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* Uno de los principales agentes causales de enfermedad transmitida por alimentos

e Causa anualmente alrededor de 93 millones de gastroenteritis en todo el mundo

e Causa mas de 155000 muertes por afio

* Se manifiesta con infeccion gastrointestinal generalmente autolimitada

* Vias mas frecuentes de transmision: alimentos y el agua contaminados y/o el contacto con animales infectados
* Puede producir infecciones mas severas en infantes, gerontes e inmunocomprometidos.

* Ocurren 3,4 millones de infecciones invasivas por SNT con 641000 muertes

Generalmente no requieren tratamiento antimicrobiano, salvo en caso de cuadros severos o infecciones
sistémicas.

Drogas de 1ra linea: AMP, TMS, CMP
Drogas de 2da linea: CIP, CRO, AZI

TRABAJANDO Majowicz et al 2010. The global burden of nontyphoidal Salmonella gastroenteritis. Clin Infect Dis 50:882—-889
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Presenter
Presentation Notes
NTS is recognized as one of the most common bacterial causes of foodborne diarrheal disease worldwide. Foodborne NTS is estimated to cause over 93 million cases of gastroenteritis annually and 155,000 deaths globally (8), resulting in about 4 million disability-adjusted life years (17). At-risk populations include children <1 year of age and adults ≥60, who are most vulnerable to infection and tend to have more severe disease (18).
Extraintestinal or invasive NTS infections, often associated with certain serovars or phylogenetic clades, add to the global burden of illness, especially in resource-poor countries and immunocompromised patients (19). An estimated 3.4 million invasive infections occur annually, resulting in 681,000 deaths, with the young and old in Africa being most affected (20). The relatively high prevalence of highly invasive strain subtypes, such as those that have been identified among S. enterica serovars Enteritidis (21), Typhimurium (22), and Kentucky (23) may be expected to drive different antibiotic use practices to control disease in countries where invasive subtypes are endemic (24).

In the case of foodborne zoonotic bacteria, resistance spreads from food-producing animals to humans via the consumption of meat products derived either from treated animals or from foods crosscontaminated at processing or retail (8). Resistance also can spread by direct animal contact (as with pets) or environmental routes such as water or wildlife. The U.S. Centers for Disease Control and Prevention (CDC) classifies antibiotic-resistant Salmonella as a serious public
Health threat (9).

Clinical features

NTS present with gastroenteritis, bacteremia, or invasive systemic disease. Salmo-nella gastroenteritis typically manifests within 8 to 72 hours following exposure to contaminated food or water. Clinical features include diarrhea, nausea, vomiting, fever, and abdominal cramps along with other constitutional symptoms. Severity of diarrhea, the duration of illness, and weight loss correlate with the ingested dose of bacteria.13 Salmonellosis may present as dysentery in children.14 In addition to diarrheal disease, nontyphoidal Salmonella infections can invade normally sterile sites, resulting in bacteremia. Invasive NTS (iNTS) can present with systemic infection such as meningitis, septic arthritis, osteomyelitis, or visceral abscess.15

Management
Nontyphoidal salmonellosis is a self-limiting disease, fever generally resolves within 48
to 72 hours, whereas diarrhea may last for 4 to 10 days. Appropriate hydration remains
the mainstay of management. Antimicrobial therapy is limited to patients presenting
with severe disease, invasive nontyphoidal salmonellosis with systemic symptoms,

and immunocompromised hosts including young infants. Hospitalization and antibi-
otics (typically third-generation cephalosporins [ceftriaxone or cefotaxime]) are indi-
cated for all individuals with NTS extraintestinal disease.16 Fluoroquinolones may be

