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Efficacy of administering
Streptococcus salivarius K12
as a powder formula in preventing
respiratory infections in infants

Abstract
The purpose of this study was to evaluate the efficacy and safety of Bactoblis®
as a powder (sachets), containing Streptococcus salivarius K12 (minimum
1 billion CFU/sachet) for the prevention of respiratory diseases in young
children. This open-label, single-centre, randomized, controlled clinical
study was conducted between February 2019 and December 2019 at a
Children’s Clinical Hospital belonging to the Department of Pediatrics of
Kryuchko TO*

the Ukrainian Medical and Dental Academy.
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The efficacy of prophylactic administration of Bactoblis® sachets was
evaluated in terms of a reduction in the incidence of acute respiratory viral
infection (ARVI) episodes, the presence of bacterial complications after
and the frequency of visits to an otorhinolaryngologist during the 30-day
treatment period and within 90 days of follow-up.
Children treated with Bactoblis® sachets had a significant reduction in
the incidence of ARVI episodes compared to those in the control group
(p<0.01). The frequency of antipyretic use and otorhinolaryngologist visits
was lower in children receiving prophylactic treatment with Bactoblis®
sachets compared to the control group (p<0.01).
The incidence of bacterial complications and the requirement for
antibacterial agents were reduced in children using Bactoblis® sachets

Efficacy of administering Streptococcus salivarius K12 as a powder formula in preventing respiratory infections in infants

compared to the control group (p<0.01). No side effects were observed
during the study, and 93.8% of patients reported tolerability of the
product as excellent.
Our findings indicate that treatment with Bactoblis® in a powder format
for 30 days is effective in preventing ARVI episodes in young children
(six months to two years). Our results are in line with those reported
in previous studies that evaluated Bactoblis® lozenges in children and
in adults. This is proposed to be a useful supplementary probiotic for
preventing respiratory infections during seasonal diseases and within
organized children’s communities.

Keywords: Acute respiratory viral infections, Bactoblis®, antibiotic
use, pharyngitis, Streptococcus salivarius K12

Introduction

broad-spectrum antibiotics acutely by their
primary care physician, which was found to be
more than the maximum expected prevalence

Sore throat or pharyngitis is one of the

rate of GABHS infections, indicating inappropri-

most common symptoms among younger chil-

ate prescription of antibiotics [6].

dren seeking primary care consultations [1].

Antibiotics are commonly prescribed to reduce

Approximately 35% of upper respiratory infec-

complications related to the infection; however,

tions are caused by bacteria, and 65% by respira-

the incidence of complications related to

tory viruses, in paediatric populations

pharyngitis has been reported to be very low,

[2, 3]

.

Group A beta-haemolytic Streptococcus (GABHS)

and therefore, symptom control should be

is a common pathogen causing 80% of bacterial

the main goal of treatment of pharyngitis in

pharyngitis cases in children. It is estimated that

primary care [7].

there are approximately 616 million new GABHS

This indicates that empirical antimicrobial

pharyngitis cases each year globally . Although

treatment in children with a sore throat may

GABHS pharyngitis may be self-limiting, some

result in significant overtreatment of non-

patients

debilitating

streptococcal pharyngitis, which may not be

episodes associated with utilization of health

cost-effective and poses a risk for antibiotic

resources and significant economic costs .

resistance [8]. Moreover, approximately 50–80%

The annual costs of paediatric GABHS infections

of pharyngitis symptoms have a viral origin and

were estimated to be between $224 million and

do not respond to antibiotics, and treatment is

$539 million in the United States, which also

mainly aimed at relieving symptoms [9]. Given

included indirect costs due to parental work

these facts, there is a strong need for alternative

losses .

prevention and treatment strategies, which

[4]

experience

frequent

[5]

[1]

Approximately 53% of children diagnosed

could be addressed by the use of probiotics.

with sore throat/pharyngitis are prescribed

Probiotics are live, non-pathogenic bacteria
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that, when administered in adequate amounts,

the efficacy and safety of Bactoblis® as a

provide health benefits for the host [10].

powder formula (sachets) containing SsK12

The mechanisms underlying these benefits

(minimum 1 billion CFU/sachet) in combination

include inhibition of bacterial adhesion and

with fructo-oligosaccharides for the prevention of

growth, modulation of host immune responses

respiratory diseases in young children (six months

and the production of antiviral agents that

to two years). The fructo-oligosaccharides were

inhibit attachment of the virus to the host cell

included to ensure maximum mucosal adhesion

receptor

and colonization of SsK12 in the oral cavity.

