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_ TESTES de SENSIBILIDADE |

Medem a resposta do crescimento de um microrganismo

em presenca de uma ou varias drogas

-Prever o sucesso ou o fracasso do tratamento antimicrobiano.

-Combinadas com informacao e experiéncia clinica deveriam permitir

a escolha do antibiotico correto para o tratamento do paciente.
-Vigilancia local de resisténcia.
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1. Diluicao em caldo e em agar.

2. Método epsilomeétrico (E-test®, MICE®, MIC Test Strips®).

3. Equipamentos Automatizados (VITEK2C®, MICROSCAN®, PHOENIX®,
SENSITITRE®).

4:{¥fusao em agar.
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1. Diluicao em caldo e em agar

\
Macrodiluicao em caldo Microdiluicao em caldo
ATB1 |OOOOO0O0OOO0OO O G CControle de indculo
ATB2 OO OO OO 0O0O0OOQO G Controle de esterilidade do
Controle de AT83[0 00000000000 | meio .
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Concentragdes crescentes de ATB (ug/ml) de inéculo Concentragbes crescentes de ATB
gy = e = b . y
Diluicao em agar Concentracao “Break-points

Controle de
inoculos
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ﬁ

Concentragdes crescentes de ATB (ug/ml)

— ‘ CIM: concentracao inibitoria minima ‘
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2. Método epsilomeétrico
(E-test®, MICE®, MIC Test Strips®)

Tira plastica nao porosa ou de papel com
um gradiente de concentracoes de ATB

Crescimento
bacteriano
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3. Equipamentos Automatizados

' / . sooress
g z

} VT
i—@q/{’& VITEK2C®

PHOENIX®
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4. Difusao em Agar
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Orificio no agar
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on (ug/ ml)
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LEITURA de ATB

¥
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CLINICAL AND
// LABORATORY
STANDARDS

INSTITUTE .

[Atualizam-se a cada 3 anos (201 8)]

Atualiza-se todos os anos (2022) ]
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13th Edstion
32nd Edition

MO02

Performance Standards for Antimicrobial Disk
Susceptibility Tests

Performance Standards for Antimicrobial
Susceptibility Testing
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VETO1

Performance Standards for Antimicrobial Disk
and Dilution Susceptibility Tests for Bacteria
Isolated From Animals

This standard covers the current recommended methods for disk
diffusion susceptibility testing and the reference methods for
determining minimal inhibitory concentrations of aerobic bacteria
by broth macrodilution, broth microdilution, and agar dilution for

vetennary use

Astandw d for godal sppiication developed hogugh the Cinical and Laboratory Sandands it thufe 0oM e Prooess.
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VETO1S

Performance Standards for Antimicrobial Disk
and Dilution Susceptibility Tests for Bacteria
Isolated From Animals

This document includes updated tables for the Clinical and

ndards Institute veterinary antimicrobial

suscepti esting standard VETOL
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Método de Difusao por Discos

Aplicavel a bactérias aerdbias ou anaerobias facultativas de crescimento rapido

v'Enterobacterales. (Tabela 2A, M100)

v’ Pseudomonas aeruginosa e Acinetobacter spp. (Tabelas 2B-1 e 2B-2, M100)
v’ Burkholderia cepaciacomplex e S. maltophilia (Tabelas 2B-3 e 2B-4, M100)
v’ Staphylococcus spp. (Tabela 2C, M100)

v’ Enterococcus spp. (Tabela 2D, M100)

a v' Haemophilus influenzae e H. parainfluenzae (Tabela 2E, M100)

v’ Neisseria gonorrhoeae e Neisseria meningitidie (Tabelas 2F e 21, M100)
v’ Streptococcus pneumoniae (Tabela 2G, M100)

TRABAJANDD v’ Streptococcus spp. grupo B- hemolitico e grupo Viridans (Tabelas 2H-1y 2H-2, M100)

PARA COMBATIR ANLIS \A/\ Organizacién de las Naciones v
LA RESISTENCIA S ops \ﬁ/ g I or ORlGANIZ‘ACION MUNDIAL DE SANI‘D‘AD ANIMAL
A LOS ANTiMiCROBIANOS @ MALBRAN R @ Qﬁ Unidas para la Alimentacién OIE poesera o aimals presrsr o

N

y la Agricultura




LABORATORY

Categorias de Interpretacao // CLINICAL AND

STANDARDS
INSTITUTE

-Sensivel (S): o microrganismo é inibido pelas concentracoes do antimicrobiano que usualmente sao alcancadas quando
utilizada a dosagem recomendada para o tratamento do local da infeccao, o que resulta em uma provavel eficacia clinica.

-Intermédio (l): isolamentos com CIMs ou diametros de area de inibicao que conseguem niveis geralmente alcancaveis de
droga no sangue e tecidos, e/ou cujas taxas de resposta possam ser mais baixas que para isolamentos sensiveis. Esta
categoria também inclui uma area buffer que contempla a variabilidade inerente ao método e deveria prevenir que fatores
técnicos pequenos e nao controlados ocasionem grandes discrepancias na interpretagcao, especialmente para drogas com
margem estreita de farmacotoxicidade.