used safely in children over short courses,17 especially if other agents such as
trimethoprim-sulfamethoxazole, azithromycin, and a third-generation cephalosporin
are not readily available. Optimal duration of antibiotic therapy is variable, and most
trials have documented the use of antibiotics for 3 to 14 days, majority recommending
for 5 days.18 Local antibiotic resistance patterns must be taken into account when
choosing empiric therapy.
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Presentation Notes
In animals, Salmonella may cause overt signs of disease or may be carried asymptomatically and be shed into the environment (6). In food-producing animals, Salmonella is a continuous threat to animal health, especially in cattle, where infection typically presents as diarrhea with fever, anorexia, and dehydration (2). Less commonly, infection results in respiratory disease and death. Salmonella infections in dairy herds, where they may become endemic (7), result in decreased milk production and increased production costs, including the use of antibiotics. In addition to overt salmonellosis, a chronic asymptomatic carrier state may exist in foodproducing animals. In both the carrier state and in cases of overt infection, exposure to antimicrobials promotes the evolution of resistant serovars that may be transmitted to humans.
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1,35 millones de infecciones / aiio

26500 hospitalizaciones / afno

420 muertes /aio

400millones USS costos de salud
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DRUG-RESISTANT
NONTYPHOIDAL SALMONELLA
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Montyphoidal Salmonella can cause diarrhea (sometimes bloody), fever, and abdominal cramps. Some
infections spread to blood and can have life-threatening complications.
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RESISTANCE OVER TIME

Antibiotic-resistant nontyphoidal Salmonella infections are on

the rise and approaching 10% for ciprofloxacin in 2017,
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Presentation Notes
RESISTANT SALMONELLA EMERGES IN THE FOOD CHAIN Resistance continuously emerges. In 2014, the U.S. Food and Drug Administration (FDA) segment of the National Antimicrobial Resistance Monitoring System (NARMS) collected a chicken breast sample during routine monitoring. The sample was tested using whole genome sequencing— a lab technique that provides genetic information—and identified a multidrug-resistant strain (type) of nontyphoidal Salmonella serotype Infantis. This strain included an additional gene that was not common among Salmonella from chicken in the United States. However, the CDC segment of NARMS initially identified this strain among ill people returning from travel to South America. This resistant strain spread rapidly. In 2018, it accounted for 25% of Salmonella Infantis infections in people. Most of these infected people had no travel history but had recently eaten chicken. At the same time, the U.S. Department of Agriculture (USDA) segment of NARMS increasingly identified this strain in chicken samples. This strain, along with other types of resistant Salmonella linked to foodborne illness from pork, turkey, and beef, leaves healthcare providers with few options to treat patients with severe infections.


Occurrence of resistance to selected antimicrobials in Salmonella spp. and selected serovars isolated from humans, 2020
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The European Union Summary
H Report on Antimicrobial

Resistance in zoonotic and
indicator bacteria from
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Occurrence of resistance (%)
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Salmonelia spp. 5. Enteritidis S. Typhimurium Monophasic 5. Infantis
5. Typhimurium

Horizontal line represents median, and blue diamond represents the resistance at the reporting-MS level. S. Kentucky not
displayed as only one country reported 210 isolates.
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Resistencia a los antimicrobianos

* Mayor resistencia a los antimicrobianos mas antiguos: AMP,
CMP, STR, SULF y TET.

 |slas gendmicas: zonas conservadas en el genoma de
Salmonella con genes de Resistencia y de virulencia. Asociada a
MDR (STR, SPEC, SULF, CMP, FLOR, TET, AMP)

* La RAM varia segun la region, la serovariedad y el uso de los
antimicrobianos en animales de consumo y la medicina
humana

* MDR es mas frecuente en S. Typhimurium (28.9%), ST
monofasica (28%) y Heidelberg (8%)

* La RAM es mayor en animales de consumo y alimentos que en
humanos (R > 1ATM 60-80% en pavos, 30-60% en pollos, 30-
40% en bovinos, 16% en humanos)
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“mecAnismo e ResisTencin:  QUINOLONAS

a4 QRDR ~ 240 pb 2634 pb)

1. Alteracion de sitios blanco de las drogas: mutaciones gyrA
en regiones QRDR de genes gyrA, gyrB, parC, parE
2. Disminucion de concentracidén citoplasmatica Ser83Phe-Tyr-Ala Asp8_76|y-Asn-Tyr'
de las drogas: Impermeabilidad- Eflujo 4
\_ gas e : GloMoJomicos,

" plasmidicos )

3. Proteccion de sitios blanco del ATB: proteina Qnr protege ADN girasa y Topo IV
dificultando la uniéon con las quinolonas (gnrA,B,S,C y D).