[11, 12]

. Current evidence shows that

probiotics are effective in preventing episodes
of acute upper respiratory tract infection [13].
Streptococcus salivarius K12 (SsK12) is one
of the most promising probiotic strains in this
regard, with proven efficacy against recurrent

Materials and methods
Study design
This open-label, single-centre, randomized,

streptococcal infection.
Compared to most probiotics targeting the

controlled clinical study was conducted be-

gut, it effectively colonizes the oropharynx

tween February 2019 and December 2019 at

and nasopharynx, and produces antimicrobial

the Poltava Regional Children’s Clinical Hospital

peptides that belong to Class I lantibiotics

of the Department of Pediatrics of the Ukrainian

(salivaricin A2 and salivaricin B)

Medical and Dental Academy.

[14]

, which inhibit

the growth of pathogens that are the main

The study period involved 30 days of

aetiological agents of respiratory infections

treatment and a follow-up at 90 days. Hence,

in

the total observation period was 120 days.

children

(S.

pyogenes,

S.

pneumoniae,
Moraxella

This study was conducted following the princi-

. Repeated administration of

ples laid down by the Declaration of Helsinki.

probiotic lozenges containing SsK12 in children

Local ethics committee approval was obtained

above three years of age and in adults resulted

(the Commission on Ethics Utility – Poltava Re-

in successful colonization of the oral cavity and

gional Clinical Hospital of the Poltava Regional

substantially reduced the incidence of recurrent

Council), and parents of the participating chil-

tonsillopharyngitis and otitis media

dren provided signed informed consent.

Haemophilus
catarrhalis)

[15]

influenzae

and

[5]

. This also

prevents viral infections most likely by increasing
salivary interferon-gamma levels [16].

Patient population

These findings have led to the use of this

A total of 62 children aged between six

probiotic strain not only in children and in adults

months and two years were enrolled in the

with recurrent streptococcal pharyngotonsillitis,

study. All children were clinically healthy on

but also, to prevent respiratory infections of viral

enrolment. Those with autoimmune diseases,

aetiology

congenital disease of the bronchopulmonary

[17]

.

To date, clinical studies supporting the

system or abnormalities of the maxillofacial

benefits of SsK12 have been conducted using

area, immunodeficiencies, concomitant somatic

the lozenge formulation (Bactoblis ), which

diseases in the stage of decompensation,

appeared to be the ideal format ensuring

tuberculosis, those who had episodes of

colonization and protection against infection.

bronchospasm, rheumatic disease or those

However, lozenges are not suitable for use in

who received any preventive therapy for

children below three years of age.

recurrent respiratory diseases in the past, were

Thus, the purpose of this study was to evaluate

excluded from the study.

®
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Study product

clavulanic acid for 10 days) was prescribed to

The study product (Bactoblis

®

sachets,

also marketed as Streptoblis ) contained SsK12
®

the children.
At the end of the prescribed antibiotic

(minimum 1 billion CFU/sachet) and 5 μg vita-

therapy,

min D3 in a stable powder matrix of maltodex-

resumed and continued until the 30th day.

trin and fructo-oligosaccharides, specifically de-

In cases of a viral infection accompanied by

veloped to ensure optimal adhesion of SsK12

pharyngolaryngeal pain and/or a fever, the

to the oral mucosal cells.

treatment was based on acetaminophen or

The study product has a pleasant strawberry

ibuprofen. Any other pathology was treated

flavour and is packed in an aluminum sachet

according to the local paediatric guidelines.

format to ensure stability. The Bactoblis sa-

treatment

with

Bactoblis®

was

®

chets were produced according to the standards of GMP, HACCP and ISO 22000, and provided by Bluestone Pharma GmbH.

