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ORIGINAL ARTICLE

An International Survey on the pragmatic management of
epistaxis

Desiderio Passalt', Valerio Damiant’, Francesco Maria Passalr’, Maria Angela Tosca’,
Gaetano Motta’, Giorgio Ciprandi’, and Epistaxis Study Group™

' IFOS Executive Board Member-University of Siena; 2 DMG Medical Department, Pomezia (Rome), Italy; * ENT De-
partment, University Tor Vergata, Rome, Italy; * Pediatric Allergy Center, Istituto G. Gaslini, Genoa, Italy; * ENT Department,
Univerisity Luigi Vanvitelli, Naples, Italy; ¢ Allergy Clinic, Casa di Cura Villa Montallegro, Genoa, Italy

“Epistaxis Study Group: Agius A, Ahluwalia H, Al Abri A, Alho OP, Bachert C, Balaji N, Balsevicius T, Baudoin T, Benghalem A,
Bhattarai H, Boci B, Bunnang C, Carvajal JD, Charalambous M, Chen L, Cuilty Siller C, Dimov P, Din MF, Douglas RG, Durham
SR, Eloy P, Erdenechuluun B, Felippu Neto A, Fliss DM, Gendeh S, Gerlinger I, Golusinski W, Hadi U, Hasbellaoui M, Heinichen
J, Huizing EH, Jenko K, Kamel R, Kawauchi H, Kennedy D, Kern E, Kiesling Calderon V, Kopacheva Barsova G, Landis BN, Lo-
patin A, Lubbe D, Marakyna-Kibak L, Matuba KMD, Melendez A, Mesbahi A, Metsmaa M, Mladina R, Mosges R, Nassir TH,
Negm HMA, Nguyen Thi ND, Nyembue DT, Onerci TM, Pais Clemente M, Papavassiliou AG, Patil NP, Perdomo Flores EA,
Plzak J, Rahman HA, Rhee CS, Rodriguez HA, Sacks R, Salaverry F, Sandul A, Sarafoleanu CC, Sarandeses Garcia A, Shukuryan
AK, Sicak M, Siguror K, Silva Chacon F, Stankovic M, Stierna LEP, Stott C, Tariq Rafi SM, Talishinskiy A, Tarafder KH, Tong M,
Tulebayev RK, Vicente GM, Von Buchwald C, Wagener M, Wang DY, Wardani RS, Yeh TH, Zabolotnyi D.

Abstract. Epistaxis is one of the most common ear, nose and throat emergencies. The management of epistaxis
has evolved significantly in recent years, including the use of nasal cautery and packs. However, a correct treat-
ment requires the knowledge of nasal anatomy, potential risks, and complications of treatment. Epistaxis is often
a simple and readily treatable condition, even though a significant bleed may have potentially severe consequenc-
es. At present, there are very few guidelines concerning this topic. The current Survey explored the pragmatic
approach in managing epistaxis. A questionnaire, including 7 practical questions has been used. The current
International Survey on epistaxis management reported a relevant prevalence (21.7%), mainly during childhood
and senescence, an important hospitalization rate (11.8%), the common use of anterior packing and electroco-
agulation, and the popular prescription of a vitamin supplement and intranasal creams.(www.actabiomedica.it)

Key words: epistaxis, otorhinolaryngology, emergency, medical treatment, surgery

Introduction

Epistaxis is one of the most common otorhino-
laryngology (ORL) emergencies. The management of
epistaxis has evolved significantly in recent years, in-
cluding the use of nasal cautery and packs. However,
a correct treatment requires the knowledge of nasal
anatomy, potential risks, and complications of treat-
ment. Epistaxis is often a simple and readily treatable
condition, even though a significant bleed may have
potentially severe consequences.

From an epidemiological point of view, the lifetime
incidence of epistaxis has been reported to be as high as

60% (1-3). However, a real number is difficult to be esti-
mated as only a very small proportion requires specialist
management and therefore many cases escape to evalu-
ation. Only 10% of patients with epistaxis will present
to a physician, but only a very few are ever seen by an
otorhinolaryngologist. Noteworthy, although epistaxis
can occur at any age, there is a bimodal distribution of
children up to age 10 and adults greater than age 50.
Individuals older than age 50 represent 40% of those
requiring medical attention and tend to have more seri-
ous bleeds. Children younger than 10 years of age with
a nosebleed tend to have an uncomplicated course be-
cause their nosebleeds are usually from the anterior nasal
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blood supply and require limited intervention. Children
under the age of 2 with nosebleeds are rare and warrant
consideration of trauma (accidental and nonaccidental),
nasal foreign body, and/or a systemic medical condition
(coagulation disorder).

It has to be underlined that epistaxis accounts for
the 33% of all emergent admissions for ear, nose, and
throat problems and the median age for hospital ad-
mission is 70 years (4). Interestingly, anterior epistaxis
is more common in the winter months in all age groups
secondary to air from heating systems drying out the
nasal mucosa thus making it more prone to irritation
and bleeding (5, 6).

From a clinical point of view, epistaxis is most
commonly classified into anterior or posterior bleeds.
This division lies at the piriform aperture anatomically.
More than 90% of episodes of epistaxis occur along
the anterior nasal septum, which is supplied by Keis-
selbach’s plexus in a site known as the Little’s area (6).
The Keisselbach’s plexus is an anastomotic network of
vessels located on the anterior cartilaginous septum.
It receives blood supply from both internal and exter-
nal carotid arteries. Approximately 10% of episodes of
epistaxis are posterior bleeds. Posterior bleeds are most
commonly arterial in origin. It presents with a greater
risk of airway compromise, aspiration and difficulty in
controlling the haemorrhage.

Epistaxis can also be divided into primary or sec-
ondary. Primary causes account for 85% of episodes
and are idiopathic, spontaneous bleeds without any
notable precipitant. Bleeds are considered secondary if
there is a clear and definite cause (eg trauma, antico-
agulant use, post-surgical).

About the aetiology, the cause of epistaxis can be
divided into local, systemic, environmental, medications
or, in the majority of cases, idiopathic. Local causes of
epistaxis include trauma, neoplasia, septal abnormal-
ity, inflammatory diseases and iatrogenic causes. Local
trauma is common among children who present with
post-digital trauma or irritation. Causes such as neo-
plasia are uncommon. Examples of the systemic causes
of epistaxis include age, hypertension, bleeding diath-
esis and alcohol. The association between hypertension
and epistaxis is often misunderstood. Hypertension is
rarely the direct cause of epistaxis and is perhaps related
to underlying vasculopathy in this group of patients (7).

It has been suggested that hypertension may be related
to anxiety, but studies have failed to find conclusive evi-
dence. About the environmental cause, the number of
presentations of epistaxis has been found to increase
during the dry winter months, often associated with
changes in temperature and humidity. The incidence of
epistaxis is also related to circadian rhythm, with peaks
in the morning and late afternoon. About medications
involved in epistaxis, the use of many over-the-counter
and prescribed medications can alter coagulation. Non-
steroidal anti-inflammatory drugs (NSAIDs), warfa-
rin, clopidogrel and the increasingly popular oral factor
X inhibitors are commonly used medications that can
affect clotting. It is imperative, therefore to take a thor-
ough medication history. The use of complementary
and alternative medicine must also be considered. Their
use is increasing and can interfere with regular medica-
tions and clotting. Another practical classification of
the causes of epistaxis has been proposed by Diamond
(8) and reported in Table 1.

About the management, an algorithm could be
useful in common practice. In 65% to 70% of cases of

Table 1. Causes of epistaxis in clinical practice

® Traumatic

— Digital manipulation

— Nasal fracture/contusion

— Foreign body in the nose

— Iatrogenic (e.g., nasogastric tube, surgical interventions)

® Neoplastic
— Juvenile nasopharyngeal angiofibroma— Tumours of the nasal
cavity and paranasal sinuses

® Haematological

— Thrombocytopenia

— Hemophilia A and B

— Von Willebrand disease — Liver failure

e Structural

— Mucosal dryness

— Septal perforation

— Osler-Weber—Rendu disease (hereditary hemorrhagic telan-
giectasia)

® Drug-related

— Anticoagulants and antiplatelet drugs — Glucocorticoid nasal
sprays

— Nasal consumption of drugs

o Inflammatory

— Allergic rhinitis

— Acute infectious diseases
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epistaxis, simple first aid measures provided by the pri-
mary care physician or emergency physician are effec-
tive, including the use of tranexamic acid (9,10). If the
direct application of pressure for approximately fifteen
to twenty minutes fails, there are other methods avail-
able to achieve hemostasis. Vasoconstrictive agents
and silver nitrate cautery may be useful. If epistaxis re-
mains unresolved at that stage, anterior nasal packing
may be necessary (11).

If bleeding persists, patients should be urgent-
ly referred to the ENT Department. So long as the
source of the bleeding is visible, most cases of epistaxis
can be successfully treated using electrical or chemical
cautery. For posterior epistaxis, surgical intervention is
markedly superior to packing.

Surprisingly, there are only three recent national
guidelines (British, French, and German) on the man-
agement of epistaxis (12-14). Therefore, the aim of the
present Survey was conducted to evaluate the most com-
mon approach to manage epistaxis in clinical practice.

Materials and Methods

The current Survey was performed using a ques-
tionnaire administered and completed in 43 Countries,
including Albania, Angola, Armenia, Azerbaijan, Bra-
zil, Chile, China, Cyprus, Colombia, Croatia, Czech,
Egypt, El Salvador, Philippines, France, Germany, Ja-
pan, Guatemala, Hong Kong, Hungary, Italy, Guate-
mala, Kazakhstan, South Korea, Lebanon, Lithuania,
Macedonia, Malaysia, Mexico, Moldova, New Zea-

land, Oman, Peru, Poland, Romania, Russia, Serbia,

Table 2. Questions included in the worldwide questionnaire

1) What is the current prevalence of nose bleeding in your
Country?

2) What is the age distribution (in percentage) of nose bleeding
in your Country? (0-6 years, 6-12, 12-18, 18-40, 40-60, >60)

3) What is the sex distribution (in percentage) of nose bleeding
in your Country?

4) What is the hospitalization rate for nose bleeding in your
Country?

5) What is the most commonly used treatment for nose bleed-
ing in children in your Country?

6) What is the most commonly used treatment for nose bleed-
ing in adults in your Country?

7) What is the most commonly used treatment to prevent nose
bleeding in your Country?

Slovakia, Spain, South Africa, Sweden, Ukraine, Vene-
zuela.

The questionnaire included 7 queries, reported in
detail in Table 2. The International Survey was per-
formed in August 2019.

The analysis of the data was descriptive. Data
were expressed as absolute numbers or frequency.

Results

The current mean prevalence of epistaxis was
21.7% worldwide. It ranged between 3% in New Zea-
land and Moldavia and 60% in Russia.

The mean age distribution of nose bleeding was
18.2% in the age range 0-5 years, 21.9% in 6-12,
14.6% in 13-17, 13.1% in18-40, 16.8% in 41-60, and
21% >60, as reported in Figure 1.

About the sex distribution of nose bleeding, there
was a higher frequency in males: 53.2%.

The mean rate of hospitalization for epistaxis was
11.8% worldwide, with wide differences ranging from
1% in Colombia, Moldavia, and Slovakia, to 35% in
Macedonia.

Age distribution

=1 =2 =3 4 =5 =g

Figure 1. Age distribution: 1= 0-5 years; 2= 6-12 y; 3=13-17 y;
4=18-40y; 5=41-60y; 6= >60y
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Treatment options in children

A

m] m2 m3 m4 m§

Treatment options in adults

R,

m] =2 =3

Figure 2. Treatment options in children: 1= electrocoagulation;
2= anterior packing; 3= nasal creams; 4= topical vasoconstric-
tors; 5= silver nitrate

The most commonly used treatment for nose
bleeding in children were: anterior packing used in 32
countries, electrocoagulation in 22, nasal creams in 20,
silver nitrate in 9, and vasoconstrictors in 6, as reported
in Figure 2.

The most commonly used treatment for nose
bleeding in adults were: electrocoagulation in 40 coun-
tries, anterior packing in 37, and oral drugs, includ-
ing tranexamic acid, Vitamin C, E, and K, as shown
in Figure 3.

The most common used treatment and/or meas-
ure to prevent nose bleeding were: treatment of arte-
rial hypertension in 19 countries, nasal creams in 16,
coagulation monitoring in 14, oral drugs, including
tranexamic acid, Vitamin C, E, and K, in 11, otorhi-
nolaryngological clinical follow-up in 10, and nasal
lavage in 3, as reported in Figure 4.

Discussion

Currently, the most common first-line ORL-spe-
cialty-based treatment of idiopathic epistaxis is nasal

Figure 3. Treatment options in adults: 1= electrocoagulation; 2=
anterior packing; 3= oral medications

Prevention strategies

A

m] =2 3 =4 w5 wgp

Figure 4. Prevention strategies: 1=management of arterial hy-
pertension; 2= control of coagulation dysfunction; 3= ORL
follow-up; 4= oral medications; 5= nasal creams; 6= nasal lavage
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packing, although there is a clear trend away from the
use of nasal packs. Although it is a quick and easy to
learn technique, emerging evidence show that cauteri-
zation provides economic advantages and is easy to
teach, especially for anterior epistaxis, to non-otolar-
yngologists. In this regard, the current survey explored
the worldwide pragmatic approach in managing
epistaxis in the ORL setting. The current prevalence
of epistaxis was 21.7%, but with wide inter-countries
variations ranging from 3 to 60. This large variability
could depend on different factors, including climatic
difference and socio-economic-cultural factors. Turn-
ing to medical aid may vary significantly between
countries, so many cases of epistaxis might be in-house
self-treated. Childhood and ageing are mostly affected
by epistaxis: the current finding is consistent with the
literature data. The current Survey shows that there is
a slight preponderance for males. The hospitalization
rate is about 12%, but the variability is rather large as
it ranges from 1 to 35%. This finding could also depend
on peculiar aspects typical for every country, mainly
concerning socio-economic factors. About the treat-
ment of epistaxis, anterior packing and electrocoagula-
tion are very popular worldwide both for children and
adults. However, topical treatments are more frequent-
ly prescribed in children, whereas oral medications are
preferred in adults. About the management, differ-
ent approaches are used: particular attention is given
to potential comorbidity, mainly concerning arterial
hypertension and coagulation dysfunction, including
iatrogenic causes. Vitamin supplement and tranexamic
acid are commonly prescribed to prevent epistaxis re-
currence as well as topical creams.

The nasal packing still represents the first-line ap-
proach to epistaxis, although, at present, it appears that
there is clear evidence in the literature suggesting that
it is less effective and associated with more admissions
and longer hospital stays than endoscopic electroco-
agulation-based management of epistaxis. In 65% to
70% of cases of epistaxis, simple first aid measures pro-
vided by the primary care physician or emergency phy-
sician are effective. If bleeding persists, patients should
be urgently referred to the ORL Department. So long
as the source of the bleeding is visible, most cases of
epistaxis can be successfully treated using electrical or
chemical cautery. For posterior epistaxis, surgical in-

tervention is markedly superior to packing. The meth-
od of choice is endoscopic clipping or coagulation of
the sphenopalatine artery, which controls bleeding in
98% of cases.

A recent review analyzed the most common treat-
ments of idiopathic epistaxis, including nasal packing,
electrocoagulation, Floseal, tranexamic acid, silver ni-
trate, endoscopic surgical procedure, endovascular em-
bolization, and laser (6). However, only three national
guidelines have published still now.

The British Consensus on Epistaxis recommended
a five-management-domain-flow: initial assessment,
cautery, intranasal agents, haematological factors, and
surgery and radiological intervention (12). The British
consensus recommendations combined a wide-ranging
review of the relevant literature with established and
rigorous methods of guideline generation. Given the
lack of high-level evidence supporting the recommen-
dations, an element of caution should be used when
implementing these findings.

The French guidelines stated that arterial embo-
lization should be performed by an experienced in-
terventional neuroradiologist with adequate technical
facilities, to reduce the risk of complications (13). Cer-
ebral and supra-aortic vessel CT angiography should
be performed in case of post-traumatic epistaxis with
a suspected internal carotid injury. In case of persistent
bleeding despite endoscopic hemostasis of the sphe-
nopalatine artery, anterior ethmoidal artery hemostasis
should be performed via a medial canthal incision, with
endoscopic assistance as needed. In case of persistent
epistaxis despite the usual surgical and neuroradiologi-
cal procedures, surgical exploration of the sinonasal
cavities should be performed, with elective coagulation
in case of bleeding from secondary branches, and/or
ethmoidectomy in case of diffuse bleeding. A decision-
tree was drawn up for the management of second-line
treatment of epistaxis.

The German guidelines stated that 65-75% of the
patients who require treatment can be adequately cared
for by their primary care physician or by an emergency
physician with baseline measures (14). If there is per-
sistent anterior epistaxis, an otorhinolaryngologist can
control the bleeding satisfactorily in 78-88% of cases
with chemical or electrical cauterization. Nasal packing
is used if this treatment fails, or for posterior epistaxis.
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In a retrospective study, surgical treatment was found
to be more effective than nasal packing in the treat-
ment of posterior epistaxis (97% versus 62% treatment
success). Percutaneous embolization is an alternative
treatment for patients whose general anaesthesia would
put at high risk. The German guidelines concluded that
the treatment of severe or recurrent epistaxis requires
the interdisciplinary collaboration of the primary care
physician, the emergency physician, the practice-based
otolaryngologist, and the hospital otolaryngology ser-
vice. Therefore, uniform guidelines and epidemiological
studies on this topic would be desirable.

On the other hand, epistaxis management is fre-
quently in-house self-made or in a primary care setting.
In this regard, the use of intranasal creams is popular.
Many compounds are available, including hemostatic
ointment. In particular, a mix of saturated fatty acids,
yeast protein extract (vegetal collagen), phosphatidyl-
choline, tocopheryl acetate, beeswax, soya oil, stearyl
alcohol, calcium, potassium, magnesium chlorides,
glyceryl monostearate (Emofix, DMG, Italy) has been
evaluated in a study conducted in 100 patients affected
by epistaxis (15). The haemostatic ointment signifi-
cantly reduced the percentage of patients affected by
epistaxis and the number and severity of bleeding epi-
sodes. Therefore, the therapeutic and preventive use
of ointment medical device is favourably accepted in
clinical practice.

In conclusion, the current International Survey on
epistaxis management reported a relevant prevalence,
mainly during childhood and senescence, an important
hospitalization rate, the common use of anterior pack-
ing and electrocoagulation, and the popular prescrip-
tion of a vitamin supplement and intranasal creams.

Conflict of interest: all the authors, but DV employee of DMG,
have no conflict of interest about this matter.
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Abstract. Chronic rhinosinusitis with nasal polyposis (CRSWNP) is a frequent disorder. From a clinical
and an immunopathological point of view, different phenotypes and endotypes have been identified. The
frequent comorbidity with asthma allowed to pave the way to the use of biological agents for the treatment
of CRSwNP. Biological agents are targeted to antagonize IgE, interleukin (IL) 4, IL-5, and IL-13 at pre-
sent. However, a correct and appropriate workup is mandatory, mainly concerning the exact definition of
the specific pheno-endotype. The preliminary outcomes are promising, even though there is a need for well-
established indications, criteria of responsiveness, duration, and safety. On the other hand, this personalized
medicine could be fruitfully integrated with gold-standard medications, such as intranasal corticosteroids. As
CRSwNP is a chronic disorder, treatment should be long-lasting, so complementary anti-inflammatory treat-
ments could be opportunely integrated and/or alternated to steroids. (www.actabiomedica.it)

Key words: chronic rhinosinusitis, nasal polyposis, biological agents, corticosteroids, enoxolone, mannitol

Clinical and immunopathological background

Chronic rhinosinusitis (CRS) is a frequent dis-
order as it affects about 10-12% of the European
population (1). CRS may be classified into 2 pheno-
types based on endoscopy and computed tomography
(CT) findings: CRS with nasal polyposis (CRSwNP)
and CRS without nasal polyposis (CRSsNP) (2).
CRSwNP is defined by the presence of nasal pol-
yps and by signs and symptoms lasting longer than
8-12 weeks (3,4). Nasal polyps are benign edema-
tous masses in the nasal cavities, paranasal cavities,
or both. Their occurrence depends on an exaggerated
inflammatory reaction. As nasal polyps occupy space
into nasal cavities they can cause nasal obstruction,
rhinorrhea, postnasal drip, and hypo- or anosmia (5).
The CRSwNP overall prevalence is approximately
estimated to be 2% to 4% of the general population.

Treatment options consist of local or systemic corti-
costeroids as the first-line choice, if ineffective there is
the need for functional endoscopic sinus surgery. Es-
pecially patients with CRSwNP and comorbid asthma
have a poor therapeutic response and a high recur-
rence rate, so the disease is more difficult to treat. Both
CRSwNP and asthma share a serious impairment of
quality of life (QoL) and cause a large financial bur-
den for society (3). On the other hand, recent techno-
logical advances, mainly in the fields of genetics and
engineering, increased the information concerning the
phenotypes and the endotypes of chronic respiratory
disorders, mainly concerning the type of inflammation
and the type of immune response (6-9). This infor-
mation could enable more targeted, effective, and ef-
ficient Precision Medicine (PM). PM refers to the
“ability to classify individuals into subpopulations that
differ in their susceptibility to a particular disease, in
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the biology or prognosis of those diseases they may
develop, or in their response to a specific treatment”
(10). Consequently, PM allows to stratify patients into
subgroups and to tailor treatment based on their pe-
culiar pheno-endotypes (11). This approach has been
defined as Personalized Medicine (12).

