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Epidemiology of Respiratory Infections in Young Children
Insights from the New Vaccine Surveillance Network

Marie R. Griffin, MD, MPH,* Frances J. Walker, MSPH, 7 Marika K. Iwane, PhD, 7
Geoffrey A. Weinberg, MD,} Mary Allen Staat, MD, MPH,§ Dean D. Erdman, DrPH.|| and the
New Vaccine Surveillance Network Study Group

Background: The New Vaccine Surveillance Network, funded by
the Centers for Disease Control and Prevention, was established to
provide longitudinal data to help measure the impact of vaccines that
decrease the burden of acute respiratory illness in children younger
than 5 years of age. Currently 140,000 children younger than 5 years
of age, nearly 1% of the U.S. population, are under surveillance in
3 urban counties, which include Nashville, TN, Rochester, NY, and
Cincinnati, OH. Prospective, active, population-based surveillance
of children hospitalized with respiratory symptoms or fever began in
2000, and outpatient surveillance began in 2002 in selected winter
months.

Results: During the first year of surveillance, the admission rate for
acute respiratory illness/fever in children younger than 5 years of
age in the surveillance areas was 180 per 10,000 children. In 61% of
these hospitalizations, a respiratory virus was identified. Respiratory
syncytial viruses, influenza viruses and parainfluenza viruses were
identified in 30%, and other respiratory viruses were identified in
36%. Approximately one-third of children hospitalized had identi-
fied high risk conditions, primarily asthma (24%). About one-half of

the children hospitalized were younger than 6 months of age.
Polymerase chain reaction doubled the diagnostic yield of culture
for respiratory syncytial viruses, influenza and parainfluenza virus
combined.

Preliminary data on influenza admissions during the 4 vyears

indicated considerable variation in admission rates by season and
site. Annually the mean admission rates during the study period
were 43 per 10,000 children younger than 6 months of age, 9 per
10,000 children 6—23 months of age and 4 per 10,000 children
2459 months of age.
Conclusion: These data provide ongoing surveillance of hospital-
izations and other medically attended visits for respiratory viral
illness in children younger than 5 years of age. Evaluation of
influenza vaccine effectiveness, the epidemiology of respiratory
viruses in children and the impact of the pediatric influenza vacci-
nation program are in progress.

Key Words: surveillance, respiratory viruses, influenza,
respiratory syncytial virus, children

(Pediatr Infect Dis J 2004;23: S188-5192)



iIncidenza annuale media di malattie da infezione

respiratoria per class e di eta
Heikkinen T & Jarvinen A. Lancet 2003; 361: 51 -59

Fino al 25% del bambini di
eta inferiore a 5 anni neli
paesi industrializzati hanno
Infezioni respiratorie
ricorrenti

malattie per persona per anno
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Infezioni respiratorie ricorrenti (IRR) :
diverse definizioni

O 6 infezioni re

O 1 infezione de
ad aprile

O 3 infezioni delle basse v

(Gruppo di Studio di Immunologia della Societa Italiana di Pediatria, 1988]

2 8 IVAS /anno

Eta>3anni =y 2 6 |VAS/anno

Tutte le eta B A2 2 IVAl/anno

In assenza di condizioni patologiche Korppi M, Pediatr. Pulmonol. 1997
di base che possano giustificare la De Mattia D, Immunopharmacol. Immunotoxicol. 1993

ricorrenza Valleron AJ, Develop. Biol. Standard 1992
Cortesia di P. Marchisio A.Ugazio. Il bambino con infezioni ricorrenti. 2003




EZIOLOGIA DELLE INFEZIONI
RESPIRATORIE RICORRENTI

A | virus (in particolare RVS, Rhinovirus,virus
Influenzali, adenovirus, parainfluenzali e ....)
sono I principall agenti eziologici delle infezioni
respiratorie ricorrenti (80%)

A Alcuni patogeni respiratori batterici quali
Streptococcus pneumoniae(principale agente
eziologico della CAP)Mycoplasma pneumoniae
Haemophilus influenzaee Streptococcus
pyogenespossono giocare un ruolo di rilievo



THE FIRST CAUSE OF
RECURRENT INFECTIONS

IN CHILDREN 1S...

CHILDHOQOD ITSELF
(J.G.Wheeler 1996 )
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The child with recurrent respiratory
infections: normal or not?

De Martino, Pediatr Allergy Immunol 2007,18: 3

Recurrent respiratory
Infections children have
no significant alteration
ofil mmuni ty &



THE FIRST CAUSE OF
RECURRENT RESPIRATORY
INFECTIONS IN CHILDREN 1S...

CHILDHOQOD ITSELF
(J.G.Wheeler 1996 )

N

WAIT AND SEE



Fattori di rischio per IRR in 286 bambini di eta fra 3
e 6 anni

de Martino M, Galli L, Vierucci A. The child with recurrent respiratory infections.
I n: APat hogenesis and Contr ol of Viral
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The child with recurrent respiratory
infections: normal or not?

De Martino, Pediatr Allergy Immunol 2007;18: 3

Fattori
di rischio <
ARRI children have no l
significant alteration of
I mmunity @& Aumentata
ma @& suscettibilita

la risposta immunitaria
raggiunge la massima
efficacia nel 5-6Aanno di
vita

Infezioni
virali



The child with recurrent respiratory ooy
infections: normal or not? ¢ %

De Martino, Pediatr Allergy Immunol 2007:18: 3
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Infant respiratory infections and later
respiratory hospitalisation in childhood

Hannah C. Moore', Graham L. Hall? and Nicholas de Klerk®

Affiliations: 'Wesfarmers Centre of Vaccines and Infectious Diseases, Telethon Kids Institute, The University of
Western Australia, Perth, Australia. “Paediatric Respiratory Physiology, Telethon Kids Institute, The University
of Western Australia, Perth, Australia. *Centre for Biostatistics, Telethon Kids Institute, The University of
Western Australia, Perth, Australia.

Correspondence: Hannah C. Moore, Wesfarmers Centre of Vaccines and Infectious Diseases, Telethon Kids
Institute, The University of Western Australia, PO Box 855, West Perth, WA, Australia 6872.
E-mail: hannah.moore(@telethonkids.org.au

ABSTRACT Acute respiratory infections (ARI) cause significant morbidity in infancy. We sought to
quantify the relationship between ARI and development of respiratory morbidity in early childhood.

Population-based longitudinal hospitalisation data were linked to perinatal, birth and death records for
145580 Western Australian children from 1997 to 2002. We conducted Cox regression with sensitivity
analyses to quantify the risk of recurrent ARI in infancy for respiratory hospitalisation after the age of
3 years.

ARI in infancy was significantly related to respiratory hospitalisation before (hazard ratio (HR) 3.5, 95%
CI 3.1-3.8)a nda fter( HR3 .0,9 5%C 12 .6-3.4)a djustingf ork nownr iskf actorsi ncludingm aternal
smoking during pregnancy, season of birth, delivery mode and gestational age. We noted a dose response
with the number and length of infant ARI hospitalisations and increasing risk with no effect modification
by gestational age. Results were similar when later respiratory hospitalisations were restricted to asthma
hospitalisations only.

