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THE RISE OF LIFE EXPECTANCY

Life expectancy globally and by world regions since 1770
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Figure 1. Edward Jenner by John Raphael Smith (Wellome Library).

Berkeley, 17 maggio 1749 — Berkeley, 26 gennaio 1823



Smallpox Eradication Timeline

Milestone

WHA adopts goal tq
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Global Smallpox E
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-44 countries (31 hi
cases

WHO Scientific Grd
surveillance/contai
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Bihar, India identifi

Last case of naturally-acquired smallpox occurred in Merca
District of Somalia

WHO certified the world free of naturally-occurring smallpox,
routine vaccination ceased
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QProstate cancer
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Poliovirus Vaccine

1955 Inactivated vaccine

1961 Types 1 and 2 monovalent OPV
1962 Type 3 monovalent OPV

1963  Trivalent OPV

1987 Enhanced IPV (IPV)



Polio Vaccination Recommendations

« Sequential schedule with 2 IPV and
2 OPV in 1999-2001

« Exclusive use of IPV recommended
In 2002

* VAPP eliminated






N. of cases of measles and vaccine coverage
by 24 months per year, Italy 1970-2016*

1970-2009 Ministero della Salute, Sistema di notifica delle malattie infettive
_2010—2012 Istituto Superiore di Sanita - CNESPS, Sistema di Sorveglianza speciale del morbillo
2013-2016  Istituto Superiore di Sanita - CNESPS, Sistema di Sorveglianza integrata del morbillo e della rosolia
| ] 1985-2015  Ministero della Salute
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Number of measles cases by month, January 2008 —
February 2017 (n=116 594), EU/EEA countries
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Number of measles cases reported in EU/EEA i
countries and second dose vaccination coverage EC(SC

nnnnnnnnnnnnnnn

Source: ECDC TESSy



Vaccination status of measles cases by age @&S
group, EU/EEA countries, March 2016 — S
February 2017 (n=5 881)
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2 March:
no suspected cases,
no crew disembarked 28 February :
T AR 9 crew members

— 1 March: i disembarked

, . 2 crew members 25 : .

e disembarked e ‘

3 March:
no suspected cases,

no crew disembarked

Py X 27 February:
T b "‘\ 65 crew members
scunghy o f - C e disembarked

76 crew members . Y
disembarked e

4 March:
no suspected cases,
no crew disembarked

B0
66 putinisolation at
residential facility

10 admitted at
National Institute for
Infectious Diseases
(INMI) ‘Lazzaro

Spallanzani’

- 10 confirmed

measles cases
- 53 immune
-9 confimed (serology)
measles cases -3 susceptibles
-1 discarded case contacts

Flowchart of case management for symptomatic crew members and their
close contacts, measles outbreak on cruise ship, Italy, 27 February-1
March 2014
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Incidenza dei casi di morbillo per classi di eta in

Italia: 1 gennaio 2013 — 30 ottobre 2018
(Epicentro, ISS, 2018)
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Conclusions and options for actions

= QOpportunities for the identification of unvaccinated individuals
and catch-up vaccination need to be reinforced;

= Close immunity gaps in adolescents and adults who did not
receive vaccination in the past”;

= Strengthening routine childhood immunisation programmes is
vital to prevent future outbreaks and ensure adequate levels of
protection;

= 95% vaccine coverage with two doses has to be reached in all MS
at subnational level.

ﬁ' Vaccine

€00C Scheduler e ' Y3




Campagna di comunicazione sull’importanza
delle vaccinazioni con particolare focus sul
morbillo

- Capétano delio
. S Nazionele Itallano di Pallavolo

FACCIAMO SQU DRA

per la nostra sal

Lo

#ivaccinifunzionano




Rationale of combined vaccines in infants and toddlers - Knuf
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HEsF Combined vaccines: History

* Multi antigen

— 1945: Influenza (3 antigens)%?
— 1947: S. pneumoniae (6 antigens)'?
— 1955: IPV (3 antigens)?
* Multi valent
— 1948: DTPw?
— 1960: DTPw IPV12
— 1971.: MMR?
— 1990: DTPw Hib?