Study outcomes
The efficacy of prophylactic administration
of Bactoblis® was evaluated in terms of reduced
incidence of acute respiratory viral infection

Study procedure

(ARVI) episodes, the presence of bacterial

All children were subject to a general

complications after a respiratory infection, a

clinical examination and, if necessary, were

need to administer antibacterial agents and

examined by an otorhinolaryngologist to

antipyretics and the frequency of visiting an

assess their health status, and were then

otorhinolaryngologist (ENT specialist) during

divided into two groups based on a simple 1:1

treatment with Bactoblis® and in the follow-

randomization key for enrolment. Thirty-two

up period. Diagnosis of ARVI was carried out

®

children were prescribed to receive Bactoblis

based on epidemiological history and clinical

(in sachets) once daily for 30 days, and 30

symptoms, according to the current protocols

children did not receive Bactoblis , thereby

for the management of children with respiratory

forming the control group. All children (n=62)

infections

were given a prophylactic dose of vitamin D3

studies were performed as needed.

(400–500 IU). Bactoblis was administered in the

The criteria for prescribing antibacterial drugs

evening before bedtime as per the instructions

were the presence of bacterial complications

provided by the manufacturer.

such as bacterial rhinosinusitis, otitis media

®

®

During the entire study period of four

[18, 19]

. Otoscopy and bacteriological

and streptococcal tonsillopharyngitis [20].

months, all parents were requested to bring

The incidence of side effects during the entire

their child to the clinic as soon as they observed

study period and compliance with the study

any oropharyngeal symptoms suggestive of

medication (by counting the number of missed

an infection. These cases were subjected to a

days after taking the drug) were also assessed.

medical examination and a pharyngeal swab

Drug tolerance during the trial was assessed

test. This rapid test for group A streptococcal

subjectively by the patient/parents as being ex-

antigen is a chromatographic immunological

cellent, good or satisfactory.

assay for the qualitative detection of streptococcal antigens from throat swab samples to
support the diagnosis of group A streptococcal
infection.
In

Statistical analysis
The

characteristics

of

the

enrolled

children (age, birth weight, feeding of the
cases

testing

positive,

antibiotic

newborn, ethnicity, attendance at organized

treatment (a combination of amoxicillin and

children’s communities) were assessed using
257
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Fisher’s exact test. Differences in the episodes
of infection, days of treatment and medication

Bactoblis®
(n=32)

Control
(n=30)

p value

intake were analyzed using the Wilcoxon rank-

Average age, months, mean ± SD

17.9 ± 3.2

18.2 ± 2.6

ns

sum test. The JMP Version 10 software for Mac

Birth weight, kg, mean ± SD

3.2 ± 0.4

3.3 ± 0.6

ns

OS X (SAS Institute, Cary, NC, United States) was

Breastfeeding participants

26 (81.3)

25 (83.3)

ns

used for analysis.

Formula-feeding participants

6 (18.8)

5 (16.7)

ns

Caucasians

32 (100)

30 (100)

ns

–

–

–

32 (100)

30 (100)

ns

A statistical significance was set at 95%;
all p values were two-sided, and any p value
less than 0.05 was considered statistically
significant.

Preschool, community-organized
Participants attending ‘home’ type of
preschool education

Data are shown as n (%) unless otherwise stated; ns =
non-significant difference
Table 1 Baseline characteristics of the children included
in the study

Results
Of the 62 children enrolled in the study, 32
received Bactoblis®. The remaining 30 children
did not receive any treatment and formed the
control group (Fig. 1).

The children who were treated with
Bactoblis® for 30 days had a significant reduction
in the incidence of ARVI episodes during the
four-month observation period compared to

Screening of
children; 6–24 months

those in the control group (p<0.01).
The frequency of antipyretic use and
visits to the otorhinolaryngologist were lower
in children receiving prophylactic treatment
with Bactoblis®, compared to the control group

Patients were selected from the
database, n=66

(p<0.01).
The incidence of bacterial complications and
the requirement for antibacterial agents were
lower in children using Bactoblis®, compared to
the control group (p<0.01) (Table 2).

