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Cyclamen europaeum improves the effect of oral 
antibiotics on exacerbations and recurrences  
of chronic rhinosinusitis: a real-life observational 
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SUMMARY

Chronic rhinosinusitis (CRS) is an inflammatory disease of the nose and paranasal sinuses affecting 11% of the European population. Cy-
clamen europaeum plant extract (CE) has demonstrated efficacy in treating acute rhinosinusitis, but its role in CRS exacerbations remains 
unknown. In this real-life, prospective, epidemiological, observational study, a total of 317 patients with exacerbations of CRS without 
nasal polyps (CRSsNP) of moderate severity were treated using three different options: oral antibiotics, CE extract nasal spray, or the 
combination of oral antibiotic with CE extract. The main outcomes were the effect of treatment on sinonasal symptoms and endoscopic 
appearance after 6 weeks of therapy, and the number of recurrences of CRS exacerbations after 6 months of follow-up. On the top of oral 
antibiotics, CE extract significantly improved sinonasal symptoms and endoscopic findings and caused a 4-fold reduction of CRS recur-
rences. When administered in monotherapy, CE extract was at least as effective as antibiotic in monotherapy on relief of both symptoms 
and reduction of CRS recurrences. In patients with CRS exacerbation of moderate severity, CE extract nasal spray in monotherapy or added 
to standard antibiotic treatment significantly reduces sinonasal symptoms and CRS recurrences compared to antibiotics in monotherapy.

KEY WORDS: Antibiotics • Chronic rhinosinusitis • Cyclamen europaeum • Nasal endoscopic score • Observational study • Real 
life • Symptom score

RIASSUNTO 

La rinosinusite cronica (CRS) è una malattia infiammatoria delle cavità naso-sinusali che colpisce l’11% della popolazione europea. L’e-
stratto vegetale di Cyclamen europaeum (CE) ha dimostrato efficacia nel trattamento della rinosinusite acuta, ma il suo ruolo nelle riacu-
tizzazioni della CRS rimane sconosciuto. Il presente studio prospettico osservazionale epidemiologico in vivo ha coinvolto 317 pazienti con 
riacutizzazioni della CRS senza polipi nasali (CRSsNP) di moderata gravità trattati con tre diverse opzioni terapeutiche: antibiotici per os, 
spray nasale contenente estratto di CE, o la combinazione di antibiotici per via orale con estratto di CE. L’efficacia è stata valutata in base 
all’efficacia del trattamento sui sintomi sinusali, all’aspetto endoscopico dopo 6 settimane di terapia, al numero di recidive di esacerbazio-
ne di CRS con un follow-up di 6 mesi. In combinazione con la terapia antibiotica orale, l’estratto di CE ha migliorato significativamente 
i sintomi sinusali, i reperti endoscopici ed ha ridotto di 4 volte le recidive di CRS. Quando amministrato come monoterapia l’estratto di 
CE si è dimostrato almeno altrettanto efficace dell’antibiotico somministrato singolarmente sia riguardo al miglioramento dei sintomi che 
riguardo alla riduzione delle recidive CRS. Conclusioni: nei pazienti con riacutizzazione di CRS di moderata gravità, lo spray nasale a 
base di estratto di CE in monoterapia o in aggiunta al trattamento antibiotico standard riduce in modo significativo i sintomi sinusali e le 
ricorrenze di CRS rispetto agli antibiotici singolarmente somministrati.

PAROLE CHIAVE: Terapia antibiotica • Rinosinusiti croniche • Cyclamen europaeum
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Introduction
In recent decades, an increase in the prevalence of res-
piratory diseases, particularly inflammatory diseases of 
the nose and paranasal sinuses, has been observed  1-3. 
Chronic rhinosinusitis (CRS) is a complex condition that 
dramatically affects the patient’s quality of life and has 
profound effects on health care expenditure 4-6. Manage-
ment of this disease continues to challenge both patients 
and physicians. According to the European Position Paper 
on Rhinosinusitis and Nasal Polyp (EP

