
È vero che la vaccinazione antinfluenzale 
contribuisce alla riduzione 

dell’antimicrobico resistenza?
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* 1 bilione di casi stagionali di influenza
* La maggior parte sintomi lievi in assenza di febbre
* 20 – 40% : sintomi tradizionali (febbre, fairingodinia, tosse, cefalea, dolori 

muscolari e articolari, malessere)
* 3 – 5 milioni: patologia severa che conduce a ricovero
* 290.000 – 650.000 morti
* Soggetti a rischio: bambini < 5 anni, anziani, donne in gravidanza, 

patologie croniche invalidanti, immunodeficit 
* Impatto sociale, economico e sanitario elevatissimo
* l’utilizzo del vaccino, specie nei bambini piccoli, ha ridotto enormemente 

costi diretti ed indiretti
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* Molte nazioni hanno introdotto il vaccino antinfluenzale nella schedula 

vaccinale ufficiale, ed i dati epidemiologici confermano efficacia, 

tollerabilità e netta riduzione dei casi annuali di influenza e complicanze

* Tali studi evidenziano anche come la vaccinazione antinfluenzale possa 

controllare l’antibiotico resistenza (AMR)
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* »Nella battaglia tra l’uomo e i batteri, vinceranno i batteri» (E. Concia)
* The introduction of antibiotics in the 1940 and 1950s placed evolutionary pressure

on microorganisms to adapt developing AMR
* this trend has accelerated over time, with recognition of the shortening of the

intervals from introduction of a new antibiotic to first documented cases of
resistance

* AMR spread has been further exacerbated due to globalization that served as a
vehicle for rapid transmission of emerging antibiotic-resistant microbial strains and
associated resistance plasmids across continents (i.e. the spread of fluoroquinolone-
resistant Clostridioides, methicillin- and fluoroquinolone-resistant Staphylococcus
aureus strains)

* The excessive and irresponsible use of antimicrobials in healthcare, agriculture, and
the food industry has fueled the dramatic rise of AMR globally
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* at least 700,000 people die of infections with AMR pathogens every year,

with up to 50,000 deaths occurring in the U.S. and Europe alone

* it is estimated that annually, 10 million people worldwide will succumb to an

AMR infection by 2050, exceeding the number of deaths from cancer

* In 2013, CDC published a list of antibiotic - resistant pathogens in the U.S.

which were stratified into urgent, serious, and concerning threat tiers

based on the threat they pose to human health and urgency of the need for

new and effective modalities for their treatment and prevention

New: update 2024 
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https://www.who.int/publications/i/item/97
89240093461

C
ES

PE
R 

20
24



C
ES

PE
R 

20
24



* To address the AMR crisis, a number of international organizations,

including the WHO, the United Nations General Assembly, the World Bank,

the G7, the G20, and the EU, as well as the U.S. and United Kingdom (UK)

governments have been urgently developing strategic action plans to

address the rising AMR issues.

* Among the proposed measures against AMR, these organizations

emphasize the importance of prudent use of existing antimicrobials, and

development of new effective antimicrobial medicines and vaccines for

human and animals
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Meccanismi tramite cui i vaccini 
prevengono AMR

1. impediscono l’instaurarsi dell’infezione sostenuta dal ceppo batterico di cui il germe 
MDR fa parte impedendo quindi l’infezione del germe MDR stesso

2. riducono il numero totale di infezioni di un ceppo batterico (agendo su batteri 
sensibili e non) e quindi la necessità di trattamenti antibiotici

3. possono ridurre la colonizzazione e non solo le infezioni da patogeni MDR
4. riducono lo sviluppo di infezioni da batteri MDR anche in soggetti non vaccinati 

mediante meccanismi di immunità di gregge (herd immunity)
5. anche i vaccini che prevengono infezioni virali come l’influenza sono in grado di 

combattere l’AMR dal momento che riducono il numero di malattie ad eziologia 
virale evitando quindi terapie antibiotiche inappropriate o necessarie a trattare 
sovra-infezioni batteriche

6. i vaccini in ambito veterinario sono potenzialmente in grado di ridurre l’utilizzo degli 
antibiotici negli allevamenti animali

