group for the ITT-population without significant differen-
ces to placebo (Table 2). However, after 5 - 7 days a reduction in 
facial pain significantly favoured CE (between group difference 
of -1.20 [95% CI -2.32 to -0.08; p < 0.04]) for the PP-population 
(Figure 2A).

Endoscopic evaluation demonstrated that mucus oedema or 
nasal obstruction was reduced to a significantly greater extent 
with CE than placebo after 5-7 days, with an adjusted mean 
difference in score of -0.76 points (95% CI -1.44 to -0.08; p < 0.03; 
ITT population; Figure 2B). There were no significant between-
group differences for mucopurulent secretion in the middle 
meatus at either timepoint. 

A post hoc analysis of endoscopic improvement (defined as a 
sum of endoscopy scores of 0) found significant differences 
between active and placebo-treated groups in per-protocol ana-
lysis, as the rate of improvement was significantly higher with CE 
than placebo after 12-15 days (48.7% vs 30.9%; p < 0.05).

No patients needed additional treatment for rhinosinusitis 
during the study, and there were no medical complications 
associated with progression of ARS. There were no differences 
between groups for change in sleep quality (mean sleep quality 
scores for the CE and placebo groups were 3.9 ± 2.3 vs. 3.4 ± 
2.0 after 5-7 days and 1.9 ± 1.8 vs. 2.0 ± 1.9 after 12 - 15 days, 
respectively.
At the end of the study, mean patient- and investigator-rated 
satisfaction scores were statistically significantly improved in the 
CE group compared with placebo (Figure 3, ITT-population). 

Safety
Adverse events were reported by 67% of the CE group and 29% 
of placebo recipients. Transient mild to moderate nasal irrita-
tion/burning occurred in both treatment groups, but was more 
frequent with CE (50% vs. 4%). The only other effects, which 
occurred on more than one occasion, were mild epistaxis (27% 
in the CE group compared to 14% in the placebo group) and 
vertigo (4%) in the placebo group. Sneezing was reported by 2 
patients in the CE group. Almost all adverse events resolved wit-
hout intervention. However, study medication was permanently 
discontinued in 3 patients in the CE group and 2 in the placebo 
group because of adverse effects (see Figure 1). No severe ad-
verse events were reported.

Discussion
To our knowledge, this is the first randomized, double-blind, 
placebo-controlled clinical trial evaluating the efficacy and 
safety of a phytotherapeutic medication (extract of Cyclamen 
europaeum), administered in conjunction with an antibacterial 
agent, in the treatment of moderate to severe ARS. 
Rhinosinusitis is one of the most frequent upper respiratory 
diseases which are treated in the physician’s normal practice 
routine (7,15). The condition has an adverse effect on general 
mental and physical health (16) and is associated with a heavy 
economic burden, which includes reduced productivity and 
absenteeism, as well as the medical costs associated with 
treatment (1,4,17). ARS, which can be viral or bacterial in origin, 
is a particularly common presentation in general practice and 
represents an important charge on healthcare resources (see 
introduction). Because of difficulties in differentiating between 
viral and bacterial disease, physicians frequently resort, often 
inappropriately, to prescribing antibiotics. As noted earlier, the 
fifth most frequent reason for antibiotic treatment in US-Ameri-
can adults is due to ARS (7).

Table 2. Effect of Cyclamen europaeum on individual rhinosinusitis symptoms and endoscopic signs (ITT population).

Symptomsa – mean change from baseline
[based on a VAS scores (0-10)]

Endoscopyb – mean change from 
baseline

[based on 4-point Likert scale scores]

Nasal  
obstruction

Mucus secretion Facial pain/  
pressure

Impairment/loss 
of smell

Mucosal 
oedema/Nasal 

obstruction

Mucopurulent 
secretion

Day 5-7

 Cyclamen -3.46 -2.61 -4.28 -2.60 -2.5* -1.8

 Placebo -2.87 -2.26 -3.39 -2.12 -1.8 -1.6

Day 12-15
 Cyclamen -4.99 -3.90 -5.57 -3.72 -3.7 -3.2

 Placebo -4.69 -3.78 -4.79 -3.54 -3.1 -3.0

VAS = visual analogue scale; * p < 0.03 vs placebo
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The inflammation of the nasal and paranasal passages that oc-
curs in rhinosinusitis is often associated with mucociliary impair-
ment, infection or allergy (9). A number of treatment options are 
available, including topical corticosteroids, antimicrobial agents, 
decongestants, antihistamines, analgesics, mucolytics and saline 
nasal douching (4). Of these, major guidelines recommend the 
use of oral antibiotics agents and nasal corticosteroids, with the 
former generally reserved for patients who have severe (bacte-
rial) disease (patients with fever higher than 38ºC and/or severe 
unilateral facial pain), and nasal corticosteroids recommended 
in both moderate (monotherapy) and severe (combined with 
oral antibiotics) disease (3,4). Some guidelines also recommend 
using antihistamines, if the patient suffers from allergic rhinitis 
(3,4), saline douching (3), or decongestants for symptom relief (4). In 
the primary care setting, the majority of patients are prescribed 
an antibacterial agent, despite the fact that most uncomplicated 
cases are viral, or at least non-bacterial (18,19). Antibacterial drugs 
are most likely to be of benefit in patients with a proven bacte-
rial infection, those with signs of a serious infection, or those 
who are at high risk of complication (immunocompromised 
patients). 
Since inflammation is responsible for several of the key 
symptoms of ARS, such as nasal congestion, nasal obstruction 
and facial pain, agents that reduce inflammation and improve 
drainage from the sinuses can help provide symptom relief (2). 
Topical decongestants reduce nasal congestion, but can be 
associated with rebound congestion if administered for longer 

