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ABSTRACT

Recurrent respiratory tract infections (rRTIs), of
which there are three main groups—otitis
media, tonsillitis and sinusopathies—are very
common in paediatric populations and are
associated with significant morbidity and mor-
tality due to complications. These infections
substantially reduce quality of life for paediatric
patients and their families and are a significant
personal, medical and economic burden on the

patients, the patients’ families and the health-
care system. Most rRTIs are of viral origin;
however, indiscriminate use of antibiotics in
their treatment has led to development of bac-
terial resistance. Effective management of rRTIs
to reduce the burden of disease and to avoid
overuse of antibiotics has become a great ther-
apeutic challenge. New strategies for the man-
agement of paediatric rRTIs include focus on
prevention using non-specific immunomodu-
lators to boost the body’s natural defences
against infection and to downregulate
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infection- and allergen-induced airway inflam-
mation. The oral immunomodulator, OM-85, a
bacterial lysate, acts on the innate and adaptive
branches of the immune system, conferring
protection against viral and bacterial infections,
and controls inflammation, thereby reducing
tissue damage. OM-85 has demonstrated good
tolerability and clinical efficacy in reducing the
number and duration of RTIs in children with
recurrent airway infections. It has also been
reported to reduce the use of concomitant
medications, including antibiotics, time to cure
and school absenteeism. OM-85 is efficacious
and well tolerated when administered con-
comitantly with inactivated influenza vaccine
(IIV) and has been shown to reduce wheezing
attacks induced by RTI in young children.
Clinical results show that the greater the risk of
rRTIs, the greater the benefit with OM-85. OM-
85 may be considered a promising tool to add to
the limited armamentarium of the ear, nose and
throat (ENT) physician dealing with rRTIs and
their complications, such as recurrent wheeze
and asthma inception.
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Key Summary Points

Recurrent respiratory tract infections
(rRTIs) are common in young children
and present a significant burden on the
patients’ families and the healthcare
system overall. As a result, effective
management of rRTIs becomes a great
therapeutic challenge.

Immunological immaturity and
environmental factors put children at
increased risk of recurrent respiratory tract
infections. rRTIs early in life, and episodes
of viral-induced wheezing in particular,
are a significant risk factor for asthma
confirmed diagnosis in later life.

The use of non-specific
immunomodulation (i.e. OM-85) to boost
the body’s natural defenses against
infection and to downregulate in parallel
airway inflammation and airway hyper-
reactivity offers a strategy in the
management of rRTIs in children,
including those with atopy.

The efficacy and safety of oral bacterial
lysates OM-85 have been assessed in a
number of clinical studies in children and
may be considered an effective
preventative strategy to protect children
against recurrent ENT infections and
improve the disease burden for the
patients and their families.

INTRODUCTION TO RECURRENT
RESPIRATORY TRACT INFECTIONS

Respiratory tract infections (RTIs) of the upper
airways (URTIs) comprise approximately 90% of
all infections and include rhinitis (na-
sopharyngitis and rhinosinusitis), tonsillitis
(amygdalitis), laryngitis and otitis media [1–3].
These infections are very common in paediatric
populations and are associated with significant
morbidity and mortality, particularly in devel-
oping countries, and are often recurrent (rRTIs).
The practical definition of rRTI is at least three
episodes of a specific ear, nose and throat (ENT)
infection per year, but there is no overall con-
sensus about the threshold of recurrence in all
ENT infections. Acute otitis media (AOM) is
defined as recurrent when there are three or
more episodes in 6 months or four or more
episodes in a year [4]. In the case of chronic
rhinosinusitis (CRS) with acute exacerbations,
recurrence is defined as five or more episodes in
a year. The definition of recurrent tonsillitis is
five episodes per year in the first year of recur-
rence or three or more episodes per year for 3
consecutive years [5]. rRTIs are very common in
otherwise healthy children. In developed
countries, up to 25% of children aged under
1 year and around 18% aged 1–4 years experi-
ence rRTIs [6]. Typical incidence rates are 3–8
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URTIs per year, with around 10–15% of children
experiencing at least 12 infections each year [7].
At least 80% of RTIs are caused by viruses [6],
with the most common including human rhi-
novirus (HRV), respiratory syncytial virus (RSV),
adenoviruses and influenza virus [6, 8]. When
these infections are recurrent (rRTIs), they
reduce the quality of life for both children and
their families. A study by Jiang et al. in 420
children aged 2–4 years (220 children with
rRTIs, 200 healthy children) showed that chil-
dren with rRTIs had statistically significantly
(p\ 0.05) lower physical (84.2 ± 12.2 vs.
92.6 ± 6.8), emotional (63.4 ± 13.7 vs.
88.7 ± 13.3), social (79.7 ± 13.0 vs. 95.4 ± 8.0)
and school functioning (67.9 ± 7.1 vs.
89.5 ± 8.0) than healthy children according to
the Generic Core Scales score; see Fig. 1 [9].

