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THE LANCET

Fino al 25% dei bambini di eta
inferiore a 5 anni nei paesi

industrializzati presenta infezioni

respiratorie ricorrenti

The common cold

T

THE LANCET = Vol 361 + January 4, 2003

Mean annual number of
illnesses par person

Age (years)

Figure 2: Mean annual incidence of respiratory illnesses per
person by age group®
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Admissions for Bronchiolitis at Children’s Hospitals Before and During the COVID-19
Pandemic
Kailey A. Remien, DO, ' Justin Z. Amarin, MD, 2 Christopher M. Horvat, MD, MHA, 8 Ryan A. Nofziger, MD, MBA, #+ 5

Christopher K. Page-Goertz, MD, 4+ 5 James B. Besunder, DO, - 5 Brittany K. Potts, MD, % © Michael L. Forbes, MD, %+ ®
-7 Natasha Halasa, MD, MPH, 2 and Jonathan H. Pelletier, MD® 4 3

COVID-19 e bronchioliti

Riduzione della trained
Immunity
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DEFINIZIONE - IRR

LA FREYENAINONE DELLE
INFELION] RESPFIRATORIE
RICOREENTI

Comsensus intersoctetaria 20240

1-3 anni:

* 6 0 piu infezioni delle vie respiratorie (delle quali 1 pud essere
polmonite, anche grave) oppure

* 2 polmoniti non gravi confermate da criteri clinici e/o radiologici in
un anno

3-6 anni:

* 50 piuinfezioni delle vie respiratorie (delle quali 1 pud essere
polmonite, anche grave) o

* 2 polmoniti non gravi confermate da criteri clinici e/o radiologici in
un anno

6-12 anni:

* 3 o piuinfezioni delle vie respiratorie (delle quali 1 pud essere
polmonite, anche grave) o

* 2 polmoniti non gravi confermate da criteri clinici e/o radiologici in
un anno




Burden of Recurrent Respiratory Tract Infections in Children STEP: Steps to the

A Prospective Cohort Study Healthy Development
Laura Toivonen, MDD, *7 Sinikka Karppinen, MD,*7 Linnea Schuez-Havupalo, MD,*1 Tamara Teros-Jaakkola, MD,*F And We“ Belng Of
Juho Vuononvirta, PhD, } Jussi Mertsola, MD, PhD,*7 Qiushui He, MD, PhD,} Matti Waris, PhD,§ Ch . I d
and Ville Peltola, MD, PhD*+ laren

Studio di coorte prospettico Fino al 10% dei bambini (< 2 a)
1089 pazienti dalla nascita fino ai 2 presenta IRR
anni ® Le OMA sono le infezioni piu frequenti
-diario IRR ® |’ 80% dei bambini presenta la prima
-tamponi nasofaringei a 2 mesi infezione respiratoria acuta entro i 3 mesi di
e durante infezioni respiratorie acute vita

® |l 73% assume almeno 3 cicli antibiotici

® 21% viene ospedalizzato per infezione
respiratoria acuta

® 1l 13% va incontro a adenoidectomia
Il 12% viene inquadrato come “asmatico”

® E’ frequente la colonizzazione precoce
nasofaringea da pneumococco

o o) i ) ) ) )
(Pediatr Infict Dis J 2016:35-6362_¢369) Nel 58% si riscontra infezione da Rhinovirus



INQUADRAMENTO DEL PAZIENTE

Anamnesi familiare

e Infezioni gravi e/o decessi in eta infantile

e consanguineita

e presenza diinfezioni recidivanti nei familiari
o familiarita per allergopatie

o Fratelli

Anamnesi fisiologica

e Nascita a termine

e peso alla nascita

o allattamento al seno o con formula
e statovaccinale

Anamnesi patologica

sintomi respiratori insorti nei primi giorni
di vita

patologie di base (specie cardiopatie con
clubbing, malformazioni dell’'apparato
respiratorio e patologie neurologiche)

scarso accrescimento staturo-ponderale
segni sintomi compatibili con allergopatie (
specie DA grave o reazioni allergiche gravi)

uso e abuso di FANS e corticosteroidi




Fattori favorenti le I.R.R.

Eta < 6 anni (immaturita S.1.)
Basso peso alla nascita e/o prematurita
Vita in comunita

Inquinamento (outdoor ed indoor)
Fumo anche di “terza mano”
Clima e tipologia di riscaldamento
Presenza di aero-allergeni

Stress

Dieta incongrua

Disbiosi (intestino e vie aeree)
Scarse condizioni igieno-sanitarie
Basso livello socio-economico




CAMPANELLI DI ALLARME

delle Immunodeficienze Primitive

e sede
 frequenza
5 ] SOV B e durata
Due o piﬁzravli sinusiti Dl s s o terapia ¢ difetto di crescita

in un anno antibiotica con scarso effetto

°* non benessere
nel periodo inter-

critico
* microorganismi
g inusuali
l.m_\»

Scarso accrescimento

Pia di due polmoniti in un anno staturoponderale i .
Almeno 2 dei seguenti: pensaa ID

http://www.info4pi.org/library/educational-materials/10-warning-signs-international



http://www.info4pi.org/library/educational-materials/10-warning-signs-international

CAMPANELLI DI ALLARME 3 =

delle Immunodeficienze Primitive

Ascessi ricorrenti della cute e Mughetto persistente o altre Necessita di terapia antibiotica
di organi interni candidosi dopo I'eta di un anno e.v. per ottenere la guarigione

Due o pil infezioni Storia familiare di
agli organi interni immunodeficienze primitive

http://www.info4pi.org/library/educational-materials/10-warning-signs-international

complicanze
recidivanti o gravi
interessamento
sistemico o extra-
polmonare
necessita di terapia
e.v.

ascessi
cutanei/sepsi
familiarita per ID


http://www.info4pi.org/library/educational-materials/10-warning-signs-international

Infezioni respiratorie recidivanti
Respiratorie politopiche

(OMA finusite ffaringo-tonsillite + IR basse)

Associate a Infezioni gravi in altri siti espiratorie in un sito specifico

CE 2 1-3 anni :
e/ o atipiche efo + arresto crescita 4
I ‘_:I 52 = 60 piu infezioni delle vie respiratorie (delle quali 1 pud essere polmonite, Ea
e/odiarrea cronica anche grave)in un anno o ringotonsilliti (>3 faringotonsillti
= — 4 F—_— recidivanti i
e/o esordio nel 1° anno di vita = 2 polmoniti non gravi confermate da critericlinici e/o radiologici in un acute in 1 anno)
anno
| - 3-6anni: OMA (>3 OMA in 6 mesi
= 5o piuinfezioni delle vie respiratorie {delle quali 1 pud essere polmonite, recidivanti >4 in1 anno)
anche grave)in un anno o
= 2 polmoniti non gravi confermate da criteri clinici e/o radioclogici in un (22 polmoniti gravi
anno Folmonti confermate dinicamente e/o
> G-12ennd : recidivanti jogicamente in 1 anna)
= 30 piuinfezioni delle vie respiratorie (delle quali 1 pud essere polmonite,
anche grave)in un anno o =
& Sht M " " (>4 sinusiti acute
2 polmoniti non gravi d confermate da criteri clinici e/o radiologici in un Sinusiti ' sl s e
anno recidivanti 1 anno)
Avviare percorso

v

specialistico
aluta/contieni fattori rischio ambientali (es.

Sospetta immunodeficienza

s?g::d(:f:;m h::): socializzazione, fumo conviventi)
(emocromo, Ig) + Se il problema 1

£ persiste LA PREVENZIONE DELLE
consulenza immunologo INFEZIONI RESPIRATORIE
(—> indagini specifiche) Emocromo RICORRENTI

— Immunoglobuline

Y Se il problema
persiste

A

Consensus intersocietaria 2020

Se alterazioni maggiori & Sottoclassi IgG

nell'emogomo , nei livelli d Vitamina D
immunogiobuline o nella risposta Riposta anticorpale a vacdni
verso vacani T SPT inalanti
s Rx torace
Testdelsudore CONSENSUS INTERSOCIETARIA 2120

Consensus intersocietaria sulle IRR, 2020




IRR alte vie

| livello: emocromo e Ig

Il livello: sottoclassi IgG, 25-OH
vitamina D, prick test

Il livello: visita ORL con FBS e
tampone faringeo per SBEGA e altri

germi

IRR basse vie
I livello: emocromo e Ig

Il livello: sottoclassi IgG, 25-OH vitamina D,
prick test, RX torace, PFR, test del sudore (se
non effettuato screening FC)

lll livello: Mantoux; studio genetica FC,
indagini per DCP; studio della deglutizione; TC
torace; FBS + BAL; visita gastroenterologica,
visita cardiologica

-SEDI DIVERSE: pensa a ID, DCP, FC, RGE, asma
-STESSA  SEDE: pensa ad anomalie strutturali,

bronchiectasie, compressione extratoracica o ostruzione
endoluminale ( anche corpo estraneo)
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Social and environmental factors have been studied in determining the incidence of recurrent RTls.

