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Background: In the pediatric population, acute pharyngo-tonsillitis represents one of the

most frequent causes of access to outpatient treatment and use of antibiotics. In frequent

tonsillitis, the pharmacological approach is no longer effective, and, therefore, surgery

becomes the treatment of choice.

Methods: This study compares the prophylactic efficacy of Streptococcus salivarius K12

(Bactoblis®) in children with recurrent pharyngo-tonsillitis treated vs untreated, with a 12 -

month follow-up. The primary objectives are: The incidence of recurrence of pharyngo-tonsillar

episodes and the concomitant use of other drugs. Secondary objectives are: tolerability of the

treatment, the effectiveness in terms of clinical improvement, days of absence from school,

reduction of the use of standard therapies, and cancellation from the surgical planning list.

Results: Patients belonging to group A (treated with K12 for 90 days) were 24 males and 26

females, mean age 6.6 years (SD=1.57), those belonging to group B (untreated) were 23 males

and 27 females, average age 6.8 years (SD=1.72). In the follow-up, group A reported 26

inflammatory pharyngo-tonsillary episodes in the first trimester, unlike group B, who reported

72 in the second trimester. This has shown a lower incidence (3.38%) of the disease compared

to group B (6.66%), for a total of 169 inflammatory pharyngo-tonsillary episodes in group

A against 333 in group B. A reduction in days of school absence of 429 days in group A and

927 days in the control group (P<0.01) was also noted. Finally, 14 children of group A (28%)

underwent adenotonsillectomy, against the whole group B. No adverse events were reported.

Conclusion: The efficacy of K12 on the prevention of pharyngo-tonsillar infections, the

decrease in the use of antibiotics and the improvement of the overall quality-of-life was

confirmed, with a decreased number of absences from school and fewer patients undergoing

surgery.
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Introduction
Among the most common upper respiratory tract infections in the pediatric popula-

tion, acute pharyngotonsillitis represents one of the most frequent causes of access

to outpatient treatment and use of antibiotics.

These infections particulary affect children, up to an age of about 10 years, and

are more frequently caused by viruses (respirators, enteroviruses, and herpes); only

30% of them are of bacterial origin.
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The most serious types of pharyngitis are attributed to

bacterial etiologies, such as group A β-haemolytic

Streptococcus pyogenes (GAS).1,2

In bacterial tonsillitis, the first choice therapy is the

antibiotic therapy with frequent use of penicillins, ampi-

cillin and amoxicillin, alone or with clavulanic acid, in

particular. The use of non-steroidal anti-inflammatory

drugs (paracetamol and ibuprofen) is effective in reducing

symptoms such as fever and pharingodynia.3

In the case of particularly frequent tonsillitis or chronic

tonsillitis, the pharmacological approach is no longer

effective. The patient in these cases will be referred to

surgery: in particular, the surgical removal of the tonsils

(tonsillectomy) will be considered.

The criteria proposed for the inclusion in the surgical

planning list are those described by the PNLG edition of

2008 (SNLG – Appropriateness and safety of tonsillect-

omy and/or adenoidectomy) for recurrent inflammation

(five or more episodes of tonsillitis in a year, episodes

incapacitating such as to prevent normal activities, symp-

toms persisting for at least 1 year).

An improvement in the quality-of-life after tonsillectomy

has been reported in subjects undergoing repeated cycles of

antibiotic therapy, but no randomized controlled trials eval-

uating the effect of tonsillectomy on the general well-being,

development, and behavior of the child are available. These

measures, however, represent important treatment outcomes

to be inserted in future clinical research.4,5

With the aim of reducing the prescription of antibiotic

therapies and surgical referrals, the use of specific probiotic

therapy for the oral cavity has been proposed, based on the

studies of Dr. J. Tagg and colleagues. The Australian micro-

biologist finally succeeded in isolating a Streptococcus sal-

ivarius, called Blis K12®.

He found it from the throat of a child whose medical

history revealed that he had never been infected with

pharyngo-tonsillar infections; this pathogen, then, was

able to kill the dreaded Streptococcus pyogenes, known

to be responsible for most of the pharyngo-tonsillar infec-

tions of bacterial etiology, and a significant share of acute

average otitis.

With this study we propose to explore the prophylactic

efficacy of oral Streptococcus salivarius K12 in the pedia-

tric population affected by recurrent pharyngitis-tonsillitis.

