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Abstract
Chronic adenoiditis (CA) is generally sustained by some infectious foci mainly located within the nasopharynx or in the 
deep adenoidal pads and it is characterized by a complex interplay between bacterial species. The aim of this study was to 
assess the efficacy and safety of the topical nasal administration of a probiotic compound based on S. salivarius 24SMB and 
S. oralis 89a in children with CA in terms of reduction in: the number of acute adenoidal infections (primary outcome), and 
in the blockage of the nasopharynx space by hypertrophic adenoids (secondary outcome). A prospective, double-blind, 1:1 
randomized controlled study was performed to test the effectiveness of a 90-day treatment with Rinogermina spray (DMD 
ITALIA s.r.l, Rome), 1 puff each nostril twice a day for 90 days, to nasal spray placebo in children with CA (in terms of 
number of acute exacerbations and blockage of nasopharynx space assessed after 90 days of treatment- T1, and 90 days 
later- T2). The final analysis was based on 152 children (males = 48.0%; mean age = 49.2 ± 14.1 months). Compared to the 
baseline, no significant differences in terms of number of acute exacerbations at T1 and T2 follow-up visits were detected 
in both groups. After treatment, a significant reduction in the blockage of nasopharynx space by hypertrophic adenoids 
(0.002 < p-value < 0.007) compared to the baseline was attested in the study group at T1 and T2, but not in the control group.

Conclusions: Our findings document a positive effect of Rinogermina spray in achieving reduction in the blockage of 
nasopharynx space by hypertrophic adenoids, thus suggesting that its use into the integrated therapeutic management of 
children with CA could be of a certain utility.

What is Known:
• Chronic adenoiditis in children results from an imablance in baterial homeostasis at the nasophaynx, with impairment in respiratory microbiota.
• The modulatory effect of target transnasal bacteriotheray by means of S. salivarius has been considered in children with chronic adenoiditis 

in children with recurrent acute otitis media with preliminary positive results.
What is New:
• This randomized controlled study, specifically designed on a cohrt of children with chronic adenoiditis, documents a certain effectiveness of 

the probiotic treatment in achieving a reduction in the grade of adenoidal hypertropy, compared to placebo.
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Introduction

Chronic adenoiditis (CA) is a common condition in pediatric 
otorhinolaryngological clinical practice, frequently associated 
with chronic or recurrent middle ear infections, rhinosinusitis, 
and sleep disordered breathing complaints; these situations 
often require specialist consultations, antibiotic prescriptions 
and, in some cases, surgical treatment [1, 2].

Chronic or recurrent inflammations of the nasopharyn-
geal and middle ear district are generally bacterial diseases, 
mainly sustained by an infectious focus located within the 
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nasopharynx or in the deep adenoidal pads; it is character-
ized by a complex interplay between different bacterial spe-
cies, sometimes within the setting of a resistant bacterial 
biofilm [3–9]. In addition, some studies documented that 
structural organization and spatial location of multi-species 
bacterial community (including both saprophytes and patho-
gens) over human respiratory mucosa (the so-called respira-
tory microbiome) is crucial in determining individual predis-
position to infections [10–12]. With regard to this, the role of 
respiratory microbiome in children with chronic adenoiditis 
and recurrent acute otitis media has been recently investi-
gated with the finding of peculiar pattern of distribution and 
composition of multiple-species bacterial micro-community 
[11–15]. In addition, it has been documented that infectious 
recurrences are related to a shift in bacterial composition, 
with a more frequent detection of a certain bacterial core 
characterized by enhanced pathogenicity of some species 
and increased tolerance of other ones [13]. In the pediat-
ric age, the more prevalent species belongs to Haemophi-
lus spp., Neisseria spp., S. pneumonia, and some obligate 
anaerobes including Fusobacterium spp., Prevotella spp., 
and Porphyromonas spp. can be detected, too [13].

