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Abstract. Allergic rhinitis (AR) is caused by an IgE-mediated inflammatory reaction consequent to the expo-
sure to the causal allergen. Glycyrrhetic acid (GlyAc) is a natural compound extracted from the liquorice that 
exerts anti-inflammatory activity. This real-life study compared intranasal GlyAc, present in a medical device 
containing also glycerol and mannitol, with mometasone furoate nasal spray (MFNS) in 50 adult outpatients 
with AR. Both treatments lasted 2 months. Endoscopic signs, perception of symptom severity, assessed by 
VAS, and nasal function measured by rhinomanometry were evaluated at baseline (T0), after one (T1) and 
two (T2) months. The intergroup analysis showed that at T1 there was no significant difference between 
groups about the use of decongestants and antihistamines, turbinate hypertrophy and pale mucosa, perception 
of olfaction and snoring. At T2 there was no significant difference between groups about use of relievers, all 
endoscopic signs, and perception of nasal discomfort, nasal obstruction, olfaction, and snoring. The intragroup 
analysis showed that in MFNS group there was a significant change during the entire period of treatment for 
all parameters except watery rhinorrhea (sign) and ocular discomfort; in GlyAc group there was a significant 
change during the entire period of treatment for all parameters. In conclusion, this preliminary study, con-
ducted in clinical practice, evidenced that intranasal CysAC plus mannitol was able to significantly improve 
nasal endoscopic signs, perception of symptoms, and nasal function in patients with AR. Therefore, GlyAc 
could be a reasonable therapeutic option to control allergic inflammation. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e 

Introduction

Allergic rhinitis (AR) is caused by a type 2 in-
flammation characterized by functional defect of aller-
gen-specific T regulatory cells, T helper 2 cell polari-
zation, and eosinophilic mucosal infiltration (1). Also, 
AR is frequently associated with comorbidity, such as 
conjunctivitis and asthma (2). Allergic inflammation 
causes typical AR symptoms, including itching, sneez-

ing, watery rhinorrhea (anterior and posterior), and 
nasal obstruction. In particular, nasal obstruction is a 
very bothersome symptom that may also induce nasal 
discomfort, reduced olfaction and disturbed sleep, and, 
lastly, significantly impairs quality of life (QoL) and 
daily activities (3, 4). 

As allergic inflammation is the mainstay of AR 
symptoms, anti-inflammatory drugs are the most ef-
fective treatment option (5). Intranasal corticosteroids 
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are widely used with effective and safe outcomes (6). In 
this regard, mometasone furoate nasal spray (MFNS) 
is one of the most used intranasal corticosteroids, as a 
matter of fact MFNS quickly reduces allergic inflam-
mation and relieves AR symptoms (7). Even though 
the safety profile of intranasal corticosteroids is sub-
stantially fair, there is popular dislike of them, the 
so-called corticosteroid phobia (8). Therefore, non-
steroidal anti-inflammatory drugs have been devel-
oped to remedy this disappointment. In this regard, it 
has been discovered that a natural compound, derived 
from the Glycyrrhiza glabra, exerts anti-inflammatory 
activity, inhibiting extracellular high mobility group 
protein box 1 (HMGB1), such as an alarmin involved 
in inflammation (9). Glycyrrhizin is a glycoside alka-
loid present in Glycyrrhiza glabra roots and is com-
posed of one molecule of glycyrrhetic acid (GlyAc), 
the active component, and two molecules of glucu-
ronic acid. GlyAc has no cytotoxicity, even at high 
concentration, and good pharmacological tolerance 
(10). GlyAc significantly reduced HMGB1 levels in 
nasal lavage fluid of AR children and HMGB1 in 
vitro release from cultured eosinophils, and increased 
eosinophilic apoptosis (11). These anti-inflammatory 
effects resulted in improved mucociliary clearance as 
demonstrated in patients with CRSwNP (12). GlyAC 
also improved nasal symptoms in children with AR 
and adults with nasal congestion (13, 14). GlyAc is 
presently available as a multicomponent medical de-
vice containing also mannitol, effective anti-edema 
osmotic molecules. 

On the basis of this background, the current study 
compared MFNS with GlyAc in patients with AR in 
clinical practice.

Patients and methods

The present study was conducted as prospective 
and randomized study. Globally, 50 outpatients (27 
males; mean age 37.9 ± 10.72 years) suffering from AR 
were enrolled. AR diagnosis was performed, according 
to validated criteria (15). Briefly, nasal symptom his-
tory had to be consistent with documented sensitiza-
tion, i.e. allergic symptoms should occur after exposure 
to the sensitizing allergen.

