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Abbiamo fatto progressi nella 
prevenzione delle riacutizzazioni 

nel bambino con condizioni 
respiratorie croniche di base?



AGENDA

• Epidemiologia delle riacutizzazioni respiratorie

• Fattori di rischio e possibilità di prevenzione

• Ruolo degli immunostimolanti
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20% of all children have at least 1 
episode of LRI associated with 
wheezing in the first year of life

70% of these are associated with 
viral infections

Wright AL. Lower respiratory tract illness in the first 
year of life. Am.J.Epidemiol. 1996

Burden of wheezing and asthma
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Gern JE. JACI 2006;117:72-8.

SEASONALITY AND ETIOLOGY OF 
WHEEZING EPISODES IN 285 
CHILDREN IN THE 1ST YEAR OF LIFE
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HRV-A, HRV-B and HRV-C are very widespread and continuously co-
circulating on all continents throughout the world
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Courtesy of Giovanni A. Rossi 



Heymann PW. Viral pathogens in nasal secretions among children
hospitalized for wheezing in relation to age. JACI 2004: 114: 239-47
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RSV and Rhinovirus are key agents in the 
exacerbation of childhood wheeze

VIRAL PATHOGENS IN CHILDREN
HOSPITALIZED FOR WHEEZING
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Infants hospitalized for RSV bronchiolitis:
18 years follow-up

Sigurs, Thorax 2010

Control
(n=92)

A
to

py
0
5
10
15
20
25
30
35
40
45
50

43%

17%

RSV
(n=46)

0
5
10
15
20
25
30
35
40
45
50

A
st

hm
a 

&
  r

ec
ur

re
nt

 w
he

ez
e

39%

9%

RSV
(n=46)

Control
(n=92)

n=46



“Norm
al” 

Virus Abnormal 
Host

Asthma

Host Factors?

¯ antiviral responses
¯ lung function

Genetic polymorphisms



• day-care attendance,
• early socialization,
• large family size, 

overcrowding,
• positive family history on 

atopic diseases,
• school-aged siblings,
• prematurity,
• low bodyweight infants,
• reduction of breast-feeding,

• climate and environmental 
factors (indoor and outdoor 
pollutions exposure),

• home dampness,
• pets at home (especially cats 

and dogs),
• parental smoking and 

smoking in pregnancy,
• anatomic or functional 

alterations of the upper or 
lower airways,

• allergy/atopy,
• gastroesophageal reflux,
• male gender,
• poor socio-economic 

conditions with malnutrition,
• intense training and physical 

stress,
• missed vaccination.

RISK FACTORS FOR RECURRENT 
RESPIRATORY INFECTIONS IN CHILDREN

Savitha MR, Nandeeshwara SB, Pradeep Kumar MJ, ul-Haque F, Raju CK. Modifiable risk factors for acute lower 
respiratory tract infections. Indian J Pediatr. 2007 May;74(5):477-82.



• Treatment 

¨ limited role of antibiotics

¨ role of symptomatic measures

• PREVENTION

¨ Firstly, based on risk factors
¨ Secondly, based on past history

WHAT CAN BE DONE?



HIGH BACTERIAL OR VIRAL LOAD
IN NASOPHARYNX

High bacterial or viral load in nasopharynx

RRTIs
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Age

Allergy

Passive
smoking

Day care
attendance

Seasonality

Air
pollution

Genetics

Continuous
pacifier

Low
vitamin D

Older
siblings

Nasopharyngeal 
flora

Sleeping
position

Male sex

No or
reduced
breast-
feeding

Abudant
nasal
secretions
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Immunità umorale e 
fagocitica raggiunge 
la massima efficacia 
nel 5-6° anno di 
vita (ma IL12 a 10 
anni)





I sistemi dell’immunità innata ed adattativa 
sono strettamente integrati tra loro 

a livello cellulare e molecolare

Cellule dendritiche

Ponte tra immunità innata e acquisita



New complexities in CD4+ T cell differentiation

Z. Chen et al, Immunol Res, 2007



Dominguez-Bello MG et al. Gastroenterology 2011;140:1713–1719

Initial gut bacteria (founder species)
depends upon delivery mode

Vaginal delivery:

-Lactobacillus,
Prevotella spp

-Vertical
inheritance
from mother

C-section:

Staphylococcus
Corynebaterium
Propionibacterium spp

-Higher susceptibility 
to certain pathogens

-Higher risk of atopic 
disease

New strains (less certain in
origin) outcompete old ones

-Rapid increase in diversity

-Early microbiota in
development=high instability

-Shifts in response to diet,
illness

-Highly distinct, 
differentiate microbiota

-Microbial community
may continue to change,
but at a slower rate than
in childhood

Substantially different
gut communities than in
younger adults



Antibiotic overuse: Stop the killing of  
beneficial bacteria
Blaser; Nature, 2011, Vol 476: 393-394