Cardinale et al. Current Ped Rev 2024



FATTORI DI RISCHIO IRR - OBESITA’ e SOVRAPPESO

Nt
High fat diet

Ventilatory control and
chelinergic airway tone

Adipokines

l ¥ The lung is compressed in obesity

Brain

Low fiber diet Adipose tissue

Adipokines
Western diets contribute to m

deposition of adipose tissue
l Adipokines
Altered immune function in obesity /

Dietary factors directl . C ) . . :
ry y Gut microbiota modulate immune

affect immune function - function through SCFA

Altered Innate and
adaptive immune function

Dietary factors

Gut microbiome

Figure 2 — Etiology of lung disease in obesity. High-fat and low-fiber diets are important contributors to increased adiposity. Increased adipose tissue
mass can lead to lung function impairment through the release of adipokines that modulate immune response, ventilation, and airway smooth muscle
tone. In addition, obesogenic diets have been associated with fundamental changes in the gut microbiome, which could also alter pulmonary host
immune response. SCFA = short-chain fatty acid.

Peters U, et al.Beyond BMI: Obesity and Lung Disease. Chest. 2018 Mar;153(3):702-709. doi: 10.1016/j.chest.2017.07.010. Epub 2017 Jul 17. PMID: 28728934; PMCID: PMC5989645.



Buiramaan |oumd of Pl st (A 1703 D
P ekl oI, RS 0 -0 0 3931

OFaGIMAL AR TIOLE m

Chvin=h Tor

Respiratory morbidity, atopy and asthma at school age in preterm upcisies
infants aged 32-35 weeks

Milis Momta-Albs " (0 - Maria Taresa Romeso-flubio’ - Silvia Castillo-Corullsn' - Amparo E soibano-Montaner'

PTIs had a higher prevalence of bronchiolitis,
recurrent wheezing and asthma; risk factors

for asthma are the following: older siblings,
allergic father, atopic dermatitis and antibiotic
treatment in the first 3 years of life and
prematurity itself.

Asthma

Prematurity




Risk factors for atopic diseases and recurrent respiratory
tract infections in children

No atopic disease
or RRTls

Recurrent

Hannah M. Kansen MD, PhD'? | Melanie A. Lebbink MD* | Joeri Mul MD? | resprtory

infections

Results: Children aged 25 years were more likely to have any atopic disease (adjusted
odds ratio [OR]}: 1.50-277) and less likely to have RRTls (OR: 0.68-0.84) compared to
children aged less than 5 years. Female sex (OR: 0.72; 95% confidence interval [CI}
0.63-0.81), low birth weight (OR: 0.74; 95% Cl: 057-097) and dog ownership (OR: 0.7%;
95% Cl: 0.66-0.95) reduced the odds of any atopic disease, but not of RRTls. Daycare Fre ]
attendance ECIR': 1 22, 95% Cl: 1.02-1 4?1 was associated with RRTE. but not with atupic diagram displaying the proportion of atopic diseases and respiratory tract infections in all included

dren. The numbers are percentages

diseases. A family history of asthma, allergic rhinitis, atopic dermatitis, and RRTls was

Any atopic disease RRTIs
significantly associated with the same entity in children, with OR varying from 1.58 (95% Adjusted OR Adjusted OR
Cl: 1.35-1.85) in allergic rhinitis to 220 (95% CI: 1.85-2.61) in asthma. emographics e Pualuer (%) Pualet
_ . N i . N Food allergy 129 (1.09-152) <01 0.91 (0.79-1.06) .23
Conclusion: Risk factors for atopic diseases are distinct from risk factors for RRTls, Recurrent respiratory 091(080-104) .18 171(150-19¢ <001
infections
suggesting that the changing prevalence of both entities is not related to shared risk Comorbidities
factors, Asthma NA 2.01(168-2.39 <001
Allergic rhinitis NA 1.39 (1.19-1.63) <.001
Atopic dermatitis NA 0.70 (061081 <.001
Food allergy NA 0.62 (049-0.77) <.001
Recurrent respiratory 0.94 (0.82-1.09) 44 NA
Pediatric Pulmonology. 2020;55:3168-3179. infections

Note: *Significant P values are in bold. Analyses were mutually adjusted for all risk factors within the
model and for centre (secondary care, tertiary care, or birth cohort).

Abbreviations: Adjusted OR, adjusted odds ratio; Cl, confidence interval; NA, not applicable; RRTIs,
recurrent respiratory tract infections.



Respiratory epidemiology

Original article

Early nasal microbiota and acute
respiratory infections during the
first years of life

B Laura Toivonen '+ 2, Kohei Hasegawa ', Matti Waris 3, Nadim )

Ajami #, Joseph F Petrosino 4, Carlos A Camargo Jr ', Ville Peltola 2
Correspondence to Dr Laura Toivonen, Department of Emergency
Medicine, Massachusetts General Hospital, Harvard Medical School, Boston,
MA 02114, USA; Itoivonen(@mgh.harvard.edu

Toivonen L, ef & Thoraxr 20190018, doiz 1001126/ thormxjnd-2018-2 12629

What Is the key question?

» Are early infant ainvay microbiota profiles
associated with susceptibility to acute
respiratory infections (ARIs) in young children?

What Is the bottom line?

» In this prospective, population-based birth-
cohort study, we identified five distinct nasal
microbiota profiles in healthy 2-month-old
infants, and found that the incidence rate of

5 Was ni in m an
Moraxel/a-dominant nasal microbiota profile
and lowest in those with a Corynebaceriaceae-
dominant profile.

Why read on?

» This large prospective cohort study shows that
early infant airway microbiota profiles may play
an important role in susceptibility to ARIs in

Conclusion Moraxella-dominant nasal microbiota profile in early

children during the first years of life.

infancy was associated with an increased rate of ARIs during the first 2

years of life.




Bacterial microbiota of the upper respiratory tract
and childhood asthma

Phyla Genera

Fimicutas

Protecbactenia Streptococeus Haemophilus

Neisseria
rare

Fusobactenia

Granulicatella B0

- ' Actinobacteria Fusobactenum

Leptotrichia
) i RS
=" "Porphyromonas.

Bacteroidetes

Haemophilus,

Strepiococcus
Proteobacteria 2

Moraxella

Firmicutes Staphylococcus

rare
Bacteroidetes

Actinobactena Corynebacterium

FIG 3. Taxonomic composition of the microbiota from throat and nose. Survey-weighted relative
abundance of phyla [A) and genera (B) for throat (T) and nasal [N} samples. Genera belonging to the
same phylum are represented by the color of the respective phylum. Phyla and genera representing less

than 0.5% of all reads for phyla and less than 1% for genera in the combined throat and nasal sample,
respectively, are grouped in “rare.”

Depner M. et al.

JALLERGY CLIN MR LINCL
MARCH 2017

Key messages

o Asthma was associated with an altered diversity in the
nasal, but not in the throat, microbiota and an increased

Moraxella abundance in school-age children living in ru-
ral areas.

# The association of asthma with Moraxella colonization
was restricted to nonfarm children.

ASMA= DISBIOSI NASALE
(MORAXELLA) in eta scolare




ORIGINAL ARTICL Airway infection, both viral and bacterial, is associated
with recurrent preschool wheezing

Recurrent Severe Preschool Wheeze: From Prespecified Diagnostic
Labels to Underlying Endotypes

136 bambini di eta 1-5 anni (105 con wheezing grave ricorrente [RSW]; 31 con malattie respiratorie senza
wheezing [NWRD])

Bacteria Viruses

B Fhincvines
| Adencvirus
Bl Paminfiuenzs 3

| RSY
El Oihar

B Aicraomba catarhaiis

] Hsemophius mfiuenzse
Bl steptococcus preumemas
] Stagtsdococcus auraus

Il Ciher

REW

o =

.« . T |- =
vl cluster non allergici presenta positivita ™~

per Haemophilus, Streptococcus e
Staphylococcus

H. influenzae, M. catarrhalis and Streptococcus
pneumeniae in 30% of lower airway samples

v" I cluster allergici presenta positivita per Moraxella

Robinson et al. AJRCCM 2021



Spector et al. Respiratory Research (2023) 24:238 Respi ratory Research
https://doi.org/10.1186/512931-023-02529-9

REVIEW  OpenAess Linfezione da RV determina una risposta

. . . . . ®
Rhinovirus induces airway remodeling: what =~ =&
are the physiological consequences?