Furthermore, rRTIs have a socioeconomic
impact (frequent medical visits [10], healthcare
costs [6], transport costs, work/school absen-
teeism [11]) and are associated with deteriorated
lung function and decreased quality of life of
the children and their families [9, 12]; see Fig. 2.

Another important consideration in paedi-
atric patients with rRTIs is antibiotic collateral
damage (development of bacterial resistance
and microbiota disruption) as a result of indis-
criminate use of antibiotics [13]. Effective
management of rRTIs to reduce the burden of
disease and to avoid overuse of antibiotics for
these infections of mostly viral origin has
become a great therapeutic challenge.

This article summarises the latest research
into paediatric rRTIs presented at the satellite
symposium ‘‘Pediatric recurrent ENT infections:
can we do more?’’ at the First World Congress of
Pediatric ENT (‘‘In the 21st century’’), held in
Buenos Aires, Argentina, on 8 April 2019.

METHODS

This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors. No systematic research of
the literature was performed but a review of
recent literature was conducted and the most
relevant articles were retained.

Protection of an Immunomodulator
Against Airways Infections in Paediatrics

The Rationale for Using OM-85 Centres
on the Gut-Lung Immune Axis
The human immune system comprises a myriad
of cells and molecules that need to work in
coordination like a finely tuned orchestra,
communicating with each other and the rest of
the body cells, with multiple cytokines acting as
molecular messengers. The human immune
system can be subdivided into three branches:
constitutive, innate and adaptive immunity.
Innate immunity can be broadly viewed as a
rapid (minutes to hours), non-specific response

Fig. 1 Impact of rRTIs on quality of life. Reference: Jiang et al. [9]
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to a wide variety of stimuli, with no memory
function. In contrast, adaptive immunity pro-
vides a slower (days to weeks), specific and
adjustable response to antigens that leaves a
memory, which enables the immune system (T-
and B-lymphocytes) to respond faster and
stronger the next time it is challenged by the
same antigen.

OM-85 is an oral immunomodulator the
active principle of which is an extract of 21
bacterial strains of 5 different pathogenic res-
piratory bacterial genera (8 species and sub-
species). Non-specific immunomodulation with
bacterial lysate OM-85 to boost the body’s nat-
ural defences against infection and to down-
regulate infection- and allergen-induced airway
inflammation and airways hyper-reactivity
provides a strategy for the management of rRTIs
in at-risk (including atopic) children [14–16].

The mechanistic rationale for using OM-85
to prevent respiratory conditions centres on the
gut-lung immune axis. When administered
orally, OM-85 diffuses through the intestinal
mucosa into Peyer’s patches [organised lym-
phoid follicles of the gut-associated lymphoid
tissue (GALT)], selectively activates dendritic
cells (DCs) and shapes the innate and adaptive
immune response. The active components of
OM-85 are sampled by antigen-presenting cells
(APCs; e.g. DCs) resident in the Peyer’s patches,
and this leads to maturation of DCs (together
with B-cells) into an APC phenotype (upregu-
lation of CD40, CD80 surface expression) [18].

The subsequent DC-initiated immune cascade
involves homing of cells from both innate and
adaptive branches of the immune system to the
mucosal-associated lymphoid tissue (common
examples are oral, airway, and intestinal
mucosa [17]) and subsequent polyclonal anti-
body production [18–22].

OM-85 affects innate immunity through
increasing antimicrobial peptides (AMPs);
increasing neutrophil recruitment through
chemokines (CCL2, CCL3, CXCL1, CXCL5,
CXCL6, CXCL8); increasing natural killer cells
(cytotoxic lymphocytes), monocytes and neu-
trophils, which are important for phagocytosis;
and increasing antiviral cytokine release (e.g.
interferon [IFN]-a and IFN–b) [18–20].