4. Modificacién enzimatica del ATB: AAC(6’)-1b-cr, acetila NOR, CIP, lomefloxacina y
enoxacina, manteniendo actividad sobre aminoglucoésidos (KAN, TOB, AMK)

5. Eflujo: -QepA especifico para FQ: NOR, CIP y ENRO
-OgxAB (familia RND) inespecifico /
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Presentation Notes
Functions of plasmid-mediated quinolone resistance (PMQR) genes include (i) protection of the DNA gyrase mediated by qnr genes, five classes of which are known to date (qnrA, qnrB, qnrC, qnrD, and qnrS, some of which present several alleles); (ii) acetylation of ciprofloxacin and norfloxacin mediated by aac(6=)- Ib-cr, an allele of the aminoglycoside acetyltransferase-encoding gene aac(6=)-Ib; and (iii) a quinolone-specific efflux pump belonging to the MFS family and encoded by the qepA gene (1). The last mechanism displays variable activity according to the hydrophilicity of the quinolone (from maximal activity for the hydrophilic ciprofloxacin or norfloxacin to no activity for the hydrophobic nalidixic acid [NAL]) (2). In addition, the OqxAB multidrug efflux pump, which belongs to the RND family and confers low-level resistance to quinolones, was found in a plasmid of an Escherichia coli isolate from pigs in 2004 (3). However, besides quinolones, this mechanism also confers resistance to other antibiotics, antiseptics, disinfectants, and detergents (4). Recently, OqxAB was also found in clinical isolates of E. coli, Enterobacter cloacae, Klebsiella oxytoca, and, mainly, Klebsiella pneumoniae, where OqxAB is mostly encoded on the chromosome. However, the presence of the OqxAB-encoding genes, oqxA and oqxB, did not correlate with the ciprofloxacin MICs, probably due to differences in their expression levels (5, 6, 7). Given these differences in substrate profiles, plasmid/chromosome locations, and gene expression between the previously described PMQR genes and oqxA and oqxB, we will consider them separately in this work.


OUINOLONAS

Perfiles de resistencia

CIM (pg/ml)

Mecanismo de R

NAL CIP LVX
Ninguno (WT) 4-8 0,01-0,03 0,01-0,03
QRDR (1° mut. gyrA) 64 — 256 0,25-1
qnr 8-32 0,125-2 0,25-1
gepA 4-8 0,125 0,062
aac(6’)-1b-cr 4-8 0,08 0,01-0,03

Puntos de corte:

NALS < 16ug/ml R > 32ug/ml
CIP S<0.06ug/ml R2=1ug/ml
LVX S £0.12ug/ml R >2ug/ml



RESISTENGIA A

Caracterizacion molecular de los mecanismos circulantes de
resistencia a quinolonas (QR) en Salmonella enterica
aisladas en el Continente Americano. Red Latinoamericana
de Vigilancia de la Resistencia a los Antimicrobianos
(RELAVRA).

CIMs CIP: 0,06-4pg/ml
CIMs CIP: >4pug/ml

46,3% ler mutacion en gyrA
1,2% doble mutantes gyrA y parC

26,7% qnrB CIMs CIP: 0,12-2ug/ml
3,4% oqxAB sin mutaciones cromosomicas
1,5% gqnrS1/3

0,3% aac(6’)-Ib-cr

5% ler mutacion en gyrA + PMQR CIMs CIP:0,12-4 ug/ml
El alto nivel de QR es un fendmeno raro en la region.