immunologica favorente il rimaneggiamento
strutturale delle vie aeree

Cassandra Spector', Camden M. De Sanctis', Reynold A. Panettieri Jr." and Cynthia J. Koziol-White'”

A) Healthy Yo/ Airway lumen

| Oietedoels : AEC \u”\‘ ,

- . @ Fibroblasts (2)
— i e AN vt
B) Rhinovirus RV “@ e ®@ < i

o )

TEMT
4 Clathrin
1 Cadherin

IP-10
TNFa —
IL-6,IL-8 L33 VEGF
GM-CSF .25 Activin A~
TSLP Amphiregulin

C) Asthma + rhinovirus

Hyperplasna
Hypertrophy

. @

T Spector C Respir Res 2023
Hayashi Y. Viruses 2022

IP-10 IL-33
IL-25 TSLP
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Bacterial colonisation of the airway in neonates and risk of asthma and
allergy until age 18 years

Fikke Bjersand Sunde, Jonathan Thorsen, Min Kim, Ann-Marie Malby Schoes, Jakob Stokholm, Klaus Bennelykke, Hans Bisgaard, Bo Chawes 2024
European Respiratory Journal 2024 63: 2300471; DOk 10.1183/13993003.00471-2023

Bacterial colonisation of the airway in neonates and risk of asthma and allergy until age 18 years

Two birth cohorts
“©

COPSACy00 | n=319 1 month
5 # airway bacteria

Associazione tra colonizzazione delle
vie aeree (St. pneumoniae, M.
catarrhalis e/o H. influenzae)

in neonati di 1 mese (COPSAC 2000) e

" COPSAC;0 | n=573

o SHIE R

lo sviluppo di wheeze/asma persistente COPSAD Culture 165
fino all'eta di 18 anni : | Colonisation
( StUdIO rep|lcat0 nel COPSAC 2010) Transient childhood asthma
Colonised -
Non-colonised Exacerbations J—|=
\BRERE

Blood eosinophils

° s w TNF-ot
2 T
(@)

L




Airway hyperresponsiveness in asthma: The role

of the epithelium

() cheskior updatas |

Peter Bradding, DM." Celeste Porgbjerg, MD, PhD.” Andréanne Coté, MD, MSe." Sven-Erik Dahlén, MD, PhD

Teal 5. Hallstrand, MD, MPH,** and Christopher E. Brightling, PhD®

Laval, Queher, Canada: Stockholm, Sweden; and Sragle, Wash

Bradding et a. JACI 2024

Iricester;, United Kingdom; Copenhagen, Denmark;

Airway inflammation

Triggers inclide alergens,
infeclions, occupational
triggers and emvironmental
triggers

Epithelial cylokines
are redoased from
epithelial cells that may
drive inflammation,
bronchoconstriction
and AHR

Intraspitheka| mast cells
ane associaled with
indirect AHR

Eosinophils are associated
with indirect AHR. and T2
inflammatian

Severity of AHR positively
correlates with the number
of eosinophils and mast
colls in the aifways

airway

Allergens,

*— - .. Wiruses,

i bacteria,
i pollutants,

smoke

Alrway remodeling and

structural changes

Epithelial damage

Epithelial cell hyperplasial
airway wall thickening

Paossible loss of airway
tethering to parenchyma

Reticular basement
meambrana thickening

Alrway smooth musdla

hypertraphy and
hyparplasia

Alered extracelular malris

Subepithelial fibrosis




CIRCOLO VIZIOSO CHE PROMUOVE LE INFEZIONI RECIDIVANTI

IMMUNITA’
ALTERATA

— = _.®

INFIAMMAZIONE




The upper-airway microbiome as a biomarker of
asthma exacerbations despite inhaled
corticosteroid treatment

Javier Perez-Garcia, PharmD,? Mario Gonzalez-Carracedo, PhD,”® Antonio Espuela-Ortiz, MSc,?

José M. Hernandez-Pérez, MD, PhD,%® Ruperto Gonzalez-Pérez, MD, PhD, Olaia Sardén-Prado, MD, PhD,%"
Elena Martin-Gonzalez, MSc,? Elena Mederos-Luis, MD, PhD,' Paloma Poza-Guedes, MD, PhD,f

Paula Corcuera-Elosegui, MD, PhD,? Ariel Callero, MD. PhD.! Inmaculada Sanchez-Machin. MD, PhD,’

Javier Korta-Murua, MD, PhD,%" José A. Pérez-Pérez, (J_ f&_l'lerg! .C_lill I_"_l_r_"_“}',‘?! _2_0,2_35_15}:706'15‘) i

..... ia Pino-Yanes, PhD,**" and
Fabian Lorenzo-Diaz, PhD** Tenerife, La Palma, San Sebastidn, Madrid, and Las Palmas de Gran Canaria, Spain; and Toronto,
Onrario, Canada

’.) Check for updates

Disbiosi delle VA quantitativa e
qualitativa nei soggetti con
esacerbazione asmatica
nonostante terapia con CSI

The Upper-Airway Microbiome as a Biomarker of Asthma Exacerbations Despite Inhaled
Corticosteroid Treatment

BACTERIAL DIVERSITY

STUDY POPULATION: THE GEMAS STUDY

European asthma patients treated with ICS

Asthma exacerbations Upper-airway microbiome Saliva
3
INo ves| | 165 rRNA 4
34l
e 0o Q — ! 2
—~ \  Saliva (n=250) s
~— | Pharyngeal (n=234) é 3] g
Nasal (n=223) 5 e
Controls Cases
24
Is the upper-airway microbiome a biomarker of Controls

Cases

Cases have lower
bacterial diversity and
richness than controls in
nasal and saliva samples

Shannon index

Controls Cases

asthma exacerbations despite ICS use?

DIFFERENTIALLY ABUNDANT BACTERIAL GENERA POTENTIAL CLINICAL APPLICABILITY

Abbreviations: 16S rRNA: 16S ribosomal ribonucleic acid gene; GEMAS:

Training set

Bifidobacterium
Capnocytophaga e 1.00
Selenomonas | | @Pharyngeal
Atopobium | | @ Nasal
Tannerella .
7!
Campylobacter 18 bacterial 075
Porphyromonas genera were >
Prevotella ! _ z
Siobiie associated with 2050
Fusobacterium asthma H
freiiond exacerbations
. 025
Neisseriaceae spp. despite ICS use
Neisseria
Leptotrichia
Actinomyces 0.00
Rothia 100 075
] 5 -4 2 1 0
logs(Fold-change)

AUC (85% CI)

= Combined 0.82 (0.74-0.90)
= Microbiome 0.74 (0.65-0.83)

050
Specificity

0.25 0.00

Validation set
1.00

°
&

Sensitivity
°
@
8

025

AUC (85% CI)

= Combined  0.77 (0.66-0.88)
= Microbiome 0.66 (0.53-0.79)

0.00

1.00 075 050

Specificity

025 0.00

Combined
classification model
P ———————

Clinical data

Genetic variants

The combined model
improves the
classification of
patients with asthma
exacerbations

Genomics and Metagenomics of Asthma Severity; ICS: Inhaled corticosteroids




Viral infections in allergy and immunology: How ®mmfk

allergic inflammation influences viral infections JALLERGY CLIN IMMUNOL
and illness

Michael R. Edwards, PhD,>® Katherine Strong, BSc,*® Aoife Cameron, PhD,*® Ross P. Walton, PhD,*®
David J. Jackson, MD, PhD,*®* and Sebastian L. Johnston, MD, PhD*®  London, United Kingdom

Damaga-l:l epithealial ﬁ

y y barriar
Goblat cell hyperplasia Virusas Alergens Vinusas
mucus pmd.lc:bun ‘3:1' 'ﬁ' 3:3' 3:&
LR 'l-“rL
wu‘ kl ' ' @ i A b-n‘.q ’ u"“'
Growth fscro.rs gam' i 'ﬁ;‘*—"r -4 PAMPs, NLRP3
— /,r, W Ainvay Fo FI:L = IL-5 DAMPs Inflammasome -,
T o hyporreactiviy € ‘ IL-13 |  Oxidative stress : ]
\\_ 3 '--!!g IL-4 _ : damage Meutrophil - 55 4
S — S g—
Fibroblasts | IL-4Fc Sl iL-13 tfs - ' hs e Macrophage e
IL-193R a1 Smooth muscls - ‘__,—"' e2' d 'I.
Alrway eell B-cell (i) 1 IL-25R _
remodelling & P ‘ - Mautrophilic Inflammation
broncho- E macrophage activation
constriction Iy Prn-‘I'HZ -3 TNF phage
FceRI IL-
i i 4, dependent L&
Histamine i ";L L-13 Eu::-mnu::-phll pathways CXCLS
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Children with recurrent otitis show defective
IFNy-producing cells in adenoids