-Resistente (R): o microrganismo nao é inibido pelas concentracoes do antimicrobiano que usualmente sao alcancadas
quando utilizada a dosagem normal e/ou apresenta CIMs ou diametros de area de inibicao dentro do intervalo no qual sao
provaveis os mecanismos de resisténcia, e a eficacia clinica do antimicrobiano contra o microrganismo nao foi demonstrada
de forma confiavel em estudos clinicos.
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Categorias de Interpretacao

CLINICAL AND
// LABORATORY
STANDARDS

INSTITUTE

- Nao Sensivel (NS): Aplica-se para microrganismos que tem somente categoria “S”, devido a auséncia ou baixa

frequéncia de cepas resistentes. Os isolamentos com CIMs maiores ou areas de inibicao menores ao BP de “S”, devem
ser informados como “Nao Sensiveis”. “NS” nao significa necessariamente que exista um mecanismo de resisténcia. E
provavel que cepas com CIMs acima do ponto de corte de sensibilidade encontrem-se dentro da distribuicao selvagem.

Para cepas com resultados na categoria “NS” deveria ser confirmada a identificacao do organismo e os testes de
sensibilidade.

- Sensivel dependente da dose (SDD): A sensibilidade de um isolamento é dependente do regime de dosagem utilizado.
Quando os testes de sensibilidade (CIM ou difusao) determinem que a categoria de interpretacao é SDD sera necessario
utilizar um regime de dosagem que resulte em uma maior exposicao a droga que o utilizado para estabelecer os pontos de

corte.
| Sempre considerando o maximo regime de dosagem aprovado. |
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Table 2A
Enterobacteriaceae
MO2 and MO7

Table 2A. Zone Diameter and MIC Breakpoints for Enterobacteriaceae

Testing Condltions Routine QC Recommendations (see Tables 4A-1 and 5A-1 for
acceptable QC ranges)
Medium: Disk diffusion: MHA
Broth dilution: CAMHB Eschevichia coli ATCC® 25922
Agar dilution: MHA Pseudomonas aeruginos: ATCC® 27853 (for carbapenems)
Inoculum: Broth culture method or colony suspensian, equivalent fo a
0.5 McFartand standard Refer to Tables 4A-2 and 5A-2 to select streins for routine QC of B-
Incubation: 35°C + 2°C; ambien! air lactam combination agents.

Digk diffusion: 16-18 hours
Dilution methods: 15-20 hours When a commercial test system is used for susceptibility testing, refer to the
manufacturer's instructions for QC test recommendations and QC ranges.

ATCC¥ is a registered trademark of the American Type Cuture Collection.

Refer to Tables 3A, 38, and 3C for additional testing, reportng. and QC for Enferobactenaceae.

1

(2

(3)

General Comments

For disk diffusion, test a madmnum of 12 disks on a 15-mm plate and no more than 6 disks on a 100-rvm plate; diaks should be placed no less than 24 mm
apart, center to center (see M02,' Subchapter 3 6). Each zone dlameter shoud be clearly measurable; overlapping zones present accurate measuremant.
Measure the diameter of the zones of complete inhibiton (as judged by the unidided eye), including the diameter of the disk. Hold the Petlri plate a few inches
above a black background iluminated with reflected Ight. The zone margin should be considered the area showing no obvious, visible growth that can be
detected with the unaided eye. Ignore faint growth of tiny colonies that cam be datected only with a magnifying lens at the edge ofthe zone of inhibited growth.
Strains of Proteus spp. may swarm into areas of inhioited growth around certain antimicrobial agents. With Profe us spp., ignore the thin veil of swarming
growth in an otherwise obvious zone of growth inhibition. With trimethoprm and the sulfonamides, antagonists in the medium may allow some slight growth;
therefore, disregard shight growth (20% or less of the lawn of growth) and measure the more obvious manin to determine the zone diameter.

When fecal isclates of Salmanelia and Shigella spp. are tested, only ampicilin, a fluoroquinolone, and trimethoprim-sulfamethoxazole should be reported
routinety. In addition, for ext-aintestinal isolates of Salinonela spp., a 3rd-generation cephalosporin shoud be tested and reported, and chioramphenicol may
be lested and reported if requested. Susceptibility tesing is indicated for typhoidal Saimoneila (S, Typki and S. Paratyphi A-C) Isolated from extraintesinal
and Intestinal sources. Roukne susceptibiity testing is not indicated for nontyphoidal Saimonefa spp. isolated from intestinal sources. In contst,
susceplibility testing is indicated for all Shigets isolates.

The dosage regimens shown in the comments column below are those needed to achieve plasma druy exposures (in adults with normal renal and hepatic
funclions) on which breakpaints were based. When iniplementing new breakpoints, it Is strongly recommended thalt laboratories share this information aith
infedlious diseases practiticners, pharmacists, pharmacy and therapeutics conmitiees, infection control committees, and the antimicrobial stewardship
team.

NOTE: Information in boldface type is new or modified since the previous edition.




