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El fenómeno de la resistencia antibiótica



Antimicrobial Resistance: A Review of a Broad-Spectrum Problem and Future Needs
Andrea Prinzi, Infection Control tips 2022



Understanding the mechanisms and drivers of antimicrobial resistance
Alison H Holmes, Lancet 2016



Genomic analysis of sewage from 101 countries reveals global antimicrobial resistance
Munk et al., Nature 2022



Genomic Analysis of Hospital Plumbing Reveals Diverse Reservoir of Bacterial 
Plasmids Conferring Carbapenem Resistance

Weingarten et al., mBio 2018

ST131 en Escherichia coli (CTXM15)
ST258 en Klebsiella spp (KPC)



Attributable deaths and disability-adjusted life-years by infections with antibiotic-resistant 
bacteria in the European Economic Area in 2015: a population-level modelling analysis

Cassini et al., Lancet Infect Dis 2018



Retos en infecciones por microorganismos gramnegativos



Klebsiella pneumoniae ESBL
http://atlas.ecdc.europa.eu/public/index.aspx



Escherichia coli ESBL
http://atlas.ecdc.europa.eu/public/index.aspx



Global Dissemination of Carbapenemase-Producing Klebsiella pneumoniae: Epidemiology, 
Genetic Context, Treatment Options, and Detection Methods

Chang-Ro Lee et al., Frontiers in Microbiology 2016

NDMOXA-48 KPC



European Centre for Disease Prevention and Control. Carbapenem-resistant 
Enterobacteriaceae, second update – 26 September 2019. ECDC: Stockholm; 2019



Deaths Attributable to Carbapenem-Resistant Enterobacteriaceae Infections
Falagas et al., Emerg Infect Dis 2014



Clavulanic acid Sulbactam Tazobactam

Avibactam
Vaborbactam

Relebactam

Zidebactam

Nacubactam

β-lactam/β-lactamase inhibitor combinations: an update
Tehrani et al., Medchemcomm 2018 
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Infectious Diseases Society of America 2022 Guidance on the Treatment of Extended-Spectrum 
β-lactamase Producing Enterobacterales (ESBL-E), Carbapenem-Resistant Enterobacterales 
(CRE), and Pseudomonas aeruginosa with Difficult-to-Treat Resistance (DTR-P. aeruginosa)

Tamma et al., Last updated March 7, 2022, and posted online at https://www.idsociety.org/practice-
guideline/amrguidance/



The Building Blocks of Antimicrobial Resistance in Pseudomonas aeruginosa: Implications for 
Current Resistance-Breaking Therapies

R. Frèdi Langendonk et al., Front. Cell. Infect. Microbiol. 2021



Epidemiología molecular, sensibilidad antibiótica y mecanismos de resistencia en
P. aeruginosa en España: segundo Estudio GEMARA-SEIMC/CIBERINFEC 2022

Miquel Àngel Sastre Femenia et al., SEIMC 2022



Epidemiología molecular, sensibilidad antibiótica y mecanismos de resistencia en
P. aeruginosa en España: segundo Estudio GEMARA-SEIMC/CIBERINFEC 2022

Miquel Àngel Sastre Femenia et al., SEIMC 2022



Influence of Multidrug Resistance and Appropriate Empirical Therapy on the 30-Day 
Mortality Rate of Pseudomonas aeruginosa Bacteremia
Morata L et al. Antimicrob Agents Chemother. 2012;56(9):4833-4837



Treatment of carbapenem-resistant P. aeruginosa infections: a case for cefiderocol
R Cantón et al., Expert Review of Anti-infective Therapy 2022 20(8):1077-1094





Defining the Role of Novel β-Lactam Agents That Target Carbapenem-Resistant 
Gram-Negative Organisms

Tamma et al., J Pediat Infect Dis 2019 8(3):251-260



The ideal patient for new beta-lactam/betalactamase inhibitors
Montravers et al., Curr Opin Infect Dis 2018





Retos actuales en infecciones por microorganismos grampositivos



The Microbiology of Bloodstream Infection: 20-Year Trends from the SENTRY 
Antimicrobial Surveillance Program

Daniel J. Diekema et al., Antimicrob Agents and Chem 2019



The Microbiology of Bloodstream Infection: 20-Year Trends from the SENTRY 
Antimicrobial Surveillance Program