DTPw IPV Hib?

1. Decker. PIDJ 2001;20(Suppl.1):510-8
2. Decker y cols. 2004. In: Vaccines Ch 29



Why combinations?

- Less pain

. Simplicity of administration
. Simplicity of program

- Improved compliance

. Improved effectiveness

- Lower costs

Rationale of combined vaccines in infants and toddlers - Knu

f
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Hexavalent vaccines

e
: ¥

Vaccine

* (DTaP2-IPV-HepB/Hib)
* DTaP3-IPV-HepB/Hib

* DTaP2-IPV-HepB-Hib
e DTaP5-IPV-HepB-Hib

Producer

SP-MSD
GSK

SP
MCM (MSD/SP)

Year of Licensure

2000-2005
2000

2013
2016



Potentially interactions between
vaccine components

Possible adverse consequences:

Antigens

® reduced immunogenicity

® increased reactogenicity

Adjuvant(s) pH | \Preservative(S)

Contaminants \ ® shortened shelf life

Stabiliser(s) Excipient(s) ® complicated manufacture

Rationale of combined vaccines in infants and toddlers - Knuf 26



Reduction of Hib-associated diseases in Europe
due to vaccination programs

Annual incidence of Hib-associated infectious diseases after introduction
of a Hib-vaccination program
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Eskola J. Foresight in medicine: current challenges with Haemophilus influenzae type b conjugate vaccines. J Intern Med. 2010;267(3):241-250



Streptococcus pneumoniae: Pathogen With
Significant Disease Burden in Children

Disease severity Estimated number
of cases per year
1,400
S
2 17,000 =
o 0
2 ®
N 71,000 §
. @
o
2
@ 5=7 million
>
c
=
2
— Prevalence

MMWR. 1997.46:1-24.



Serotype composition of pneumococcal
conjugate vaccines

7-valent 10-valent 13-valent

19F

5
7F

PCV-7 e PCV13 contengono la stessa proteina di
trasporto - CRM 4, PCV-10 contiene (8/10 sierotipi)
come carrier la proteina D derivata dall’H. influenzae
non tipizzabil




PCV13 Impact

USA [REEEZ
VT-IPDb (<5 anni)
USA B
PolmoniteP (<2 anni)
O
|

Nicaragua BRZE
Polmonite2 (<1 anno)

Spagna
VT-IPDd

Polmonite

Otite Media

184%
(<15 anni)

Francia 84%
VT-IPDd (<2 anni)
Francia 74%
VT-Polmonitec (<16 anni) ‘L89% UK
(<2 anni) VT-IPDc

I Norvegia
/ (<2 anni) VT-IPDd
\ \RVZ8  Danimarca
(<2 anni) VT-1PDd

D
k78 Germania
(<2 anni) VT-IPD¢

a Ospedalizzazioni per polmonite
b 5 sierotipi addizionali per IPD: 1, 3, 5, 7F e19A

Israele 79%
VT-IPDb (<5 anni)

Israele 66%
OM pneumococcica = GZchl)

d Tutti i sierotipi inclusi in PCV13

1. References su richiesta.

¢ 6 sierotipi addizionali per IPD/CAP: 1, 3, 5, 6A, 7F e 19A



Dati di efficacia e impatto clinico generati con Synflorix™
Numerosita e coerenza dei risultati clinici

FinIP (Finland)
Iceland The Netherlands IPD, Antibiotics, CAP,
Quebec (Canada) IPD, meningitis, CAP, IPD, AOM Antibiotic use, NP
AOM, antibiotic use _ § carriage
{ 2+1

3+1
After PCV7 3+1 & 2+1
e A No PCV7

=
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Reverse Vaccinology:

|la tecnologia innovativa che ha permesso di identificare nuovi antigeni per il
MenB

In base alla sequenza del genoma di MC58, sono state
identificate 600 ORFs potenzialmente codificanti per nuove
proteine esposte in superficie

