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* Uns dos principais agentes causadores da doenca transmitida por alimentos.

e Causa anualmente cerca de 93 milhdes de gastroenterite em todo o mundo.

e Causa mais de 155000 mortes por ano.

* Manifesta-se com infeccao gastrointestinal geralmente autolimitada.

* Vias de transmissdo mais frequentes: alimentos e dgua contaminados e/ou contacto com animais infectados.
* Pode causar infeccOes mais graves em criancas, gerontes e imunocomprometidos.

* Ocorrem 3,4 milhdes de infecgdes invasivas por SNT com 641000 mortes.

Geralmente ndo requerem tratamento antimicrobiano, exceto em caso de quadros severos ou infec¢des
sistémicas.

Drogas de 1ra linha: AMP, TMS, CMP
Drogas de 2da linha: 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.


Salmonelose em animais

* Gado bovi

Aumento dos custos de producao.
Incremento do uso de Antimicrobianos

Promove a evolugao de sorotipos resistentes

que podem ser transmitidos ao humano.
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Presenter
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 milhoes de infec¢oes / ano

26500 hospitalizacoes / ano

420 mortes /ano

400 milhdes USS custos de saude
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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.

VAR -
7 41,000 0
7 89,200 0
0.5% ?.ﬁﬂﬂ Less than 5
161 212,500 70
2 20,800 10
R (2014):
11.2% STR 10.4% TET
9.4% SUL 9.1% AMP
2.2% AMC 1.3% TMS

RESISTANCE OVER TIME

Antibiotic-resistant nontyphoidal Salmonella infections are on

the rise and approaching 10% for ciprofloxacin in 2017,
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Presenter
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
Resistanceto: M AMP [ SMX @ TET @ CP W CTX [ CIPICTX
100 - — Fonte:
The European Union Summary
H Report sobre Resisténcia

Antimicrobiana em zoondtica e
bactéria indicadora de humanos,

75 - . animais e alimentos em 2019-
- ' 202. ECDC
50 - | -

Occurrence of resistance (%)

25 -

1 Tii emdl.. . L T

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.

AMP SMX TET CIP cTX Combined
EU total GPPCTN
Nl ® Nl ® w® | ® | ® %
Res Res Res Res Res Res
Salmonella spp.

7356 298 5858 30.1 6674 31.2 6906 141 7,101 08 6,559 0.6
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Lista de prioridade da OMS

Adnetoboct er barmanni, (R

DN [T ©1-0% (5-2%)

Pseudomanas aensginasa, (R | T I [ [ 17 % (6-3%)
Escherichia coli, 3GCR | | I [ [ I 765 (8-1%)
Kebsialla spp, 3GCR | I [ | I 765 (8-1%)
Panel: WHO priority list for research and development of Websicllaspp. (R ' ' . [ 703% (25%)
new antibiotics for antibiptic-speictant hactaria Enterobacter spp. 3GCR : B 7
Multidrug-resistant and e {m;pynbu;t:mp :QH | l __ ALO% (F5N) -
Mycobacterium tuberculosi manella Typht FQR 37-6% (9-2%) Bl Treatability
. _ Neisserio gonarrhosae., F':!ﬂ__:_ [ 1a3s8%(3-0%) . Mortality
Other priority bacteria Shrentnrnmnes nnemnnine PSS | | | | | | 5w fmonees = Health-care burden
.P"o;.g::l;:!:;t;:rl baumannii Non-typhoidal simonella, FQ-H_ l l I I 37 3% (6-8%) = Tr'i"f'_'}j E?ETE" -

» Pseudomonas aeruginosa
» Entercbacteriaceae, cark

26-4'% (7-1%)

HOEMOPAI S INJAUENZaE, AMpH 26.4% (7-1%
Neisseria qonorrhoeae, 3GCR ﬁ [ | | 26-2% (B1%)