Antonia Avanzini', Anna Maria
Castellazzi', Massimo Marconi’,
Chiara Valsecchi’, Alessia
Marseglia'. Giorgio Ciprandi?,
Annalisa De Silvestri® and Gian Luigi
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Fig. 1. Percentage of CD8 + cells producing interferon-vy in
adenoid of G1 (=3 otitis media per year) and G2 (<3 otitis

media per year) children.
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Short Report

Allergic children have more numerous and
severe respiratory infections than non-allergic
children

A, Fasce L. Role of allergy in children with Giorgio Giprandi’, Maria Angela

v infections. Tosca® and Lilia Fasce®
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Table 1. Weighted mean + s.d. of number and duration of respiratory infec-

tions (Rl) in children with recurrent Rl

| Bambini Allergici
sviluppano un maggior numero
di infezioni e di maggior durata

Non-allergic Allergic
Total number and forms of Rl children {n = 71) children (n = 46)
Total Rl number {p = 0.0001] 094 + 137 126 +0.73
Mild Rl number {p < 0.00001) 053 +064 102+07
Total Rl duration (days) (p = 0.009] 485+524 892 + 964

Mild RI duration (days) (p = 0.0007) 299 + 391 182 £987




PROPOSTE TERAPEUTICHE

BIOLOGIC RESPONDER MODIFIERS PROBIOTICI

Es. PIDOTIMOD
CELL CELL
. MIGRATION ADHESION
Pidotimod _ cxcrs % =t -
5y ICAM  VCAM
ey
h T pata
Cell membrane
i ket S T
it BB A DSBSttt S b

1 =
eormm | HE= [ (=R
\ LU /

s..-a::-;,@l i m \mf“.\
T Akt AR .
' T

— t SIRNA
degradation fCxCRamRNA H
Wahab, S.; Almaghaslah, D.; Mahmood, S.E.; Ahmad, M.F.; Alsayegh, A.A.; Abu Haddash,
Caccuri, F.; Bugatti, A.; Corbellini, S.; Roversi, S.; Zani, A.; Mazzuca, P.; Marsico, S.; Caruso, A.; Y.M.; Rahman, M.A.; Ahamd, I.; Ahmad, W.; Khalid, M.; et al. Pharmacological Efficacy of
Giagulli, C. The Synthetic Dipeptide Pidotimod Shows a Chemokine-Like Activity through CXC Probiotics in Respiratory Viral Infections: A Comprehensive Review. J. Pers.
Chemokine Receptor 3 (CXCR3). Int. J. Mol. Sci. 2019, 20, 5287. Med. 2022, 12, 1292. https://doi.org/10.3390/jpm12081292

https://doi.org/10.3390/ijms20215287



Review
Pidotimod in Pediatrics: new evidence and future perspectives.

Gian Luigi Marseglia ', Giorgio Ciprandi**

[ PIDOTIMOD |

Pidotimod is a synthetic dipeptide that / \

exerts immunomodulatory activity,

modifying innate and adaptive Adaptive
immunity. TR

Pidotimod firstly acts on Toll-Like
Receptors, then on antigen-presenting
cells and other immunocompetent
cells.

Pidotimod also affects immunoglobulin

production and their switching.
IgG, IgM, sigA
-




Randomized Controlled Trial > Minerva Pediatr. 2014 Oct;66(5):363-7.

Pidotimod may prevent recurrent respiratory
infections in children

A Licari 7, M De Amici, S Nigrisoli, A Marseglia, S Caimmi, L Artusio, G L Marseglia

Affiliations + expand
PMID: 25253184

Abstract

Aim: Recurrent respiratory infections (RRI) constitute a social problem for both the pharmaco-
economic impact and the burden for the family. Pidotimod is a synthetic immunostimulant. The aim
of this study was to evaluate the effects of pidotimod on RRI prevention in children.

Methods: Globally, 100 children (49 males, mean age 4.7 + 1.2 years) with RRI were enrolled in the
study. At baseline, children were randomly assigned to the treatment with pidotimod 400 mg/die or
not for two months. Children were visited at baseline, after 30 (T1) and 60 (T2) days, and at follow-
up (120 days; T3). Number of children with upper and lower airways symptoms, medications use,
school attendance, and paediatric visits for RRI were evaluated.

Results: Pidotimod treatment was able of significantly reducing the number of children with upper
and lower airways symptoms, and medications use, increasing school attendance, and reducing
pediatric visits for RRI.

Conclusion: This study provided the evidence that pidotimod may be able of preventing RRI in
children.



Pidotimod, an immunostimulant in pediatric recurrent respiratory tract
infections: A meta-analysis of randomized controlled trials

ui Niu, Rui Wang, Yu-ting Jia, Yun Cai International Immunopharmacology 67 (2019) 35-45
PDIT Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M.H,Fixed, 95%Cl Year M-H, Fixed, 95% C!
Careddu 1992 5 1§ 12 19 85% 042(018,095 1992 .
Caramia 1994 32 60 60 60 428% 054(042 068 1994 L
Burgio 1994 2 50 T 40 55% 0230005 1.04 1994 '
Careddu 19943 1 25 8 24 58% 0120002089 1994
Lican 2014 3 45 11 44 79% 027(0.08,089 2014 ———
Namazova-Baranova 2014 14 78 42 79 295% 0.34(0.20,057) 2014 -+
Total (95% Cl) 211 266 100.0% 0.41[0.32, 0.51] ¢
Total events 57 140
steroaeneity Chi*= 8,36 df=5 (P= 0.14) P= 40% . f t %
H.elr:rll:lg,nem. LFII E bﬂLﬂ“ ..n LF-‘ 0 HJ:I 40% 001 01 | 0 100
Test for overall effect: 2= 7.76 (P < 0.00001) Eavours IPOT! Favours leontrol

Pidotimod treatment significantly decreased the number of patients in using
antibiotics (RR 0.41; 95% Cl 0.32-0.51, 12=40%, p < 0.00001) compared

with the conventional treatment




Effects of pidotimod and bifidobacteria mixture on clinical symptoms and urinary
metabolomic profile of children with recurrent respiratory infections: A randomized

placebo-controlled trial
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Clinical reviews in allergy and immunology

Airway microbial dysbiosis in asthmatic patients:
A target for prevention and treatment?

@ CrossMark

Kian Fan Chung, MD, DSc, FRCP  London, United Kingdom
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The Potential Impact of Probiotics on Human Health: An Update
on Their Health-Promoting Properties
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Lactobacillus rivamnosus GG Supplementation for Preventing Respiratory
Infections in Children: 4 Meta-analysis of Randomized, Placebo-controlled
Trials

SHAN Liv, PENGWEI Hyu, X1ao0ox1y DU, TAo ZHOU AND XIAOFANG PEI
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Probiotics for preventing acute upper respiratory tract 5 Cochrane
infections (Review) — Libra ry

Cochrane Database of Systematic Reviews

ZhaoY et al. August 2022

Analysis 1.1. Comparison 1 ITT analysis: probiotics versus placebo - primary outcome measures,
Outcome 1 The number of participants who experienced URTI episodes: at least 1 event.

Study or subgroup Probiotics Control Odds Ratio Weight odds Ratio

n/N n/N 1V, Random, 95% CI IV, Random, 95% CI
1.1.1 Adults
Berggren 2010 76/159 o1/159 —-— 21.45% 0.68[0.44,1.06]
Subtotal (95% CI) 159 159 - 21.45% 0.68[0.44,1.06]

Total events: 76 (Probiotics), 91 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.68(P=0.09)

1.1.2 children

Hojsak 2010a 58/139 95/142 —— 20.06% 0.35[0.22,0.58]1
Hojsak 2010b 8/376 20/366 —_— 11.58% 0.38[0.16,0.871
Rautava 2009 7/38 20/43 — 8.82% 0.26[0.09,0.72]
Rerksuppaphol 2012 6/40 12/40 —_— 7.84% 0.41[0.14,1.24]
Sanz 2006 21/158 18/115 ——— 14.7% 0.83[0.42,1.63]
Subtotal (95% CI) 751 706 - 62.99% 0.43[0.29,0.63]

Total events: 100 (Probiotics), 165 (Control)
Heterogeneity: Tau?=0.04; Chi?=5.19, df=4(P=0.27); I>=22.86%
Test for overall effect: Z=4.33(P<0.0001)

1.1.3 Elderly
Fujita 2013 31/76 32/76 —_— 15.56% 0.95|0.5,1.81]
Subtotal (95% CI) 76 76 —— 15.56% 0.95[0.5,1.81]
Total events: 31 (Probiotics), 32 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.16(P=0.87)

Total (95% CI) 286 241 - 100% 0.53[0.37,0.76]
Total events: 207 (Probiotics), 288 (Control)

11.34, df=6(P=0.08); 1?=47.11%
Test for overall effect: Z=3.48(P=0)

Test for subgroup differences: Chi*=5.2, df=1 (P=0.07), 1’=61.51%

Heterogeneity: Tau?=0.1; Chi*

Favours probiotics 0.02 0.1 1 10 50 Favours control

Meta-analysis

[ Meno episodi di IR




Analysis 1.4. Comparison 1ITT analysis: probiotics versus placebo - primary
outcome measures, Outcome 4 The mean duration of an episode of URTI.

