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tococcus pyogenes, which is involved in the 
etiopathogenesis of pharyngo-tonsillar infec-
tion, and, to a smaller degree, Haemophilus 
influenzae, Streptococcus pneumoniae, and 
Moraxella catarrhalis, which cause acute 
otitis media (AOM).5-7 Previous works have 

Streptococcus salivarius K12 (K12) is an 
oral colonizing, persistent, antibiotic-

sensitive and safe strain  1-4 which produces 
two megaplasmid-encoded class I lantibiot-
ics, namely salivaricin A2 and salivaricin B, 
whose expression limits the growth of Strep-
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A B S TRACT   
BACKGROUND: Previous trials, performed in subjects affected by recurrent streptococcal pharyngo-tonsillar infection, 
have shown that the use for 90 days of Streptococcus salivarius K12 (K12), an oral colonizing probiotic producing lanti-
biotic bacteriocins, reduces the occurrence of streptococcal and viral pharyngitis and acute otitis media (AOM). The aim 
was to evaluate the role of K12 in reducing the incidence of streptococcal and viral pharyngo-tonsillitis and AOM when 
administered in two separate trimesters, from October to December and then from April to June, in pediatric subjects with 
non-recurrent streptococcal infection.
METHODS: We retrospectively analyzed the incidence of pharyngo-tonsillitis and AOM in 133 children by comparing 
the number of episodes occurring between September 1st, 2014 and August 31st, 2015, when no treatment with K12 was 
given, with the period between September 1st, 2015 and August 31st, 2016, when K12 was administered.
RESULTS: Analysis of the findings for the 133 children demonstrated that K12 use decreased the incidence of pharyngo-
tonsillitis by about 90% (P<0.001) and the occurrence of AOM by about 70% (P<0.001) and confirms the high safety 
profile of the strain.
CONCLUSIONS: As already demonstrated in subjects with recurrent streptococcal pharyngo-tonsillar infection, K12, 
if administered for two trimesters out of 12 months, is associated with a reduced incidence of pharyngitis and AOM in 
pediatric subjects with non-recurrent streptococcal infection.
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Materials and methods

BLIS K12 was formulated by SIIT (Trez-
zano sul Naviglio, Milan, Italy) as slowly-dis-
solving oral tablets and notified to the Italian 
Ministry of Health on July 5th, 2011 as Bac-
toblis® by Omeopiacenza (Pontenure, Italy), 
according to the provisions of law No. 169 of 
2004 (notification no. 53435). The Bactoblis® 
preparation used in the clinical trial contained 
1 billion or more CFU/tablet of Streptococ-
cus salivarius K12 (Blis Technologies, Otago, 
New Zealand) as declared for the expiry date.

Clinical trial

Our retrospective analysis was conducted on 
133 (68 males and 65 females) children living 
in the Genoa area of Italy at the end of 2016. 
The children were treated with K12 for two tri-
mesters, from October to December 2015 and 
then from April to June 2016. The number of 
episodes of streptococcal and viral pharyngo-
tonsillitis and AOM from September 1st, 2015 
and August 31st, 2016 were compared with the 
number recorded in the same 133 children the 
year before when K12 was not administered. 
The retrospective analysis was conducted in 
accordance with the Declaration of Helsinki 
and was approved by the local ethics commit-
tee in Genoa (Comitato Etico Regione Liguria 
Sezione n° 1), Italy. The parents of all study 
participants were informed of the retrospective 
analytical methods and signed the appropriate 
consent and privacy policy documents.

Inclusion and exclusion criteria

All recruited individuals were 3-14 years 
of age and attending our pediatric outpatient 
clinics. The 133 children analyzed were ad-
ministered K12 to prevent possible pharyngo-
tonsillar infection or AOM. They had all been 
diagnosed at least once with pharyngo-tonsil-
lar infection and/or AOM in the previous year. 
None of the enrolled children had been diag-
nosed with recurrent streptococcal pharyngo-
tonsillitis. Exclusion criteria were as follows: a 
history of rheumatic disorders, bronchospasm, 