From an epidemiological point of view, CRSwNP
may be frequently associated with asthma: among pa-
tients with CRSwINP, approximately 30% have asth-
ma and 15% have aspirin intolerance (13). Asthma is
a chronic inflammatory disease of the lower airways
characterized by bronchial inflammation, airway hy-
perresponsiveness, and usually reversible airflow ob-
struction, leading to recurrent episodes of wheezing,
breathlessness, chest tightness, and coughing (14). The
disease has a high prevalence, ranging between 5-10%
of the general population (15). Asthma frequently is
associated with many comorbidities, including upper
airways diseases, including rhinitis and rhinosinusitis
(16, 17). In particular, the CRSwNP-asthma pheno-
type, characterized by the association of CRSwNP
with asthma, is particularly severe (18).

Although some effective therapies exist for mild-
moderate asthma, severe asthma remains difficult to
treat, and the costs of the disease are relevant (19). A
breakthrough in the treatment of severe asthma has
been the discovery of biological agents. Indeed, it has
been more than 15 years since the US Food and Drug
Administration approved omalizumab for the therapy
of moderate-to-severe perennial allergic asthma (20).
At that time, the concept of removing one of the main
triggers of asthma, such as IgE, excited the scientific
and medical community. Indeed, 80% of children and
50% of adults have allergic asthma, such as an IgE-de-
pendent bronchial inflammation, this approach could,
therefore, lead to longstanding asthma remission for
many patients. This lesson has been successively ap-
plied in the field of CRSWNP treatment (21,22). Many
trials have been conducted using biologics for treating
CRSwNP in these last years (23-26). However, there
was a need for reflecting on the precise positioning of
these biological therapies also for upper airway dis-
eases (27, 28). In this regard, the European Forum for
Research and Education in Allergy and Airway Dis-
eases EUFOREA has nowadays provided a consensus
on this issue (29).

The rationale for the use of biologics in CRSwNP
is based on the existence of clinical-morphological
characteristics and unbalanced immune response, that
define specific polyps phenotypes and endotypes (30).
CRSwNP may be classified based on the polarization
of the immune response type. Type 1 immune response
is sustained by a Th1 polarization associated with neu-
trophilic infiltration and IFN-y overproduction; this
endotype is most common in Asia (31). Type 2 inflam-
matory response is defined by interleukin 4 (IL-4),
IL-5, and IL-13 and a nasal infiltrate of eosinophils,
mast cells, basophils, and T-helper 2 (Th2) cells; also,
comorbidity with asthma and allergic diseases is fre-
quent (32). Type 3 immune response is characterized
by increased release of the IL-17 cytokine family and
is associated with frequent exacerbations (33). It has
to be noted that CRSwNP is a pleiomorphic disorder,
for example, the type 1 NP may include other phe-
notypes, such as cilia motility defects, cystic fibrosis,
and infectious sinus diseases (34). Consistently, type
2 NP may account for several CRSwNP phenotypes,
including allergic fungal rhinosinusitis (AFRS) and
NSAID-exacerbated (typically by aspirin) respiratory
disease (N-ERD). In particular, AFRS and N-ERD
phenotypes can display increased 1L-4, whereas other
eosinophilic polyp phenotypes can be associated with
high IL-5 and IL-13 levels (34). AFRS is also char-
acterized by overexpressed periostin. N-ERD patients
show high levels of cysteinyl leukotriene and leukot-
riene C4 (LT'C4), so novel treatments may be designed
(35). Moreover, a mixed type 1 and type 2 endotype
has been also reported as well as imbrications with
type 3 endotype (36). A possible explanation for these
pleiomorphic endotypes might depend on the plas-
ticity of type 2 innate lymphoid cells (ILC2), which
might define also most severe forms (37). ILC2 cells
may induce and amplify type 2 inflammation apart al-
lergic pathogenic mechanisms (38). In other words,
an eosinophilic infiltrate may occur without allergic
reaction: a typical example is a non-allergic rhinitis
with eosinophils (NARES), characterized by nasal
eosinophilia without sensitization (39). Based on this
immunopathological background, the clustering anal-
ysis is very fruitful for identifying specific endotypes.
Initial clustering analysis considered only symptoms
and quality of life aspects (40,41). Successively, a se-
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ries of immunological parameters were investigated
in patients suffering from CRSwNP, including IL- 5,
eosinophilic cationic protein (ECP), §. aureus entero-
toxin (SE-IgE), and albumin to define endotypes (42).

Pragmatic approach

At present, physicians stratify the patients with
CRSwNP to define the optimal therapeutic strategy
and formulate an appropriate prognosis resorting, in
current clinical practice, to nasal endoscopy and CT
findings and clinical outcomes, including the severity
of symptoms, their response to treatments and recur-
rence, and asthma comorbidity. This clinical approach
has been used to create simple management algorithms
based upon clinical parameters, such as the visual ana-
logue scale (VAS) and the sino-nasal outcome test
(SNOT=-22) score (40, 41). Further, a series of bio-
markers were investigated to improve diagnosis, re-
sponse to treatment, and Pprognosis (28). Initiaﬂy, tissue
eosinophilia and IgE (classical type 2 biomarkers) were
envisaged as predictors for corticosteroid sensitivity.
Further, another type 2 biomarkers were evaluated in
the context of the Precision Medicine approach. In this
regard, sialic acid-binding Ig-like lectin 8 (Siglec-8), a
surface receptor of type 2 immune cells, thymic stromal
lipoprotein (T'SLP), an epithelial cell-derived innate
cytokine, and IL-25, a proinflammatory cytokine pro-
moting type 2 inflammation, were considered the po-
tential target of antagonism in clinical trials (42). The

24-h urinary LTC4 has been proposed as a biomarker
for N-ERD phenotype and consequently for identi-
fying patients who could be potentially responder to
leukotriene antagonists (43). Therefore, the biomarkers
may be useful for applying the concepts of Precision
Medicine and Personalized Medicine in the manage-
ment of patients with CRSwNP (44). However, it has
to be considered that there are still important limita-

tions in daily practice. Indeed, a satisfactory biomarker
has not been still identified for earlier and more ag-

gressive surgical treatment, i.e. the reboot approach,
for patients with severe type 2 CRSwNP (28, 45-47).
Similarly, there is no reliable biomarker able to classify
type 1 endotype, as well as anti-type 3 targeted biolog-

ics, that were ineffective in the asthma model (48).

Trials with biological agents

Some trials provided evidence about the effective-
ness of biologics in the treatment of CRSwNP. The
first experience was conducted in patients with se-
vere asthma and an (unexpected) improvement of NP
was contemporarily observed. Consequently, different
molecules were tested in this topic.

Omalizumab, an anti-IgE monoclonal, was the
first experienced biologic in the treatment of patients
with CRSwNP. A series of convincing proofs have
been documented both by randomized controlled tri-
als (21, 49, 50) and real-life studies (51). Interestingly,
omalizumab was effective in treating NP also in non-
allergic patients (21, 52). This outcome could open the
possibility to explore new indications for this biologi-
cal agent.

Mepolizumab is an anti-IL-5 monoclonal anti-
body that reduces peripheral and bronchial eosinophils
in asthmatic patients (53). Mepolizumab has been in-
vestigated successfully also in patients with CRSwNP
(54, 55). In particular, it has been recently reported
that mepolizumab could reduce the need for sinus sur-
gery (56).

Reslizumab is an anti-IL-5 monoclonal anti-
body that binds to IL-5, preventing it from binding
the subunit of the IL-5 receptor. It has been evaluated
the effects of Reslizumab on patients with asthma and
self-reported nasal polyposis (57).

Benralizumab is an anti-IL-5 monoclonal anti-
body that binds to the ot-chain of the IL-5 receptor in-
itiating a direct, rapid depletion of eosinophils through
enhancing the antibody-dependent cell-mediated cy-
totoxic pathway via the NK cells (58). A case report
of severe asthma with eosinophilic CRS has been suc-
cessfully treated with benralizumab (59).

Dupilumab is an anti-IL-4 monoclonal antibody
which functions by targeting the alpha chain of IL-
4Ra, a common receptor for both IL-4 and IL-13.
These 2 cytokines play a prominent role in the Th2
pathway and pathogenesis of nasal polyp formation
(60). In a randomized, double-blind, placebo-con-
trolled phase 2 study of dupilumab in patients with
CRSwNP with and without asthma, the dupilumab
group experienced significant improvement in endo-
scopic, radiographic, and QoL endpoints relative to
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placebo (61). These clinical changes were accompanied
by a statistically significant reduction in circulating
concentrations of the type 2 biomarkers, such as total
serum IgE and eotaxin-3. More recently, it has been
reported that dupilumab was able to reduce biomark-
ers of type 2 inflammation, including eotaxin, eotaxin
3, eosinophilic cationic protein, in polyps of patients

with CRSwNP (62).

Biomarkers in clinical practice

These reported outcomes were encouraging and
could pave the avenue to a new promising approach in
patients with CRSwNP even though a need a precise
classification of the patients is still mandatory (63).
However, it has to be noted that CRSwNP is a mul-
tifaceted disease frequently characterized by multiple
phenotypes and endotypes, that can imbricate between
them. Patients with CRSwNP may belong to type 1,
type 2, or type 3 endotype, but could display mixed
phenotypes as well as multiple endotypes. In this re-
gard, the identification of reliable biomarkers could be
useful in precise phenotyping and allow the targeting
of specific biologic mechanisms underlying the disease
process. On the other hand, most of the investigated
biomarkers are experimental and cannot be applied
to routine practice. In this regard, it has been recently
proposed a list of four biomarkers able to differenti-
ate type 2 from non-type 2 inflammation: serum spe-
cific IgE, peripheral eosinophils, nasal cytology, and
fractional exhaled nitric oxide (FeNO), that are easily
available in daily clinical activity (64). Allergy is diag-
nosed by the demonstration of allergen-specific IgE
production, in fact, IgE production, such as sensitiza-
tion, is the condicio sine qua non to identify type 2 re-
sponse (65). A real-world study showed that peripher-
al blood eosinophils correlated well with the presence
of nasal eosinophils in patients with nasal symptoms,
as assessed by nasal scraping and microscopic obser-
vation; consequently, peripheral eosinophils could be
reasonably considered a biomarker for suspecting type
2 inflammation also at nasal level (66). Nasal cytology
is a standardized procedure that can define the inflam-
matory phenotype of rhinitis, so allowing the precise
diagnosis of rhinitis, mainly concerning the documen-

tation of eosinophilic infiltrate (67). FeNO is a reliable
biomarker able to identify type 2 bronchial inflam-
mation as associated with eosinophil activation (68).
Interestingly, NO can be measured also at nasal level
(69). Also, type 2 immune response could be in turn
stratified in two subgroups: the allergic endotype and
the non-allergic endotype. To document sensitization,
such as the production of allergen-specific IgE, could
easily differentiate the two subgroups.

Personalized and integrated treatments

As previously discussed, the current challenge for
the doctor managing patients with CRSwNP is the
choice of the more appropriate therapy for the sin-
gle patient, hopefully, according to the approach pro-
posed by the Precision Medicine and the Personalized
Medicine. In this regard, a multidisciplinary board
of the EUFOREA suggested the positioning of bio-
logics in this topic (29). First, a careful selection of
patients was recommended: five prescriptive criteria
were identified: i) evidence of type 2 inflammation,
ii) need of systemic corticosteroids in the past two
years, iii) significant QoL impairment, iv) significant
hyposmia, and v) asthma comorbidity. Contraindica-
tions could be CRSsNP diagnosis, non-type 2 inflam-
mation, cystic fibrosis, unilateral polyps, mucoceles,
immunodeficiency, and factors associated with scarce
compliance. Another relevant point was the recog-
nition of criteria for defining response to biological
therapy after one year: reduced nasal polyp size, re-
duced need for systemic corticosteroids, improved
QoL, improved olfaction, and reduce the impact of
comorbidities (29).

At present, biologic agents for CRSwNP could
be therefore prescribed exclusively in patients with
severe asthma. Moreover, as carefully pointed out by
the Consensus, a multidisciplinary integrated care
pathway should be performed in clinical practice. A
thorough evaluation of both upper and lower airways
should be done at every visit, monitoring symptoms,
available biomarkers, airway function, and control
medications use.

On the other hand, it has to be underlined that
the enthusiastic interest obtained by biological agents
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should not obfuscate the relevant importance of the
so-called small molecule drugs (SMD), as recently
highlighted by an EAACI Taskforce on Immunop-
harmacology (70). SMD is an umbrella definition that
includes several medications belonging to different
classes, such as topical and systemic corticosteroids,
antagonists of leukotrienes, [2-agonists, antimus-
carinic agents, mast cell stabilizers, and other active
compounds (70). In this regard, intranasal corticoster-
oids represent the first-line choice in the management
of CRSwNNP (3, 4). Intranasal corticosteroids could be
opportunely integrated with biologics.

There are different topical corticosteroid mol-
ecules, all of them are effective in reducing nasal in-
flammation. However, mometasone furoate nasal spray
(MFNS) has a specifical indication for the treatment of
nasal polyps in adult patients (71, 72). Its anti-inflam-
matory and anti-allergic has been documented also in
the model of experimental allergic rhinitis (73). Also,
its efficacy and safety have been proved by more than
20 years of presence on the market. There is also recent
evidence that MFNS is effective in the postoperative
management of CRSwNP (74). The long-lasting use
of MFSN is safe as it does not affect the DNA of nasal
mucosal cells (75). Also, MFSN is well-tolerated in
the pediatric population and pregnant women (76, 77).

On the other hand, it has to keep in mind that
CRSwNP is a chronic disease, thus prolonged corti-
costeroid treatment should be required to control the
patients and to prevent a recurrence. In this regard,
complementary treatments could be favourably inte-
grated to spare the corticosteroid use. The intranasal
route is the preferable and different medical devices
are currently available. In this regard, Narivent® is a
medical device containing enoxolone and mannitol.
Enoxolone is the 18-B-glycyrrhetinic acid, it exerts
potent anti-inflammatory and immunomodulatory ac-
tivity as documented in 77 vifro studies (78, 79). Also,
it has been demonstrated that enoxolone reduced nasal
eosinophilia in children with allergic rhinitis acting on
the cytokine HMGB1 (80). Enoxolone was also able
to improve the nasal mucociliary transport time (81).
Mannitol is a well-known osmotic anti-oedema agent.
Clinical studies have demonstrated that this medical
device was able to significantly improve the severity of
nasal congestion (82, 83).

Conclusive remarks

Biological agents are a promising therapy for
CRSwNP that could be adequately addressed to se-
lected patients after a careful workup. However, con-
ventional anti-inflammatory therapy should contin-
ue to be prescribed as effective, safe, and cheap. Of
course, biologics and intranasal corticosteroids could
be integrated between them. Moreover, as CRSwNP
is a chronic disorder, non-steroidal active compounds
could be effectively and safely integrated and/or al-
ternated to intranasal corticosteroids and other anti-
inflammatory ancillary treatment. Therefore, person-
alized and integrated therapies could be favourably
prescribed in patients with CRSwNP.

Conflict of interest: all the authors, but DV employee of DMG,
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References

1. Hastan D, Fokkens W], Bachert C, Newson RB, Bislimovska
J, Bockelbrink A, et al. Chronic rhinosinusitis in Europe—
an underestimated disease. A GA(2)LEN study. Allergy
2011;66:1216-23

2. Bachert C, Zhang L, Gevaert P. Current and future treatment
options for adult chronic rhinosinusitis: focus on nasal poly-
posis. ] Allergy Clin Immunol 2015; 136:1431-40

3. Fokkens W], Lund V], Mullol J, et al. EPOS 2012: European
position paper on rhinosinusitis and nasal polyps 2012. A
summary for otorhinolaryngologists. Rhinology 2012;50:1-12

4. Orlandi RR, Kingdom TT, Hwang PH, et al. International
Consensus Statement on Allergy and Rhinology: Rhinosi-
nusitis. Int Forum Allergy Rhinol. 2016;6 Suppl 1:522-209

5.Lund VJ, Mackay IS. Staging in rhinosinusitis. Rhinology
1993;31:183-4

6. Bachert C, Gevaert P, Holtappels G, Johansson SG, van
Cauwenberge P. Total and specific IgE in nasal polyps is re-
lated to local eosinophilic inflammation. J Allergy Clin Im-
munol 2001;107:607-14.

7. Mygind N, Dahl R, Bachert C. Nasal polyposis, eosinophil
dominated inflammation, and allergy. Thorax 2000;55(suppl
2): S79-83

8. Gevaert P, Bachert C, Holtappels G, Novo CP, Van der Hey-
den J, Fransen L, et al. Enhanced soluble interleukin-5 recep-
tor alpha expression in nasal polyposis. Allergy 2003;58:371-
9

9. Patou ], Holtappels G, Affleck K, Gevaert P, Perez-Novo C,
Van Cauwenberge P, et al. Enhanced release of IgE-depend-
ent early phase mediators from nasal polyp tissue. J Inflamm
(Lond) 2009;6:11



16

D. Passali, L.M. Bellussi, V. Damiani, et al.

10. Timmerman L. What’s in a Name? A Lot, When It Comes
to ‘Precision Medicine. Xconomy, 4 February 2013

11. Kaur R, Chupp G. Phenotypes and endotypes of adult
asthma: moving toward precision medicine. J Allergy Clin
Immunol 2019;144:1-12

12. Guilleminault L, Ouksel H, Belleguic C, Le Guen Y, Ger-
maud P, Desfleurs E, et al. Personalised medicine in asth-
ma: from curative to preventive medicine. Eur Respir
Rev. 2017;26(143)

13. Bachert C, Vignola AM, Gevaert P, Leynaert B, Van Cau-
wenberge P, Bousquet J. Allergic rhinitis, rhinosinusitis, and
asthma: one airway disease. Immunol Allergy Clin North
Am 2004;24:19-43.

