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Obiettivi di Sanità Pubblica da
raggiungere

Migliorare il controlloMigliorare il controllo

delldell AûAûAûAûAûAûAûAûinfluenza oggi e domaniinfluenza oggi e domani
tramite la vaccinazionetramite la vaccinazione

raggiungere

Obiettivi di ricerca nell Aûambito della
valutazione dei preparati attualmente
disponibili e della sperimentazione di
vaccini innovativi



Campagna 
vaccinale 

antinfluenzale:
si parte!



Categorie per cui 
la vaccinazione 

influenzale è 
raccomandata (I)



Tipi di vaccino 
influenzale 

disponibili per 
la stagione 
2011-2012



Composizione 
del vaccino 

influenzale per 
la stagione 
2011-2012



Obiettivi di 
copertura del 
programma di 
vaccinazione 

per la stagione 
2011-2012



La vaccinazione
nell AûAûAûAûanziano



Mortality associated with influenza and respiratory 
syncytial virus in the United States

During the 1990s in the US,

90% of the 36,000 annual flu-

associated respiratory and

circulatory-related deaths

Thompson WW et al JAMA 2003; 289179-86

occurred among persons aged

� 65 years.



Countries recommending vaccine for elderly. Nationa l seasonal influenza 
vaccination survey in Europe  (twenty-seven EU and two EEA countries)

(January 2008)

VENICE project and ECDC, 2008



Vaccination coverage among those over 65 years of a ge by 
country, correlated to WHO targets. National season al influenza 

vaccination survey in Europe (January 2008)

VENICE project and ECDC, 2008



Coperture Vaccinali (C.V.), per classe dAûetà, stimate dal 
Ministero della Salute sulla base dei riepiloghi inviati da 

Regioni e Province Autonome (anno 2008-2009)



La vaccinazione nei
soggetti a rischiosoggetti a rischio



Preventive policies against Influenza:
evidencies and current priorities in Europe

Very low number of Countries in EU are able to produce
data on Vaccination Coverages (VCs) among high-risk
categories of the population and, when available, coverages
are very low or suboptimal (Nickol KL. Cleve Clin J Med 2006, ACIP. MMWR
2006, Kroneman M. Vaccine 2003).

If VCs significantly increased among elderly people during
the recent years in Italy, approaching the low objective by
the Ministry of Health of 75%, few data concerning VCs of
high-risk subjects belonging to each specific category
are currently available in our Country (Italian Ministry of Health
2009).



Vaccination coverage in risk groups.
National seasonal influenza vaccination survey in 

Europe, January 2008 (n=29)



Bassa copertura vaccinale in 
pazienti adulti a rischio



A population-based cross-sectional survey was carried out in the UK,
Germany, Italy, France, Spain, Austria, Czech Republic, Finland, Ireland,
Poland and Portugal.

Two consecutive in�uenza seasons 2006/07 and 2007/08

Telephone surveys, mailed questionnaires or face-to-face interviews.

Sample size: nearly 2000 subjects enrolled for each Country.

Mean age: nearly 45 years in each Country.

Proportion of subjects � 65 years: from 11.2% to 26.7% depending by Country



> 65 aa non affetti da condizione cronica < 65 aa  affetti da condizione cronica

Vaccination Coverages for influenza in 11 EU Countri es
by age class and risk-category

> 65 aa affetti da condizione cronica < 65 aa non  affetti da condizione cronica

Blank PR et al, J Infect 2009











La vaccinazioneLa vaccinazione
nell AûAûAûAûoperatore sanitario





Coperture vaccinali per influenza pandemica A/H1N1v
(Ministero della Salute, 9 maggio 2010)





Materiali e Metodi

Informazione del personale :
•sui rischi dell’influenza
•sul razionale della vaccinazione 
•sulle modalità di offerta del
vaccino antinfluenzale

Invio lettera Direttori e
Coordinatori di

UU.OO.

Affissione opuscoli 
punti timbratura

Direzione 
Sanitaria

U.O. 
Igiene

Vaccinazione presso propri ambulatori mattina / pom eriggio

Stoccaggio e invio vaccini UU.OO.

Ricezione via fax delle richieste di vaccini dalle UU.OO.

Contabilità delle vaccinazioni eseguite nelle UU.OO .