shown that 90-day use of K12 in subjects 
with a diagnosis of recurrent streptococcal in-
fection (that is with more than two episodes 
of streptococcal pharyngo-tonsillitis over 6 
months or more than three episodes over 1 
year) or in children with a diagnosis of se-
cretory otitis media, decreases the number of 
episodes of streptococcal pharyngo-tonsillitis 
and AOM.8-10 In addition, very preliminary 
results have also suggested that K12 can pre-
vent viral pharyngeal infection.11 This last 
action could be due to its ability to elevate 
salivary γ-interferon concentrations with-
out modifying either IL-1β or TNF-α levels, 
and by substantially lowering IL-8 release.7 
These biochemical effects on salivary cyto-
kines could possibly explain the positive ac-
tion shown by the strain when administered 
in children affected by periodic fever with 
aphthous stomatitis, pharyngitis, and adenitis 
(PFAPA).12 A wider range of clinical action 
has been recently observed in a trial where 
90-day administration of the strain to children 
with a diagnosis of recurrent streptococcal 
pharyngeal infection, reduced the number of 
episodes of some non-streptococcal diseases, 
including rhinitis, tracheitis, flu, enteritis, and 
laryngitis.13 To date, just one trial has ex-
amined the benefits of K12 administered for 
more than 90 days. According to the results 
of that trial, administration of K12 for 180 
days to 3-year-old healthy children during 
their first year of kindergarten and without a 
diagnosis of recurrent streptococcal pharyn-
go-tonsillar infection, resulted in a significant 
decrease in the number of episodes of strepto-
coccal pharyngo-tonsillitis and AOM record-
ed in the same year. In the present study, we 
have retrospectively analyzed the incidence 
of pharyngo-tonsillitis and AOM in subjects 
with recurrent non-streptococcal infection by 
comparing the number of episodes between 
September 1st, 2014 and August 31st, 2015, 
when no treatment with K12 was given, with 
the period between September 1st, 2015 and 
August 31st, 2016, when K12 was adminis-
tered daily for a total of 180 days in two sep-
arate trimesters, from October to December 
2015 and then from April to June 2016.
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emia. Acetaminophen or ibuprofen was used 
to treat viral infections presenting with fever 
and/or pharyngo-laryngeal pain. Pneumatic 
otoscopy and clinical signs were used to diag-
nose AOM, which was treated in accordance 
with the Italian pediatric guidelines. Any other 
conditions or diseases were also treated in ac-
cordance with Italian pediatric guidelines.

Study aims

The primary endpoint of the study was to 
evaluate the role of K12 in preventing strep-
tococcal and viral pharyngo-tonsillitis and 
AOM from September 2015 to August 2016. 
K12 was administered in two separate tri-
mesters, from October to December 2015 and 
then from April to June 2016, to subjects with 
non-recurrent streptococcal infection. The in-
cidence of pharyngo-tonsillar infection and 
AOM in the same children the previous year 
before K12 was administered was also retro-
spectively analyzed. The secondary endpoints 
were: side effects, tolerability and compli-
ance, number of days absent from kindergar-
ten, school, or work, and doses of antibiotics 
and anti-inflammatory drugs administered. All 
secondary endpoints were analyzed by the re-
sponsible of the study according to a daily di-
ary filled by parents.

Statistical analysis

The characteristics of enrolled subjects 
(age, birthweight, type of delivery, breastfed 
or not, ethnicity, nursery, toy library/kinder-
garten attendance, use of antihistamines or 
anti-leukotrienes drugs, and other possible on-
going therapies) were examined using Fisher’s 
exact test. Differences in episodes of infection, 
days lost and drugs used were determined us-
ing Wilcoxon’s signed rank sum test. JMP 10 
for Mac OsX was used for statistical analysis 
and statistical significance was set at 95%.

Results

We retrospectively analyzed the incidence 
of pharyngo-tonsillitis and AOM by compar-

severe asthma or allergy requiring corticoste-
roids; past tonsillectomy or an indication for 
adeno-tonsillectomy; or severe respiratory 
or systemic disorders. Individuals were also 
excluded if they were immunocompromised 
or had a condition favoring AOM, including 
severe atopy, acquired or congenital immuno-
deficiency, cleft palate, craniofacial abnormal-
ities, obstructive adenoids, a chronically rup-
tured eardrum, sleep apnea, or tympanostomy 
tubes.