3
OS 2012) 7, the 

prevalence of CRS is increasing annually, currently being 
one of the most common chronic diseases. For instance, 
the prevalence of CRS is 3.4% among Canadian men and 
5.7% among women 8, 6% in Belgium 9 and reaching 
9.6% in the Scottish population 10. CRS has been reported 
as high as 10.9% in Europe 11 and 14% in the USA 12.
An exact definition of an acute exacerbation of CRS (AE-
CR) is not available. Usually this condition is defined as 
a sudden worsening of baseline symptoms (or develop-
ing new symptoms) in a patient with an established CRS 
diagnosis. Triggers leading to CRS disease exacerbation 
are also not well characterised. Previous epidemiologic 
studies have focused on identification of risk factors for 
a diagnosis of CRS rather than on risk factors that lead 
to disease exacerbation. Empirical definition criteria that 
were used for AECR are at least one of the following: a 
prescription for systemic antibiotics, systemic corticos-
teroids, plans for a semi-urgent surgical intervention, 
emergency department or urgent care visit, or hospitalisa-
tion 13. Patients are approximately twice as likely to pre-
sent with AECR in winter season when viral infections 
are known to be prevalent compared with spring, summer, 
or fall. Age and sex does not significantly affect the sea-
sonal pattern 13 14. According to the EP

3
OS document, AE-

CR should be treated as acute rhinosinusitis (ARS), i.e. 
with intranasal corticosteroids and antibiotics, depending 
on symptom severity 7.
There is good evidence supporting the concept that inflam-
mation, more than infection, is the dominant aetiologic fac-
tor in CRS. Unlike ARS, pathogenic microorganisms play 
a much smaller role in the pathogenesis of CRS 15 17. How-
ever, based on the available evidence, oral antibacterial 
antibiotics (mainly in acute exacerbations) and prolonged 
macrolide antibiotics are considered therapeutic options 
in the treatment of CRS 18. Although necessary to control 
AECR, both so-called “short” and “long-term” courses of 
antibiotic therapy may interfere with diversity and abun-
dance of the paranasal sinuses microbial community and 
carry a risk of aggravation of dysbiosis that already exists 
in chronic inflammatory respiratory diseases like CRS 19 20.

The ineffectiveness of the standard antibiotic therapy 
and the increased number of resistant strains of causative 
pathogens 21 22, coupled with some doubts on the efficacy 
of corticosteroids in CRS without nasal polyps 23 and the 
inability to achieve a total control with surgery 24, indicate the 
need to develop new topical therapeutic modalities.
Cyclamen europaeum plant extract (CE) has been used 
since ancient times as a topical remedy, is devoid of un-
desirable systemic side effects and in general, is safer 
than systemically administered drugs. Like other topical 
remedies, CE might offer a reliable alternative to conven-
tional therapeutic approaches. Sinuforte® is the extract of 
the fresh tubers of Cyclamen europaeum that belongs to 
the Primulaceae family. This extract comes from a botani-
cal raw material, a natural extract with many compounds, 
the active substances being saponins. Tubers of Cyclamen 
europaeum are lyophilised, without adding any excipient, 
to obtain 50 mg of the lyophilised extract. A solvent (5 
ml of water for injection) is provided for reconstitution of 
the lyophilised powder. Sinuforte® is administered to each 
nostril (2.6 mg once daily) for 8 days. Recent studies have 
confirmed the efficacy of CE in treating ARS 25 26 but its 
role in AECR is still not known.
The objective of this study was to evaluate efficacy of CE 
extract in treatment of AECR either as a monotherapy or 
in combination with an oral antibiotic and to compare its 
efficacy with standard oral antibiotic therapy.

Materials and methods

Study population
From June 2011 to February 2012, we conducted a real-life, 
prospective, observational study aimed to examine the ef-
ficacy of three different medical treatment protocols in pa-
tients with AECR without polyps. The study was conducted 
at 16 clinical centres across the Russian Federation. The 
study protocol was approved by the Inter-institutional Eth-
ics Committee of the Sechenov First Moscow State Medical 
University. All the patients signed written informed consent 
before entering the study. A total of 327 patients aged 18 to 
60 years and diagnosed with acute exacerbation of CRSsNP 
of moderate severity were enrolled. According to EP

3
OS 

2012 criteria 7, a diagnosis of CRS was supported by clinical 
history, nasal endoscopy and computed tomography (CT) or 
plain X-rays of the paranasal sinuses.