14. Global Initiative for Asthma. GINA guidelines. Global
Strategy for Asthma Management and Prevention. 2019.
Available at: htpp://www.ginasthma.org/. Last accessed on
September 2019

15. GBD 2015 Chronic Respiratory Disease Collaborators.
Global, regional, and national deaths, prevalence, disability-
adjusted life years, and years lived with disability for chronic
obstructive pulmonary disease and asthma, 1990-2015: a
systematic analysis for the Global Burden of Disease Study
2015. Lancet Respir Med. 2017;5:691-706

16. Ciprandi G, Cirillo I. The lower airway pathology of
Rhinitis. Update Review ] Allergy Clin Immunol 2006;
118:1105-1109

17.Tay TR, Hew M. Comorbid “treatable traits” in difficult
asthma. Current evidence and clinical evaluation. Allergy
2018;73:1369-82

18. Lin DC, Chandra RK, Tan BK, Zirkle W, Conley DR,
Grammer LC, et al. Association between severity of asthma
and degree of chronic rhinosinusitis. Am J Rhinol Allergy
2011;25:205-8

19. Chung KF, Wenzel SE, Brozek JL, Bush A, Castro M, Sterk
PJ, et al. International ERS/ATS guidelines on definition,
evaluation, and treatment of severe asthma. Eur Respir J
2014;43:343-73

20. Casale TB, Israel E. Biologics, clinical context, and the asth-
mas. ] Allergy Clin Immunol Pract 2019;7:1437-9

21. Gurrola J II, Borish L. Chronic rhinosinusitis: endotypes,
biomarkers, and treatment response. ] Allergy Clin Immu-
nol 2017;140:499-508

22. Tsetsos N, Goudakos JK, Daskalakis D, Konstantinidis I,
Markou K. Monoclonal antibodies for the treatment of
chronic rhinosinusitis with nasal polyposis: a systematic re-
view. Rhinology. 2018;56:11-21

23. Gevaert P, Calus L, Van Zele T, Blomme K, De Ruyck N,
Bauters W, et al. Omalizumab is effective in allergic and
nonallergic patients with nasal polyps and asthma. ] Allergy
Clin Immunol 2013;131:110-6

24. Bachert C, Mannent L, Naclerio RM, et al. Effect of subcu-
taneous dupilumab on nasal polyp burden in patients with
chronic sinusitis and nasal polyposis: a randomized clinical
trial. JAMA 2016;315:469-479

25. Bachert C, Sousa AR, Lund V], et al. Reduced need for
surgery in severe nasal polyposis with mepolizumab: a rand-

omized trial. ] Allergy Clin Immunol. 2017;140:1024-1031.
el4

26. Bidder T, Sahota J, Rennie C, Lund V], Robinson DS, Ka-
riyawasam HH. Omalizumab treats chronic rhinosinusitis
with nasal polyps and asthma together-a real-life study.
Rhinology. 2018;56:42-45

27. Fokkens W], Bachert C, Bernal-Sprekelsen M, et al. Rhi-
nology future debates, a EUFOREA report. Rhinology.
2017;55: 298-304

28. Hellings PW, Akdis CA, Bachert C, et al. EUFOREA rhi-
nology research forum 2016: report of the brainstorming
sessions on needs and priorities in rhinitis and rhinosinusi-
tis. Rhinology. 2017;55:202-210

29. Fokkens WJ, Lund V, Bachert C, Mullol J, Bjermer L,
Bousquet J, et al. EUFOREA consensus on biologics for
CRSwNP with or without asthma. Allergy 2019 (in press)

30. Vlastos I, Gkouskou K, Doulaptsi M, Karatzanis A,
Prokopakis EP. Precision medicine in rhinosinusitis. Curr
Allergy Asthma rep 2019;19:12

31. Dennis SK, Lam K, Luong A. A review of classification
schemes for chronic rhinosinusitis with nasal polyposis
endotypes. Laryngoscope Investig Otolaryngol. 2016; 1:
1304

32. Liu JX, Liao B, Yu QH, Wang H, Liu YB, Guo CL, et al.
IL-37-Mex3B-TLR3 axis in epithelial cells in eosinophilic
chronic rhinosinusitis with nasal polyps. ] Allergy Clin Im-
munol. 2019 (in press)

33. Ricciardolo F, Sorbello V, Folino A, Gallo F, Massaglia
GM, Favatd G, et al. Identification of IL-17F/frequent
exacerbator endotype in asthma. ] Allergy Clin Immunol
2017;140(2):395-406

34. Bachert C, Akdis CA. Phenotypes and emerging endotypes
of chronic rhinosinusitis. J Allergy Clin Immunol Pract
2016;4: 621-8

35. Sommer DD, Rotenberg BW, Sowerby L], Lee JM, Janjua
A, Witterick IJ, et al. A novel treatment adjunct for aspirin-
exacerbated respiratory disease: the low-salicylate diet: a
multicenter randomized control crossover trial. Int Forum
Allergy Rhinol. 2016;6:385-91

36. De Greve G, Hellings PW, Fokkens WJ, Pugin B. Endo-
type-driven treatment in chronic upper airway diseases.
Clin Transl Allergy 2017;7:22

37. Tomassen P, Vandeplas G, van Zele T, Cardell LO, Arebro
J, Olze H, et al. Inflammatory endotypes of chronic rhinosi-
nusitis based on cluster analysis of biomarkers. ] Allergy
Clin Immunol 2016;137:1449-1456 e4

38. White AA, Doherty TA. Role of group 2 innate lympho-
cytes in aspirin-exacerbated respiratory disease pathogen-
esis. Am J Rhinol Allergy. 2018;32:7-11

39. de Campos L, Galvio CES, Mairena EC, Voegels R, Kalil
J, Castro FM, et al. Increased gene expression of inflam-
matory markers in nasal turbinate of patients with per-
sistent allergic rhinitis and chronic obstruction. Eur Arch
Otorhinolaryngol. 2019 (in press)

40. Soler ZM, Hyer JM, Ramakrishnan V, Smith TL, Mace

J, Rudmik L, et al. Identification of chronic rhinosinusitis



Chronic rhinosinusitis with nasal polyposis

17

phenotypes using cluster analysis. Int Forum Allergy Rhinol
2015;5:399-407

41. Doulaptsi M, Prokopakis E, Seys S, Pugin B, Steelant B,
Hellings P. Visual analogue scale for sino-nasal symptoms
severity correlates with sino-nasal outcome test 22: paving
the way for a simple outcome tool of CRS burden. Clin
Transl Allergy 2018;8:32

42. Bachert C, Zhang N, Hellings PW, Bousquet J. Endotype-
driven care pathways in patients with chronic rhinosinusitis.
J Allergy Clin Immunol 2018;141:1543- 51

43. Divekar R, Hagan J, Rank M, Park M, Volcheck G, O’Brien
E, et al. Diagnostic utility of urinary LTE4 in asthma, aller-
gic rhinitis, chronic rhinosinusitis, nasal polyps, and aspirin
sensitivity. ] Allergy Clin Immunol Pract 2016;4:665-70

44. Baines KJ, Pavord ID, Gibson PG. The role of biomarkers in
the management of airways disease. Int ] Tuberc Lung Dis.
2014;18:1264-8

45. Kim DW, Cho SH. Emerging endotypes of chronic rhinos-
inusitis and its application to precision medicine. Allergy
Asthma Immunol Res 2017;9:299-306

46. Benninger MS, Sindwani R, Holy CE, Hopkins C. Early
versus delayed endoscopic sinus surgery in patients with
chronic rhinosinusitis: impact on health care utilization.
Otolaryngol Head Neck Surg 2015;152:546-52

47. Hopkins C, Rimmer J, Lund V]. Does time to endoscopic
sinus surgery impact outcomes in chronic Rhinosinusitis?
Prospective findings from the National Comparative Audit
of Surgery for Nasal Polyposis and Chronic Rhinosinusitis.
Rhinology 2015;53:10~7

48. Avdeeva K, Fokkens W. Precision Medicine in Chronic
Rhinosinusitis with Nasal Polyps. Curr Allergy Asthma
Rep 2018;18:25

49. Pinto JM, Mehta N, Di Tineo M, et al. A randomized, dou-
ble-blind, placebo-controlled trial of anti-IgE for chronic
rhinosinusitis. Rhinology 2010;48:318-24

50. Vennera M, Picado C, Mullol ], et al. Efficacy of omalizum-
ab in the treatment of nasal polyps. Thorax 2011;66:824-5

51. Bidder, Sahota ], Rennie C, Lund V], Robinson DS, Ka-
riyawasam HH. Omalizumab treats chronic rhinosinusitis
with nasal polyps and asthma together — a real-life study.
Rhinology 2018;56:42-5

52. Pillal P, Chan YC, Wu SY, et al. Omalizumab reduces bron-
chial mucosa IgE and improves lung function in non-atopic
asthma. Eur Respir ] 2016;48:1593-1601

53. Ortega HG, Liu MC, Pavord ID, Brusselle GG, FitzGer-
ald JM, Chetta A, et al. Mepolizumab treatment in pa-
tients with severe eosinophilic asthma. N Engl J Med
2014;371:1198-207

54. Gevaert P, Lang-Loidolt D, Lackner A, Stammberger H,
Staudinger H, Van Zele T, et al. Nasal IL-5 levels determine
the response to anti-IL-5 treatment in patients with nasal
polyps. ] Allergy Clin Immunol 2006;118:1133-41

55. Gevaert P, Van Bruaene N, Cattaert T, Van Steen K, Van
Zele T, Acke F, et al. Mepolizumab, a humanized anti-IL-5
mAb, as a treatment option for severe nasal polyposis. ] Al-
lergy Clin Immunol 2011;128:989-95, e1-8

56. Bachert C, Sousa AR, Lund V], Scadding GK, Gevaert P,
Nasser S, et al. Reduced need for surgery in severe nasal
polyposis with mepolizumab: randomized trial. J Allergy
Clin Immunol 2017;140:1024-31

57. Weinstein SF, Katial RK, Bardin P, Korn S, McDonald M,
Garin M, et al. Effects of Reslizumab on asthma outcomes
in a subgroup of eosinophilic asthma patients with self-re-
ported chronic rhinosinusitis with nasal polyps. ] Allergy
Clin Immunol Pract 2019;7.589-96

58. Ghazi A. Benralizumab—a humanized MAb to IL-5Ra
with enhanced antibody-dependent cell-mediated cytotox-
icity—a novel approach for the treatment of asthma. Expert
Opin Biol Ther 2011;12:113-118

59. Tsurumaki H, Matsuyama T, Ezawa K, Koga Y, Yatomi M,
Aoki-Saito H, et al. Rapid effect of Benralizumab for hy-
pereosinophilia in a case of severe asthma with eosinophilic
chronic rhinosinusitis. Medicine (Kaunas) 2019;3:55

60. Kim H, Ellis AK, Fischer D, et al. Asthma biomarkers in the
age of biologics. Allergy Asthma Clin Immunol 2017;13:48

61. Bachert C, Mannent L, Naclerio RM, et al. Effect of subcu-
taneous dupilumab on nasal polyp burden in patients with
chronic sinusitis and nasal polyposis: a randomized clinical
trial. JAMA 2016;315:469-479

62. Jonstam K, Swanson BN, Mannent LP, Cardel LO, Tian
N, Wang Y, et alo. Dupilumab reduces local type 2 pro-in-
flammatory biomarkers in chronic rhinosinusitis with nasal
polyposis. Allergy 2019;74:743-52

63. Kartush AG, Schumacher JK, Shah R, Patadia MO. Bio-
logic agents for the treatment of chronic rhinosinusitis with
nasal polyps. Am J Rhinol Allergy 2019;33:203-11

64. Ciprandi G, Tosca MA, Silvestri M, Ricciardolo FLM. In-
flammatory biomarkers for asthma endotyping and conse-
quent personalized therapy. Expert Review Clin Immunol
2017;13:715-21

65. Ellis AK, Tenn MW. Advances in rhinitis: Models and mech-
anisms. Ann Allergy Asthma Immunol 2018;121:61-64

66. Ciprandi G, Varricchio A, Tajana G, La Mantia I, Tom-
masino C. Peripheral eosinophils correlate with nasal eo-
sinophils in patients with rhinitis. J Invest Allergol Clin
Immunol 2018;28:428-30

67. Ciprandi G, Silvestri M. Standardization of the nasal cy-
tology in the work-up of allergic rhinitis. Ann All Asthma
Immunol 2019;123:213-6

68. Ricciardolo F, Sorbello V, Ciprandi G. FeNO as biomarker
for asthma phenotyping and management. Allergy Asthma
Proc 2015;36:1-8

69. Gelardi M, Abbatista G, Quaranta VN, Quaranta N, Seccia
V, Buttafava S, et al. Standardization procedure for the nasal
nitric oxide measurement method using Niox MINO® and
the tidal-breathing technique with velum-closure. J Biol
Res 2016;30:853-858.

70. Roth-Walter F, Adcock IM, Benito-Villalvilla C, Bianchini
R, Bjermer L, Caramori G, et al. Comparing biologicals and
small molecule drug therapies for chronic respiratory dis-
eases: an EACCI Taskforce on immunopharmacology posi-
tion paper. Allergy 2019;74:432-448



18

D. Passali, L.M. Bellussi, V. Damiani, et al.

71. Passali D, Spinosi MC, Crisanti A, Bellussi LM. Mometa-
sone furoate nasal spray: a systematic review. Multidisc
Respir Medicine 2016;11:18

72. Ciprandi G, Varricchio A. The relevance of the mometasone
furoate nasal spray in clinical practice. ] Biol Reg Hom Ag
2018;32:239-42

73. Ciprandi G, Tosca MA. Intranasal mometasone furoate re-
duces late-phase inflammation after allergen challenge. Ann
Allergy Asthma Immunol 2001;86:433-8

74.1keda K, Ito R, Homma H, Ono N, Okada H, Kidokoro
Y, et al. Postoperative management of eosinophilic chron-
ic rhinosinusitis with nasal polyps: impact of high-dose
corticosteroid nasal spray. Int Arch Otorhinolaryngol
2019;23:101-3

75. Akkas H, Aydin E, Tirkoglu Babakurban S, Yurtcu E,
Yilmaz Ozbek O. Effect of mometasone furoate nasal spray
on the DNA of nasal mucosal cells. Turk ] Med Sci.
2018;48:339-345

76. Ocak E, Kocaoz D, Acar B. How can we improve medi-
cal adherence to intranasal corticosteroids in children? Int J
Pediatr Otorhinolaryngol. 2017;100:194-197

77. Alhussien AH, Alhedaithy RA, Alsaleh SA. Safety of in-
tranasal corticosteroid sprays during pregnancy: an updated
review. Eur Arch Otorhinolaryngol. 2018;275:325-333

78. Chung WT, Lee SH, Kim JD, Sung NS, Hwang B, Lee
SY, et al. Effect of the extracts from Glycyrrhiza uralensis
Fisch in the growth cgiharacteristics of human cell lines:
anti-tumor and immune activation activities. Cytotechnol-
ogy 2001;37:55-64

79. Wang LQ, He Y, Wan HF, Zhou HF, Yang JH, Wan HT.

80.

81.

82.

83.

Protective mechanisms of hypaconitine and glycyrrhetinic
acid compatibility in oxygen and glucose deprivation injury.
J Zhejiang Univ Sci B 2017;18:586-96

Cavone L, Cuppari C, Mansi 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 eosinophil cell
death. Clin Exp Otorhinolaryngol 2025;8:123-8

Passali D, Capopello C, Passali GC, Cingi C, Sarafoleanu
C, Bellussi LM. Nasal mucociliary transport time altera-
tion: efficacy of 18 B glycyrrhetinic acid. Multidiscipl Respir
Med 2017;12:29

Damiani V, Camaioni A, Viti C, Scird AS, Morpurgo G,
Gregori D. A single-center, a before-after study of the
short- and long-term eflicacy of Narivent in the treatment
of nasal congestion. ] Int Med Res 2012;40:1931-41

Mansi N, D’Agostino G, Scire AS, Morpurgo G, Gregori
D, Gulati A, et al. Allergic rhinitis in children: a rand-
omized clinical trial targeted at symptoms. Indian J Otolar-
yngol Head Neck Surg 2014;66:386-93

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



Acta Biomed 2020; Vol. 91, Supplement 1: 19-27

DOI: 10.23750/abm.v91i1-5.9246 © Mattioli 1885

ORIGINAL ARTICLE

The impact of allergic rhinitis in clinical practice: an Italian
Survey

Desiderio Passali', Luisa Maria Bellussi', Valerio Damiani?, Francesco Maria Passal?’,
Gaetano Motta’, Giorgio Ciprandr

' IFOS Executive Board Member-University of Siena; ?DMG Medical Department, Pomezia (Rome), Italy; * ENT Depart-
ment, University Tor Vergata, Rome, Italy; “ENT Department, Univerisity Luigi Vanvitelli, Naples, Italy; * Allergy Clinic, Casa
di Cura Villa Montallegro, Genoa, Italy

Abstract. Allergic rhinitis (AR) is a very common disorder. The current Survey was conducted on a sample
of about 5,000 adult subjects in 5 Italian cities. A questionnaire, containing 15 questions, was administered
on the road. AR affects about 20% of the general population. The most common diagnostic test was the skin
prick test, but only 12% of patients performed an allergy test to confirm the diagnosis. About 50% of patients
did not take any medicine. Even about 40% of treatments were suggested by friends or pharmacists. In con-
clusion, the current Survey demonstrated that AR is a common disorder in Italy, the diagnostic work-up is
still incorrect, and the therapeutic approach does not adhere to the guidelines. Therefore, there is a need to

implement adequate information on this topic in Italy. (www.actabiomedica.it)

Key words: allergic rhinitis, Italy, Survey, general population, questionnaire, on the road

Introduction

Allergic rhinitis (AR) is an inflammation of the
nasal membrane which is characterized by symptoms,
including sneezing, rhinorrhoea, nasal congestion, and
nasal itching. It is often associated with eye symptoms,
such as tearing, redness, and itching. AR is caused by
sensitization, such as the production of specific IgE,
to one or more aeroallergens. It is a very common
disorder worldwide, as it may affect up to 40% of the
general population. In Italy, its prevalence has steadily
increased over the last decades in almost all the age
classes and currently is estimated at 25% (1,2). The di-
agnosis of AR is based on the demonstration of the
production of allergen-specific IgE and the concord-
ance between allergy testing and history, such as the
symptom occurs after the inhalation of the sensitizing
allergen.

Allergic rhinitis was conventionally classified

into seasonal AR and perennial AR based on the du-

ration of exposure and symptoms (3). The common
allergens for perennial AR include indoor allergens
such as house dust mites, moulds, and animal dander,
while those for seasonal AR are usually outdoor al-
lergens such as tree pollen, grass pollen, weed pollen
and moulds (4). Some patients sensitized to seasonal
allergens have symptoms throughout the year and
some patients sensitized to perennial allergens have
symptoms during specific seasons. Moreover, many
patients are sensitized to both perennial allergens and
seasonal allergens simultaneously. The conventional
classification has some limitations from a therapeu-
tic standpoint due to its poor association with clinical
symptoms. In 2001, the World Health Organization
(WHO) proposed a new Allergic Rhinitis and its Im-
pact on Asthma (ARIA) classification, which classifies
allergic rhinitis according to the severity and symptom
duration (5).

Skin prick test (SPT) and serum allergen-specific

IgE (sIgE) measurements are the most common meth-



20

D. Passali, L.M. Bellussi, V. Damiani, et al.

ods used to diagnose an allergy. Both techniques are
widely accepted diagnostic tools. Several authors have
investigated the concordance between the level of sIgE
and SPT (6-11). SPTs have been used for decades to
prove or exclude sensitization to allergens. Also, sIgE
assessment is very popular and, particularly in poly-
sensitized patients, allows to define the relevance of
sensitizing allergens more appropriately than SPT in
choosing the allergen extract for allergen immuno-
therapy (12).

The International guidelines proposed pharmaco-
logical treatments, mainly concerning antihistamines
and intranasal corticosteroids, and allergen-specific
immunotherapy (5, 13).

On the other hand, precise data about prevalence,
clinical features, and pragmatic management are lack-
ing. Therefore, an Italian Survey has been performed

Table 1. Questionnaire

aiming to describe these characteristics in clinical
practice.

Methods

The current Survey was performed using a ques-
tionnaire administered to subjects in 5 Italian cities:
Ferrara, Viterbo, Reggio Calabria, Trapani, and Cagli-
ari. The choice of these cities was made to guarantee a
homogeneous distribution among the North, Centre,
South Italy and the two major islands.

The interviewees were adults of both genders,
randomly enrolled (the interview was performed on
the road).

The questionnaire included 15 questions, reported
in detail in Table 1.

The analysis of the data was descriptive.

Questions

Possible answers

1 Do you think of suffering from allergic rhinitis?

a) Yes
b) No
c¢) Ido not know

2 At what age did your illness begin?

a) <10 years
b) 10-20 years
¢) 21-30 years
d) 31-40 years
e) 41-50 years
f) >50 years

3 Are there other members of your family with allergic rhinitis?

a) Yes, my father

b) Yes, my mother

¢) Yes, my brother/sister
d) Nobody

4 Have you another allergic disease?

a) Urticaria

b) Conjunctivitis
c) No

d) Ido not know

5 Who did the diagnosis perform?

a) General practitioner
b) Otorhinolaryngologist
c) Allergist

d) Homoeopathy doctor
e) Pharmacist

f) Yourself

6 Have you ever performed tests to confirm the diagnosis?

a) Yes
b) No
c¢) Ido notknow

(continued on next page)
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Table 1 (continued). Questionnaire

Questions Possible answers
7 If yes, what? a) Skin prick test
b) Serum specific IgE
¢) Serum total IgE
d) Other
8 In which season are the symptoms more severe? a) Spring
b) Summer
c¢) Autumn
d) Winter
e) Always
9 What are your symptoms? a) Nasal obstruction
b) Rhinorrhea
¢) Sneezing
d) Nasal itching
e) Headache
f) Dysosmia
g) Lacrimation
h) Padded ear
i)  Sinusitis
10 Do you do any therapy for your problem? a) Yes, conventional medicine
b) Yes, homoeopathy
c¢) Yes, both
d) No treatment
11 When do you use medicine? a) During the acute phase
b) Before the acute phase
¢) Before and during the acute phase
d) During the whole year
e) On-demand
12 Who did the conventional therapy prescribe? a) General practitioner
b) Otorhinolaryngologist
c) Allergist
d) Homoeopathy doctor
e) Pharmacist
13 If you take homoeopathy, who did homoeopathy suggest? a) General practitioner
b) Otorhinolaryngologist
c) Allergist
d) Homoeopathy doctor
e) Pharmacist
f) Other (friends)
14 What kind of treatment do you use? a) Environmental prevention (allergen avoidance)
b) Systemic Antihistamines
c) Intranasal Antihistamines
d) Chromones
e) Systemic corticosteroids
f) Intranasal corticosteroids
g) Nasal decongestants
h) Allergen immunotherapy
i)  Nasal irrigation
j) More medications

15 Do you remember the name of the homoeopathy product?
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Results

Globally, 4942 subjects (2798 males and 2144 fe-
males; mean age 37 years) participated in the Survey,
equally distributed along Italy.

The results are reported in Table 2 and Figures.

The 22% of the sample think to have allergic rhi-
nitis (Figure 1A), however, 17% do not know what re-
spond. Most patients had the onset of RS between 10
and 30 years (74%). Family atopy was frequent as 62%
of patients had a family member with allergic disease
(Figure 1B). Allergic comorbidity was quite rare: 11%
reported allergic conjunctivitis and 6% urticaria.

Table 2. Answers

The diagnosis of AR was mostly self-made (28%),
AR diagnosis was performed by ORL specialists in 22%
of patients, in 17% by GPs, in 16% by allergists, and in
15% by pharmacists (Figure 1C). Allergy tests were per-
formed in 12% of patients (Figure 1D): skin prick test
was the most popular (82%), serum specific IgE assay in
41%, and serum total IgE in 42% (Figure 2A).

Spring (64%) was the most frequent period with
symptoms (Figure 2B).

The most common symptoms were: rhinorrhea
(90%), nasal obstruction (80%), sneezing and nasal
itching (70% for both), and headache (20%), as report-
ed in Figure 2C.