Treatments and diagnosis

The children were told how to adminis-
ter the oral probiotic. The tablets were to be 
taken from October to December 2015 for 90 
consecutive days and then from April to June 
2016 for another 90 days. After teeth were 
brushed, one tablet was to be dissolved slowly 
in the mouth just before going to sleep. The 
tablet was not to be chewed or swallowed 
whole. Nothing else was to be drunk or swal-
lowed after use of the product. It was recom-
mended that just before the first tablet was 
administered, the children rinsed their mouth 
with a 0.2% chlorhexidine mouthwash in or-
der to increase colonization by the strain, by 
decreasing competition from oral Streptococ-
cus salivarius. For the entire 12 months, if the 
children showed any symptoms of infection 
they were to be brought immediately to the 
clinic for examination and a pharyngeal rapid 
test. A rapid swab positive for group A strep-
tococcus (Test Strep-A, Gima, Gessate, Italy) 
confirmed streptococcal pharyngo-tonsillar in-
fection. Antibiotic treatment was prescribed if 
the test was positive. After completion of an-
tibiotic therapy, treatment with K12 resumed 
and continued until the previously designated 
90th day of the trimester. Viral infection was 
diagnosed according to the following criteria: 
negative rapid swab for streptococcal disease, 
absence of petechiae on the palate, absence of 
submandibular lymphadenopathy, mild dys-
phagia, and absence of headache, abdominal 
pain, or hyperpyrexia. Patients presenting with 
viral pharyngitis had mild dysphagia, low-
grade fever, and moderate pharyngeal hyper-
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tonsillar infections was significantly reduced 
following prophylaxis with K12 by about 90% 
in both cases. A significant reduction of about 
70% was also observed for AOM. As shown 
in Table III, compliance and tolerability were 
both excellent for all but one of the children, a 
6-year-old boy who experienced a single epi-
sode of mild bronchospasm. Lastly, as shown 
in Table IV, prophylaxis with K12 significantly 
reduced the use of both antibiotics and anti-
pyretics/anti-inflammatory drugs by more than 
80% and significantly decreased the number 
of school or work days lost by children or 
adults by about 85% and 75%, respectively. 
Our multi-variate analysis (data not shown) 
showed that the positive results obtained re-

ing the number of episodes occurring between 
September 1st, 2014 and August 31st, 2015, 
when no treatment with K12 was given, with 
the period between September 1st, 2015 and 
August 31st, 2016, when K12 was adminis-
tered daily (Figure  1). The characteristics of 
the 133 children are reported in Table I . Ta-
ble II  shows that the number of episodes of 
streptococcal and non-streptococcal pharyngo-

Figure 1.—Study scheme.

 

Evaluation of episodes of infection

09.01.14 08.31.15

Antibiotics and drugs according to medical prescription

09.01.15 08.31.16
Oct Nov Dec Apr May Jun

K12

Sep Jan Feb Mar Jul Aug

K12 K12 K12 K12 K12

Evaluation of episodes of infection
Antibiotics and drugs according to medical prescription

Table I.—�Characteristics of children enrolled in the 
study.

Males Females P value

Total number 68 65
Age, years) 8.1±3.1 8.2±3.9 NS
Birthweight, kg 3.4±0.3 3.4±0.4 NS
Eutocia 38 38 NS
Dystocia 30 27 NS
Breastfed 48 50 NS
Not breastfed 20 15 NS
Caucasian 67 61 NS
Nursery 14 14 NS
Toy library 4 2 NS
Kindergarten 58 52 NS
PCV13 68 65 NS
Anti-histamine 15 6 NS
Anti-leukotrienes 7 7 NS
Other therapies 22 13 NS
Values are number or mean±SD.
NS: non-significant difference; PCV13: 13-valent pneumococcal 
vaccine.

Table II.—�Annual episodes of pharyngo-tonsillitis, caused or not by Streptococcus pyogenes, and occurrence of 
AOM in 133 children with (2015-2016) or without (2014-2015) K12 administration daily from October to Decem-
ber 2015 and then from April to June 2016.

Group 2014-2015 2015-2016 P value ∆

GABHS 1.8±1.2 0.2±0.6 <0.001 -88.9%
Not GABHS 3.1±1.6 0.2±0.5 <0.001 -93.5%
AOM 0.7±1.2 0.2±0.5 <0.001 -71.4%
AOM: acute otitis media; GABHS: pharyngo-tonsillar infection with group A beta-hemolytic streptococcus; not GABHS: pharyngo-tonsillar 
infection negative to group A beta-hemolytic streptococcus.

Table III.—�Tolerability, compliance, and side effects re-
corded annually in children (N.=133) treated for two 
trimesters (October-December 2015 and April-June 
2016) with K12.

Tolerability Compliance Side effects

Excellent, N. 132 133 None
Good, N. 0 0 None
Acceptable, N. 1 0 Bronchospasm a
a This event occurred only once after a few days of treatment with 
K12 and never happened again.