~350 vennero espresse con successo in E.coli,
purificate e usate per immunizzare topi
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Pizza M. et al., Science 2000; Giuliani MM et al., PNAS 2005



BEXSERO Licensed Immunization Schedules
EU

-
2 m— O I

Primary Interval Between
Immunization Primary Doses

6-11 months 22 o post.primary Series
12-23 months =2 montns pés?géiir%\é_riié?i%s
2 Doses
2—-10 years
Need not established
11+ years 21 month

BEXSERO [summary of product characteristics]. Siena, Italy: Novartis Vaccines and Diagnostics S.r.l.; 2013.

Age Group Booster

MEN-BEX-M-M-1092-2014-03-11 33
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Public Health

oicreath - Vaccine Effectiveness

Cases
A ]
vaccinated / R

coverage VE (95%C1)
total 9

2+0

D ) 64%
40/47 (85.1%) 94.1% (5% to 84%)

(aged <12.5 m)

« VE against all MenB strains
» Vaccine preventable strains?
« ~50% of cases PCR-confirmed
13/23 isolates MATS +ve = VE = 83%

00 Month 0000




[l Prevaccination

M 1 Mo after dose 2

M 1 Mo after dose 3

A Adolescents with hSBA Titers That Increased by Factor of =4
and Composite Response
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C Adolescents with hSBA Titers = Prespecified Limits
(LLOQ, 1:8 or 1:16)
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TRUMENDA
IMMUNO-
GENICITY IN
ADOLESCENTS
AND YOUNG

ADULTS

(Ostergaard et al., N
Engl J Med 2018)
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TRUMENDA SAFETY IN ADOLESCENTS AND YOUNG

ADULTS (Ostergaard et al.,

N Engl J Med 2018)

A Local Reactions

Adolescents Young Adults
100+ M Severe 100 B Severe
90 - Moderate 904 - Moderate
80+ 1 Mild 80+ 1 Mild
g 70 70
'E 60-{ — 60+
_g 50+ 50
J
g 404 404
o 304 30
20 M— 20 — I
104 104
o | - o] [ ] B
MenB- HAV and MenB- HAV and MenB- HAV and MenB- Saline MenB- Saline MenB- Saline
FHbp Saline FHbp Saline FHbp Saline FHbp FHbp FHbp
Redness Swelling Pain Redness Swelling Pain
B Systemic Events Occurring after Any Dose of MenB-FHbp
Adolescents Young Adults
100 g ~40.0°C 100 B Severe 1001y S40.0°c 1001 B Severe
90 m 39.0to 400°C 907 Moderate 901w 30.0t0 400°c 907 Moderate
809 385t0<30.0°C 80 o Mild 801 3351t0<30.0°C 80 1 Mild
= 7049 o 70+ 704 o 70+
2 [ 38.0to <38.5°C 11 38.0t0 <38.5°C
v 60 o™ M
=
H 50 50 | =
v
g 40 40|
o 304
20
10
0~ &
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&G P N S MR LR PANRS <<
e."‘& Q?b & @Qb & é\b é& fz—‘:‘b é& -'é‘b e."‘g’ Q—°b '39
ks ks ke ks ks
Fever Headache Fatigue Muscle Chills  Joint Diarrhea Fever Fatigue Headache Muscle Chills  Joint Diarrhea
Pain Pain Pain Pain
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Short term response of adolescents and young adults

to MenA,C W)Y vaccines
(from Baxter R, et al. Pediatr Infect Dis J 2011)
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Serogroup
Vaceine response detined as |.1-:|51".'|:|r:r:in|:|1i-:|n hSRA unTit--:-:l':,r fiter *1:16 in 5uh_jr:|:1'5 with pr"i:'-.rutcinufiun
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PROBLEMI SU CUI
SI DISCUTE

L'adolescente deve fare una o due dosi di Men
ACW,Y?

