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Abstract: Recurrence of acute otitis media (RAOM) is a relevant issue in the clinical prac-
tice. “Bacteriotherapy” has been proposed as an option in children with RAOM. Streptococcus
salivarius 24SMB nasal spray has been previously demonstrated to reduce the risk of acute
otitis media (AOM) in otitis-prone children. The current retrospective and observational study
aimed to confirm this outcome in a real-life setting, such as the common pediatric practice.
Group A (108 children) served as control; group B (159 children) was treated with S. salivarius
24SMB and Streptococcus oralis 89a nasal spray after the first AOM episode. Active treatment
consisted of 3 monthly courses: 2 puffs per nostril twice/day for a week. Group B showed a
significant reduction of AOM episodes in comparison with group A (p<0.0001). Notably, all
actively treated children with the highest AOM recurrence had a reduction of recurrence, whereas
only 50% of the control group children had reduced RAOM (p<0.0001). Also, severity grade of
AOM significantly diminished after the preventive bacteriotherapy (p<0.0001). In conclusion,
the current retrospective and observational study demonstrated that S. salivarius 24SMB and
S. oralis 89a nasal spray could be effective in the prevention of RAOM in a real-life setting.

Keywords: recurrent acute otitis media, bacteriotherapy, Streptococcus salivarius 24SMB,
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Introduction
Acute otitis media (AOM) is an ear disorder defined by signs and symptoms of acute
infection.! AOM is the most common bacterial infection in children.>* Consequently,
AOM is the most common reason for antibiotic prescription in the pediatric age.”®
Almost all children may experience at least one episode of AOM during the child-
hood. Therefore, the burden of AOM is relevant concerning both the direct (healthcare
expense) and indirect cost (loss of school and work days) and the impact on quality of
life of children and their parents (mainly concerning sleep and pain). Moreover, antibi-
otic overuse is the main cause for the increase of multidrug-resistant microbes and for
the occurrence of adverse reactions.”!® For these reasons, several guidelines on AOM
management were performed to optimize the therapeutic strategy.>* However, these
guidelines are frequently disregarded in the clinical practice. For example, an Italian
experience, conducted before and after the Italian guidelines publication, showed that
the antibiotic prescription for AOM was substantially unchanged (from 82% to 81%)."!
However, some children with AOM tend to be otitis-prone, such as to have frequent
recurrence of AOM (RAOM). International guidelines on AOM management define
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RAOM when at least 3 episodes occur in the preceding
6 months or at least 4 episodes in the preceding year.>¢ So,
the potential prevention of RAOM has raised a profound
interest in the clinical practice.'>'® In fact, preventing RAOM
might significantly affect the risk of complications, medical
costs, and social and family impact.

Different options have been proposed, but the outcomes
were conflicting and consensus is not still definitive. An
interesting way has been highlighted by the study of oral
microbiome.!>! The physiological nasopharyngeal micro-
biome does inhibit the growth of local pathogens.!” So, that
the administration of “good” bacteria could exert preven-
tive effects on infections.'®!” In this regard, probiotics were
administered for preventing AOM both orally?® and as
nasal spray,?*2 but with inconsistent findings. Some years
ago, an oi-hemolytic strain, obtained from healthy children
(Streptococcus salivarius 24SMB), was identified.?* Later,
its capability to colonize upper airways has been confirmed
and its safety and tolerability when administered by nasal
spray in healthy subjects.?* Consequently, a first study
aimed to demonstrate its capability to reduce the risk of
new episodes of AOM in otitis-prone children.?® The results
were promising, so we retrospectively evaluated its use
together with Streptococcus oralis 89a in a real-life setting,
such as in the common practice by family pediatricians in
Catania (Sicily). Therefore, the aim of the current study was
to evaluate the possible preventive effect of S. salivarius
24SMB and S. oralis 89a nasal spray in children suffering
from RAOM.

Materials and methods
Study design

This observational study was retrospectively performed.
The study conformed to the Helsinki Declaration and was
approved by the independent Review Board of the Asso-
ciazione Italiana Vie Aeree Superiori. Primary endpoint
was the assessment of the AOM episodes number during a
“cool season”, such as the period characterized by the AOM
occurrence. As a matter of fact, children were first evaluated
between November 2014 and March 2015 (screening period)
to select subjects with RAOM, such as at least 3 episodes
of AOM. The clinical setting was the office of 45 family
pediatricians in the Catania area (Sicily, Italy).

Inclusion criteria were as follows: 1) age ranging between
3 and 10 years, 2) both genders, 3) diagnosis of RAOM docu-
mented during the screening period, and 4) written informed
consent by parents. Exclusion criteria were as follows: 1)
severe allergic symptoms (such as able to interfere with the

assessment of treatments), 2) congenital or acquired immu-
nodeficiency, 3) craniofacial abnormalities, 4) sleep apnea,
5) Down syndrome, 6) chronic metabolic disorders, and 7)
interfering medications.