Patients included, n=62

Treatment group
(received SsK12
for 30 days), n=32

Control group,
n=30

Bactoblis®
(n=32)

Control
(n=30)

p value

ARVI episodes

12

32

<0.01

Antipyretics, days

14

29

<0.01

Visits to ENT specialists

2

13

<0.01

Bacterial complications, episodes

6

24

<0.01

Administration of antibacterial agents

2

13

<0.01

Antibiotics, days

8

62

<0.01

Data are shown as frequency (n) unless otherwise indicated
Figure 1 Treatment plan for the patients

Table 2 Clinical characteristics of children during the fourmonth observation period

The baseline characteristics of the children in

The data presented in Table 3 indicate ‘excellent’

the study groups were comparable (Table 1).

tolerability and compliance during the study.
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aureus and pneumococcus in the oropharyngeal
mucosa. It has been established that Bactoblis®

Tolerability

Side
effects

Compliance

Excellent, n

30

None

26

children with recurrent and non-recurrent

Good, n

2

None

6

streptococcal infections, and reduces non-

Satisfactory, n

0

None

0

streptococcal infections [23].

Result

lozenge administration provides benefits for

The antiviral activity of the lantibiotics

Table 3 Tolerability, side effects and compliance reported
in children given Bactoblis® (n=32)

may be due to an ability to increase salivary
interferon-gamma

levels

without

affecting

IL-1β or TNF-α levels, and by substantially
lowering IL-8 release that could form a basis for
the beneficial effects observed with respect to

Discussion

non-streptococcal infections [16].
The study product also contained vitamin

Our study demonstrates the efficacy
of SsK12 administered in a powder formula
(Bactoblis® sachets) in reducing the incidence

D3, which may have an impact on non-specific
and adaptive immune mechanisms [24].
Vitamin

D

deficiency

correlates

with

of ARVI episodes in young children. Our results

dysregulated antigen presentation, and affects

reiterate the efficacy of this probiotic strain

the maturation of dendritic cells and Th1 cytokine

when given in a lozenge formula and showed

production. Vitamin D supplementation has

a reduction in acute upper respiratory tract

been shown to normalize the balance of type

infections (of bacterial and viral origin), as has

1 and type 2 T helper cytokines and induce the

been shown in previous studies .

transcription of peptides with a broad spectrum

[5]

Bactoblis

sachets

®

demonstrated

good safety, tolerability and compliance, the
latter most likely because of the attractive

of action against many species of bacteria,
viruses and fungi [24].
Hence, the vitamin D3 contained in

organoleptic properties of Bactoblis (pleasant

Bactoblis®

taste), which is very important for daily use in

activity of macrophages, thereby leading to

children. The main component of our study

increased production of local IgA antibodies

product, SsK12, has a pronounced antibacterial

and the amount of lysozyme may optimize

sensitivity and a robust safety profile .

specific and non-specific tissue immunity that

®

[5]

During

the

phagocytic

augments the antibacterial and antiviral activity

colonizes the oral and nasopharyngeal cavity

of SsK12. However, since the children in both

and, in competition with pathogenic microflora,

groups received a prophylactic dose of vitamin

it persists for approximately one month after

D3 (400–500 IU) a vitamin D3 deficiency in the

the last dose has been administered

;

study population is unlikely. Hence, the impact

bacteriocins

of the additional vitamin D3 contained in the

produced by SsK12 reportedly inhibit not

Bactoblis® sachets on the study outcome is

only S. pyogenes, but also, other oral bacterial

unlikely to be significant.

the

administration,

stimulate

SsK12

subsequently,

oral

may

lantibiotic

[14, 21]

pathogens that cause upper respiratory tract
infections, including otitis media

[22]

.

The

clinical

efficacy

in

preventing

infections demonstrated in this study correlates

We have previously shown that the

with a reduced need for administration of

administration of Bactoblis lozenges reduces

antibacterial agents that are usually prescribed

the colonization of H. influenzae, Staphylococcus

during respiratory infections.

®
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During the 30-day treatment phase and

aged six months to two years for restoring

three months of follow-up, SsK12 treatment

the natural microflora after antibiotic therapy,

reduced bacterial complications, antibacterial

preventing

use, days on antibiotic therapy and visits to ENT

complications and increasing resistance to viral

specialists in our study.

infections during seasonal diseases and while

Several other studies have also shown a reduc-

attending organized children’s communities.

the

development

of

bacterial

tion in the use of antibiotics in children treated
with SsK12 [25, 26]. Antibiotic therapy imposes un-

Conflict of Interest None

necessary expense and also increases the risk

Acknowledgements The authors would like

of developing antibiotic resistance, which is a

to thank CBCC Global Research for providing

serious emerging issue worldwide. Therefore, a

medical writing support in the development of

conservative approach of reserving antibiotics

this manuscript.

for confirmed cases of streptococcal infection
is suggested.
Altogether, our study confirms earlier
studies reporting clinical benefits of Bactoblis®

References
1.