• Evidence is accumulating that our welcome residents do not recover 
completely from antibiotics or are replaced in the long term by 
resistant organisms

• Overuse of  antibiotics could be fueling the dramatic increase in 
conditions such as obesity, type 1 diabetes, inflammatory bowel 
disease, allergies and asthma, which have more than doubled in 
many populations



COPD

“Fetal programming” e maturazione polmonare

Prematurità
Infezioni

Inquinanti 
Allergeni

Fumo

Tutti I fattori che espongono ad un’alterata maturazione polmonare nei primi 5 anni di vita
determinano un maggiore rischio di sviluppare asma infantile e BPCO precoce nell’adulto



18

Inquinamento ambientale ed infezioni respiratorie in 
età  pediatrica

I bambini più a rischio sono quelli con familiarità per atopia o che
soffrono di wheezing ricorrente o asma:



Minor impatto
dei cambiamenti climatici

Minor impatto sulla salute

(Dati arpae.it 2019)

< umidità

< inquinanti 
atmosferici 

nell'aria
< consumo 
energetico 
industriale

< urbanizzazione 
> aree verdi

> pulizia acque

VIVERE NELL’APPENNINO EMILIANO-ROMAGNOLO



Jolliffe et al. Lancet Diabetes Endocrinol. 2021

VITAMIN D SUPPLEMENTATION AND 
PREVENTION OF RTIs IN PEDIATRIC AGE





INFLUENZA AND ASTHMA: EFFICACY OF THE 
VACCINATION 

(Kramarz P et al., J Pediatr 2000)

•



Studies carried out 
in children with 
asthma 
to evaluate
immunogenicity and 
safety of TIV or 
LAIV 

Most of them demonstrate 
immunogenicy and safety  
quite similar to those of 
reported in 
healthy subjects

From Kang JH.
Korean J Pediatr 2014



No significant between-group difference

(Esposito S et al., Vaccine 2008)

CARDIORESPIRATORY PARAMETERS AND ADVERSE 
EVENTS IN THE 4 H AFTER INFLUENZA VACCINATION



IMMUNOMODULATION

Immunostimulation:

�é Immune response
�ê Infections
Inmunoregulation:

�é Tolerance response
�ê Inflammation

Dual 
Response

Ann Allergy Asthma Immunol 2015;114 (5):364-369
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WHAT IS THE REDUCTION OF ARTIS IN 
CHILDREN TREATED WITH OM-85 PROPHYLAXIS?

Del-Rio-Navarro et al. Evid-Bas Child Health (Cochrane Review) 2012

*Randomization, blinding, follow-up data. Further research is very unlikely to change confidence in the estimate of effect

Percentage difference and 95% CI between OM-85 and placebo

OM-85 SIGNIFICANTLY REDUCED TOTAL NUMBER ARTIS BY 35.9% 
(95% CI –49.5, 22.4)

852 patients: 437 OM-85 and 
415 placebo

3 of the listed studies 
classified as grade ‘A’ quality*
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Used with permission: Schaad UB. World J Pediatr 2010;6:5–12.

SCHAAD META-ANALYSIS SHOWED 
SIGNIFICANTLY FEWER PATIENTS WITH 
RECURRENT RTIS IN OM-85 GROUP

Favours placeboFavours OM-85

Percentage difference and 95% CI between OM-85 and placebo

–
4080 –

200204060

POOLED 
DATA

Schaad, 1986

Zagar, 1988

Paupe, 1990

Gómez-Barreto, 1998

Jara-Pérez, 2000

Gutiérrez-Tarango, 
2001

Del-Rio-Navarro, 
2003

Schaad, 2002

Overall, 26.2% fewer patients 
experienced recurrent RTI in 

OM-85 group vs placebo (32% 
vs 58.2%, respectively; p<0.001)

Overall mean number of ARTIs 
reduced by 35.5% with OM-85
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Used with permission: Schaad UB. World J Pediatr 2010;6:5–12.

THE GREATER THE RISK OF RECURRENT RTIS, 
THE GREATER THE BENEFIT WITH OM-85

Beneficial effect is proportional to the number of RTIs in the previous 
12 months and is larger in younger children
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• Design: Double blind, randomized, placebo controlled

• Population: Children (n=56), aged 6 months to 9 years, with subacute* sinusitis

• Duration: 6 months (3 months’ treatment + 3 months’ follow-up)

• Study medication: OM-85 3.5 mg/day (n=26) or placebo (n=30), 
+ 21 days of antibiotic therapy† in month 1