Aims of the study
In the present study we propose to compare the prophy-

lactic efficacy of oral Streptococcus salivarius K12 in

children with recurrent pharyngo-tonsillitis treated for 3

months with oral discoid Streptococcus salivarius K12

with patients not treated with K12/or standard care for

a period of 12 months. We evaluated the prophylactic

efficacy with the capability of Streptococcus salivarius

K12 in reducing the recurrence rate of pharyngeal and

tonsillar episodes and the concomitant use of other drugs

as the primary objective. Secondary objectives are: to

evaluate the tolerability of the treatment, the effectiveness

in terms of clinical improvement, days of absence from

school, reduction of the use of standard therapies, and

cancellation from the surgical planning list.

Materials and methods
The project was submitted and approved by the Ethics

Committee of the Bambino Gesù Pediatric Hospital (regis-

tration number 867_OPBG_2014).

The study is prospective, randomized, open, and mono-

centric. Recruited subjects are of both sexes; aged between 5

and 10 years; enrolled in the surgical planning list, since

2014 at the U.O.C. of Otorhinolaryngology of the Bambino

Gesù Pediatric Hospital of Palidoro, for adenotonsillectomy

according to the criteria described by the 2008 PNLG for

recurrent inflammation; not being treated with Streptococcus

salivarius K12 in the 3 months prior to inclusion.

Diagnosis was confirmed by clinical exam by one of

the four authors.

Parents provided written consent to the medical treat-

ment and the divulging of personal data for scientific

research purposes.

The children were divided into two groups:

● group A (50 patients) were treated with Streptococcus

salivarius K12 discoid; and
● group B (50 patients) were not treated with

Streptococcus salivarius K12 discoid.

All subjects included in the study were treated, as needed,

with NSAIDs, Antibiotics, Steroids, according to good

clinical practice.

The exclusion criteria are: the presence of comorbidity;

the presence of complicated manifestations of suppurative

type and the presence of sleep disorder. The duration of the

study was 18 months, 6 for enrollment and 12 for therapy

and follow-up. Parents were asked to complete a clinical

diary describing the inflammatory episodes and possible

drug treatment. A clinical evaluation of the patient was

performed quarterly, and the pharyngo-tonsillar episodes
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and the relative therapies were noted. No pharyngeal swabs

were performed during the inflammatory episodes, because

all patients enrolled had previously been diagnosed with

chronic tonsillitis by GAS.

Statistic analysis
The proposed study is an exploratory pilot study, whereby

the sample size of 100 subjects (50 per group) was chosen

purely for convenience and adequate for feasibility.

Data are expressed as mean and standard deviation and

compared with the Mann-Whitney test, Kruskall Wallis, or

2-way variance analysis. The analysis will be “intention to

treat”, leaving each patient in the original randomization

arm. The data, possibly missing, are therefore not taken

into consideration.

Results
Patients belonging to group A (treated with oral discoid

Streptococcus salivarius K12 for 90 days) were 24 males

and 26 females, mean age 6.6 years (SD=1.57), those

belonging to group B (untreated) were 23 males and 27

females, average age 6.8 years (SD=1.72). In the 12

months of follow-up, group A reported in the first trime-

ster, that of treatment with Streptococcus salivarius K12,

26 inflammatory pharyngo-tonsillary episodes unlike

group B which reported 72, in the second trimester, despite

the absence of treatment group A has showed a lower

incidence (3.38%) of the disease compared to group

B (6.66%) for a total in the year of observation of 169

EFT in group A against 333 of group B (Table 1).

We also evaluated the consumption, by dose, of

NSAIDs and antibiotic drugs, with a reduction in the use

of group A drugs, especially in the quarter of treatment

with Streptococcus salivarius K12 (Table 2).

In the 12 months of observation we also noticed

a reduction in days of school absence of 429 days in

group A and 927 days in the control group (P<0.01)

(Table 3).

Finally, based on the results obtained and after having

subjected all the patients enrolled to clinical control, 14

children of group A (28%) underwent adenotonsillectomy,

against the whole group B. No adverse events were

reported after use of oral Streptococcus salivarius K12

(Table 4).