|:| Transmissibility
3 Commamity burden

L FIEVENIAMNLY M0 EdlrE-edre SE00neg

generation cephalospori Shigello spp. FQR [ T T 23 0% (65%) B Pipeline
Pri{)rity 2: high Stmmmwsmmvﬂ | - 231%{5?%} N FI=VENLSILY B LLFTTIUimLy =iy
. T T T T T T T T T T
= Enterococcus faecium, va 0 10 10 30 40 50 &0 70 80 aon 100
. Staphy!ﬂmccus aUreus, MiELniCinm resisLarny, vanuommyon NOr-TypoKsal ssimoneia, HK | ] ] I [ 37 3% (5-8%) [ Prevalence of resistance
resistant Haemuphils influenzaz, Ampf [ | | 26.4% (7-1%) [ Transmissibility
o . ) m=C ity burde
+ Helicobacter pvlori_clarithromwcin resistant Weisseria gonorrhoene, 3GCR | L 1262% (81%) (] Pgn:-.:':l:irﬁryl-i"n I':alth-care setting
« Campylobacter spp, fluoroquinolone resistant shigetaspp. FQF_ 229% (65%) E Pipelne N
: . Staphylococous owress, VR T | e (67%) I Preventability in community sstting
+ Salmonella spp fluorogquinolone resistant T T T T T T T T T T
. . . . 0 10 20 30 40 50 &0 70 g0 a0 100
* Neisseria gonorrhoeae, third-generation cephalosporin e
resistant, fluoroquinolone resistant inalweight (%)
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TRABAJANDD * Shigellaspp, fluorequinolone resistant Tacconelli et al. Lancet Infect Dis 2017
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W Gentamicin . W@ Chloramphenicol m Tetracycline Armnplcillin

Resisténcia aos antimicrobianos o
* Maior resisténcia aos antimicrobianos mais antigos: AMP,  a0%
CMP, STR, SULF e TET. %
* |lhas genbmicas: areas conservadas no genoma de ‘gm
Salmonella com genes de resisténcia e de viruléncia. 2 20% |
Associada a MDR (STR, SPEC, SULF, CMP, FLOR, TET, AMP). I | L I . L
10% - FI::JE:ESt!at:’Srends in third-generation cephalosporin resistance in Salmonella from the
A RAM varia segundo a regiao, a sorovariedade, e o uso dos —e—RetallChickens  —#—Cattle  —s—Retal Chicken E.coll  ——=Human
antimicrobianos em animais de consumo e medicina o% - a0

humana. fé@ »

* MDR é mais frequente em S. Typhimurium (28.9%), ST

monofasica (28%) e Heidelberg (8%).
lBSE:195?.1BEISIIBSBIZDIJOIZIIIlIZEI02.20Il’-lIDﬂdllﬂI}EIZDDEIZDO?.ZﬂDB.EDDBZH11]2911201220132014

* A RAM é maior em animais de consumo e alimentos que
em humanos (R > 1ATM 60-80% em perus, 30-60% em
frangos, 30-40% em bovinos, 16% em humanos).
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mecanismo DE ResisTENCIN: QUINOLONAS

4 ] _ ) QRDR ~ 240 pb 2634 pb)
1. Alteracao de locais alvo das drogas: mutagoes em gyrA

regioes QRDR de genes gyrA, gyrB, parC, parE

2. Diminuicao de concentracao citoplasmatica Ser83Phe-Tyr-Ala Asp87G|y—Asn Tyr

_ das drogas: Impermeabilidade- Efluxo crom O}} ()ﬂ]] (& Ob
 plasmidicos A

3. Protecao de locais alvo de ATB: proteina Qnr protege DNA-girase e Topo |V dificultando
a uniao com as quinolonas (gnrA,B,S,C y D).

4. Modificacao enzimatica de ATB: AAC(6’)-1b-cr, acetila NOR, CIP, lomefloxacina e
enoxacina, mantendo atividade sobre aminoglicosideos (KAN, TOB, AMK).

5. Efluxo: -QepA especifico para FQ: NOR, CIP e ENRO
-OgxAB (familia RND) inespecifico. /




OUINOLONAS

Perfis de resisténcia

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

Pontos de corte:

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



RESISTENCIA A

Caracterizacao molecular dos mecanismos circulantes de
resisténcia a quinolonas (QR) em Salmonella entérica
isolada no Continente Americano. Rede latino-americana de
Vigilancia da Resisténcia aos Antimicrobianos (RELAVRA).

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

46,3% lra mutagdo em gyrA
1,2% duplo mutantes gyrA e parC

26,7% qnrB CIMs CIP: 0,12-2ug/ml
3,4% o0gqxAB sem mutacdes cromossomicas
1,5% qnrS1/3

0,3% aac(6’)-Ib-cr

5% lra mutagdo em gyrA + PMQR CIMs CIP:0,12-4 pg/ml
O alto nivel de QR é um fendmeno raro na regiao.

Mecanismos que reduzem a sensibilidade a CIP (primeira mutacao
em gyrA e PMQR) poem em risco o uso de CIP para o tratamento
de infeccbes extraintestinais por S. entérica.

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

1
1,8 1,6 2
I I I i : I I I
O I
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

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

Hl @R

Ira Mutagéo em qgyrAl e
QnrB19 e qnrB2

,//.'