La vaccinazione contro il meningococco B nel
bambino piccolo quante dosi effettivamente
richiede per completare il ciclo primario? Inoltre,
la vaccinazione deve essere universal sia ai
piccoli, sia agli adolescenti, va fatta ai soggetti a
rischio o si puo’ pensare di non avere dati
sufficienti per decidere la convenienza?



Global burden of HPV-related cancers:
highest burden in cervical cancer

HPV-related cancer cases
In men/year
39,000

11,000

17,000

9,000
12,000

Cervical
Cancer

B Vulva " Vagina Anus Oropharynx M Penis

HPV = Human Papillomavirus
Adapted from de Martel C, et al. Lancet Oncol 2012;13:607-615



New 9-valent HPV vaccine

BHPV 16 BHPV 18 OHPV 45 OHPV 31 OHPV 33 BHPV 52 OHPV 58

HPV 16

+ HPV 18

+ HPV 45

+ HPV 31

+ HPV 33

+ HPV 52

+ HPV 53- G@

20 40 G0 80 100
Cumulative contribution (%)

Luxembourg A., 2013
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16
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45
31
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52
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INTERNATIONAL RECOMMENDATIONS ON HPV
VACCINATION IN MALES

USA

Advisory Committee in
Immunization Practices

(ACIP)
(MMWR_23/12/2011)
Vaccinazione universale
(m+f)

-Routine vaccination in
aged 11-12 yrs

-+ catch-up in those aged
13-21 yrs

Australia

Pharmaceuticals Benefits
Advisory Committee (PBAC)

(19/12/2011)
Raccomandazione positiva

-Routine vaccination in
males aged 12-13 yrs

-+ 2 catch-up in those
aged 14-15 yrs

Canada

National Advisory Committee
on Immunization (NACI)

(CCDR_Gennaio 2012)
Raccomandazione Grado A

- Routine vaccination in
those aged 9-26 yrs




HPV vaccine — current and future issues
Full HPV vaccine coverage well below target
Coverage falls after 1stdose

Girls only in the majority of the countries, offered free
vaccine

Absence of data linkage - Immunisation Register with
NCSP Register, therefore unable to monitor effectively

HPV immunised women may not be screened, and will
be at risk for cervical cancer




FUTURE VACCINES

« HIV

* Pediatric vaccines -> pneumococcal vaccines,
RSV vaccines

* Vaccines for adolescents/young adults ->
HPV, meningo B

* Maternal vaccines -> (RSV), GBS

 Vaccines for adults -> Staph. aureus, C.
diff.

 Vaccines for the tropics -> malaria, dengue



“Calendario Vaccinale per la Vita” 2012-2014

... a vaccination calendar
proposed with the intent to
offer an Immunization plan
to individuals between zero
and 100 years of age
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PIANO PER LA PREVENZIONE VACCINALE 2016-2018

- . _ _ _ _ - _ 19-49 - . X .
Vaccino gg-3 4° mese 7° mese | 11° mese | 13° mese 15° mese 6° anno 12°-18° anno anni 50-64 anni > 64 anni

DTPa**
dTpalPV
IPV

Epatite B

MPRV

oppiire 0
MPR | MPR 2 dosi MPR +Vn

Varicella ’ ) 0 settimane)
Men C o

MenACW
(€ Y

Influenza

Meningococco

€ vaccino):
fino a eta massima in scheda

Herpes Zoster

| EpAs#




humanyacoes Taylor & Francis

Human Vaccines & Immunotherapeutics

.L..
@

Ozt ISSN: 2164-5515 (Print) 2164-554X (Online) Journal homepage: http://www.tandfonline.com/loi/khvi20

Recommended immunization schedules for adults:
Clinical practice guidelines by the Escmid Vaccine
Study Group (EVASG), European Geriatric Medicine
Society (EUGMS) and the World Association for
Infectious Diseases and Immunological Disorders
(WAidid)

Susanna Esposito, Paolo Bonanni, Stefania Maggi, Litjan Tan, Filippo Ansaldi,
Pier Luigi Lopalco, Ron Dagan, Jean-Pierre Michel, Pierre van Damme,
Jacques Gaillat, Roman Prymula, Timo Vesikari, Cristina Mussini, Uwe Frank,
Albert Osterhaus, Lucia Pastore Celentano, Marta Rossi, Valentina Guercio &
Gaetan Gavazzi