Discussion
Interest in probiotic therapy has gained considerable

importance in the treatment of bacterial infections in

Table 1 Number of inflammatory pharyngo-tonsillary episodes in two groups in 12 months of follow-up

I trimester II trimester III trimester IV trimester

Group A 26*

(0.5±0.7)

46*

(0.9±1.02)

53*

(1.06±1.05)

44*

(0.8±0.9)

Group B 72*

(1.4±1.01)

93*

(1.8±0.8)

94*

(1.8±0.9)

74*

(1.4±0.7)

Note: *P<0.01.

Table 2 Consumption, by dose, of NSAIDs and antibiotic drugs in 12 months of follow-up

I trimester II trimester III trimester IV trimester

NSAIDs

Group A 55*

(1.4±1.07)

98**

(1.4±1.9)

114***

(2.2±1.5)

109***

(2.1±1.3)

Group B 119*

(2.3±1.4)

127**

(2.5±1.2)

134***

(2.6±1.05)

107***

(2.1±0.9)

Antibiotic

Group A 13*

(0.6±0.2)

38*

(0.9±0.7)

41*

(0.8±0.8)

36*

(0.8±0.7)

Group B 72*

(1.4±1.01)

93*

(1.8±0.8)

94*

(1.8±0.9)

74*

(1.4±0.7)

Note: *P<0.01; **P<0.05; ***P>0.05.
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recent years, so that in the past antibiotic therapy existed

as the only alternative. After John Tagg’s results, in the

following years a number of different strains of

Streptococcus pyogenes were tested and collected in

microbiological laboratories around the world. The testing,

to date, has given excellent results. In fact, all tested

strains were killed by Blis K12®.6

The analysis of the genome of Blis K12® shows the

mechanism behind this anti-streptococcal action. In its cell

body is in fact identified a megaplasmide of 190 kilobases

coding for two bacteriocins belonging to the group of

lantibiotics: salivaricin A2 and salivaricin B. These, also

isolated, effectively determine the death of Streptococcus

pyogenes and also some other strains involved in infec-

tious processes that affect the middle ear or periodontitis

with halitosis.

The secretion of the two bacteriocins, however, is not the

only mechanism of action of its potential clinical effects.

In fact, it has been observed that the administration of

K12 down modulates, in the host, the expression of some

genes involved in the inflammatory cascade, as well as the

release of some pro-inflammatory lymphokines (IL-6 and

IL-8). The overall action resulting from the oral adminis-

tration of Streptococcus salivarius K12 is probably the

result of an integrated mechanism where a targeted action

against other streptococci (pyogenes in particular) is asso-

ciated with an anti-inflammatory capacity of promoting

host-microbe homeostasis.7,8

For this purpose, a study was carried out, the results of

which were published in the International Journal of

General Medicine, which showed that, in a group of patients

treated for 90 days with K12, there was a statistically sig-

nificant decrease in the incidence of pharyngo-tonsillitis by

SBEA and otitis.9

The efficacy results, in terms of incidence of streptococ-

cal-pharyngeal disease during the study compared to the

previous year, confirmed that prophylaxis with Bactoblis®

reduced the incidence of β-hemolytic streptococcal orophar-

yngeal infections of about 96% and viral infections of 80%.

Treatment was well tolerated, with no notable side-effects.

Compliance was very good. Other studies on the preventive

efficacy of K12 on the pediatric population10–13 and on

adults followed, and all showed a significant decrease in

pharyngo-tonsillary infectious episodes.14

With this study, we have confirmed that the treatment

with oral Streptococcus salivarius K12 prevents the onset

of pharyngo-tonsillary infections, is a valid alternative to

antibiotic therapy and, above all, never taken into account

in the previously cited studies, avoids the use of adeno-

tonsillectomy, non-surgical intervention of risks, such as

postoperative hemorrhage, and lethal complications.15

The limitations of these studies are the number of

patients enrolled (50 per study group), pharyngo-tonsillar

infections during follow-up were diagnosed and treated by

the treating physician and without the execution of a throat

swab and the absence of double blind randomization.

Future investigations are needed to confirm these results

in a bigger sample size.

Conclusions
The results of this study confirmed the efficacy of oral

Streptococcus salivarius K12 on the prevention of phar-

yngo-tonsillar infections, and we were able to show the

decrease in the use of antibiotics and the improvement of

the overall quality-of-life, with a decreased number of

absences from school and fewer patients undergoing sur-

gery of adenotonsillectomy.
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