Recurrent hospitalisations for ARI in infancy significantly increase the risk of respiratory morbidity and
asthma requiring hospitalisation after the age of 3 years in a dose-response fashion. The increase in relative
risk is not modified by gestational age. Efforts to reduce the occurrence of infant ARI are likely to have
significant public health benefits. FEur Respir J 2015; :
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FIGURE 17 Cumulative hazard
function of respiratory hospitalisation
after the age of 3 years for increasing
number of hospitalisations for acute
respiratory infection before the age of
12 months.
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Review

Recurrent Lower Respiratory Tract Infections in Children:
A Practical Approach to Diagnosis

Maria Francesca Patria, Susanna Esposito

1) Otherwise healthy children who do not need further
investigations

2) Children with risk factors for respiratory infections for whom a
wait - and- see approach can be recommended

3) Children in whom further investigations are mandatory.

Paediatric Respiratory Reviews 14 (2013) 53-60



Recurrent, protracted and persistent lower ®CM
respiratory tract infection: A neglected

clinical entity BlANN

British Infection Association

OTHERWISE HEALTHY CHILDREN WHO DO NOT NEED FURTI
INVESTIGATIONS

A Children aged-4 years
A Seasonal infections (autumn and winter)

A Exposition to many viruses at home (large families) and in
daycare centersnurseries,schoolgespecially if they attend
daycare centers for the first time)

A Relatively long periods of clinical wbking (at least in the
summer)

A No history of risk factors for recurrent RTIs
A Normal growth and development,
A Normal physical examination

A Quick responceto appropriate treatment and complete

Ffecover
y Journal of Infection (2015) 71, S106—S5111



Review
Recurrent Lower Respiratory Tract Infections in Children:
A Practical Approach to Diagnosis

Maria Francesca Patria, Susanna Esposito

Conditions associated with an increased risk of recurrent LRTIs.

Prematurity

Paediatric Respiratory Reviews 14 (2013) 53-60
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Long term respiratory outcomes of very premature birth (<32 weeks)

Anne Greenough"

Division of Asthma, Allergy and Lung Biology, MRC & Asthma UK Centre in Allergic Mechanisms of Asthma, King's College London School of Medicine at Guy's,
King's College and St Thomas' Hospitals, London, UK

SUMMARY

Keywords: . Many very prematurely born infants develop bronchopulmonary dysplasia (BPD), remaining oxygen
?mncri”pﬁmomw dysplasia dependent for many months and requiring frequent rehospitalisations. Troublesome, recurrent respi-
rematurit

rafory symptoms requiring treatment and lung function abnormalities at follow-up are common. The
most severely affected may remain symptomatic with evidence of airways obstruction even as adults.
Data from adolescents and adults on the respiratory outcome of extreme prematurity, however, are
usually from patients who have had ‘classical’ BPD with severe respiratory failure in the neonatal period.
Nowadays, infants have ‘new’ BPD developing chronic oxygen dependence despite initially minimal or
even no respiratory distress. Affected patients do suffer chronic respiratory morbidity and their lung
function may deteriorate during the first year after birth. Infants who suffer respiratory syncytial virus
lower respiratory tract infections are most likely to require rehospitalisation and suffer chronic respi-
ratory morbidity, but this may reflect greater abnormal premorbid lung function.

© 2012 Elsevier Ltd. All rights reserved.

Respiratory syncytial virus




Contents lists available at SciVerse ScienceDirect

FETAL & NEONATAL

Seminars in Fetal & Neonatal Medicine

journal homepage: www.elsevier.com/locate/siny

Long term respiratory outcomes of very premature birth (<32 weeks)




ORIGINAL ARTICLE

Rhinovirus-induced airway cytokines and respiratory
morbidity in severely premature children

Geovanny F. Perez"?34, Krishna Pancham'?, Shehlanoor Huseni?, Amisha Jain'?, Carlos E.

Keywords Abstract
asthma; bronchopulmonary dysplasia;

crematurity: rhinovirus: Th17; Th2 Background: Rhinovirus (RV) has been linked to the pathogenesis of asthma.

Prematurity is a risk factor for severe RV infection in early life, but is unknown if
RV elicits enhanced pro-asthmatic airway cytokine responses in premature infants.
This study investigated whether young children born severely premature (<32 wks
gestation) exhibit airway secretion of Th2 and Thl7 cytokines during natural RV

Correspondence
Gustavo Mino, Division of Pediatric
Pulmonology and Sleep Medicine Children's

National Medical Center, 111 Michigan infections and whether RV-induced Th2-Thl7 responses are linked to more
Avenue, NW, Washington, DC 20010, USA respiratory morbidity in premature children during the first 2 yrs of life.
Tel.: +1 202 476 5814 Methods: We measured Th2 and Th17 nasal airway cytokines in a retrospective cohort
Fax: +1 202 476 5864 of young children aged (-2 vrs with PCR-confirmed RV infection or non-detectable
E-mail: gnino@childrensnational.org virus. Protein levels of IL-4, IL-13, TSLP, and IL-17 were determined with multiplex
immunoassays. Demographic and clinical variables were obtained by electronic
Accepted for publication 27 January 2015 medical record (EMR) review.
Results: The study comprised 214 children born full term (n = 108), preterm (n = 44)
DOI:10.1111/pai. 12346 or severely premature (n = 62). Natural RV infection in severely premature children

was associated with elevated airway secretion of Th2 (IL-4 and IL-13) and Thl17 (IL-
17) cytokines, particularly in subjects with history of bronchopulmonary dysplasia.
Severely premature children with high RV-induced airway IL-4 had recurrent
respiratory hospitalizations (median 3.65 hosp/yr; IQR 2.8-4.8) and were more likely
to have at least one pediatric intensive care unit admission during the first 2 yrs of life
(OF B.72; 93% CI 1.3-538.7: p = 0.02).

Conclusions: Severely premature children have increased airway secretion of Th2 and
Thl7 cytokines during RV infections, which is associated with more respiratory
morbidity in the first 2 yrs of life.

Pediatric Allergy and Immunology 26 (2015) 145-152



Review
Recurrent Lower Respiratory Tract Infections in Children:
A Practical Approach to Diagnosis

Maria Francesca Patria, Susanna Esposito

Conditions associated with an increased risk of recurrent LRTIs.

Prematurity
Atopy

Paediatric Respiratory Reviews 14 (2013) 53-60
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Review
Recurrent Lower Respiratory Tract Infections in Children:
A Practical Approach to Diagnosis

Maria Francesca Patria, Susanna Esposito

Conditions associated with an increased risk of recurrent LRTIs.

Prematurity
Atopy
Passive smoking

Paediatric Respiratory Reviews 14 (2013) 53-60



Stefania La Grutta, Giovanni Arturo Rossi

I danni dell’esposizione al fumo
di sigaretta:

' fisi& atogenesi, implicazioni cliniche,
__strate’ﬁie di intervento in Pediatria

9

SOCIETA ITALIANA
PER LE MALATTIE
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\ ‘L. RESPIRATORIE INFANTILI
A\
LN

A

3
AA Primula

| DANNI DELL'ESPOSIZIONE AL FUMO DI SIGARETTA:

FISIOPATOGENESI, IMPLICAZIONI CLINICHE, STRATEGIE DI INTERVENTO IN PEDIATRIA

Carlo Capristo

Dipartimento di Pediatria S.U.N.