Long History of Progress in Matermnal Immunization

Vacging virs M Matemal tetanus "Flagship"; WHO recommends
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e e e
Success of Maternal Tetanus Vaccination in Preventing

Neonatal Tetanus Deaths
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Control

Influenza vaccine

Cumulative Cases of Influenza

Cumulative Cases of Laboratory-Proven Influenza in Infants Whose
Mothers Received Influenza Vaccine, as Compared with Control Subjects.

Testing for influenza antigen was performed from December 2004 to
November 2005.

From Zaman K et al., NEJTM 2008



Durata dell’immunita contro la pertosse

Studio immunologico in bambini vaccinati con
esavalente e con precedente infezione
naturale della pertosse

La protezione immunitaria derivata dalla
risposta alle componenti acellulari della
pertosse contenute dei vaccini e simile in
qualita e quantita, nonché durata, a quella
derivata dall’infezione naturale

= Importanza dei richiami vaccinali negli
adolescenti e adulti, sia per mantenere
adeguati livelli anticorpali sia per proteggere i
bambini non ancora

Long-Term Pertussis-Specific Immunity after Primary Vaccination with
a Combined Diphtheria, Tetanus, Tricomponent Acellular Pertussis,
and Hepatitis B Vaccine in Comparison with That after
Natural Infection

SUSANNA ESPOSITO,' TIZIANO AGLIARDI," ANNA GIAMMANCO,” GIACOMO FALDELLA,’
ANTONIO CASCIO," SAMANTHA BOSIS," ORNELLA FRISCIA,”
MARIO CLERICI,® ann NICOLA PRINCIPI'*

The aim of this study was to compare pertussis-specific humoral and cellular immunity in children 5 years
after a primary vaccination with a combined diphtheria, tetanus, tricomponent acellular pertussis, and
hepatitis B vaccine (DTaP-HBV; InfanrixHepB; SmithKline Beecham) with immunity after natural infection.
The subjects were 38 children aged 3 to 6 years who received DTaP-HBV at 3, §, and 11 months of life and 21
subjects of similar ages and sex who acquired pertussis in the first year of life. Inmunoglobulin G (IgG)
antibody fiters against Bordetella pertussis antigens, peripheral blood mononuclear cell-specific proliferation,
and the secretion of cytokines were evaluated. After 3 years, only a small proportion of vaccinated and infected
children had significant specific concentrations of IgG in serum against all three B. perfussis antigens, and
T-cell responses persisted in a minority of subjects, A preferential type 1 cytokine response with the secretion
of gamma interferon was observed in the pertussis group, whereas a type 2 skewed response was observed in
the vaccinated children; however, the quantitative diferences in the cytokines produced hy DTaP-HBV and
natural infection were minimal, In conclusion, our results show that the immune responses induced by primary
pertussis vaccination are qualitatively and quantitatively similar to those seen in children who recovered from
natural infection and highlight the need for booster immunization with pertussis vaccines in order fo maintain
adequate levels of a specific immune response to B. pertussis,

Infect Immun 2001 51



Il ciclo di trasmissione della pertosse

trasmissione

- protezione indotta da vaccino

0 2 bambini adolescenti adulti
mesi

immunita naturale ridotta

forme cliniche “atipiche”

complicanze lievi/moderate,
decessi tosse persistente

Modificato da Hewlett et al. N Engl J Med 2005;352:1215-22. Wendelboe et al. Pediatr Infect Dis J 2005;24:558-5S61



VACCINE EFFECTIVENESS ACCORDING TO TRIMESTER OF

PREGNANCY
(Winter et al., Clin Infect Dis 2017)