Questions Possible answers Answers
1 Do you think of suffering from allergic rhinitis? Yes 22%
No 61%
I do not know 17%
2 At what age did your illness begin? <10 years 12%
10-20 years 41%
21-30 years 33%
31-40 years 8%
41-50 years 5%
>50 years 1%
3 Are there other members of your family with allergic rhinitis? Yes, my father 19%
Yes, my mother 21%
Yes, my brother/sister 22%
Nobody 38%
4 Have you another allergic disease? Urticaria 6%
Conjunctivitis 11%
No 39%
I do not know 44%
5 Who did the diagnosis perform? General practitioner 17%
Otorhinolaryngologist 22%
Allergist 16%
Homoeopathy doctor 2%
Pharmacist 15%
Yourself 28%
6 Have you ever performed tests to confirm the diagnosis? Yes 12%
No 88%
7 If yes, what? Skin prick test 82%
Serum specific IgE 41%
Serum total IgE 42%
Other 0

(continued on next page)
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Table 2 (continued). Answers

Questions Possible answers Answers
8 In which season are the symptoms more severe? Spring 64%
Summer 7%
Autumn 7%
Winter 0
Always 22%
9 What are your symptoms? Nasal obstruction 80%
Rhinorrhea 90%
Sneezing 70%
Nasal itching 70%
Headache 20%
Dysosmia 15%
Lacrimation 15%
Padded ear 25%
Sinusitis 25%
10 Do you do any therapy for your problem? Yes, conventional medicine 51%
Yes, homoeopathy 3%
Yes, both 1%
No treatment 45%
11 When do you use medicine? During the acute phase 42%
Before the acute phase 9%
Before and during the acute phase 11%
During the whole year 14%
On-demand 24%
12 Who did the conventional therapy prescribe? General practitioner 20%
Otorhinolaryngologist 16%
Allergist 16%
Homoeopathy doctor 3%
Pharmacist 17%
Friends 28%
13 If you take homoeopathy, who did homoeopathy suggest? General practitioner 0
Otorhinolaryngologist 0
Allergist 0
Homoeopathy doctor 21%
Pharmacist 0
Other (friends) 79%
14 What kind of treatment do you use? Environmental prevention (allergen avoidance) 0
Systemic Antihistamines 20%
Intranasal Antihistamines 5%
Chromones 0
Systemic corticosteroids 15%
Intranasal corticosteroids 50%
Nasal decongestants 20%
Allergen immunotherapy 7%
Nasal irrigation 30%
More medications 14%
15 Do you remember the name of the homoeopathy product? No
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BYes, my father
BYes
BYes, my
ENo mother
OYes, my
brother/sister
1A 1B
BGeneral Practitioner
B Otorhinolaryngologist
OAllergist
OYes
OHomeopathy doctor ENo
o
B Pharmacist
2% OBy myself
1C 1D

Figure 1. A = Prevalence of allergic rhinitis; B = Familiar atopy; C = Who perform the diagnosis of allergic rhinitis; D = Use of

diagnostic tests

Conventional therapy was used by 51% of pa-
tients, 3% took homoeopathy, and 1% both; 45% did
not take any medicine (Figure 2D). Most patients used
medicines during the acute phase (42%) or on-demand
(24%), as reported in Figure 3A. Treatments were
mostly suggested by friends (28%) or by the pharma-
cist (17%), GPs prescribed therapy to 20% of patients,
allergists as well as ORL specialists prescribed medi-
cines in 16% (for both). Homoeopathy was prescribed
only by homoeopathy doctors.

The kind of medicine is reported in Figure 3B:
intranasal corticosteroids was the most common treat-
ment (50%), followed by nasal irrigation (30%), nasal
decongestants and systemic antihistamines (20% for
both), and systemic corticosteroids (15%).

Discussion

Allergic rhinitis is a very common disease and
may be classified both considering the seasonality or
the duration/severity of nasal symptoms. Its preva-
lence is very high. However, there a very few studies
that investigated the pragmatic approach concerning
the work-up and the therapy in clinical practice in Ita-
ly. For these reasons, the current Survey was conducted
in a wide sample of the Italian general population in
5 cities. Moreover, the questionnaire was administered
on the road, so, the findings represented the real-world
situation that may mirror what usually happens in the
daily clinical setting.

Firstly, the rough prevalence is 22%, substantial-
ly this outcome is consistent with the International
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Figure 2. A = The most common test used to confirm the AR diagnosis; B = Season of symptom presence; C = The most common

symptoms of AR; C = Kind of used treatment

reports. Most subjects showed that the age at onset
ranges between adolescence and young adulthood,
such as between 10 and 30 years. It means that AR
is a disease characterized by an early beginning. Also,
family atopy is very common: 62% of patients have
at least a family member with allergy. This finding
underlines the genetic component of allergy. Surpris-
ingly, allergic comorbidity is rather rare it has to be
noted that this was the perception of the interviewed
subjects.

Unfortunately, only 12% of patients referred that
performed allergy tests to confirm AR diagnosis. In
this context, the skin prick test was the most popular.
However, total IgE is still assayed, even though they
have no real diagnostic value. These results reinforce
the concept that AR is underestimated and conse-

quently underdiagnosed and undertreated. It depends
on the scarce information on AR in the medical class
and also in the general population.

Spring was the most frequent season with the
symptom. AR is frequently experienced as a seasonal,
mainly concerning spring, disease.

Another negative finding was the modest use of
treatments for AR, in fact, only 51% of patients took
medications and consequently, 45% of patients did not
take any drug for AR. Interestingly, AR treatment is
limited to only the acute phase (66%): during this pe-
riod, it could be continuous or on-demand. Moreover,
therapy was suggested by pharmacists in 17% of pa-
tients and even by friends in 28% of patients. ORL
and allergy specialists had a prescriptive role only in
32% of patients.
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Figure 3. A = When the treatment was performed; C = The most common medicines used to treat AR.

These outcomes are very impressive and underline
the lack of updated knowledge about diagnostic and
therapeutic criteria by Italian doctors and the scarce
confidence of patients.

From a therapeutic point of view, intranasal cor-
ticosteroids seem to be the most common medication
used by patients (50%) as well as nasal irrigation was a
popular remedy. Antihistamines were used by 20% of
the interviewed subjects.

Globally, the scenario that appears from this Sur-
vey is rather unsatisfying and highlights the need for
adequate information for the medical class and also for
the general population.

The current Survey has some limitations, includ-
ing the cross-sectional design, the lack of a methodo-
logically correct definition of the questions, and the
answers based only on patients’ impressions. On the
other hand, the strength of this study is based on the
high number of participants and the conduction on the
general population.

In conclusion, the current Survey demonstrated
that AR is a common disorder in Italy, the diagnos-
tic work-up is still incorrect and frequently underused,
and the therapeutic approach does not adhere to the
guidelines. Therefore, there is a need to implement ad-
equate information on this topic in Italy.

Conflict of interest: all the authors, but DV employee of DMG,
have no conflict of interest about this matter.
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Abstract. Rhinosinusitis is a common disease that is classified in acute (ARS) and chronic (CRS). The cur-
rent Survey was conducted on a sample of about 5,000 adult subjects in 5 Italian cities. A questionnaire,

containing 15 questions, was administered on the road. RS affects about 20% of the general population. The

most common diagnostic test was the skull x-ray. Antibiotics were the most frequently prescribed therapy. In
conclusion, the current Survey demonstrated that RS is a common disorder in Italy, the diagnostic work-up
is still incorrect, and the therapeutic approach does not adhere to the guidelines. Therefore, there is a need to

implement adequate information on this topic in Italy. (www.actabiomedica.it)

Key words: Italy, Survey, rhinosinusitis, general population, questionnaire, on the road

Introduction

Sinusitis usually refers to inflammation localized
in the nasal sinuses and, as it is usually associated with
the inflammation of nasal mucosae, such as the rhi-
nitis, the term rhinosinusitis (RS) is considered more
correct (1). It has to be noted that RS may affect any
age.

In clinical practice, RS should be suspected in the
presence of nasal symptoms, including nasal conges-
tion and rhinorrhea, persisting for more than 7-10
days without any improvement. Noteworthy, a chron-
ological cut-off is useful to differentiate RS from the
common cold that is usually self-limiting and usually
resolves by 7-10 days (3-5). The symptoms of acute
RS (ARS) tend to resolve within 3-4 weeks; however,
if sinus inflammation persists (regardless of the medi-
cal management), it is evolving to chronic RS (CRS),
defined by a duration longer than 8-12 weeks (1,2).
Therefore, the diagnosis of RS often relies on the clini-
cal ground, including the duration of nasal symptoms,

the characteristics of nasal discharge (purulent), and
other symptoms, such as facial pain and fever. Com-
puterized tomography (CT) may be required when-
ever the suspicion of extra-sinus complications should
arise (6-9). Moreover, CT is useful to detect nasal pol-
yps in CRS patients.

According to the endoscopic and/or radiological
findings, there are two main phenotypes: CRS with
nasal polyposis (CRSWNP) and CRS without nasal
polyposis (CRSsNP).

From an epidemiological point of view, there is
evidence that CRS is frequently associated with asth-
ma, and is a frequent comorbidity in patients with im-
munodeficiency, cystic fibrosis, and aspirin intolerance
(9-11). In particular, RS frequently triggers and/or
worsens asthma (12,13).

Matsuno and colleagues reported a 36.7% preva-
lence of RS in asthmatic patients. Notably, sinus CT
abnormalities were detected in 66.3% of patients, more
frequently in moderate to severe asthma. Another
study confirmed that RS was more frequent in severe
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and steroid-dependent asthma (14-18). Consistently,
RS is more frequent in patients with poorly controlled
asthma (19). Also, RS is frequent in patients with hos-
pital admission for asthma exacerbation (20). Further,
it has been reported that about 50% of children diag-
nosed with persistent asthma presented concomitant
RS diagnosed by nasal endoscopy (21). Therefore, ac-
cording to the concept of the so-called United Air-
ways Disease, RS should be ever suspected in asth-
matic patients (22).

On the other hand, precise data about prevalence,
clinical features, and pragmatic management are lack-
ing. Therefore, an Italian Survey has been performed
aiming to describe these characteristics in clinical
practice.

Table 1. Questionnaire

Methods

The current Survey was performed using a ques-
tionnaire administered to subjects in 5 Italian cities:
Ferrara, Viterbo, Reggio Calabria, Trapani, and Cagli-
ari. The choice of these cities was made to guarantee a
homogeneous distribution among the North, Centre,
South Italy and the two major islands.

The interviewees were adults of both genders,
randomly enrolled (the interview was performed on
the road).

The questionnaire included 15 queries, reported
in detail in Table 1.

The analysis of the data was descriptive.

Questions

Possible answers

1 Do you think of suffering from rhinosinusitis?

a) Yes
b) No
¢) Ido not know

2 How do you define your rhinosinusitis?

a) Acute

b) Recurrent

¢) Chronic

d) I do not know

3 In which season are the symptoms more severe?

a) Spring
b) Summer
c¢) Autumn
d) Winter
e) Always

4 At what age did your illness begin?

a) <10 years
b) 10-20 years
c) 21-30 years
d) 31-40 years
e) 41-50 years
f) >50 years

5 What are your symptoms?

a) Nasal obstruction
b) Rhinorrhea

¢) Facial pain

d) Sneezing

e) Nasal itching

f) Headache

g) Dysosmia

h) Heavy head

i) Fever

(continued on next page)
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Table 1 (continued). Questionnaire

Questions

Possible answers

6 Who did the diagnosis perform?

a) General practitioner

b) Otorhinolaryngologist
c) Allergist

d) Homoeopathy doctor
e) Pharmacist

7 Have you ever performed tests to confirm the diagnosis?

a) Yes
b) No
¢) Ido not know

8 If yes, what?

a) Nasal endoscopy

b) RX skull

c¢) CT head

d) Nasal function testing
e) Allergy tests

f) Nasal swab culture

g) Nasal cytology

9 Do you do any therapy for your problem?

a) Yes, conventional medicine
b) Yes, homoeopathy

¢) Yes, both

d) No treatment

10 When do you use medicine?

a) During the acute phase
b) Before the acute phase
¢) Before and during the acute phase
d) During the whole year

11 Who did the therapy prescribe?

a) General practitioner

b) Otorhinolaryngologist
c) Allergist

d) Homoeopathy doctor

e) Pharmacist

12 What kind of drugs do you use?

a) Antibiotics

b) Antihistamines

¢) Systemic corticosteroids
d) Intranasal corticosteroids
e) Nasal decongestants

f) Nasal irrigation

13 Do you remember the name of the antibiotic?

14 Who did homoeopathy suggest?

a) General practitioner

b) Otorhinolaryngologist
c) Allergist

d) Homoeopathy doctor
e) Pharmacist

f) Other (friends)

Results

Globally, 4999 subjects (2923 males and 2076 fe-
males; mean age 35 years) participated in the Survey,

equally distributed along Italy.

The results are reported in Table 2 and Figures.

The 20% of the sample think to have rhinosinusi-
tis (Figure 1A); 7% suffered from acute RS, 28% from
recurrent, and 48% from CRS. Winter and the whole
year are the most frequent periods (Figure 1B).
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Table 2. Answers

Questions Possible answers

1 Do you think of suffering from rhinosinusitis? Yes 20%
No 53%
I do not know 27%

2 How do you define your rhinosinusitis? Acute 7%
Recurrent 28%
Chronic 48%
I do not know 17%

3 In which season are the symptoms more severe? Spring 16%
Summer 4%
Autumn 11%
Winter 39%
Always 30%

4 At what age did your illness begin? <10 years 3%
10-20 years 12%
21-30 years 38%
31-40 years 30%
41-50 years 12%

50 years 5%

5 What are your symptoms? Nasal obstruction 72%
Rhinorrhea 38%
Facial pain 83%
Sneezing 5%
Nasal itching 5%
Headache 77%
Dysosmia 18%
Heavy head 91%
Fever 81%

6 Who did the diagnosis perform? General practitioner 33%
Otorhinolaryngologist 42%
Allergist 14%
Homoeopathy doctor 0
Pharmacist 11%

7 Have you ever performed tests to confirm the diagnosis? Yes 21
No 71%
I do not know 8%

8 If yes, what? Nasal endoscopy 35%
RX skull 62%
CT head 13%
Nasal function testing 3%
Allergy tests 2%
Nasal swab culture 2%
Nasal cytology 0

9 Do you do any therapy for your problem? Yes, conventional medicine 74%
Yes, homoeopathy 4%
Yes, both 4%
No treatment 18%

(continued on next page)
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Table 2 (continued). Answers

Questions Possible answers

10 When do you use medicine? During the acute phase 83%
Before the acute phase 6%
Before and during the acute phase 7%
During the whole year 4%

11 Who did the therapy prescribe? General practitioner 22%
Otorhinolaryngologist 59%
Allergist 12%
Homoeopathy doctor 2%
Pharmacist 5%

12 What kind of drugs do you use? Antibiotics 63%
Antihistamines 8%
Systemic corticosteroids 19%
Intranasal corticosteroids 20%
Nasal decongestants 15%
Nasal irrigation 0

13 Do you remember the name of the antibiotic? No 100%

14 Who did homoeopathy suggest? General practitioner 0
Otorhinolaryngologist 0
Allergist 0
Homoeopathy doctor 77%
Pharmacist 0
Other (friends) 23%

15 Do you remember the name of the homoeopathic product? No 100%

Most patients had the onset of RS between 21 Discussion

and 40 years (68%), as reported in Figure 1C.

The most common symptoms are the heavy head
(91%), facial pain (83%), fever (81%), headache (77%),
nasal obstruction (72%), and rhinorrhea (68%), as re-
ported in Figure 1D. The diagnosis was made most fre-
quently by the ORL specialist (42%), the GP (33%),
the allergist (14%), and the pharmacist (11%). Twen-
ty-one % performed a test to confirm the diagnosis.
The most common tests were: RX skull (62%), nasal
endoscopy (62%), and CT head (13%), as reported in
Figure 2A.

Seventy-four % took conventional therapy, 4%
homoeopathy, and 4% both; 18% did not take any
medicine. Most patients used medicines during the
acute phase (83%). The kind of medicine is reported
in Figure 2B: antibiotics were used in 63% of subjects
and corticosteroids in about 20%.

Homoeopathy was prescribed exclusively by the
homoeopathy doctor or suggested by friends.

Rhinosinusitis is a common disease that is classi-
fied in acute (ARS) and chronic (CRS). ARS follows
usually acute upper respiratory infections, the mainly
common cold. However, epidemiological data are very
few about Italy.

CRS is a chronic inflaimmation of the sinus.
From an epidemiological point of view, it is estimated
that CRS affects 5%-12% of the general population
worldwide (23-26). The European Position Paper on
Rhinosinusitis and Nasal Polyps (EPOS) proposed a
statement about CRS diagnosis that is clinically based
on symptoms supported by signs of mucosal inflamma-
tion found on imaging or with nasal endoscopy (27). It
has been recently reported that the prevalence of clini-
cally based CRS ranged between 3% and 6.4% (28,29).
CRS is classically divided into a phenotype with and
without nasal polyps. Using patient questionnaires to
measure the prevalence of CRSwNP yielded estimates
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of 2.1% (France) to 4.3% (Finland) in Europe and
1.1% in China (30). CRSwNP comprises a heteroge-
neous group of patients who differ for coexisting asth-
ma, allergy, NSAID-exacerbated respiratory disease
(N-ERD), smoking, age of onset, and disease severity
(31-34). Asthma affects 30%-70% of the CRSwINP
patients (35,36). Conversely, the presence of nasal pol-
yps is associated with the severity of asthma, regard-
less of smoking status ranging from 10%-30% in mild
asthma to 70%-90% in severe asthma (37,38).

Based on this background, the current Survey
was conducted in 5 Italian cities enrolling about 5,000
adult subjects. The results are interesting as it was con-
ducted on the general population, so the outcomes can
mirror the situation that may occur in clinical practice.

Firstly, the rough prevalence is about 20%, in-
cluding both ARS and CRS. The winter is the most
common season for RS occurrence.

The distribution of the frequency of symptoms and
signs is consistent with the clinical diagnostic criteria
proposed by the EPOS. However, the most interesting
data concerned the pragmatic approach performed by
physicians. From a diagnostic point of view, the diag-
nosis is made primarily by ORL specialists. However,
a skull x-ray is the most requested diagnostic test. This
result is impressive and underlines the lack of updated
knowledge about diagnostic criteria by Italian doctors.

From a therapeutic point of view, antibiotics are
the main pharmacological class prescribed for RS,
probably for ARS. Corticosteroids, both topical and
systemic, are relatively underused: also, in this case, it
could depend on the ignorance of the guidelines.

Globally, the scenario that appears from this Sur-
vey is rather unsatisfying and highlights the need for
adequate information for the medical class.

The current Survey has some limitations, includ-
ing the cross-sectional design, the lack of a methodo-
logically correct definition of the questions, and the
answers based only on patients’ impressions. On the
other hand, the strength of this study is based on the
high number of participants and the conduction on the
general population.

In conclusion, the current Survey demonstrated
that RS is a common disorder in Italy, the diagnos-
tic work-up is still incorrect, and the therapeutic ap-
proach does not adhere to the guidelines. Therefore,

there is a need to implement adequate information on
this topic in Italy.
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Abstract. Laryngopharyngeal reflux (LPR) is a common disorder. Pepsin has been detected also at eye level,
this was a starting point for newest theories about LPR impact on Dry Eye Syndrome. The current prelimi-
nary study compared two treatments in patients with Dry Eye Syndrome and LPR. Patients were treated with
Gastroftal eye drops and Gastroftal tablets or hyaluronic acid eye drops for 3 months. The following param-
eters were evaluated: Ocular Surface Disease Index (OSDI), OSDI categories, Reflux Symptom Index (RSI),
Reflux Finding Score (RFS), Fluorescein Tear Breakup Time (B-TUT), and Schirmer test before and after
treatment. On the whole, 21 patients were enrolled: 10 were treated with hyaluronic acid Atlantis (Group A)
and 11 with Gastroftal eye drops and tablets (Group B). After treatment, in Group A only OSDI significantly
diminished (p=0.029); in Group B there were significant reductions concerning OSDI (p=0.0277), OSDI
categories (p=0.0211), RSI (p=0.0172), Schirmer test (p=0.0172), T-BUT (p=0.0265), and RFS (p=0.0205).
The current preliminary demonstrated that the combined ocular and systemic therapy with hyaluronic acid,
Magnesium alginate, Simethicone, and Camelia sinensis may be considered a promising treatment in patients
with Dry Eye Syndrome due to LPR. (www.actabiomedica.it)

Key words: laryngopharyngeal reflux, eye reflux, dry eye syndrome, magnesium alginate, hyaluronic acid,
simethicone, Camelia sinensis

Introduction

Gastroesophageal reflux disease (GERD) is a
very common disorder, namely the prevalence is up to
40% in the USA adult population (1,2). The symptoms
mainly involve the upper digestive tract, but extra-oe-
sophageal symptoms have been also identified. In this
regard, the Montreal Classification includes chronic
cough, asthma, and laryngopharyngeal reflux (LPR) as
extra-oesophageal manifestations of GERD (3). LPR
is the consequence of aggressive refluxate exposure on
upper airways, specifically larynx and pharynx (4). LPR
symptoms typically consist of hoarseness, sore throat,
globus sensation, and throat clearing. LPR may be as-

sociated with GERD, but it may also occur as alone
disorder without typical oesophageal symptoms (5,6).
It has to be underlined that LPR is common in clinical
practice and represents a relevant burden concerning
both social and personal costs, and significantly affects
the quality of life (7).