Danni da fumo passivo

11 fumo passivo ¢ quello che viene inalato involontaria-
mente dalle persone che si trovano a contatto con uno
o pitt fumatori attivi e rappresenta il principale inqui-
nante degli ambienti chiusi. Esso ¢ la risultanza del
fumo espirato dal fumatore attivo (corrente terziaria)
sommato al fumo prodotto dalla combustione lenta e
imperfetta della sigaretta lasciata bruciare nel portace-
nere 0 in mano fra un tiro e I'altro (corrente seconda-
tia). Si ammette che il fumo passivo sia costituito per
6/7 dalla corrente secondatia e per 1/7 dalla corrente
terziaria. Si definisce anche fumo laterale (sidestream
smoke) per distinguerlo dal fumo centrale (mainstream
smoke) che rappresenta invece il fumo attivo.

Negli Stati Uniti si stima che il 60% dei bambini tra 3
¢ 11 anni siano esposti ad inquinamento ambientale da
tabacco (environmental tobacco smoke, ETS) e che per il
90% questa esposizione avvenga in casa [1].
Lesposizione all’ETS ¢ associata ad un aumentato
rischio di sindrome da morte improvvisa del neonato
(SIDS), infezioni respiratorie e otiti medie; rappresenta
un importante fattore di rischio per asma ed ¢ forte-
mente correlato, nei soggetti asmatici, ad uno scarso
controllo dei sintomi ¢ ad una riduzione della funziona-
litd respiratoria. In uno studio recentemente pubblicato
si dimostra un'associazione statisticamente significativa
tra riduzione dell’esposizione all’ETS e riduzione degli
episodi di asma non controllato, incluse le visite medi-
che, le ospedalizzazioni e le assenze scolastiche [2].

E accertata la correlazione del fumo materno durante
la gravidanza con la riduzione della funzione respirato-
tia € la comparsa di wheeging nell'infanzia precoce e suc-
cessivamente di asma. I neonati esposti in utero al
fumo materno presentano vic aeree con calibro ridot-
to, pareti ispessite, meno clastiche ed ipertono della
muscolatura liscia bronchiale [3].

Diversi studi associano I'esposizione al fumo di tabac-
co nell’ambiente domestico a sintomi respiratori, quali
tosse e respiro sibilante, ad un incremento delle assen-
ze scolastiche per malattie respiratorie e alle cure medi-
che che ne conseguono [4, 5].

I principali costituenti del fumo di tabacco che colpi-
scono I'apparato respiratorio comprendono elementi
gassosi, quali monossido di carbonio, ossidi d’azoto,
formaldeide, cianuro d'idrogeno, diossido di zolfo ¢

nitrosammine, ¢ particolati, come nicotina, metalli
pesanti (piombo, cadmio, nichel) e benzopirene. I loro
cffetti sono mediati da diversi meccanismi che inclu-
dono effetti irritanti diretti, meccanismi immunologici
¢ mutagenesi [6].

L'esposizione al fumo di tabacco determina una sop-
pressione della difesa immunitaria innata a livello del-
Pepitelio polmonare, altera la dearance mucociliare,
favorisce I'adesione e la colonizzazione batterica,
influenza la funzione delle cellule immunitarie 7).
Limmunita innata rappresenta la prima linea di difesa del
polmone e i peptidi antimicrobici (AMPs) sono le prin-
cipali molecole effettrici di questo sistema. A livello del
tratto respiratorio sono principalmente espresse le
defensine ¢ le catepsine. In particolare le f-defensine
vengono prodotte e secrete dalle cellule epiteliali della
mucosa respiratoria in seguito all'induzione da parte di
prodotti batterici ¢ mediatori inflammatori. 1l fumo di
tabacco sopprime questa induzione, tant’é che nelle
secrezioni di soggetti fumatori sono state evidenziate in
corso di polmoniti basse concentrazione di B-defensine.
11 fumo si pensa influenzi diversi pahway proinfiamma-
tori (MAP chinasi, ERK1/2, JNK, NF-kB). In parti-
colare I'acroleina, maggiore prodotto della combustio-
ne organica, inibisce l'attivazione del nuclear factor
kappa B (NF-kB) attraverso interazione con com-
plesso inibitore delle chinasi (TKK), inibendo cosi l'e-
spressione di citochine infiammatorie come I'IL-8.
Inoltre, il fumo inibisce la produzione di citochine
inflammatorie indotte dal liposaccaride batterico, sop-
primendo Pattivazione della activator protein-1 (AP-1)
nelle cellule epiteliali bronchiali. Anche la downregulation
dei recettori toll-like (TLRs), in particolare di TLR4,
nelle cellule epiteliali puo contribuire alleffetto del
fumo sull’espressione delle B-defensine.

La soppressione dell'immunit innata determina un
aumento della carica batterica, favorendo cosi la
suscettibilita alle infezioni. La combinazione di questo
con i danni diretti dal fumo alla barriera epiteliale sfo-
cia in un circolo vizioso di infiammazione, danno
strutturale, infezione.

1 fumo di tabacco danneggia profondamente Pepitelio
ciliato della mucosa respiratoria. Nei soggetti fumatori
si determinano delle tipiche alterazioni istologiche che
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Prevalence of smoke exposure amongst children who undergo @Cmmﬂ{
tonsillectomy for recurrent tonsillitis

Chelsey E. Straight**, Hetal H. Patel”, Erik B. Lehman ©, Michele M. Carr“

*Penn State College of Medicine, 500 University Drive, Hershey, PA 17033-0850, USA

! Department of Surgery-Division of Otolaryngology, Penn State Milton 5. Hershey Medical Center, 500 University Drive, Hershey, PA 17033-0850, USA
© Department of Public Health Sciences, Penn State College of Medicine, 500 University Drive, Hershey, PA 17033-0850, USA

9 pepartment of Surgery and Department of Pediatrics, Penn State Milton 5. Hershey Medical Center, 500 University Dvive, Hershey, PA 17033-0850, USA

ABSTRACT

Purpose: The hypothesis tested was that smoke exposure has a detrimental effect on the developing
upper respiratory tract. The purpose of this study was to determine if more children undergoing
tonsillectomy for recurrent tonsillitis had smoke exposure in comparison to a control group of children
undergoing hernia repair.

Methods: This was a retrospective case-control study. Medical records of children less than 15 years of

age that underwent tonsillectomy for recurrent tonsillitis at Penn State Hershey Medical Center from

g:ﬂ?éﬁind smoke July 2009 to October 2012 were retrospectively reviewed to determine exposure to smoking contacts.

Recurrent tonsillitis Records of children less than 15 years of age that underwent hernia repair surgery at this facility during

Children the same time, were also retrospectively reviewed for smoke exposure.

Tonsillectomy Results: Atotal of 256 children who underwent tonsillectomy for recurrent tonsillitis and 241 children
who underwent hernia repair surgery met the inclusion criteria. Of the children in the tonsillectomy for
recurrent tonsillitis group, 121 (47.27%) had previous smoke exposure, compared to 67 (27.80%) in the
hernia repair group. Further analysis of the data using logistic regression yielded an odds ratio of 2.49
(P =0.004), indicating that children with smoke exposure had more than twice the odds of having
tonsillectomy for recurrent tonsillitis compared to those with no exposure.