Inclusion criteria
To be enrolled in the study, patients had to fulfill the fol-
lowing criteria:
established diagnosis of CRS (code J32.0-4 and J.32.8-9 
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according to ICD-10 Version:2010), significant acute ag-
gravation of symptoms (or development of new sinusitis 
symptom/symptoms) in the last 10 days that forced the 
patient to see an ENT physician, presence of two or more 
CRS symptoms and total Visual Analogue Scale (VAS)  
score of > 3-7 at the time of entering the study, physician’s 
decision for the need of specific therapy or escalation of 
the previous management.
Exclusion criteria included patients with CRS with na-
sal polyps, mild or severe CRSsNP according to VAS, 
absence of paranasal sinuses opacification on CT scans/
plain X-rays, orbital or intracranial complications, the use 
of systemic or topical antibiotics or corticosteroid therapy 
during the previous month, severe intercurrent illnesses 
(immunocompetent diseases, severe endocrine, respira-
tory or metabolic diseases, etc.) and pregnancy. Patients 
with concomitant allergic rhinitis were also excluded.
Patients with mild AECR were not included because they 
did not need antibiotic therapy. Patients with severe forms 
of AECR (in whom systemic antibiotics were necessary to 
prevent complications and monotherapy with CE would 
not be sufficient) were likewise not included.
Ten patients were withdrawn at different stages of the 
study because they were unable to attend the next visit 
due to personal reasons; no patient withdrew from the 
study due to adverse effects or lack of treatment efficacy. 
Therefore, 317 patients completed the study and were 
suitable for statistical analysis.

Study design
Physicians in all centres had free choice to include patients 
in one of the three treatment protocols: patients in group 
1 were treated with an oral antibiotic plus intranasal CE 
(Sinuforte® Nasal Spray, Hartington Pharmaceutical, Bar-
celona, Spain), group 2 with intranasal CE in monothera-
py and group 3 with oral antibiotic alone. There were no 
strict recommendations for empirical antibiotic therapy, and 
participating physicians selected a first-line oral antibiotic 
according to their personal clinical experience and institu-
tional guidelines. When used, CE was administered to each 
nostril (2.6 mg once daily) for 8 days. Patients were free to 
stop the prescribed therapy and to discontinue their partici-
pation in the study at any time.
After start of the treatment, all patients were followed-up 
for 6 months by regular examination by the responsible ob-
server. Patients from Groups 1 and 3 received systemic an-
tibacterial therapy and the physicians’ choice and dosages 
completely followed standards of empirical antibiotic thera-
py presented in rhinosinusitis national guidelines. The most 
common antibiotics prescribed were amoxicillin (1.0, 3 
times daily) and amoxicillin/clavulanate (1.0, 2 times daily) 

followed by macrolides (clarithromycin 0.25, 2 times daily) 
and cephalosporins of the I-III generation. Routine antibi-
otic treatment was for 7 days (according to national guide-
lines) with some exclusions (for instance, azithromycin 0.5 
once daily for 3 days, and moxifloxacin 0.4 once daily for 5 
to 6 days). Physicians were encouraged to change the treat-
ment protocol and to prescribe or change antibiotic when 
necessary. They were also free to use additional treatment 
options such as systemic or topical corticosteroids, topical 
antimicrobials, antral tap, sinus lavage, or Proetz replace-
ment irrigations. Any change in the treatment protocol, use 
of additional therapeutic options and withdrawals were reg-
istered in case report forms. After the inclusion visit (T

0
), 

patients were visited at day 3 (T
1
), day 5 (T

2
), and day 8/end 

of treatment (T
3
) and after 6 weeks (T

4
) of follow-up.  After 

6 months (T
5
), patients were interviewed by a telephone call 

and asked about the number of episodes of AECR after dis-
continuation of treatment (Table I).

