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Smallpox Eradication Timeline
Year Milestone

1959 WHA adopts goal to eradicate smallpox

-reliance on compulsory vaccination and revaccination of 80% 

of the population through campaigns using freeze-dried vaccine

1966 Inadequate supplies in a West African outbreak facilitated use 

of the surveillance/containment approach, after scale up in 

other countries in the region smallpox disappears in 3.5 years

1967 Global Smallpox Eradication Program officially launched by 

WHO

-44 countries (31 had endemic smallpox) reported 217,218 

cases

1968 WHO Scientific Group promotes both mass vaccination and 

surveillance/containment as “co-strategies”. India adopts 

surveillance/containment.

1974 Bihar, India identifies 1500 new cases of smallpox every day 

1977 Last case of naturally-acquired smallpox occurred in Merca

District of Somalia

1980 WH0 certified the world free of naturally-occurring smallpox, 

routine vaccination ceased



Over 200 years of Vaccine Development!!
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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*

*preliminary data



Number of measles cases by month, January 2008 –
February 2017 (n=116 594), EU/EEA countries

0

1000

2000

3000

4000

5000

6000

7000

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

N
u

m
b

e
r 

o
f 

c
a

s
e

s

Years

Italy, 5000 cases 

Bulgaria, 
>24000 
cases, 24 
deaths 

France  15000 cases
10 deaths

Romania, 
6000 cases 

NL,  2500 cases
Italy 2300 cases, 
UK 1900 cases

Germany 1400 cases 

Romania 4000 cases,
22 deaths 
Italy 1300 cases

Italy 1600 cases

Source: ECDC, TESSy; 29 countries 2008-12; 30 countries 2013-17



Number of measles cases reported in EU/EEA 
countries and second dose vaccination coverage

Source: ECDC TESSy

November 2015 – February 2016

November 2016 – February 2017



Vaccination status of measles cases by age 
group, EU/EEA countries, March 2016 –
February 2017 (n=5 881)
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Flowchart of case management for symptomatic crew members and their
close contacts, measles outbreak on cruise ship, Italy, 27 February–1
March 2014



Casi di morbillo in Italia 1 gennaio 2013 –

30 ottobre 2018
(Epicentro, ISS, 2018)



Incidenza dei casi di morbillo per classi di età in 

Italia: 1 gennaio 2013 – 30 ottobre 2018
(Epicentro, ISS, 2018)



Conclusions and options for actions

▪ Opportunities 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.



Campagna di comunicazione sull’importanza 

delle vaccinazioni con particolare focus sul 

morbillo  
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Rationale of combined vaccines in infants and toddlers - Knuf 22



Combined vaccines: History

• Multi antigen
– 1945: Influenza (3 antigens)1,2

– 1947: S. pneumoniae (6 antigens)1,2

– 1955: IPV (3 antigens)1,2

• Multi valent
– 1948: DTPw1,2

– 1960: DTPw IPV1,2

– 1971: MMR1

– 1990: DTPw Hib2

DTPw IPV Hib2

1. Decker. PIDJ 2001;20(Suppl.1):S10–8
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 - Knuf 24



Hexavalent vaccines

Vaccine Producer Year of Licensure

• (DTaP2-IPV-HepB/Hib) SP-MSD 2000-2005

• DTaP3-IPV-HepB/Hib GSK 2000

• DTaP2-IPV-HepB-Hib SP 2013

• DTaP5-IPV-HepB-Hib MCM (MSD/SP) 2016



Potentially interactions between
vaccine components

Possible adverse consequences:

• reduced immunogenicity

• increased reactogenicity

• shortened shelf life

• complicated manufacture

Antigens

Preservative(s)
Adjuvant(s)

Contaminants

pH

Stabiliser(s) Excipient(s)

Rationale of combined vaccines in infants and toddlers - Knuf 26



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

Eskola J. Foresight in medicine: current challenges with Haemophilus influenzae type b conjugate vaccines. J Intern Med. 2010;267(3):241-250 

UK 

Finland 

The Netherlands  

Ireland   

Israel   

-1 0 1 2 3 4 5 6

0

20

40

60

80

100

120

Years after introduction of a Hib-combined vaccine

H
ib

-i
n
c
id

e
n
c
e

(i
n
 %

) 
a
ft

e
r 

im
p
le

m
e
n
ta

ti
o
n

o
f

v
a
c
c
in

a
ti
o
n

c
o
rr

e
s
p
o
n
d
in

g
to

in
c
ii
d
e
n
c
e

b
e
v
o
r 

in
tr

o
d
u
c
ti
o
n

o
f

H
ib

-v
a
c
c
o
n
a
ti
o
n

(%
)