In adaptive immunity, OM-85 increases the
interaction between T-cells and dendritic cells
and increases cytotoxic T-cells and production
of IFN-c. It also affects how B-cells produce
antibodies, particularly immunoglobulins (Igs)
IgG and IgA (IgA is the best antibody defence in
salivary and airway secretions), and increases B
cell maturation [18].

OM-85 Confers Protection Against Viral
and Bacterial Infections
The studies in this section were performed
in vitro and in vivo; therefore, n represents the
number of repeated experiments.

OM-85 acts on the innate and adaptive
immune branches, conferring protection
against viral and bacterial infections. OM-85

Fig. 2 Burden of disease: consequences of recurrent RTIs. Reference: Adapted from Schaad et al. [4]
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increases the expression of key antiviral
cytokines (IFN-a, IFN-b and IFN-c), thereby
helping to create a basal antiviral state; see
Figs. 3, 4 [20–22].

Further mechanisms by which OM-85
increases the antiviral immune response
include: increasing human b-defensins (an-
timicrobial defence and cell surface receptors),
increasing peripheral blood mononuclear cells
(PBMC) and release of non-specific polyclonal
antiviral response (RSV and influenza virus
antibodies) in the serum and airways. OM-85
has been shown to lower viral load in lung tis-
sue on day-5 post-influenza infection compared
with an untreated control group, providing

rapid control of infection in a well-defined
in vivo infection model [23] (see Fig. 5) and to
reduce HRV infection in control and asthma
human bronchial epithelial cells.

OM-85 also demonstrates an antibacterial
effect (e.g. against Streptococcus pneumoniae or
Klebsiella pneumoniae) and protects against sec-
ondary bacterial infections [23]; see Fig. 6. OM-
85 increases the antibacterial immune response
by releasing non-specific polyclonal IgA and
IgG in serum and airways and improving dis-
ease scores in animal models following influ-
enza challenge [21, 23].

Downregulation in Chronic Inflammatory
State
Effective treatments for rRTIs need to provide
an antiviral state and have an antibacterial
effect so the patient avoids common viral res-
piratory infection and secondary bacterial res-
piratory complications to reduce the overall
associated morbidity. The treatment should
control inflammation to reduce tissue damage,
thus providing a two-stage process of combat
and control.

As well as creating a pre-alert condition in
the infection state, OM-85 has been shown to
downregulate (dampen) the immune system to
help in airway chronic inflammatory states,
such as CRS [24, 25], by decreasing the levels of
proinflammatory cytokines (e.g. interleukin
[IL]-1b) in a dose-dependent manner [24],
dampening recruitment of inflammatory cells

Fig. 3 Effect of OM-85 on IFN-a production. *p\ 0.05. CPG 50-C-phosphate-G-3, Ut untreated. Reference: Parola et al.
[19]

Fig. 4 Effect of OM-85 on IFN–b production at different
concentrations (40 to 640 mcg/ml). The increase on IFN-
beta production correspond with the increasing concen-
tration of OM-85. ***p B 0.001. These in vitro results
represent mean ± SD (n = 3 technical replicates).
Reference: Parola et al. [19]
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[22] and increasing the levels of anti-inflam-
matory cytokines (e.g. IL-10) [20], thus reducing
tissue damage. Other effects of OM-85 include
increasing tolerogenic dendritic cells (CD103?),
activation of T-cells or conversion to Treg cells,
and decreasing type 2 DCs (ICOS-ligand)
[18, 21].

OM-85 may also aid maturation of the
immune system in children by correcting Th1/
Th2 imbalance through increasing Th1 cytoki-
nes (IFN-c), increasing Treg cytokines (IL-10)
and decreasing Th2 cytokines (IL-4, IL-5, IL-13)
[18, 24]. The correction of this Th2-oriented
imbalance and other anti-inflammatory activity

(such as decreasing inflammatory cell infiltra-
tion and decreasing eosinophils, neutrophils,
macrophages and T- and B-cells [18]) may help
reduce atopic responses related to wheezing and
asthma. For example, increased levels of IL-10
are associated with decreased airway inflam-
mation, subsequent tissue remodelling and
decreased hypersecretion. These effects com-
bined with the reduced risk of rRTIs, which
predispose to asthma and cause exacerbations,
form the mechanistic framework for a reduced
risk of these conditions [16, 18].

