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Probiotic E.faecalis – adjuvant therapy
in children with recurrent rhinosinusitis
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Abstract: Sinusitis is a frequent complication of respiratory tract infections. Probiotics are perceived to be useful in infections, allergies, 
and inflammations. Our prospective trial stratified 204 children with recurrent rhinosinusitis by age (2–11 years, 54m:64f; 12–18 
years, 39m:47f) and assigned them to standard treatment (antibiotics, anticongestants) or additional 60 days Symbioflor-1 (SF1; 
Enterococcus faecalis 1.5-4.5x107 CFU). The number of sinusitis episodes was lower in SF1-treated patients (2.52±0.91) than 
among controls (3.27±1.36; p=0.01). Mean duration of the first sinusitis episode was 11.9±8.6 days with SF1, whereas it was 
16.1±12.9 days in the younger controls (p=0.023) and 9.86±5.05 days in the elder controls (n.s.). Duration of subsequent 
sinusitis episodes was also shorter in SF1 patients (15.2±13.6 days) compared with controls (22.7±14.8 days; p=0.030). No 
adverse events were observed. Probiotic Enterococcus faecalis adjuvant to conventional therapy can reduce the number and duration 
of rhinosinusitis episodes in children and adolescents.
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1. Background
Recurrent rhinosinusitis (RRS) is a frequent complica-
tion of upper respiratory tract infections in adults and 
also in children. Dysfunctions of ventilation and drain-
age of the nasal sinuses are assumed to be pathogenic 
causes. Whereas RRS in adults is characterized more 
by eosinophil-mediated mechanisms, lymphocytic 
inflammation predominates in children. A weakness 
of the innate local and peripheral immune defence is 
proposed as an underlying mechanism. A viral rhino-
sinusitis often precedes bacterial infection of the nasal 
sinuses. In RRS, Staphylococcus aureus, coagulase-
negative staphylococci, Pseudomonas aeruginosa, and 
anaerobic bacteria can be isolated as solitary or mixed 

infections. Although symptoms lack specificity, clinical 
presentation encompasses nasal congestion, (purulent) 
rhinorrhoea, postnasal drip, headache, fever, upper jaw 
pain, vomiting, and general fatigue. Besides symptom-
atic treatment (pain relievers, anticongestants), causal 
therapy includes antibiotics, antihistamines, topical and/
or systemic steroids, and surgical intervention. In adults 
with recurrent rhinosinusitis, probiotic Enterococcus fae-
calis has been shown to be effective via immune-stim-
ulating mechanisms [1]. Probiotic food supplementation 
promotes the secretion of anti-infectious mediators and 
systemically supports anti-inflammatory processes. 
Our study is the first to investigate the impact, safety, 
and tolerability of probiotic Enterococcus faecalis when 
given in children as adjuvant therapy for RRS.
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2. Methods
In this prospective phase IV trial, 204 children with RRS 
(at least 4–6 episodes/year) were assigned by the treat-
ing physician arbitrarily to standard sinusitis treatment 
(amoxicillin 7 days, nasal anticongestants TID) followed 
by 8 weeks of probiotic Enterococcus faecalis (cells and 
autolysate of 1.5 to 4.5 x 107 CFU; 3 x 20 droplets/d) 
in suspension (Symbioflor-1®, SF-1; SymbioPharm, 
Herborn, Germany), or no probiotic treatment. Inclusion 
criteria were age 2–18 years and a doctor’s diagnosed 
recurrent rhinosinusitis. Exclusion criteria were immu-
nodeficiency, gastroesophageal reflux, cystic fibrosis, 
bronchial asthma, pertussis, allergic rhinoconjunctivitis, 
and previous treatment with SF1. The study population 
was recruited by 15 pediatric practitioners during the 
winter season 2007/2008 and stratified into two age 
groups (2–11 and 12–18 years).