Annual incidence of Hib-associated infectious diseases after introduction
of a Hib-vaccination program





PCV-7 e PCV13 contengono la stessa proteina di

trasporto - CRM197,            PCV-10  contiene (8/10 sierotipi) 

come carrier la proteina D derivata dall’H. influenzae

non tipizzabile



Norvegia
VT-IPDd

100%
(<2 anni)

Danimarca
VT-IPDd

84%
(<2 anni)

Germania
VT-IPDc

83%
(<2 anni)

Spagna
VT-IPDd

84%
(<15 anni)

Nicaragua
Polmonitea

33%
(<1 anno)

USA
Polmoniteb

27%
(<2 anni)

UK
VT-IPDc

89%
(<2 anni)

USA
VT-IPDb

93%
(<5 anni)

Israele
VT-IPDb

79%
(<5 anni)

Israele
OM pneumococcica

66%
(<2 anni)

Francia
VT-IPDd

84%
(<2 anni)

Francia
VT-Polmonitec

74%
(<16 anni)

PCV13 Impact

a Ospedalizzazioni per polmonite

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

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

d Tutti i sierotipi inclusi in PCV13

1. References su richiesta.

IPD

Polmonite

Otite Media



Dati di efficacia e impatto clinico generati con Synflorix™

Numerosità e coerenza dei risultati clinici

Quebec (Canada)
IPD

COMPAS
Panama

Colombia 
Argentina

CAP, NP carriage, 
AOM

Chile
IPD, CAP

Clinical trial

Impact / effectiveness 

FinIP (Finland)
IPD, Antibiotics, CAP, 

Antibiotic use, NP 
carriage

Finland
IPD 

2+1
After PCV7

3+1
No PCV7

3+1
No PCV7

3+0
No PCV7

2+1
No PCV7

3+1 & 2+1
No PCV7

The Netherlands
IPD, AOM 

3+1
After PCV7

New Zealand
IPD, AOM

3+1
After PCV7

Iceland
IPD, meningitis, CAP, 
AOM, antibiotic use

Bangladesh
IPD, pneumonia

3+0
NoPCV7

3+1
No PCV7

Brazil
IPD, meningitis, CAP, 

carriage

3+1
No PCV7

Kilifi (Kenya)
IPD, carriage



expression

and

purification

purified proteins

~350 vennero espresse con successo in E.coli, 
purificate e usate per immunizzare topi

In base alla sequenza del genoma di MC58, sono state 
identificate 600 ORFs potenzialmente codificanti per nuove
proteine esposte in superficie
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1

Reverse Vaccinology:
la tecnologia innovativa che ha permesso di identificare nuovi antigeni per il

MenB

immunizations

Pizza M. et al., Science 2000; Giuliani MM et al., PNAS 2005

NadA NHBAfHbp

Testate per attività
battericida



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

BEXSERO Licensed Immunization Schedules
EU

3 Doses2–5 months

6–11 months

12–23 months

2–10 years

11+ years

≥1 month 1 Dose age 12–23 mo

2 Doses

≥2 months

≥1 month

1 Dose in the 2nd year of life
≥2 mo post–primary series

1 Dose 12–23 mo 
post–primary series

Need not established

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

Choose appropriate 

immunization schedule: EU

Age Group
Primary 

Immunization

Interval Between 

Primary Doses
Booster
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TRUMENDA 

IMMUNO-

GENICITY IN 

ADOLESCENTS 

AND YOUNG 

ADULTS
(Ostergaard et al., N 

Engl J Med 2018)



TRUMENDA SAFETY IN ADOLESCENTS AND YOUNG 

ADULTS (Ostergaard et al., N Engl J Med 2018)
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PROBLEMI SU CUI 
SI DISCUTE

➢L’adolescente deve fare una o due dosi di Men 
A,C,W,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