Fig. 5 Effect of OM-85 against viral infections in an
in vivo infection model. The viral load in lung tissue was
determined on day 5 and 10 post–influenza virus
infection. Data are representative of 2–5 experiments with

5–10 mice per time point. Error bars represent minimum
to maximum value range. Statistical analysis was performed
by Student’s t test. ***p\ 0.001. Reference: Pasquali et al.
[21]

Fig. 6 Effect of OM-85 against secondary bacterial infec-
tions in an in vivo infection model. Disease score of
control or OM-85-treated mice following influenza infec-
tion and Klebsiella pneumoniae. Data are representative of

three experiments with 5–10 mice per time point. Error
bars represent SD. Reference: Pasquali et al. [21]. https://
creativecommons.org/licenses/by-nc/4.0/
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NEW INSIGHTS IN PREVENTING
RECURRENT EAR, NOSE
AND THROAT INFECTIONS
IN CHILDREN

Unmet Need in Management of Recurrent
Respiratory Tract Infections in Children

The current standard of care in management of
rRTIs in children is primarily focused on RTIs
treatment including symptom relief [26, 27].
Ideally, the focus should be on prevention
rather than treatment of RTIs and this should be
based on a clear understanding of risk factors.
There is an important unmet need for prompt
and correct diagnosis as well as an intelligent
use of multiple and complementary preventa-
tive approaches to ultimately reduce the overall
burden of disease and the overuse and abuse of
antibiotics for these mostly viral RTIs [4].

Need for Preventative Strategies

General prophylaxis and other common pre-
ventative measures are put in place to reduce
the infection rate in this fragile paediatric pop-
ulation. Prevention of recurrences through
elimination of environmental risk factors and
patient-tailored behavioural modification are
strongly recommended [6, 28]. Unfortunately,
these measures are only partially effective;
behavioural interventions (e.g. avoidance of risk
factors) are not always applicable or followed.
Alternative strategies include targeted medical
interventions (such as systematic use of avail-
able paediatric vaccination programmes, when
indicated or recommended) and surgical inter-
ventions (e.g. adenotonsillectomy in cases of
recurrent pharyngo-tonsillitis), although the
indications are limited and potential risks
associated with surgical procedures are an
important consideration [5].

Efficacy of OM-85 in Children

Boosting immune system activity with non-
specific immunomodulation in paediatric
patients has been suggested as a potential

complementary strategy to improve protection
of children against rRTIs [18]. Oral bacterial
lysate OM-85 has demonstrated clinical efficacy
in reducing RTIs in at-risk children with rRTIs
[29–32]. The dose regimen for OM-85 used in 6-
or 12-month studies in prevention of RTIs is
10 days/month for 3 months.

In children affected by rRTIs in a ran-
domised, double-blind, placebo-controlled
study, the proportion of RTI-free patients (the
primary endpoint) was significantly higher in
the OM-85-treated group compared with the
placebo group (see Fig. 7) with total infections
35% lower with OM-85 versus placebo in all
children in the study and 28% lower in children
aged\6 years [33].

OM-85 has also been associated with fewer
RTIs than placebo (143 versus 299; difference of
52%; p\ 0.001; primary endpoint) at 6 months
in a randomised, double-blind, placebo-con-
trolled study in girls aged 6–13 years [35]. OM-
85 also reduced the number of infections in
each patient from 494 to 143, with placebo
reducing the number of infections from 509 to
299 (p\0.001, for both comparisons) [35].
There were fewer infections at each month with
OM-85 compared with placebo (p\0.05, at
months 2, 3, 4 and 6) [35].

OM-85 has also been reported to reduce
antibiotic use, time to cure and school absen-
teeism; see Fig. 8 [35].