Conclusions: Exposure to smoking contacts was more common in children who underwent
tonsillectomy for recurrent tonsillitis than children who underwent hernia repair surgery. Future
studies could address the relation of smoke exposure quantity to health outcomes in children.

International Journal of Pediatric Otorhinolaryngology 79 (2015) 157-160



Review

Recurrent Lower Respiratory Tract Infections in Children:
A Practical Approach to Diagnosis

Maria Francesca Patria, Susanna Esposito

Conditions associated with an increased risk of recurrent LRTIs.

Prematurity
Atopy

Passive smoking
Indoor pollution
Outdoor pollution

Paediatric Respiratory Reviews 14 (2013) 53-60



A simulation model of building intervention impacts on
indoor environmental quality, pediatric asthma, and costs

Maria Patricia Fabian, ScD,*" Gary Adamkiewicz, PhD,” Natasha Kay Stout, PhD,” Megan Sandel, MD,“ and

¢ Allergens

(cockroach, mold) * Previous asthma
* Alr pollutants attack
(NO,, PM, 4) * Seasonality
Changesin * Asthma symptoms
FEV1%predicted * Serious asthma events:

* Emergency

room Visit

- * Clinic visit
INTERVENTION * Hospitalization

* Age, gender
* Housing characteristics
+ Asthmacontroller &
medication compliance
* FEVI % predicted
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Childhood tuberculosis and exposure to indoor air pollution: a

systematic review and meta-analysis

INT J TUBERC LUNG DIS 19(5):596-602
© 2015 The Union

N. Jafta,* P. M. Jeena,' L. Barregard,* R. N. Naidoo*

*Discipline of Occupational and Environmental Health, School of Nursing and Public Health, and 'Discipline of
Paediatrics and Child Health, School of Clinical Medicine, College of Health Sciences, University of KwaZulu-Natal,
Durban, South Africa; *Department of Occupational and Environmental Medicine, Sahlgrenska University Hospital

and University of Gothenburg, Gothenburg, Sweden

SUMMARY

BACKGROUND: Indoor air pollution (IAP) from envi-
ronmental tobacco smoke (ETS) and biomass fuel smoke
(BMS) poses respiratory health risks, with children and
women bearing the major burden.

OBJECTIVES: We used a systematic review and meta-
analysis to mnvestigate the relation between childhood
tuberculosis (TB) and exposure to ETS and BMS.
METHODS: We searched three databases for epidemio-
logical studies that investigated the association of
childhood TB with exposure to ETS and BMS. We
calculated pooled estimates and heterogeneity for
studies eligible for inclusion in the meta-analysis and
stratified studies on ETS by outcome.

RESULTS: Five case-control and three cross-sectional
studies were eligible for inclusion in the meta-analysis

and quality assessment. Pooled effect estimates showed
that exposure to ETS 1s associated with tuberculous
infection and TB disease (OR 1.9, 95%CI 1.4-2.9)
among exposed compared to non-exposed children. TB
disease in ETS studies produced a pooled OR of 2.8
(95%CI 0.9-4.8), which was higher than the OR for
tuberculous infection (OR 1.9, 95%CI 0.9-2.9) for
children exposed to ETS compared to non-exposed
children. Studies on BMS exposure were too few and too
small to permit a conclusion.

CONCLUSION: Exposure to ETS increases the risk of
childhood TB disease or tuberculous infection.

KEY WORDS: pulmonary tuberculosis; cooking fuel;
passive smoke; risk factors; indoor air pollution




Childhood tuberculosis and exposure to indoor air pollution: a
systematic review and meta-analysis

INT J TUBERC LUNG DIS 19(5):596-602
© 2015 The Union

N. Jafta,* P. M. Jeena,' L. Barregard,* R. N. Naidoo*

Childhood TB and indoor air pollution 599

Study OR (95%Cl) % weight
ETS !
Altet et al., 1996 (Spain)' ' N 5.39 (2.44-11.91) 1.73
Singh et al., 2005 (India)" - 2.68(1.52-4.71)  12.70
Tipayamongkholgul et al., 2005 (Thailand)™ : * ? 9.31(3.14-27.58)  0.27
Den Boon et al., 2007 (South Africa)’ e 1.35(0.85-2.12)  40.39
Du Preez et al., 2011 (South Africa)® . 2,66 (1.28-525)  8.78
Ramachandran et al., 2011 {India]g } * 6.29 (1.32-17.05) 0.64
Patra et al., 2012 (India)" == 1.75(1.15-2.66)  34.35
Jubulis et al., 2014 (India)™ — 2.88 (067-12.39) 1.14

Subtotal (/2 = 20.6%, P = 0.266) @ 1.91(1.28-2.54)  100.00

0 1 20
Reduce TB risk Increase TB risk

Figure2 Forest plot showing studies on ETS exposure and childhood TB, with pooled ORs. ETS =environmental tobacco smoke; OR
=odds ratio; Cl=confidence interval: TB = tuberculosis.



Review

Recurrent Lower Respiratory Tract Infections in Children:
A Practical Approach to Diagnosis

Maria Francesca Patria, Susanna Esposito

Conditions associated with an increased risk of recurrent LRTIs.

Prematurity

Atopy

Passive smoking

Indoor pollution

Outdoor pollution

Congenital abnormalities of the respiratory tract
Cardiovascular diseases

Chronic neurological diseases

Paediatric Respiratory Reviews 14 (2013) 53-60



CHILDREN WHO SHOULD UNDERX
FURTHER INVESTIGATIONS

Underlying causes of recurrent LRTIs.

LRTIs affecting a single lobe or
area of the lung

LRTIs affecting multiple
areas/lobes of the lung

Intraluminal obstruction

- inhaled foreign body

- endobronchial tumour

Extraluminal compression

- enlarged lymph nodes (infection,
tumour, sarcoidosis)

- enlarged or aberrant vessels

Structural abnormalities of airways
or lung parenchyma

Middle lobe syndrome
Bronchiectasis

Rhinosinusitis and post-nasal drip

Immunodeficiency

GERD

Primary ciliary dyskinesia
Cystic fibrosis




10 warning signs of primary immune
deficiency

A 8 upper respiratory tract infections a year

A more than 2 severe sinus infections a year

A inefficient antibiotic usage for longer than 2 months
A a history of pneumonia more than two times a year
A growth and developmental retardation

A recurrent deep tissue or organ abscesses

A chronic fungal infection in the mouth or on the skin after the age of
one year

A requirement for intravenous antibiotic usage to cure infection
A more than two infections localized in deep tissues
A and a familial history of PID



STRATEGIE PREVENTIVE

Per r Iidpatto dedle infeaioni respiratorie in
eta pediatrica abbiamo a disposizione due
strategie

1.Eliminare i fattori favorenti
2.Utilizzo degli immunostimolanti




Razionale del farmaci iImmunostimolanti

Maturazione della cellula dendritica
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Immunostimulants for preventing respiratory tract infection

in children (Review)
@ In c

Cochrane Library 2011, issue 6

THE COCHRANE
®

Del-Rio-Navarro BE, Espinosa-Rosales F], Flenady V, Sienra-Monge JJL

Main results

Thirty-five placebo-controlled trials (4060 participants) provided data in a form suitable for inclusion in the meta-analyses. When
compared with placebo, the use of IS was shown to reduce ARTIs measured as the total numbers of ARTIs (MD -1.24; 95% CI -1.54

to -0.94) and the difference in ARTI rates (MD -38.84%; 95% CI -46.37% to -31.31%). Trial quality was generally poor and a high
level of statistical heterogeneity was evident. The subgroup analysis of bacterial IS, D53 and OM-85 studies produced similar results,

with lower heterogeneity. No difference in adverse events was evident between the placebo and IS groups.