Study or subgroup Probiotics Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(sD) Random, 95% CI Random, 95% CI
1.4.1 Adults
Smith 2013 101 5.6 (4.4) 97 7.1(5.1) e — 1.1% -1.53[-2.86,-0.2]
Vrese 2005 238 7(0.5) 241 8.9(1) . 97.18% -1.9[-2.04,-1.76]
Subtotal *** 339 338 ¢ 98.29% -1.9[-2.04,-1.76]
Heterogeneity: Tau?=0; Chi*=0.3, df=1(P=0.59); 1’=0%
Test for overall effect: Z=26.44(P<0.0001)
1.4.2 Elderly
Fujita 2013 76 3.7 (2.8) 78 5.4(3.9) —_— 1.71% -1.69[-2.75,-0.63]
Subtotal *** 76 78 i 1.71% -1.69[-2.75,-0.63]
Heterogeneity: Not applicable
Test for overall effect: Z=3.11(P=0)
Total *** 415 416 ¢ 100% -1.89[-2.03,-1.75]
Heterogeneity: Tau?=0; Chi*=0.44, df=2(P=0.8); 1>=0%
Test for overall effect: Z=26.62(P<0.0001)
Test for subgroup differences: Chi*=0.14, df=1 (P=0.71), I’=0% . .

-4 -2 0 Favours control

Favours probiotics

Minor durata degli
episodi di IR




Analysis 3.1. Comparison 3 ITT analysis: probiotics versus placebo - prescribed
antibiotics for acute URTIs, Outcome 1 The number of participants who used antibiotics.

Study or subgroup Probiotics Control Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Hojsak 2010a 22/139 33/142 -.- 59.21% 0.68[0.42,1.11]
Hojsak 2010b 1/376 4/366 _ 2.93% 0.24[0.03,2.17]
Rautava 2009 10/38 16/43 —— 32.26% 0.71[0.37,1.37]
Rerksuppaphol 2012 2/40 5/40 —_— 5.6% 0.4[0.08,1.94]
Total (95% ClI) 593 591 . 100% 0.65[0.45,0.94]
Total events: 35 (Probiotics), 58 (Control)
Heterogeneity: Tau’=0; Chi*=1.26, df=3(P=0.74); I’=0%
Test for overall effect: Z=2.26(P=0.02)

Favours probiotics ~ 0.01 0.1 1 10 Favours control

[ Meno antibiotici ]




LISATI BATTERICI VITAMINA D

® VitaminD
1,25(0H)Ds, i .
(1,25(0H)zD) Innate immunity
A of Jimmmmmoe e mmemneen R e
ok ’J.,? ' @ ! PRRs (TLRs, NLRs) ~Z
° e i P ' . oy
Q/ ..... ﬂﬁ‘?P.”."?.’C".’Z’E"Ji‘l’ ......... ! 1 proinflammatory T e
i ¥ 1 cytokines and antigen
Reduction of ACE, TMPRSS2 and DPP4 0 '
: A ¢ ntation/
transcription and expression ’E v chemokines ﬁ:t:igenmn
? — ) ‘I activation
P
c B g gy HE
5 Intranasal 5 ' i 0 EY 1 LL-37, p-defensins
s [ s iy i
() o5 i‘%‘" L
o glle)e i o (0 lelle i
Lentivirus SARS-CoV:2 1 H
i '
Inhibition of viral attachment and Enhanced ADAM17, heparanase and hyaluronan TCR: kY
entry in epithelial cells OM-85 synthase 1 production by bronchial epithelial cells IL 2 = L H
IFNvH@' :HZ’ (e e
I . { o -l Bt
Gavage I 1{ B [ J/>> Q) Macrophage
D } IL-22 / G i
- 7_,/ 1 ' ¢ DC maturation and antigen
Before infection Atday 1, 2 and 4 after infection ' v .
' ' presentation
* Increased macrophages U‘Q‘ * Increased lung macrophage numbers and ' :
proportions and upregulation ay I early IFN signaling activation at day 1 and 2 . '
of surface receptors involved 7}7\0 « Reduced viral burden and IFN signaling modulation| .
in antigen presentation and MCoV at day 4 in mice adoptively transferred B N H
anti-viral activities with lung macrophages : . ' ’
At day 4 after infection Th-1,Th2, Th17 j H Eosinophil  Neutrophil
Reduction of viral load, of apoptotic burden and inflammatory cytokines . H
medulation of the viral-induced IFN signaling Immunoglebulins ' o recruitment
moculation of the vira-incucec TN signaling i '
o . H infiltration
yIgE T
'
'
'

Ballarini S, Ardusso L, Ortega Martell JA, Sacco O, Feleszko W and Rossi GA H
(2022) Can bacterial lysates be useful in prevention of viral respiratory -
infections in childhood? The results of experimental OM-85 studies. Front.
Pediatr. 10:1051079. doi: 10.3389/fped.2022.1051079

Gaudet, M., Plesa, M., Mogas, A. efal.Recent advances in vitamin Dimplications in chronic
respiratory diseases. Respir Res23,252 (2022). https://doi.org/10.1186/s12931-022-
02147-x



JOURNAL OF BIOLOGICAL REGULATORS & HOMEOSTATIC AGENTS

REVIEW
OM-85 in the prevention of respiratory infections:
State-of-the-art and future perspectives in clinical practice

Vol. 35, no. 3, 847-863 (2021)

G.L. Marseglia', M. Benazzo?, P. Biasci®, F. Blasi*, C. Cricelli’, M. Doria’, S. Leonardi®,

D.G. Peroni’, F. Scaglione® and G. Ciprandi’

Lisati  batterici liofilizzati di  Haemophilus
influenzae, Streptococcus pneumoniae, Klebsiella
pneumoniae ssp. pneumonige e Sssp. ozaenae,
Staphylococcus aureus, Streptococcus pyogenes e

NK cells

AKyunuwiw) aandepy

H
5
3
3
E
Z

/ cytokines
phagol:ytosis

macrophage ?
Dendrytic
cell
Maturation

Bcell Bcell
APC
phagocytosis @

ACTIVATION
Tcell '

Actwiuon
Differentiation

PAMPS

o)
s

MATURATION
—_—

pathogenes

Activation
Maturation

neutrophil

Plasma cell

sanguinis, Moraxella (Branhamella) catarrhalis.

10 T I

|qu

Antibodies T




Received: 11 November 2020 Revised: 27 December 2020 Accepted: 3 January 2021

DOI: 10.1111/ijcp.13981

@8 THE INTERNATIONAL JOURNAL OF

CLINICAL PRACTICE WILEY

ORIGINAL PAPER
PEDIATRICS

Efficacy and safety of OM-85 in paediatric recurrent
respiratory tract infections which could have a possible
protective effect on COVID-19 pandemic: A meta-analysis
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OM-85 riduce le infezioni