Inclusion criteria were: i) age range between 18 
and 65 years, ii) both genders, iii) AR diagnosis, iv) 
presence of nasal symptoms since at least one month, 
documented by a run-in period, and v) written in-
formed consent. Exclusion criteria were: i) presence of 
concomitant chronic nasal diseases, ii) any acute upper 
respiratory tract infections, iii) presence of massive oc-
clusive nasal polyposis, iv) diagnosis of cystic fibrosis 
or Kartagener syndrome, v) immune diseases and/or 
immunodeficiency (congenital or acquired), vi) clinical 
conditions (systemic diseases or other) that may inter-
fere with the evaluation of the safety and efficacy of the 
products under investigation.

The primary endpoint was the demonstration of 
non-inferiority of GlyAc in comparison with MFNS 
about the perceived symptoms (including nasal dis-
comfort, nasal obstruction, rhinorrhea, itching, sneez-
ing, post-nasal drip, olfaction, snoring, bronchial and 
ocular discomfort, quality of life, quality of sleep, and 
impact on daily activities) measured by a standard Vis-
ual Analogue Scale (VAS).

The secondary endpoints were the changes of: i) 
the nasal endoscopy findings (including turbinate hy-
pertrophy, watery rhinorrhea, post-nasal drip, and pale 
mucosa), ii) the nasal airway resistance assessed by Ac-
tive Anterior Rhinomanometry (AAR) in basal condi-
tion and after decongestant test (3), iii) the impact of 
the treatment on the quality of life, quality of sleep and 
ability to perform daily activities, iv) the tolerability 
and the compliance, and v) any possible adverse event.

Patients were randomly (1:1 ratio) subdivided in 
two groups: MFSN Group (2 puffs for nostril once 
daily for 60 days) and GlyAc Group (2 puffs for nostril 
twice a day for 60 days). The patients were evaluated at 
baseline (T0), after 30 (T1) and 60 (T2) days.

Patients could take as rescue medication intrana-
sal decongestants and/or systemic antihistamines, their 
use was recorded and assessed.

The study protocol was approved by the Ethics 
Committee of the Clinical Republican Hospital of 
Chisinau. 

Statistical analysis 

Continuous variables were given as means with 
standard deviations and categorical variables as num-
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ber of subjects and percentage values. Turbinate hy-
pertrophy, watery rhinorrhea, and post-nasal drip were 
dichotomised as absent or present.

To evaluate the statistical significance of the clini-
cal characteristics across the three time-point (T0, 
T1, and T2), an intra-group analysis was performed. 
In particular, continuous variables were analysed us-
ing Friedman’s test, while categorical variables were 
analysed by the Cochran’s Q test. Thereafter to de-
cide which groups are significantly different from each 
other, the post-hoc tests were performed using the 
Wilcoxon or the McNemar test for continuous or cat-
egorical variables, respectively.

An inter-group analysis was performed compar-
ing data between the two treatment groups of patients 
at the three time-point. In particular, the Wilcoxon 
test and the Pearson’s Chi-squared Test (Fisher’s Exact 
test where appropriated) were used for continuous and 
categorical variables, respectively.

Owing to the exploratory design of this study, 
adjustment for multiple testing was performed using 
Bonferroni method only in the post-hoc tests. Differ-
ences, with a p-value less than 0.05, were selected as 
significant and data were acquired and analysed in R 
v3.6.2 software environment.

Results

All outpatients completed the study. The compli-
ance was good in all patients. The tolerability was good 
in 79% of MFNS patients and 92% of GlyAc patients. 
No clinically relevant adverse events were reported.

Inter-group analysis

The descriptive statistics of demographic and clini-
cal variables in the two groups is reported in Table 1. 

At baseline, the two groups were not homogene-
ous for two endoscopic signs, post-nasal drip and pale 
mucosa (both more frequent in GlyAc group), for the 
nasal resistances (higher in GlyAc group), and for the 
perceived symptom of ocular discomfort (more severe 
in GlyAc group). 

At T1, there was no significant difference be-
tween groups about the use of decongestants and an-

tihistamines, turbinate hypertrophy and pale mucosa, 
perception of olfaction and snoring. Patients in MFNS 
group had significantly less frequently watery rhinor-
rhea, post-nasal drip, and lower resistances, than pa-
tients treated with GlyAc.

At T2, there was no significant difference between 
groups about use of relievers, all endoscopic signs, and 
perception of nasal discomfort, nasal obstruction, ol-
faction, and snoring. Patients treated with MFNS had 
significantly lower resistances, and lower perception 
of symptom severity of rhinorrhea, itching, sneezing, 
post-nasal drip, ocular discomfort, quality of life, qual-
ity of sleep, and impact on daily activities, than pa-
tients in GlyAc group.