Table IV.—�Days with antibiotics/antipyretics/anti-in-
flammatory drugs and pre-school/school/working days 
lost by children and adults in 2014-2015 (no K12) and 
2015-2016 (K12 administered for two trimesters).

Parameter 2014-
2015

2015-
2016 ∆ P 

value

Antibiotics, days 3334 395 -88.1% <0.01
Antipyretics  

or anti-inflammatory drugs, 
days 

489 75 -84.7% <0.01

School or pre-school, days 1493 224 -84.9% <0.01
Work, days 772 193 -75% <0.01
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ten occurs, could protect subjects with no fea-
tures of recurrent streptococcal infection from 
both pharyngo-tonsillar infection and AOM. 
Our results confirm our hypothesis. In subjects 
with non-recurrent streptococcal infections, the 
prophylactic administration of K12 during tri-
mesters with increased incidence of infection 
significantly reduced the number of streptococ-
cal and viral pharyngo-tonsillar infections and 
AOM episodes. Consequently, there was also 
a significant reduction in antibiotic and drug 
use and a decrease in the number of pre-school, 
school, and work days lost.

The strain K12 is endowed with a “bacterio-
cins action” exerted versus Streptococcus pyo-
genes and partially versus Moraxella catarrha-
lis, Haemophilus influenzae and Streptococcus 
pneumoniae.7 This, at least in part, could ex-
plain the effects observed against streptococcal 
oral disease and AOM. Moreover, some recent 
investigations  11,  12 have clearly shown that 
strain K12 could antagonize also not strepto-
coccal diseases like viral sore throat and PFA-
PA may be due to its ability to elevate salivary 
γ-interferon concentrations without modifying 
either IL-1β or TNF-α levels, and by substan-
tially lowering IL-8 release.7 This could a pos-
sible explanation for the effect observed in the 
not streptococcal infections.

Limitations of the study

Our work has some limitations, particularly 
the lack of a control group. We know the num-
ber of illnesses such as streptococcal pharyngo-
tonsillar infection and AOM in children tends 
to reduce spontaneously year on year, as seen in 
one of our previous studies. In that study, a 90% 
reduction in incidence was observed in children 
treated with K12 compared with the number of 
episodes seen in the same children the previous 
year, but a 50% reduction was also observed in 
the control group where children were untreated 
but one year older. In our current study, the re-
duction percentage was calculated by compar-
ing the number of episodes of infection seen in 
2014-2015 with those evaluated in 2015-2016. 
This means that the same possible bias could be 
present in the study. However, even if 50% of 

garding episodes of infection, drug use, and 
days lost (pre-school, school, and work) were 
not associated with sex, age, or any other vari-
able listed in Table I.

Discussion

The concept of oral probiotics is relatively 
new.7 Probiotics are known to help the host 
combat gastrointestinal disorders including 
diarrhea, constipation, and irritable bowel syn-
drome.14 The development of the strain K12, 
selected from the oral cavity commensal spe-
cies Streptococcus salivarius, suggests oral 
health benefits can be achieved with probiotic 
therapy. Isolated originally from the oral cav-
ity of a young child without recent experience 
of infection with Streptococcus pyogenes, the 
strain K12 has subsequently been shown inhibit 
Streptococcus pyogenes and oral cavity bacteri-
al pathogens associated with AOM. Its previous 
clinical use has shown that, used as a prophy-
lactic agent in subjects diagnosed with recurrent 
streptococcal pharyngeal and/or tonsillar infec-
tion, it can reduce the incidence of streptococ-
cal pharyngo-tonsillar episodes by more than 
80% during the time of K12 administration and 
by about 60% during a 6-month 8, 9 or 9-month 
follow-up.15 In these studies, where subjects did 
not have recurrent AOM, the protective effect 
of K12 on episodes of AOM only showed a ten-
dency and never reached statistical significance. 
However, it was observed that prophylactic use 
of K12 significantly decreased the incidence of 
AOM in subjects with more severe ear involve-
ment, such as secretory otitis media.10 In all of 
these studies, K12 was administered daily for 
a maximum of 90 days. Recently, a prospec-
tive study examined the role of K12 prophy-
laxis in healthy 3-year-olds without recurrent 
infections. The study demonstrated that daily 
administration of K12 for 180 consecutive days 
significantly reduced the incidence of strepto-
coccal infections and AOM.16 In our retrospec-
tive study we wanted to verify if administration 
of K12 for 180 days divided into two different 
trimesters, October-December and April-June, 
periods when more streptococcal infection of-
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omized, placebo-controlled, double-blind study. Food 
Chem Toxicol 2011;49:2356-64.