Somministrazione di questionari per indagine conosc itiva



Tassi annuali di Copertura Vaccinale (CV%) per infl uenza 

negli operatori sanitari dell’A.O.U. San Martino di  Genova

Durando P et al, II Congresso Nazionale Influenza, Genova 3-4 febbraio 2011
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Durando P et al, II Congresso Nazionale Influenza, Genova 3-4 febbraio 2011



Copertura Vaccinale (CV%) del personale sanitario 
aziendale, stratificato per qualifica professionale

Durando P et al, II Congresso Nazionale Influenza, Genova 3-4 febbraio 2011



Main critical issues and
desiderata for influenza vaccines 

Durando P et al, Human Vaccines 2011



Towards the Aþgold standardAÿ
influenza vaccine……

Several immunization strategies have been proposed , namely:

(i) the use of adjuvants (i.e., MF59, AS03) and virosome-bas ed carrier systems

(ii) the use of alternative routes of administration
(i.e., intradermal, nasal and oral vaccines)

(i) the administration of high antigen doses (60µg/HA strai n)

(ii) the development of cell culture- and reverse genetic-b ased vaccines and
DNA-vaccines

(v) the use of highly conserved antigens (i.e., the extracel lular portion of the M2
protein, the nucleoprotein and some conserved domains of th e HA)

Durando P, Icardi G, Ansaldi F, Exp Opin Biol Ther 2010



Adjuvants used and under
investigation for influenza vaccines

Durando P, Ansaldi F, Icardi G Human Vaccines 2011



Intra-Dermal vaccine (ID) 

Alternative routes for the delivery
of influenza vaccines



THE HIGH-DOSE STRATEGY

Keitel WA et al., Arch Intern Med. 2006

Percentage of participants with a serum hemagglutination  
inhibition antibody titer of 32 or greater after immunization for 
each vaccine dose group



Nasal vaccinesNasal vaccines

Alternative routes for the delivery
of influenza vaccines

Nasal vaccinesNasal vaccines
(live cold-adapted intranasal

influenza vaccine - LAIV)



Live, attenuated influenza vaccine (LAIV) compared w ith 
inactivated influenza vaccine (TIV) for seasonal inf luenza, 

U.S. formulations

CDC, MMWR 2010



2008

51 RCTs (n=16), cohort studies (n=18) and case-control studies, 
with 294,159 observations included, between 1966 and 2007

Sources: The Cochrane Central Register of Controlled Trials, Old 
Medline, Medline, Embase, Biological Abstracts and Science 

Citation Index

Population age range: healthy children 6 months – 16 years



The unmet need for 
traditional flu vaccines in 
infants and very young 
children…

From RCTs, Vaccine Efficacy / Effectiveness in
children > 2 years , compared with placebo or no
intervention, resulted:

Jefferson T et al., Cochrane Database Syst Rev 2008

intervention, resulted:

TIV= 59% (95%CI: 41%-71%) / 36% (95%CI: 24%-46%) 

LAIV= 82% (95%CI: 71% -89%) / 33% (95%CI: 28%-38%) 



LAIV could provide higher and faster VE than TIV for both fully 
and partially immunized children in the VFC Program in the US

Seasonal flu 
outbreak

Hull HF and OAûConnor H, Ped Infect Dis 2010



Optimizing protection against 
influenza in children…

Hull HF and OAûConnor H, Ped Infect Dis 2010



Low Vaccination Coverages for seasonal flu
among US children, even when considering one single 

dose administered (2008-2009 influenza season)

CDC, MMWR 2009



Some proposed universal or broad flu vaccines

Kaiser J, Science 2006



GRAZIE !GRAZIE !



Nota informativa Ministero Salute, 6 ottobre 2011
già trasmessa da Agenzia Italiana del Farmaco (AIFA)

ai responsabili regionali della Farmacovigilanza

Oggetto: Vaccini antinfluenzali Inflexal V e Isiflu VOggetto: Vaccini antinfluenzali Inflexal V e Isiflu V

Segnalazione, in uno studio clinico condotto nel periodo maggio 2010 - aprile 
2011, di un’elevata frequenza di episodi febbrili in bambini immunizzati con  il 
prodotto in questione, fino al 18,2%, con un’incidenza di febbre 39-40 ?; C pari
al 5,1%.