OM-85 was also shown to significantly
reduce the number and duration of acute RTIs
(primary endpoint), with 131 acute RTIs in
paediatric patients who received OM-85 com-
pared with 224 in those who received placebo in
a randomised, double-blind, placebo-controlled
study [36]. The mean RTIs per patient were
significantly lower with OM-85 at 12 months:
5.0 vs. 8.0 (p\ 0.001), 38% lower (all patients)
and 4.9 vs. 8.3 (p\ 0.01), 41% lower (patients
aged under 6 years). The total duration of acute
RTIs was significantly lower with OM-85 com-
pared with placebo: median 30.5 vs. 55.0 days
(p\ 0.001), 45% lower (all patients). A higher
proportion of children (57% higher; p\ 0.001)
without recurrences (fewer than six acute RTIs)
and less antibiotic consumption (44% less;
p\0.001) was also reported with OM-85 [36].
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Almost a decade ago, Prof. Schaad and the
Cochrane collaboration published two inde-
pendent meta-analyses of several paediatric
randomised controlled trials where children
treated with OM-85 had significantly and con-
sistently fewer cases of rRTIs [33, 34]. In the
meta-analysis published by Schaad, a 35.5%
decrease in the overall mean number of paedi-
atric acute RTIs was demonstrated with OM-85
compared with placebo [37]. This was con-
firmed in 2012 in an updated meta-analysis in

852 children performed by the Cochrane col-
laboration group in which the immunomodu-
lator OM-85 was shown to significantly reduce
total acute RTIs by 35.9% [38].

Concomitant Use of OM-85
and Inactivated Influenza Vaccine

The concomitant use of OM-85 3.5 mg/day and
inactivated influenza vaccine (IIV) showed
superior clinical benefit compared with IIV only

Fig. 7 Effect of OM-85 on incidence of RTI and use of
concomitant treatments in paediatric patients with rRTIs.
Reproduced with permission from Paupe Jean.
Immunotherapy with an Oral Bacterial Extract (OM-85

BV) for Upper Respiratory Infections. Respiration. 1991;
58:150–154. Copyright� 1991 Karger Publishers, Basel,
Switzerland

Fig. 8 Effect of OM-85 on antibiotic use, time to cure
and school absenteeism in paediatric patients with rRTIs.
Number of patients: OM-85 group, n = 99; placebo
group, n = 100. Study duration was 6 months. Reprinted
from Clinical Therapeutics, 22, Jaime V. Jara-Pérez,

Arturo Berber, Primary prevention of acute respiratory
tract infections in children using a bacterial immunostim-
ulant: A double-masked, placebo-controlled clinical trial,
748–759, Copyright (2000) with permission from
Elservier
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in a prospective, randomised, single-blind study
in 68 children aged 36–59 months with rRTIs
and at least one previous IIV [35]. OM-85 was
administered once daily for 10 days during
3 months, and IIV was administered 15 days
after the end of the first 10-day course. There
was a greater reduction in lower RTIs (67%;
p\0.05), URTIs (35%; p\0.05), antibiotic use
(72%; p\ 0.05) and days absent from school
(52%; p\0.05) in the OM-85 plus IIV group
compared with the IIV only group. These results
show OM-85 may be administered with IIV to
reduce rRTIs in this at-risk paediatric population
and does not affect humoral immunity to the
vaccine. Follow-up for 14 days after vaccination
with IIV given with or without OM-85 showed
that OM-85 administered with IIV was well
tolerated in the short term [39]. Local and sys-
temic adverse events were similar in both
groups, and no serious adverse events were
reported.

OM-85 and Virus-Induced Wheezing

Children with rRTIs often suffer from recurrent
wheezing, which is a significant risk factor for the
development of asthma in later life. In a double-
blind, randomised, placebo-controlled, parallel-
group study in 75 children aged 1–6 years with
recurrent nasopharyngitis and virus-induced
wheezing, OM-85 3.5 mg/day prophylaxis (OM-
85 given 10 days at the start of three consecutive
months) led to significantly fewer episodes of
nasopharyngitis (37.5%; p\ 0.001) and signifi-
cantly decreased the occurrence of wheezing
attacks (37.9%; p\0.001; primary endpoint)
and the duration (p\ 0.001 for both cumulative
attack duration and duration of a single attack)
compared with placebo; see Fig. 9 [36].

The impact of treatment observed after
3 months was maintained for 12 months after
the prescription, which shows OM-85 prevents
wheezing attacks in young children [40].
Reduction in recurrent nasopharyngitis was also
first observed at 3 months and persisted until
month 12.

A recent meta-analysis by Yin confirmed the
clinical benefit of OM-85 compared with no
treatment in 4851 patients from several studies

in terms of decreasing the duration of wheezing
[37].