Based on this, current therapeutic management of chil-
dren with CA should overcome the emerging issue of 
increasing resistance of bacterial biofilm to traditional anti-
biotic treatment (which is up to 10–1000 higher than the one 
reported for the corresponding planktonic species), and be 
modulated to target the individual respiratory microbiome. 
Under these circumstances, some studies have suggested 
the effectiveness of topic probiotic treatment by means of 
S. salivarius in children with recurrent acute otitis media 
[16–19]; this could be ascribable to the fact that this sap-
rophyte, acting as an antagonistic to other bacteria belong-
ing to Streptococcus spp., is generally depleted within the 
nasopharynx of children with recurrent upper airways tract 
infections (URTIs), with the following facilitation to patho-
gens overgrowth [20].

The aim of this study was to assess the efficacy and safety 
of the topical nasal administration of a probiotic compound 
based on S. salivarius 24SMB and S. oralis 89a (Rinoger-
mina, by DMG ITALIA S.r.l, Rome) in children with CA in 
terms of reduction in the number of acute adenoidal infec-
tions (primary outcome), and in the blockage of nasophar-
ynx space by hypertrophic adenoids (secondary outcome).

Materials and methods

Study design and setting

This prospective, double-blind, randomized controlled study 
was carried out at the University of Milan’s Department of 

Clinical Sciences and Community Health between January 
2019 and January 2021. The protocol was approved BY the 
Ethics Committee “Milano Area 2” (protocol number AC-
TAR-2018, September  10th, 2018), and it was conducted in 
accordance with the standards of Good Clinical Practice; 
written informed consent was obtained from the children’s 
parents or legal guardians.

Study subjects

The study involved children aged 2–18  years with CA 
defined as adenoidal hypertrophy detected by means of naso-
pharyngeal flexible video-endoscopy and recurrent infec-
tious exacerbations (i.e., ≥ 3 episodes of acute adenoiditis 
requiring antibiotic treatment in the former 6 months or ≥ 4 
episodes in the former 12 months) in the presence of persis-
tent mucous secretion at the adenoidal surface [1].

The exclusion criteria were the following: previous ear 
surgery or adenoidectomy; previous tonsillar surgery; con-
comitant systemic diseases; craniofacial, neuromuscular, 
immunological, syndromic, or defined genetic abnormali-
ties; choanal atresia; chronic eardrum perforation; immu-
nomodulatory treatment, vitamin D supplementation or 
complementary and alternative medicine assumption in the 
previous 30 days; acute febrile illness; upper respiratory 
tract infection or antibiotic therapy in the previous 14 days.

Interventions

Upon enrolment (T0), a complete clinical history (including 
the number of documented acute adenoidal infections occur-
ring in the previous 3 months) was taken, and the child’s 
gender and age were recorded; all the children underwent a 
detailed otorhinolaryngological clinical examination includ-
ing nasopharyngeal flexible video-endoscopy (performed by 
the same trained examiner) aimed at grading the blockage 
of nasopharynx space by hypertrophic adenoids expressed 
as the percentage of choanal space occlusion.

Upon enrolment, the patients were double-blindly rand-
omized 1:1 via a random number generator to:

• the control group, which received a placebo nasal spray, 
1 puff each nostril twice a day for 90 days;

• the study group, which received the administration of 
Rinogermina spray (DMD ITALIA s.r.l, Rome), 1 puff 
each nostril twice a day for 90 days:

The compliance to the assigned treatment was evaluated 
by counting the number of dispensed and returned devices.

Clinical assessment was repeated at the end of the treat-
ment (90 days after recruitment, T1), and 90 days later 
(90 days after treatment suspension, T2).
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Statistical analysis

The sample size was determined on the basis of the pri-
mary endpoint, which was to evaluate the impact of the 
topical administration of Rinogermina nasal spray on the 
reduction of the number of acute adenoidal infections, and 
was computed using published data reporting a 15% reduc-
tion of acute exacerbation in children receiving topic pro-
biotic treatment [16, 17]. Assuming a standard deviation 
of 0.08, it was calculated that 76 subjects in each group 
would lead to an alpha value of 0.05, and a power of 80%.

The results are given as absolute numbers and percent-
ages, or as arithmetical mean values ± standard deviation. 
The dichotomous outcomes were analyzed using contin-
gency table analysis, and continuous variables using non-
parametric tests.