Pertussis at Age <8 wk Pertussis at Age <12 wk
Timing of Prenatal Tdap Adjusted VE (95% Cl), % Infants With Pertussis, No. Adjusted VE (95% CI), % Infants With Pertussis, No.
27-36 wk gestation 85.4 (33.0-96.7) 18 71.6 (29.6-88.6) 30
Any time during pregnancy 63.8 (10.6-85.4) 23 53.0 (8.2-75.9) 38
OR (95% CI)
Pertussis at Pertussis at
Parameter Age <8 wk? Age <12 wk”
Maternal age® 0.94 (.79-1.11) 0.92 (.82-1.03)
No. of Prior births 1.63 (.90-2.97) 1.38 (.86-2.24)
Tdap timing during pregnancy®
2nd trimester 8.06 (1.33-48.97) 4.60 (1.39-15.25)
Early 3rd trimester Reference Reference
Preterm birth 2.84 (.31-25.72) 2.78 (.60-13.03)

WAI1did

World Association for Infectious Diseases
and Immunological Disorders



Survey nazionale su 600 gestanti

* || 77% vorrebbe ricevere informazioni sulla
sicurezza del richiamo dTpa per la gestante e/o il
feto da:

— Ginecologo 34,3%

— pediatra 25,5%

— personale della ASL  19,3%

prima dell'inizio della gravidanza stessa

* [152,2% delle G ha dichiarato che si sarebbe
certamente vaccinata, il 25,3% che vorrebbe
ricevere ulteriori informazioni prima di vaccinarsi.

Marchetti F, 50° SITI Nazionale, Torino 2017



News on vaccines appeared in >250 TV and Radio
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19 May 2017: 10 mandatory vaccines because of reduction of
vaccine coverage

anti-polio

anti-diphtheria

anti-tetanus

anti-hepatitis B

anti-pertussis

anti Haemophilus influenzae type b
anti-measles

anti-rubella
anti-mumps gﬁg%%Mwﬁzééa
anti-varicella

Comunicato stampa n. 52

Data comunicato: 19 maggio 201

Le novita del decreto legge sui vaccini

1) Vengano dichiarate ebbligatorie per legge, secando le indicazioni del Calendario allegato al Piane
inale vigente (eta 0-16 anni) e in riferimento alla coorte di appartenenza, I

56
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... Anti-vax movements

L

la Repubblica

pervaccinare
15mila bambini
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A Napoli rifornimento dosi a rischio; aumento richieste a Milano

ROMA

[AMSA) - ROMA, 22 MAG - Non dovrebbero superare il mezzo milione i bambini e adolescenti 'indietro’ con le vaccinazioni e che dovranno recuperarle per
effetto del decreto appena varato, che reintroduce 'obbligatorieta di 12 vaccini per la frequenza scolastica. Un numero che potrebbe perd creare problemiin
alcune asl, se la richiesta dovesse crescere a breve, e per questo al ministero della Salute si sta lavorando per garantire |la fornitura dei farmaci.

Intanto, oggi il premier Paolo Gentiloni & tornato a ribadire 'importanza della misura presa: "Rivendico nella decisione che ha preso il cdm circa la reintroduzione
della obbligatorieta dei vaccini una risposta alla domanda di innalzare |a tutela e |a protezione dei nostri bambini e delle nostre famiglie.
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Discontinuation/interruption of vaccination programmes results in
increased disease incidence?!

In Sweden, following withdrawal of the
whole-cell DTP vaccine in 1979,
incidence of pertussis increased

considerably compared with Norway?

200 4 DTP vaccine [S)\_/rvgden: No

2 withdrawn in coverage
%) i
£, 191 Sweden NN
28w A \/
225 AN
°3 2100 N l‘ AN
858 A ! \ L’ Norway: 92%
327 54 DTP coverage
£ \

0 1 1 1 1 - 1

1974 1978 1982 1986 1990 1994

Year

Adapted from Gangarosa EJ et al. 1998, copyright permission from Elsevier

In Sweden, reintroduction of pertussis
vaccination using acellular vaccines in
1996 resulted in a major drop in

pertussis cases?