Mecanismos que reducen la sensibilidad a CIP (primera mutacién
en gyrAy PMQR) pone en riesgo el uso de CIP para el tratamiento
de infecciones extraintestinales por S. enterica.

®UINOLONAS

% NS CIPROFLOXACINA
Salmonella spp.
Red WHONET Argentina n=4978

1

1,8 1,6 2

I I I i i I I I
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
(497) (493) (547) (594) (504) (475) (441) (459) (479) (479)
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Hl @R

ler Mutacion en gyrA y
QnrB19 y qnrB2

,//.'



Presenter
Presentation Notes
Introducción. Las fluoroquinolonas(FQ) son drogas de elección para el tratamiento de infecciones sistémicas causadas por salmonellas multirresistentes. Se han descripto fallas de tratamiento en infecciones por aislamientos que presentan algún mecanismo de QR [CIMs de ciprofloxacina (CIP) ≥0,12 µg/ml]. No existen estudios acerca de los mecanismos de QR en Salmonella entérica a nivel continental y por ende se desconocen los fenotipos esperables y el grado de dificultad que podría representar su detección en los laboratorios clínicos de la región. Objetivo. Caracterizar los mecanismos de QR circulantes en S. entérica (incluyendo S.Typhi, S. no Typhi y S. Paratyphi) en aislamientos humanos recuperados en distintos países del continente. Materiales y Métodos. Se estudiaron un total de 337 aislamientos clínicos de S. entérica provenientes de 17 países (Argentina, Bolivia, Brasil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, México, Nicaragua, Panamá, Paraguay, Perú, Uruguay y la prov. de Ontario, Canadá), recuperados en 2013. Se incluyeron, por participante, ~20 aislamientos consecutivos no sensibles a CIP (halo ≤30 mm, CIM ≥ 0.12 µg/ml) y/o a ácido nalidíxico (NAL)(halo ≤21 mm, CIM ≥ 4 µg/ml) y 5 sensibles. Se confirmó la sensibilidad por microdilución en caldo según CLSI. Las regiones determinantes de resistencia a quinolonas de los genes gyrA, gyrB, parC y parE fueron amplificadas y secuenciadas. Los mecanismos plasmídicos de QR(PMQR)[qnrA, qnrB, qnrC, qnrD, qnrS, aac(6’)-Ib-cr, qepA y oqxAB] se detectaron mediante PCR, y los alelos se identificaron mediante secuenciación. Resultados. Las mutaciones en gyrA (S83F/Y o D87N/Y/G) fueron el mecanismo más comúnmente detectado (46,3%), siendo el rango de CIMs a CIP de 0,06-4 µg/ml cuando se encuentra como único mecanismo. Solo el 1,2% de los aislamientos fueron doble mutantes gyrA (S83F/Y o D87N/Y) – parC(S80I/R) (CIMs a CIP >4µg/ml). Los PMQR identificados fueron qnrB (26,7%), oqxAB (3.4%), qnrS1/3 (1.5%) y aac(6’)-Ib-cr (0.3%), siendo las CIMs a CIP de 0,12-2µg/ml en ausencia de mutaciones cromosómicas. Solo un 5% de los aislamientos presentaron la combinación 1er mutación en gyrA más un PMQR: S83F/Y + oqxAB, n=4; D87N + oqxAB, n=3; S83F/Y + qnrB5/19, n=6; D87N/G + qnrB5/19, n=3; D87N +qnrS1/3, n=1 (CIMs a CIP de 0,12-4 µg/ml). Conclusiones. Se detectó una prevalencia muy baja de doble mutantes gyrA-parC, por lo que el alto nivel de QR es un fenómeno raro en la región. Sin embargo, la importante presencia en la muestra de mecanismos que reducen la sensibilidad a CIP (primera mutación en gyrA y PMQR) pone en riesgo el uso de CIP para el tratamiento de infecciones extraintestinales por S. enterica en la región. Este 1er estudio Continental extensivo de mecanismos de resistencia a FQ en S. enterica nos permite conocer la situación regional y pone en evidencia la importancia de la RELAVRA como marco para el desarrollo de proyectos transversales de impacto en salud pública.



