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i. Conceptos básicos: vacunación vs 
antibioterapia





Mishra et al. 2012



1.9 million deaths annually due to antibiotic resistant infections

Antimicrobial resistance
collaborators. Lancet, 2022. 

http://amr-review.org/

The antibiotic resistance crisis



Pray, L Antibiotic R&D.



Vaccines can reduce Antibiotic use in Humans



Promote the

development of new 

antibiotic classes.

Develop non-antibiotic
approaches for

resistant infections.+

VACCINES

The antibiotic resistance crisis



http://www.cdc.gov/



Updated from Timothy Cooke, BIO Convention

The vaccine pipeline for MDR bacteria

1



Inmunidad Inmunidad de grupo o rebaño



Reduction of AMR after broad rollout
of pneumococcal conjugate vaccine

The impact of PCV7 on disease rates of 
S. pneumoniae strains not susceptible to 
penicillin in children under 5 years of 
age and the indirect effect (herd
effect) on the elderly (>65 years old) is
shown, comparing incidence in the time 
frame before PCV7 implementation
(1998-1999) to that in the frame after
vaccine implementation (2007-2008)

Jansen et al. 2018



Conceptos básicos: vacunación vs antibioterapia

El caso del neumococo en España



Extraído de Càmara J, et al. J Antimicrob Chemother. 2021

Evolución de la resistencia antibiótica en cepas de 
neumococo que causan enfermedad invasiva en adultos

durante 25 años

Càmara J, Grau I, González-Díaz A, et al. A historical perspective of MDR invasive pneumococcal disease in Spanish adults. J Antimicrob Chemother. 2021;76(2):507-515. doi:10.1093/jac/dkaa465

Uso reactivo. El contenido del presente material se ha diseñado específicamente en respuesta a una solicitud de información médica. No distribuirEM-ESP-PND-0001



El serotipo 11A fue el serotipo resistente a la penicilina más frecuentemente aislado 

El 94,4% de los aislados resistentes a penicilina pertenecen a serotipos
incluidos en PCV20

de Miguel S, Pérez-Abeledo M, 
Ramos B, García L, Arce A, 
Martínez-Arce R, et al. Evolution
of Antimicrobial Susceptibility to 
Penicillin in Invasive Strains of 
Streptococcus pneumoniae during
2007–2021 in Madrid, Spain. 
Antibiotics 2023;12:289. 
https://doi.org/10.3390/antibioti
cs12020289.

ENI: enfermedad neumocócica invasiva; PCV20: vacuna antineumocócica conjugada 20-valente (Pfizer). .

Extraído de de Miguel, Antibiotics. 

2023

Evolución de la resistencia antimicrobiana de los aislamientos de ENI en Madrid; 2007-2021, n=7133

Uso reactivo. El contenido del presente material se ha diseñado específicamente en respuesta a una solicitud de información médica. No distribuirEM-ESP-PND-0001
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ii. Vacunas frente grupo ESKAPEE

Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii

Pseudomonas aeruginosa
Enterobacter spp.

Escherichia coli



Priebe GP. Expert Rev Vaccines. 2014. 13: 507-19

➢ LPS-based vaccines (30-valent)
➢ Vaccines for CF patients:

Alginate
Bivalent flagella vaccine

➢ Live attenuated vaccine (aroA)
➢ Outer membrane proteins:

- OprL, FpvA, PopB (type III secretion system)
- OMPs, like OprF and OprI

➢ PcrV (needle-tip component of the type III 
secretion system

➢ IgY antibodies, inhibit attachment to epitelial 
cells

➢ Anti-O11 mAb
➢ PsI, biofilm associated extracellular

polysaccharide

Pseudomonas aeruginosa

Confirmatory Phase II/III Study 
Assessing Efficacy, Immunogenicity 
and Safety of IC43 (OprF/OprI

fusion protein): Completed



Acinetobacter baumannii



Staphylococcus aureus

Bothelho-Nevers et al. 2013. Expert Rev Vaccines



Possible reasons for this failure in effective vaccine development

➢Reasons due to S. aureus
-Choice of inappropriate antigens: surface antigens
-High antigenic variability: regional differences in strain prevalence and variability of antigens that 
limit cross-protectivity remain major obstacles 
-Immune evasion Spa-mediated

➢Strengths and weaknesses of animal models

➢Immune response complexity
-Efficient immunity against S. aureus does not involve antibody response
- Absence of cellular immunity response induced

➢No impact on carriage are probably the reasons of the failures

Staphylococcus aureus



Spa induces the secretion
of Vh3 IgG antibodies
that are not reactive to 
staphylococci antigens

Missiakas et al. 
JEM. 2016



Klebsiella pneumoniae

The CRM197-based vaccine was 
immunogenic in both mice and 
rabbits and produced antibodies 
that were cross-reactive with K. 
pneumoniae CPS. The 
semisynthetic glycoconjugate
vaccine induced a high level of 
IgG1 antibodies and the 
antibodies were 
opsonophagocytic in 
differentiated HL-60 cells  The 
ability of the vaccine to protect 
against K. pneumoniae challenge 
was not assessed due in large 
part to the absence of a good 
experimental model 

Linked to the diphtheria 
toxin-based carrier CRM197











La vacuna protege frente a infecciones 
agudas letales causadas por S. aureus

En experimentos donde no 
matábamos a los controles, 

Clon USA 300, cepas 
veterinarias de origen 
bovino, aviar 







iii. Población diana o de riesgo



Target Populations
• Elderly
• Hospitalized
• Comorbidity
• Immune status



Target Populations
• Elderly
• Hospitilized
• Comorbidity
• Immune status

Clinical Trial Design
• Target Population?
• Inclusion criteria?
• Endpoints?

Implementation
• Who?
• When?



Gracias!
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