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Patrones y Tendencias GLOBALES en el Uso de Antimicrobianos

Consumo en HUMANQOS

* Entre 2000y 2010, el consumo aumento de 50 billones a 70 billones de
unid.,
aprox. 30% (data de 70 paises, con > poblacion )

* 20% Hospitales + 80% en Comunidad
(prescripto o comprado por el consumidor s/ prescripcion)

* 50% del consumo en Comunidad es inapropiado

* En el Hospital: alta densidad de consumo
- infecciones de dificil tratamiento +
- huésped vulnerable (inmunosuprimidos, pte. anosos, neonatos]) +
- sobrepoblacion

Center for Disease Dynamics, Economics & Palicy, Sep. 2015



Patrones y Tendencias GLOBALES en el Uso de Antimicrobianos

Consumo en ANIMALES

35,000
’ * 2010: 63.200 toneladas de ATB
usadas en ganado
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* 2030: 105.600 toneladas de ATB
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FIGURE ES-3: Antibiotic consumption by livestock, top ten countries 2010-2030 (projected for 2030) . 2030
Source: Van Boeckel et al. 2015

Center for Disease Dynamics, Economics & Palicy, Sep. 2015



ANTIBIOTIC USE

SO%

of all antibiotics sold in the U.S. are given
to pouliry and other livestock.

ANTIBIOTICS SOLD IN THE U.S.

30 million pounds 29.9

to give to
livestock

—O 7.7
to treat sick

people
2011

CASES OF ANTIBIOTIC
RESISTANCE IN AMERICANS, 2013

2 5 Oz'g 5 Z‘OO illnesses
23 5 OOO deaths National Geographic

Octubre 2015




USO GLOBAL
* Medicina Humana
* Agricultura
* Acuicultura
* Mascotas

UTILIZACION
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* Profilaxis/Metafilaxis
* Promotor de Crecimiento

DISEMINACION
* Falta buenas practicas de higiene
» Déficit en medidas de Control de Infecciones
» Sobrepoblacion
» Calidad de alimentos /agua
* Incidencia de infecciones (S o R)
* Incidencia de Infecc./Coloniz. con cepas R
» Déficit de Educacion/Concientizacion/Comunicacion
* Movimiento global de poblaciones hum/animalesy
alimentos
e Falta de recursos humanos,/ $%$$




Intercambio de bacterias y genes de R: Humano-Animal-Ambiental-Alimentos
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Potential routes of transmission |————
of antibiotic-resistant bacterna

ANTIBIOTICS




) WHO PRIORITY PATHOGENS LIST
ki FOR R&D OF NEW ANTIBIOTICS

Organization
Priority 1: CRITICAL?

Acinerobaciar baumannti, Carbapensm-resistant
PsaUdoimonas Srmginesa, carapenem-esksiant

Enmerobacreriaceas”, carbapenam-resistant, 3° generation
cephalosparin-resistant

Priority 2: HIGH

/A
<

Priority 3: MEDIUM

<<

27 February 2017




MDR

1) S. AUREUS METICILINO-RESISTENTE (MRSA)
2) E. FAECIUM R A YANCOMICINA (VRE)

3) PSEUDOMONAS AERUGINOSA MDR
4) ACINETOBACTER MDR

5) ENTEROBACTERIAS PRODUCTORAS DE BLEE O
DE CARBAPENEMASAS

6) BGN MDR ASOCIADOS A MCR-1



Red WHONET - 89 Hospitales
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Red WHONET - Argentina
N=90.083
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RESISTENCIA VANCOMICINA

Enterococcus sp., E. faecium, E. faecalis
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Excluido: SCV, fecal, rectal



Enterococcus spp. |ANCOMICINO-RESISTENTE
Periodo: 2016. Red: WHONET-AR

E. faecium E. faecalis

97% vanA

E. faecium 704
E. faecalis 2894

% de Enterococcus spp. no sensibles
(I+R) / Total de
Enterococcus spp. del sitio indicado TOTAL PAIS
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10 - < 25%
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63%




Sensibilidad a AT
de usoclico frecyente |
Periodo 2006-- 2015
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Red WHONET Argentina
Servicio ANTIMICROBIANOS,
Dto. Bacteriologia,
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n=37524
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3 . . . . L )
Resistencia a los antimicrobianos de uso clinico frecuente
Periodo 2000 - 2011.

Aislamientos de origen nosocomial,
89 Hospitales, n=1411
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Acinetobacter spp.
Periodo: 2015-2016. Red: WHONET-AR
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Resistencia a CEFALOSPORINAS de 32 GENERACION

ENTEROBACTERIAS - Red WHONET-Argentina

(total, 385)

K. pneumoniae 4 7y
(total, 4680) ©
K. pneumoniae Bnﬂ/
(IH, 1467) (@]
Enterobacter spp. ‘ ny
(total, 1904) @]
Enterobacter spp. B 77
(IH, 664) )
Citrobacter spp.

