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Abstract. – OBJECTIVE: Children with recur-
rent upper-airway infections (UI) represent a so-
cial issue for their economic burden and nega-
tive impact on families. Bacteriotherapy is a new 
therapeutic strategy that could potentially pre-
vent infections. The current study tested the hy-
pothesis that recurrent UI may be prevented by 
bacteriotherapy. 

PATIENTS AND METHODS: This open study 
was conducted in an outpatient clinic, enrolling 
80 children (40 males, mean age 5.26±2.52 years) 
suffering from recurrent UI. Children were treat-
ed with a nasal spray containing Streptococcus 
salivarius 24SMB and Streptococcus oralis 89a, 
2 puffs per nostril twice a day for a week; this 
course was repeated for 3 months. The evaluated 
parameters were: number of UI and number of 
school and work absences; these outcomes were 
compared with those recorded in the past year.

RESULTS: The mean number of UI significantly 
diminished: from 5.98 (2.30) in the past year to 
2.75 (2.43) after treatment (p<0.0001). The num-
ber of school and work absences significantly 
diminished (from 4.50±2.81 to 2.80±3.42 and from 
2.33±2.36 to 1.48±2.16 respectively; p<0.0001 for 
both). 

CONCLUSIONS: This preliminary experiment 
suggests that bacteriotherapy using Strepto-
coccus salivarius 24SMB and Streptococcus 
oralis89a nasal spray could prevent recurrent 
UI in children.
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Introduction

Children with recurrent upper-airway infec-
tions (UI) represent a substantial burden for 
healthcare services and a considerable inconve-
nience for the family1-3. 

Many factors may cause UI recurrence, main-
ly early age (because of the relative immaturity of 
the immune system), early attendance at nursery 
school, environmental pollution, passive smok-
ing, low socioeconomic level, and allergic disor-
ders 2. Notably, viral infections exercise a crucial 
role as the most common cause of respiratory in-
fection in childhood3. Bacterial secondary infec-
tions may frequently complicate viral infection.

In common practice, UI is usually diagnosed 
on clinical grounds, such as patient history and 
the presence of typical signs and symptoms. The 
common guidelines define the appropriate use of 
anti-inflammatory drugs and antibiotics, but pedia-
tricians and otolaryngologists often really prescribe 
on an empiric basis in clinical practice3,4. Anti-in-
flammatory agents may have adverse effects in 
children that complicate the course of disease and 
treatment. Antibiotics produce resistant bacteria, 
which in addition to broader public health concerns, 
can affect the course of treatment and especially 
of recurrence. Effective prevention of recurrent UI 
could significantly reduce complications and medi-
cal costs and improve the social and family burden.

Several prevention strategies have been tri-
aled; however, these attempts were frequently 
ineffective and seldom dangerous5. Prevention of 
recurrent UI poses an intriguing challenge for the 
researcher and the clinician. 
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Consideration of the microbiome offers one 
way to explore prevention by way of manipu-
lating resident microbes5,6. The “normal” naso-
pharyngeal microbiome inhibits pathogens. As 
a consequence, it has been hypothesized that 
administration of “good” bacteria could pre-
vent recurrent infections by limiting pathogenic 
growth. It has been previously reported that a-he-
molytic strain (Streptococcus salivarius 24SMB), 
obtained from healthy children and adminis-
tered as a nasal spray, reduced the recurrence 
of acute otitis media in otitis-prone children7. A 
further study showed that Streptococcus salivar-
ius 24SMB, along with Streptococcus oralis 89a, 
was effective in preventing recurrent otitis in a 
real-life setting 8. The current experiment aimed 
to evaluate the possible preventive effect of such 
bacteriotherapy in a cohort of children suffering 
from recurrent UI.