The pathogenic pathway consists of mucosal dam-
age, as low pH of refluxate and pepsin play a major role
in inducing chronic mucosal inflammation (8,9,10).
Pepsin is a proteolytic enzyme deriving from pepsino-
gen and activated by low pH (at least <4) that is pro-
duced only in the stomach. Therefore, pepsin detection
outside the gastric area may be considered incontro-
vertibly a biomarker for gastric reflux (11). In agree-
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ment with this evidence, the presence of pepsin was
detected in different organs, including larynx, pharynx,
paranasal sinus, mouth, and internal ear (12,13). Fur-
ther, it has been demonstrated the presence of pepsin
also in the tears of subjects with LPR (14,15). A recent
study confirmed the pathogenic role of LPR in a group
of patients with dry eye (16). That study concluded
that LPR may be common (34%) in patients with the
ocular surface disease, such as Dry Eye Syndrome a
very challenging syndrome in order of aetiology and
medical treatment either for General Practitioner and
moreover for Ophthalmologists.

LPR treatment is a demanding problem in clini-
cal practice; alginates represent a common treatment
as recently reported (17). The present study evaluated
a group of subjects with dry eye and LPR comparing
two treatments: the first (Group A) was hyaluronic
acid 0.2% eye drops (Atlantis), the second (Group B)
included a combined topical (Gastroftal eye drops,
containing hyaluronic acid, Magnesium alginate, and
Camelia sinensis extract) and oral therapy (Gastroftal
tablet, containing Magnesium alginate and Simethi-
cone).

Materials and Methods

In the current study, the patients were enrolled if
fulfilled the inclusion and exclusion criteria. The inclu-
sion criteria were: i) adult age between 18 and 80 years;
ii) an Ocular Surface Disease Index (OSDI) score >12;
and iii) a Reflux Symptom Index (RSI) score >13. The
exclusion criteria were: i) glaucoma diagnosis; ii) bac-
teria, viral, or fungal eye infection; iii) allergic conjunc-
tivitis; iv) cancer; v) ocular or nasal surgery in the 3
months before the trial; vi) concomitant medications
able to interfere with the findings; vii) current preg-
nancy or breastfeeding.

At baseline, a series of pathogenic factors were in-
vestigated: lacrimal dysfunction syndrome (LDS; such
as exposure to computer light and/or contact lens), al-
coholic overconsumption, tobacco smoking, GERD,
and H pylori infection.

The diagnosis of LPR was based on symptoms,
and specific questionnaires, such as the RSI and RFS.
The Dry Eye Syndrome was evaluated by the OSDI,

the fluorescein tear breakup time (TBUT), and the
Schirmer test.

The RSI asked about symptoms such as hoarse-
ness, throat clearing, cough, a7nd heartburn to create
a composite score whereby an RSI > 13 suggests LPR
(18). The RFS was calculated after fibreoptic endos-
copy and an RFS > 7 suggests LPR (19).

The conjunctiva and cornea were examined us-
ing a slit-lamp. OSDI is a 12-item questionnaire to
investigate ocular symptoms (20). The OSDI scoring
was performed and quoted according to the reference
guidelines: OSDI was defined as pathological if >12
(21). In addition, OSDI result was calculated by the
formula: OSDI value x 25/number of responses, and
was categorized as normal (scored 0) if OSDI score
was between 0 and 12, borderline (scored 1) if between
13 and 22, pathological (scored 2) if between 23 and
32, and severe (scored 3) if between 33 and 100.

TBUT was evaluated by introducing a fluorescein
strip moistened with 1 drop of non-preserved normal
saline into the inferior conjunctival fornix with mini-
mal stimulation (22). The quantity of saline was also
controlled by carefully shaking the fluorescein strip
to remove excess fluid. The patient was asked to blink
several times and then hold the eye open. The cornea
was scanned with a slit-lamp using cobalt blue illumi-
nation. Time from the last complete blink to the first
appearance of a random dry spot on the cornea was
recorded in seconds. The test was repeated 3 times in
each eye, and the meantime for 3 consecutive measure-
ments was obtained. The test was considered positive if
the average T-BUT was less than 10s.

The Schirmer I test without anaesthesia was then
performed (23). A standard 5x35-mm2 strip of dry
filter paper was placed in each lower fornix at the junc-
tion of the lateral and middle thirds, taking care to
avoid touching the cornea and left in place for Smin.
After 5min, the strips were removed, and the amount
of wetting in millimetres was recorded. The test results
were considered positive if the length of wetting ob-
tained was less than 10 mm in 5min.

Selected patients were screened and if met inclu-
sion and exclusion criteria were recruited and random-
ly (1:1) treated with hyaluronic acid 0.2% (Atlantis)
eye drops (Group A) or with a combined therapy, topi-
cal (Gastroftal eye drops, containing hyaluronic acid,



38

A. Balestrazzi, G.C. Passali, D. Passali, et al.

Magnesium alginate, and Camelia sinensis extract)
and oral therapy (Gastroftal tablets, containing Mag-
nesium alginate and Simethicone). The patients were
treated for 3 months; patients in Group A took At-
lantis eye drops 1 drop 3 times/day; patients in Group
B took Gastroftal eye drops 1 drop 3 times/day plus
Gastroftal tablets 2 tablets after lunch and after dinner.

The primary outcome was the evaluation of OSDI
change between Groups. The secondary outcomes
were the evaluation of change for RSI, RFS, Schirmer
test, and T-BUT assessed by both intragroup and in-
tergroup analysis, of the tolerability and compliance of
both treatments.

The patients were evaluated and scored at base-
line and after the treatments. Also, a visual analogue
scale (VAS) was measured for the perception of effi-
cacy, tolerability, and compliance. Adverse events were
recorded if occurred.

Demographic and clinical characteristics are de-
scribed using medians with lower and upper quartiles
(LQ-UQ). Any statistically significant difference in
the mean values or the median values of each continu-
ous variable was evaluated with the Wilcoxon signed-
rank test or with Mann U Whitney test, respectively.
Statistical significance was set at p <0.05, and the anal-
yses were performed using GraphPad Prism software,

GraphPad Software Inc, CA, USA.

Results
At baseline data

Globally, 21 patients were included in the study:
10 in Group A and 11 in Group B. The demographic
data and the outcomes in the two groups of patients,
at baseline, are reported in Table 1. Median age was
54 years in Group A and 56 in Group B; there were 5
males in Group A and 6 in Group B. About risk fac-
tors, 9 patients of Group A and 8 patients in Group
B had LDS; two patients had alcohol overconsump-
tion in both Groups; 1 patient in Group A and 2 in
Group B were smokers; 5 and 7 patients had respec-
tively GERD; and 2 patients in Group A had H pylori
infection. The two groups were homogeneous for all
these parameters at baseline as reported in Table 1.

Table 1. Demographic and clinical characteristics in the two
groups at baseline

Group
A B p-value
10 (47.62%) | 11 (52.38%)
Age (years) 54(41:75) | 56(39:76) | 0.7509
Males 5 6 0.8210
Risk factors
LDS 9 8 0.1810
oA\}Z:cl:)(:sumption 2(20%) | 2(18.18%) | 0.9999
Tabacco smoking 1 (10%) 2 (18.18%) | 0.9999
GERD 5 (50%) 7 (63.64%) | 0.6699
H pylori infection 2 (20%) 0 (0%) 0.2143
After treatment data

During the study, two subjects dropped out: 1 in
Group A and 1 in Group B. Table 2 shows the clinical

outcomes in both groups before and after treatment.
Group A

Median OSDI (Figure 1) significantly dimin-
ished (p=0.029), whereas median OSDI categorized
(Figure 2), RSI (Figure 3), Schirmer test (Figure 4),
T-BUT (Figure 5), and RFS (Figure 6) did not signifi-

cantly changed after treatment.
Group B

Median OSDI (Figure 1) significantly diminished
(p=0.0277), median OSDI categorized (Figure 2) sig-
nificantly diminished (p=0.0211), RSI (Figure 3) sig-
nificantly diminished (p=0.0172), Schirmer test (Fig-
ure 4) significantly diminished (p=0.0172), T-BUT
(Figure 5) significantly diminished (p=0.0265), and
RFS (Figure 6) significantly diminished (p=0.0205).

Safety and tolerability

Both treatments were well tolerated and no ad-
verse event was reported during the study.
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Table 2. Intra-Group analysis of the clinical outcomes in the groups (see the text for abbreviations and further details
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Figure 1. Box-plot concerning medians and interquartile ranges
of OSDI values at baseline and after the treatment in Group A
and B

Discussion

Laryngopharyngeal reflux is a common disorder,
even though the diagnosis is debated and there is no
pathognomonic sign. Anyway, there is convincing evi-
dence the LPR plays a role in airways inflammation in-
volving some organs, such as larynx, pharynx, paranasal
sinus, and middle ear (24). These outcomes paved the
way to investigate a possible LPR impact also on the
eye. Pepsin’s presence has been recently documented

Group A Group B
Time TO Time T1 p-value Time TO Time T1 p-value
OSDI 17 (10 : 26) 9.5 (4:23) 0.0290 17 (11:35) 6(5:32) 0.0277
OSDI categorized 2(1:3) 1(0:3) 0.0890 3(1:3) 1(0:3) 0.0211
RSI 15 (8:26) 9 (6:26) 0.0592 21(14:27) 11 (6:24) 0.0172
Schirmer test 8.5(2:15) 5(1:15) 0.3096 6(1:16) 6 (2:20) 0.0172
T-BUT 4(2:7) 5(2:8) 0.6202 3(2:7) 6(3:10) 0.0265
RFS 11 (0:16) 4.5(0:18) 0.1148 13 (10:15) 7(0:17) 0.0205
OSDI OSDI Categories

25
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1

0.0

= o

T T T T
Baseline End of treatment Baseline End of treatment
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Figure 2. Box-plot concerning medians and interquartile ranges
of OSDI categories values at baseline and after the treatment in
Group A and B

in the tears (15). The possible explanation of this way
could depend on a peculiar mechanism. Pepsin can
move to lacrimal film passing through the nasal cavity,
the inferior meatus, and the nasolacrimal duct. More
recently, it has been reported that LPR is frequent in
patients suffering from an ocular surface disease (16).

On the other hand, LPR treatment should be
based on protective agents and lifestyle changes. Algi-
nates are commonly used to treat LPR and they have
been demonstrated effective (17).
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Figure 3. Box-plot concerning medians and interquartile ranges
of RSI values at baseline and after the treatment in Group A
and B

Figure 4. Box-plot concerning medians and interquartile rang-
es of RFS values at baseline and after the treatment in Group
Aand B
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Figure 5. Box-plot concerning medians and interquartile ranges
of T-BUT values at baseline and after the treatment in Group
Aand B

The current study tested two treatments: hyalu-
ronic acid eye drops and a combined topical and oral
therapy, including hyaluronic acid, Magnesium algi-

nate, Camelia sinensis, and Simethicone.

Figure 6. Box-plot concerning medians and interquartile ranges
of Schirmer test values at baseline and after the treatment in
Group A and B

The current preliminary study showed that Gas-
troftal combined treatment was able to significantly im-
prove OSDI, OSDI categories, RSI, RFS, and T-BUT.

Also, combined Gastroftal was superior to hyaluronic
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acid eye drops concerning OSDI, RSI, and RFS. These
results are consistent with a previous survey conducted
on a group of otorhinolaryngologists (2).

The effectiveness of combined Gastroftal thera-
py depended on the simultaneous treatment of eyes
discomforts and of laryngopharyngeal reflux dis-
ease. Gastroftal eye drops is a Medical Device (class
II) containing: hyaluronic acid, Magnesium alginate
and Camelia sinensis extract. Hyaluronic acid (HA)
is a fundamental component of the connective tissue.
HA can modulate the inflammatory response, cellu-
lar proliferation, and remodeling of the extracellular
matrix (25). Magnesium alginate, topically applied,
thanks to its molecular egg-box structure, is able to
scavenger substances including pepsin, inhibiting
its proteolytic activity (26,27). Camelia sinensis, such
as the green tee, has potent anti-oxidant and anti-
inflammatory activity as very recently demonstrated
(28). Gastroftal tablets is a Medical device (Class II),
containing Magnesium alginate, and Simethicone, per
oral usage. Alginate, orally administered, is a fruitful
medication in the management of GERD. It precipi-
tates as a gel after the exposure to the gastric acid, thus
forming a raft that represents a barrier to the reflux
of the gastric content into the oesophagus (29). In-
terestingly, the current findings were consistent with a
recent study conducted in children with uncontrolled
asthma and GERD (30). Up to 80% of uncontrolled
asthmatic children treated with Magnesium Alginate
had a clinically relevant reduction of both asthma con-
trol test and asthma control questionnaire. Simethi-
cone is an anti-foam agent able to reduce the severity
of symptoms caused by exces- sive gas overload in the
stomach. In fact, it has been documented that it was
able to significantly improve gastroesophageal reflux
in infants (31). However, this study has some relevant
limitations, including the cross-sectional design, the
limited number of participants, the lack of functional
and macroscopic investigation of the upper digestive
and respiratory tract, the lack of pepsin assessment in
the tears, and the lack of a follow-up.

Anyway, a strength of the current study the con-
temporary evaluation of digestive and ocular symp-
toms using validated instruments.

In conclusion, a combined therapy, including
topical Gastroftal eye drops and oral Gastroftal tablets

may be considered a promising treatment in patients
with dry eye due to LPR.

Conflict of interest: all the authors, but DV employee of DMG,
have no conflict of interest about this matter.
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Abstract. Allergic rhinitis (AR) is the most common immune-mediated disorder in childhood as it may af-
fect up to 40% of children. Turbinate hypertrophy (TH) is an important sign as reliably predicts AR both in
children and adults. Consistently, nasal obstruction is a very common symptom in AR patients and is closely
linked with turbinate hypertrophy. This study investigated 544 (304 males) children with AR to define factors
associated with TH. TH was diagnosed in 438 (80.81%) AR children. The multivariate analysis demonstrated
a significant association between age, male gender, and recurrent acute otitis media (RAOM), and TH (p-
values: 0.0219, <0.0001, and 0.0003, respectively; OR 0.87, 3.97, and 0.22 respectively). In conclusion, this
real-life study showed that TH was very frequent in children with AR and age, male gender, and RAOM were

significantly associated with TH. (www.actabiomedica.it)

Key words: clinical visit, nasal endoscopy, allergic rhinitis, children, turbinate hypertrophy

Introduction

Allergic rhinitis (AR) is the most common im-
mune-mediated disorder in childhood as it may affect
up to 40% of children (1). AR is frequently associated
with relevant comorbidities, including other allergies,
rhinosinusitis, recurrent respiratory infections, otitis,
adenoid and tonsillar hypertrophy (2). Turbinate hy-
pertrophy (TH) is an important sign as reliably pre-
dicts AR both in children and adults (3,4). Consist-
ently, nasal obstruction is a very common symptom in
AR patients and is closely linked with turbinate hy-
pertrophy (5). The work-up of AR in children includes
history, physical examination, and allergen-specific
IgE evaluation, by skin prick test and/or serum assay.
Nasal endoscopy is an additional step, mainly if upper
airways co-morbidity is suspected (6,7). Nasal endos-
copy allows defining the abnormal anatomy of upper
airways, including adenoid and tonsil, mucosal char-

acteristics, and turbinate morphology. Very recently,
Karabulut and colleagues performed fiberoptic endos-
copy in 129 children and concluded that turbinate hy-
pertrophy, the colour of inferior turbinate, and adenoid
are predictive of AR (8).

Based on this background, we tested the hy-
pothesis that, in the clinical practice, the medical visit
and the nasal endoscopy can define the prevalence of
TH and provide information about factors associated
with TH in AR. Therefore, this real-life study aimed
to evaluate the prevalence of TH and whether some
clinical data and endoscopic findings may be predictive

factors for TH in children suffering from AR.

Materials and Methods

A series of children were consecutively enrolled
in the study. Inclusion criteria were: i) age between 3
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and 10 years; ii) AR diagnosis. Exclusion criteria were:
i) a craniofacial syndrome, ii) recent facial trauma and
infection, and iii) current treatment and diseases able
to interfere with the finding interpretation. The study
was approved by the local Review Board and informed
written consent was obtained by the parents.

The clinical visit included detailed medical his-
tory, concerning premature birth, feeding type (breast-
feeding or artificial), family atopy, passive smoking,
post-infective wheezing, recurrent respiratory infec-
tions, and recurrent acute otitis media.

Nasal endoscopy was performed with a pediatric
rigid endoscope (diameter 2.7 mm with 30° angle of
vision) as previously extensively described (3,9). Ton-
sil volume was classified according to validated criteria
(10) as well as adenoid volume (11). The contact of
turbinates was considered a surrogate marker for TH,
as previously described and validated (3,4).

Continuous variables were given as means with
standard deviations (SD) and categorical variables as
the number of subjects and percentage values. TH was
considered the primary outcome. The univariate logis-
tic regression models were performed to screen the ef-
fect of the clinical and demographic variables on the
TH. The odds ratios associated with TH were calculat-
ed with their 95% confidence interval for each factor.
The Likelihood Ratio test was used as a test of statisti-
cal significance and the estimated p-values were ad-
justed for multiple comparisons by the Bonferroni cor-
rection method. Multivariate analysis was performed
using again the penalized logistic regression model
and the model selection was done by the Akaike an
Information Criterion. The multivariate model perfor-
mance was assayed using K-fold cross-validation. Dif-
ferences, with a p-value less than 0.05, were selected as
significant and data were acquired and analyzed in the
R v3.6.1 software environment.

Results

Globally, 544 (304 males) children were evalu-
ated and stratified according to TH presence or ab-
sence. The demographic and clinical characteristics

are summarised in Table 1. TH was diagnosed in 438
(80.81%) AR children. Children with TH were signif-

icantly younger than children without TH, were more
frequently males, more frequently had breastfeeding
and RAOM. The univariate logistic regression dem-
onstrated a significant association among age, gender,
breastfeeding, RAOM, and TH (p-values<0.05). The
multivariate analysis confirmed a significant associa-
tion between age, male gender, and RAOM, and TH
(p-values: 0.0219, <0.0001, and 0.0003, respectively;
OR 0.87,3.97, and 0.22 respectively).

The multivariate model performance showed an
excellent model average accuracy (accuracy (95%C.1.)
= 0.80 (0.79 : 0.81)). All the accuracy scores ranged
from 0.59 to 0.96. Moreover, low false positive and
negative rates were 0.18 and 0.02, respectively.

Discussion

The present study was based on a real-life setting,
such as the children were consecutively visited at a
clinical office, undergoing visit and nasal endoscopy.

The main outcome was the very high prevalence
of TH in children with AR: about 81%. Therefore, this
sign represents a relevant clinical characteristic of AR
in childhood. Subsequently, this study identified some
clinical parameters associated and potentially predic-
tive for TH: age, male gender, and RAOM history.

In particular, the male gender represented a rele-
vant factor associated with TH. This finding is consist-
ent with our previous study but was more convincing
at present, probably as it depended on a larger sample
of examined children (3). More interestingly, RAOM
history was negatively associated with TH so that it
may be considered a protective factor for TH. The
possible explanation might depend on the aggressive
treatment usually prescribed in RAOM children, in-
cluding topical corticosteroids that significantly reduce
allergic inflammation. TH is a sign closely associated
with allergic inflammation and is highly sensitive to
corticosteroid treatment (12).