Authors’ conclusions '

This review shows that IS reduce the incidence of ARTIs by 40% on average in susceptible children. Studies in healthy children are not

available. Although the safety profile in the studies was good, some IS may be unsafe. ARTI-susceptible children may benefit from IS
treatment. Further high-quality trials are needed and we encourage national health authorities to conduct large, multicentre, double-
blind, placebo-controlled RCTs on the role of IS in preventing ARTIs in children.




THE COCHRANE
COLLABORATION’

Numero esiguo di studi RCT di efficacia clinica con
buona qualita metodologica

Numerosita di patologie la cui prevenzione viene
contemporaneamente studiata (esiguo campione per
patologia)

Pazienti eterogenei (eta. patologie associate) e
spesso campione ridotto

Molti fattori confondenti: stagionalita, numero di

conviventi, asma/all ergie

Uso di scale di rilevazione dei sintomi non validate
Diversita degli schemi di trattamento

Eterogeneita statistica
Lavori pubblicati su riviste a basso IF o senza referees
Lavori nuovi con vecchi risultati riassemblati

Mancanza di dati solidi e aggiornati di capacita di
immunostimolazione

f umc



Composti che contengono batteri uccisi o lisati batterici (lisi
chimica/meccanica)

OM-85 BV
LW 50020
PMBL

Composti che contengono componenti immunogeniche quali ribosomi e
glicoproteine

D53

RU 41740

APidotimod
ALevamisolo (fuori commercio)
Alsoprinosina

DERIVATI TIMICI
Timomodulina, Timostimolina

VARIE
Echinacea-Propoli, Lattoferrina, Vitamina D, Probiotici, Zinco, Resveratrolo




DERIVATI BATTERICI

Fig. 3. Meccanismo di azione degli estratti batterici e ribosomiali

Ribosomal extract

D53 Increases Fc- receptor dependent phagocytosis
IMMUCYTAL Enhances the oxidative metabolism
BIOMUNIL Inhibits of PMN migration

RU41740 Increases complement- and
K. PNEUMONIAE  Fc receptor-dependent phagocytosis
GLYCOPROTEIN  Enhances the oxidative metabolism
BIOSTIM Does not affect neutrophil migration
Bacterial extracts
4 i~ LW50029 Induces lymphocyte proliferation in MALT

IRS-19/0M-85 BV |ncreases IFN synthesis
BRONCHOVAXOM  £nances Thi immune response
LANTIGEN B Increases secretory IgA synthesis
OMMUNAL ncreases Yy IgA sy

BRONCHOMUNAL Activates macrophages and NK cells

Tratto da Rossi GA. Opinioni a confronto 2012



REVIEW Open Access

Prevention of respiratory tract infections with
bacterial lysate OM-85 bronchomunal in children
and adults: a state of the art

Fernando De Benedetto' and Gianfranco Sevieri® Multidisciplinary Respiratory Medicine 2013

Abstract

Respiratory tract infections (RTls) are a leading cause of morbidity and also represent a cause of death in some parts
of the world. The treatment of RTls implies a continuous search for stronger therapies and represents an
economical burden for health services and society. In this context the prevention of infections is absolutely required.
The use of bacterial lysates as immuno-modulators to boost immunological response is widely debated. Aim of this
review is to summarize the main clinical studies on the effect of the bacterial lysate OM-85 in treating RTls in
susceptible subjects - namely children and chronic obstructive pulmonary disease (COPD)-affected adults. Results from
clinical trials and recent systematic reviews are reported.

The results show that mean number of RTls decreases upon treatment with OM-85, as measured by frequency of
exacerbations or number of antibiotic courses. Data from systematic reviews indicated that OM-85 is particularly
beneficial in children at high risk of RTls. In COPD-affected adults, clinical studies showed that treatment with

OM-85 reduced exacerbations, although systematic reviews did not legitimate the protective effect of OM-85 toward
COPD as significant.

The use of OM-85 could be efficacious in reducing exacerbation frequency of RTls in children and adults at risk.
However further high-quality studies are needed to better explain the mechanism of action and confirm the beneficial
results of OM85.

Keywords: Bacterial lysate, Chronic bronchitis, COPD, Immuno-modulators, OM-85, Respiratory tract infections




REVIEW Open Access

Prevention of respiratory tract infections with
bacterial lysate OM-85 bronchomunal in children
and adults: a state of the art

Multidisciplinary Respiratory Medicine 2013

Fernando De Benedetto' and Gianfranco Sevieri’

Table 1 Description of the included clinical trials performed in children

Study/year Number of Age Population Intervention Follow up Results
patients/treatment
Collet JP et al. 210 OM-85 BV vs 213 6-36 mos Children attending 1 capsule 10 days/mo for 3mos 7.5 mos including No effect at the end of follow-up.
1993 [17] placebo day care centers administration period  During treatment period decrease
of risk of RTI (RR 0.52; 95% CI 0.31-0.86)
Jara-Pérez IV et al. 99 OM-85 BV vs 100 6-13 yrs Girls of an orphanage 1 capsule 10 days/mo for 3mos 6 mos including Decrease of incidence of ARTIs
2000 [18] placebo with ARTIs administration period  (p < 0.001); decrease in illness duration,
antibiotic consumption, days out of
school (p < 0.001).
Gutiérrez-Tarango MD et al. 26 OM-85 vs 28 1-12 yrs RRTls 1 capsule 10 days/mo; 3 mos. 12 mos including Decrease of number of ARTIs,
2001 [19] placebo The same six mos later administration period  antibiotic consumption and
duration of ARTI (p < 0.001)
Schaad UB et al. 120 OM-85 BV vs 100  26-96 mos RRTls 1 capsule/day for 1 mg; 6 mos including Lower rate of RRTIs (p < 0.05).
2002 [20] placebo 1 capsule/10 days for mos administration period  largest reduction was in children
3, 4and 5 with = 3RRTls
Del Rio Navarro BE et al. 20 OM-85 BV vs 20 3-6yrs ARTIs and low IgG 1 capsule 10 days/mo; 3 mos 6 mos including Decrease in ARTI occurrence (p < 0.001);
2003 [26] placebo administration period  decrease in IgG4 level (p < 0.05)
Razi CH et al. 2010 [22] 35 OM-85 BV vs 40 1-6 yrs wheezing 1 capsule 10 days/mo; 3 mos 12 mos Decrease in wheezing attacks
placebo (p < 0.001) and of ARTI occurrence
(p < 0.001)
Karaca NE et al. 2011 [27] 37 OM-85; 26 no 12-156 mos  IgA deficiency 1 capsule 10 days/mo; 3 mos; 50 mos No difference in RTls occurrence

therapy

no treatment for the following
9 mos. 26 children received one
cure-schedule, 11 two or more
cure-schedule

between the two groups; no
development of autoimmune disease

Mo, month; mos, months.