respiratorie ricorrenti e l'uso di
antibiotici in eta pediatrica.
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Broncho-Vaxom Control Mean Difference Mean Difference
Study or Mean  SD Total Mean SD Total Weight IV, Random,95%Cl Year IV, Random, 95% CI
Maestroni, 1984 2 205 11 555 536 9 1.6% -355[7.26,0.16) 1984
Zagar, 1988 0.38 026 29 1.09 065 22 128% -0.71[1.00,-0.42) 1988 =
Jara-Pérez, 2000 1.43 094 93 299 081 100 13.0% -1.56[1.80,-1.32] 2000 L4
Gutiémez-Tarango, 2001 504 199 26 8 255 28 7.5% -296[4.18,-1.74) 2001 —
Schaad, 2002 712 127 190 248 163 100 124% -N3ARENTAR AN 2002 -
Del-Rio-Navarro, 2003 28 14 22 52 15 21 96% -240[}327.-1.53] 2003 X
Razi, 2010 531 179 35 7.75 268 40 8.6% -2.44 [3.46,-1.42] 2010 o
Esposito 1,2019 057 072z 200 098 1.07 200 13.2% -0.41[0.59,-0.23] 2019 -
Espusilu 2,2019 0.83 212 100 1.79 258 109 11.0% -0.96 [1.80,-0.32) 2019 *
Souza, 2020 1.62 147 27 1.03 134 27 103%  0.59[0.16,1.34) 2020 —
Total (95% CI) 669 656 100.0% -1.16[-1.66, -0.65] >
Heterogeneity: Tau®= 0.49; Chi*= 111.32, df= 8 (P < 0.00001); F=92% £} ) 3 T
Test for overall effect: Z = 4.51 (P < 0.00001)
Broncho-Vaxom Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl_Year ixed, 95% C1
Jara-Pérez, 2000 5 14.42 99 24 1196 100 90.1% -19.00[2268,-1532] 2000
Gutiérrez-Tarango, 2001  35.23 17.65 26 6075 2544 28 01% -2552[37.13,-13.91] 2001
Sly, 2019 4.3 94 25 507 189 24 0.9% -9.40[-47.02,2822] 2019
Total (95% CI) 150 152 100.0% -19.51[-23.00,-16.01] L 4
Heterogeneity: Chi*= 1.38, d= 2 (P = 0.50); F= 0%
Testfor overall effect Z= 10.94 (P < 0.00001) 50 28 & a4
Broncho-Vaxom Control Odds Ratio Odds Ratio
Study or Subgroup __ Events __ Total Events Total Weight M.H, Random, 95% CI _Year M.H, Random, 95% C1
Paupe, 1091 a7 61 46 55 222% 0.30(0.13,0.73] 1991 ——
Esposito 1,2018 72 200 128 200 327% 0.32[0.21,0.48] 2019 ——
Esposito 2, 2019 33 100 38 109 29.0% 0.92[052,1.63] 2019 .
Sly, 2019 6 25 14 24 161% 0.23[007,0.77] 2018 — =
Total (95% Cl) 386 388 100.0% 0.40[0.21,0.77] el
Total events 148
Heterogeneity: Tau® = 0.29; Chi®= 10.56, df = 3 (P = 0.01); F=72% e + ; —d
Testfor overall effect Z= 2.73 (P = 0.006) v 8E oo 2 %
Broncho-Vaxom Control Odds Ratio Ouds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%Cl_Year M.H, Fixed, 95% CI
Paupe, 1991 7 61 42 55 13.7% 039(017,087] 1991 —————
Esposito 2, 2018 25 100 55 109 27.8% 0.33[0.18,059 2019 —®*——
Esposito 1,2019 61 200 110 200 538% 036(024,054)] 2019 ——
Souza, 2020 13 27 13 27 47%  1.00(0.34,281] 2020
Total (95% Cl) 388 301 100.0%  0.38[0.29, 0.52] i
Total events. 133 220
Heterogeneity: Chi*= 3.48, df= 3 (P= 0.32); F= 14% o2 o5 3 3

Testfor overall effect Z=

.31 (P < 0.00001)

Mean _SD _Total Weight

2 1 100 285%
28 237%
293 55 48  18.5%
064 058 200 29.3%

Broncho-Vaxom Control
Study or Subgroup Mean __SD_Total
Jara-Pérez, 2000 004 172 99
Gutiérrez-Tarango, 2001 246 208 26 446 208
Chen, 2017 1.38 277 48
Esposito 1, 2019 037 061 200
Total (95% CI) 373

Heterogeneity: Tau®
Testfor overall effect:

.33, Chi*=75.19,df=3 (P
223(P=0.03)

376 100.0%

= 0.00001); F= 96%

Mean Difference
1V, Random, 95% C1

Year

Mean Difference
1V, Random, 95% C1

-1.96 [-2.35,-1.57]
-2.00 -3.11,-0.89]
+1.551-3.29.0.19)
-0.27 0.39,-0.15)

-1.40[-2.63,-0.17]

2000
2001
2017
2019

—




Microbiota profiles in pre-
school children with respiratory
infections: Modifications

induced by the oral bacterial

lysate OM-85

Susanna Esposito®*, Stefania Ballarini?, Alberto Argentiero®,
Luca Ruggiero?, Giovanni A. Rossi® and Nicola Principi®
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Expert consensus on the role of OM-85 in the management of recurrent
respiratory infections: A Delphi study

Susanna Esposito, 2 Michele Cassano, P Renato Cutrera, € Francesco Menzella, 9 Alfonso Varricchio, ©
and Marzio Ubertif

/ RRIs are associated with a relevant mortality and morbidity risk in both adults and
children, with a significant impact on QoL and health-care costs. According to the results
of the present Delphi study, prevention is unanimously recognized as the most important
intervention to reduce disease burden, and the use of immunomodulation to improve the
effectiveness of vaccination is gaining increasing favor among clinicians. In this respect,
OM-85 is recognized as the most studied immunomodulating agent currently available,

whose efficacy and safety profile makes it a valuable tool to optimize the management of
RRIs in both adults and children. In particular, the combined use of OM-85 and influenza

vaccine was recognized as an effective and safe approach to improve the current
Qrevention strategies in order to reduce the burden of RRIs in children. /




Can bacterial lysates be useful in
prevention of viral respiratory
infections in childhood? The
results of experimental OM-85
studies

Stefania Ballarini', Ledit Ardusso®, José Antonio Ortega Martell®,
Oliviero Sacco®, Wojciech Feleszko® and Giovanni A. Rossi®®

2 frontiers | Frontiers in Pediatrics i PO

2.
>0l 10.3389/fped.2022.1051079
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Comunicazione EMA su medicinali a base di Lisati Batterici

L'Agenzia Europa per i Medicinali (EMA) raccomanda che i medicinali a base di lisati batterici autorizzati per le malattie respiratorie siano

utilizzati soltanto per la prevenzione delle infezioni respiratorie ricorrenti, con I'esclusione della polmonite. Tale decisione é stata presa a

seguito di una revisione da cui @ emerso che non ci sono dati robusti che dimostrino I'efficacia di tali medicinali nel trattare |le affezioni
respiratorie in corso o nella prevenzione della polmonite, pertanto essi non devono essere utilizzati a tali scopi.

In questa revisione, il Comitato per i Medicinali per uso Umano dell'EMA (CHMP) ha preso in considerazione i risultati di studi clinici, i dati

sugli effetti avversi segnalati per questi medicinali e il parere di un gruppo di esperti sulle malattie infettive.

Sebbene i dati siano limitati, dalla loro rivalutazione sono emerse alcune evidenze di efficacia di tali prodotti nella prevenzione delle
infezioni ricorrenti delle vie respiratorie ed il profilo di sicurezza é in linea con I'atteso per questa tipologia di prodotti. I| CHMP, pertanto,
raccomanda che l'uso di questi medicinali nella profilassi venga mantenuto, tuttavia le ditte dovranno fornire ulteriori dati sulla sicurezza

ed efficacia attraverso nuovi studi clinici entro il 2026.

Pubblicato il: 01 luglio 2019



Vitamin D over the first decade and susceptibility to @mm,k
childhood allergy and asthma

Elysia M. Hollams, PhD,* Shu Mei Teo, PhD,”“ Merci Kusel, MBBS, PhD,’® Barbara J. Holt, BSc,® Kathryn E. Holt, PhD,>*

JALLERGY CLIN IMMUMNOL
FEBRLUARY 2017

HIGH-RISK INFANTS

/ { Vitamin D §

t Lower respiratory infection with fever

Intermittent wheeze

ASTHMA

Xy

TAIIargic sensitization

t Episodic severe airways inflammation t Allergy-related airways inflammation

¥
Intermittent wheeze

The most commonly used categorical levels
to define serum 25(OH)D sufficiency, insufficiency and

deficiency were 230 ng/ml (275 nmol/l), 20-29.9 ng/ml (50—
74.9 nmol/l) and <20 ng/ml (50 nmol/l), respectively




Review > BMJ. 2017 Feb 15:356:16583. doi: 10.1136/bm].i6583.