Pfoh E, Wessels MR, Goldmann D, Lee GM (2008) Burden
and economic cost of group A streptococcal pharyngitis.
Pediatrics 121(2):229–234

2.

Murray RC, Chennupati SK (2012) Chronic streptococcal
and non-streptococcal pharyngitis. Infect Disord Drug
Targets 12(4):281–285

3.

Bonsignori F, Chiappini E, De Martino M (2010) The infections of the upper respiratory tract in children. Int J
Immunopathol Pharmacol 23(1 Suppl):16–19

4.

Carapetis JR, Steer AC, Mulholland EK, Weber M (2005)
The global burden of group A streptococcal diseases.
Lancet Infect Dis 5(11):685–694

5.

Wilcox C, 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 25(6):673–680

6.

Linder JA, Bates DW, Lee GM, Finkelstein JA (2005) Antibiotic treatment of children with sore throat. JAMA
294(18):2315–2322

7.

Kumar S, Little P, Britten N (2003) Why do general practitioners prescribe antibiotics for sore throat? Grounded
theory interview study. BMJ 326(7381):138

8.

Van Brusselen D, Vlieghe E, Schelstraete P, De Meulder
F, Vandeputte C, Garmyn K, Laffut W, Van de Voorde P
(2014) Streptococcal pharyngitis in children: to treat or
not to treat? Eur J Pediatr 173(10):1275–1283

9.

Wolford RW, Schaefer TJ (2019) Pharyngitis. StatPearls
Publishing, Treasure Island (FL). Available from: https://

lozenges in the prevention of respiratory
diseases in children and adults

[16, 23, 26–30]

.

Notably, our study is the first of its kind reporting
such benefits related to administration of
SsK12 in a powder formula to children below
three years of age. When evaluating the
effectiveness of Bactoblis

®

sachets in young

children, it should be noted that more than 81%
of the patients were fully compliant with the
regimen in our study. From the present study
results we cannot conclude whether there are
prolonged benefits beyond the three-month
follow-up period. Nevertheless, given the good
tolerability of SsK12 and the absence of side
effects, it is recommended that children repeat
courses two or three times a year to achieve
the maximum therapeutic effect.

Conclusions
The findings of this study show that
treatment with SsK12 in a mucoadhesive powder
formula for 30 days is effective in preventing
acute upper respiratory tract infections in
children aged six months to two years. Thus,
Bactoblis® sachets can be considered an
effective supplementary probiotic for children
260

www.ncbi.nlm.nih.gov/books/NBK519550 (accessed 22
October 2019)

Efficacy of administering Streptococcus salivarius K12 as a powder formula in preventing respiratory infections in infants

10.

Reid G, Gadir AA, Dhir R (2019) Probiotics: reiterating what
they are and what they are not. Front Microbiol 10:424

11.

Tapiovaara L, Pitkäranta AI, Korpela R (2016) Probiotics and the
upper respiratory tract – a review. Pediatr Infect Dis 1(3):19

12.

Salminen S, Nybom S, Meriluoto J, Collado MC, Vesterlund S, El-Nezami H (2010) Interaction of probiotics and
pathogens—benefits to human health? Curr Opin Biotechnol 21(2):157–167

13.

Hao Q, Dong BR, Wu T (2015) Probiotics for preventing
acute upper respiratory tract infections. Cochrane Database Syst Rev (2):CD006895

14.

Power D, Burton J, Chilcott C, Dawes P, Tagg J (2008) Preliminary investigations of the colonisation of upper respiratory tract tissues of infants using a paediatric formulation of the oral probiotic Streptococcus salivarius K12.
Eur J Clin Microbiol Infect Dis 27(12):1261

15.

Di Pierro F, Colombo M, Giuliani M, Danza M, Basile I, Bollani T, Conti A, Zanvit A, Rottoli A (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

16. Chilcott CN, Crowley L, Kulkani V, Jack RW, McLellan AD,
Tagg JR. Elevated levels of interferon gamma in human
saliva following ingestion of Streptococcus salivarius
K12. Presented at: Joint New Zealand and Australian Microbiological Societies Annual Meeting. Dunedin, New
Zealand, 22–25 November 2005
17.

