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INTRODUGAO

InfecOes por Bactérias Gram negativas multiresistentes

Aumentado nas ultimas décadas

Aumento da morbilidade e mortalidade

Dificeis de tratar

Nosocomiais, mas também na comunidade

Laxminarayan R,. Lancetinfect Dis 2013;13
www.cdc.gov/drugresistance/index.html
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PROBLEMA

Figure 3.2 ercentage (%) of Invasive Isolates with resistance to third-generation cephalosporins, by
country, EU/EEA countries, 2015
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PROBLEMA S

Figure 3.5. Escherichia colr.

Percentage (%) of Invasive Isolates with combined resistance to third-generation
cephalosporins, fluorogy

olones and aminoglycosides, by country, EU/EEA countries, 2015
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PROBLEMA

Figure 3.7.&lebsiella pneumoniae. Percentage (%) of invasive isolates with resistance to third-generation
cephalosporins, by countrv, EUW/EEA countries, 2015
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MECANISMOS

RESISTENCIA ’
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DEFINICOES
B-lactamases

U

Table 1. Common clinically encountered B-lactamases

B-lactamase SHV®, TEM® No No N/A

AmpC Chromosomal AmpC Yes No No
CMY

ESBL SHVe, TEM?, CTX-M Yes No Yes

Metallo Blactamase (carbapenemase) NDM, IMP, VIM Yes Yes No

Carbapenemase KPC Yes Yes No




DEFINICOES ESBL

ESBL (B-lactamase de espectro estendido)
B-lactamases que hidrolisam

- cefalosporinas espectro alargado (ceftriaxona, ceftazidima)
- cefalosporinas de 12 ou 22 geracao

- penicilinas e monobactamicos

Nao confere R cefamicinas ou carbapenems

Inibida por &cido clavulanico ou tazobactam

Frequente R cruzada quinolonas, aminoglicosidos, sulfonamidas
Mutacdes minor...Testes fenotipicos

SHV, TEM e CTX-M
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METODOS
RESISTENCIA

Métodos quantitativos

vioudu

0 pg/mL 1 pgimL 2 pg/mL 4 pg/mL 8 pg/mL
cCim CBM

Concentracao de antimicrobiano que inibe completamente o
crescimento bacteriano em condicodes definidas



METODOS
RESISTENCIA

Difusao em Agar

cefepima

amoxacilina + ac. clavulanico

aztreonam

ceftriaxona

ceftazidima

<
O
N
©
=
@
&

Cefotaxime/CA
Cefepime/CA

>8 fold reduction in MIC

in presence of CA= ESBL
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DEFINIGOES
ESBLs

Testes sensibilidade antimicrobianos (TSA)

- European Committee on Antimicrobial Susceptibility Testing
(EUCAST)

* Clinical Laboratory Standards Institute (CLSI)

Alterados ...

MIC...>95% bacterias MICs<8mg/L
Parametros FK-PD (T>MIC)

Modelos clinicos
Dudley M. Clin Infect Dis 2013; 56:1301-9



RESISTENCIA

Reducao da resposta clinica associada a TtMIC

Table 1. Clinical Qutcome by Minimum Inhibitory Concentration
in 42 Patients With Bactererma Due to Escherichia coli and
Klebsiella pneumomae Producing Various f-Lactamases Treated

With Cephalosporin Monotherapy

MIC, mag/L % Response
<1 81
2 67
il 27
>8 11

% Failure

19
33
73
89

Abbreviation: MIC, minimum inhibitory concentration.

Source: Craig et al [6].

Andes D, Craig WA. Clin Microbiol Infect 2005
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DEFINI(;()ES
Novo MIC Ceftriaxone

MNumber

Mumbear

Pre-2010 CLSI guidelines

>1 <8 >fd

Always susceptible ESBL test > S/I/R |Always resistant
Low #= High
Ceftriaxone MIC (pg/mL)
Post-2010 CL31 guidelines =1 =4
[ —
Susceptible | 1] Resistant

Low

[:I Non-ESBL expressing strain D ESBL expressing strain

= High
Ceftriaxone MIC (pug/mL)

Murray et al. 2015



DEFINICOES.
IMPACTO?