No casi riferiti di convulsioni febbrili.

Si raccomanda ai medici, in via cautelativa, di utilizzare vaccini alternativi in 
bambini d’età < 5 anni.



Exp Opin Biol Ther 2010;10:639-51



Post-vaccination GMT ratio following subsequent ann ual 
vaccination of a cohort of older adults ( � 65 years of age)

(MF59-adjuvanted influenza vaccine and non-adjuvanted subunit or split-virus influenza vaccine)

Podda A. Vaccine 2001;19:2673-80
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Superior antibody response conferred by the MF59-
vaccine compared to subunit or split not adjuvanted  

vaccines in AþAþAþAþfrail AÿAÿAÿAÿsubjects
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Immune response in healthy unprimed children aged 6 
months-3 years: MF59-adjuvanted vaccine (n=130) vs split 

non-adjuvanted vaccine (n=139) [2 doses administered]

���
���

���
���

���
���

���
 �$

%

�

�

&
'(�

���
���

�)
���

���
��#

���
��


�

��


�

��

*�

���
��+�����%#����

',��*�%#����

��+�����$������

',��*�$������


*

?2?2?2?2

* *

*

-�
�.����������/�0���1�)����2�
�#��*

���
���

���
���

���
���

���
 �

�

�

#

$

��3�4�� ��3$4#� 5

&
'(�

���
���

�)
���

���
��#

���
��


�

�

��

#�

$�

%�

��

��3�4�� ��3$4#� 5

Longer 
persistence of 
antibodies in 
subjects primed 
with MF59 
vaccine

*
*

* p<0.001

?2?2?2?2

* p<0.001



by HI test

N Engl J Med 2009;3612424-35

by MN test
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Cross-reactivity by the MF59 adjuvanted vaccines 
versus some A/H3N2 drifted strains in the elderly
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Cross-reactivity by the MF59 adjuvanted vaccines 
versus some A/H3N2 drifted strains in the elderly
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Seroprotection rates (%), determined by HI assay against the vaccine strain 
A/California/7/04, following vaccination with a MF59-adjuvanted vaccine and 

non-adjuvanted vaccine, according to several viral strains

Ansaldi F Vaccine 2010
Durando P, Human Vaccines 2011



Cross-protection vs
mismatched strains
conferred by MF59 

vaccine in young children
aged less than 3 years

-�
�.����������/� Ped Infect Dis 2009





A randomized clinical trial assessing the mmunogenic ity 
of a double dose of virosomal-adjuvanted flu vaccin e in 

unprimed children aged 6-35 months 

General objective and study population:
To investigate a novel strategy for increasing the immunogenicity of seasonal flu 
vaccine in unprimed children aged 6-35 months

Type of study, Materials & Methods:
Prospective, randomized, partially blinded study
Enrollment performed between 1 Oct. 2008 - 31 May 2009

Esposito S et al., Vaccine 2010

Enrollment performed between 1 Oct. 2008 - 31 May 2009

Children were randomized 1:2 to receive (IM, interval 4 weeks):
- two doses of 0.25 ml (standard dose , 7.5µg/HA strain) trivalent virosomal vaccine
- two doses of 0.50 ml (double dose , 15µg/HA strain) trivalent virosomal vaccine
Immunogeniocity analyses: HI test on blood samples at T0, T28, T56 and T210 (6 
months)

EMA criteria adopted:
- SC rates in >40% of subjects
- SP rates in >70% of subjects
- GMT ratio > 2.5-fold increase



Seroprotection rates (%)Seroprotection rates (%) in children aged 6-35 months 
previously unvaccinated against influenza, receiving  double 
or standard doses of virosomal-ajuvanted influenza v accine

*

*

*

*

*
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Esposito S et al., Vaccine 2010!���	�����
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Safety assessment and conclusions

Esposito S et al., Vaccine 2010



Nota informativa Ministero Salute, 6 ottobre 2011
già trasmessa da Agenzia Italiana del Farmaco (AIFA)

ai responsabili regionali della Farmacovigilanza

Oggetto: Vaccini antinfluenzali Inflexal V e Isiflu VOggetto: Vaccini antinfluenzali Inflexal V e Isiflu V

Segnalazione, in uno studio clinico condotto nel periodo maggio 2010 - aprile 
2011, di unAûelevata frequenza di episodi febbrili in bambini immunizzati con  il 
prodotto in questione, fino al 18,2%, con unAûincidenza di febbre 39-40 ?; C pari
al 5,1%.