18.

19.

20.

Wescombe PA, Hale JD, Heng NC, Tagg JR (2012) Developing oral probiotics from Streptococcus salivarius. Future
Microbiol 7(12):1355–1371
Unified Clinical Protocol of Primary, Secondary (Specialized) and Tertiary (Highly Specialized) Health Care “Acute
Rhinosinusitis”. Order of the Ministry of Health of Ukraine
No. 85, 2016. Available from: https://dec.gov.ua/wp-content/uploads/images/dodatki/2016_85_GRS/2016_85_
YKPMD_GRS.pdf (accessed 06 October 2020)
Unified Clinical Protocol of Primary Health Care for
Adults and Children “Acute Respiratory Infections”. Order
of the Ministry of Health of Ukraine No. 499 of July 16,
2014 (as amended by the Order of the Ministry of Health
of Ukraine No. 85, 2016). Available from: https://dec.gov.
ua/wp-content/uploads/images/dodatki/2014_499_GRYP/2014_499YKPMD_GRI.pdf (accessed 06 October 2020)
The clinical guidelines are recommended for implementation in Ukraine by the Extended Session of State
Experts of November 30, 2017, and approved at the Extended Session of State Experts under the Order of the
Ministry of Health of Ukraine No. 1422 of December 29,
2016, and the Order of the Ministry of Health of Ukraine

No. 302 of March 21, 2017: tonsillitis (available from:
https://shdm.school/protocols/tonsillitis) and acute
otitis (available from: https://shdm.school/protocols/
sharp-otitis) (accessed 06 October 2020)
21.

Horz HP, Meinelt A, Houben B, Conrads G (2007) Distribution and persistence of probiotic Streptococcus salivarius K12 in the human oral cavity as determined by
real-time quantitative polymerase chain reaction. Oral
Microbiol Immunol 22(2):126–130

22.

Burton J, Chilcott C, Moore C, Speiser G, Tagg J (2006) A
preliminary study of the effect of probiotic Streptococcus salivarius K12 on oral malodour parameters. J Appl
Microbiol 100(4):754–764

23.

Di Pierro F, Risso P, Poggi E, Timitilli A, Bolloli S, Bruno
M, Caneva E, Campus R, Giannattasio A (2018) Use of
Streptococcus 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 70(3):240–245

24.

Aranow C (2011) Vitamin D and the immune system. J Investig Med 59(6):881–886

25.

Marini G, Sitzia E, Panatta ML, De Vincentiis GC (2019)
Pilot study to explore the prophylactic efficacy of oral
probiotic Streptococcus salivarius K12 in preventing recurrent pharyngo-tonsillar episodes in pediatric patients.
Int J Gen Med 12:213

26.

Di Pierro F, Colombo M, Zanvit A, Risso P, Rottoli AS
(2014) Use of Streptococcus salivarius K12 in the prevention of streptococcal and viral pharyngotonsillitis in children. Drug Healthc Patient Saf 6:15

27.

Di Pierro F, Adami T, Rapacioli G, Giardini N, Streitberger
C (2013) Clinical evaluation of the oral probiotic Streptococcus salivarius K12 in the prevention of recurrent
pharyngitis and/or tonsillitis caused by Streptococcus
pyogenes in adults. Expert Opin Biol Ther 13(3):339–343

28.

Di Pierro F, Colombo M, Zanvit A, Rottoli AS (2016) Positive
clinical outcomes derived from using Streptococcus salivarius K12 to prevent streptococcal pharyngotonsillitis in children: a pilot investigation. Drug Healthc Patient Saf 8:77

29.

Di Pierro F, Donato G, Fomia F, Adami T, Careddu D, Cassandro C, Albera R (2012) Preliminary pediatric clinical
evaluation of the oral probiotic Streptococcus salivarius
K12 in preventing recurrent pharyngitis and/or tonsillitis
caused by Streptococcus pyogenes and recurrent acute
otitis media. Int J Gen Med 5:991

30.

Di Pierro F, Di Pasquale D, Di Cicco M (2015) Oral use of
Streptococcus salivarius K12 in children with secretory
otitis media: preliminary results of a pilot, uncontrolled
study. Int J Gen Med 8:303

261