Daniel J. Diekema et al., Antimicrob Agents and Chem 2019



Antimicrobial Treatment of Staphylococcus aureus Biofilms
Felipe Francisco Tuon et al., Antibiotics 2023



Global mortality associated with 33 bacterial pathogens in 2019: a systematic 
analysis for the Global Burden of Disease Study 2019
GBD 2019 Antimicrobial Resistance Collaborators, Lancet 2022



Association of Evidence-Based Care Processes With Mortality in S. aureus 
BSI at Veterans Hospitals, 2003-2014

Goto et al., JAMA Intern Med 2017



The global preclinical antibacterial pipeline
Ursula Theuretzbacher et al., Microbiology Spectrum 2017
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Doxiciclina
Minociclina
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Levofloxacino
Linezolid  
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Tigeciclina
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Tedizolid
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…

Clindamicina
Cotrimoxazol
Rifampicina
Doxiciclina
Minociclina
Ácido fusídico
Levofloxacino

*Fármacos no comercializados en España



Treatment of osteoarticular, cardiovascular, intravascular-catheter-related and other 
complicated infections with dalbavancin and oritavancin: A systematic review

Geren Thomas et al., Int J Antimicrob Agents 2020



Management of Staphylococcus aureus Bloodstream Infections
Aurelia Kimmig et al., Frontiers in Microbiol 2021

• Ceftarolina
• Combinaciones con Cefazolina
• Combinaciones con Ceftarolina
• Lipoglicopéptidos

• Ceftarolina
• Combinaciones con Ceftarolina
• Combinaciones con Daptomicina
• Lipoglicopéptidos



Retos actuales en infecciones fúngicas



Recent Advances in Fungal Infections: From Lung Ecology to Therapeutic 
Strategies With a Focus on Aspergillus spp

Palmieri et al., Frontiers in Medicine 2022



-Neutropenia

-Aumento de la población de 
riesgo = Aumento de las tasas de 
infección fúngica: UCI, 
corticosteroides, EPOC, TOS, 
neoplasia sólida, VIH, cirrosis 
descompensada, gripe, nuevos IS, 
malnutrición, diabetes, sepsis, 
SARSCoV2,…

-Infección fúngica relacionada con 
la asistencia sanitaria

+++ La dificultad inherente del 
paciente crítico/hematológico

Pacientes emergentes

Poblaciones especiales

-Paciente emergente
-Patogenia diferente
-Presentación diferente
-Diagnóstico diferente
-Profilaxis y tratamiento diferente
-Mortalidad diferente

El RETO de una IFI distinta

-No medidas eficaces de control ambiental
-No declaración obligatoria
-No vacunas para prevenir la infección
-Microbioma e IFI. Microambiente pulmonar (Fe, Ca, pH,…)

Microambiente/Macroambiente

-Candida auris
-Especies de Candida resistentes
-Especies crípticas de Aspergillus
-Resistencia a azoles
-Nuevos fármacos
-Nuevas posibilidades diagnósticas

Hongos emergentes

Resistencias emergentes

Recent Advances in Fungal Infections: From Lung Ecology to Therapeutic 
Strategies With a Focus on Aspergillus spp

Palmieri et al., Frontiers in Medicine 2022



WHO fungal priority pathogens list to guide research, development and 
public health action. Nov 2022



The global problem of antifungal resistance: prevalence, mechanisms, and 
management

David S Perlin et al., Lancet 2017



The importance of antimicrobial resistance in medical mycology
Gow et al., Nature Com 2022



Azole resistance in Aspergillus fumigatus: can we retain the clinical use of mold-
active antifungal azoles? 

Verweij et al., Clin Infect Dis 2016



Azole resistance survey on clinical A fumigatus in Spain
Escribano et al., Clin Microb Infect 2020

• High rate (7.4%) of azole resistance. Higher in cryptic species than in A. fumigatus sensu stricto (95% vs. 5.5%) 
• No resistance to AMB in A. fumigatus sensu stricto 



Global epidemiology of emerging Candida auris
Rhodes, J. & Fisher, M. C., Curr. Opin. Microbiol 2019

Timeline showing the expanding worldwide detection of C. auris.