Recent data from a retrospective, observa-
tional study in 400 children aged 3–6 years (200
received OM-85, 200 no treatment) with rRTIs
indicate that OM-85 administered before the
winter season can effectively and safely reduce
the risk of new episodes of RTI (reduction of
wheezing episodes and antibiotic courses) in this
paediatric population and that a second course of
OM-85 administration the following year can be
useful to maintain protection, particularly when
the diagnosis of rRTIs is made in younger chil-
dren whose immune systems still require con-
siderable time to mature [38]. OM-85 was well
tolerated in this study: no severe adverse events
were reported during either OM-85 course. The
results also confirmed the safety profile of OM-85
when administered with IIV (n = 49).

A randomised, double-blind, placebo-con-
trolled study to assess the efficacy and safety of
OM-85 in 288 children aged 1–6 years with rRTIs
showed that OM-85 can significantly reduce the
risk of new infections (primary endpoint) in
these patients, thus limiting the total burden of
these diseases regardless of atopy/allergy history
[39]. During the study period, at least one new
episode of RTI was diagnosed in over 65% of
children who were given placebo and in only
about one-third of those who received OM-85;
efficacy was greater in children at high risk of
RTIs (50% of placebo patients had at least three
episodes of nasopharyngitis/pharyngitis com-
pared with 21% of OM-85 patients), and recur-
rences in treated children were reduced by about
50% compared with untreated patients.

LESSONS LEARNT FROM CLINICAL
PRACTICE IN RECURRENT ACUTE
OTITIS MEDIA, CHRONIC
RHINOSINUSITIS AND ACUTE
TONSILLITIS

Challenges of Paediatric Recurrent ENT
Infections in Clinical Practice

Approximately 90% of children will experience
AOM before they reach school age, with half of
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them already presenting with infection during
the first year of life [40]. Up to 5% of children
with URTIs progress to acute rhinosinusitis, and
some may develop chronic respiratory illness,
such as CRS [41]. Tonsillitis is also very com-
mon during childhood and recurrence may be
an indication for tonsillectomy (amygdalec-
tomy), although the risks associated with the
procedure should be considered.

Recurrent Acute Otitis Media

To treat paediatric patients with recurrent acute
otitis media (rAOM) effectively, ENT physicians
need to consider the patients as a whole,
including medical, social and environmental
factors. Factors and habits that influence the
incidence of rAOM include oral ventilation,
breastfeeding, pacifier and milk bottle use, pas-
sive smoking, attendance at childcare institu-
tions, chlorine and algaecides, socioeconomic
factors and crammed households. Pharmaco-
logical treatments comprise a diverse set of
tools, including hypertonic saline solutions,
topical corticoids, antihistamines, non-specific
immunomodulation, specific influenza vaccine
(in children aged at least 6 months), pneumo-
coccal vaccine, specific immunoallergic agents,
gastroesophageal reflux medicine and

prophylactic antibiotics (in special cases of
immune deficiency). Other associated treat-
ments for this condition include phoniatric
treatment for ventilation, swallowing and Eus-
tachian tube function, and orthopaedic or
orthodontic treatment.

The increasing scientific evidence for
immunomodulation in prevention of rAOM has
led to a shift in focus from treatment to pre-
vention in the management of paediatric
patients with rAOM. The efficacy and safety of
the bacterial lysate OM-85 have been assessed in
several paediatric clinical studies.

Although only a small number of cases of
otitis media were reported in the children in
two randomised, placebo-controlled studies (8/
99 and 25/100 [35] and 3/26 and 14/28 [36] in
the OM-85 and placebo groups, respectively),
substantially fewer (68–75%; p\ 0.001) AOM
episodes were observed in the patients treated
with OM-85 compared with those who received
placebo [35, 36].

A retrospective intervention study in 100
children aged\ 13 years with confirmed rAOM
showed that OM-85 (3.5 mg/day) was associated
with no co-morbidities in 81% of patients (the
remaining 19% had craniofacial co-morbidities
or laboratory-confirmed immunoallergic
pathologies) and 94% (76 of 81) of patients

Fig. 9 Effect of OM-85 on cumulative wheezing attack
duration and duration of a single wheezing attack in
paediatric patients with rRTIs. Reprinted from Journal of
Allergy and Clinical Immunology, 126, Cem Hasan Razi,
Koray Harmancı, Ayhan Abacı, Osman Özdemir, Şamil

