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Estimated minimum number of illnesses and
deaths caused by antibiotic resistance*:

At least * 2 '049’442 illnesses,
g‘; 23’000 deaths

*bacteria and fungus included in this report

\_ J

U.S. Department of
’I/’J Health and Human Services
C Mtz // Centers for Disease
- | Control and Prevention




Nivel de Ameagca — URGENTE

» Bacterias que sao ameacas imediatas a Saude Publica

» Requerem agao agressiva e urgente

» Clostridium difficile
> Enterobactérias Resistentes

a Carbapenémicos (CRE)

» Neisseria gonorrhoeae

THREAI LEVEL : U.S. Department of
./é CDC Health and Human Services
i Centers for Disease
Control and Prevention




Quem sao as MDR mais
preocupantes atualmente?

Enterobacterias : KPC e NDM
Pseudomonas MBL (SPM)
Acinetobacter Oxa-23 e NDM-1
Klebsiella R a tigeciclina

Klebsiella, Acinetobacter e Pseudomonas

Resistentes a Polimixina/Colistina




IMPACTO NO PARANA




Dados do LACEN-PR

= Periodo

2012 a 2014

= Amostragem
3.942 isolados enviados de 52 hospitais — PR, SCE RS
= Vies

cepas resistentes —confirmacao fendtipo ou genotipo




MDR - LACEN/PR - 2012-2014

Espécies

B K. pneumoniae
H E. cloacae

W E. faecium

| S. aureus

m A. baumannii

W E. aerogenes
mE. coli

W S. marcescens
W P. aeruginosa

B E. faecalis

B S. epidermidis
B K. oxytoca

| Citrobacter freundii
B S. haemolyticus




PESQUISA DO GENE blaKPC EM ENTEROBACTERIAS
CEPAS INVESTIGADAS NO LACEN/PR 2012-2014

O Detectados
600
® Nao detectados

400 / O Total investigado
200—/////
O_
2012 2013 2014*
O Detectados 618 888 697
m Nao detectados 118 460 627
O Total investigado

* Dados preliminares (jan-jun/2014)



MIC 90 - K.pneumoniae X Amicacina

N=1127; 2012 a 2014;




MIC 90 - K.pneumoniae x Gentamicina

S |

N=1127; 2012 a 2014




MIC 90 - K.pneumoniae x Ertapenem

S |

N=1127; 2012 a 2014




MIC 90 - K.pneumoniae X Imipenem

S |

N=1127; 2012 a 2014




MIC 90 - K.pneumoniae X Meropenem

S |

N=1127; 2012 a 2014




MIC 90 - K.pneumoniae x Tigeciclina

S |
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N=1127; 2012 a 2014




MIC 90 - K.pneumoniae x Polimixina

N=1127; 2012 a 2014




Qual a conduta?

Mitigar o problema

= Prevencao: detecgao rapida + controle
= Usar tecnologia a nosso favor

= Terapias multi-drogas — Parametros (?)

= Novas drogas (?)




DETECCAO RAPIDA DE GENES DE
RESISTENCIA




Procedimentos

AL
'y‘ PCR end-point
-

b

6- Analise




PCR end point

Interpretacao



Procedimentos

AW
'y PCR Real Time SYBR Green
"_-

4- Leitura e Interpretacao
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' ‘ PCR Real Time TagMan

Procedimentos

1- Extracao 2- Preparo da Mix 3- Amplificacao
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4- Leitura e Interpretacao




4 7300 System SDS Software - [KPC HDM - 17102014 - Prot. 30 (Standard Curve]]
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=3 7300 System SD3 Software - [KPC NDM - 17102014 - Prot. 30 (Standard Curve]]
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High Resolution Melting
HRM + Automacao

Light Cycler 480 - Roche BD- MAX — Becton e Dickinson




High Resolution Melting

HRM + Automacao
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Monteiro, J e Silbert, S. JAC, 2012




gPCR Multiplex™ automatizado

.




ARy : :
'Q PCR Real Time Automatizado
——

Procedimentos

5- Leitura e Interpretacao 4- Amplificacéao




A8y
'Q‘ Tempo de Execucao dos Exames

—
m PCR Ponto Final m PCR Automatizado
m 18-24h + 4h = 22-28h =5-—18-24h+ 2h = 2h
m PCR Melting m MALDI - TOF
m 18-24h + 3h = 21-27h =—18-24h+ 3h = 3h
m PCR TagMan m PCR Automatizado
m 18-24h + 2h = 20-26h Multiplex Plus ( > 90 genes)

8—18-24h+ 2h = 2h
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i Next Generation Seguencing




ARy

Q Next Generation Sequencing

M

m Sequenciamento de Proxima Geracao

m Genoma completo

m Pesquisa de TODOS os genes simultaneamente

m Define o Resistoma!
m Deteccao de variantes alélicas

m Custo / Trabalhoso (muitas etapas manuais)