A p-value of < 0.05 was considered statistically signifi-
cant, and the data were analyzed using the STATA 10.0 
software (StataCorp, College Station, TX, USA).

Results

Analysis was based on the findings relating to 152 children 
(males = 48.0%) with a mean age = 49.2 ± 14.1 months 
(range = 25–96  months), including 76 children (50%) 
belonging to study group (males = 47.4%; mean 
age = 48.6 ± 13.4 months), and 76 (50%) to the control 
group (males = 48.7%; mean age = 49.6 ± 15.0 months). 
About 92% of children had been recruited and managed 
between January and November 2019 and the remaining 
ones by February 2020; then, recruitment was interrupted 
given the declaration of the pandemic status in Italy. The 
two groups were also comparable in terms of their baseline 

clinical characteristics, including the number of acute 
adenoidal infections occurring in the previous 3 months, 
and the blockage of nasopharynx space by hypertrophic 
adenoids.

No devices were returned at the follow-up visit, and no 
untoward effects were reported in either group.

Compared to the baseline, no significant differences in the 
number of acute exacerbations at T1 and T2 follow-up visits 
were detected in both groups (Table 1).

With regards to the blockage of nasopharynx space by hyper-
trophic adenoids, a significant reduction (0.002 < p-value < 0.007) 
compared to the baseline was attested in the study group at T1 
and T2, but not in the control group (Fig. 1). The correspond-
ing figures for T0 and T2 are the following: 63.1 ± 16.3% and 
54.2 ± 16.9%; 63.9 ± 13.9% and 62.4 ± 14.6%, respectively, in the 
study group and in the control one.

Discussion

This study pointed to a positive effect of probiotic nasal 
treatment with S. salivarius 24SMB-S. oralis 89a in reduc-
ing the blockage of nasopharynx space by hypertrophic 
adenoids in children with CA, as we found a significant 
decrease in the mean percentage of choanal space occlusion 
by adenoidal pads in patients receiving a 3-month treatment 
with Rinogermina spray compared to the baseline; this posi-
tive effect was found to persist in the medium term, as it was 
documented also 3 months after treatment discontinuation. 
Otherwise, no significant differences compared to the base-
line were found in the placebo group. This lines with the 
finding of La Mantia et al. [21] who documented a signifi-
cant reduction in the number of children with large adenoi-
dal hypertrophy after S. salivarius 24SMB and S. oralis 98a 
nasal spray, thus resulting in a reduced recourse to surgery. 

Table 1  Clinical data in the 
study group and in the control 
group

URTIs upper respiratory tract infections, No number, n.s. non-significant
*T0 vs T1; **T1 vs. T2; ^T0 vs T2

Study group

Characteristic No. of URTIs p-value % of blockage 
of nasopharynx 
space

p-value

T0 1.4 ± 0.3 ns* 63.1 ± 16.3 0.007* 0.002^
T1 1.3 ± 0.3 ns** 58.6 ± 16.4 ns**
T2 1.4 ± 0.2 54.2 ± 16.9
Control group
Characteristic No. of URTIs p-value % of choanal 

obstruction
p-value

T0 1.6 ± 0.4 ns* 63.9 ± 13.9 ns* ns^
T1 1.5 ± 0.5 ns** 62.1 ± 13.9 ns**
T2 1.3 ± 0.4 62.4 ± 14.6
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The authors assume that all the patients successfully com-
pleted the treatment protocol as no devices were returned at 
the follow-up visit.

The impact of topic probiotic in CA has been previously 
investigated by Karpova et al. [22] who performed an open ran-
domized comparative study in 219 children with clinical and 
anamnestic signs of CA receiving either a 30-day treatment 
with S. salivarius K12 plus standard nasal douche therapy (113 
children), or the nasal douche therapy alone (106 children), 
with the finding of a significant reduction in the number of 
exacerbation of adenoiditis both at day 30 and 90. The effect 
on the grade of adenoidal hypertrophy was not tested. On the 
contrary, our double-blind randomized controlled trial failed to 
find any significant impact of probiotic nasal treatment on the 
number of acute infections neither during the 90-day treatment 
period, nor in the 90-day follow-up period.