Invasive Candidiasis
Pappas et al., Nature Revs 2018



The global problem of antifungal resistance: prevalence, mechanisms, and 
management

David S Perlin et al., Lancet 2017



Fluconazole-resistant Candida parapsilosis: A new emerging threat in the fungi arena
Escribano et al., Front. Fungal Bio 2022



Worldwide emergence of fluconazole-resistant Candida parapsilosis: current
framework and future research roadmap

Farnaz Daneshnia et al., Lancet Microbe 2023



Environmental Clonal Spread of Azole-Resistant Candida parapsilosis with Erg11 
Y132F Mutation Causing a Large Candidemia Outbreak in a Brazilian Cancer Center

Danilo Y Thomaz al., J of Fungi 2021



Invasive candidiasis: current clinical challenges and unmet
needs in adult populations

Alex Soriano et al., J Antimicrob and Chem 2023



The Antifungal Pipeline: Fosmanogepix, Ibrexafungerp, Olorofim, Opelconazole, and 
Rezafungin

Martin Hoenigl et al., Drugs 2021



Gracias!!!

@jdelpoleo


	Diapositiva 1: Dimension actual y manejo de las infecciones por microorganismos multirresistentes
	Diapositiva 2: Agenda
	Diapositiva 3: El fenómeno de la resistencia antibiótica
	Diapositiva 4: Antimicrobial Resistance: A Review of a Broad-Spectrum Problem and Future Needs Andrea Prinzi, Infection Control tips 2022
	Diapositiva 5: Understanding the mechanisms and drivers of antimicrobial resistance Alison H Holmes, Lancet 2016
	Diapositiva 6: Genomic analysis of sewage from 101 countries reveals global antimicrobial resistance Munk et al., Nature 2022
	Diapositiva 7: Genomic Analysis of Hospital Plumbing Reveals Diverse Reservoir of Bacterial Plasmids Conferring Carbapenem Resistance Weingarten et al., mBio 2018
	Diapositiva 8
	Diapositiva 9: Retos en infecciones por microorganismos gramnegativos
	Diapositiva 10: Klebsiella pneumoniae ESBL http://atlas.ecdc.europa.eu/public/index.aspx
	Diapositiva 11: Escherichia coli ESBL http://atlas.ecdc.europa.eu/public/index.aspx
	Diapositiva 12: Global Dissemination of Carbapenemase-Producing Klebsiella pneumoniae: Epidemiology, Genetic Context, Treatment Options, and Detection Methods Chang-Ro Lee et al., Frontiers in Microbiology 2016
	Diapositiva 13: European Centre for Disease Prevention and Control. Carbapenem-resistant Enterobacteriaceae, second update – 26 September 2019. ECDC: Stockholm; 2019
	Diapositiva 14: Deaths Attributable to Carbapenem-Resistant Enterobacteriaceae Infections Falagas et al., Emerg Infect Dis 2014
	Diapositiva 15: β-lactam/β-lactamase inhibitor combinations: an update Tehrani et al., Medchemcomm 2018 
	Diapositiva 16: Infectious Diseases Society of America 2022 Guidance on the Treatment of Extended-Spectrum β-lactamase Producing Enterobacterales (ESBL-E), Carbapenem-Resistant Enterobacterales (CRE), and Pseudomonas aeruginosa with Difficult-to-Treat Res
	Diapositiva 17: The Building Blocks of Antimicrobial Resistance in Pseudomonas aeruginosa: Implications for Current Resistance-Breaking Therapies R. Frèdi Langendonk et al., Front. Cell. Infect. Microbiol. 2021
	Diapositiva 18: Epidemiología molecular, sensibilidad antibiótica y mecanismos de resistencia en P. aeruginosa en España: segundo Estudio GEMARA-SEIMC/CIBERINFEC 2022 Miquel Àngel Sastre Femenia et al., SEIMC 2022
	Diapositiva 19: Epidemiología molecular, sensibilidad antibiótica y mecanismos de resistencia en P. aeruginosa en España: segundo Estudio GEMARA-SEIMC/CIBERINFEC 2022 Miquel Àngel Sastre Femenia et al., SEIMC 2022
	Diapositiva 20: Influence of Multidrug Resistance and Appropriate Empirical Therapy on the 30-Day Mortality Rate of Pseudomonas aeruginosa Bacteremia Morata L et al. Antimicrob Agents Chemother. 2012;56(9):4833-4837