Tamma et al, Pediatr Infect Dis J 2013

Bacteriemia GN, 10 anos

Patients with first episode Enterobacteriaceae — i
bacteremia from 2002-2011 (n=783) N 783 Crlangas

Excluded:

Ceftriaxone MIC <4 and >8 pg/mL (n=620)

Did not receive ceftriaxone, piperacillin-tazobactam,
cefepime, or carbapenem therapy (n=21)

Died within 48 hours of first positive blood culture (n=20)
Empiric therapy not appropriate (n=12)

Extended-spectrum f-lactamase producing organisms (n=22)

Eligible for inclusion in study
(n=136)

R CFX 1300%

Received ceftriaxone
(n=63)

Alteracao MICs

Treated with broader

spectrum B-lactam (n=73) ﬁ Ut|||za(}a0 CP

PK-PD pediatricos

Mortalidade 30 dias/ recidiva semelhante ESBL nao testadas
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EPIDEMIOLOGIA ESBL

Anos 90 Disseminagcao CTX-M
E.coli ST131 com CTX-M-15
Associada a multiresisténcia

EXTENDED SPECTRUM
B-LAGTAMASE (ESBL) PRODUCING

ENTEBOBAGTERIAGEAE
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\\\ Sewage

water

Woerther. Clin Microb Rev 2013



EPIDEMIOLOGIA

America
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Woerther. Clin Microb Rev 2013
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EPIDEMIOLOGIA )

Figure 2, Prcvalence of ESBLs in E. coli, K-—pneumonia, K. oxytoca and P. mirabilis from
(intra-abdominal infections by region fron 20{]2 to 2011.
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EPIDEMIOLOGIA

Figure 3. Prevalence of ESBLs 1n E. coli. K. pneumonia. K. oxytoca and P.
urinary-fract infections by region from SMART 2009 to 2011.
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EPIDEMIOLOGIA

Table 2. Extended-Spectrum p-Lactamase-Pmducing Elhnllnhlilc{'- ﬁillhl:jl' mi

Damographics: Mo. of ESBL- Dorminant ESBL Predorminant ESBL
Made of Clinical Unit, % Producing Genotype (% of Enzyme® (% of
Regicn/Country Study Study Years Acquisition Female Source of lsolate Isclates® lsolates) lsolates)
North Amenca
United States  Qin et al (2008) [49] 19992007 CA, HA All, NS NS 39 [36] blaeyee (38.7] blam NS
(34.7]
United States  Weissman at al 1999-2007 CA, HA All, 75 NS 22211 Bilacye (38.8] blacme ChY-2 (38.8), CTX-
(2013 [14] (347 M-15 [20.4)
United States  Chandramohan et al 2010-2011 TR All, NS Urirg, blood, wound, a4 blacrom (T4.5), blaraa CTHM-15 [59.6],
(2012} [50] sputum 27.7] CTH-M-14(12.8]
Eurcpe
Croatia Badenic et al 2012 2002-20083 NS All, BE.G Urine 77 bilgrcya, (78], Bamg, SHV-E B6.2), SHW-2
[51] (28.6) (349)
France Morgand etal 2014])  2008-2012 CA, HA All, 65.5 Urire, blood, CSF, 57 blgenos (BAE), blara, CTHAM-15 [38.6]),
52] sputurn, petoneal (88} CTH-M-14 [24.6)
fluid
Hungary Kristdf et al (2007) 2001-2006 HA MICL, 51.3 Bload, urine, CSF, a9 blagyay (100 SHV-E (76.9), SHW
534 sputum 12 (23.1)
Poland Wijkowska-Mach 2009 HA MICU, 463 Sputum, blood, urine, 47 blgerca (B94), blagyy, CTHM-3 (485),
et al (2013) [54] pertoneal fluid, (85} CTH-M-15 (27 6)
amniotic fluid
South/Central America
Brazil Pergira et al (2013) 2007-2010 HA All, 48.5 Blood 11 blgcroaa (63.6), blashv NS
55 (45.4)
Uruguesy Garsia-Fulguelras 2009 CA, HA All, NS Urire, blood, feces, 20 blgepeag 165] blag,, (35  CTXM-2 (35), SHV-E
et al (2011} [56] wiound (25
Asia
South Korea Kirn et al (200:2) [47] 1993-1998 HA All, 449 Blood 52 bilgrgyy (57.7) blagg, TEWMEZ (46.2], SHV-
[46.2) 2a (40.4)
AfncaMiddle East
Tanzania Blombeng ot al 2001-2000 NS All, NS Blood 19 bizrem (36.8], blacTxa TEMES (368], CTX-
(2005] [28] (31.6] M-15[31.6]
Tunisia Réjiba et al (2011) 2006 NS All, NS Urine, feces, sputum, a2 blgerea (96.9), blggyy, CTXM-15 [96.9],
571 pus, waund, (6.3} SHW12 (6.3)

pentoneal fluid




EPIDEMIOLOGIA
CRIANCAS
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Fig 3. Time trend of ESBL-PE laboratory -confirmed bloodstream infections (1996-2013) depicting annual increase of 3.2%. Circlas
ilugtrate the edtimates from each study, sized proporfonataly to the precision of sach estimata. The fitted regression linais represantad by study
midyaar.

