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 Amenaza para la salud mundial, la seguridad alimentaria y el desarrollo

* Se esta acelerando el proceso en los ultimos anos

* Laresistencia a los antibidticos prolonga las estancias hospitalarias,

incrementa los costos médicos y aumenta la mortalidad




2050: Muerte por la Resistencia ATB
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1928 Descubrimiento de la Penicilina
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Inhibicion de Staphylococcus aureus por Penicilium contaminante: PENICILINA




1941 Resistencia a la Penicilina

12 cepa de S. aureus resistente a penicilina

4 anos después de empezar a producirla de forma industrial

Thanks to PENIGILLIN

...He Will Come Home !
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Epoca dorada de los Antibidticos
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Descubrimiento y Resistencia
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¢A qué llamamos MDR?

 Multirresistencia (MDR): 3 familias de ATB
 Extremadamente resistente (XDR): Mas de 4 familias de ATB

 Panresistente (PDR): Resistencia a todo




Estrategias de Resistencia
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Estrategias de Resistencia
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This is a population of dividing bacteria.

During division, one of the bacterium
undergoes a mutation in its DNA that
results in antibiotic resistance.

When an antibiotic is added, all of
the sensitive bacteria are killed.

The antibiotic resistant bacterium,
however, is unaffected by the antibiotic.

The resistant bacterium can continue
to divide, forming a population of
antibiotic resistant bacteria.




Estrategias de Resistencia
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Estrategias de Resistencia

Inactivacion
del ATB
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Estrategias de Resistencia
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Diseminacion de la Resistencia

ATB
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Diseminacion de la Resistencia

ATB

Diseminacion Diseminacion
vertical horizontal

®
Gﬂgg

0.0

R

1 . . L4 . I|
-.___\\\D|sem|naC|on clones de alto riesgo Diseminacién de genes en plésmidos/*-
"




IVOS

jugat

asmi

ry

/)]
O
=
I
(")
= o=
Q.

e,
ot O
=
)

Q &
o
=
@

Pl




Diseminacion de la Resistencia

Las bacterias no tienen fronteras




ONE PLANET ONE FUTURE

Animales Humanos Medio Ambiente
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Diseminacion de la Resistencia
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Aprendiendo de Nuestros Errores

Con ATB el
animal
engorda mas
rapido.
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Aprendiendo de Nuestros Errores

Avoparcina Vancomicina




Average Antibiotic Resistance
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Consumo en Humanos

The World's Biggest Consumers Of Antibiotics
Defined daily dose of antibiotics per 1,000 people in selected countries (2013)
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Resistencia en Humanos

Figure 3.25. Staphylo cocaus aureus. Percentage (%) of I ive isol with
country, EU/EEA countries, 2017
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E. coli

Figure 3.6. Escherichia coli. P ge (%) of invash
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Resistencia en Humanos
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Figure 3.18. Pseudomonas aeruginosa. Percentage (%)
three or more antimicrobial groups among piperacillin
and carbapenems), by country, EU/EEA countries, 2017
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Figure 3.12. Klebsiella pneumoniae. Percentage (%) of invasive isolates with combined resi: e to fl
third-g { rins and aminogly by country, EU/EEA countries, 2017
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Desde los animales al hombre

Emergence of plasmid-mediated colistin resistance > @ ) ®
mechanism MCR-1 in animals and human beings in China: o
a microbiological and molecular biological study

Yi-Yun Liu*, Yang Wang*, Timothy RWalsh, Ling-Xian Yi, Rong Zhang, James Spencer, Yohei Doi, Guobao Tian, Baolei Dong, Xianhui Huang,
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiaojie Chen, Luchao Lv, Dandan He, Hongwei Zhou, Zisen Liang, Jian-Hua Liu, Jianzhong Shen

Lancet Infect Dis 2016;
16:161-68

Primera descripcion de resistencia a poliximinas transferible: gen mcr-1 en plasmido

Polimixina E = colistina mecanismo de resistencia: modificacion lipido A

Generalmente resistencia cromosdmica, cada vez mds plasmidica: DISPERSION




Desde los animales al hombre

Heilongjiang

Beijing

Y, iangsu

Anhu! b Shanghai
] , m Mg
Guangdong | O Taiwan
Provinces of high pig production > :

Provinces of high chicken production

) i . Hong Kong
® Area of retail meat sampling for mcr-1 screening
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® Area of live animal sampling for mcr-1 screening
® Area of inpatients for mer-1 screening