Intra-group analysis

MFSN group: there was a significant change 
during the entire period of treatment for all param-
eters except watery rhinorrhea (sign) and ocular dis-
comfort (Table 2). The post-hoc analysis showed that 
there were some parameters that did not significantly 
change at T1 and/or T2 in comparison with baseline 
values as reported in detail in Table 2.

GlyAc group: there was a significant change dur-
ing the entire period of treatment for all parameters 
(Table 3). The post-hoc analysis showed that there 
were some parameters that did not significantly change 
at T1 and/or T2 in comparison with baseline values as 
reported in detail in Table 3.

Discussion

Type 2 inflammation sustains signs, symptoms 
and functional impairment in AR patients. For this 
reason, intranasal corticosteroids are an effective ther-
apeutic option as are able to improve clinical feature 
and restore nasal function. The International guide-
lines state that intranasal corticosteroids are usually 
safe (15). However, many doctors, and also patients, 
discourage a prolonged use for potential side effects. 
GlyAc could be a promising alternative to corticos-
teroids as has been demonstrated to be effective and 
safe (10-14). A previous study compared GlyAc with 
intranasal budesonide (11). The findings showed that 
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both treatments significantly improved clinical param-
eters and reduced inflammatory biomarkers, namely 
HMGB1.

The present study was designed to compare GlyAc 
with another popular intranasal corticosteroid, such as 
MFNS, in a real-life setting, such as in outpatients vis-
ited at a rhinologic clinic.

The inter-group comparison demonstrates that 
there was no significant difference between corticos-
teroid treatment and GlyAc about the use of reliev-
ers, such as decongestants and antihistamines. This 
outcome is clinically important as demonstrates that 
both treatments were able to control AR. Moreover, 
there was no significant different also for the turbinate 
hypertrophy, watery anterior and posterior (post-nasal 
drip) rhinorrhea, such as the visible discharge in the 
nasal cavity, and pale mucosa: these endoscopic signs 
mean the intensity of inflammatory reaction. So, these 
findings establish that both MFNS and GlyAc reduce 
inflammatory phenomena. On the contrary, there was 
a significant difference between groups about the effect 
on nasal resistances, but it has to be noted that these 
differences were present even at baseline. Consequent-
ly, the clinically relevant information may derive only 
by the intragroup analysis. Concerning the subjec-
tive perception of symptom severity, assessed by VAS, 
MFNS significantly reduced the symptom perception 
even after one month for many parameters. However, 
the significant difference disappeared for some symp-
toms, including nasal discomfort, nasal obstruction, 
olfaction, snoring, and bronchial discomfort, at the 
end of the treatment. This outcome depends on the 
fact that corticosteroids are a fast mechanism of action, 
but CysAc, even though more slowly than MFNS, has 
equally an effect on many symptoms that express the 
allergic inflammation. In particular, nasal discomfort 
and obstruction are the typical expression of type 2 in-
flammation as nasal airflow limitation and severity of 
nasal obstruction very well correlate (16). Moreover, 
olfaction impairment and snoring are closely linked to 
nasal inflammation (17, 18). These data confirm that 
2-month CysAc treatment can control nasal inflam-
mation as well as intranasal corticosteroids.

The intra-group analysis confirmed that MFNS 
was, as expected, effective in improving AR signs, 
symptoms, and nasal function (19). Interestingly, also 

CysAc significantly improved all the evaluated param-
eters. This finding depends on the dual mechanism of 
action of the medical device: the anti-inflammatory 
activity due to GlyAc and the anti-edema effect due 
to mannitol (20).

However, there are some limitations of this study: 
i) the open design, ii) the relatively limited number of 
treated patients, iii) the absence of inflammatory me-
diator assessment, and iv) the study was mono-center. 
Moreover, the two groups were not homogeneous for 
some parameters, even though it could occur in real-
life studies. For these reasons, the findings should be 
considered preliminary; indeed, a continuation is on-
going. 

Conclusions 

This preliminary study, conducted in clinical prac-
tice, evidenced that intranasal CysAC plus mannitol 
was able to significantly improve nasal endoscopic 
signs, perception of symptoms, and nasal function in 
patients with AR. In addition, there was no significant 
difference between nasal corticosteroid and GlyAC 
about the use of relievers, endoscopic signs of inflam-
mation, and perception of nasal obstruction and dis-
comfort. Therefore, GlyAc could be a reasonable ther-
apeutic option to control allergic inflammation.

Acknowledgments 

The study was partially funded by DSG, Pomezia, Italy.

All authors contributed to the realization of the study.

Conflict of interest: Nobody of them, but VD employee of DMG, 
has conflicts of interest in this issue.