Some authors published preliminary positive results 
about effectiveness of nasal bacteriotherapy in children with 
history of recurrent acute otitis media (RAOM), a clinical 
condition frequently related to CA in children [16, 23]. In 
particular, Marchisio et al. [16] documented that RAOM-
children receiving S. salivarius 24SMB nasal spray had a 
twice-fold reduced risk of experiencing any further AOM 
episode during the 6-month follow-up period, compared to 
children receiving placebo; the number of antibiotic treat-
ments was significantly lower in the study group than in 
the placebo group, as well. These results line with the ones 
by La Mantia et al. [23] who tested the effectiveness of 
a combined probiotic treatment with intranasally adminis-
tered S. salivarius 24SMB and S. oralis 89a as a preventive 
mean in RAOM, with a reported significant reduction of 

AOM episodes in the treatment group compared to controls, 
receiving no treatment.

In addition, few studies have previously investigated the 
role of probiotic treatment with S. salivarius spp. in sore-
throat episodes with conflicting results [24, 25]; moreover, 
a systematic review recently conducted by Wilcox et al. [26] 
concluded that, despite safe and well-tolerated, effectiveness 
of S. salivarius K12 bacteriotherapy is to date uncertain both 
in the prevention and in the acute treatment of sore-throat, 
given the poor quality of the trials actually available, and 
their high risk of bias.

The potential utility of replacement bacteriotherapy as a 
supportive therapeutic option in the management of children 
with upper airway inflammations, including adenoidal dis-
ease, lines within the supposed bacterial interference result-
ing from the implementation of nasopharyngeal flora with 
harmless competitors, effectively able to exclude or counter 
pathogens overgrowth without significantly unbalance on 
the respiratory microbiome [27].

With regards to the primary outcome of the study, we 
did not find any significant effect of the studied treatment in 
terms of reduction in the number of acute adenoidal infec-
tions. This finding opposites to previous ones [28–30]. In 
particular, the former study by Manti et al. [28] documented 
the effectiveness of S. salivarius 24SMB- S. oralis 89a bac-
teriotherapy in reducing symptoms of airway infections 
(i.e., fever, cough, wheezing, otalgia, and rhinorrhoea) in 91 
children with history of respiratory infections compared to 
the baseline, with the finding of progressive and significant 
therapeutic effectiveness precociously sustained in older 
children (i.e., those older than 3). Our results are not directly 

Fig. 1  Blockage of nasophar-
ynx space by hypertrophic 
adenoids in the study population 
(expressed as the percentage of 
choanal space occlusion)
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comparable, given substantial differences among the two 
studies which involve the study design (no control treatment 
in Manti’s study), criteria for patient selection (children with 
respiratory infections in Manti’s study vs. children with 
documented chronic adenoiditis in our study), and clinical 
outcomes. Beside these and also considering the reported 
enhanced therapeutic effect in older children [28], the fact 
that our study group included younger children (mean age 
49.2 ± 14.1 months) compared to the population recruited by 
Manti et al. [28] (mean age 7.4 ± 2.3 years) could account 
for the difference.

In 2019, Passali et al. [29] described the effectiveness of 
prophylactic bacteriotherapy with S. salivarius 24SMB-S. 
oralis 89a in 141 children (mean age 7.5 years) with his-
tory of URTIs, by reporting a 63% reduction of acute infec-
tious exacerbations compared to the baseline. They also 
found that the recurrence rate of patients with adenoiditis 
dropped from 48.2% during the first 3 months of treatment 
to 29.5% at 6 months, and 22.3% at the end of the follow-
up (12 months). However, also in this case, no comparison 
against placebo has been used to control the results, so our 
findings resulting from a randomized controlled double-
blind trial are not directly comparable to these.

The study by Bidossi et al. [30] documented the in vitro 
ability of S. salivarius 24SMB and S. oralis 89a to interfere 
with biofilm formation capability of selected respiratory 
pathogens, and to disperse their pre-formed biofilms, thus 
suggesting a possible effect as a therapeutic and preventive 
mean in patients with respiratory infection. Otherwise, it 
should be considered that the mucociliary clearance effect 
exerted by the respiratory epithelium could distribute and 
disperse the topical compound away the target site (i.e., 
nasopharynx), thus possibly reducing the contact time and 
the therapeutic effect in clinical practice.