To assess the intervention, the duration and re-
currence of sinusitis episodes were documented for 
6 months beginning with the first episode. Primary 
endpoints were the mean duration and frequency of 
sinusitis episodes per patient. Data from both groups 
were compared using Student’s t- and Chi-square tests, 
and a probability (p) level of 95% (p<0.05) was consid-
ered significant. All guardians supplied written informed 
consent prior to the study. Human experimentation 
guidelines of the German Drug Act and the Declaration 
of Helsinki / Hong Kong were followed.

3. Results
Of 204 children (111 girls and 93 boys), 121 (59.3%) 
received combined standard therapy and SF1, while 83 
(40.7%) received only the standard treatment (Table 1). 
The distribution by treatment mode was similar in both 
age groups: 61.0% versus 39% in children age 2 to 
11, and 57.0% versus 43% in those aged 12 to 18. No 
significant differences were noted for the severity of 
the sinusitis prior to treatment; however, in the younger 
age group, physicians tended to assign more patients 
with severe rhinosinusitis to additionally SF1 (χ2=5.112, 
p=0.078).

The number of sinusitis episodes was significantly 
lower in SF1 treated patients as compared with controls 
(Table 2). We also observed a positive impact for SF1 
on the duration of the rhinosinusitis episodes. The se-
verity of sinusitis was similar in patients treated with and 
in those without SF1.

Doctors assessed the safety and tolerability of SF1 
as “good” or “very good” in the majority of cases, and 
comparison between both management arms showed 

Age Group SF1 
(n=121)

Controls (n=83) p

gender (m:f) 2 to 11 33 : 39 21 : 25 0.985

12 to 18 24 : 25 15 : 22 0.4365

age (yrs) 2 to 11 5.87 ± 2.87 6.37 ± 2.65 0.345

12 to 18 13.9 ± 1.89 14.7 ± 1.76 0.402

weight (kg) 2 to 11 23.1 ± 9.19 24.7 ± 8.90 0.350

12 to 18 52.9 ± 12.7 55.6 ± 13.6 0.342

height (cm) 2 to 11 115.3 ± 21.3 117.2 ± 18.0 0.627

12 to 18 159.1 ± 10.0 161.1 ± 11.05 0.377

severity

sinusitis episode
at study entrance

2 to 11 mild 12 (16.7) 15 (32.6) 0.078

moderate 40 (55.6) 24 (52.2)

severe 20 (27.8) 7 (15.2)

12 to 18 mild 6 (12.2) 6 (16.2) 0.716

moderate 32 (65.3) 21 (56.8)

severe 11 (22.4) 10 (27.0)

Table 1. Characteristics of the study population (mean ± SD)

Age 
Group

SF1 
(n=121)

Controls 
(n=83)

p

number of 
episodes

2 to 11 2.46 ± 0.90 3.04 ± 1.09 0.049

12 to 18 2.61 ± 0.93 3.54 ± 1.16 0.042

duration of 
first episode

2 to 11 11.4 ± 5.05 16.1 ± 12.9 0.023

12 to 18 12.5 ± 10.3 9.86 ± 5.05 0.123

duration 
of other 
episodes

2 to 11 14.6 ± 14.2 24.9 ± 16.1 0.020

12 to 18 16.2 ± 12.70 19.9 ± 12.7 0.030

Table 2. Number and duration of sinusitis episodes with therapy 
(mean ± SD)
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superiority of additional SF1 compared with controls. No 
adverse events were noted, and general assessment of 
tolerability (rated of a 5-point VAS scale between “very 
good” and “insufficient”) by doctors and by parents ap-
proved the general acceptance of SF1 therapy; no dif-
ference was noted between SF1 and controls for either 
age group.

4. Discussion
Recurrent rhinosinusitis (RRS) is a challenging entity 
with a complex pathophysiology, consisting of underly-
ing conditions (e.g., anatomical obstruction, defects in 
the mucociliary clearance system, immunodeficiency, 
allergy, gastroesophageal reflux disease), infections, 
and environmental factors. Although the mainstay of 
treatment is antibiotic therapy, a large number of patients 
prove to be refractory even to long courses of broad-
spectrum agents. This has led to the exploration of alter-
native treatments. Previous studies have demonstrated 
the efficacy of probiotics for the prevention of allergic 
sensitization [2], in treatment of allergic rhinitis [3], and 
respiratory tract infections [4]. These protective effects 
might be explained by the observation that probiotic 
bacteria produce inhibitory substances against common 
pathogens, thus supporting the host in the fight against 
infections [5]. Our results show an overall positive impact 
of SF1 in paediatric RRS. The observed effects were the 
strongest in the younger age group, making this easy-
to-administer, painless, and safe adjuvant therapy even 
more attractive for children and their parents.