Outcomes
1. Nasal symptoms. Treatment efficacy was assessed at 

visits T
1
-T

4
. Assessment was based on the patient’s 

subjective evaluation of the severity of the four main 
CRS symptoms (nasal obstruction, nasal discharge, fa-
cial pain/pressure, loss of smell or hyposmia) by VAS, 
(10 cm) as well as the composite evaluation of total 
nasal symptoms score (TNSS). 

2. Nasal endoscopic assessment. Treatment efficacy was 
assessed at visits T

1
-T

4
. Semi-quantitative scores were 

recorded for middle meatal discharge and mucosal 
oedema. These results were evaluated using an endo-
scopic appearance score (EAS) 27 28. Discharge was 
scored after decongestion as follows: 0, no discharge; 
1, moderate amount of mucous or purulent discharge; 
and 2, large amount of thick, purulent discharge. Mu-
cosal oedema was scored before decongestion as fol-
lows: 0, absent; 1, moderate, and 2, severe.

3. Patient’s self-perception of treatment efficacy was as-
sessed at visits T

3
 and T

4
. The patient’s assessment 

was scored as excellent, good, well/moderate, no ef-
fect, or bad/worsening.

Statistical analysis
With the help of a medical statistician (SSS), the results 
were entered into a computerised database and processed 
using the statistical software package SPSS version 17.0 for 
Windows. For each group of patients, the data distribution 
was identified, the frequency and scores were described 
and 95% confidence intervals were defined. Median, mode, 
standard error of the mean and standard deviation of the 
average, the minimum and maximum (variability), the in-



A.S. Lopatin et al.

118

terquartile range values, ANOVA analysis of variance (Lev-
ene Statistic) and ANCOVA analysis of covariance across 
treatment groups and Wilcoxon signed-rank test were used 
to compare variables between the groups to determine sta-
tistical significance at various time points. Values were pre-
sented as mean ± standard deviation (SD). Changes within 
and between the groups were considered statistically sig-
nificant when p values were < 0.05.

Results
A total of 317 patients with AECR (135 men and 182 
women) aged from 18 to 60 years (mean 46.4 ± 5.0) 
were included in the study: CE plus antibiotic (group 1, 
N = 128), CE in monotherapy (group 2, N = 90) and anti-
biotic in monotherapy (group 3, N = 99). Baseline charac-
teristics of patients are presented in Table II.

Assessment of symptoms
Total Nasal Symptom Score (TNSS). At baseline (T

0
), 

TNSS was higher in group 1 than in group 2 (p < 0.01). 
Starting from day 3 (T

1
) and at all consecutive time points, 

either oral antibiotic plus CE or CE in monotherapy in-
duced a significantly (p < 0.001) higher resolution of TNSS 
compared to oral antibiotic alone. After 6 weeks (T

4
) of 

treatment initiation, TNSS was significantly reduced from 
8.80±0.29 at baseline to 0.78 ± 0.16 by antibiotic plus CE, 
from 7.93  ±  0.25 to 0.76  ±  0.12 by CE alone and from 
8.23 ± 0.34 to 1.70 ± 0.22 by antibiotic alone) (Fig. 1).
Individual Nasal Symptom Score. At baseline (T

0
), scores 

for nasal congestion, facial pain/pressure and hyposmia 
were similar in all treatment groups, while score for na-

sal discharge in group 1 was higher than in groups 2 and 
3 (p  = 0.001). Either oral antibiotic plus CE or CE in 
monotherapy induced a significantly (p < 0.001) higher 
resolution of nasal congestion and nasal discharge from 
day 5 (T

2
) to week 6 (T

4
) and from day 8 (T

3
) to week 6 

(T
4
) than antibiotics in monotherapy (Fig. 2 a-d). All three 

treatment options improved hyposmia during the treat-
ment period but with no significant differences between 
the groups. No significant difference was found between 
oral antibiotic plus CE and CE in monotherapy for all in-
dividual symptom improvements.
Nasal endoscopy assessment. At baseline (T

0
), EAS for 

middle meatus discharge, but not for oedema, was signifi-
cantly (p < 0.01) worse in group 1 than in groups 2 and 

Table I.  Procedures performed during visits over the study duration.