RESISTENCIA EMERGENTE: MNACROLUDEOS

. ) 2016-2019:
~ 46/842 (5.5%)
- MODIFICACAO DO LOCAL ALVO:
- MUTACOES EM RNAr 23S SAL R AZl|

- MUTACOES EM PROTEINAS RIBOSSOMAIS . _
(2015 inclusao AZI no

- ENZIMAS INATIVADORAS DE MACROLIDEOS: protocolo WHON ET)
- mphA: fosfotransferase.

\ / % R AZ| Salmonella spp.

Rede WHONET Argentina

Derivagcdes a AR R AZI

N=34
79% pOrtam gene mphA 2016 (142) 2017 (188) 2018 (190) 2019 (211)




AZITROMIGINA

MEDIDA DA AREA DE INIBICAO COM 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

<10

EEm e s EE s T e rE e e m m ma wE omm w —

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).




RESISTENCIN EMERGENTE:
B-lactamases de espectro estendido

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.
Rede WHONET Argentina n=4978

Emergéncia S. Infantis MDR-RC3G nos Estados Unidos e na Italia (CTX-M65)



CEFPODXIMA R

E. coli, Klebsiella spp.,
Proteus mirabilis,

Salmonella e Shigella
CTX <27mm
CRO <25mm
CAZ < 22mm

Enterobacter spp.,
Pontos de corte para suspeita de BLEE C. freundii, M. morganii,

Serratia spp., Providencia

A 4

Provavel produtor de BLEE
Confirmar BLEE por qualquer método

Aumento do halo de inibicao de C3G para A 25mm com algum dos discos
o disco de AMC independentemente do combinados de C3G+clavulanico

tamanho das areas de inibi¢cao das C3G (CTC, CAC, POC) e/ou
C4G+clavulanico (FEC)

[

Interpretacao %




Suspeita de AmpC plasmidico
| Klebsiella spp., P. mirabilis Salmonella, Shigella

‘ Procura de BLEE ‘

BLEE NEG [ -~ -~ - % CEPS

y

Ensaiar FOX - APB - C3G

FOX R/ S R/

Masuda FOX POS POS/NEG NEG
\ S 1

AmpC plasmidico Impermeabilidade

Em E. coli nao ha forma de diferenciar fenotipicamente entre AmpC plasmidico e
Hiperprodugao de AmpC cromossémico



Salmonella spp. de diarréia -y
Rede WHONET-ARGENTINA 2020 MALER

gm0, RED WHONET
" ARGENTINA

FLUORQUINOLONAS R CEFALOSP. 3" GEN. R

%deSaimonellasppde o
dlsewea Na de diarrea R+ a C3G/
fluarguinolonas | i
Tetel Selmonetie 0 de diarres e
de disires

] 1-<5%
[ ] 5-<10%
B 10-<25%
B 25-<s50%
B ==50%

IPM R 0,6%

M. g aislamientos: 430 12 No. de aksiamientog: 497
CABA [SE], B5.A5 {76}, CENTRO {71}, CUYD (36}, NORTE [151], PATAGOMLA {500 CARA [S5], BSAS | 7E), CENTRD [73). OUD {36), NORTE (162), PATAGDRLA [34)




RESISTENCIA EMERGENTE: CARBAPENEMMASES

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

Coprocultura

KPC-2

Cateter urinario
Paciente com multiplas internagdes por
traumatismo grave.
Tratamentos prévios com CAZ, CRO e
carbapenemas

Paciente com sindrome genético
10 dias de internacao na UTI por causa respiratoria
comeca com diarreia.
HR E. coli OXA-163 e K. oxytoca OXA-163




51 CEFPODXINMA R
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DETECGNO: CARBAPENEMMSES
7 <PC / 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-carbapenemase positivo.




Conclusoes

e Salmonella é um dos primeiros agentes causantes de gastroenterite no mundo inteiro.

« A RAM é especialmente problematica em infeccdes sistémicas onde o tratamento antibidtico pode salvar
a vida do paciente.

e Os esforcos para diminuir a carga da doenca de Salmonella devem estar dirigidos para a implementacao
de boas praticas na producao de animais de consumo, para otimizar os processos de abate, e para educar
ao consumidor sobre uma correta manipulacao dos alimentos.

* Todos os sectores devem estar envolvidos na contencao da disseminacao da RAM sob o conceito de
“saude unica”, que reune com um unico olhar, a integracao da informacao desde a saude animal, o manejo
do meio ambiente, seguranca alimentar, saude publica e até o publico em geral.
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