In our study, most of the children had been recruited 
and managed between January and November 2019 and the 
remaining ones by February 2020; then, recruitment was 
interrupted given the declaration of the pandemic status 
in Italy. So we do not think that the lockdown could have 
influenced our results. On the contrary, some patients both 
in the study and in the control group had been recruited 
during spring or summer, and this could have partially influ-
enced the rate of respiratory infections, given the therapeutic 
effect of good season. Another possible limitation of this 
study is related to the fact that the real clinical impact of the 
reduction in the blockage of the nasopharyngeal space after 
treatment here found to be significant should be more objec-
tively assessed by the use of some dedicated second-level 
tools such as anterior rhinomanometry or polysomnography. 
However, their use in small children with limited adenoidal 
disease is not always easy to be performed in the real clini-
cal practice, and they are not routinely recommended in the 
first-line diagnostic setting.

In conclusion, despite our results did not document any 
meaningful impact of S. salivarius 24SMB in reducing the 
number of URTIs in our cohort of children, the beneficial 
effect on the blockage of nasopharynx space by hypertrophic 
adenoids reported in the study group (but not in the placebo 
group) may positively impact on the overall child wee-being, 
with an improvement in nasal airflow patency and in sleep-
disordered breathing complaints, thus reducing the burden 
on disease in these patients. On the other side, the impact 
of S. salivarius 24SMB-S. oralis 89a bacteriotherapy in the 
real-life setting should be more thoroughly investigated, in 
order to objectively quantify a possible fallout on children’s 
quality of life, and the stability of the results in the long-term.

Acknowledgements Publication was granted by The Italian Ministry 
of Health-Ricerca Corrente 2023.

Authors' contributions ST designed the study and drafted the manu-
script; DDP, FF: data collection and helping in drafting the manuscript: 
SB, LG, LB: data collection; LP, PM, and PC reviewed the paper for 
important intellectual considerations.

Funding Open access funding provided by Università degli Studi di 
Milano within the CRUI-CARE Agreement. This study was sponsored 
by DMG ITALIA S.r.l.

Data availability Data available on request due to privacy/ethical 
restrictions.

Declarations 

Ethical approval The protocol was approved by the Ethics Committee 
“Milano Area 2” (protocol number AC-TAR-2018) on September 10, 
2018, and the research was carried out in line with standard directives 
from the Ethics Committee “Milano Area 2.”

Competing interests ST: advisor for Sanofi and GSK. All other authors 
declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Marseglia GL, Poddighe D, Caimmi D, Marseglia A, Caimmi S, 
Ciprandi G, Klersy C, Pagella F, Castellazzi AM (2009) Role of 
adenoids and adenoiditis in children with allergy and otitis media. 
Curr Allergy Asthma Rep. https:// doi. org/ 10. 1007/ s11882- 009- 
0068-4. PMID: 19814919

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s11882-009-0068-4
https://doi.org/10.1007/s11882-009-0068-4


 European Journal of Pediatrics

1 3

 2. Mansbach AL, Brihaye P, Casimir G, Dhooghe I, Gordts F, 
Halewyck S, Hanssens L, Lemkens N, Lemkens P, Leupe P, 
Mulier S, Van Crombrugge L, Van Der Veken P, Van Hoecke H 
(2012) Clinical aspects of chronic ENT inflammation in children. 
B-ENT.;8 Suppl 19:83–101

 3. Drago L, De Vecchi E, Torretta S, Mattina R, Marchisio P, Pignataro 
L (2012) Biofilm formation by bacteria isolated from upper respira-
tory tract before and after adenotonsillectomy. APMIS. https:// doi. 
org/ 10. 1111/j. 1600- 0463. 2011. 02846.x