No casi riferiti di convulsioni febbrili.

Si raccomanda ai medici, in via cautelativa, di utilizzare vaccini alternativi in 
bambini dAûetà < 5 anni.
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Mechanisms and cells involved in the innate and ada ptive 
immune response following administration of a vacci ne antigen 

using the ID and IM route

Nicolas JF and Guy B Expert Rev Vaccines 2008
Durando P et al, Human Vaccines 2011



Modalità di somministrazione
del nuovo vaccino per via ID

Intanza ® clinical study (Codice EUDRACT 2009-014637-24)



AþAþAþAþPractical AÿAÿAÿAÿadvantages
of the ID route for vaccine administration

• Easy-to-use syringe (simple and rapid administration
for the HCW) with a 30G micro-needle of 1.5 mm
(improved compliance by the patient with needle
phobia)phobia)

• No risk of any damage to nerves or veins inherent to
IM injenction

• No risk for the HCW of needle stick injury (needle
shielding system)



Clinical trials investigating the Safety and Immuno genicity of the ID 
seasonal influenza vaccine in healthy adults using antigen dosage

of 3, 6 and 9 µg/HA virus strain
(2004-2010)

2004 2004

2009



The key-clinical trials investigating the Safety an d Immunogenicity of 
the new ID seasonal influenza vaccine in elderly ad ults using antigen 

dosage of 15 and 21 µg/HA virus strain

Journal of Infectious Diseases 2008;198:650Journal of Infectious Diseases 2008;198:650 --88Journal of Infectious Diseases 2008;198:650Journal of Infectious Diseases 2008;198:650 --88

Vaccine 2009;27:7304Vaccine 2009;27:7304--1212
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Fulfillment of criteria recommended by the European 
CHMP according to age group and antigen dose
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Elderly volunteers (aged � 60 years) were randomised to receive a single dose of trivalent
seasonal influenza vaccine:
- a ID split-virion vaccine (15 microg HA/strain/0.1-ml dose)
- an IM subunit MF59-adjuvanted vaccine (15 microg HA/strain/0.5-ml dose)
Non-inferiority of the ID vaccine by HI and SRH methods was tested for all three strains.

RESULTSRESULTS
A total of 795 participants (>65 yrs) were enrolled (ID vaccine n= 398; MF59-adjuvanted
vaccine n= 397).
Non-inferiority of the ID vaccine was demonstrated for the A /H1N1 and B strains, but
not for the A/H3N2 strain, with the HI test, and for all three s trains by the SRH method.
Adjusting the baseline antibody titres the non-inferiorit y of the intradermal vaccine was
demonstrated for all three strains by HI and SRH methods .



Incidence of CHMP, solicited, and unsolicited event s or 
reactions up to 21 days after ID or IM vaccination

Arnou R et al, Vaccine 2009;27:7304-12



ASL 3 GENOVESE
U.O. IGIENE E SANITAAûAûAûAûPUBBLICA



Valutazione di 
tollerabilità e  
sicurezza

Le reazioni locali e sistemiche saranno monitorate direttamente da parte
del medico sperimentatore subito dopo lAûimmunizzazione in ambulatorio
(osservazione per 30 minuti) e dal paziente vaccinato mediante
compilazione di apposito diario clinico in cui saranno registrate le
reazioni locali e sistemiche occorse nei 7 giorni successivi alla
vaccinazione, nonché degli eventi avversi (AE) fino a 21 giorni post-
immunizzazione e di ogni evento avverso grave (SAE) comparso nei 6
mesi successivi alla stessa.

Valutazione di 
immunogenicità e 
cross-protection

Sui campioni ematici raccolti, prima della somministrazione del vaccino
(Time 0), 28?<2 e 90?<7 giorni dopo la vaccinazione (Time 28 e Time
90) si andranno a valutare il Rapporto Titolo Geometrico Medio (GMT)
pre e post-vaccinazione e Mean fold increase pre e post- vaccinazione

���
������
��
��	�

pre e post-vaccinazione e Mean fold increase pre e post- vaccinazione
attraverso Test di inibizione dellAûemagglutinazione (HAI test), Test di
microneutralizzazione (MN Test).