The immunostimulant OM-85 BV prevents wheezing attacks
in preschool children 75 children with recurrent wheezing 1 to 6 years old.

Cem Hasan Razi, MD,” Koray Harmanci, MD,* Ayhan Abaci, MD,” Osman Ozdemir, MD,” Samil Hizli, MD,”

Rahime Renda, MD,° and Fersin Keskin, MD® Ankara, Turkey

TABLE . Cumulative number of ARTIs per patient in the 2 groups

J Allergy Clin Immunol 2010:126:763-9.

Period (mo) On-85 BV Placebo Mean difference (95% CI) Cumulative % difference P value*®

-3 225 * 098 287 *=0.93 062 (=1.05 to =0.17) 216 O
2 (2-3) 3 (2-3)

(-6 1.82 = 1.15 530 = 1.84 148 (=219 to =0.75) 279 < (1
4 (3-3) 34Ty

(-t 4.80 = 1.53 680 = 234 200 (=292 to =1.07) 204 < (1
5 (3-6) T (5-8)

(-12# 531 = 1.79 T.75 = 2.68 244 (=350 to —=1.36) jl4 < (M1
6 (4-6) T (5-10})

TABLE Il. Cumulative number of wheezing attacks per patient in the 2 groups

Period [mao) OM-85 BY Placebo Mean difference (95% Cl) Cumulative % difference Fvalue*

0-3 1.60 = 088 230 = 1.34 0.70 (=1.23 to =0.17) 30.4 013
1 (1-2) 2(1-3)

0-6 254 * 1.12 3E7T = 210 1.33 (=212 o —0.54) 343 003
3 (2-3) 4 (2-5)

0-0 3.20 *+ 1.41 5.00 = 250 18D (=275 to —0.B5) 36.0 001
3 (2-4) 5(3-T)

0-12 3.57 * 1.61 575 2.7 218 (=322 to —1.13) 370 <001
3 (3-4) 5.5 (4-B)

In the OM85 group significantly
reduced incidence of wheezing
attacks (-37.9 %)



IMCR

Prevenzione delle infezioni ricorrenti
delle vie respiratorie in bambini

Numero medio di episodi Numero medio di
infettivi prescrizioni antibiotiche
p<0,0001 p<0’0001

Placebo IMCR Placebo IMCR

Mira e et al. J Clin Med 2003;1-15



Immunostimulants for preventing respiratory tract infection
in children (Review)

Lisato di frazioni ribosomiali

G

THE COCHRANE
COLLABORATION®

Figure 8. Forest plot of comparison: D53 trials, outcome: 7.2 Per cent difference in ARTls.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Garabedian 1990 4867 88 75 100 11067 B9 F0% -51.33[80.56,-22.10] -
Hauguenauer 1987 6612 4286 45 100 8776 42 70%  -3388[63.23-453]
Huils 1985 BB 564 78 100 708 78 1045% -32.00[52.09,-11.91] —
Lacomme 1985 7509 7807 47 100 6877 40 B5%  -2491 [BAT77, 5.95] — T
RB10 1994 8561 9091 153 100 10606 161  97%  -1439[36.21,7.47 T
RB17 1988 3217 2306 15 100 5496 15  67% -67.83[9799,-3767) ———
RB21 1988 56,84 6316 45 100 46263 42  87% -4316[67.53,-18.79 -
RB22 1990 4839 1613 20 100 2258 20 146%  -91.61[63.77,-39.45] -
REB24 1990 3913 5435 16 100 8686 17  3.3% -6087[110.04,-11.70] ¢
RB25 1990 4031 615 13 100 1846 12 152% -59.69[-70.66,-48.77] —
Yautel 1943 GBOY7 3867 32 100 34875 32 104% -34.03[-58.24,-19.87 -
Total (95% Cly 539 528 100.0% -43.47[-53.22,-33.72) L3
Heterogeneity, Tau®= 131.20; Chi*= 22,14, df= 10 (P = 0.01); F= 55% I'-1|:|E| _EED : 5I|:| 1IZI[I=

Test for overall effect Z= 874 (P « 0.00001)

Favours experimental  Favours confrol



Efficacy and safety of ribosome-component immune
modulator for preventing recurrent respiratory infections in
socialized children

Fiocchi A et al, Allergy Asthma Proc 2012;33:197

RCT multicenter study on 164 socialized children  (2-5 yrs) treated
with D53 or placebo for 6 months and followed-up for additional 6
months

AGroup A: <5 episodes ARTI/yr
AGroup B: >5 episodes ARTI/yr

A In children with five or less RRIs (group A) the duration of
the infectious episodes was significantly shorter with D53
than with placebo (1 day p = 0.015)

A The proportion of patients reporting no respiratory infectious
episodes with RCIM at 6 and 12 months was also significantly larger
in group A ( 20.4% versus 4.4% placebo; p = 0.028)

A No such differences were found in children with more than
five RRIs in the preceding year (group B)




IMCR

Prevenzione delle IRR

« Riduzione del numero di IRR

Odds Ratio ed intervallo di confidenza al 95%

Tutte le IRR (n=158)
Rinite (n=129)

0-6 mesi (n=158)

e 3.7 (1.1, 12.7); p=0.039
o—i 2.3 (1.1,5.0); p=0.036

-50 -25 00 25 50 75 100 125 15.0

A favore del placebo

Odds ratio (e intervallo di confidenza al 95%) per tutte le infezioni respiratorie ricorrenti (IRR) & per [a rinite durante i 6 mesi di
trattamento con I'immunomodulatore a components ribosomiale (IMCR) & placebo nella popolazione intent-to-treat. Il valore di p si

riferisce alla significativita statistica dell’'odds ratio.

A favore di IMCR

Fiocchi et al. Allergy Asthma Proc 33:1204, 2012




PIDOTIMOD

Tipo di molecola: dipeptide sintetico
Essendo un composto di sintesi e puro, la sua struttura e identica in tutti i lotti di produzione

Fig. 6. Confronto di diversi lotti produttivi di Pidotimod e di estracci batterici.

THE SYNTHETIC ROUTE ASSURES PURITY
AND REPRODUCIBILITY OF PRODUCTION PROCESS

Pidotimod Bacterial exiracts

AL ddd

batch n°322 batch n°324 batch n°325 atch no-

The spectrum of the different The same does not occur
batches looks always the same with bacterial extracts

Meccani smo ddéazione su Iimmunit”™ innata ed adatt
-Aumenta la fagocitosi e il killing intracellulare di macrofagi alveolari e neutrofili
nei confronti di batteri

-Attiva le APC affinché stimolino le cellule T

-Stimola la secrezione del fattore chemiotattico MPC-1 e TNF-U

-Stimola il metabolismo ossidativo delle cellule

-Azione mitogena direttamente sulle cellule T, aumenta la proliferazione dei CD4,
IFN2

-Determina uno shift versa la risposta immunitaria Thl




Zuccotti and Mameli ltalian Journal of Pediatrics 2013, 3975

httpyfewwwijponline.net/content/391/75 {{? ITALIAN JOURNAL
OF PEDIATRICS

Pidotimod: the past and the present

Gian Vincenzo Zuccotti and Chiara Mameli

BurgioGR. RT@oppio cieco con 101 bambini (2 400 mgHie per 60gg Riduzione del numero gizcon
Arzneimittelforschung1994 placebo multicentrico 13 anni) sintomi di IR delle alte e basse vie
Motta G. RTQoppio cieco con 235 bambini (3 800mg/die per 15gg poi Riduzione del numero dbnsilliti
Arzneimittelforschung1994 placebo 14 anni) 400 mgdie per 60gg