Patients and methods

Patients
The present experiment included 80 children 

(40 males, mean age 5.26 ± 2.52years) with a 
history of recurrent UI in the past year. Inclusion 
criteria were: i) age ranging between 3 and 14 
years, ii) comparable numbers of both genders, 
iii) documented history of recurrent UI in the 
past year, iv) written informed consent by par-
ents. Exclusion criteria were: i) severe allergic 
symptoms (such as might interfere with assess-
ment of treatments), ii) congenital or acquired 
immunodeficiency, iii) craniofacial abnormali-
ties, iv) sleep apnea, v) Down syndrome, vi) 
chronic disease (including metabolic disorders, 
cystic fibrosis, cancer, etc.), vii) clinically rele-
vant passive smoking, and viii) previous (last 3 
months) or current administration of drugs able to 
interfere with the study (e.g. immunomodulants, 
homeopathic therapy, or systemic corticosteroids 
for at least 2 consecutive weeks). The study was 
specifically approved by the Ethical Committee 
of our University Hospital.

Study Design
The current experiment was designed as an 

open study. Children with UI were visited by the 
otolaryngologist to ensure proper case manage-
ment. Children were treated with a commercially 
available, class IIa medical device: nasal spray 
containing Streptococcus salivarius 24SMB and 
Streptococcus oralis 89a (Rinogermina, DMG, 

Rome, Italy). It was administered as 2 puffs per 
nostril twice a day for 7 days. The suspension 
consisted of a minimum of 109 colony-forming 
units per dose. This course was administered for 
3 consecutive months. As bacteriotherapy has 
been shown to have a preventive effect, the first 
course usually started in the early autumn, based 
on symptom history and seasonal expectations.

The number of UI, and the number of missed 
days of school or work (for parents) were com-
pared, using data from the prior year and status 
at follow up. The presence of siblings and passive 
smoking were considered as additional variables 
in the evaluation.

Safety
Safety and tolerability were evaluated on the 

basis of the number and type of adverse events 
recorded.

Study Procedures
UI was diagnosed on the basis of the symptoms 

reported by the parents, as previously defined in 
the literature9.  UI diagnosis was made when at 
least 2 symptoms (detailed below) or fever (axil-
lary temperature >38°C) in addition to one other 
symptom, were present for at least 48 hours. The 
considered symptoms were: mucopurulent rhinor-
rhoea, stuffy or dripping nose or both, sore throat, 
cough (dry or productive), otalgia (earache), fever, 
and mucopurulent secretion. Recurrent UI diag-
nosis was based on history and included patient’s 
and/or parents’ recall of symptoms.

The children were examined at study entry, 
and at the follow-up re-evaluation (in the sum-
mer). All assessed parameters were regularly 
recorded on a daily diary card.

Statistical Analysis
Demographic and clinical characteristics are 

described using means with SDs for normal-
ly-distributed continuous data (i.e. age) or me-
dians with lower and upper quartiles and inter-
quartile range (IQR), for not normally-distributed 
data. Any statistically significant difference in 
the median values of each continuous variable 
(UI number, number of school days or work days 
missed per month between pre- and post-treat-
ment with Rinogermina), or between patients 
with more or less frequent UI episodes was eval-
uated with the Wilcoxon signed rank test or the 
Mann U Whitney test, respectively. Correlations 
were evaluated with Spearman rank-order cor-
relation coefficient. Statistical significance was 
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set at p <0.05, and the analyses were performed 
using GraphPad Prism software (GraphPad Soft-
ware Inc., La Jolla, CA, USA). 

Results

Forty males and forty females were enrolled. 
Patient age at the beginning of treatment was 5.26 
(2.52) years; most children were preschoolers (57, 
71.25%). Mean treatment period was 88.59 (32.54) 
days, with a mean follow-up duration of 132.00 
(40.90) days. All treatments were well tolerated, and 
no clinically relevant adverse effect was observed. 