• Primary endpoint: Clinical symptom score (treatment) and RTI

• Other endpoints: Time to cure in acute phase, days of illness

OM-85 IN TREATMENT OF SUBACUTE 
SINUSITIS: STUDY DETAILS

Gomez Barreto et al. Allergol et Immunopathol 1998

OM-85 or placebo No treatment

10 days 10 days 10 days

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6

Follow-up21 days Antibiotics

*Subacute: condition must have an evolved over a period of ≥30 to <90 days
†Amoxicillin/clavulanate



© Vifor PharmaGomez Barreto et al. Allergol et Immunopathol 1998

CLINICAL IMPROVEMENT IN SINUSITIS 
SYMPTOMS VISIBLE AFTER 2 WEEKS

Days
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OM-85 + antibiotics for 21 days (n=26)

Placebo + antibiotics for 21 days (n=30)

†Defined based on presenting signs/symptoms, including nasal/postnasal discharge, nasal congestion, cough, malodorous breath, facial tenderness, erythematousus nasal mucosa, 
fever and headache. A score of <8 was mild, ≥8 severe (range 0–15) p<0.05

p<0.05

p<0.05
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Patients treated with OM-85 had significantly fewer infections and fewer days of illness than 
placebo-treated patients

Gomez Barreto D et al. Allergol et Immunopathol 1998

LESS RTIS AND LESS DAYS OF 
ILLNESS AND WITH OM-85

90 days 180 days
Infections, 
n

OM-85 1.056 ± 0.249* 1.556 ± 0.305*
Placebo 1.600 ± 0.303 2.222 ± 0.432

Days of
illness

OM-85 9.39 ± 2.34* 14.50 ± 3.19*
Placebo 13.25 ± 2.79* 17.78 ± 3.61*

*p<0.05

- 44 %

- 24 %

14.50
17.78

5.56
10

–33%

–24%

(n=26) (n=30)
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Patients receiving OM-85 required significantly fewer concomitant medications versus placebo, 
including antibiotics (p<0.05)

OM-85 SIGNIFICANTLY REDUCED USE AND 
DURATION OF CONCOMITANT MEDICATION

Gomez Barreto et al. Allergol et Immunopathol 1998
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–21%
(p<0.05)

–29%
(p<0.05) –24%

(p<0.05)

(n=26) (n=30) (n=26) (n=30) (n=26) (n=30)
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STUDY DESIGN

§ Randomized, double-blind, placebo-controlled, parallel-group study

§ 75 children (aged 1–6 years) with recurrent wheezing (≥3 in 6 months)

§ Duration of study: 1 year

§ Primary endpoint: number of wheezing attacks

§ Other endpoints: acute RTI incidence, acute nasopharyngitis incidence, wheezing attacks duration, 
hospitalization rate, safety

§ Dosage regimen: OM-85 (3.5mg) or placebo, 1 capsule/day

Razi C et al. J Allergy Clin Immunol 2010;126:763-9
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p<0.001î 36%

p=0.001
î 34.3%
p=0.003

î 30.4%
p=0.013
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Months after start of study

OM-85 PREVENTED WHEEZING ATTACKS 
IN PRE-SCHOOL CHILDREN

The cumulative difference in wheezing attacks between the 2 
groups was 2.18 wheezing attacks per patient in 12 months; there 
was a 37.9% reduction in the group given OM-85  compared with 

the group given placebo (P < 0.001)
Razi C et al. J Allergy Clin Immunol 2010;126:763-9
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OM-85 REDUCED THE NUMBER OF RTIS

0 3 6 9 12
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Months after start of study

The main difference in RTIs between the 2 groups was 2.5 per 
patient in 12 months (7.8 vs 5.3); there was a 31.4% cumulative 

reduction in the group given OM-85  compared with the group 
given placebo (p< 0.001)Razi C et al. 

J Allergy Clin 
Immunol 
2010;126:763-9
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OM-85 REDUCED THE NUMBER 
OF NASOPHARYNGITIS

î
37.5%
p<0.001

î
35.5%
p<0.001î

32.9%
p<0.001

î
26.4%
p=0.0320 3 6 9 12

8

6

4

2

0

Cu
m

ul
at

ive
 n

um
be

r o
f 

na
so

ph
ar

yn
gi

tis
ca

se
s p

er
 p

at
ien

t
OM-85
Placebo

Months after start of study

The main difference in nasopharyngitis between the 2 groups was 2.11
per patient in 12 months (5.62 vs to 3.51); 
there was a cumulative 37.5% reduction in the group given OM-85  
compared with the group given placebo (p < 0.001)

Razi C et al. J Allergy Clin Immunol 2010;126:763-9
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OM-85 SHOWED TO DECREASE
THE DURATION OF WHEEZING

§ Immunomodulation with OM-85 protect from RTI with a mean difference
of 2.33 RTI/patient vs control

Used with permisssion: Yin Int Immunopharmacology  2018



� Esposito S et al. Front Cell Infect Microbiol 2022