Passali D. RTQoppio cieco con 416 bambini (3 400 mgdie per 60gg Riduzionelei giorni di febbre,
Arzneimittelforschung1994 placebo multicentrico 14 anni) della severita degli episodi aculti,

Qe[numero di ATBA e A
RSffQlFraasSyaSaayzo

Caramias. RT@oppio ciecocon 120 bambini (280 400 mg per 2 volte a@iono  Piu rapido miglioramento clinico,
Arzneimittelforschung1997 placebo multicentrico  anni) per 15gg 400 mgdie per riduzione delle ospedalizzazioni,
6099 RStfS NAOI RdziS S
In caso di ricaduta risposta clinica
piu rapida
Careddu RT@oppio cieco con 748 bambini (3 400 mgHie per 60gg Riduzione del numero di IRR,
Arzneimittelforschung1994  placebo multicentrico 14 nni) RSt fQdzaz RA ! ¢.

sintomatici. Meno assenteismo

LaMantia. JChemotherl 999 Pztrattati vsnntrattati 14 bambini con 400 mgHie per 60gg Riduzione del numerdi ggdi
Sindrome di febbre, delle severita delle IR,
Down (313 anni) RSffQdza2z RA !'¢. S



Modulation of airway epithelial cell functions by

Pidotimod: NF-kB cytoplasmatic expression and
its nuclear translocation are associated with an

iIncreased TLR-2 expression

Sonia Carta, Michela Silvestri and Giovanni A Rossi’

{ ITALIAN JOURNAL
| 13 OF PEDIATRICS

Methods: BEAS-28 celling (rumn bronchil epithelal cell infected with & replication-Gefectve Adenovits
VA0 viryshybic) were cultured in the presence of pidotimod, with or without tumor necrosi fator (TNF-a o
2ymosan 10 asess. 3 ntercellar achesion molecule (CAMT expression, by flow cytometry: b tolHike receptor

(LR} expression and production, by immunofluorescence fow cytometry and western bloting; o intereukin
(L8 release, by enzyme-{inked mmunosoroent assay (ELI5A) e) activated extracelllar-ignafequiated inase

[ERK1/2) phosphorylation and nuclear factor¥appa B (NF) actvaton, by westem bloting

[ —

Carta et al. ltalian Journal of Pediatrics 2013, 39:29



Modulation of airway epithelial cell functions by

Pidotimod: NF-kB cytoplasmatic expression and
its nuclear translocation are associated with an

increased TLR-2 expression

Sonia Carta, Michela Silvestri and Giovanni A Rossi’
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Minerva Pediatr. 2014 Oct:66(5):363-7

Pidotimod may prevent recurrent respiratory infections in children.
Licari A', De Amici M, Nigrisoli S, Marseglia A, Caimmi S, Artusio L, Marseglia GL.

A Studio prospettico randomizzato a gruppi paralleli
gruppo Trattati ( 45 bambini , 400 mg/die)- gruppo non
Trattati (44 bambini) (eta 4.9 annrange 3- 10 anni)

A Schema di trattamento:

T, T1 T2 T3
10 30 gg | 30 gg [ 60 gg ]
gr.A ] Pidotimod 1‘flaconcmo/d|e ] Follo‘wUp |
ar. B ] nessun t.rattamento ] Follo‘wUp |

A Periodo di studio: novembre febbraio
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SICUREZZA

Gli immunomodulanti hanno un buon profilo di sicurezza e una
buona tollerabilita.

| piu frequenti eventi avversi riportati sono:
-gastrointestinali(nausea, vomito, diarrea, dolore addominale)
-reazioni cuanedrash, orticaria, prurito)

Per alcuni immunomodulanti sono stati segnalati problemi di sicurezza
-levamisolo:agranulocitosi, patologie neurologiche, leucoencefalopatia
-Estratti timici: rischio di contaminazione da prioni (encefalopatia
spongiforme bovina)

Cochrane 2011



GLI IMMUNOSTIMOLANTI:
MITI E REALTA

-Discreto numero di studi in vitro-modelli animall

-| risultati degli studi in vitro non possono essere
completamente traslati in vivo ma sono un punto di
partenza

-A partire dagli anni 80 comparsa di studi in vivo per
valutare | 0effi cacia clin



Al t r | I MMuUnNnomodu

ma attenzione alle
evidenze pediatriche

Solo due esempl



Antivirale
Antibatterico
Immunomodulante
Anti-inflammatorio

Immunomodulante

Proliferazione delle cellule del Sistema
Immunitario, stimolazione della fagocitosi
granulocitarigaumentano la produzione di

Citochineinfiammatorie (in particolare TN IL-1,

IL-6, Interferorb, NO

Antl-infettivo

Immunoesclusiong
iImmunoregolaziong
immunoeliminazionex
livello locale

ALTRI IMMUNOMODULANTI

RESVERATROLO

Blocca la replicazione virale

Inibisce alcuni mediatori deihflammazione
Stimola la funzione immunitaria

Potente antiossidante

ZINCO

Essenziale per il funzionamento di molti enzimi e
mediatori cellulari

Contribuisce alla stabilizzazione della MB cellulare
Regola lapoptosi dei linfociti

Coinvolto in molti meccanismi immunitari

VITAMINA D

Ruolo nellomeostasi del sistema immunitario
regolando direttamente e indirettamente

la proliferazione, la differenziazione e la funzione
delle cellule immunitarie




Efficacy and Safety of Echinacea in Treating

Upper Respiratory Tract Infections
in' Childvat Taylor JA et al. JAMA

A Randomized Controlled Trial : 2003;290:2824-30

407 children (2 to 11 yrs) i Double-blind 7 Echinacea or placebo for up to 3 URIs
over a 4-month period (begun at the onset of symptoms and continued throughout
the URI, for a maximum of 10 days)

Table 2. Comparison of Treatment Outcomes in Upper Respiratory Tract Infections (URIs)
Treated With Echinacea and Flacebo

Echinacea Group Placebo Group

* 1
Duration of symptoms, median (85% ClI), d 2 (8-10)
Severity of symptoms, median (85% CI* 33 (29-40) a3 (30-38)
Days of fever, mean (SO} 0.81 (1.50) 0.64 {1.16)
Paak severity of symptoms, mean (SO .0 (2.3) 5.1 (2.4)
Mo. of days of peak severnty, mean (SD) 1.60 [(Y98) 1.64 [1.14)

Farental assassment of seventy, No. (%1
Will's 153 (46.5) 170 (46.3)

Moderata 128 (38.9) 157 (42.8)
Severe 48 (14.8) 40 (10.9)

Abbtwewiation: Cl, confidenca interval.

*Severty calculated by sum of daily symptom scores (range, 0-12).

FHGhasE daly sevenly scora recorded dunndg a LIRIL

fPercentages based on 367 responses o URES treated with placeio and 329 treated with echinacesa.