Procedures

Days/Visits

Day 1

Visit 0

Day 3

Visit 1

Day 5

Visit 2

Day 8

Visit 3

6 weeks
Visit 4:  

Primary endpoint

6 months
End of follow-up: 

Secondary endpoint

Sign informed consent x - - - - -

Filling CRF, collecting medical history: concomitant 
diseases, inclusion/exclusion criteria, previous therapies x - - - - -

Evaluation of symptoms severity (VAS) x x x x x -

General ENT examination x x x x x -

CT/plain X-rays of paranasal sinuses x - - - - -

Nasal endoscopy x x x x x -

Selecting treatment protocol x - - - - -

Checking patient adherence - x x x - -

Adverse events registration - x x x - -

Evaluation of treatment efficacy - x x x x -

Telephone interview - - - - - x

Fig. 1. Evolution of Total Nasal Symptom score (VAS) during AECR treat-
ment. Comparison between groups (**, p < 0.01; ***, p < 0.001, between 
groups).
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3. Either oral antibiotic plus CE or CE in monotherapy 
induced a significant (p < 0.001) reduction of the middle 
meatus mucosal oedema from day 3 (T

1
) to week 6 (T

4
) 

(Fig. 3). Regarding the score for middle meatus discharge, 
there was no significant difference between groups at T

1
-

T
3 
visits, however, at visit T4 the score in group 3 (oral 

antibiotic alone) was significantly (p < 0.05) higher than 
in group 2 (CE alone). No statistical difference was found 
between groups 1 and 2 at T

1
-T

4 
visits.

Patient self-evaluation of treatment efficacy. After 8 days 
of active treatment (T

3
), no patient in any group reported 

that they feel “worse/bad”; an absence of effect was re-
vealed more frequently in group 3 (oral antibiotic alone) 

and least in group 2 (CE) (p = 0.013). The number of 
“well/moderate” assessments was not significantly differ-
ent between the three groups; “good effect” assessment 
in group 3 (oral antibiotic alone) was three times less fre-
quent than in group 1 (oral antibiotic +CE) and group 2 
(CE alone) (p = 0.001); the same number of “excellent” 
results according to patient assessment was recorded in all 
groups (Fig. 4a). Six weeks after (T

4
), a “bad effect” was 

reported by a few patients in groups 2 and 3; “no effect” 
and “well/moderate” was observed in the same number of 
patients; a “good” effect was more often reported in group 
1 than in group 2 (p = 0.023) and six times less frequently 
in group 3 (p = 0.007) (Fig. 4b).

Table II. Baseline characteristics of patients receiving the three treatment protocols.

Group 1
(antibiotic + CE)

Group 2
  (CE in monotherapy)

Group 3
(antibiotic in 

monotherapy)

All
patients

Patients, N (%) 128 (40.3%) 90 (28.4%) 99 (31.3%) 317 (100%)

Gender (female), N (%) 74 (57.8%) 53 (58.9%) 55 (55.6%) 182 (57.4%)

Age, years (mean±SD) 49.7 ± 4.7 47.3 ± 5.3 42.3 ± 4.9 46.4 ± 5.0

TNSS, VAS (mean±SD) 8.80 ± 0.29* 7.93 ± 0.25 8.23 ± 0.34 8.32 ± 0.29

EAS, middle meatus discharge (mean±SD) 2.35 ± 0.09 2.07 ± 0.10 2.11 ± 0.12 2,18 ± 0.1

EAS, middle meatus mucosal edema (mean±SD) 2.55 ± 0.07 2.49 ± 0.08 2.59 ± 0.11 2.54 ± 0.09
CE, Cyclamen europaeum; TNSS, Total Nasal Symptom Score; EAS, Endoscopic Assessment Score; SD, standard deviation; VAS, Visual Analogue Score; *, p <  0.01 vs. group 2.

Fig. 2. Evolution of individual symptoms (VAS) during AECR treatment. Nasal congestion (A), nasal discharge (B), facial pain/pressure (C) and loss of smell/
hyposmia (D). Comparison between groups (*, p < 0.05; **, p < 0.01; ***, p < 0.001).

