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Efficacy and safety of erdosteine in the treatment of 

chronic rhinosinusitis with nasal polyposis – a pilot study* 

Summary 

Background: Erdosteine was originally developed as a mucolytic agent. It is a multimechanism substance with anti-bacterial, 

anti-oxidant, and most importantly anti-inflammatory effects. Given similar mechanisms of action (suppression of cytokines, inclu-

ding tumor necrosis factor α), it could become a reasonable alternative to currently used treatments with macrolides or steroids.

Objective: To assess efficacy and safety of erdosteine in the treatment of chronic rhinosinusitis with nasal polyposis (CRSwNP).

Methodology: A prospective non-interventional post-authorisation study comparing patients treated with erdosteine only or the 

combination of erdosteine and nasal corticosteroid spray for CRSwNP. The end-points were pre- and post-treatment changes in 

endoscopic score and subjective evaluation of CRSwNP related symptoms using a 22-item Sinonasal Outcome Test questionnaire. 

Patients underwent nasal endoscopy and filled the questionnaire before and after the treatment.

Results: No patient experienced any adverse effect during the study. A comparison of pre- and post-treatment endoscopic 

findings and questionnaire values revealed significant reduction in both patient groups, with a significantly better response in the  

erdosteine only group.

Conclusion: Based on this pilot study, erdosteine seems effective in the treatment of CRSwNP and might become a reasonable 

alternative to currently used medication. The therapeutical role of erdosteine needs to be further assessed.
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Introduction

Chronic rhinosinusitis (CRS) is an inflammatory condition typi-

cally characterized by nasal obstruction, deteriorated olfaction, 

nasal discharge, and facial pain lasting longer than 12 weeks (1).

Corticosteroids are at present considered the drug of choice in 

the treatment of CRS. Topical steroid sprays are the mainstay 

of the treatment. The role of corticosteroids in CRS supposedly 

results from down-regulation of eosinophil function by directly 

reducing their activation and indirectly reducing the secretion 

of cytokines (2). 

Cytokines are peptides or glycoprotein molecules that act as 

inter-cellular signals in immune and inflammatory responses. 

Recent research has helped to define their function in the ethio-

pathogenesis of CRS (3). The accumulation of interleukins and tu-

mor necrosis factor α (TNF-α) leads to proliferation of fibroblasts 

producing mediators attracting eosinophiles to submucosal 

tissue in CRS (4).

The study of Wallwork et al. showed a clinical effect of macro-

lides with significant improvements in a 20-item Sinonasal 
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Outcome Test questionnaire score and nasal endoscopy in CRS 
(3). Macrolides have undisputed effects on reduction of interleu-

kins and TNFα in cystic fibrosis (5,6) and asthma (7) patients. The 

European Position Paper on Rhinosinusitis and Nasal Polyposis 

2012 recommends the long-term therapy with macrolides as 

standard treatment in CRS without nasal polyposis (1).

Erdosteine was originally developed as a mucolytic agent 

more than 15 years ago (8). It is a multimechanism substance 

with known  mucolytic, anti-bacterial, anti-oxidant and most 

importantly anti-inflammatory effects (9). It has been shown that 

erdosteine significantly decreases serum levels of cytokines, 

including TNFα (8,10).

Our extensive review of the literature failed to identify a single 

study looking at the role of erdosteine in chronic rhinosinusitis. 

Given similar mechanisms of action, erdosteine seems to be a 

reasonable alternative to currently used long-term treatment 

with macrolides or oral steroids that show numerous adverse ef-

fects. On the contrary, erdosteine is generally very well tolerated 
(11,12).

Here we present a prospective non-interventional post-autho-

risation study with the primary aim to assess efficacy and safety 

of erdosteine in the treatment of patients suffering from CRS 

with nasal polyposis. After subsequent analysis revealed erdos-

teine to be efficient and safe in all patients, we looked into the 

comparison between the groups receiving different treatments: 

erdosteine only and a combination of erdosteine with nasal cor-

ticosteroid spray. The end-points were pre- and post-treatment 

changes in endoscopic score and subjective evaluation of CRS 

related symptoms using a SNOT-22 questionnaire.

Materials and methods

Patients and study design

We included 60 patients (36 males, 24 females, median 52.5 ± 

12.7 years, range 20-75 years) seen with CRS with nasal polypo-

sis at the Departments of Otorhinolaryngology and Head & Neck 

Surgery of two institutions between March and December 2011. 

One half of the patients was treated in The University Hospital 

Olomouc and  the other half in The Royal Vinohrady Teaching 

Hospital in Prague. The study was registered by the Czech State 

Institute for Drug Control under reference number 1103140000.