Vitamin D supplementation to prevent acute
respiratory tract infections: systematic review and
meta-analysis of individual participant data

thebmyj

Adrian R Martineau ' 2, David A Jolliffe 3, Richard L Hooper 3, Lauren Greenberg 2,
John F Aloia #, Peter Bergman ®, Gal Dubnov-Raz ©, Susanna Esposito 7,

Davaasambuu Ganmaa 8, Adit A Ginde 9, Emma C Goodall 10, Cameron C Grant L " <20 5 629/1321 (47.6) 619/1435 (43.1) 0.94) 0.006
Christopher J Griffiths 3 2 2 Wim Janssens 13, Ilkka Laaksi ™, Semira Manaseki-Holland °, 0.90 (079 10
David Mauger ', David R Murdoch "7, Rachel Neale '8, Judy R Rees 9, Steve Simpson Jr 22, 20-50 9 945/2796 (33.8) 1023/3077 (33.2) L0D) 0.08

Iwona Stelmach 2!, Geeta Trilok Kumar 22, Mitsuyoshi Urashima 22, Carlos A Camargo Jr 24

What this study adds

Meta-analysis of IPD from 10 933 participants in 25 randomised controlled
trials showed an overall protective effect of vitamin D supplementation against
acute respiratory tract infection (number needed to treat (NNT)=33)

Benefit was greater in those receiving daily or weekly vitamin D without
additional bolus doses (NNT=20), and the protective effects against acute
respiratory tract infection in this group were strongest in those with profound
vitamin D deficiency at baseline (NNT=4)

These findings support the introduction of public health measures such as food

fortification to improve vitamin D status, particularly in settings where profound

I B e A g vitamin D deficiency is common

healthy




Clinical Commentary Review

Vitamin D Primary Prevention of Respiratory
Infections and Asthma in Early Childhood: Evidence JACI pract 2024
and Mechanisms

Nicklas Brustad, MD, PhD, and Bo Chawes, MD, PhD, DMSc Copenhagen, i

Effect of vitamin D
on respiratory infections
and asthma in early childhood
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LA PREVENZIONE DELLE

INFEZIONI RESPIRATORIE

RICORRENTI IERI NON SONO YENUTA A Cl DEVESSERE QUALCOSA

] o SCUOLA PERCHE AVEVO IL NELLARIA... UN SACCO DI

Consensus intersocietaria 2020 RAFFREDDORE... RAGAZZI HANNO PRESO IL
v RAFFREDDORE...

B i I i
I O Ogl c re S p 0 n S e CONSENSUS INTERSOCIETARIA 2020
LA PREVENZIONE DELLE INFEZIONI RESPIRATORIE RIC

PERCHE E
CAPITATO A ME!

modifiers S—— ] PERO IL MIO ERA @
MOLTO PEGGIO...

* Probiotici

e Lisati batterici

e Vitamina D

Sulla base delle evidenze ad oggi disponibili, I'uso delle terapie sopracitate non e
indicato routinariamente per la prevenzione delle infezioni respiratorie ricorrenti,
tuttavia possono essere raccomandate in popolazioni selezionate di bambini,
considerando il rapporto rischio/beneficio
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Nutraceuticals for allergic diseases: A brief overview

b

Giorgio Ciprandi ", Maria Angela Tosca

Check for
Updates

Innesco di un Circolo Vizioso
Possiamo interromperlo?

Synthetic list of the most common food supplements used in clinical practice.

Vitamins
Polyphenols

®-3 fatty acids
Probiotics
Prebiotics
Postbiotics
Oligo-elements
Flavonoids
Immuno-
modulants

Vitamin C, Vitamin D, Vitamin E, f-caroten

Resveratrol, Catechins (green tea), Curcumin, Rosmarinic acid,
Gingerol

Fish oil, flaxseed oil

Lactobacilli, Bifidobacteria strains

Inulin, FOS (fructo-olygosaccharides)

Short chain fatty acids

Selenium, Zinc, Iron

Quercitin, rutin, spirein

Lactoferrin, Melatonin, Glucans
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Quercetina HO@ ] e
QUERCETINA L il
Cortlsone

La quercetina e un flavonoide presente nella frutta e nei vegetali, ed € uno dei
principali antiossidanti che si possono introdurre con la dieta

E isolabile da numerose specie vegetali: ippocastano, calendula, biancospino,
camonmilla, iperico e Ginkgo biloba

Alimenti particolarmente ricchi di quercetina sono: il cappero (e la pianta che ne
contiene la maggior quantita rispetto al peso), I'uva rossa e il vino rosso, la cipolla
rossa, il te verde, il mirtillo, la mela, la propoli, il sedano, il radicchio.?!

1. LiY, Yao J, Han C et al. Quercetin, inflammation and immunity. Nutrients 2016;8:167



QUERCETINA

La Quercetina esercita un importante effetto inibitorio sui fattori di trascrizione
(NF-kB) e sugli enzimi preposti al metabolismo dell’'acido arachido:
cicloossigenasi (COX) e lipoossigenasi (LOX). Quindi puo svolgere anche una
attivita anti-inflammatoria, riducendo Ila produzione di mediatori pro-
infiammatori (LT, PG). -~ L\,
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Li Y, Yao J, Han C et al. Quercetin, inflammation and immunity. Nutrients 2016;8:167. Boots AW, Haenen GR, Bast A. Health effects of quercetin: from antioxidant to nutraceutical. Eur J Pharmacol 2008;585:325-37.
7. Liu CM, Sun YZ, Sun JM et al. Protective role of quercetin against lead-induced inflammatory response in rat kidney through the ROS-mediated MAPKs and NF-kB pathway. Biochim Biophys Acta 2012;1820:1693-

1703.



QUERCETINA effetti modulatori
dell’immunita

Stabilizzazione delle membrane cellulari agendo da antagonista della calmodulina
e prevenendo il rilascio di mediatori

Riduzione della liberazione di istamina da parte dei mastociti e dei basofili!

Riduzione del rilascio di citochine (es. TNF-a) e interleuchine da parte dei
mastociti e dei basofili?

Riduzione della produzione di IgE?

Milcek J, Jurikova T, Skrovankova S, Sochor J. Quercetin and its anti-allergic immune response. Molecules 2016,;21:623. Fortunato LR, Alves CDF,
Teizeira MM, Rogerio AP. Quercetin: a flavonoid with the potential to treat asthma. Brazilian J Pharm Sci 2012;48:589-99..



QUERCETINA ed attivita antivirale

Studi in vitro hanno dimostrato che e in grado:
* Diinibire la produzione e la replicazione del virus dell’epatite C

 Di inibire la replicazione virale dei Rhinovirus e ridurre le citochine pro-
infiammatorie

* Di prevenire l'ingresso nelle cellule dei virus dell’influenza A (anche H1N1s +
H3N2)

* Di inibire le proteasi essenziali per la replicazione del virus Coronavirus Sars-
Cov-2

Bachmetov L, Gal-Tanamy M et al. Suppression of hepatitis C virus by the flavonoid quercetin is mediated by inhibition of NS3 protease activity. J Viral Hepat 2012;19:e81-8. Ganesan S, Faris AN, Comstock AT et
al. Quercetin inhibits rhinovirus replication in vitro and in vivo. Antiviral Res 2012;,94:258-71. Wu W, Li R, Li X et al. Quercetin as an antiviral agent inhibits influenza A virus (IAV) entry. Viruses 2015;8:6Jo S, Kim S,
Shin DH, Kim MS. Inhibition of SARS-CoV 3CL protease by flavonoids. J Enzyme Inhib Med Chem 2020,35:145-51
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Focus onN

Complementary treatment of allergic rhinoconjunctivitis:
the role of the nutraceutical Lertal®
Gianluigi Marseglia', Amelia Licari', Giorgio Ci_/)rﬂnz/i’

! Department of Pediatrics, Fondazione IRCCS Policlinico San Matteo, University of Pavia, Pavia, Italy; 2Allergy Clinic, Villa
Montallegro, Genoa, Italy

— Quercetin 150 mg: a natural flavonoid that inhibits the release of histamine,
leukotrienes, PGD2, IL (IL-6, IL-8, TNF-alpha).

— Perilla frutescens 80 mg: a dry extract of the seeds containing rosmarinic
acid, luteolin, apigenin and crysoeriol that inhibits the release of histamine
and expression of interleukins (IL-6, TNF-alpha).

— Vitamin D3 5 mcg (200 1U), which contributes to the normal function of the
immune system.

HO oH
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Focus o Acta Biomedica 2020

Respiratory infections in allergic children: the preventive
role of a multicomponent nutraceutical

Anna Maria Zicari', Giovanan De Castro’, Giulia Brindisi', Maria Papale’,
Guido Marinelli’, Amelia Licarey®, Gianfuigi Marseglia®, Giorgic Ciprandi®
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[ Lertal + Standard therapy [ Placebo + Standard therapy

Figure 1. Box-plot of the number of respiratory infections in Figure 2. Box-plot of the number of courses of antibiotic ther-

active group (grey) and control group (white). Data are ex- apy in active group (grey) and control group (white). Data are

pressed as medians, IQR, and minimum and maximum wvalues N o N
’ expressed as medians, [QR, and minimum and maximum values




Zinco: funzioni nell’organismo

Immune system
T and B cell function

Antibody production e

Wour o ina l Gecond messenger Slste.ma.lmmumtarlo
Regeneration l Zinc signaling Funzioni celluleTe B

Hair growth . . . .
Produzione di anticorpi

Hormone metabolism
Receptor function
Insulin storage and secretion

Gusto

Sensorium

Olfatto \s Night vision ’ ‘ Lipid metabolism
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(vitamin A)
Taste, olfaction
inner ear function

Prostaglandin synthesis
Sexual
functioning/spermatogenesis

Cell membrane/cell nucleus
Protection against oxidative stress
DNA, RNA synthesis and repair == L
Zinc finger proteins == Stress Ossidativo

Lo zinco ¢ il secondo piu abbondante dei metalli presente nell’organismo umano:

ne contiene dai 2 ai 4 grammi
Grungreiff K. et Al. The role of Zinc in liver cirrhosis.