EFFICACY AND SAFETY OF ECHINACEA PURPUREA

IN TREATING URTIs IN CHILDREN
Taylor JA et al. JAMA 2003;290:2824-30

Table 2. Comparison of Trea ) Tract Infections (URIs)
Treated With Echinac

Echinacea purpureaas dosed in this study, was not effective
In treating URI symptoms in patients 2 to 11 years old,

and its use was associat@tth an increased risk of rash
(7.1% of the URI treated with echinacea
and 2.7% in those treated with placebo, p=.008)

Abbreviation: Cl, o

*Severnty calculated by 3

FHigheast daly sevenly scora re

fPercentages based on 367 responses = Treated with echinaces.
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Echinacea herbal products should not be used in children under 12 years old

Press Office 020 3080 7651
or press.office@mhra.gsi.gov.uk
Qut-of-hours 07770 446 189

The Medicines and Healthcare products Regulatory Agency (MHRA) today advised parents and carers not to use
oral herbal products containing Echinacea for children under 12 years of age. Children aged 12 or over and adults
can continue to use herbal products containing Echinacea.

This move by the MHRA follows precautionary advice from the European Herbal Medicinal Products Committee
(HMPC} and from the UK Herbal Medicines Advisory Committee (HMAC). They both concluded that the perceived
benefits of the use of Echinacea in children under 12 years are outweighed by the potential risks in this age-group
and there is a low risk of allergic reactions but these could be severe. Children aged 12 years or over and adults
can continue to use oral products containing Echinacea. Risks of side effects in older children and adults are
reduced because they weigh more and in general catch fewer colds.

Two Echinacea products (Echinaforce Junior Cold & Flu Tablets and Echinaforce Chewable Cold & Flu Tablets)
were registered under the Traditional Herbal Registration (THR) Scheme for children aged between six and 12
years as well as for older children and adults. These products have been updated in line with this new advice and
newly labelled products will be available in due course. Current stock will be over-labelled and the new labels will
state clearly that the products should not be used in children under 12 years.

In addition, there were two oral Echinacea products (Echinaforce Tablets and Echinaforce Echinacea Drops) with
product licences for children aged between six and 12 years. The labelling of these products is also being updated
in line with this advice and existing stocks will also be over-labelled.

However, there is an unknown number of unlicensed Echinacea products on sale in the UK. The MHRA is
requesting that these products are also relabelled and advises parents and carers not to use them in children
under 12 years.
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Low Serum 25-Hydroxyvitamin D Level and
Risk of Upper Respiratory Tract Infection in
Children and Adolescents

Michelle Science,"? Jonathon L. Maguire,>**® Margaret L. Russell,” Marek Smieja,® Stephen D. Walter,? and
Mark Loeb?®°

Table 3. Serum 25-Hydroxyvitamin D Level as a Predictor of
Recurrent Respiratory Virus Infections, Adjusted for Age and Sex

Variable Adjusted HR (95% CI} FPValue

Age

Per 1-y change 0.93 (.B5—.98)

Per 5~y change 0.69 (.62-.92)
Male sex 0.80 (.59-1.07)
Serum 25{0H)D level, nmol/L?

Per 1-unit change in log 0.57 (.39-83)
levels (dichotomized)

<50 nmol/L vs =50 nmol/L 1.49(1.11-2.02)

<75 nmol/L vs =75 nmol/L 1.60(1.11-2.03)

< 20 ng/ml =< 50 anI/L - < 30 ng/ml =< 75 anI/I— Clinical Infectious Diseases 2013;57/3):392-7



Synthesis and Metabolism of Vitamin D.
Rosen CJ. NEJM 2011;364:248

Vitamin D is initially generated in the skin from the nonenzymatic
conversion of pravitamim D3 to previtamim D3.

Dietary intake of vitamin D is usually relatively limited, since few
foods, with the exception of certain kinds of fish, contain sizable
amounts; supplements are commonly used.

Vitamin D is either stored in adipose tissue or converted in the

liver by the enzyme 25-hydraxylase: to 25-hydraxyyitaminrD33
(25[0OH]D3), the form that circulates in the highest concentration

and reflects solar and dietary exposure.

It is converted to the active  metabolite, 1,25-dihydroxyyvitamin/DD
(1,25[0OH]2D), or calcitriob!, in the kidney, although other tissues
have lathydroxylase- enzymatic activity. The synthesis of  calcitriol
Is enhanced (+) by increasing levels of parathyroid hormone (PTH),
which rise in response to lower levels of serum calcium. Reduced
levels of serum phosphate can also increase (+) the production of
calcitriol .

Its synthesis is suppressed ( d) by the production of fibroblast
growth factor 23 (FGF -23), which is secreted by osteocytes in the
bone matrix.

Calcitriol i nhi bi t s t he-hgotylase (CYB27B&)fandl U
stimulates the activity of  24-hydroxylase> (CYP24R1), an enzyme
that promotes production of  24,25(0QH)2D33, a vitamin D product
that is not biologically active.

In CYP2R1, CYP27B1, and CYP24R1, CYP denotasytochrome P.
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Vitamin D deficiency - insufficiency

There are several publications suggesting that vitamin D
deficiencyy (25-hydroxyvitamin D level <20 ng/mL) and
insufficieneyy (25 -hydroxyvitamin D level >20 ng - <30 ng/mL)
IS a pandemic affecting all populations with serious health
consequences.

V Wang TJ, Circulation 117, 5038511.

V Dobnig H, Arch Intern Med 168, 1340 513
V Melamed ML, Arch Intern Med 168, 1629 d1637.

V Reis JP, Pediatrics 124, e371 0e379.
V Kumar J, Pediatrics 124, e362 e370.
V Sabetta JR, PlosOne 5,e11088.



HOW COULD VITAMIN D PROTECT?
Antiviral Properties

ﬁ(\irway epithelial cells can

hydroxylate 25(OH)D to its active

form (1,25 (OH)2D3), leading to
Increased differentiation and

recruitment of macrophages, enhanced
production of cathelicidinn and CD14,
and potentiation of host defenses
against M. tuberculosis and other
bacteria, fungi, and viruses.

CD14 has been shown to be expressed in monocytes, macrophages, polymorphonuclear neutrophils



Randomized trial of vitamin D supplementation to

prevent seasonal influenza A in schoolchildren.
Urashima M, Am J Clin Nutr 2010;91:1255 d81260.

V Vitamim D(3)
supplements (1200 1U/d)
(n=167) with placebo
(n=167) In
schoolchildren

V From December 2008
through March 2009
Vincidence of influenza
A, diagnhosed with
Influenza antigen testing
with a nasopharyngeal
swab specimen.

1.0

0.5

RR for asthma attacks

0.17

In asthmatic children who had
been vitamin D supplemented



Cord- Blood 25 - Hydroxyvitamin D Levels and Risk of
Respiratory Infection, Wheezing, and Asthma
Camargo Pediatrics 2011;127:180

V 25(0H)D in cord blood
from 922 newborns .

V History of respiratory
Infection at 3 mo of age
or a histary,of wheéeezing
at 15 mo and then
annually theneafter

V Doctor -diagnosed asthma:
by age 5 years.

To convert 25 " - OH vitamin D concentrations
from nanomoles per liter to ng/mL, divide by
2.496.

.6

Probability

4

Associations of cord - blood 25(OH)D levels
with probabilities of cumulative wheeze or
incident asthma by 5 years of age
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