Valutazione della 
accettabilità 

Tale parametro sarà valutato tramite questionario, compilato dal
soggetto al 21?; giorno dalla vaccinazione, contenente 21 domande
sulla tollerabilità del preparato, in relazione agli effetti della stessa sullo
svolgimento delle regolari attività quotidiane, nonché sulla percezione
dell Aûansia connessa alla vaccinazione, oltre che sul grado di
soddisfazione generale.

Valutazione della
compliance

Tale parametro sarà valutato su operatori sanitari, tramite un
questionario, finalizzato ad acquisire informazioni sulla predisposizione
nei confronti del nuovo dispenser di somministrazione del vaccino, della
via alternativa di iniezione e dellAûaccettabilità percepita dai pazienti.
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ACCETTABILITA ’ VACCINO FLU ID vs VACCINO IM
A VIROSOMI: QUESTIONARIO VALIDATO (VAPI  )

� ����� � ����	��� � ����� ����������� ��
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Mean age of enrolled subjects = 75,3 years (SD= 8.1)
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255 Group A (Intanza) 226 Group B (Inflexal V)
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Ansaldi F, Icardi G, ESWI Malta 2011



ID vaccination in patients
at high -risk for influenza 

AþOverall, these studies indicate positive results in terms of either dose-sparing or
improvement of the immune response: ID influenza vaccination, being safe and
immunogenic, can be considered as an alternative to IM vacci nes in
immunocompromized patients Aÿ.

Vankerckhoven V and Van Damme P, Exp Opin Drug Deliv 2010



Vaccinazione antinfluenzale con vaccino 
split somministrato per via intramuscolare 

e per via intradermica in soggetti adulti e per via intradermica in soggetti adulti 
HIV1-sieropositivi: valutazione della 

tollerabilità, sicurezza, immunogenicità e 
accettabilità



Nasal vaccinesNasal vaccines

Alternative routes for the delivery
of influenza vaccines

Nasal vaccinesNasal vaccines
(live cold-adapted intranasal

influenza vaccine - LAIV)



Live, attenuated influenza vaccine (LAIV) compared w ith 
inactivated influenza vaccine (TIV) for seasonal inf luenza, 

U.S. formulations

CDC, MMWR 2010



2008

51 RCTs (n=16), cohort studies (n=18) and case-control studies, 
with 294,159 observations included, between 1966 and 2007

Sources: The Cochrane Central Register of Controlled Trials, Old 
Medline, Medline, Embase, Biological Abstracts and Science 

Citation Index

Population age range: healthy children 6 months – 16 years



The unmet need for 
traditional flu vaccines in 
infants and very young 
children…

From RCTs, Vaccine Efficacy / Effectiveness in
children > 2 years , compared with placebo or no
intervention, resulted:

Jefferson T et al., Cochrane Database Syst Rev 2008

intervention, resulted:

TIV= 59% (95%CI: 41%-71%) / 36% (95%CI: 24%-46%) 

LAIV= 82% (95%CI: 71% -89%) / 33% (95%CI: 28%-38%) 



LAIV could provide higher and faster VE than TIV for both fully 
and partially immunized children in the VFC Program in the US

Seasonal flu 
outbreak

Hull HF and OAûConnor H, Ped Infect Dis 2010



Towards the Aþgold standardAÿ
influenza vaccine……

Several immunization strategies have been proposed , namely:

(i) the use of adjuvants (i.e., MF59, AS03) and virosome-bas ed carrier systems

(ii) the use of alternative routes of administration
(i.e., intradermal, nasal and oral vaccines)

(i) the administration of high antigen doses (60µg/HA strai n)

(ii) the development of cell culture- and reverse genetic-b ased vaccines and
DNA-vaccines

(v) the use of highly conserved antigens (i.e., the extracel lular portion of the M2
protein, the nucleoprotein and some conserved domains of th e HA)

Durando P, Icardi G, Ansaldi F, Exp Opin Biol Ther 2010



Optimizing protection against 
influenza in children…

Hull HF and OAûConnor H, Ped Infect Dis 2010



The dilemma of influenza vaccines

Ellebedy AH, Webby RJ Vaccine 2009



Some proposed universal or broad flu vaccines

Kaiser J, Science 2006
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