After initial nasal endoscopy, the patients filled a validated 

Czech version of the 22-item Sinonasal Outcome Test question-

naire (SNOT-22). It comprises of 22 symptoms and quality of life 

related questions. Answers rated 0 (for no problem) to 5 (as bad 

as it can be) are summed for each question (13). Nasal polyposis 

was endoscopically assessed using a Lindholdt staging system 

(Table 1)(14). The first group of 33 patients received solely erdos-

teine 300mg twice a day for the period of 3 months. We with-

held the standard CRS treatment during the course of erdos-

teine in this patient group. The recommended steroid treatment 

was then started in all patients with persistent findings. The 

second group of 27 patients received erdosteine in combina-

tion with nasal corticosteroid spray (mometasone furoate). All 

patients were re-assessed endoscopically and filled the SNOT-22 

questionnaire again after the treatment was over. A difference 

between pre-treatment and post-treatment SNOT-22 mean 

values were used for further analysis. Two very experienced con-

sultant rhinologists (a single surgeon at each institution) with 

special interest in endonasal surgery (having done over 1500 

functional endonasal endoscopic procedures each) performed 

all initial and follow-up endoscopies at each institution. 

Statistical methods

A paired Wilcoxon test was used to compare pre- and post-

treatment values of SNOT-22 and endoscopic score in each 

group. The Kruskal-Wallis and Mann Whitney tests were used to 

compare the treatment effectiveness based on presence of al-

lergy and between different stages of nasal polyposis. A p-value 

under 0.05 was considered significant. All statistical analyses 

were performed using the STATISTICA for Windows software 

(Statsoft Inc., Tulsa, OK, USA). 

Results

Demographics

A comparison of all studied clinical and demographic parame-

ters (sex, age, nasal polyposis stages, allergies) among both 

patient groups didn’t reveal any significant differences (p > 0.05, 

Mann-Whitney), with an exception of pre-treatment endoscopic 

score on the right side (p = 0.02).

Therapy safety

None of the adverse drug reactions of 300mg erdosteine taken 

twice a day reported during the 3 months study were serious. 

Five of them (swelling of gums, heartburn, diarrhea, and 2 cases 

of nausea) were expected. The only unexpected adverse effect 

was mood disorder in one patient. However, the role of conco-

mitant nasal corticosteroid administration cannot be excluded.

Table 1. Endoscopic staging system for nasal polyposis. 

0 No polyps present

1 Polyps confined to middle meatus

2
Polyps beyond middle meatus (reaching inferior turbi-

nate or medial to middle turbinate)

3 Polyps almost or completely obstructing nasal cavity
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Patients treated with erdosteine only

A comparison of endoscopic findings separately on each side 

revealed a significant reduction of nasal polyposis (bilaterally p 

< 0.001, Figure 1). Similarly, SNOT-22 values were significantly 

decreased after treatment (p < 0.001, all Wilcoxon, Figure 2).

Patients treated with combination of erdosteine and nasal 

corticosteroid spray

This patient group showed good responses to treatment by 

decreased nasal polyposis stage (right p < 0.001, left p < 0.001, 

Figure 1). Also, the subjective evaluation of symptoms using 

SNOT-22 improved significantly after treatment (p < 0.001, all 

Wilcoxon, Figure 2).

Comparison of therapy effectiveness between the patient 

groups

The erdosteine only group benefited more from the treatment 

given than the group on combined treatment. A comparison of 

both endoscopic stage (right p = 0.002, left p = 0.007, Figure 1) 

and subjective evaluation based on SNOT-22 (p = 0.02, all Mann-

Whitney, Figure 2) revealed a significant difference  between the 

patient groups.

Comparison of therapy effectiveness between different 

stages of nasal polyposis

Higher stages of nasal polyposis before treatment responded 

more to therapy in both study groups. The comparison between 

different stages of nasal polyposis revealed a difference 

between pre- and post-treatment endoscopic grade and SNOT-

22 score (all p < 0.05, right R = 0.62, left R = 0.63, Kruskal-Wallis, 

Figure 3). The therapy was most efficient in patients with the 

most advanced polyposis (stage 3 according to the Lindholdt 

classification) (p < 0.05, Mann-Whitney).

Therapy effectiveness and allergy

Among all 60 enrolled patients, 14 patients from the erdosteine 

only group, and 13 patients from the erdosteine + steroid group, 

suffered from allergies. Our study didn’t show a different res-

ponse (endoscopic stage and SNOT-22) to treatment based on 

presence of allergy (p > 0.05, all Mann-Whitney). 

Discussion

CRS is a group of disorders characterized by inflammation of the 

Figure 1. Change in endoscopic stage. The statistically significant drop 

of endoscopic stages from before to after treatment values in both 

studied patient groups (the values shown indicate pre-treatment endo-

scopic stage after deduction of post-treatment stage). The figure shows 

more significant reduction of nasal polyposis in the Erdosteine only 

group when compared with the  patient group on combined treatment 

(p<0.01, Mann-Whitney). The right nostril is shown as vertically hatched 

and left one as horizontally hatched boxes. 

Figure 2. Change in SNOT-22 values. The Erdosteine only therapy 

was more efficient in improving patients’ subjective symptoms when 

assessed by difference between averaged SNOT-22 values between 

before and after treatment (p=0.02, Mann-Whitney).