Hızlı, Rahime Renda, Fersin Keskin, The immunostimu-
lant OM-85 BV prevents wheezing attacks in preschool
children, 763–769, Copyright (2010), with permission
from Elservier
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adhered to treatment (administration on an
empty stomach was required and there was
greater adherence when administration was
straight after school rather than first thing in
the morning) [42]. A total of 61 of 76 (80%)
treatment-compliant paediatric patients did not
present with rAOM after OM-85 treatment
(comparing the number of AOM episodes per
year before treatment with that after treatment
in each patient). Furthermore, 49% of paediatric
patients did not require antibiotic therapy dur-
ing the first 6 months, and 34% did not require
antibiotic therapy in the first 12 months. The
study results showed that atopic patients, who
are more susceptible to complications such as
rAOM, may benefit further from immunomod-
ulatory intervention and confirm the further
clinical benefit of such intervention in these at-
risk children.

Chronic Rhinosinusitis
Immunomodulation with OM-85 has also
demonstrated benefits in paediatric patients
with CRS. In a randomised, double-blind, pla-
cebo-controlled trial including 55 children aged
4–12 years with acute exacerbation of CRS, OM-
85 significantly decreased the number (by 65%)
and the total duration (by 64%) of acute epi-
sodes after 6 months compared with placebo
[27]. Historically, symptom improvement due
to prevention of acute episodes is usually seen
by the 2nd month of treatment; here, symp-
toms such as cough, nasal discharge and nasal
congestion improved after 15 days of treatment,
with the improvement lasting and increasing
into the 5th month after the start of treatment
and at the end of the study (6th month) for
cough and nasal congestion symptoms; see
Fig. 10.

Significantly fewer (65%; p\ 0.05) and
shorter (73%; p\0.01) episodes of CRS were
also noted. In addition, serum IgA levels were
significantly greater with OM-85 than placebo
at month 5 (p\ 0.01) and 6 (p\0.05).

Subacute Rhinosinusitis
Another randomised, double-blind, placebo-
controlled study in 56 children aged 18 months
to 9 years with subacute rhinosinusitis

demonstrated a more rapid time to improve-
ment/cure and more pronounced clinical
improvement (primary endpoint) with OM-85
(3.5 mg/day for the first 10 days of 3 consecu-
tive months) compared with placebo (time to
improvement/cure 44% vs. 24%; p\ 0.05) and
consequently reduced total days of illness [43].

As well as reducing the number of exacer-
bations, OM-85 significantly reduced the use of
concomitant medications (21%; p\0.05),
including antibiotics (29%; p\0.05), compared
with placebo. Duration of concomitant treat-
ment was also reduced with OM-85 compared
with placebo (24%; p\0.05).

The difference in clinical score between the
OM-85 and placebo groups was seen from day 1.
The most pronounced effect on clinical score
was observed since day 15 and was maintained
at a statistically significant level over time.

Acute Tonsillitis
In a retrospective, observational study in 177
children aged 1–15 years with recurrent acute
tonsillitis, OM-85 (3.5 mg/day for the first
10 days of 3 consecutive months) decreased the
frequency of episodes of acute tonsillitis in the
short term and reduced recurrent tonsillitis over
the long term [44]. After a median of 9 months’
follow-up, no tonsillectomy was required in [
50% of treated patients [47]. A total of 75.6%
patients treated and followed up responded to
treatment [total response (no new episodes or
recurrent tonsillitis), 51.2%; partial response
(reduced re-exacerbation), 24.4%] indicating a
significant reduction in recurrent tonsillitis.

Safety and Tolerability of OM-85
OM-85 has shown a good safety profile that has
remained unchanged in nature and frequency
for over 30 years of clinical paediatric use, so is
supported by long established use and robust
medical evidence. Adverse events observed
during OM-85 treatment are mainly non-seri-
ous and transitory, with known and manage-
able risks [37, 38]; the most common are
headache, gastrointestinal symptoms and skin
rashes.

In a prospective study of children with IgA
deficiency and febrile attacks, treatment with
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the immunomodulator OM-85 did not affect
clinical or laboratory markers for autoimmunity
[45], and it was effective and well tolerated in
children with mild IgG deficiency [34]. OM-85
was also well tolerated when administered in
combination with IIV, did not interfere with
antibody titres of vaccine and had no observed
effect on humoral immunity [39].