 4. Nazzari E, Torretta S, Pignataro L, Marchisio P, Esposito S (2015) Role 
of biofilm in children with recurrent upper respiratory tract infections. 
Eur J Clin Microbiol Infect Dis 34(3):421–429. https:// doi. org/ 10. 
1007/ s10096- 014- 2261-1. Epub 2014 Oct 16 PMID: 25318897

 5. Torretta S, Drago L, Marchisio P, Ibba T, Pignataro L (2019) Role of 
biofilms in children with chronic adenoiditis and middle ear disease. 
J Clin Med. https:// doi. org/ 10. 3390/ jcm80 50671. PMID: 31086039

 6. Drago L, Cappelletti L, De Vecchi E, Pignataro L, Torretta S, Mattina 
R (2014) Antiadhesive and antibiofilm activity of hyaluronic acid 
against bacteria responsible for respiratory tract infections. APMIS. 
https:// doi. org/ 10. 1111/ apm. 12254

 7. Torretta S, Marchisio P, Drago L, Baggi E, De Vecchi E, Garavello 
W, Nazzari E, Pignataro L, Esposito S (2012) Nasopharyngeal bio-
film-producing otopathogens in children with nonsevere recurrent 
acute otitis media. Otolaryngol Head Neck Surg. https:// doi. org/ 
10. 1177/ 01945 99812 438169. Epub 2012 Feb 21.PMID: 22357644

 8. Torretta S, Drago L, Marchisio P, Mattina R, Clemente IA, Pignataro 
L (2011) Diagnostic accuracy of nasopharyngeal swabs in detect-
ing biofilm-producing bacteria in chronic adenoiditis: a prelimi-
nary study. Otolaryngol Head Neck Surg. https:// doi. org/ 10. 1177/  
01945 99810 394955. PMID: 21493370

 9. Torretta S, Drago L, Marchisio P, Gaffuri M, Clemente IA, Pignataro 
L (2013) Topographic distribution of biofilm-producing bacteria in 
adenoid subsites of children with chronic or recurrent middle ear 
infections. Ann Otol Rhinol Laryngol. https:// doi. org/ 10. 1177/ 
 00034 89413 12200 206. PMID: 23534125

 10. Pamer EG (2007) Immune responses to commensal and environ-
mental microbes. Nat Immunol. https:// doi. org/ 10. 1038/ ni1526. 
PMID: 17952042

 11. Folino F, Ruggiero L, Capaccio P, Coro I, Aliberti S, Drago L, 
Marchisio P, Torretta S (2020) Upper respiratory tract microbiome 
and otitis media intertalk: lessons from the literature..J Clin Med 
9(9):2845. https:// doi. org/ 10. 3390/ jcm90 92845. PMID: 32887458

 12. Folino F, Fattizzo M, Ruggiero L, Oriano M, Aliberti S, Blasi F, 
Gaffuri M, Marchisio P, Torretta S (2021) Nasopharyngeal micro-
biota analysis in healthy and otitis-prone children: focus on history 
of spontaneous tympanic membrane perforation. Pediatr Infect Dis 
J. https:// doi. org/ 10. 1097/ INF. 00000 00000 002895

 13. Jensen A, Fagö-Olsen H, Sørensen CH, Kilian M (2013) Molecu-
lar mapping to species level of the tonsillar crypt microbiota asso-
ciated with health and recurrent tonsillitis. PLoS One. https:// doi. 
org/ 10. 1371/ journ al. pone. 00564 18

 14. Swidsinski A, Göktas O, Bessler C, Loening-Baucke V, Hale LP, 
Andree H, Weizenegger M, Hölzl M, Scherer H, Lochs H (2007) 
Spatial organisation of microbiota in quiescent adenoiditis and 
tonsillitis. J Clin Pathol. https:// doi. org/ 10. 1136/ jcp. 2006. 037309

 15. Hilty M, Qi W, Brugger SD, Frei L, Agyeman P, Frey PM, Aebi S, 
Mühlemann K (2012) Nasopharyngeal microbiota in infants with 
acute otitis media. J Infect Dis. https:// doi. org/ 10. 1093/ infdis/ jis024