  5.	 Hyink O, Wescombe PA, Upton M, Ragland N, Burton 
JP, Tagg JR. Salivaricin A2 and the novel lantibiotic sali-
varicin B are encoded at adjacent loci on a 190-kilobase 
transmissible megaplasmid in the oral probiotic strain 
Streptococcus salivarius K12. Appl Environ Microbiol 
2007;73:1107-13.

  6.	 Wescombe PA, Burton JP, Cadieux PA, Klesse NA, 
Hyink O, Heng NC, et al. Megaplasmids encode differing 
combinations of lantibiotics in Streptococcus salivarius. 
Antonie Van Leeuwenhoek 2006;90:269-80.

  7.	 Wescombe PA, Hale JD, Heng NC, Tagg JR. Develop-
ing oral probiotics from Streptococcus salivarius. Future 
Microbiol 2012;7:1355-71.

  8.	D i Pierro F, Adami T, Rapacioli G, Giardini N, Streitberg-
er C. Clinical evaluation of the oral probiotic Streptococ-
cus salivarius K12 in the prevention of recurrent pharyn-
gitis and/or tonsillitis caused by Streptococcus pyogenes 
in adults. Expert Opin Biol Ther 2013;13:339-43.

  9.	D i Pierro F, Donato G, Fomia F, Adami T, Careddu D, 
Cassandro C, et al. Preliminary pediatric clinical evalua-
tion of the oral probiotic Streptococcus salivarius K12 in 
preventing recurrent pharyngitis and/or tonsillitis caused 
by Streptococcus pyogenes and recurrent acute otitis me-
dia. Int J Gen Med 2012;5:991-7.

10.	D i Pierro F, Di Pasquale D, Di Cicco M. Oral use of 
Streptococcus salivarius K12 in children with secretory 
otitis media: preliminary results of a pilot, uncontrolled 
study. Int J Gen Med 2015;8:303-308.

11.	D i Pierro F, Colombo M, Zanvit A, Risso P, Rottoli AS. 
Use of Streptococcus salivarius K12 in the prevention of 
streptococcal and viral pharyngo-tonsillitis in children. 
Drug Healthc Patient Saf 2014;6:15-20.

12.	D i Pierro F, Campana A, Panatta ML, Antenucci V, De 
Vincentiis G. The use of Streptococcus salivarius K12 in 
attenuating PFAPA syndrome, a pilot study. Altern Integr 
Med 2016;5:222.

13.	D i Pierro F, Colombo M, Zanvit A, Rottoli AS. Positive 
clinical outcomes derived from using Streptococcus sali-
varius K12 to prevent streptococcal pharyngotonsillitis in 
children: a pilot investigation. Drug Healthc Patient Saf 
2016;8:77-81.

14.	 Hod K, Ringel Y. Probiotics in functional bowel disor-
ders. Best Pract Res Clin Gastroenterol 2016;30:89-97.

15.	 Gregori G, Righi O, Risso P, Boiardi G, Demuru G, Fer-
zetti A, et al. Reduction of group A beta-hemolytic strep-
tococcus pharyngo-tonsillar infections associated with 
use of the oral probiotic Streptococcus salivarius K12: a 
retrospective observational study. Ther Clin Risk Manag 
2016;12:87-92.

16.	D i Pierro F, Colombo M, Giuliani MG, Danza ML, Basile 
I, Bollani T, et al. Effect of administration of Streptococ-
cus 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 
2016;20:4601-6.

the reduction we found is due to an age effect, 
the other 50% should be due to K12 adminis-
tration. Last, cannot be excluded that during 
the year of the study a reduced rate of infection 
could be occurring. On the basis of our experi-
ence anyway the rates of infection of the two 
years considered were not different. Finally, as 
shown, we have demonstrated that K12 is a safe 
probiotic, with very high tolerability.

Conclusions

In conclusion, as previously demonstrat-
ed in subjects with recurrent streptococcal 
pharyngo-tonsillar infection, the use of K12, 
if prophylactically administered for two tri-
mesters out of 12 months, is associated with 
reduced incidence of pharyngitis and AOM 
in subjects with non-recurrent streptococcal 
infection, leading to a significant reduction in 
the use of antipyretics, antibiotics, and anti-
inflammatory drugs, together with a decrease 
in the number of pre-school, school, and work 
days lost.
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