than a few days (2,4). Intranasal corticosteroids have been shown 
to be of benefit in the treatment of ARS (2,4). Most studies evalua-
ted the use of corticosteroids in combination with antibacterial 
agents, although one study showed that monotherapy was ef-
fective in patients at low risk of bacterial infection (20). In a recent 
meta-analysis of intranasal corticosteroids in ARS, modest bene-
fit was reported in 4 studies involving a total of 1943 patients. 
Higher doses produced greater improvement in symptoms and, 
overall, intranasal treatment was well-tolerated (21).

To date, there appears to be no substantive evidence regarding 
the role of phytotherapy in the treatment of ARS. In the current 
EP3OS guidelines the use of phytotherapy in ARS considered 
not relevant, with evidence level Ib (negative) and grade of 
recommendation D (4). Results from a number of small uncon-
trolled studies in Eastern Europe provided some encouraging 
results following topical administration of CE nasal spray (11,12). 
Recently, a placebo controlled, randomised study performed 
in the USA provided initial evidence that 7 days’ monotherapy 
with CE nasal spray reduced sinus occlusion (assessed using CT 
scans) in patients with moderate to severe ARS (13).
In our study, patients received CE for 15 days, together with an 
antibacterial agent for the first 8 days. Although differences 
in total symptom relief did not reach statistical significance 
in the main analysis, there appeared to be a tendency for 
individual symptoms to improve with CE during the first week 
of treatment, and the specific symptom of facial pain/pressure 

Patients randomised
N=99

Cyclamen europaeum 
+ antibiotic 

N=48

Placebo
+ antibiotic

N=51

Drop-out n=8
• 2 adverse event
• 3 treatment discontinuation
• 1 concomitant treatment 
with immunosuppressive 
drugs
• 2 Other

Drop-out n=9
• 1 adverse event
• 2 treatment discontinuation
• 1 withdrawal of consent
• 5 Other

Completed according to
investigational plan

N=40

Completed according to
investigational plan

N=42

Figure 1. Study flowchart.
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did improve significantly after 5 - 7 days treatment with CE in 
the per-protocol analysis. This is important since facial pain/
pressure is undoubtedly one of the most severe symptoms 
affecting the patients’ quality of life in ARS (4,22).
Endoscopic evaluation was used to assess the effect of 
treatment on objective signs of rhinosinusitis such as mucus 
oedema and mucopurulent secretions within the middle mea-
tus. Mucus oedema/nasal obstruction improved significantly 
with CE during the first week in both the ITT and per-protocol 
analyses. In addition, the per-protocol analysis showed that en-
doscopic improvement (defined as a sum of endoscopy scores 
of 0) was significantly higher with CE than placebo at the end 
of the study. In addition to the clinical scores discussed above, 
these endoscopic differences reaffirm the clinical efficacy of CE 
nasal spray in adult patients with ARS.
The results relating to symptomatic relief are reflected in the 
findings that both patients and investigators reported signi-
ficantly greater treatment satisfaction with CE than placebo. 
More than two-thirds of patients treated with CE were very, or 
quite, satisfied with treatment compared with just under half 
of placebo recipients. 

Adverse events reported for CE during the study tended to be 
mild. No unexpected events occurred, and most were consis-
tent with the mechanism of action of CE or with ARS per se. In 
line with the local action of CE in the nasal sinuses, a tempo-
rary burning sensation or sneezing can occur after application. 
In the current study, mild to moderate nasal burning/irritation 
was the most common adverse event reported, occurring in 
half of the patients treated with CE. However, it should be 

noted that this adverse effect might influence the double-
blinding of the study since both patients and their physicians 
may link this to active therapy. 

In conclusion, CE nasal spray represents a novel phytothera-
peutic approach for the treatment of symptoms associated 
with ARS. In this well-controlled randomized clinical trial 
CE-treatment was safe and associated with some encouraging 
clinical effects. Even though a statistical significant change in 
total symptom rhinosinusitis scores as primary endpoint was 
not demonstrated these findings merit further assessment of 
phytotherapeutic nasal sprays in a larger cohort of patients 
with acute or chronic rhinosinusitis, as it remains a common 
and highly symptomatic disorder despite a wide array of treat-
ment options. 
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