 16. Marchisio P, Santagati M, Scillato M, Baggi E, Fattizzo M, 
Rosazza C, Stefani S, Esposito S, Principi N (2015) Streptococcus 
salivarius 24SMB administered by nasal spray for the prevention 
of acute otitis media in otitis-prone children. Eur J Clin Microbiol 
Infect Dis. https:// doi. org/ 10. 1007/ s10096- 015- 2491-x

 17. Di Pierro F, Risso P, Poggi E, Timitilli A, Bolloli S, Bruno M, 
Caneva E, Campus R, Giannattasio A (2018) Use of Streptococ-
cus salivarius K12 to reduce the incidence of pharyngo-tonsillitis 

and acute otitis media in children: a retrospective analysis in not-
recurrent pediatric subjects. Minerva Pediatr. https:// doi. org/ 10. 
23736/ S0026- 4946. 18. 05182-4

 18. Di Pierro F, Colombo M, Giuliani MG, Danza ML, Basile I, Bollani 
T, Conti AM, Zanvit A, Rottoli AS (2016) Effect of administration 
of Streptococcus salivarius K12 on the occurrence of streptococcal 
pharyngo-tonsillitis, scarlet fever and acute otitis media in 3 years 
old children.Eur Rev Med Pharmacol Sci 20(21):4601–4606

 19. Gregori G, Righi O, Risso P, Boiardi G, Demuru G, Ferzetti A, Galli 
A, Ghisoni M, Lenzini S, Marenghi C, Mura C, Sacchetti R, Suzzani 
L (2016) Reduction of group A beta-hemolytic streptococcus phar-
yngo-tonsillar infections associated with use of the oral probiotic 
Streptococcus salivarius K12: a retrospective observational study. 
Ther Clin Risk Manag. https:// doi. org/ 10. 2147/ TCRM. S96134

 20. Tano K, Olofsson C, Grahn-Håkansson E, Holm SE (1999) In vitro 
inhibition of S. pneumoniae, nontypable H. influenzae and M. cathar-
ralis by alpha-hemolytic streptococci from healthy children.Int J Pedi-
atr Otorhinolaryngol. https:// doi. org/ 10. 1016/ s0165- 5876(98) 00174-8

 21. La Mantia I, Varricchio A, Di Girolamo S, Minni A, Passali GC, 
Ciprandi G (2019) The role of bacteriotherapy in the prevention 
of adenoidectomy. Eur Rev Med Pharmacol Sci. https:// doi. org/ 
10. 26355/ eurrev_ 201903_ 17348

 22. Karpova EP, Karpycheva IE, Tulupov DA (2015) Prophylaxis of 
chronic adenoiditis in the children. Vestn Otorinolaringol. https:// 
doi. org/ 10. 17116/ otori no201 580643- 45

 23. La Mantia I, Varricchio A, Ciprandi G (2017) Bacteriotherapy 
with Streptococcus salivarius 24SMB and Streptococcus oralis 
89a nasal spray for preventing recurrent acute otitis media in chil-
dren: a real-life clinical experience. Int J Gen Med. https:// doi. org/ 
10. 2147/ IJGM. S1376 14

 24. Burton JP, Chilcott CN, Wescombe PA, Tagg JR (2010) Extended 
safety data for the oral cavity probiotic Streptococcus salivarius 
K12. Probiotics Antimicrob Proteins. https:// doi. org/ 10. 1007/ 
s12602- 010- 9045-4

 25. Burton JP, Cowley S, Simon RR, McKinney J, Wescombe PA, Tagg 
JR (2011) Evaluation of safety and human tolerance of the oral 
probiotic Streptococcus salivarius K12: a randomized, placebo-
controlled, double-blind study. Food Chem Toxicol. https:// doi. 
org/ 10. 1016/j. fct. 2011. 06. 038

 26. Wilcox CR, Stuart B, Leaver H, Lown M, Willcox M, Moore M, Little 
P (2019) Effectiveness of the probiotic Streptococcus salivarius K12 
for the treatment and/or prevention of sore throat: a systematic review..
Clin Microbiol Infect. https:// doi. org/ 10. 1016/j. cmi. 2018. 12. 031