References

1.  Greiwe JC, Bernstein JA. Allergic and Mixed Rhinitis: Diag-
nosis and Natural Evolution. J Clin Med 2019; 8:11

2.  Kuo CRW, Chan R, Lipworth B. Does Unified Allergic Air-
way Disease Impact on Lung Function and Type 2 Biomark-
ers? Allergy Asthma Clin Immunol 2019; 15:75



L. Gariuc, A. Sandul, D. Rusu, et al.72

   3.  Ciprandi G, Cirillo I, Vizzaccaro A, Milanese M, Tosca 
MA. Nasal obstruction in patients with seasonal allergic 
rhinitis: relationships between allergic inflammation and 
nasal airflow. Intern Arch Allergy Immunol 2004;134:34-
40

   4.  Ciprandi G, Cirillo I, Klersy C, Marseglia GL. Nasal ob-
struction is the key symptom in hay fever patients. Otolar-
yngol Head Neck Surg 2005; 133: 429-35

   5.  Cox L. Approach to Patients With Allergic Rhinitis: Test-
ing and Treatment. Med Clin North Am 2020;104:77-94

   6.  Fokkens WJ. Local Corticosteroids, Why Are They Not 
Used More / Properly? Rhinology 2019;57:81

   7.  Ciprandi G, Varricchio A. The relevance of the Mometa-
sone Furoate Nasal Spray Device in clinical practice. J Biol 
Reg 2018;32:1051-4

   8.  Choi E, Chandran NS, Tan C. Corticosteroid Phobia: A 
Questionnaire Study Using TOPICOP© Score. Singapore 
Med J 2019 (in press)

   9.  Magna M, Pisetsky DS. The role of HMGB1 in the patho-
genesis of inflammatory and autoimmune diseases. Mol 
Med 2014;20:138–146

10.  Sabbadini C, Bordin L, Donà G, Manso J, Avruscio G, 
Armanini D. Licorice: from pseudohyperaldosteronism to 
therapeutic use. Font Endocrinol 2019;10:484

11.  Cavone L, Cuppari C, Manti S, Grasso L, Arrigo T, Cala-
mai L, et al. Increase in the level of proinflammatory cy-
tokine HMGB1 in nasal fluids of patients with rhinitis and 
its sequestration by glycyrrhizin induces eosinophils cell 
death. Clin Exp Otorhinolaryngol 2015;8:123–8

12.  Passali D, Cappello C, Passali GC, Cingi C, Sarafoleanu C, 
Bellussi LM. Nasal mucociliary transport time alteration: 
efficacy of 18 B glycyrrhetinic acid. Multidisc Resp Med 
2017;12:29

13.  Mansi N, D’Agostino G, Scirè AS. Allergic Rhinitis in Chil-
dren: A Randomized Clinical Trial Targeted at Symptoms. 
Indian J Otolaryngol Head Neck Surg 2014;66:386–393

14.  Damiani V, Camaioni A, Viti C, Schillani G, Foltran F, 

Sciré AS, et al. Short-term efficacy of Narivent in the treat-
ment of nasal congestion. Open Med Dev J 2012;4:66-72

15.  Wise SK, Lin SY, Toskala E, Orlandi RR, Akdis CA, Alt 
JA, et al. International consensus statement on allergy and 
rhinology: allergic rhinitis. Int Forum Allergy Rhinology 
2018;8:108-352

16.  Ciprandi G, Marseglia GL, Klersy C, Tosca MA. Relation-
ships between allergic inflammation and nasal airflow in 
children with persistent allergic rhinitis due to mite sensiti-
zation. Allergy 2005;60:957-60

17.  Gelardi M, Piccininni K, Quaranta N, Quaranta V, Silves-
tri M, Ciprandi G. Olfactory dysfunction in patients with 
chronic rhinosinusitis with nasal polyps is associated with 
Clinical-Cytological Grading severity. Acta ORL Italica 
2019;39:329-35

18.  Nosetti L, Piacentini G, Macchi A, De Bernardi F, Simon-
cini D, Nicoloso M, et al. Nasal Cytology in Children with 
Primary Snoring and Obstructive Sleep Apnoea Syndrome. 
Int J Pediatr Otorhinolaryngol 2019;122:133-7

19.  May JR, Dolen WK. Evaluation of Intranasal Corticoster-
oid Sensory Attributes and Patient Preference for Flutica-
sone Furoate for the Treatment of Allergic Rhinitis. Clin 
Ther 2019;41:1589-96

20.  Damiani V, Camaioni A, Viti C, Scirè AS, Morpurgo G, 
Gregori D. A Single-Centre, Before-After Study of the 
Short- And Long-Term Efficacy of Narivent(®) in the Treat-
ment of Nasal Congestion. J Int Med Res 2012;40:1931-41

Received: 9 October 2019
Accepted: 1 February 2020
Correspondence:
Giorgio Ciprandi
Allergy Clinic, Casa di Cura Villa Montallegro, 
Genoa, Italy
E-mail: gio.cip@libero.it