The diagnosis of AOM was made according to validated
criteria defined by the Italian?> and American* guidelines,
namely signs and symptoms of acute infection, including
fever, earache, irritability, bulging of tympanic membrane at
otoscopic evaluation, and otorrhea (if present). AOM severity
was assessed according to the Le Saux protocol.?

Then, the patients were reevaluated at the first episode
of AOM during the period between November 2015 and
March 2016. Randomly, the children were subdivided in
two groups: 1) to be treated only when an AOM episode
occurred (group A, such as the control group) or 2) prescrib-
ing bacteriotherapy with S. salivarius 24SMB and S. oralis
89a nasal spray as preventive therapy (group B, such as the
active group).

Children belonging to group B were treated (after AOM
diagnosis), following the Italian guidelines for AOM, with
amoxicillin (50 mg/kg/day, 2-3 doses) for mild-to-moderate
symptoms or amoxicillin + clavulanic acid (80-90 mg/kg/
day, 2-3 doses) for severe symptoms for 7 days. Antibiotic
course was also useful for favoring colonization of S. sali-
varius 24SMB and S oralis 89a and reducing the competing
nasopharyngeal bacteria, as previously reported.”** After
5 days, preventive treatment with a commercially available
class ITa medical device, nasal spray containing S. salivarius
24SMB and S. oralis 89a (Rinogermina nasal spray, DMG,
Rome, Italy), was started. It was administered as 2 puffs for
nostril twice/day for 7 days. The suspension consisted of a
minimum of 10° colony-forming units per dose. This course
was administered for 3 consecutive months.

Children of group A were treated only during the AOM
episodes prescribing antibiotics when necessary according
to the Italian guidelines or with analgesic/anti-inflammatory
drugs once as needed.? Later, children were visited after each
new AOM episode during the study period. During every
visit, a complete clinical examination and an otoscopic
examination were performed.

The primary outcome was the number of AOM episodes
during the study period (November to March). The second-
ary outcome was the effect of bacteriotherapy on the severity
grade of AOM episodes assessed according to the Le Saux
grading.?® Adherence to treatment was evaluated by the
number of administered doses recorded in a diary by the
caregivers. Safety and tolerability were assessed recording
adverse events.
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Statistical analysis

Comparison of categorical variables was made using chi-
square test and post hoc Bonferroni’s test; a p-value <0.05
was considered significant. Statistical analyses were done
with Stata software (StataCorp LP, StataCorp. 2013, Stata
Statistical Software: Release 13, College Station, TX, USA).

Results
Globally, 267 children (155 males, 112 females; mean age
4.9 years, age range 3-8 years) were evaluated. Group A
consisted of 108 children (mean age 4.6*1.3 years) and
group B of 159 children (mean age 4.9+1.2 years) (Table 1).
The two groups were homogeneous concerning both age
and gender.

In group B, the first AOM episode occurred in November
(34 subjects), December (50 subjects), or January (75 subjects).

Table | Clinical outcomes

Subjects Unchanged p-value
Groups, n (%)
Group A 108 74 (68.5)
Group B 159 15 (94) <0.0001
Right ear, n (%)
Group Al 78 59 (75.6)
Group Bl 101 15 (14.9) <0.0001
Left ear, n (%)
Group A2 30 15 (50)
Group B2 58 0 (0) <0.0001
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Children were also subdivided in two subgroups according to
the number of AOM episodes that occurred during the screen-
ing period: 3 episodes (group A1 and group B1) or >4 episodes
(group A2 and group B2), as reported in Table 1.

In the group A, 74 (68.5%) out of 108 children showed
the same number of AOM episodes. Analyzing the two sub-
groups, 59 (75.6%) out of 78 children in group Al and 15
(50%) out of 30 in group A2 remained unchanged concerning
the number of AOM episodes.

In the group B, 15 (9.4%) out of 159 children showed
the same number of AOM episodes. Analyzing the two
subgroups, 15 (14.9%) out of 101 children in group B1 and
nobody (0%) out of 58 in group B2 remained unchanged
concerning the number of AOM episodes.

The intergroup comparison showed a significant differ-
ence between all groups (p<0.0001 for all). In particular, in
group A2, all the 15 children with a reduction of AOM epi-
sodes had two AOM episodes alone (notably 6 were allergic
to house dust mites), whereas in group B2, 36 children had
one single AOM episode, 15 had two AOM episodes, and 7
had three AOM episodes (notably all of them were allergic
to house dust mites), as reported in Figure 1.