	Diapositiva 21:  Treatment of carbapenem-resistant P. aeruginosa infections: a case for cefiderocol R Cantón et al., Expert Review of Anti-infective Therapy 2022 20(8):1077-1094 
	Diapositiva 22
	Diapositiva 23: Defining the Role of Novel β-Lactam Agents That Target Carbapenem-Resistant Gram-Negative Organisms Tamma et al., J Pediat Infect Dis 2019 8(3):251-260
	Diapositiva 24: The ideal patient for new beta-lactam/betalactamase inhibitors Montravers et al., Curr Opin Infect Dis 2018 
	Diapositiva 25
	Diapositiva 26: Retos actuales en infecciones por microorganismos grampositivos
	Diapositiva 27: The Microbiology of Bloodstream Infection: 20-Year Trends from the SENTRY Antimicrobial Surveillance Program Daniel J. Diekema et al., Antimicrob Agents and Chem 2019
	Diapositiva 28: The Microbiology of Bloodstream Infection: 20-Year Trends from the SENTRY Antimicrobial Surveillance Program Daniel J. Diekema et al., Antimicrob Agents and Chem 2019
	Diapositiva 29: Antimicrobial Treatment of Staphylococcus aureus Biofilms Felipe Francisco Tuon et al., Antibiotics 2023
	Diapositiva 30: Global mortality associated with 33 bacterial pathogens in 2019: a systematic analysis for the Global Burden of Disease Study 2019 GBD 2019 Antimicrobial Resistance Collaborators, Lancet 2022
	Diapositiva 31: Association of Evidence-Based Care Processes With Mortality in S. aureus BSI at Veterans Hospitals, 2003-2014 Goto et al., JAMA Intern Med 2017
	Diapositiva 32: The global preclinical antibacterial pipeline Ursula Theuretzbacher et al., Microbiology Spectrum 2017
	Diapositiva 33
	Diapositiva 34: Treatment of osteoarticular, cardiovascular, intravascular-catheter-related and other complicated infections with dalbavancin and oritavancin: A systematic review Geren Thomas et al., Int J Antimicrob Agents 2020
	Diapositiva 35: Management of Staphylococcus aureus Bloodstream Infections Aurelia Kimmig et al., Frontiers in Microbiol 2021
	Diapositiva 36: Retos actuales en infecciones fúngicas
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39: WHO fungal priority pathogens list to guide research, development and public health action. Nov 2022
	Diapositiva 40: The global problem of antifungal resistance: prevalence, mechanisms, and management David S Perlin et al., Lancet 2017
	Diapositiva 41: The importance of antimicrobial resistance in medical mycology Gow et al., Nature Com 2022
	Diapositiva 42: Azole resistance in Aspergillus fumigatus: can we retain the clinical use of mold-active antifungal azoles?  Verweij et al., Clin Infect Dis 2016
	Diapositiva 43:  Azole resistance survey on clinical A fumigatus in Spain Escribano et al., Clin Microb Infect 2020 
	Diapositiva 44: Global epidemiology of emerging Candida auris Rhodes, J. & Fisher, M. C., Curr. Opin. Microbiol 2019
	Diapositiva 45: Invasive Candidiasis Pappas et al., Nature Revs 2018
	Diapositiva 46: The global problem of antifungal resistance: prevalence, mechanisms, and management David S Perlin et al., Lancet 2017
	Diapositiva 47: Fluconazole-resistant Candida parapsilosis: A new emerging threat in the fungi arena Escribano et al., Front. Fungal Bio 2022 
	Diapositiva 48: Worldwide emergence of fluconazole-resistant Candida parapsilosis: current framework and future research roadmap Farnaz Daneshnia et al., Lancet Microbe 2023
	Diapositiva 49:  Environmental Clonal Spread of Azole-Resistant Candida parapsilosis with Erg11 Y132F Mutation Causing a Large Candidemia Outbreak in a Brazilian Cancer Center Danilo Y Thomaz al., J of Fungi 2021
	Diapositiva 50: Invasive candidiasis: current clinical challenges and unmet needs in adult populations Alex Soriano et al., J Antimicrob and Chem 2023
	Diapositiva 51:  The Antifungal Pipeline: Fosmanogepix, Ibrexafungerp, Olorofim, Opelconazole, and Rezafungin Martin Hoenigl et al., Drugs 2021
	Diapositiva 52: Gracias!!!