RESISTENCIN EMERGENETE: MACROUIDOS

. ) 2016-2019:
46/842 (5.5%)
- MODIFICACION DEL SITIO BLANCO:
- MUTACIONES EN RNAr 23S SAL R AZ|

- MUTACIONES EN PROTEINAS RIBOSOMALES _ N
(2015 inclusion AZl en el

- ENZIMAS INACTIVADORAS DE MACROLIDOS: protocolo WHON ET)
- mphA: fosfotransferasa

\ / % R AZ| Salmonella spp.

Red WHONET Argentina

Derivaciones al AR R AZI
n=34

79% pOrtan gen mphA 2016 (142) 2017 (188) 2018 (190) 2019 (211)




AZITROMIGINA

MEDIDA DE LA ZONA DE INHIBICION CON LUZ TRANSMITIDA

A

Light source

(54) 5. enterica ser, Typhi only:
breakponts are based an MIC
distribution data and limited clinical
data.

{55) Breakpoints are based on a dosage
regimen of 500 mg administered daily.

11-15

B T T

<10

16

232

{56) Shigella spp. only: azithromycin
disk diffusion zones can be hazy and
difficult to measure, especially

S. sonnei. If an isolate has a zone of
inhibition that is difficult to measure
an MIC method is recommended. Media
source may affect the clarity of the end
points for disk diffusion tests.

See comment (55).




RESISTENCIA EMERGENETE:
B-lactamasas de espectro entendido

5,2

CTX-M-9/14 (24)
CTX-M-1/15 (6)

CTX-M-2 (2)
CTX-Mu (10) 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

(497) (493) (547) (594) (504) (475) (441) (459) (479) (479)

Derivaciones al R para confirmacion

molecvular. 2010-2020 n=93 % R C3G Salmonella spp.
Red WHONET Argentina n=4978

Emergencia S. Infantis MDR-RC3G en USA y en Italia (CTX-M65)



CEFPODXIMA R

Enterobacter spp.,
C. freundii, M. morganii,

(SRS EERS S Puntos de corte para sospecha de
Proteus mirabilis, BLEE

Salmonella y Shigella
CTX <27mm
CRO <25mm
CAZ < 22mm v

Probable productor de BLEE
Confirmar BLEE por cualquier método

Serratia sop.. Providencia

Agrandamiento del halo de inhibiciéon de A 25mm con alguno de los discos
C3G hacia el disco de AMC combinados de C3G+clavulanico

independientemente del tamano de las (CTC, CAC, POC) ylo
zonas de inhibicion de las C3G C4G+clavulanico (FEC)

Af Interpretacion %




Sospecha de AmpC plasmidico

Klebsiella spp., P. mirabilis Salmonella, Shigella

‘ Blusqueda de BLEE ‘

BLEE NEG [ -~ -~ - “FEP S

Ensayar FOX - APB - C3G

FOX R/ S R/

Masuda FOX POS POS/NEG NEG
\ S 1

AmpC plasmidico Impermeabilidad

En E. coli no hay forma de diferenciar fenotipicamente entre AmpC plasmidico e
Hiperproduccion de AmpC cromosomico




Salmonella spp. de diarrea © i
Red WHONET-ARGENTINA 2020 HED WHONET

FLUORQUINOLONAS R CEFALOSP. 3" GEN. R

% de Safmanela spp
diarrea R a
f i Tﬂ:ll.u'r-unntuaf
Total e de diarmea e
de diarres
. < 1%

IPM R 0,6%

M. de alslamientos: 490 12 No. de aidamientos: 497
CAEA [5E), BS.A5 {76, CENTRO (71}, CUWD [ 36), NORTE (151], PATAGOMLA |30 CARA (56], BSAS | 7E), CENTRO (73], OUWO {36), NORTE {162}, PATAGOMLA [54)