On the other hand, other factors, including family
atopy, adenoid and tonsil hypertrophy, passive smok-
ing, and post-infective wheezing, were not signifi-
cantly associated with TH. This outcome confirms the
different pathogenic mechanisms involved in allergic
inflammation and infective immunity respectively.
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Table 1. Contingency tables and Output of the univariate and multivariate analysis (N=544). OR (95% CI): Odd Ratios with 95%

Confidence Interval; p-value: Likelihood Ratio p-value. *Variables entering the multivariate analysis

Univariate analysis Descriptive statistic
Turbinate Hypertrophy OR (95%C.1.) p-value
No Yes
104 (19.19%) 438 (80.81%)
Age* 6.51(2.3) 5.92 (1.62) 0.84 (0.75:0.94) 0.0326
Gender* <0.0001
Female 76 (31.93%) 162 (68.07%) 1
Male 28 (9.27%) 274 (90.73%) 4.53 (2.86 : 7.37)
Prematurity 0.9999
No 94 (18.47%) 415 (81.53%) 1
Yes 10 (30.3%) 23 (69.7%) 0.51(0.24:1.13)
Feeding * 0.0489
Artificial 28 (30.11%) 65 (69.89%) 1
Breast 76 (16.93%) 373 (83.07%) 2.12 (1.27 : 3.49)
Passive Smoking 0.9999
No 103 (19.58%) 423 (80.42%) 1
Yes 1 (6.25%) 15 (93.75%) 2.53 (0.62 : 23.14)
Family Atopy 0.9999
No 10 (27.78%) 26 (72.22%) 1
Yes 94 (18.65%) 410 (81.35%) 1.72 (0.78 : 3.55)
RAOM * 0.0004
Absence 71 (15.81%) 378 (84.19%) 1
Presence 33 (35.48%) 60 (64.52%) 0.34 (0.21 :0.56)
Wheezing 0.9032
No 90 (20.64%) 346 (79.36%) 1
Yes 14 (13.21%) 92 (86.79%) 1.67 (0.94 :3.15)
Recurrent Respiratory Infections 0.0902
No 53 (24.77%) 161 (75.23%) 1
Yes 51 (15.55%) 277 (84.45%) 1.78 (1.16 : 2.75)
Tonsillar Hypertrophy 0.9999
no 39 (20.1%) 155 (79.9%) 1
yes 65 (18.68%) 283 (81.32%) 1.07 (0.78 : 1.46)
Adenoid Hypertrophy 0.9162
no 52 (16.67%) 260 (83.33%) 1
yes 52 (22.61%) 178 (77.39%) 0.77 (0.57 : 1.04)
Multivariate analysis
(intercept) 6.49 (2.85 : 15.06) 0.0219

(continued on next page)
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Table 1 (continued). Contingency tables and Output of the univariate and multivariate analysis (N=544). OR (95% CI): Odd Ratios
with 95% Confidence Interval; p-value: Likelihood Ratio p-value. *Variables entering the multivariate analysis

Univariate analysis Descriptive statistic
Turbinate Hypertrophy OR (95%C.1.) p-value
No Yes
104 (19.19%) 438 (80.81%)
Age 0.87 (0.78 : 0.98)
Gender <0.0001
Female 1
Male 3.97 (2.48: 6.51)
RAOM 0.0003
Absence 1
Presence (0.22: 0.63)

The main limitations of the present study are: i)
the cross-sectional design; ii) the selected population;
iii) the absence of immunological investigation, able
to clarify the pathogenic mechanisms, and iv) the lack
of a detailed past medication accounting. Therefore,
further studies should be performed to address these
issues.

However, the strength of this study is a large
number of children, the careful work-up, and the real-
life setting, so the outcomes may mirror what could
occur in daily practice. In this regard, turbinate en-
largement is the expression of allergic inflammation
(13,14). Therefore, anti-inflammatory treatment is
indicated in children with TH. Corticosteroid is the
most potent anti-inflammatory drug and, in its intra-
nasal formulation, is widely used in common practice.
However, safety is a critical issue, mainly concerning
in the pediatric age: it is mandatory to prefer corticos-
teroid molecules with an optimal safety profile, such
as mometasone (15). As TH is a chronic condition,
intranasal corticosteroid could be opportunely alter-
nated with ancillary anti-inflammatory agents, includ-
ing glycyrrhetinic acid that can significantly improve
mucociliary transport time (16) and allergic symptoms
(17).

In conclusion, this real-life study showed that TH
was very frequent (about 80%) in children with AR
and age, male gender, and RAOM were significantly
associated with TH.
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Complications of adenotonsillectomy in pediatric age
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Abstract. Although in recent years adenotonsillectomy procedures have shown an overall reduction in num-

ber, this surgery continues to be the most frequently performed in our speciality, especially in pediatric age.

The progressive improvement in both surgical techniques and devices and anaesthesia has made adenotonsil-

lectomy a less risky manoeuvre, but this does not mean that it is free from potential adverse events or even an

easy, routine and risk-free procedure, as presented by some para scientific literature and mass media. Here we

address issues related to the complications that can arise when performing this surgical procedure, which can

be very serious. (www.actabiomedica.it)

Key words: adenotonsillectomy, children, complications

Introduction

Adenotonsillectomy procedures, as can be seen
in figures 1A, 1b, and 2, reporting PNE data, have
shown a slow but progressive numerical reduction in
recent years. Nonetheless, based on data from the SDO
(Schede di Dimissione Ospedaliera), in the period
2007 to 2012 the mean incidence of post-surgical hem-
orrhages had a statistically significant increase, with
geographical percentage variations between 0,02%
and 1.38%, whereas, in 2013, homogeneous values of
0.69% were reported for the whole national territory.

Tonsillectomy has perioperative morbidity of ap-
proximately 2%. The overall incidence of post-surgical
complications, as reported in the literature, ranges
from 8% to 14% (1), whereas postoperative mortality
is close to that of general anaesthesia alone, with one
death per 10,000-35,000 cases (2.3). In Italy, in the
three years 1999-2001 (Matter), one death per 95,000
was reported. However, it is difficult to obtain accurate
data on real mortality based on scientific literature and
data from the press.

The main mortality causes can be identified in
complications related to anaesthesia and haemorrhage.
Postoperative haemorrhage has an overall incidence
between 0.5% and 24%. This wide range is because the

various studies available in the literature are uneven:
many authors only reported haemorrhages requiring
surgical treatment, whereas other authors included also
bleeding episodes that were managed in an outpatient
setting with medical therapy alone. Blakely, in a review
of 63 publications, reported a hemorrhagic incidence
of 4.5%, with a standard deviation of 9.4%. Lowe, in
an audit in the United Kingdom in 2007, reported a
hemorrhagic incidence of 3.5% on a total of 34.000
tonsillectomies, but only 0.9% of cases required surgi-
cal hemostasis (4). Post-adenoidectomy haemorrhages
have a lower incidence rate, approximately 0.8%, re-
gardless of the surgical technique used.

The literature also shows that children under six
years of age have approximately three times lower
bleeding risk than children over six years of age. Males
have a 1.3-fold higher hemorrhagic risk rate than fe-
males. Furthermore, different diagnoses present a dif-
ferent intrinsic risk: patients undergoing surgery for
adenotonsillar hypertrophy have shown a lower hem-
orrhagic risk compared to patients undergoing surgery
for recurrent infections. As far as the surgical technique
is concerned, the use of cold instruments is related to
a lower bleeding risk (1.2%) than the electrocauteriza-
tion technique (6%) (5). Table 1 reports the classifica-

tion of the main complications following surgery.
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Adenotonsillectomy: volume of hospitalization in pediatric age
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Figure 1.

Tonsillectomy: volume of hospitalization in pediatric age
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Figure 2.

Hemorrhagic complications

The tonsillar lodge presents a rich vascularization
that comes from the external carotid artery (ECA). The
main arterial blood supply is provided by the tonsillar
artery, which originates from the ascending palatine
artery and the ascending pharyngeal artery. These ves-
sels can branch either from the lingual artery at a 90°
angle or directly from the ECA. The palatine artery
and the ascending pharyngeal artery give rise to the
tonsillar arteriolar branches (polar branches), which

perforate the pharyngeal constrictor muscle and run
towards the tonsillar parenchyma. The veins form a
tributary plexus of the pharyngeal plexus. Innervation
is supplied by the tonsillar plexus, located on the lat-
eral wall and formed by branches of the lingual nerve
and the glossopharyngeal nerve.
Based on the time of onset, postoperative haem-
orrhages can be divided into:
* immediate
* delayed
* late
or into:
* primary: presenting in the first 24 hours (< 5%)
* secondary: presenting within two weeks, but
generally between the 6th and 10th postopera-
tive day; bleeding episodes have been reported
in the literature up to 55 days after surgery (6,7).
Immediate haemorrhages are usually complica-
tions of ineffective or incongruous intraoperative he-
mostasis due to inadequate cauterization of a blood
vessel, imperfect arterial ligation, accidental detach-
ment of a ligation snare, reduction or loss of the tensile
strength of the suture from salivary stagnation, or a
hypertensive peak or agitation upon awakening.
In the case of deficiency of coagulation factors or
thrombocytopenia, it is important to provide adequate
therapy or pre-intraoperative prophylaxis.
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Table 1. Complications classified on the time of onset as follows:

Immediate onset

Medium onset

Late onset

Anesthesiological:
1. Cardiac-circulatory arrest
2. Hypoventilation
3. Intoxication
4. Ab ingestis during haemorrhage
5. Acute pulmonary oedema

Velo-pharyngeal insufficiency:
1.  Palatine veil injury
2. Tonsil pillar injury
3. Uvular injury

Chronic pharyngitis

Hemorrhagic:
1. Primary (within 24 h)
2. Secondary (after 24 h)

Voice alterations:
1. Post-surgical pain
2. Vocal resonance apparatus
modifications

3. Velo-pharyngeal incontinency

Facial pain and dysphagia due
to ossification of the stylohyoid
ligament (Eagle’s syndrome)

Oral cavity lesions:

1.  Uvular oedema

2. Tongue ecchymosis and oedema

3.  Dental avulsion

4. Mouth or lip burn

5. Temporomandibular joint
dislocation

6. Mandibular condyle fracture

Neurological complications:
1. Dysgeusia
2. Glossopharyngeal nerve palsy
3. Facial nerve palsy
4. Horner’s syndrome

Local infections:
1. Neck lymph node suppuration or
phlegmon
2.  Paratonsillar cellulitis
3. Retro/parapharyngeal abscess

Compensatory hypertrophy of the remaining
lymphatic tissue (lingual tonsil)

Regional infections:
1. otitis
2.  sinusitis
3.  epiglottitits
4.  pneumonia

Emotional trauma

Subcutaneous emphysema or
pneumomediastinum

Grisel’s syndrome

Late or secondary haemorrhages, on the other
hand, are usually caused by eschar falling, generally
occurring between the 6th and the 10th postoperative
day, but inappropriate postoperative patient behaviour
can also favour this process.

Among the causes, vascular disruptures should be
taken into considerations as well. They can be caused
by:

* Local necrosis

* Anomalous or aberrant vessels originating from

the internal or external carotid artery

* Arterial loops

* Traumatic pseudoaneurysms

* Septic arteritis

* Exposition or rhexis of major vessels (facial ar-

tery, lingual artery, ascending palatine artery...)

Although the percentage of hemorrhagic compli-
cations is low in the various casuistries, it should not
be forgotten that they may represent a dramatic emer-
gency. Besides, recurrent late haemorrhages, albeit
mild, should never be underestimated: for this reason,
patients presenting even with a low-entity bleeding
episode should always be hospitalized (7).

In case of a hemorrhagic event, the measures are
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very varied. Depending on the severity of the bleed-
ing, local hemostasis by infiltration with a solution of
1% xylocaine with a vasoconstrictor may be sufficient,
or surgical revision of the tonsillar lodge may be re-
quired. In the latter case, different procedures might
be performed, ranging from ligation of tonsil pillars
or tamponade of the tonsillar lodge to ligation of the
ECA or embolization of one of its branches (8,9,6,10).

Respiratory complications

In recent years we have also seen an improvement
in anaesthesia techniques, which has resulted in great-
er safety in some procedures, including tonsillectomy.
Nonetheless, it should not be forgotten that, in this
peculiar situation, the anaesthetist and the Otolaryn-
gology surgeon are to interact on the same surgical
field, so it is not infrequent that, during the surgical
manoeuvres, the endotracheal tube can be bumped,
bent or dislocated, so as to determine hypoventilation
or even extubation of the patient(6,7,11,12).

Consequently, respiratory complications can re-
sult from hypoxic phenomena and suffocation caused
by:

> blood ab ingestis

> irritative laryngeal spasm during haemorrhage

> insufliciency or delays in orotracheal intuba-
tions
severe OSAS
obesity

drugs: promethazine, morphine and its de-

Y V V

rivatives, inducing breath depression, apnea,
contractions and eventually cardiac arrest, etc.

Infectious complications

Infectious complications are now a rare occur-
rence, although data from the literature show an inci-
dence between 6% and 41%, with a higher frequency
in children affected by recurrent acute otitis media or
recurrent pharyngotonsillitis (13). On the contrary,
transient bacteremia is a frequent occurrence. The most
commonly isolated pathogen is Haemophilus influen-
zae, but Streptococcus viridans, Streptococcus pneumoniae,
and Staphylococcus aureus have been isolated from blood
cultures with a certain frequency, as well. Minor com-

plications reported in the literature include pneumonia
and urinary tract infections, whereas, among the major
complications, sporadic cases of meningitis (14), cer-
ebral abscess, sepsis and osteomyelitis at distant sites
(15) have been described. Cervical osteomyelitis can
occur after tonsillectomy or adenoidectomy proce-
dures. It is caused by the spreading of the infectious
process either through the cervical planes, the blood
vessels or the lymphatic system. The clinical onset is
often insidious.

Internal jugular vein thrombosis, known as Le-
mierre Syndrome, has also been reported. This condi-
tion results from an initial thrombosis involving the
tonsillar vein with subsequent spreading to the internal
jugular vein and, occasionally, also to the cavernous si-
nus.

Traumatic complications

Traumatic complications, taken as a whole, are
more frequent than previously considered. They are
mostly due to patient positioning manoeuvres, incon-
gruous tools, defective electrical insulation equipment,
direct or inadequate heat transfer, and operator-related
€errors.

The most frequent complications are:

* Grisel syndrome, i.e., subluxation or displace-
ment of the atlantoaxial joint (C1 on C2). This
occurrence is more frequent in children affected
by Down’s syndrome due to increased ligament
laxity (16,17);

» perforation of the posterior tonsil pillar, velar or
velopharyngeal injury;

* dental trauma with rupture, dislocation or avul-
sion of dental elements;

» dislocation of the temporomandibular joint (18);

* hematoma of the tongue;

* pseudoaneurysm of the lingual artery (19) or,
more rarely, of the external or internal carotid
arteries (20)

The late complications from surgical trauma in-

clude:

* rhinolalia;

» velar insufliciency, sometimes accompanied by
dysphagia and nasal regurgitation of food (21);

* oropharyngeal stenosis
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Other complications

Haematological and metabolic complications are
very rare, as well as neurological complications. The
latter include the appearance of dysgeusia, and hypo-
glossal nerve or lingual nerve deficit caused by surgical
or anesthesiological manoeuvres (20,21).

However, it is important to be aware of these po-
tential complications as well, to make a timely diagno-
sis that allows early therapy.

Conclusions

Tonsillectomy is one of the oldest procedures in
Otolaryngology: in fact, the first description dates
back to 30 BC and is reported in the encyclopedic
treatise on the medical art “De Medicina” by Aulus
Cornelius Celsus. Despite the refinement and the
evolution of surgical and anesthesiological techniques,
this procedure should not be considered “banal and
risk-free”: complications are not so rare and sometimes
they can be serious, leading to the death of the patient.
Therefore, it is of uttermost importance to assess the
indications to tonsillectomy very carefully, using the
available guidelines as a reference. The surgical and an-
esthesiological teams should be well-trained. During
the surgical procedure, dissection should be performed
carefully, avoiding extensive coagulation and manoeu-
vres which might result in potential local infectious
complications. In case of a hemorrhagic complication,
an immediate and correct diagnostic and therapeutic
approach is essential; especially, recurrent hemorrhagic
manifestations, albeit mild, should not be underesti-
mated. In the end, organizational aspects must not be
neglected. The hospitalization regimen in Italy varies
from day surgery and one-day surgery to ordinary hos-
pitalization, and the must go beyond the purely eco-
nomic aspects of DRG (Diagnosis-Related Group)
and LEA (Livelli Essenziali di Assistenza) tariffs.
Not least the importance of obtaining appropriate In-
formed Consent, with a written form containing pre-
cise and punctual information to be provided to par-
ents by the surgeon. Moreover, information regarding
the clinical and surgical process should be addressed

directly to the patient even in the case of a minor; such

information must be adapted to the age of the young
patient.
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Acute mastoiditis in children
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Abstract. Acute mastoiditis is the most common complication of acute otitis media. Although rare, the
disease is carefully studied by otolaryngologists because it usually affects very young children with severe
clinical course and sometimes causes serious complications. Most important risk factors are the young age
(often>2 years), high fever, alteration of the laboratory findings (very high values of WBC count, absolute
neutrophil count and C-reactive protein), while less important are previous antibiotic therapy or previous
middle ear infections. The main pathogen of the acute mastoiditis is Streprococcus pneumoniae, followed by
Streptococcus piogenes, Haemophilus influentiae, and Staphylococcus aureus. The finding of Pseudomonas aeruginosa
is not uncommon, but often its presence is often considered a contamination or simultaneous infection. The
complications can be extracranial (subperiosteal abscess, Bezold’s abscess); intratemporal (facial nerve palsy,
labyrinthitis) and intracranial (subdural abscess). The complications have often a very serious clinical course
and potentially life-threatening. Antibiotic therapy is the main treatment in not complicated forms. Consid-
ering the prevalence of Streptococcus pneumoniae, cephalosporins are the antibiotic of choice, but they have
to be administrated intravenously in hospitalized patients. Combinations with other antibiotic are suggested
when multibacterial flora is present. In complicated forms of acute mastoiditis, the antibiotic treatment can be
particularly important, in combination with other specific drugs (i.e. anticoagulants and/or corticosteroids).
Surgical treatments, such as incision of abscesses, mastoidectomy, and neurosurgical procedures, are some-
times performed in combination with medical therapy in very severe complications. Data from our experience
are briefly reported. (www.actabiomedica.it)

Key words: acute mastoiditis, pathogens, antibiotics, surgery

Introduction

Acute mastoiditis (AM) is a serious bacterial
infection of the mastoid bone that occurs as a conse-
quence of acute otitis media (AOM). The illness needs
to be correctly defined. Given that the middle ear (ME)
communicates with the mastoid area through aditus
ad antrum, a mastoid involvement in infectious acute
or chronic diseases of ME is very common,; therefore,
“otomastoiditis” is the correct definition of all otitis.
Instead, AM represents a severe complication of an
acute (sometimes chronic) otitis media, favoured by

several factors (anatomic condition of the temporal
bone, age, bacterial flora, immunological defects, etc).

The main etiopathogenetic factor is represented
by the closure of the aditus ad antrum due to oedema
or granulation tissue which prevents the drainage of
the purulent exudate from the mastoid air cells (1).
Very common in the pre-antibiotic era (at least 20% of
OMA resulted in AM, often complicated by devastat-
ing extratemporal and intracranial sequelae), the dis-
ease is currently rare but it is often dangerous because
it mostly affects very young children, with important
clinical course and complications.
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OMA is a suppurative infection of mastoid air
cells with bone destruction (osteomyelitis); sometimes
the process spreads through the periosteum and in-
duces periostitis and subsequent involvement of sur-
rounding structures, in particular, neurological and
vascular. So, complications of acute AM are sometimes
dramatic and difficult to treat. It is very important to
perform a precocious diagnosis and a well-planned and
prolonged antimicrobial or surgical treatment to avoid
severe complications, sometimes with lethal risks.

In this review, we aim to illustrate a synthetic
overview of AM, with some reference to personal ex-
perience of the last 15 years.

Incidence

Acute mastoiditis represents the most common
complication of an AOM, affecting 1 in 400 cases
(0.24%) (2). Its incidence is variously reported in dif-
ferent countries, varying in pediatric age from1.2 to
6.1 per 100,000 children aged 0-14 years, per year
(3,4). Dramatically decreased in the antibiotic era,
the incidence of AM in pediatric age has consistently
increased in the last two decades even in developed
countries (5). This event can be attributed to a selection

of resistant bacterial strains, more frequently detected
over time, due to inadequate antibiotic treatments
(abuse or non-specific use) (6,7,8).

Pediatric age is undoubtedly the most prone to
mastoid involvement in middle ear infections, due to
particular anatomical, immunological and infectious
conditions, above all in the first years of life:

In children, the mastoid bone is more pneuma-
tized with thin bone trabeculae and the aditus ad an-
trum is smaller than in adult’s: so, there is a greater
predisposition to the accumulation of secretion and os-
teitic infection. Pediatric age is often characterized by
physiological immaturity of the immune system with
a peak incidence between the second and third year
of life. Particularly in children, non-selected antibiotic
therapies can induce a selection of resistant bacterial
strains. In a wide casuistry, Groth et al. evidenced dif-
ferences in the evolution of the AM in different ages:
youngest children have more rapid evolution and more
serious symptoms of the disease than adults (4).

Our experience confirms the previous studies on
the incidence of AM. In our study, most children (27
observed from 2003 to 2017) were < 3 years old; just
one case was > 10 years old (Figure 1).
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Figure 1. The distribution of ages of the 27 children with acute mastoiditis during the periodo 2003-2017
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Complications

If not properly treated, AM can lead to extracra-
nial and intracranial complications, which are some-
times very serious and even life-threatening. Compli-
cations are particularly frequent in children younger
than 2 years, in which the disease progresses faster and
more seriously (9,10). The incidence of complications
in AM is variously estimated, depending on interpre-
tation and classification of the complications; intracra-
nial complications range from 4 to 16% (11,12).

The main pathogenetic factor of the AM, and in
particular of the complications, is the obstruction of
the aditus ad antrum, by edematous mucosa or granu-
lation tissue with inhibition of purulence’s drainage
from the mastoid. High bacterial virulence and de-
creased immune defences are also important.