1.O’Neill J. Vaccines and alternative approaches: reducing our dependence on antimicrobials. The review on antimicrobial resistence. London: HM Government and the Wellcome Trust; 2016.
2.Lipsitch M and Siber GR. How Can Vaccines Contribute to Solving the Antimicrobial Resistance Problem? MBio. 2016 Jun 7;7(3).
3.Mishra RP, Oviedo-Orta E, Prachi P, et al. Vaccines and antibiotic resistance. Curr Opin Microbiol. 2012 Oct;15(5):596-602.
4.World Health Organization (WHO). Why is vaccination important for addressing antibiotic resistance?
5.Klugman KP. Vaccination: a novel approach to reduce antibiotic resistance. Clin Infect Dis. 2004 Sep 1;39(5):649-51.
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* Vaccination can affect AMR both directly and indirectly

* Bacterial vaccines directly reduce antibiotic use through prevention of

bacterial infections, and thus selection for AMR strains (DIRECT)

* Viral vaccines also diminish antibiotic use through avoidance of

unwarranted antibiotic prescriptions as well as through prevention of

secondary bacterial infections (INDIRECT)

* Additionally, bacterial vaccines decrease circulation of resistant strains in

vaccinated populations in regions with adequate vaccine coverage (herd

immunity)
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Efficacia diretta dei vaccini

Hib Pneumococco S. typhi

Incidenza pre vaccino 49 – 601 per 100.000 1,6 x 106 morti/anno 21.7 x 106  infetti

216.000 morti

Resistenza abx ⬆ ⬆ e 63.000 casi di m. 

invasiva nel 2016

⬆

Incidenza post 

vaccino

0.19 per 100.000 ⬇ 90% dopo PCV7 11.9 x 106  infetti

129.000 morti

Resistenza abx ⬇ 50% ⬇ 87% ⬇ 
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* Nessuna attività antibatterica diretta

* Prevenzione virosi con conseguente riduzione prescrittiva di antibiotici 

inutili

* Prevenzione di sovrainfezioni batteriche in corso di malattie virali

Efficacia indiretta dei vaccini
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* In the U.S., nearly half of all antibiotic prescriptions are written for respiratory

illnesses associated with pathogens such as influenza that are not susceptible to

antibiotics

* In Ontario, Canada, universal influenza vaccination resulted in approximately 64%

reduction in influenza-associated antibiotic prescriptions (Kwong et al. 2009)

* In the UK, children 2–4 years of age who were vaccinated with a live-attenuated

influenza vaccine had 14.5% fewer amoxicillin prescriptions during the period of

influenza vaccine immunity compared with other winter seasons (Hardelid et al.

2018).

Influenza e riduzione AMR
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* A reduction in antibiotic prescriptions in individuals

given influenza vaccine is clearly evidenced in a recent

systematic review and meta-analysis of 26 studies

* influenza vaccine use is associated with both the

reduction in the proportion of people receiving

antibiotics (RR 0.63, 95% confidence interval [CI] 0.51–

0.79) and the reduction in number of antimicrobial

prescriptions or days of antibiotic use (RR 0.71, 95% CI

0.62–0.83)

Moreover, there are data that seem to confirm that

influenza vaccines can reduce the risk of superimposed

bacterial infections and, consequently, the number of

antibiotic prescriptions.
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* A study conducted in 3 areas of the USA estimated the incidence of physician-assisted

influenza cases and cases avoided with vaccination for the influenza seasons from

2013/14 to 2015/16. The incidence of influenza with medical assistance was between 14

and 54 per 1,000 population while the cases avoided ranged from 9 (2014/15 season)

to 28 per 1,000 (2013/14 season) indicating that the vaccination schedule involved

significant reductions in outpatient visits for influenza, even in years when vaccine

was not well matched to the dominant circulating influenza strain. It has been shown

that on average, vaccinating 1,000 people avoided 13.9 outpatient visits due to

influenza; in practice, 1 outpatient visit was avoided for every 72 immunized subjects
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* The assessment of the impact of influenza vaccination in the 2016/2017

season in the USA showed that vaccination coverage rates ranged from 33%

(Nevada) to 52% (Rhode Island), while antibiotic use rates ranged from 125

(Alaska) to 377 prescriptions per 1,000 population (West Virginia). In

particular, vaccination coverage rates were highly correlated with reduced

prescription rates; a 1% increase in influenza vaccination rate was significantly