Flokas, Plosone 2017

Revisao sistematica, 1996-2013
BSI por EB-ESBL

23 estudos pediatricos N=
3,381

Prevaléncia 9% (aumento
3,2%)

RN 11%; >28 dias 5%
Europe 4%

Africa 15%

Ameérica Sul 12%
Asia 7%

U (

—



EPIDEMIOLOGIA

CRIANCAS NO HOSPITAL

Texas, EUA

94/1430 (7%) das infecbOes por ESBL
E. coli, K. pneumoniae

CTX-M 74%->80%CTX-M15

Chandramoha, L. Antimicrob Ag Chem
2012

EUA 1999-2011
Infecdes por ESBL 0,28%->0,9%

74% ESBL+ eram{mnultiresistentes

Logan at al. J Ped Infec Dis Soc 2014

UCINs

70/376 (ZO%SBL
Mais complicacoes, pior
prognadstico

CTX-M

Tsai, N. Ped Infec Dis 2014
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INFECOES GN-ESBL
CRIANCAS NA
COMUNIDADE

++ E. coli, Klebsiella pneumoniae (CTX-M)
++ [TUs/ colonizacao

2,9% criancas infantario colonizadas (Suécia)

Kaarme, J. Acta Pediatr 2013
13% criancas colonizadas na admissao (Franca, 2009)

Rivard-Yazigi, L. Am J Infect Control 2013
33% criancas < 5anos com febre no SU (Guinég, 2011)
Isendahl,J PLoS One 2012

Tempo de colonizacédo? 6-12 meses (RN mais prolongada?)
Contacto prolongado portadores parece importante
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FACTORES RISCO

B-lactamases-producing Gram-negative rod colonization or infection

Examples of risk factors

Hospital

Comunidade

Previous antibiotic use

Underlying renal disease

Gestation less than 37 weeks

Prolonged hospital stay

Maternal carriage of ESBL-GNR

Previous antibiotic use

Presence of gastrostomy or endotracheal tube
Bed sharing

Close contact with carrier

Cesarean section

Discharge from hospital within 30 days




TERAPEUTICA

Infecao vs colonizacao

Carbapenems farmacos de eleicédo nas infecdes graves
Meropenen melhor para meningite

Sem evidéncia que combinada melhor que monoterapia
B-lactamico/inibidor controverso

Reducao atividade producao multiplas p-lactamases

MIC aumenta com o inécuo

Outros grupos?

Hsu. Clin Infect Dis 2014:; 58:1439-48
Endimiani et al., 2004

Paterson et al., 2001

Vardakas et al.,2012
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TERAPEUTICA

Varios estudos prospectivos
Comparam BL-BLIs vs carbapenems

tx empirica e definitiva das infecbes EB-ESBL

BL-BLIs N&o sao inferiores
Gutierrez-Gutierrez et al., 2016;
Rodriguez-Bano, et al., 2012;
Vardakas, 2012

BL-BLIs S&o inferiores
Tamma, et al, 2015

LimitacOes tx empirica vs definitiva
Gravidade diferente++ ITUS
Doses diferentes

Comparam mortalidade
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TERAPEUTICA

Empiric Therapy With Carbapenem-Sparing Regimens for
Bloodstream Infections due to Extended-Spectrum [3-
Lactamase-Producing Enterobacteriaceae: Results From

the INCREMENT Cohort. Palacios-Baena ZR

_ Clin Infect Dis 2017
Estudo retrospectivo

Adultos com BSI por ESBL-E
Outros ABs vs carbapenems
N= 335; 249 carbapenems e 86 Outros

aminoglicosideos 43; fluoroquinolonas 20...
Prognostico semelhante

Nao associado a mortalidade, faléncia clinica aos 14 dias
Nem aumento estadia hospitalar



TRATAMENTO UTIS

Infecbes Urinarias

Baixo risco mau prognostico

Cura clinica elevada

Mortalidade independentemente da terapéutica

ABs nao carbapenems tao eficazes como CA
BL-BLIs, fluoroquinolonas, aminoglicosideos, TMP-SMX

Park, 2014
Outras opcoes na cistite

BLBLI (Beytur et al., 2015), fosfomicina (Falagas et al., 2010),
nitrofurantoina (Tasbakan et al., 2012)
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TRATAMENTO UTIS

1044 Adultos
ESBL-positive urine Israel
813 excluded: culture
« 311ASB
+« 190 too complex
* 133 not hospitalized
* 99 notfirst episode s
R e ESBL-BSI
* 15 complexurologic S2
patients
«  10lower UTI P W
. :‘I::slpualmtionx. 179
& febrile ESBL
related UTI
L D o
1 Tx with
chloramphenicol
Empiric Tx Groups Nea NAA cp
gams : : NCA NAA NAA-PO cp
Definitive Tx Groups P 50 59 21