Annals of Hepatology Jan-Feb 2016



Zinco e infezioni respiratorie

L'integrazione con zinco ha dimostrato di avere effetti benefici sulla
funzionalita del sistema immunitario

v' aumento azioni citotossiche!?

v' maturazione di anticorpi?

v’ bilanciamento di Th1/Th2!

v’ riduzione dell’eccessiva espressione della cascata infiammatoria
attraverso azione antiossidante?!

v' mantenimento integrita epiteliol

v’ riduzione della replicazione virale?2

1. Wessels I. et Al. The Potential Impact of Zinc Supplementation on COVID-19 Pathogenesis. Frontiers in Immunology July 2020
2. Jothimani D. et Al. COVID-19: Poor outcomes in patients with zinc deficiency . International Journal of Infectious Diseases 2020



A systematic review and meta-analysis on nutritional and
dietary interventions for the treatment of acute respiratory
infection in pediatric patients: An EAACI taskforce

Studies included in meta-analysis:

F = Sourcs SMD {95% CI) favours intervention fEavours control
Zinc (IEﬂgth of I'htl-ﬂ-pl'ﬁﬂl Stﬂ:ﬂ' n Brooks WA el al 2004 -0.80 [-1.11; «0.48] =
16 Bose 4 et al 706 0.21 [-0.02; 0,43
dinc (time to recovery), n = 10 ggjes E et al -:guswmaﬂ mnbacleréal:lé ﬁuw hn.aa 1[5':,':' ui.& aﬂgau-alq 83
| | a8 C el al {Suspecied bacienal) A o L = B
*.rrEamm D {length of hospital stay), Valod E 10 5011 0,80 1.7, -0.53]
n= 3 Shah G5 al &l 2012 0.21 [-0.18, 0.57) e
Witamin D (time o recovery), m= 3 Fataki MR et al 2014 0.38 [0.03; 0.76] [ ]
Shehzad M et al 2015 -2.03 [-3.26; -2 81] .
Ayub MR at al 2015 =140 [-1.84; -0.96) —-
bdanohar B et &l 215 -0.65 [-1.04; -0.26) . =
Yuan X ef al 2016 0.38 [-0.08; 0.85] Ee
Armyeds-Murils 08 &1 al 2019 -0.43 [-0.82; -0.04] —=-—
Laghari 3G & al 2019 -0.48 [-0.80; «1.10]
FIGURE 3 Meta -anal'ys.l'& and forest Rerksuppaphol L et al 2020 0,72 [-1.16; -0.20] -
: Binesh 5 et al 2021 018 [-0.23; 0.60]
plot about pooled standardized mean Hashemian H at & 2021 -0.04 [-0.40; 0.32] _
. e e - Ahmad K et al 2022 -0.25 [-0.53; 0.03] £ 1
difference of length of hospitalization Tetal -0.44 [0.87, -0.01] e
- - . - - Prisdicti | 223 1.3
in children with pneumonia treated with TGO TRerve (223, 1.39] T
zinc or placebo. The area of the squares -3 -EMD [?;.-% -:n? 1
= — E - e
indicates the weight of each study in the Hataragenaity: 12, = 35546 {p < 001}, I* = 95%
analysis.
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Exclusive breast-feeding, the early-life ® Checkic f& : &

J ALLERGY CLIN IMMUNOL

microbiome and immune response, and common VOLUME 150, NUMBER 3
childhood respiratory illnesses

Key messages
Christian Rosas-Salazar, MD, MPH,? Meghan H. Shilts, MHS, MS,” Zheng-Zheng Tang, PhD,° Qilin Hong, MS,° ) )
Kedir N. Turi, PhD,” Brittney M. Snyder, PhD,” Derek A. Wiggins, MS,” Christian E. Lynch, MPH,” el uriEesuitsisuppoRtiainEotes tiveienussl iroleiof iexciusive
i d b o b.f breast-feeding in the risk of developing an LRTI in in-
Tebeb Gebretsadik, MPH,® R. Stokes Peebles, Jr, MD,” Larry J. Anderson, MD,®* Suman R. Das, PhD,”" and fancy and asthma and AR in childhood.

. b . . . .
Tina V. Hartert, MD, MPH Nashville, Tenn; Madison, Wis; and Atlanta, Ga [ e G T, e sl PG G el S e ot

these associations, including the effect of exclusive
breast-feeding on the gut microbiome.

For its respiratory and multiple nonrespiratory benefits
for both the infant and the mother, exclusive breast-
feeding should continue to be strongly recommended to
all families.

Protezione del latte materno

Exclusive breastfeeding is associated with the early-life URT and gut microbiome, the infant
URT immune response, and a decreased risk of common childhood respiratory ilinesses

n = 1,949 (exclusive ’ : Py
breastmilk = 667, The URT and gut microbiome in infancy:

mixed = 353, exclusive - Increased a-diversity (richness + evenness) of the URT
formula = 929) and gut microbiome
- Unique B-diversity (overall structure) of the URT and gut

— microbiome
" * - The abundance of 5 URT genera (Granulicatella, Gemella,
Acinetobacter, Streptococcus, and Corynebacterium 1) and
3 gut genera (Escherichia-Shigella, Bifidobacterium, and
Clostridium innocuum group)

= "’ Increased MFIs of URT cytokines in infancy (IFN-a, IFN-y,
W2 * and IL-17A)
Exclusive

breastfeeding
Decreased risk of common childhood respiratory illnesses:

- LRTI in infancy
- Current asthma at age 4 years*
- Ever AR at age 4 years*

* = Last study assessment

AR = Allergic rhinitis
In exploratory analyses, the gut mircobiome mediated the effect of MFI = Median fluorescense intensity
exclusive breastfeeding on current asthma at age 4 years LRTI = Lower respiratory tract infection
URT = Upper respiratory tract
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Gheck for
pdaies

The Biology of Lactoferrin, an
Iron-Binding Protein That Can Help
Defend Against Viruses and Bacteria

Douglas B. Kell>**!, Eugene L. Heyden* and Etheresia Pretorius "

Pro-inflammatory Type | IFNs \
cytokines OR

La Lattoferrina ha un’attivita
antimicrobica ed
antinfiammatoria

Il latte umano ha una concentrazione di
2g/L, 10-100 volte maggiore di altri
mammiferi.
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Review

The Lactoferrin Phenomenon—A Miracle Molecule

Pawel Kowalczyk '@, Katarzyna Kaczyriska 2(, Patrycja Kleczkowska >%*[, Iwona Bukowska-Osko 5,
Karol Kramkowski ¢ and Dorota Sulejczak 7-*©

- pro- or anti-inflammatory cytokine

- direct cytotoxic effect production
- biofilm formation inhibition - T and B cell maturation stimulation
adhesion to the host cell inhibition - LPS binding

- iron binding
- immune response stimulation
- increase sensitivity of pathogens to drug
- viral replication inhibition

Immune modulation

- prebiotic action on microbiota of the
lower genital tract

- prevents infections in the genital tract

and their consequences; endometritis

Reproduction
Antioxidant effect

- iron saturation
- oxidative damages reduction
- scavenging of free radicals
- antioxidant enzymes upregulation

DNA protection

- DNA repair
- DNA binding
- Cell cycle regulation
- apoptosis regulation
- immune response regulation
-LFd d by free radical

Antimicrobial

- restores intestinal homeostasis
- limits the colonization and
proliferation of entheric pathogens
- shapes the intestine microbiota in
infants

- prevents miscarriage, premature
delivery
- LF anti-inflammatory activity
prevents fetus infections

- cell proliferation stimulation
- apoptosis inhibition
- regulation of metabolic disorders
- antioxidant effect
- neuroprotection
- anticancer effectmitochondrial
metabolism and biogenesis regulation

Anticancer

- angiogenesis inhibition
-iron binding
- cell proliferation inhibition

- cell cycle regulation

- apoptosis induction
- immune response induction
- ir ing of surface r ptors
onr | cells

Neuroprotection

- affecting ironmetabolism
- enhencing the expression of
brain-derived neurotrophic factor
DNF)

Dose consigliata: 100 mg/giorno
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