Desde los animales al hombre

Isolate source(s):

[] Animals [ ]Humans [[] Animals and humans ] Animals and environment B ::l‘clin;?ll\/slrgll'ljnn':g::l"is

Data source: Al-Tawfiqg, J. A., Laxminarayan, R. & Mendelson, M. How should we respond to the emergence of ( DDEP E;;:;Ew;amics,
plasmid-mediated colistin resistance in humans and animals? Int. J. Infect. Dis. (2016). doi:10.1016/j.ijid.2016.11.415 Economics & Policy
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Desde los animales al hombre

Colistin in food producing animals in 2014
(in mg/PCU), including the 5 and 1 mg/PCU levels
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ZOONOSIS ST398
LA-MRSA
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Linaje genético adaptado al cerdo que
ha saltado a humanos
*Mayor virulencia

*Mayor resistencia a antibidticos
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¢Es Reversible la Situacion Actual?

Co-seleccion: aunque disminuyamos un ATB no baja la

resistencia porque co-seleccionamos con otro.

La resistencia conlleva un coste biologico: solo tiene

ventaja cuando esta el ATB, sino pierde fitness.
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Resistencias a los
Antimicrobianos”
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Programas de
optimizacion
de uso de
antibioticos
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Resistencia a los antibioticos

Recomendaciones de la SEIMC

1-Uso adecuado de antibiéticos en medicina, ganaderia y agricultura, estandar
de calidad prioritario

2-Realizar programas de optimizacién de uso de antimicrobianos (PROA)

3-Dotar los servicios de Microbiologia con pruebas de diagnéstico rapido

4-Informacion de indicadores de consumo de antibidticos y resistencias
bacterianas

*
eimcC
5-Impulsar el desarrollo de nuevos antibidticos

Sociedad Espanolade
Enfermedades
Infecciosasy
Microbiologia Clinica

6-Educar a los ciudadanos en el buen uso de antibidticos

7-Impulsar programas multidisciplinares de vigilancia, prevencién y control



ADITIVOS ALIMENTARIOS




TRANSFERENCIA DE MATERIA FECAL




C. difficile
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Britton & Young. Role of the intestinal microbiota in resistance to colonization by Clostridium difficile. Gastroenterology 2014;146(6):1547-53
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Duodenal Infusion of Donor Feces for Recurrent
Clostridium difficile

Els van Nood, M.D., Anne Vrieze, M.D., Max Nieuwdorp, M.D., Ph.D., Susana Fuentes, Ph.D.,
Erwin G. Zoetendal, Ph.D., Willem M. de Vos, Ph.D., Caroline E. Visser, M.D., Ph.D., Ed J. Kuijper, M.D., Ph.D.,
Joep F.W.M. Bartelsman, M.D., Jan G.P. Tijssen, Ph.D., Peter Speelman, M.D., Ph.D.,
Marcel G.W. Dijkgraaf, Ph.D., and Josbert J. Keller, M.D., Ph.D.
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EFECTOS COLATERALES

Reduction of Antibiotic
Resistance Genes in Intestinal
Microbiota of Patients With
Recurrent Clostridium difficile

Accepted Manuscript
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Fecal Microbiota Transplantation in Patients With
Blood Disorders Inhibits Gut Colonization With
Antibiotic-Resistant Bacteria: Results of a Prospective,
Single-Center Study

Jaroslaw Bilinski,' Pawel Grzesiowski,? Nikolaj Sorensen,’ Krzysztof Madry,I Jacek Muszynski,‘ Katarzyna Robak,'
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'Department of Hematology, Oncology, and Internal Diseases, Medical University of Warsaw, and 2Foundation for the Infection Prevention Institute, Warsaw, Poland; *Clinical-Microbiomics,

Copenhagen, Denmark; and “Department of Gastroenterology and Metabolic Diseases, “Department of Microbiology, Central Clinical Hospital, ®Department of Dental Microbiology, and I
7Depar‘(ment of Epidemiology, Central Clinical Hospital, Medical University of Warsaw, Poland r




CONCLUSIONES

El problema de la resistencia a los antibioticos es real

Concepto ONE-HEALTH

Es necesario optimizar el uso de los antibidticos y vigilar

continuamente la dispersion de las resistencias

Alternativas a los antibioticos validas para ganaderia