B

D

A

C
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Recurrence rate assessment
When interviewed by telephone 6 months (T

5
) after the 

start of the therapy, patients treated with antibiotic and 
CE reported significantly less (p < 0.01) AECR than 
those treated with either CE or antibiotic in monotherapy 
(Fig. 5). Only 3.9% (N = 5) of patients treated with an-
tibiotic plus CE reported exacerbations (4 patients with 
one episode and 1 patient with two episodes) compared to 
23.3% (N = 21) of patients treated with CE alone (14 pa-
tients with one episode and 7 patients with two episodes) 
or 20.2% (N = 20) of patients treated with antibiotic alone 
(14 patients with one episode, 3 patients with 2 episodes, 
2 patients with 3 episodes and 1 patient with 4 episodes).

Changes to therapeutic protocols
In group 1, the selected antibiotic was not replaced in any 
patient. In group 2, CE was supplemented with an anti-
biotic in 5.5% of patients. In group 3, the selected anti-
biotic was replaced due to lack of clinical efficacy with a 

second-line antibiotic in 5% of patients. In no case were 
systemic or topical corticosteroids added to initial therapy 
in any study group. Antral puncture and sinus lavage, as 

Fig. 3. Evolution of endoscopic appearance score (EAS) during AECR treatment. Middle meatus discharge (A) and mucosal oedema (B). Comparison between 
groups (*, p < 0.05; **, p < 0.01; ***, p < 0.001).

BA

Fig. 4. Patients’ self-perception of treatment efficacy: (A) after discontinuation of therapy (T3, 8 days) (*, p<0.01 compared to group 1; ***, p < 0.01 vs. 
group 1). (B) short-term follow-up (T4, 6 weeks). (*, p < 0.01 vs. group 1; **, p < 0.01 vs. group 1).

BA

Fig. 5. Number of AECR during 6-month follow-up. Comparison between 
treatment.
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adjunct to initial therapy, was performed after 3 or 5 days 
of therapy in 3.1% and 13.1% of patients from group 1 
and group 3, respectively, but in no patients in group 2. 
Proetz nasal lavage, as adjunct to initial therapy, was con-
ducted after 3 or 5 days in 2.3% of patients from group 1, 
4.4% of patients from group 2 and 9.1% of patients from 
group 3. Therefore, in terms of the need for alternative 
therapeutic options, physician satisfaction with treatment 
efficacy was significantly (p < 0.05) higher in groups 1 
and 2 (both with CE extract) than in group 3.
Adverse events. No severe adverse events were reported in 
this study. Only 7 patients (5 in group 1 and 2 in group 2) re-
ported mild adverse effects (itching, sneezing, burning of the 
nose or throat irritation) after CE extract nasal spray, which 
did not require changes in the protocol or study withdrawal. 

Discussion
While systemic antibiotics (for severe bacterial disease) and 
intranasal corticosteroids (for moderate to severe disease) 
remain a mainstay in treatment of ARS and AECR, several 
studies have been carried out in recent years to find alternative 
therapies to improve the symptoms and severity of rhinosi-
nusitis. In particular, two randomised controlled studies as-
sessed the efficacy of herbal compounds in treatment of ARS. 
One study showed that Pelargonium sidoides might be effec-
tive in alleviating symptoms of ARS in adults 29. The other 
randomised multicentre study assessed the efficacy of Myrtol 
in the treatment of ARS. The results showed a statistically sig-
nificant difference in improvement of TNSS between active 
treatment and placebo. The need for antibiotic therapy after 
Myrtol was 23%, compared to 40% for placebo 30.
The tuber of Cyclamen europaeum (Cyclamen purpuras-
cens), a member of the Primulaceae family, has been used in 
herbal medicine since ancient times as a topical remedy for 
a range of indications. An extract of the tuber has been used 
for sinusitis in the form of nasal spray. The chemical com-
position of CE has not been thoroughly studied. The most 
examined active components of CE are triterpenoid saponins 
that belong to the group of organic glycosides. The saponin 
fraction of CE stimulates nasoparanasal secretions. When 
delivered to the nasal cavity, CE with its saponin fraction 
causes irritation of the trigeminal nerve endings in the nasal 
mucosa through cholinergic pathways, leading to rapid and 
abundant discharge of inflammatory sinus exudates through 
the nose and subsequent decongestion lasting approximately 
30 min 31. Saponins also possess a direct osmotic effect and 
are able to stimulate mucociliary clearance by triggering mu-
cus secretion 32. Our previous study has shown that CE ap-
plication increases microcirculation in the nasal mucosa and 
dilates blood vessels supplying the mucus glands 33 34.