associated with 1.40 fewer antibiotic prescriptions per 1,000 population. The

increased vaccination coverage rate in the pediatric population (ages 0–18

years) had the strongest effect, followed by that observed in the elderly (>65

years)
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* The potential impact of influenza vaccination on antibiotic use has also

been assessed in Africa. It is estimated that the direct impact of

vaccination could avoid more than 390 prescriptions per 100,000

population per year by using a 50% effective influenza vaccine with 30%

coverage in adults >65 years of age in South Africa or in children aged

between 2 and 5 years in Senegal. Across Africa, simply by reducing the

number of severe acute respiratory infections, the use of a vaccine with

the same characteristics could avoid at least 24,000 antibiotic

prescriptions per year if administered to children <5 years of age
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* a synergistic effect exerted by the pneumococcal and influenza vaccines

can be postulated. A meta-analysis showed that the additional

preventive effects of the concomitant vaccination (influenza and

pneumococcal vaccines) compared to influenza vaccination alone for

pneumonia and death were 15% and 19%, respectively. Compared to

pneumococcal vaccination alone, concomitant influenza and

pneumococcal vaccination resulted in a 24% reduction in pneumonia and

28% reduction in death; when compared with placebo or no vaccination,

the efficacy of concomitant vaccination was 29% for pneumonia, 38% for

death, 35% for influenza, and 18% for hospitalization.
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Tuttavia … 
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• Our estimates for the foreseeable

reduction in antibiotic prescribing from the

LAIV program in England and Wales might

seem surprisingly low, given that sore

throat, cough, and sinusitis together

account for 53% of all inappropriate

prescribing, which in turn accounts for at

least 9%–23% of all prescribing in England

• influenza causes only 11% of GP

consultations for acute respiratory illness

in England, so it might be optimistic to

expect influenza vaccination to

substantially reduce antibiotic use in this

setting
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* Molte nazioni hanno introdotto il vaccino antinfluenzale nella schedula 

vaccinale ufficiale, ed i dati epidemiologici confermano efficacia, tollerabilità e 

netta riduzione dei casi annuali di influenza e complicanze

* Tali studi evidenziano anche come la vaccinazione antinfluenzale possa 

controllare l’antibiotico resistenza (AMR)

* Inoltre altri studi suggeriscono che la vaccinazione antinfluenzale potrebbe 

avere effetti non specifici (NSEs), creando cioè protezione verso infezioni non 

coperte da vaccino modulando l’incidenza e il decorso di alcune patologie 

immuno - mediate

Slide già vista
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* Vaccination may have an impact on illnesses that it is not intended to protect

* cross reactivity: cowpox and smallpox

* even vaccines turn out to be non-specific in the sense of influencing immune

responses of the diseases for which they were not designed

* these non-specific effects are not based upon cross-reactivity of antibodies

* they are seen in diseases which are, unlike cowpox and smallpox, quite

unrelatedC
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NSE + and - 
C

ES
PE

R 
20

24



* 2009, Mexico. H1N1 Outbreak and pandemic diffusion children who received

the H1N1 vaccine would consult with doctors more frequently than children

who did not receive the vaccine, despite having immunity to the H1N1 influenza

* the non-live H1N1 vaccine, along with other non-live vaccines, could render

children more susceptible to other infectious diseases

* no evidence that a possibly detrimental outcome of H1N1 was greatest for

females

* impact of H1N1 influenza vaccines on overall mortality has not been thoroughly

studied

NSE and influenza 
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NSE and influenza 

ok
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* Nonspecific effects were mainly due to a previously unknown mechanism that is

the development of innate immune memory, also named trained immunity,

although a role is supposed to be played by the heterologous T-cell immunity also

* Recognizing that non-live vaccines have negative effects does not mean that they

should stop being used, and should not encourage people who believe that

vaccines only cause harm to continue to refuse them. Like any medicine, non-live

vaccines can in some circumstances induce iatrogenic effects, which can be

effectively neutralized when the last to be applied is a live vaccine

NSE: conclusions
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A global strategy 
to leave no one behind
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Grazie 
dell’attenzione!!! 
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