Figure 3. Response to treatment based on pre-treatment polyposis 

stage. The better response to treatment was more evident in higher pre-

treatment stages of nasal polyposis.
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mucosa of the nose and paranasal sinuses lasting longer than 12 

weeks (1). Chronic rhinosinusitis with and without nasal polypo-

sis is distinguished. A postal survey suggested that 16% of the 

American adult population suffers from CRS (15). The group of 

CRS disorders annually accounts for 18 million office visits in the 

USA (16). National health care costs in the US are estimated at 8.6 

billion dollar per year and health care spending is significantly 

greater in sinsusitis than in other chronic diseases such as ulcer 

disease, asthma and allergic rhinitis (1,17). Therefore, improved 

treatment of CRS would reduce a large socio-economic burden 

on society (18).

Corticosteroids are the mainstay of CRS treatment, down-regu-

lating eosinophil function by directly inhibiting their activation 

and indirectly by decreasing cytokine secretion (2). Production of 

cytokines was shown to be significantly suppressed in homoge-

nates of nasal polyp tissue after treatment with prednisolone (3). 

Lennard demonstrated a significant reduction of interleukin-5 

expression in the mucosa of patients with chronic rhinosinusitis 

treated with systemic corticosteroids (4). There is, also, evidence 

that similar effect is manifested after intranasal application of 

corticosteroids with limited systemic, but more profound topical 

effect directly on nasal mucosa (19).

There has been growing interest in macrolides generally in 

treatment of airway inflammatory disease, including CRS, given 

by their not only anti-bacterial, but rather anti-inflammatory 

and immuno-modulatory effects (1). Wallwark et al. concluded 

that the capacity of clarithromycin to inhibit the production of 

interleukins is responsible for the clinical efficacy of macrolide 

antibiotics in the treatment of chronic airway inflammation (3). 

Both corticosteroids and macrolides are associated with adverse 

effects, especially when used for a long time. The most common 

adverse effects of topical steroid treatment seems to be nose 

bleed, intra-nasal stinging, burning sensation, moderate pain, 

throat irritation, cough and dry skin (20,21). Even though these 

symptoms seem minor, the lengthy application has significant 

impact on patients’ quality of life. Adverse effects of long-term 

low-dose antibiotic treatment are mainly on bacterial resistance. 

Other less significant, but well recognized, adverse effects 

include gastrointestinal discomfort, skin rash, and elevation of 

liver enzyme levels (22).

Erdosteine has been used in chronic inflammatory conditions of 

the lower respiratory tract. The patients on long-term treatment 

with erdosteine for chronic obstructive pulmonary disease 

had fewer acute exacerbations and improved quality of life (23). 

Importantly, erdosteine is associated with a low incidence of 

adverse effects, most of which are gastrointestinal and generally 

very mild (11,12). This was confirmed in our study. All monitored 

adverse drug reactions were not serious and confirmed good 

tolerability of the treatment.

We considered the significant difference in the pre-treatment 

stage of nasal polyposis between the patient groups without 

any clinical consequence as a good response to treatment given 

and was seen bilaterally in all studied groups.

Our study revealed that both study groups, i.e. the erdosteine 

only and the erdosteine + steroids groups, showed significant 

improvement in both local findings on nasal polyps as well as 

subjective evaluation of symptoms based on SNOT-22. Since 

this is the very first published study of erdosteine in CRS, there is 

no comparable literature available. We decided to re-assess the 

severity of CRS after 3 months, because we had treated only one 

group of patients with erdosteine, which is not listed as a recom-

mended treatment for CRS. Had this novel treatment no effect, 

we didn’t want to withhold steroid treatment for a longer period 

of time. We will address the appropriate duration of treatment 

in future studies. Should our results be confirmed by future 

trials against placebo, erdosteine could become a widely used 

treatment option in CRS.

The most important, although surprising, result is that the 

erdosteine only group showed significantly better results when 

compared with the group on combined treatment. So far, we 

cannot offer any justified explanation for this result. It seems 

that erdosteine has an antagonistic effect to that of corticoste-

roids. Further molecular biology studies need to be conducted 

to elucidate their interactions. We cannot rule out a selection 

bias causing better effects in erdosteine only patients as this 

study was non-interventional without proper randomization.

Comparing subgroups of patients with different endoscopic 

stages of nasal polyps before treatment indicated that higher 

stages responded significantly more than less advanced polypo-

sis in both groups. This has not been reported previously in CRS 

patients treated with corticosteroids. However, in a histomor-

phological study, Bachert et al. observed a lower accumulation 

of eosinophils in early stage nasal polyps than in mature polyps 
(24). We suspect that the higher number of receptive eosinophils 

in advanced nasal polyposis the more significant shrinkage due 

to the anti-interleukin effect of erdosteine. This again requires 

further studies.

Based on this pilot study, erdosteine might become a reasona-

ble alternative to currently used medicaments for CRS therapy. 

The therapeutical role of erdosteine needs to be further as-

sessed in a prepared randomized control trial against placebo, 

topical, and/or oral corticosteroid. Future studies should focus 

on the molecular biology of erdosteine action in the nasal 

mucosa.
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