 27. Tagg JR, Dierksen KP (2003) Bacterial replacement therapy: 
adapting ‘germ warfare’ to infection prevention. Trends Biotech-
nol. https:// doi. org/ 10. 1016/ S0167- 7799(03) 00085-4

 28. Manti S, Parisi GF, Papale M, Licari A, Salpietro C, Miraglia Del 
Giudice M, Marseglia GL, Leonardi S (2020) Bacteriotherapy 
with Streptococcus salivarius 24SMB and Streptococcus oralis 
89a nasal spray for treatment of upper respiratory tract infections 
in children: a pilot study on short-term efficacy. Ital J Pediatr 
46(1):42. https:// doi. org/ 10. 1186/ s13052- 020- 0798-4

 29. Passali D, Passali GC, Vesperini E, Cocca S, Visconti IC, Ralli 
M, Bellussi LM (2019) The efficacy and tolerability of Strepto-
coccus salivarius 24SMB and Streptococcus oralis 89a adminis-
tered as nasal spray in the treatment of recurrent upper respiratory 
tract infections in children. Eur Rev Med Pharmacol Sci 23(1 
Suppl):67–72. https:// doi. org/ 10. 26355/ eurrev_ 201903_ 17352

 30. Bidossi A, De Grandi R, Toscano M, Bottagisio M, De Vecchi E, 
Gelardi M, Drago L (2018) Probiotics Streptococcus salivarius 
24SMB and Streptococcus oralis 89a interfere with biofilm forma-
tion of pathogens of the upper respiratory tract. BMC Infect Dis 
18(1):653. https:// doi. org/ 10. 1186/ s12879- 018- 3576-9

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/j.1600-0463.2011.02846.x
https://doi.org/10.1111/j.1600-0463.2011.02846.x
https://doi.org/10.1007/s10096-014-2261-1
https://doi.org/10.1007/s10096-014-2261-1
https://doi.org/10.3390/jcm8050671
https://doi.org/10.1111/apm.12254
https://doi.org/10.1177/0194599812438169
https://doi.org/10.1177/0194599812438169
https://doi.org/10.1177/0194599810394955
https://doi.org/10.1177/0194599810394955
https://doi.org/10.1177/000348941312200206
https://doi.org/10.1177/000348941312200206
https://doi.org/10.1038/ni1526
https://doi.org/10.3390/jcm9092845
https://doi.org/10.1097/INF.0000000000002895
https://doi.org/10.1371/journal.pone.0056418
https://doi.org/10.1371/journal.pone.0056418
https://doi.org/10.1136/jcp.2006.037309
https://doi.org/10.1093/infdis/jis024
https://doi.org/10.1007/s10096-015-2491-x
https://doi.org/10.23736/S0026-4946.18.05182-4
https://doi.org/10.23736/S0026-4946.18.05182-4
https://doi.org/10.2147/TCRM.S96134
https://doi.org/10.1016/s0165-5876(98)00174-8
https://doi.org/10.26355/eurrev_201903_17348
https://doi.org/10.26355/eurrev_201903_17348
https://doi.org/10.17116/otorino201580643-45
https://doi.org/10.17116/otorino201580643-45
https://doi.org/10.2147/IJGM.S137614
https://doi.org/10.2147/IJGM.S137614
https://doi.org/10.1007/s12602-010-9045-4
https://doi.org/10.1007/s12602-010-9045-4
https://doi.org/10.1016/j.fct.2011.06.038
https://doi.org/10.1016/j.fct.2011.06.038
https://doi.org/10.1016/j.cmi.2018.12.031
https://doi.org/10.1016/S0167-7799(03)00085-4
https://doi.org/10.1186/s13052-020-0798-4
https://doi.org/10.26355/eurrev_201903_17352
https://doi.org/10.1186/s12879-018-3576-9

	Topical administration of S. salivarius 24SMB-S. oralis 89a in children with adenoidal disease: a double-blind controlled trial
	Abstract
	Introduction
	Materials and methods
	Study design and setting
	Study subjects
	Interventions
	Statistical analysis

	Results
	Discussion
	Acknowledgements 
	References