While some interventional studies have shown that 
probiotics may be used in addition to conventional 
management strategies to prevent or treat rhinosinusitis, 
others have produced conflicting results. In another 
recent trial, 3 months of probiotic Lactobacillus casei 
significantly decreased the number and duration of 
rhinopharyngitis [6]. In adults suffering from RRS, 4 
weeks of probiotic Lactobacillus rhamnosus significantly 
improved the clinical symptom score, but after 8 weeks 
no differences could be found compared to placebo [7].

Part of these differences may result from different 
bacterial strains that have been used in these studies 
and that may exert different immunological effects, 
as demonstrated in a placebo-controlled trial where a 
comparison of various probiotics revealed a heteroge-
neous impact on febrile airway infections in children [4]. 
The duration of the probiotic treatment may also be of 
importance. A clinical trial on probiotics in preschool 
children showed that fewer rhinitis episodes occurred 
in the latter half of the study, indicating that probiotic-
induced modulation might depend on longer treatment 

periods [8]. The majority of the studies with probiotics 
for rhinological symptom improvement have been done 
in patients with seasonal or perennial allergic rhinitis. It 
is possible that patients with RRS may have other fac-
tors, such as intermittent use of antibiotics and steroids 
for acute flare-ups, that may interfere with an optimum 
immunomodulatory probiotic response.

In RRS, antibiotic therapy can fail because of biofilm 
growth, as documented in surgical specimens obtained 
from inflamed sinuses in patients with chronic rhinosi-
nusitis. A bacterial biofilm consists of a colony of micro-
bial cells that live within a self-produced polysaccharide 
matrix, and are strongly adherent to a living or inert sur-
face. In a recent in vitro study, commonly used probiotic 
bacteria significantly decreased biofilm formation and 
viability of Streptococcus mutans [9], thus explaining an-
other possible mechanism of action of probiotic bacteria 
in RRS. Germs unresponsive to common antibiotics can 
also complicate RRS. Of particular interest, in intensive 
care unit patients, probiotic food supplementation signifi-
cantly inhibited Pseudomonas aeruginosa growth [10].

The goal of this pilot study was to evaluate probiotic 
Enterococcus faecalis in a real life setting, and the posi-
tive results will stimulate future research. Strengths of our 
study include the prospective controlled design and the 
patient-oriented outcomes. Our observational trial had 
inherent limitations, including the presence of multiple 
confounding variables and possible observer bias. As 
with all studies in young children, we relied on care giv-
ers’ accurate reporting of the children’s symptoms and 
accepted the limitations of this approach. With regard 
to the young age of many of our study participants, we 
could not use established and validated rhinosinusitis 
scoring instruments (e.g., the Sinonasal Outcome Test 
SNOT-20). Assignment to either SF1 or control group 
was not randomized but left to the decision of the treat-
ing physician. Despite both groups being balanced in 
their demographics and their basic clinical characteris-
tics, it cannot be excluded that the paediatricians have 
used selection criteria that remain undisclosed and may 
have biased the results. One such bias may be that 
children with more severe sinusitis were more likely to 
receive SF1 in addition to conventional therapy. But even 
if sicker patients were preferentially treated with SF-1, 
our data even emphasize its efficiency. Finally, stricter 
definition of sinusitis pathomechanisms, e.g., supported 
by laboratory testing for viral or bacterial origin, may 
be superior to clinical definitions and may have cor-
roborated the results. However, the advantages of an 
observational study under clinical routine conditions 
have to be weighted against these restrictions. Prospec-
tive randomized controlled studies should be designed 
to validate these findings.
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