DISCUSSION AND CONCLUSIONS

Some benign RTIs are expected during immune
system development; however, immunological
immaturity and environmental factors, includ-
ing frequent social contact, exposure to pollu-
tion and lack of breastfeeding, are associated
with increased risk of rRTIs in children. These
recurrent infections early in life, particularly
episodes of viral-induced wheezing, are a sig-
nificant risk factor for the development of
asthma in later life.

The oral immunomodulator, OM-85, acts on
the innate and adaptive branches of the
immune system, reducing the risk for against
viral and bacterial infections, and controls
inflammation, thereby reducing tissue damage.
OM-85 has demonstrated good tolerability and

clinical efficacy in reducing the number and
duration of RTIs in children. It has also been
reported to reduce the use of concomitant
medications, including antibiotics, time to cure
and school absenteeism. OM-85 is efficacious
and well tolerated when co-administered with
IIV and has been shown to reduce infection-
induced wheezing attacks in young children.
The downregulating effect of OM-85 may con-
tribute to its good tolerability profile in children
with this recurrent condition.

The concomitant use of OM-85 with routine
paediatric vaccines, including IIV, is an impor-
tant consideration. Bearing in mind the mech-
anism of action of the product and the long-
term use in children in clinical practice, and
based on pharmacovigilance data, no drug-drug
interactions and safety issues with paediatric
vaccines have been reported with the use of
OM-85. The product is registered in many
countries and the label does not report any
contraindications on its use with paediatric
vaccines.

Meta-analysis of studies with available data-
bases indicate that immunomodulators are not
very effective in the prevention of an occasional
acute RTI but are in the prevention of recurrent
infection [37, 38, 46]. Furthermore, the meta-

Fig. 10 Effect of OM-85 on symptoms of chronic
rhinosinusitis in paediatric patients. Presence by a 3-point
rating scale: 1 = none; 2 = moderately frequent (weekly);
3 = frequent (daily). Assessment by a 4-point rating scale:
0 = none; 1 = clear; 2 = mucoid; 3 = purulent. Fre-
quency and intensity as: severe congestion: 1 = none;
2.5 = moderately frequent (weekly); 3 = frequent (daily);

mild congestion: 1 = none; 1.5 = moderately frequent
(weekly); 3 = frequent (daily). Reproduced with permis-
sion from Zagar, Sasa and Löfler-Badzek, Dagmar. Bron-
cho-Vaxom� in Children with Rhinosinusitis: A Double-
Blind Clinical Trial. ORL. 1988; 50: 397–404. Copy-
right� 1988 Karger Publishers, Basel, Switzerland
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analysis by Schaad showed that the beneficial
effect of OM-85 is proportional to the number
of RTIs in the previous 12 months and is greater
in younger children [37]. Hence, the greater the
risk of rRTIs is, the greater the benefit with OM-
85. Recurrence of RTIs is very common in the
first few years of life. OM-85 is associated with
extremely relevant benefits in the first 6 years of
life [47].

OM-85 provides a pre-alert state, with early
protection against viral and bacterial infection,
and then regulates inflammation to minimise
tissue damage to the patient thereby achieving a
balanced immune response.

OM-85 has been recommended as adjunct
medication to standard medical treatment in
adults with CRS without polyps [48, 49] and was
mentioned in a recently published consensus
paper as an effective product to prevent RTIs in
children [50]. A recent systematic review con-
cluded that OM-85 can be considered a
promising and additional tool in the limited
armamentarium of the ENT physician dealing
with paediatric ENT infections and their com-
plications [51].

A clear understanding of the immune system
and the generation of high-quality research data
on the use of immunomodulatory strategies are
key to progress the treatment of rRTIs in pae-
diatric patients. Recurrence of RTIs is extremely
common in the first few years of life and there is
considerable clinical evidence to support OM-
85 as an attractive option for the treatment of
paediatric rRTIs, particularly as there are no
alternative effective immunomodulators that
can be administered in the first years of life.

The evidence of the clinical efficacy and
safety of OM-85 in paediatric patients with rRTI
(including concomitant use with paediatric
vaccines) is sufficiently robust (for example, see
[43]) to recommend further studies in children
at higher risk who may benefit further from
OM-85.

Of course, using modulators is not the only
way to reduce unnecessary antibiotic use for
rRTIs. The importance of educative antimicro-
bial stewardship efforts for improving appro-
priateness of prescriptions cannot be
underestimated.
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