RESISTENCIN EMERGENETE: CARBAPENEMASAS

Emer_gen ce of KPC-2-Producing Salmonella Salmonella productora de OXA-163 en la materia fecal de un
enterica Serotype Schwarzengrund in paciente pediatrico colonizado por multiples enterobacterias
Argentina productoras de 0163

1'.":'&:'13 If;rg :g:ﬂpgt;lﬂlﬁaﬂl&EE EI'!EL.PEE' Marta C. de Biondi Estefanl’af”, Procopio Adrianall, Rodrigo th!rc'micam, Schiavino _SaPr_inam,
Antimicrob. Agents Chemother. 2014, 58{10)-6335. DOL: Rapoport Melinal®), Lucero Celestel3), Corso Alejandral®), Vazquez M|rva|mj13

10 1128/AAC.03322-14. o (1)Laboratorio de Microbiologia. (2) Servicio de Infectologia, | g .o~
Published Ahead of Print 11 August 2014, l‘ it S R AINED

(3) Servicio Antimicrobianos INEI-Malbran. CABA, Argentina

Tucuman 2013
Salmonella Schwarzengrund

CABA. 2018
Salmonella Edinburg

OXA-163

Coprocultivo

KPC-2

Cateter urinario
Paciente con multiples internaciones por
traumatismo grave.
Tratamientos previos con CAZ, CRO y
carbapenemes

Paciente con sindrome genético
10 dias de internacion en UTI por causa respiratoria
comienza con diarrea.
HR E. coli OXA-163 y K. oxytoca OXA-163



Presenter
Presentation Notes
) La presencia de O163 en Salmonella en un paciente colonizado con otras EN-O163 nos alerta sobre su poder de diseminación y la importancia de su detección temprana. 
Isolate 75.534 was recovered from a catheter urine sample from an 18-year-old man in November 2013, 6 months after he was
hospitalized with polytrauma caused by a serious accident. During repeated hospital stays, he received several intravenous courses of
antibiotic therapy, including ceftriaxone, ceftazidime, and carbapenems. 
The patient had no history of travel in Argentina or abroad and was not screened for carbapenemase producer colonization.KPC-producing Salmonella strains remain extremely rare.
Imipenem resistance due to KPC production in this species was first reported in a clinical isolate of S. enterica serotype Cubana
from human feces in the United States in 1998 (16). Recently, a KPC-producing S. enterica serotype Typhimurium strain was
identified in the blood culture of a patient in Colombia (17). S. enterica serotype Schwarzengrund is one of the causative agents of
human salmonellosis and animal infections. This serotype has
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DETECCION: CARBAPENEMASAS
OXA-163 |

APB
EDTA

CLOXA

DETECCION
=" FENOTIPICA DE BLEE

ACAZ/CAC 24mm* y/o l
Prob. OXA  ACTXCTC25mm  Prob. CTX-M

mCIM 6mm positivo, eCIM 6mm - A=0mm = MBL negativo,
serin-carbapenemasa positivo.




Conclusiones

e Salmonella es uno de los primeros agentes causantes de gastroenteritis en el mundo entero.

* La RAM es especialmente problematica en infecciones sistémicas, donde el tratamiento antibidtico puede
salvar la vida del paciente.

* Los esfuerzos para disminuir la carga de enfermedad de Salmonella deben estar dirigidos a implementar
buenas practicas la produccion de animals de consumo, a optimizar los procesos de faena y educar al
consumidor sobre una correcta manipulacion de los alimentos.

* Todods los sectores deben estar involucrados en la contencidn de la diseminacion de la RAM bajo el
concepto de “una salud”, que aglutina los con una Mirada |a integracion de la informacion desde salud
animal, el manejo del medio ambiente, seguridad alimentaria, salud publica y el publioo en general
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