DTaP-vaccination

$ 2000 T i
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% 500

g
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Adapted from Carlsson RM & Gustafsson L. 2008

DTP, diphtheria, tetanus and pertussis; DTaP, diphtheria, tetanus and acellular pertussis

1. Gangarosa EJ et al. Lancet 1998;351:356-361; 2. Carlsson RM & Gustafsson L. Ten year report — pertussis surveillance in Sweden. Swedish Institute for Infectious Disease
df

Control 2008. https://www.folkh

alsomyndigheten.se/pagefiles/1.

14930/pertussis-surveillance%20in-sweden-ten-year-report.

(accessed October 2016)



https://www.folkhalsomyndigheten.se/pagefiles/14930/pertussis-surveillance%20in-sweden-ten-year-report.pdf

Prevention of infections: use of vaccines
Immediate reduction of IPD
after conjugate vaccine introduction

»otele, Health
* » » » » Protection

Summary of pneumonia vaccine

NHS

effectiveness with either conjugate == -~

T -
ey
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Navajo, USA (rural)
(X 0'Brien, personal
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Northern California,
usa®
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HIbCV case-control study
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Source WHO Health
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A very short life-span

1944 Do recoveries die, or are they killed?
Tl] e Pinstriped greens take on Big 0il
\ EC()“()]]] lSt Boss of the UN: worst job in the world

Win or lose, dark days for Cameron

How gangs suck El Salvador dry

Thanks to PENICILLIN

..He Will Come Home !

When the drugs don't work

The rise of antibiotic resistance
D E

LD WV ¢
._'/

’

“The greatest ..event of WWII may
well be the discovery & development 2016
of penicillin”




Antibiotic Consumption, Europe

: s e b S

B @ Antibiotic consumption level 2005
Defined dzily dase par 1000 inhshitants per day

Hungary
Canzda®*
Finkand
Czech Repubili
; EI Npte: Antibictic consureption levels
measured in defined daily dose (DDTH
Portugal P=r 1000 inhzbitants per day. The DDD
OECD average iz defined as the azsumed average
. maintanance dose per day for & drup
United Kingdom usad on its main indication im adults.
Slovak Republic
- Drata fromn 2014 jor latest available
pd data) and 2005,
lerased*
Poland = Includes hospital dats
e Spurce: Unless specified the data iz
Australia® from the EARS-Met datzhase.
Luxembourg *Diata diract fram country
ftaly

OECD 2016




AMR, Europe

I Resistance % 2014
& Resistance % 2005
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Antibiotic Resistance

Estimated minimum number of illnesses and
deaths caused annually by antibiotic resistance*:

At least 2 ’ 0 4 9 ’ 44 2 illnesses,

Annual excess direct healthcare cost: $20 billion
Additional annual cost of lost productivity: >$35 billion

www.cdc.gov/drugresistance/threat-report-2013/




How further?

mechanistic studies (interactions)

Host:
mucosal defense,
Innate and humoral immunity

Gut-lung axis
Respiratory niches
(adults vs children)

Influence antimicrobials and environmental triggers (intensive farming)
Across the lifespan



Microbes play the cards through the entire

B-diversity and stability
of microblota i

Immunity

a-diversity of microbiota

Core microbiome

Tentative relative
proportions of
microbial phyla

mm Firmicutes

@B Bacteroides
- Actinobacteria
@ Proteobacteria

Factors that may
affect gut microbiota
composition and
diversity

Facultative anaerobes; Proteobacteria

§

Gestation

&

Parturition

Gestational age
Mode of dedivery

Bt et

Host genotype!
physiiogy
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Taking it Personally: Personalized Utilization
of the Human Microbiome in Health and Disease

Follow-up of populations
at risk

Early detection

Treatment of
obesity and
associated disorders

Individualized food
recommendations in a
‘multi-factorial’

The microbiome,
and its rapid
modulation by

factors such as

diet, may impact
multiple aspects of
personalized
medicine.
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Messieurs,
c'est les
microbes qui
auront le
dernier mot.

Louis Pasteur
1822-1895




IO MI VACCINO. TU TI VACCINI?