Two recent randomised, double-blind, placebo-controlled tri-
als, conducted in Europe 27 and the US 28, reported the im-
provement by CE of facial pain, endoscopic signs (middle 
meatus mucosal oedema and secretion), reduction of sinus 
opacification and increase of both investigator and patient 
treatment satisfaction in patients with ARS. These two stud-
ies with level of evidence Ib have confirmed CE is a suitable 
therapeutic option for ARS recommended by international 
guidelines (EP

3
OS 2012) 7. Few non-controlled, non-blinded 

studies have reported on the efficacy of CE in larger cohorts 
of patients with both ARS and CRS. When added to antibiotic 
treatment, CE therapy caused an increased reduction of ARS 
symptoms in adults compared to antibiotic alone 32 35.
Our real-life observational study is the first to show that CE 
alone or in combination with an oral antibiotic is significant-
ly more effective in treating AECR than antibiotics alone in 
terms of relieving nasal symptoms (TNSS, nasal congestion, 
nasal discharge, and facial pain/pressure) as well as decreas-
ing middle meatus mucosal oedema.
Furthermore, the combination of a course of oral antibiotic 
and CE showed the best results in terms of prevention of CRS 
recurrence after 6 months of follow-up. The number of AE-
CR was 4 times less than in patients receiving oral antibiotic 
or CE in monotherapy. In addition, an increased number of 
AECR where physicians replaced a first-line antibiotic with 
a different one or used alternative treatment options due to 
insufficient efficacy of initial therapy was mainly observed 
in group 3 (antibiotic in monotherapy). These findings are in 
line with the results of previous observational study, which 
showed that adding CE to oral antibiotic increased the ARS 
success rate by 15% as well as CE on top of the combination 
of oral antibiotic plus topical corticosteroid, which increased 
the rate of clinical recovery by 24% 36.
Among the limitations of the present study, we may 
firstly highlight the lack of randomisation since alloca-
tion of a patient to the treatment group in this real-life 
observational investigation was based on the physician’s 
choice. Worse initial TNSS in the group 1, as well as the 
higher initial middle meatus discharge score in this group 
might be explained by the physicians’ intention to reserve 
combined therapy for patients with relatively more severe 
symptoms. Secondly, blinding was not used for either 
patients when receiving the treatment protocol and addi-
tional therapy or for physicians when grading endoscopic 
findings. Thirdly, patients were selected from the group 
of moderate severity probably discarding those with com-
mon cold exacerbations (mild) and those with bacterial 
rhinosinusitis (severe). All these factors could be theoreti-
cally a potential bias for both the physicians and patients. 
Moreover, like ARS, AECR is a self-limited disease and 
about 90% of cases improve spontaneously.
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However, a multicentre (16 independent clinical centres 
around the Russian Federation) observational study was 
performed among three potential therapeutic protocols 
in a real-life design whose aim was to evaluate clinical 
outcomes for 6 weeks after treatment of AECR and re-
currences during 6-month follow-up. The relatively short 
duration of oral antibiotic therapy (7 days) could be also 
considered a controversial issue in the study. Although 
longer courses are used to treat AECR in Western Europe 
and the US 7, the design of the study tried, however, to 
follow the recommendations endorsed in the Russian Fed-
eration, where one-week course of antibiotic therapy is 
recommended for treatment of ARS and AECR 37.

Conclusions
The results of this observational study suggest that in 
AECR of moderate severity, both CE in monotherapy or 
added to oral antibiotics induces an increased symptom 
relief and prevents long-term CRS recurrences compared 
to antibiotics in monotherapy. Thus, intranasal CE may be 
considered as an alternative to standard antibiotic therapy 
in the treatment of non-complicated non-severe AECR 
and potentially help to reduce costs of disease 36 as well as 
to reduce antibiotic abuse and the consequent increase in 
antibiotic resistance.
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