415%
2%

Citrobacter spp.
(IH,112)

Proteus spp. zsy
(total, 2663 )
Proteus spp. 3 7%
(IH, 534)

*n=26.604

**IH: aislamientos de infeccion intra-hospitalaria



Klebsiella pneumoniae productora de BLEE
Periodo: 2016. Red: WHONET-AR

SANGRE ORINA

% de K. pneumoniae BLEE+
del sitio indicado / Total de K.
pneumoniae del sitio indicado
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No. acumulativo de Hospitales con Enterobacterias KPC, OXAy NDM confirmadas en el LNR

Patogeno principal: KPC 78,4% K. pneumoniae. OXA 85,4% K. pneumoniae. NDM 21.3% Providencia stuartii

www.antimicrobianos
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Infecciones por CPOs ARGENTINA- 2015
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HEALTH

New "Superbug” Gene Found in
Animals and People in China

Scientists alarmed by potential spread of gene that makes bacteria highly resistant to last-
resort antibiotics

=Previous Article Volume 16, No. 2, p161-168, February 2016 Mext Article=

.. LID. 16: p161, February 2016
Articles

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

¥i-Yun Liu, BST, Yang Wang, PhDT, Prof Timethy R Walsh, D5c, Ling-Xian Yi, BS, Rong Zhang, PhD, James Spencer, PhD,
Yahei Daoi, MD, Guobao Tian, PRD, Eaolei Dong, BS, Xianhui Huang, PhD, Lin-Feng Yu, ES, Danxia Gu, PhD, Hongwei Ren,

ES, Xiaojie Chen, M5, Luchao Lv, M5, Dandan He, M5, Hongwei Zhou, PhD, Prof Zisen Liang, M5, Prof Jian-Hua Liu, PhD
|:|, Frof Jianzhong Shen, phoEA -

¢ Primera descripcién en China Nov 2015: en E. coli de cerdos y otros animales de
consumo, alimentos y muestras clinicas de pacientes.

¢ Consumo Global COL en agricultura 2015: 11.942 toneladas de COL [ganancias

asociadas U$229-5 mill.) / 2021 se espera 16.500
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A Food-producing animals.

g E S . .
) ‘“L'a—ffi RIS European Centre for Disease Prevention and Control.
e i / K lasmid-mediated colistin resistance in Enterobacteriaceae.
J,né / Stockholm: ECDC; 2016.



GLOBAL DISTRIBUTION OF THE MCR-1 GENE

OP% —

ZIMelina Rapoport, Diego Faccone, Fernando Pasteran, Paola Ceriana, Ezequiel Albornoz, Alejandro Petroni,
on behalf of the MCR Group, Alejandra Corso

First Description of mcr-1-Mediated Colistin Resistance in Human

Canada [/ Infections Caused by Escherichia coli in Latin America

anos, National and Regional Reference Laboratory in Antimicrobial Resistance, Instituto Nacional de Enfermedades Infecciosas (INEI)-ANLIS

United States [

77 e s el
\ ~r( Dnrfllqal-' -
_— . ¢ Taiwan H
The colistin resistance mcr-1 gene W m bod
is going wild ! _p— Cambodiall
Ven —Vletnam
Apostolos Liakopoulos*, Dik J. Mevius!2, Bjorn Olsen3 Larus dominicanus - .
C'  and Jonas Bonnedahl® Gaviota domlnlcana/cocmera Ma|ays|a.
Department of Bacteriology and Epidemiology, CVI of Wageningen m
University, Lelystad, The Netherlands; Department of Infectious Egypt O . °° )\
Diseases and Immunology, Faculty of Veterinary Medicine, Utrecht ‘_/) p & ¢
g
Plasmid-mediated colistin Johana E. Dominguez™“, Roque A. Figueroa Esplnoaa"*‘, \
resistance in Escherichia coli Leandro M. Redondo®<, Daniela Cejas"<,
Gabriel 0. Gutkind®%*, Pablo A. Chacana?,
recovered from healthy poultry José A. Di Conza "¢, Mariano E. Fernandez-Miyakawa *° &
. 1] - L3 L3 L3 . -
Resistencia a colistina mediada por plasmido < /

B en Escherichia coli recuperadas de aves h Africa il

de corral sanas

*Visited by Dutch travellers with tecal colonisation of mcr-1 gene and discovered one to two weeks after their return to the Netherlands

Rapoport. AACh Julio 20186, Liakopoulos JAC 2016. Dominguez. RAM. Mayo 2017



MCR-1. MECANISMO de $1 nuclease-PFGE
DISEMINACION 1 T

RESISTENCIA A COL
TRANSFERIBLE POR
CONJUGACION
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Plasmidos 60 kb hibridan con mcr-1

Faccone, ASM Microbe 2017
Serv. Antimicrobianos. PlosOne in press.



M pSTH21 Senterica
W pMRY16-002_4_Ecoli
M pMRY15-131_Ecoli
M pMRY15-117_2_Ecoli

MCR-1 PLASMIDS FROM ARGENTINA s
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64015 bp
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pMCRs ARG:
. Incl2
e e g8 //] ~87.2%y 99.8% de identidad

Nueva variante: mcr1.5

Faccone, ASM Microbe 2017
Serv. Antimicrobianos. PlosOne in press.



No. strains/No. Htals

UPDATE: MCR-1 EN ARGENTINA

. To May 19*" 2017: 113 isolates mcr-1
110 E. coli + 2 Kpn + 1 C. amalonaticus
44 Htals/ 10Prov. + CABA

3 Carbapenamase producers:
KPC-2: 1 E. coli (Caleta Olivia)
2 NDM-1: E. coli + C. amalonaticus (CABA]

29,1
17,5
3,9 3,9 0
T T T T - 1
L AMP C3G FQ SXT GEN MNO AMK IMP/MEM TIG FOS

Servicio Antimicrobianos 2017
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MUCHAS GRACIAS!

1916-2016

- INSTITUTO -

MALBRAN

200 ANOS DE INDEPENDENCIA
100 ANOS DE INVESTIGACION EN SALUD

WWW.ANTIMICROBIANOS.COM.AR
acorso@anlis.gov.ar