About the severity grade of AOM episodes in group B,
scored according to Le Saux criteria,?® at the first episode
78 children (49%) had mild severity, 58 (36%) moderate,
and 23 (15%) severe AOM. In the successive episodes, 96
(81%) children had mild AOM and 22 (19%) moderate AOM;

2 episodes 1 episode

Figure | Number of children with recurrence of acute otitis media in group A2 (light grey) and in group B2 (dark gray) who experienced unchanged, 3, 2, or |, number of

acute otitis media episodes.
Abbreviation: RAOM, recurrence of acute otitis media.
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Table 2 AOM clinical severity

Severity p-value
grade
First episode, n (%)
Mild 78 (49)
Moderate 58 (36)
Severe 23 (15)
Successive episodes, n (%)
Mild 96 (81) $<0.0001
post hoc Bonferroni’s test
Moderate 22 (19) Mild vs moderate p<0.0001
Mild vs severe p<0.0001
Severe 0(0) Moderate vs severe p=0.0136

Abbreviation: AOM, acute otitis media.

notably, no child had severe AOM (Table 2). These findings
were highly significant (p<0.0001).

In addition, in group B1, antibiotic was prescribed in
only 15 out of 35 children with one AOM and in 10 out of 25
children with two AOM episodes. All treatments were well
tolerated, and no clinically relevant side effect was observed.

Discussion

RAOM represents an intriguing challenge for both the ENT
specialist and the pediatrician. The AOM diagnosis requires
adequate procedure and precise differential diagnosis,
mainly concerning the otitis media with effusion. Moreover,
AOM therapy is controversial as many guidelines suggest a
watchful waiting for mild-to-moderate episodes in children
aged >2 years. However, in the clinical practice, antibiotics
are frequently prescribed, ignoring guidelines precepts.'!
In addition, prevention of RAOM is even more debated. At
present, there is no convincing evidence about the proposed
treatments both conventional and not.

Previously, it was reported that AOM tend to more easily
develop in subjects presenting particular pattern of micro-
biota.'3!"” So, “bacteriotherapy”, such as the use of “good”
bacteria, may be a promising way. In fact, the rationale is
based on the demonstration that some nonpathogenic strains
may protect from bacterial infections.'> !

The current findings showed that S. salivarius 24SMB
and S. oralis 89a nasal spray was able to induce a clinically
relevant reduction of AOM recurrence in a high percentage
of patients with RAOM. In particular, all children with the
highest number of RAOM reduced the number of recurrence.
In addition, children treated with the current bacteriotherapy
experienced less severe AOM episodes.

Therefore, the current study, conducted in a real-life setting,
provides preliminary evidence that S. salivarius 24SMB and
S. oralis 89a nasal spray may be a reliable option in RAOM

prevention. Of note, no side effects were reported, so the
compound was safe and well tolerated by all treated children.

Consequently, the present experience is partially consis-
tent with the previous study conducted in an experimental set-
ting.? Marchisio et al demonstrated that S. salivarius 24SMB
nasal spray was able to significantly reduce the numbers of
AOM in children colonized by this strain in comparison with
non-colonized children.? Actually, >40% of the treated and
colonized children did not experience any AOM episodes.
Noteworthy, only long-term antibiotic prophylaxis may give
better outcomes, but of course this strategy may be burdened
by relevant adverse events. In addition, that study? evidenced
that S. salivarius 24SMB nasal spray was safe and well toler-
ated, confirming previous reports.?** This issue is relevant,
also, in the light of the fact that long antibiotic duration is
more effective than short-term (5 days), with no increase in
the rate of adverse events.”’ Thus, it has been suggested that
10 days of amoxicillin-clavulanate for children >2 years of
age with AOM seems to be a reasonable option.® Therefore,
to save antibiotic long-term use may be a further advantage.
However, the present study provided more relevant outcomes
than the previous one conducted by Marchisio et al. A pos-
sible explanation might be related to the use of the combina-
tion of S. salivarius 24SMB with S. oralis 89a. Hence, the
two strains might have synergic effects.

It is also to note that the considered period (November
to March) might seem short, but the Sicily climate is char-
acterized by a temperate winter season (Catania is at 37° N).
Therefore, the period of AOM occurrence is usually limited
to November to March.

However, the present study has some limitations: 1) to
be an open and retrospective study, 2) to be without a true
placebo group, 3) to be based only on clinical outcomes
without cultural investigations, and 4) the random allocation
was arbitrarily decided by the doctor. However, the study
was performed in a large group of children and in a real-life
setting, so the outcomes could be reasonably considered
convincing. However, further studies should be conducted
to correctly define the unmet needs.

Conclusion

In conclusion, the current retrospective and observational
study demonstrated that S. salivarius 24SMB and S. oralis
89a nasal spray could be effective in the prevention of RAOM
in the common clinical practice.
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