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Evidence Base

Commonly Acquired Bacterial Infections

+ Hib conjugate vaccines were the first bacterial vaccines to demonstrate efficacy in preventing invasive
disease in immunized infants, protecting older children through herd immunity, and reducing antibiotic use.!
— A sstudy conducted in Italy spanning ten years found a 50% decrease in resistance to ampicillin and related antibiotics
across all ages after universal introduction of the vaccine in 1999.2
— Astudy conducted in the US also a decrease in of antibiotic resistant Haemophilus
influenzae isolates from patients with respiratory tract infections across four national surveys between 1994 and

~ The evolution of antibiotic resistance in the absence of primary prevention through vaccination is illustrated in a
limited data set from India.*
~ Astudy conducted in Spain between 1997 and 2007, attributed a reduction in the use of multiple antibiotics due to
Hib vaccination.®
. Stre ige is the most cited pathogen when demonstrating a vaccines impact on
AMR. Pneumococcal conjugate vaccines (PCVs) have impacted AMR by reducing overall burden of disease
(including herd immunity), targeting the most resistant serotypes, and decreasing antibiotic use.®
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Evidence Base

Commonly Acquired Bacterial Infections

+ Streptococcus pneumoniae
~ Astudy conducted in the US 2011, found that over a ten year period of time (1998-2008), use of PCV7 led to a 64%
reduction in antibiotic-resistant pneumococcal infections in children and a 45% decrease in adults over the age of
65.1

~ Asstudy conducted by the CDC examining isolates from 10 Active Bacterial Core Surveillance sites in the US found a 93%
and 86% reduction of isolates that were resistant to either single or multiple antibiotics respectively.?

+ since the introduction of second-generation PCVs with extended serotype coverage (e.g. PCV10 and PCV13), direct
protection and herd immunity to antibiotic resistant strains have increased. In addition, PCV13 has reduced
antibiotic use while simultaneously decreasing prevalence of strains not susceptible to antibiotics.

~ Astudy conducted in the US in 2003, predicted that the use of PCV7 could potentially prevent 1.4 million antibiotic
prescriptions annually.®

~ Astudy published in the Lancet in 2016, estimated that universal coverage with a pneumococcal conjugate vaccine
could avert up to 11.4 million days per year of antibiotic use for pneumonia caused by S. pneumonia in children
under-five, a 47% reduction in days on antibiotics.*

— There is evidence that shows the introduction of PCVs has a direct effect on antibiotic purchases, as seen in Finland

re a study found a 8% reduction in antibiotic purchases after introduction of PhiD-CV10.%
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PCVs use impact on Invasive Pneumococcal Disease in South Africa
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PCV13 use impacts on AMR in Invasive Pneumococcal Disease
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Evidence Base

Viral Infections

* Influenza is the most commonly cited viral vaccine that demonstrates the ability to reduce AMR. Vaccination
for influenza not only prevents infection / disease, but it also displays two mechanisms to decrease
antibiotic use: (1) prevents inappropriate antibiotic use, and (2) decreases the likelihood of secondary
bacterial infections requiring antibiotics.

— Inthe US, half of all antibiotic prescriptions are inappropriately written for acute respiratory illnesses
associated with viral pathogens such as influenza — a proportion likely to be much higher in low and middle-
income countries.!

— A study conducted in the US reported a 43% - 47% reduction in inappropriate antibiotic use after influenza

vaccination in healthy working adults.?

A study conducted in Turkey reported a 51% reduction in the incidence of otitis media in children who had been

vaccinated against influenza compared to unvaccinated controls. By inference, anti imil

reduced in vaccinated children.

— Astudy in Canada that the i ion of a universal influenza vaccination program in
Ontario resulted in a 64% decrease il i piratory antibioti iptions over one year.
This translated to roughly 144,000 antibiotic prescriptions prevented across all ages by universal introduction of
the vaccine compared to other Canadian provinces that limited vaccine use to high-risk situations.*
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Proposed scenario for the emergence
of GBS neonatal infections

Before 1950: a diverse population of GBS teracycline sensitive

(unknown)

1950: Extensive use of tetracycline

1. Selection of TcR isolates by gain of mobile genetic elements
Created a niche by eliminating TcS GBS and by altering the gut
microbiota
Among TcR clones selection of those with higher colonization
and dissemination properties
Worldwide dissemination of few TcR clones with higher
virulence potential

(Da Cunha et al. Nature Communication 2014)
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Antibiotic use in fish in relation to Norwegian salmon production
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How can vaccines impact on AMR ? Selected mechanisms

- Direct reduction of target disease with vaccine induced protection
- (examples: infant routine vaccination, all vaccines)
- Direct protection of immunocompromised subjects including HIV positive population
- (example: PCV use in RSA with 30% women being HIV positive)
- Reduction of opportunistic infections which follow the target disease
- (examples: influenza vaccine preventing pneumonia following influenza infection)
- Reduction of target disease in unvaccinated age groups due to reduction of prevalence in target
age group
- ples: Infant PCV ination p reduce ly ia)
- Reduction of diseases due to cross-protection
- (example: MenB Vaccines potential protection against gonococcal disease)
- Reduction of unspecific use of antimicrobial agents in diseases without fast diagnostics
- (example: Use of Ebola vaccine prevents use of antimi in situation with di ic uncertainty)
- Animal health: Vaccines reduce the use of antimicrobial agents e MSD e
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Global Guidance Documents Acknowledging the Role of Vaccines
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Global Guidance Documents Acknowledging the Role of Vaccines
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Organizations Supporting Vaccines in Addressing AMR

In March 2017, the Centre on Global Health Security at Chatham House held an invite only meeting for vaccine experts,
of i ional / regional organizati ists, modelers, and scientists from the industry to (1)

review current knowledge on the role of vaccines in combatting AMR and (2) consider issues for modelling their value for

this purpose.
The Bill & Melinda Gates Foundation; Gavi, the Vaccine Alliance; Wellcome Tru:
vaccine development and higher rates of vaccination globally, not only to prevent disease, but also as an essential
intervention in tackling AMR.!

Bill & Melinda Gates Foundation has expressed interest in funding work to determine the impact AMR has on mortality in low
and middle-income countries. The core of the Foundation's strategy on AMR is to support the development of vaccines that

abin Vaccine Institute, advocate for

have a major impact on global mortality.?

~ Major programs for HIV, T8, and malaria

— Supports the only phase Il trial for RSV and development of a vaccine for GBS
Gavi, the Vaccine Alliance has embarked on a new vaccine investment strategy that requires valuing the impact of different
vaccines on AMR, in addition to the usual health and economic indicators, to influence ranking of vaccines (mechanism still
being established).2

Wellcome Trust has identified both vaccines and AMR as a priority area for the next five years.?

Sabin Vaccine Institute advocates for vaccines to be part of the solution to the emerging crisis of antibiotic resistance.>
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Resistance is futile
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