The most frequent complication is the subperi-
osteal abscess, following the progression of the inflam-
matory process; periostitis, the release of cytokine with
osteoclasts activation and consequent decalcification
and bone resorption (coalescent mastoiditis) (1). The
clinical picture may include ear pain, persistent high
fever, post-auricular tenderness or purulent collection
with the displacement of the pinna. Other extracranial
complications (facial nerve pulse, labyrinthitis, internal
jugular vein thrombosis, periphlebitis of the sigmoid
or lateral sinus) are consequent to the involvement of
the neurological or vascular structures of the mastoid.
Bezold’s abscess originates from erosion of the mas-
toid bone cortex medially to the attachment of ster-
nocleidomastoid muscle (13). The pus extends into the
infratemporal fossa and then proceeds along the deep
cervical fascia. The main symptoms are fever, severe
pain in the perimastoid area, dysphagia, sore throat,
and nuchal rigidity. Intracranial complications are not
common, but undoubtedly represent very dangerous
diseases that can sometimes have a lethal outcome.
Symptomatology is mainly neurological and/or septic
in case of meningitis, epidural abscesses, encephalitis
or thrombosis of the sigmoid or cavernous sinus. The
main pathogenetic factors in the complications are the
same as those of AM, in particular, the obstruction
of the aditus ad antrum, but often associated to high
bacterial virulence and decreased immune-defences in
very young children (14). In our case history, we had a

Complications Number of cases
SUBPERIOSTEAL ABCESS e

PERIPHLEBITHIS OF LATERAL SINUS g

FACIAL NERVE PALSY 2

LABYRINTHITIS L
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SEPTIC THROMBOSIS OF THE LATERAL SINUS | ©

EPIDURAL ABCESS e

Total: 20

Figure 1. Complications of AM

high number of complications, probably due to a de-
layed diagnosis of AM (Figure 2).

Bacteriology

In the current opinion, Streptococcus pneumoniae
is considered the predominant pathogen in children
affected by AM. It is undoubtedly the most common
and likely cause of the most acute forms of disease and
most complications. It has been observed both in the
middle ear effusion (spontaneous discharge) and in the
purulent collections (15,16,17,18). In lower percent-
ages, Streptococcus pyogenes, Staphylococcus aureus and
Hemophilus influenzae were identified. The role of Pseu-
domonas aeruginosa is still controversial. Some authors
consider it a predominant pathogen in AM (19,20). In
particular, in the opinion of Butbul et al., it is a leading
agent in children > 4 years old, while S. pneumoniae is
prevalent in patients < 2 years old; moreover, this study
evidenced that P aeruginosa is present in mastoiditis re-
sulting from recurrent or chronic otitis media, whereas
§. pneumoniae is more easily found in isolated episodes
of AM (19). Laulajainen et al. found a clear correla-
tion between previous tympanostomy tubes and AM
caused by P, aeruginosa. Moreover, the study underlined
a different course of the disease due to this pathogen,
compared to 8. pneumoniae: the patients had mild signs
and symptoms, but all with otorrhea (15). However,
most Authors do not consider it a main causative agent
of AM. P aeruginosa (as well as Staphylococcus aureus,
often associated), is present in the external ear canal as
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a component of saprophytic flora; so, its presence in the
culture obtained from ear canal swab is considered con-
tamination or simultaneous infection (21). Actually, in
the cultures coming from the middle ear (via tympanic
paracentesis) or from abscesses collections the leading
pathogen turns out to be 8. pneumoniae (22).

Finally, some Authors evidenced no growth flora,
probably due to previously administered antibiotic
therapy; in these cases, a statistically significant higher
complication rate was verified (18,23).

In our experience, S. pneumoniae was the pre-
dominant bacterium (21-77%), followed by Streptococ-
cus pyogenes (9-33%), Hemophilus influenzae (6-22%)
and Pseudomonas aeruginosa (2-7%). Association of
two or more pathogens was found in 9 (40%) cases;
no growth flora in 5 (18%) cases. In the study, the bac-
teriological examination was performed almost always
on the purulent exudate taken from the middle ear, by
aspiration or from the retro-auricular purulent collec-
tion, never from the external ear canal. The low pres-
ence of the P aeruginosa confirms the hypothesis that
this pathogen is often a contaminant element of the
external ear canal, sometimes simultaneously infected.

Diagnosis

In non-complicated AM the diagnosis is mainly
clinical, considering in particular two factors: clinical
picture and risk factors for the involvement of the mas-
toid bone in an acute or chronic middle ear infection.

Signs and symptoms of a non-complicated AM
generally do not differ from those of AOM (fever, ear-
ache, otorrhea, etc.) but are often more serious, with
spontaneous or pressure pain in the mastoid area,
sometime with tense, red and swollen retro-auricular
skin, even in the cases where there is still not complete
erosion of the cortical bone or purulent collection.

Risk factors for AM are frequently highlighted
in the literature. Particularly interesting is the analysis
performed by Garcia et al (Figure 3) which evidenced
that the main suspected factors for an acute mastoid
involvement during AOM, are the age (< 24 months),
high values of C-reactive protein and previous surgical
treatment for otitis. High values of Leucocyte count are
also important but less so. Furthermore, the same pre-
disposing factors to AM seem also to be implicated in

its complications (16,22). Instead, significantly less im-
portant predisposing factors to AM and its complica-
tions are the previous otolaryngology diseases (in par-
ticular, chronic otitis media or recurrent AOM and ade-
noids) and previous antibiotic treatments (22). So, most
authors agree that the uncomplicated forms of AM can
be diagnosed only based on a clinical observation: when
in very young children affected by AOM, high fever,
compromised general condition and particularly altered
laboratory findings are present. In these cases, more
detailed and specific examinations (CT scan, MRI, an-
giography, angio-MR) can be avoided, while they are
essential in the intratemporal, vascular and intracranial
complications (23-26). However, different opinions
have been expressed by some Authors who consider it
essential to perform at least a CT SCAN in any case of
suspected AM for early recognition of complications
not yet clinically evident and for a treatment adequate
to the severity of the illness (22, 27).

Treatment

In the uncomplicated forms of AM, antibiotic
therapy is the main treatment. Most studies underline
the necessity of carrying out in every case a middle ear
culture for a more specific choice of antibiotic. Con-
sidering the high incidence of §. pneumoniae and its
specific sensitivity to cephalosporins (less frequently to
penicillins), this antibiotic, in particular, Ceftriaxone
sodium, is widely used in the treatment of AM, always
administered intravenously in hospitalized patients.
The treatment with different antibiotics (amoxicil-
lin, amoxicillin-clavulanate, erythromycin, etc), orally
administrated, often proves to be ineffective and may
even predispose to complications (4,18,28). The use of
antibiotics other than cephalosporins can be justified
only by a specific response of the bacteriological exam-
ination and antibiogram (i.e. antipseudomonal agent if
P, aeruginosa infection is established). The association
of 2 o 3 specific antibiotics is often opportune in pol-
ymicrobial infections (18,22). Also, antibiotic therapy
with amoxicillin-clavulanate (less frequently other an-
tibiotics) should continue for at least 10 days after re-
covery to avoid recurrences or long-term sequelae of
AM, which are sometimes observed (recurrent otor-

rhea, recurrent AOM, persistent OM with eftusion,
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tympanic membrane perforation, etc) (18,28,29).

The introduction of the pneumococcal conjugate
vaccine (PCV7) in 2000, subsequently replaced by a
polyvalent version (PCV13), has certainly reduced the
incidence of pneumococcal infections and consequent-
ly of AOM (15,23). Surprisingly, no decrease has been
reported in the incidence of AM after vaccination,
probably due to a possible pneumococcal serotype
replacement. However, pneumococcal vaccination is
always recommended in young children to avoid at
least recurrent AOM, of which AM is the main con-
sequence (30).

Many studies agree on the need for a myringotomy
+ tympanostomy tube placement, above all in the cases
of AM without spontaneous TM perforation (most
often verified in children < 24 months) or AM of chil-
dren with recurrent AOM or EOM (6,10,28,29,31).

The importance of this simple surgical procedure
is enhanced by two studies, which demonstrate its va-
lidity even in some complications of AM, i.e. subperi-
osteal abscess. The Authors evidenced that myringot-
omy * tympanostomy tube placement, combined with
a simple retro-auricular puncture of the abscess and
antibiotics (29) or retro-auricular incision and antibi-
otics (23) (conservative treatment), obtained the same
results observed in patients treated with mastoidec-
tomy and antibiotics (operative treatment). Conserva-
tive treatment was adopted even in some cases of more
serious neurological or vascular complications (intrac-
ranial abscesses or lateral sinus thrombosis), in which
the medical treatment with broad-spectrum intrave-
nous antibiotic agents, anticoagulants and/or corti-
costeroids are often effective. However current opin-
ion suggests that more aggressive surgical procedures,
such as mastoidectomy, neurosurgical procedures, etc,
are undoubtedly indicated in more important compli-
cations, in particular when intratemporal, endocranial
or vascular structures are seriously involved (32, 33).

In our patients, antibiotic treatment was carried
out in the cases of uncomplicated AM and in some cas-
es of complications in which CT scan did not highlight
serious mastoid osteomyelitis (2 cases of periphlebitis
and 1 of thrombophlebitis of the lateral sinus); in these
two cases antibiotics associated with anticoagulants
and/or corticosteroids were effective. In all cases of the
unperforated tympanic membrane (TM) was imme-

diately performed with the suction of the secretion to
allow better drainage and a bacterial examination with-
out contamination of the bacterial flora in the ear canal.
For this reason, an accurate toilet of the middle ear by
suction was performed also in spontaneous perfora-
tion of MT cases. More important surgical procedures
(“operative treatment”: mastoidectomy with toilet and/
or an enlargement of aditus ad antrum, tympanoplasty,
abscesses incisions, etc) were adopted in most compli-
cations and in all cases in which CT scan showed a se-
rious impairment of the mastoid bone. In just 2 cases
of subperiosteal abscess, we performed a “conservative
treatment” (tympanic paracentesis and abscess incision)
associated with medical therapy.

Our therapeutic strategy allowed in all cases heal-
ing of the AM and its complications. No cases required
further surgical treatment.

Conclusions

Despite the increasingly effective antibiotic and
vaccine treatments, the AM is still a worrying disease
that even seems to be growing in pediatric age due to
ever-increasing antibiotic resistances. The severity of
the complications of AM suggests careful clinical ob-
servation in all cases of OMA in which the symptoms
are particularly severe, especially when they occur in
very young children. In these cases, specific laboratory
findings are certainly useful in diagnostic assessment.
An early, specific and well-planned antibiotic therapy
is fundamental for the resolution of the disease and the
prevention of complications, that often require con-
servative or demolitive surgical treatments, sometimes
dangerous in very young children.
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Abstract. Foreign bodies in pediatric age represent an extremely frequent pathological condition and can
undergo fearsome complications. Within the ENT area, foreign bodies in the pediatric age can be found in
various districts such as external auditory canal, nasal passages, oral cavity, pharynx, larynx and trachea. They
can be various and shape; generally, the main ones are buttons, beads, small parts of toys, caps of pens, pebbles,
fragments of food bolus and others. As described in the literature, the main localizations are the external audi-
tory canal and nasal cavities. Laryngeal and tracheal localization is infrequent but can be fatal. The aspiration of
foreign bodies, mainly small parts of toys, occurs more frequently under three years age and mainly-especially
in males. The experience of the ENT Department of the San Camillo-Forlanini Hospital in Rome, in the pe-
riod between January 2007 and December 2018, consists a total of 1443 patients, aged between 0 and 14, who
arrived in the emergency room with a foreign body diagnosis; of these, 613 (42.5%) were found with foreign
body in the external auditory canal, 458 (31.7%) in nasal fossa, 298 (20.5%) in pharynx, 64 (4.4%) in orophar-
ynx, and 10 (0.7%) in larynx and trachea. Treatment was in 1255 (87%) removal in the emergency room and
home discharge, 79 (5.4%) with outpatient discharge, 40 (2.7%) need for hospitalization and surgery, 64 (4.4
%) refusal of hospitalization and 1 case (0.07%) died in the emergency room. (www.actabiomedica.it)
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Introduction

Foreign bodies in pediatric age represent an ex-
tremely frequent pathological condition. Within the
ENT area, foreign bodies in the pediatric age can be
found in various districts such as external auditory ca-
nal, nasal passages, oral cavity, pharynx, larynx and tra-
chea. Foreign bodies can be various and shape, the main
ones being buttons, beads, small parts of toys, caps of
pens, pebbles, fragments of food bolus, and others. The
symptoms depend largely on the location and size of the
foreign body. In particular, the most important compli-
cations are related to the characteristics of the foreign
body to which particular attention must be paid for the
therapeutic choice (1). Several authors report a mortal-
ity rate of 4% to 7% (2,3). Mechanical obstruction of
the respiratory tract due to inhalation or aspiration of

foreign bodies is the primary source of fatal accidents
in children under the age of one year and represents a
major cause of death in children aged 1 to 4 years (4).
It represents one of the main causes of sudden death.

Personal experience

The experience of the ENT Department of San
Camillo-Forlanini Hospital in Rome, in the period
between January 2007 and December 2018, consists
of 1443 patients aged between 0-14 years, arrived in
the emergency room with a foreign body diagnosis. Of
these 613 (42.5%) with foreign body in the external
auditory canal, 458 (31.7%) in nasal fossa, 298 (20.5%)
in pharynx, 64 (4.4%) in oropharynx and 10 (0.7%) in
larynx and trachea. The treatment adopted was 1255
(87%) removal in the emergency room and home dis-
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charge, 79 (5.4%) with outpatient discharge, 40 (2.7%)
need for hospitalization and surgery, 64 (4.4 %) refusal
of hospitalization and 1 case (0.07%) died in the emer-
gency room. In conclusion, we can affirm that in our
casuistry, as well as in literature, the most documented
incident is the foreign body in the external auditory
canal, followed by those in nasal cavities.

Discussion

The site of greatest localization of foreign bod-
ies in children is represented by the external auditory
canal and the objects can be various, mainly inorganic.
They may remain silent, if not referred to by the child,
or manifest themselves instead with aurication, otor-
rhea, otorrhagia, and otodinia. The complications are
represented by otitis externa, perforation of the tym-
panic membrane and dislocation of the ear chain. The
diagnosis is based on otoscopy and otomicroscopy
which allow to identify the type of foreign body, size,
shape and to plan treatment. The extraction manoeu-
vres are based on the aid of chamfered hooks or pliers,
in case of objects with irregular surfaces and prehensile
edges. It is important to avoid gripping with unsuit-
able forceps, especially in case of rounded objects, due
to the danger of pushing them deep, with the possi-
bility of hesitating in complications. Sometimes the
manoeuvre, based on the characteristics of the patient,
is preferable to be performed in narcosis. The second
most frequent location is represented in the nasal cavi-
ties. Also, in this case, they can remain silent if not
reported by the child, in particular in case of objects
with a smooth and non-irritating surface. Also, reflex
phenomena can occur, including tearing, sneezing, se-
rous rhinorrhea and headache, as well as pain in case
of objects with sharp or pointed surfaces. Furthermore,
whatever the nature or shape of the foreign body, uni-
lateral nasal obstruction can occur with the possibility
of mucopurulent rhinorrhea and blood streaks.

Diagnosis is based on anterior rhinoscopy and,
eventually, rhinofibroscopy in case of posterior locali-
zation. The extraction manoeuvres are based on the aid
of chamfered hooks or pliers, in case of objects with
irregular surfaces and prehensile edges. It is essential
to avoid gripping with unsuitable forceps, especially in

the case of round objects due to the danger of pushing
them deeper with the possibility of inhaling or swal-
lowing the foreign body.

Based on the location in the nasal fossa and on the
patient’s collaboration, it is possible to define the pos-
sibility of performing the procedure under local anaes-
thetic or in narcosis. The third most frequent location
of foreign bodies in pediatric age is in the oropharynx,
mainly represented by small objects, toys or food. They
usually occur in moments of distraction during the game
or while watching television and they must be removed
immediately, as they can become complicated with in-
gestion or inhalation. In literature, it is reported that FB
aspiration is observed mainly in children under 3 years
of age and males (5,6). When the diagnosis of foreign
body aspiration is delayed, the risk of complications and
death is increased (7). In particular, a delay of more than
24 hours is associated with a risk of complication 2.5
times higher than an early diagnosis (8).

The location of arrest, the nature, and the degree
of obstruction of the foreign body affect the children’s
clinical picture and the possible complications. Minor
site of localization of foreign bodies is represented by
the larynx, with extremely important and potentially
fatal complications. Endoscopic surgery is often not
possible due to lack of time.

The diagnosis and localization of the foreign body
can be confirmed by radiography, in cases of radio-
paque foreign bodies and by direct laryngoscopy with
the diagnostic and therapeutic value being able to al-
low the removal of the foreign body. In cases where
the foreign body is localized to the level of the bron-
chial tree, spontaneous attenuation or remission of the
symptomatology can occur, with a free interval that
can last months or years.

Late complications, in this case, are manifested by
atelectasis, pulmonary abscesses, bronchiectasis that
can occur even years later.

The unblocking manoeuvre is represented by the
Heimlich manoeuvre. Possible therapeutic options are
based on endoscopic removal with a flexible instru-
ment, but more often with a rigid bronchoscope. Rigid
bronchoscopy under general anaesthesia represents the
best diagnostic and therapeutic method (5). It provides
safe ventilation, better exposure to the foreign body and
allows different sizes of pliers to be used. It must be
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Figure 2. Percentage of foreign bodies at the ENT Department, San Camillo-Forlanini, Rome, from 2007 to 2018

performed without delay by qualified staff, appropri- ~ been created, which aims to establish a register of cases
ate tools and a period of fasting, except in emergen-  of foreign body injuries in children aged 0-14 (10).

cies (5,9). Due to the high risks and complications of Collect relevant, up-to-date, representative, ac-
this pathological condition, “The Susy Safe project” has curate and systematic information relating to foreign
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body injuries. This is a project co-funded by DG
SANCO that collects data on foreign body injuries in
all countries the EU and beyond and was established
to create surveillance systems for choking injuries ca-
pable of providing a risk analysis profile for each of the
products that cause the injury (11).

The main results showed: 16,878 foreign body in-
juries were recorded in children aged 0 to 14 in the
SUSY SAFE databases; 8,046 cases were reported by
countries outside the EU. Almost a quarter of cases in-
volve very young children (less than one-year-old) with
a foreign body located in the bronchial tract, which
represented a serious threat to their health. In older
children, the most common locations are ears and nose.
The type of foreign body was specified in 10,564 cases.
Food items represented 26% of cases, while non-food
items were the remaining 74%. Among the food items,
the most common were bones, nuts, and seeds, while
for non-food items pearls, balls and marbles were more
commonly observed (29%). The coins were involved in
15% of the non-food injuries and the toys accounted
for 4% of the cases. In conclusion, this represents a
data collection system that should be taken into ac-
count when calculating the risk of injury, to provide
the European Commission with all relevant estimates
of foreign body injuries (10).

Inhalation from foreign bodies as described rep-
resents an extremely frequent and formidable condi-
tion, which is why numerous studies are present in the
literature on the risks and complications related to the
introduction of foreign bodies in pediatric age in the
upper aerodigestive tracts. A study conducted by the
European Study group on Foreign Body Injuries (ES-
FBI), conducted in the main pediatric hospitals of 19
European countries, aims to evaluate the characteris-
tics of the foreign body (shape, volume, consistency),
age and sex, location, details of hospitalization and on-
set of complications.

Between 2000 and 2003, a total of 2,094 foreign
body injuries were recorded in children aged 0 to 14
years. Of these, 121 (5.8%) were due to toys (mainly
toy parts) and 95 (4.5%) occurred in the aero-digestive
tract; 58 children needed hospitalization. It has been
assessed that the first determining factor of the dam-
age that requires hospitalization is the rigidity of the
object (11).

A further study, conducted by the same working
group reports data from the Siriraj hospital, in Thai-
land, from June 2006 to 2010, compared with four
other countries, such as Finland, Slovenia, Sweden,
and Turkey. The results of this study: 172 cases were
collected from the Siriraj hospital in Bangkok (Thai-
land) compared to the other centres, respectively Fin-
land, Sweden, Slovenia, and Turkey, with a sample size
of 307, 235, 104, and 196 cases respectively. All coun-
tries showed a higher male than female prevalence and
lesions occurred more frequently in children younger
than 3 years. The most frequent place of recovery was
the digestive system (oesophagus) in Thailand (97 cas-
es, 56.40% of the cases), while the European cases most
frequently concerned the nose in Slovenia (58.65%),
Finland (37.79 % of cases), and Sweden (54.47%). In
the Turkish case series, the highest prevalence of cases
involved the airways. In the Thai and Finnish case se-
ries, the main types of foreign bodies were bones (66
cases, 38.37%, and 48 cases, 15.64% respectively),
while pearls, beads, and marble were the most frequent
foreign bodies both in Slovenia (16.35%) and Sweden
(35.32%). The case series in Turkey had nuts, seeds,
and cereals as prevalent foreign matter (29%). In con-
clusion, it can be said that the nature of foreign bodies
varies from country to country and depends on differ-
ent cultural, social, religious and economic factors that
include parental attitudes, eating habits, availability
and types of potentially dangerous objects and preven-
tion strategies (12).