Adapted from de Martel C, et al. Lancet Oncol 2012;13:607‒615 

Cervical 

Cancer
Vulva Anus OropharynxVagina Penis

HPV-related cancer cases 
in women/year

568,400

HPV-related cancer cases 
in men/year

39,000

> 90% of HPV cancers in women are cervical cancers

492,800
530,000

12,000

9,000
13,000
4,400

HPV = Human Papillomavirus



New 9-valent HPV vaccine 

Luxembourg A., 2013

16
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45
31
33
52
58

6
11



INTERNATIONAL RECOMMENDATIONS ON HPV 
VACCINATION IN MALES

USA
Advisory Committee in 

Immunization Practices

(ACIP)

(MMWR_23/12/2011)

Vaccinazione universale 

(m+f)

Australia
Pharmaceuticals Benefits

Advisory Committee (PBAC)

(19/12/2011)

Raccomandazione positiva

Canada
National Advisory Committee

on Immunization (NACI)

(CCDR_Gennaio 2012)

Raccomandazione Grado A

-Routine vaccination in 

aged 11-12 yrs

- + catch-up in those aged

13-21 yrs

-Routine vaccination in 

males aged 12-13 yrs

- + 2 catch-up in those

aged 14-15 yrs

- Routine vaccination in 

those aged 9-26 yrs



HPV vaccine – current and future issues

 Full HPV vaccine coverage well below target 

 Coverage falls after 1st dose

 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 
10
0

0



PIANO PER LA PREVENZIONE VACCINALE 2016-2018







Success of Maternal Tetanus Vaccination in Preventing 

Neonatal Tetanus Deaths   
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From Zaman K et al., NEJM 2008 
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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 è simile in
qualità e quantità, 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

Durata dell’immunità contro la pertosse

Infect Immun 2001



0
mesi

2 adolescenti adultibambini

perdita di protezioneprotezione indotta da vaccino immunità naturale ridotta

trasmissione

complicanze 
decessi

forme cliniche “atipiche”
lievi/moderate,
tosse persistente

Modificato da Hewlett et al. N Engl J Med 2005;352:1215–22. Wendelboe et al. Pediatr Infect Dis J 2005;24:S58–S61

Il ciclo di trasmissione della pertosse



VACCINE EFFECTIVENESS ACCORDING TO TRIMESTER OF 
PREGNANCY

(Winter et al., Clin Infect Dis 2017)



Survey nazionale su 600 gestanti

• Il 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 
• Il 52,2% 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
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News on vaccines appeared in >250 TV and Radio
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• anti-polio

• anti-diphtheria

• anti-tetanus

• anti-hepatitis B

• anti-pertussis

• anti Haemophilus influenzae type b

• anti-measles

• anti-rubella

• anti-mumps

• anti-varicella

19 May 2017: 10 mandatory vaccines because of reduction of 
vaccine coverage

licenza CC-BY-NC-SA 3.0 IT

https://creativecommons.org/licenses/by-nc-sa/3.0/it/
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… Anti-vax movements
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Italian Minister of Health and experts opinion published in 
>200 articles



Discontinuation/interruption of vaccination programmes results in 
increased disease incidence1

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 
Control 2008. https://www.folkhalsomyndigheten.se/pagefiles/14930/pertussis-surveillance%20in-sweden-ten-year-report.pdf (accessed October 2016)

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

Sweden: No 

DTP coverage

Norway: 92% 

DTP coverage
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In Sweden, reintroduction of pertussis 

vaccination using acellular vaccines in 

1996 resulted in a major drop in 

pertussis cases2

In Sweden, following withdrawal of the 

whole-cell DTP vaccine in 1979, 

incidence of pertussis increased 

considerably compared with Norway1

Adapted from Gangarosa EJ et al. 1998, copyright permission from Elsevier Adapted from Carlsson RM & Gustafsson L. 2008

2006

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 



A very short life-span



Antibiotic Consumption, Europe

OECD 2016



AMR, Europe

OECD 2016





MRC Centre for Inflammation Research

How further?

Gut-lung  axis

Respiratory niches

(adults vs children)

Host: 

mucosal defense, 

Innate and humoral immunity

Influence antimicrobials and environmental triggers (intensive farming)

Across the lifespan

mechanistic studies (interactions)



Microbes play the cards through the entire life



The microbiome, 
and its rapid 
modulation by 

factors such as 
diet, may impact 

multiple aspects of
personalized

medicine.

Taking it Personally: Personalized Utilization
of the Human Microbiome in Health and Disease

Cell Host & Microbe 19,  2016



Messieurs, 

c'est les 

microbes qui 

auront le 

dernier mot. 

Louis Pasteur
1822-1895



IO MI VACCINO. TU TI VACCINI?