Bacteriotherapy halved the mean number of UI 
episodes from 6 (IQR 4.25-7) in the past year to 
2 (IQR 1-4) after treatment (p<0.0001, Figure 1). 
Bacteriotherapy also reduced by about 35% both 
the number of school days and the number of work 
days missed per month, from 5.0 (IQR 2.0-6.0) to 2 
(IQR 0-5) and from 2 (IQR 0-4.75) to 0 (IQR 0-2), 
respectively (p<0.0001, Figures 2 and 3).

The number of UI episodes strongly correlat-
ed with the number of school days missed per 
month (r=0.678, p<0.001, Figure 4A). A moderate 
correlation was detected between the number 
of UI episodes and the number of work days 
missed per month (r=0.514, p<0.001, Figure 4B). 
As expected, the number of school days missed 
per month strongly correlated with the number of 
workdays missed (r=0.605, p<0.0001, Figure 5).

No correlations were found between changes 
in the number of UI episodes after bacteriother-
apy and patient age at the beginning of treatment 
(r=0.076, p=0.50; not shown).

Sibling presence and allergy did not affect 
any result. Passive smoking was significantly 
associated only with school absence (p=0.02; 
not shown).

Figure 1. Number of UI episodes in the past year before 
(Pre) and after treatment with Rinogermina (Post). The hori-
zontal lines represent (from the top) the maximum, the upper 
quartile, the median, the lower quartile and the minimum.

Figure 2. Number of school days missed per month before 
and after treatment with Rinogermina. The horizontal lines 
represent (from the top) the maximum, the upper quartile, 
the median, the lower quartile and the minimum.

Figure 3. Number of workdays missed per month before 
and after treatment with Rinogermina. The horizontal lines 
represent (from the top) the maximum, the upper quartile, 
the median, the lower quartile and the minimum.
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Discussion

Recurrent UI represents a demanding chal-
lenge for otolaryngologists and paediatricians. 
UI therapy guidelines advise limiting antibiot-
ic prescription to more severe infections. This 
recommendation may be disregarded in clinical 
practice, where antibiotic therapy is commonly 
prescribed along with anti-inflammatory/anti-
pyretic medications.

A similar disjunction exists in research. As 
one example, a recent placebo-controlled study 
investigated a 12-month treatment with azith-
romycin (5 mg/Kg/d) 3 d/week as preventive 
treatment for children with recurrent rhinosi-
nusitis 10,11. This schedule reduced the incidence 
of rhinosinusitis, amount of medication use, and 
symptom severity. On the other hand, long-last-
ing effects of azithromycin could induce re-
sistance to macrolides, which is an emerging 
problem in many countries 12. In our mind, there 
is room to explore alternative ways of prevent-
ing infections.  Bacteriotherapy using so-called 
“good” bacteria could be a promising method 13. 
The rationale is that some non-pathogenic phys-
iological strains have been observed to protect 
from pathogen (“bad” bacteria) infections. The 
current experiment reports that Streptococcus 
salivarius 24SMB and Streptococcus oralis 89a 
nasal spray could reliably prevent UI; of note, 
no adverse effects were reported; the com-
pound was safe and well tolerated by all treated 
children. Bacteriotherapy significantly and con-

sistently diminished UI as well as school and 
work absences. However, this study has some 
limitations: i) it was an open study; ii) it had 
no control-placebo group; iii) it was based only 
on clinical outcomes without cultural investiga-
tions; and iv) comparative data concerning the 
past year were retrospectively collected by pa-
rental queries. Further studies could be designed 
to overcome these limitations.

Figure 4. Correlation between the number of URI episodes and the number of school days missed per month (panel A) or the 
number of workdays missed per month (panel B). 

A B

Figure 5. Correlation between the number of school days 
missed per month and the number of work days missed per 
month.



Bacteriotherapy in children

43

Conclusions

This preliminary study suggests that bacteri-
otherapy using Streptococcus salivarius 24SMB 
and Streptococcus oralis 89a nasal spray could 
prevent recurrent upper-airway infections in chil-
dren. However, the limits of the present study 
require further studies to correct for those lim-
itations.
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