Greenhouse, Diag Microb Infec D 2017



TRATAMENTO UTIS S

p
Cura clinica elevada nos 3 grupos (97-100%)
Table 3
Long-term outcomes of patients in the non-carbapenem definitive treatment groups. PO ———
NCA NAA-PO | NAA ¢ Total P-value
n=4d3 n= 59 : n= 50 ! n= 152
(283) (38.8) L (329) | (100)

o within 30 days 13 (30) 16(27) ' 11(22) 40 (26) 0.657
Re-hospitalization within 60 days 18 (42) 24(41) ' 15(30) ' 57(37) 0.406
Re-hospitalization due to ESBL-UTI 6(14) 9(15) ' 9(18) o 24(16) 0.858
Same ESBLin urine culture (as 1st hospitalization) 5(12) 5(8) : a(18) ! 19(12) 0.262
Re-hospitalization with ESBL-BSI 0(0) 1(2) | 5(10] | 6 (4) 0.08
Re-hospitalization dinical cure 15 (35) 24(40) | 13(26) 52 (34) 0.186

within 30 days 2(5) 0 ' 3(6) ! 5(3) 0.182
Death within 60 days 4(9) 0 5 (10) 9(6) 0.048"

No grupo NAA->Alta com NAA-oral
reduz risco reinfecao 10->2-4% Greenhouse, Diag Microb Infec D 2017



TRATAMENTO
UTIS/CRIANGAS

36 criancas, 42 episodios UTIs por ESBL
64% malformacao urologica
4 tratadas CP

23 NCA (83% susceptiveis): cefotaxime 28 (33%), piperacilina-
tazobactam 20 (24%), e amicacina em 7 (8%)

Progndstico semelhante

Table 3. Clinical comparison between carbapenem and non-carbapenem treatment group

No. of cases [%:

Pwalue
Carbapenem (N=4) Non-carbapenem (N =23)
Treatment success rate 4(100) 23 (100)
Time to defervescence (hours), median (IQR) 18.0(6) 25.3(19.7) 0.28
Relapse rate 0(0) 1(4) 0.85

Lee, 2013
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ESBL HDE

InfecOes por EB-ESBL
2013-2016 (4 anos)
N= 28 criancas/ 42 episodios (41 urina)
50% sexo masculino
49% relacionadas Cuidados de Saude
75% doenca subjacente
Malformacdes urinarias 39%
Bexiga neurogénica 21%
58% ESBL preévia (infecado/ colonizacéo)
E.coli (67%), K. pneumoniae (33%)

Bota, S. ESPID 2017
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ESBL HDE

Antibiotic E coli K pneumoniae

susceptibility n=28 (%) n=14 (%)

Amoxiclav | 7/42 (16) | 528 (18) | 214 (14)

Ciprofloxacin | 1/25 (4) 0/18 1/7 (14)

Gentamicin | 20/42 (48) | 16/28 4/14 (28)

(57)
Meropenem 2626 | 7/7(100) | 19/19 (100)
(100)

Nitrofurantoin | 22/33 (66) | 6/22 27) |  3/11 (27)

Co- 942 21) | 628 21) | 3114 21)
trimoxazole

Piperacillin- | 13/34 (38) | 9/21(43) |  4/13 (31)
tazobactam

Terapéutica empirica
Nao apropriada 73%
(26 episodios)

10/26 (38%) melhoraram

FR recorréncia
AB<3meses
Internamento <3meses
CIC

Bota, S. ESPID 2017



MEDIDAS N
ISOLAMENTO

ESCMID guidelines for the management of the infection control
measures to reduce transmission of multidrug-resistant Gram-negative

bacteria in hospitalized patients

E. Tacconelli', M. A. Cataldo?, §. J. Dancer®, G. De Angelis*, M. Falcone®, U. Frank®, G. Kahlmeter’, A. Pan®®, N. Petrosillo?,
). Rodriguez-Bano'™'""'?, N. Singh'?, M. Venditti®, D. S. Yokoe'! and B. Cookson'®

Precaucodes de transmisséo por contacto
Evidéncias?

Sucesso?



PROGNOSTICO

Internamento mais prolongado
Complicacoes frequentes

Aumento da mortalidade

Estudo retrospectivo, 10 hospitais, 600.000 doentes
Bacteriemia ESBL vs nao ESBL

1,63 risco de morte
4,9 dias duracéao internameto
Custos
Stewardson et al. Euro Surveill 2016
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Woerther. Clin Microb Rev 2013