Furthermore, an evaluation conducted by the
same group assessed the impact in terms of direct costs
of injuries in children caused by foreign bodies in the
upper air and digestive tract. 2105 cases were collect-
ed from 2000 to 2002 in 16 European hospitals, one
hospital for each participating country and referred to
children aged 0 to 14 years with a foreign body diag-
nosis. The costs were based on the procedure of extrac-
tion of the foreign body and the duration of the hospi-
talization, based on the DRG. It has been found that
the major cost of treating foreign body injuries is cov-
ered by ENT departments, which are usually the first
choice of reference, directly by patients. The children
had an average duration of stay (LOS) of 2.13 days
(95% of C.I. 1.99-2.29). The treatment of the foreign
body was associated with an average cost of 1017.37
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euros (95% C.I. 963.27-1073.51). In the multivariate
analysis, the highest costs are related to the method
of arrival at the hospital on foot, the site of the lesion
(ICD-933, ICD-934, ICD-935 in particular) and the
use of surgery in the removal of the foreign body.

The results obtained show that lesions from for-
eign bodies represent a great threat not only about the
clinical aspects but also from public health because
their treatment is associated with high costs, in par-
ticular when surgery is required (13).

Conclusions

Our experience and literature show that most for-
eign bodies are of an inorganic nature and the risk of
complications is highly related to the type of foreign
body, such as rigid or semi-rigid objects or with sharp
edges; they present a greater risk of perforation and
laceration of the aerodigestive pathways, while small
round-shaped objects increase the likelihood of in-
halation. Most choking episodes occur during meal
or play and generally occur under adult supervision
(76.8%) (5).

The high presence of adults during the aspiration
of foreign bodies shows that primary prevention plays
a fundamental role. The need to develop primary pre-
vention strategies is crucial, implementing educational
programs aimed at parents and school collaborators, to
emphasize the importance of children eating food and
playing with toys that are suitable for their age (14).

Furthermore, primary prevention must also be
extended to producers and consumer associations, to
provide rigorous regulation on the production, pack-
aging, quality control and marketing of dangerous ob-
jects.
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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 T 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)

Key words: glycyrrhetic acid, mannitol, mometasone furoate, allergic rhinitis, topical treatment, clinical prac-
tice

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). GIlyAC
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: 1)
the nasal endoscopy findings (including turbinate hy-
pertrophy, watery rhinorrhea, post-nasal drip, and pale
mucosa), i) 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 (T'1) 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 (TO,
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 Cochrans Q test. Thereafter to de-
cide which groups are significantly different from each
other, the post-hoc tests were performed using the
Wi lcoxon 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

MEFSN 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
HMGBI1.

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,
MFENS 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



72

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

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. ] 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, Dona G, Manso ], 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, Scire 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 ] 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, Scir¢ 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. ] 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



Acta Biomed 2020; Vol. 91, Supplement 1: 73-76

DOI: 10.23750/abm.v91i1-5.9230 © Mattioli 1885

ORIGINAL ARTICLE

Oral bacteriotherapy in children with recurrent respiratory
infections: a real-life study

Vincenzo Tarantino', Valentina Savaia', Roberto D’Agostino’, Valerio Damiant’,

Giorgio Ciprandr’

'Dipartimento Testa-Collo e Neuroscienze - IRCCS Istituto Giannina Gaslini, Genoa, Italy; ? Medical Department, DMG,
Pomezia, Italy; * Allergy Clinic, Casa di Cura Villa Montallegro, Genoa, Italy

Abstract. Children with recurrent respiratory infections (RRI) represent a social issue for the economic bur-
den and the familiar negative impact. Bacteriotherapy, such as the administration of “good” bacteria, is a new
therapeutic strategy that could be potentially effective in preventing infections. The current study tested the
hypothesis of preventing RRI by oral Bacteriotherapy in a real-life setting. This open study was conducted
in an outpatient clinic, enrolling 51 children (27 males, mean age 4.8 + 2.6 years) suffering from RRI. Chil-
dren were treated with an oral spray, containing Streprococcus salivarius 24SMB and Streptococcus oralis89a
(125 x 10° CFU/g), 2 puffs per os once/day for 30 consecutive days; this course was repeated for 3 months.
The evaluated parameters were: RI number and school absences reported in the current year; these outcomes
were compared with those recorded in the past year. The mean number of RI significantly diminished: from
5.17 (2.30) in the past year to 2.25 (2.43) after the treatment (p<0.0001). The mean number of school ab-
sences significantly diminished (from 3.35 to 1.86; p<0.0001). In conclusion, this real-life study suggests that
oral Bacteriotherapy with Streptococcus salivarius 24SMB and Streprococcus oralis89a could efficaciously and
safely prevent RRI in children. (www.actabiomedica.it)

Key words: recurrent respiratory infections, bacteriotherapy, Streptococcus salivarius 24SMB, Streptococcus

oralis89a, oral spray, children

Introduction

The recurrent respiratory infections (RRI) in chil-
dren constitute an impressive drawback for the family
and a significant burden for the Healthcare Service (1-
3). Pediatricians and otolaryngologists are, therefore,
engaged to counteract this relevant issue in daily prac-
tice.

Many factors may cause the RI recurrence, name-
ly early age (because of the relative immaturity of the
immune system), early attendance at nursery school,
environmental pollution, passive smoking, low socio-
economic level, and allergic disorders (4). Noteworthy,
viral infections exert a crucial role as are the most com-
mon cause of respiratory infection in childhood (5).

The guidelines state the appropriate use of anti-
inflammatory drugs and antibiotics, even though they
are really prescribed on an empiric basis in clinical
practice and often uselessly (6, 7). Notably, antibiotic
overuse/abuse is frequently associated with resistance
to many bacteria because multi-resistant microbes are
selected by indiscriminate and excessive antibiotic pre-
scriptions. Consequently, to prevent RRI could suc-
ceed in reducing antibiotic resistance, complications,
medical costs, and the family and social burden. How-
ever, many prevention attempts have experimented in
the past. Unfortunately, these efforts were frequently
expensive, long-lasting, and/or ineffective, and even
dangerous. Therefore, to prevent RRI is still an unre-
solved puzzle.
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Respiratory microbioma is currently an intrigu-
ing topic that deserves particular attention (8,9). The
“normal” nasopharyngeal microbioma counteracts the
pathogens. As a consequence, it has been hypothesized
that the administration of “good” bacteria (usually
saprophytic) could prevent infections contrasting the
growth of the pathogens (10). In this regard, it was
initially reported that an oi-haemolytic strain, obtained
from healthy children (Streptococcus salivarius 24SMB),
and administered as a nasal spray, reduced the recur-
rence of acute otitis media (AOM) in otitis-prone
children (11). A further study showed that Szrepto-
coccus salivarius 24SMB, associated with Streptococcus
oralis89a, was effective in preventing recurrent otitis in
a real-life setting (12). These findings were confirmed
by a study that reported a positive outcome in the pre-
vention of RRI in clinical practice (13).

Recently, this Bacteriotherapy compound has
been proposed also as an oral formulation. A first
study has been conducted in children with recurrent
streptococcal pharyngotonsillitis caused by Group A
B-haemolytic Streptococcus (14). 'This study showed
that oral spray with Streptococcus salivarius 24SMB and
Streptococcus oralis89a significantly reduced the number
of streptococcal infections, the use of antibiotics, and
the scholar absences.

Therefore, the current study aimed to extend the
potential application of this new oral formulation also

in children with RRI.

Materials and Methods

The present experience included 51 children (27
males, mean age 4.8 + 2.6 years) with a history of RRI
in the past year. Inclusion criteria were: i) age ranging
between 3 and 10 years, ii) both genders, iii) docu-
mented RRI in the past year, iv) written informed con-
sent by parents. Exclusion criteria were: i) severe aller-
gic symptoms (such as able to interfere the assessment
of treatments), i) congenital or acquired immunodefi-
ciency, iii) craniofacial abnormalities, iv) sleep apnoea,
v) Down syndrome, vi) chronic disease (including
metabolic disorders, cystic fibrosis, cancer, etc.), vii)
clinically relevant passive smoking, and viii) previous
(last 3 months) or current administration of drugs able

to interfere with the study (e.g. immunomodulators,
homeopathic therapy, or systemic corticosteroids for at
least 2 consecutive weeks).

Study design

The current experience was designed as an open
study. Children with RRI were visited by the otolar-
yngologist for thorough management. Children were
treated with a commercially available, class IIa medi-
cal device, oral spray containing Streptococcus salivar-
ius 24SMB and Streprococcus oralis89a (Orogermina,
DMG, Rome, Italy). It was administered as 2 puffs
per os once/day for 30 consecutive days. The suspension
consisted of a minimum of 125 x 10° CFU/g per bottle.
This course was usually administered for 3 consecutive
months. As Bacteriotherapy has a preventive activity,
the first course usually started in the early autumn.

The number of RI and the number of days of
school absence were considered. These variables were

evaluated in the past year (T0) and the current year
(T1).

Safety

Safety and tolerability were evaluated based on
the number and type of adverse events recorded ac-
cording to the rules of good clinical practice.

Study procedures

RI was diagnosed based on the symptoms report-
ed by the parents, as previously defined (13, 15). The
RI diagnosis was made when at least 2 symptoms or
fever (axillary temperature 238°C), in addition to one
other symptom (see below), were present for at least
48 hours. The considered symptoms were: mucopuru-
lent rhinorrhoea, stuffy or dripping nose or both, sore-
throat, cough (dry or productive), otalgia (earache),
fever, and mucopurulent secretion. RRI diagnosis was
performed on history, such as the patient’s recall of
symptoms.

The children were examined at study entry, and
the follow-up re-evaluation (in the late summer). All
assessed parameters were regularly recorded on a daily
diary card.
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Statistical analysis

Continuous variables were given as median with
range and categorical variables as the number of sub-
jects and percentage values. To evaluate the statisti-
cal significance of RI episode number and number
of school days lost differences, the Wilcoxon test for
paired samples was performed and then, the adjust-
ment for multiple testing was done using the Bonfer-
roni method. Differences, with a p-value less than 0.05,
were selected as significant and data were acquired and
analyzed in the R v3.6.2 software environment.

Results

All the children completed the study without any
clinically relevant adverse event.

Bacteriotherapy significantly halved the mean
number of RI episodes from a median value of 5 (2-
10) in the past year (T0) to 2 (0-5) in the current year
(T1) (p<0.0001, Figure1A).

Bacteriotherapy also reduced (about 35%) both
the number of school days missed from 3 (0-10) at TO
to 1 (0-6) at T1 (p<0.0001), Figure 1B).

Discussion

RI guidelines suggest limiting antibiotic pre-
scription to severe and bacterial infections as most of
RI are viral. In clinical practice, antibiotics are often
prescribed ignoring guidelines precepts. In this re-
gard, preventing RI could reduce antibiotic overuse/
abuse and have important socio-economic outcomes.
However, this topic is still debated and argued. In
this regard, a placebo-controlled study investigated a
12-month treatment with azithromycin (5 mg/Kg/d)
3 days/week in children with recurrent rhinosinusitis
(16, 17). This schedule reduced the number of rhi-
nosinusitis, the medication use, and the severity of the
symptoms. However, it is obvious that this preventive
proposal is yet long-lasting and could induce resist-
ance to macrolides. Macrolides resistance is an emerg-
ing problem in many countries (18). Moreover, long-
standing antibiotic therapy is frequently associated
with adverse events and antibiotic resistance. Instead,
the so-called Bacteriotherapy, such as the administra-
tion of “good” bacteria, could be a promising way. The
rationale is that some non-pathogenic physiological,
mainly saprophytic, strains may protect from patho-
gens (“bad” bacteria) infections. In particular, Strep-
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tococcus salivarius 24SMB and Streptococcus oralis89a
turned attention to this topic as some studies provided
promising results (10-14).

The current experience real-life reported that
Streptococcus salivarius 24SMB and Streptococcus oral-
is89a oral spray could reliably prevent RI; of note, no
side effects were reported, so the compound was safe
and well-tolerated by all treated children. Oral Bac-
teriotherapy significantly diminished RI and consist-
ently school absences. These outcomes confirmed the
previous studies (10-14) and may have a relevant spill-
over in daily practice.

However, this study has some limitations: i) to
be an open study, ii) to be without a control-placebo
group, iii) to be based only on clinical outcomes with-
out cultural investigations, and iv) data concerning
the past year were retrospectively collected by parents’
queries. Thus, further studies should be conducted to
correctly define unmet needs.

In conclusion, Streptococcus salivarius 24SMB and
Streptococcus oralis89a oral spray could efhicaciously and
safely prevent respiratory infections in children.

Conflict of interest: All the authors, but VD employee of DMG,
state that have no conflict of interest concerning the present paper.
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Tonsil volume may predict adenoid size: a real-life study
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Abstract. Tonsil hypertrophy (TH) and adenoid hypertrophy (AH) are very common in children. Adenoid

is visible only by endoscopy. This study investigated the possible relationship between the tonsil and adenoid

volume and the possible prediction of adenoid size. Globally, 991 children (461 females, 530 males, mean

age 6.2 + 2.3 years), complaining persistent upper airway obstruction, were consecutively visited at an otorhi-

nolaryngological unit. TH was significantly (p<0.0001) associated with AH and tonsil volume predicted ad-

enoid size. This outcome could have relevance in clinical practice as adenoid are evaluable only by endoscopy,

so tonsil assessment could mirror adenoid volume. (www.actabiomedica.it)

Key words: tonsils hypertrophy, adenoid hypertrophy, nasal endoscopy, children

Introduction

The palatine tonsils and adenoids are part of the
lymphoid tissue that surrounds the pharynx: collec-
tively defined as the Waldeyer’s ring. Tonsils and ad-
enoids physiologically serve as a defense against in-
haled antigens (microbes, pollutants, allergens, etc).
Therefore, they are deeply involved in the innate and
adaptive immune response because of their pecu-
liar position at the entry of the upper aero-digestive
tract. As a consequence of chronic stimulation (the re-
sult of prolonged antigenic exposure associated with
chronic inflammation), palatine tonsils and adenoids
may enlarge so that they may almost fill the space in
the oropharynx, limiting the airflow passage. Tonsils
hypertrophy (TH) and adenoid hypertrophy (AH) are
frequently detected in the general pediatric population
and constitute a frequent otorhinolaryngological indi-
cation for surgical intervention (1). TH and AH have
been associated with recurrent respiratory infections,
respiratory dysfunction, and sleep disorders (2).

However, adenoid is visible only during endos-
copy assessment. Therefore, the present study investi-

gated the relationship between the tonsil and adenoid
volume and the possibility of predicting adenoid size
by the tonsil volume in a group of children suffering
from nasal obstruction and visited in a real-life setting.

Materials and Methods

Patients: Globally, 991 children (461 females, 530
males, mean age 6.2 + 2.3 years), complaining persis-
tent upper airway obstruction, were consecutively vis-
ited at an otorhinolaryngological unit between 2015
and 2019. They were prospectively enrolled in the
study. Inclusion criteria were: i) age between 4 and 12
years; ii) to have complaints of upper airway limita-
tion (mouth breathing, with or without snoring). Ex-
clusion criteria were: i) a craniofacial syndrome, ii) re-
cent facial trauma, iii) significantly deviated septum,
iv) concomitant acute rhinosinusitis, v) the previous
adenotonsillectomy, and vi) current use of intranasal
corticosteroids. The study was approved by the local
Review Board and informed consent was obtained by
the parents.
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Study design: All children were evaluated by clini-
cal visits, nasal endoscopy.

Endoscopy: It was performed with a pediatric rigid
endoscope diameter 2.7 mm with a 30° angle of vi-
sion (Karl Storz cod 7207 ba). The child lied supine
with his-her head bent by about 45°. Some cotton
wool soaked with an anesthetic solution (ossibupro-
caine 1%) was placed into the nose for 5 minutes. The
complete description of the procedure was previously

described in detail (3).

Tonsils volume assessment

Tonsils volume was classified according to vali-
dated criteria (4) as follows: grade 1: tonsils in the ton-
sillar fossa barely seen behind the anterior pillar; grade
2: tonsils visible behind the anterior pillar; grade 3:
tonsils extended three-quarters of the way to midline;
grade 4: tonsils completely obstructing the airway (also
known as kissing tonsils).

Adenoids volume assessment

The patients were evaluated by nasal endoscopy
for adenoid hypertrophy. The adenoids were graded
according to Parikh’s classification that was created
based on the anatomical relationships between the ad-
enoid tissue and the following structures: vomer, soft
palate, and torus tubarius (5). The grading is based on
the relationship of the adenoids to adjacent structures
when the patient is at rest (i.e. when the soft palate is
not elevated). Specifically: grade 1 adenoids are non-
obstructive and do not contact any of the previously
mentioned anatomic subsites; subsequently, grade 2,3
and 4 adenoids contact the torus tubarius, vomer, and
soft palate (at rest) respectively.

Statistical analysis

The Multinomial Logistic regression models were
performed to assay the effect of the Tonsillar Hyper-
trophy on the Adenoid Hypertrophy. The Likelihood
Ratio (LR) test was used as a test of statistical sig-
nificance. The odds ratios associated with the Adenoid
Hypertrophy were calculated with their 95% confi-
dence interval from the Multinomial Logistic model.
Differences, with a p-value less than 0.05, were select-
ed as significant and data were acquired and analyzed
in the R v3.6.2 software environment (6).

Results

The cross-distribution of the tonsil and adenoid
volume grades in the visited children is reported in Ta-
ble 1 and Figure 1. A significant association between
the Tonsillar Hypertrophy and the Adenoid Hypertro-
phy was observed (Table 2: LR test p-value<0.0001).

In particular considering the children with Ton-
sillar Hypertrophy of grade 1, the probability of having
Adenoid Hypertrophy equal to 2 was: 2.6 times more
likely in children with Tonsillar Hypertrophy of grade
2 (OR (95%C.1.) = 2.61 (1.55 - 4.42)); 39% less likely
in children with Tonsillar Hypertrophy of grade 3 (OR
(95%C.1.) = 0.61 (0.37 - 0.99)).

The probability of having Adenoid Hypertrophy
equal to 3 was: 7.4 times more likely in children with
Tonsillar Hypertrophy of 2 (OR (95%C.L.) = 7.37
(4.48 - 12.14)); 44% less likely in children with Ton-
sillar Hypertrophy of 4 (OR (95%C.I.) = 0.56 (0.35
-0.88)).

Table 1. Cross table concerning the distribution of patients according to the tonsil and adenoid volume

Adenoid Hypertrophy
1 2 3 4
Tonsillar Hypertrophy
1 156 (42.16%) 48 (22.02%) 19 (8.92%) 10 (5.05%)
2 119 (32.16%) 109 (50%) 52 (24.41%) 30 (15.15%)
3 93 (25.14%) 43 (19.72%) 91 (42.72%) 67 (33.84%)
4 2 (0.54%) 18 (8.26%) 51 (23.94%) 91 (45.96%)
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Finally, the chance of having Adenoid Hypertro-
phy equal to 4 was: 127 times more likely in children
with Tonsillar Hypertrophy of 2 (OR (95%C.IL.) =
126.98 (44.58 - 361.72)); 66% less likely in children
with Tonsillar Hypertrophy of 3 (OR (95%C.1.) = 0.34
(0.14 - 0.8)).

Discussion
Upper airways symptoms are very common in the

pediatric population. Airflow limitation during child-
hood is frequently attributed to enlarged adenoids. On

the other hand, the tonsil volume is frequently related
to adenoid volume so that the term “adenotonsillar”
hypertrophy is commonly used (8-10). The present
study demonstrated that the volume of tonsils was
significantly associated with the volume of adenoids.
In other words, a large tonsil is predictive of adenoid
hypertrophy. This outcome has clinical relevance as
adenoid is evaluable only by endoscopy that is usually
performed by an otolaryngologist. Therefore, the as-
sessment of tonsil could reasonably mirror the adenoid
volume in clinical practice.

The present study was based on a real-life setting,
such as the studied cohort was constituted of children
complaining upper airways obstruction. They were
visited at an ENT office undergoing nasal endoscopy.
The main limitations of the present study were: i) the
absence of immunological investigation, able to clarify
pathogenic mechanisms, ii) the lack of symptoms se-
verity assessment, iii) the selected population, such as
complaining nasal obstruction. Therefore, further im-
munological studies should be performed to address
these issues, mainly concerning the impact of symp-
tom severity on the link between TH and AR as well
as the possible role of under-treatment on these vari-
ables. On the other hand, this study was conducted in
a large group of patients and a real-life setting.

Conclusion

This real-life study showed that TH is signifi-

cantly associated with AH and the assessment of tonsil

Table 2. Summary of the Multinomial Logistic model. Results are expressed as odds ratio (OR) with 95% confidence interval

(95%CI); p-value: Likelihood Ratio p-value

Adenoid Hypertrophy
Characteristic p-value
2 wversus 1 3 wversus 1 4 versus 1
Tonsillar Hypertrophy <0.0001
1 1 1 1
2 2.61 (1.55 - 4.42) 7.37 (4.48 - 12.14) 126.98 (44.58 - 361.72)
3 0.61 (0.37 - 0.99) 0.96 (0.6 - 1.56) 0.34 (0.14 - 0.8)
4 1.2 (0.76 - 1.88) 0.56 (0.35 - 0.88) 1.16 (0.63 - 2.14)
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volume could reasonably predict adenoid size in clini-
cal practice.

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