AIL
' NGS High Throughput

m 3,5 dias para preparo e seguenciamento
m 5 dias incluindo analise

m Custo atual
m Brasil: R$ 1.200,00 / isolado
m UE: EU$ 150,00/ isolado (= R$ 500,00)
m Aplicacao: alguns isolados (hoje)
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Length: 2,269,994 bp; Genes: 3,614

BASYys

Genes encoding proteins
B Forward strand
B Reverse strand

Genes encoding functional RN,
Forward strand

I meverse strand

COG functional categories

Information storage and processing
B Translation, ribosomal structure and biog
Transcription
DNA replication, recombination and repal
Cellular processes
Cell division and chromosame partitionin
W Posttranslational modification, protein tu
Cell envelope biogenesis, outer membran
B Cell motility and secretion
Inorganic ion transport and metabolism
B Signal transduction mechanisms
Metabholism
B Energy production and conversion
B Carbohydrate transport and metabolism
B Amina acid transport and metabalis m
Nucleotide transport and metabolism
Coenzyme metabolism
Lipid metabaolism
B Secondary metabolites biosynthesis, tran:
Poorly characterized
General function prediction only
Function unkmown



CONTROLE DE INFECCOES DE
MULTI-RESISTENTES
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ACOES

* Reativagao da Comissao Estadual

VISA, VE, LACEN

= Revisao da Portaria 0674/2010
Fluxo de envio de cepas

Prioridades




Acoes Laboratoriais LACEN/PR

= Participacao ativa na Rede RM — ANVISA
Pesquisa de BMR
Referéncia para PR, SC, RS, MT e MS

= Métodos Multiplex de Rotina
CRE: KPC, NDM, OXA-48

= Métodos Multiplex em Implantacao

SPM + IMP +VIM + NDM + KPC + OXA-23 +OXA-48



Proposta Integradora

» HUB de Resisténcia

Curitiba — Londrina — Maringa — Foz — Cascavel

Uso do MALDI-TOF para screening




Necessidades

* Fortalecer as equipes de Controle de Infecgao
= Apropriar-se das novas tecnologias
= Laboratorio COM Microbiologista

= Entender e utilizar regras de PK/PD




Perpectivas “Futuras”

= Pesquisa de multiplos genes por gPCR
= Resistoma por NGS <Us$100,00

= Metagendmica ambiental




“Mapa de Risco Genomico"

Taxonomia Reino Filo Classe Ordem Familia Género Espécie

Mapade Risco ~ Pontos de Coleta +

Periil IRAS  Patogenicos
ol
_ * s ) !
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Clostridium] sordellii
\ctinomyces israelii
\naplasma phagocytophilum

[

3acillus anthracis .

Jacillus cereus gl /s
Q

3acillus subtilis
3acteroides fragilis inA g
3artonella henselae 2
3artonella quintana \ 1 -
3ordetella bronchiseptica 5
3ordetella pertussis
3orrelia burgdorferi i
Jrucella abortus o/
3rucella canis

Jrucella melitensis i

Jrucella suis i
3urkholderia cepacia

3urkholderia mallei

3urkholderia pseudomallei 3 S
>ampylobacter coli I
>ampylobacter fetus : : ]

>ampylobacter jejuni

>hlamydia pneumoniae 2 \L ] ¢ N\ ) s,
>hlamydia psittaci | o /4
>hlamydia trachomatis — I* ] =

Slostridium botulinum

Slostridium perfringens
Slostridium tetani L]

orynebacterium diphtheriae =

Soxiella burnetii
zhrlichia chaffeensis LA 3 %
=scherichia albertii




“Mapa de Risco Genomico"




TERAPIA COM MULTI-DROGAS




Journal of
J Antimicrob Chemother AntlmlcrOblul
doi:10.1093 /jac/dku168 Chemotherapy

Combination therapy for carbapenem-resistant Gram-negative bacteria

Mical Paul*, Yehuda Carmeli?, Emanuele Durante-Mangoni3, Johan W. Mouton*, Evelina Tacconelli®,
Ursula Theuretzbacher®, Cristina Mussini’ and Leonard Leibovici®?

IDivision of Infectious Diseases, Rambam Health Care Campus and The Ruth and Bruce Rappaport Faculty of Medicine, Technion - Israel
Institute of Technology, Haifa, Israel; “Division of Epidemiology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 3 Internal Medicine,
University of Naples S.U.N., Monaldi Hospital, Napoli, Italy; “Department of Medical Microbiology and Infectious Diseases, Erasmus
University Medical Centre Rotterdam, Rotterdam, The Netherlands; *Infectious Diseases and Internal Medicine I, Tuebingen University
Hospital, Tuebingen, Germany; ®Center for Anti-Infective Agents, Vienna, Austrig; “Clinic of Infectious Diseases, University of Modena and
Reggio Emilia, Modenag, Italy; 8Medicine E, Rabin Medical Center, Beilinson Hospital, Petah-Tikva, Israel; °Sackler Faculty of Medicine, Tel-

i [ o (]

Currently, however, there is no evidence-based support for
most combination therapies against CR-GNB, including

colistin/carbapenem combination therapy. Maio, 2014




NOVAS DROGAS




TO BE CONTINUED..
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