Table 2A. Enterobacterales (Continued

(6) Results of ampicillin testing can be
wsed to predict results for amexicillin,
5« lmma)

: ; tract only.

A\THA’ AN '\AllF I‘

uw sH ;ud- wa* 32“6 _

(’)mmununemaaw
regimen of 1.5 g every 8 h administered
over 2 h.

(10} Confirmatory MIC testing is
ndicated for isolates with zones of 20-22
mm 1o avoid reporting fakse-susceptible
or false-resistant results.



Ehterobacterales:

-TABELA 3A: Teste para f3-lactamases de espectro estendido em A. pneumoniae, K. oxytoca, E. coli e P. mirabilis.
-TABELA 3B: Teste de Carba NP para Enterobacterales e P. aeruginosasuspeitas de producao de carbapenemase.

-TABELA 3B-1: Modificacoes de Tabela 3B utilizando pontos de corte para carbapenemes de M100-S20, janeiro
2010.

-TABELA 3C: Método de Inativacao de Carbapenem modificado (mCIM) para Enterobacterales e P, aeruginosa
suspeitas de producao de carbapenemase.

-TABELA 3C-1: Modificacoes de Tabela 3C utilizando pontos de corte para carbapenemes de M100-S20, janeiro
2010.

-TABELA 3D: Teste para deteccao de resisténcia a colistina em Enterobacterales e P. aeruginosa.

T-R'I;é\AI}AINEDIaA 3E: Teste para realizar Difusao por Discos diretamente de hemocultura positiva.
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Staplylococeys SpP.:

-TABELA 3F: Teste para deteccao de producao de f3-lactamase em Staphylococcus spp.

-TABELA 3G-1: Teste para deteccao de Meticilina resisténcia (resisténcia a oxacilina) em S. aureus e S.
lugdunensis.

-TABELA 3G-2: Teste para deteccao de Meticilina resisténcia (resisténcia a oxacilina) em Staphylococcus spp.
excepto S. aureus e S. lugdunensis.

-TABELA 3H: Screening para deteccao de CIM 2 8 pg/ml de Vancomicina em S. aureus e Enterococcus spp.

-TABELA 3lI: Teste para deteccao de resisténcia induzivel a clindamicina em Staphyloccocus spp, S. pneumoniae e
Streptococcus spp grupo R-hemolitico.

-TABELA 3J: Teste para deteccao de alto nivel de resisténcia a mupirocina em 8. aureus.

Eerococeys SPD.;

-TABELA 3K: Teste para deteccao de alto nivel de resisténcia a aminoglicosideo em Enterococcus spp.
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Método de Difusao por

Preparacao e padronizacao do inoculo.
Inoculacao de placas.
Aplicacao de discos.
Incubacao.

Medida das areas de inibicao.
Interpretacao de resultados.
Controle de qualidade.




~

PADRAO DE TURBIDEZ
9.5 da EScALA Mc.

FARLAND:

0,5 ml BaCl, 1.175% + 99,5 ml de H,S0, 1%
(Absorbancia a 625 nm: 0.08a 0.10)

5. e . N iy, oy A~ R TR - - -
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-
-

H’ : :
| 1., Preparacao do inoculo padromzado
0.5 da ESCALA Mc. FARLAND

- METODO de SUSPENCAO de COLONIA:

- Cepas com 18-24h de incubacao.
- Staphylococcus spp. e deteccao de Meticilina-Resisténcia
- Microorg. fastidiosos : S. pneumoniae, Streptococcus spp.,
Haemophilusspp., N. gonorrhoeae e
‘ N. meningitidis.
- Dispoe-se de poucas colonias.
- Cepas com mais de 24 horas de incubacao.
, - Bactérias com dificuldade para obter suspensoes
homogéneas.

METODO de CULTURA em CALDO:

A &

- . - - i v . g s P



EFEITO INOCULO

0,25 Mc Farland
7 x 107 UFC/ml

0,5 Mc Farland
1.5 x 108 UFC/ml

1 Mc Farland
3 x 108 UFC/ml



9 Inoculagao das placas

v’ Agar Mueller Hinton (MH)
v Agar MH + 5% sangue de carneiro, HTM, etc.
vpH7.2-7.4

v’ Profundidade das placas: 4mm

[ Esfregar em trés direcoes ]

= 7
INOCULAR DENTRO DOS 15 min. DE
PADRONIZADO 0 INOCULO
F i ‘{,,f" i

Esfregar Rotar 60°, esfregar

e _—

Rotar 60°, esfregar



Variacao no meio de cultura
P, aeruginosaATCC 27853




\ 3, Aplicagao de discos ‘

- Y Verificar o vencimento.
~ ¥ Evitar humidade.
v Conservar a 4°C ou menos.

PATS
| #

g v'Nao usar mais de 6 discos por placa de 100mm.

v'"Nao usar mais de 12 discos por placa de 150 - .
~ mm. v

S

APLICAR 0S DISCOS DENTRO DOS 15 min
POSTERIORES A INOCULACAO
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Table 2C

0 amd o7

Table 2C. Zone Diameter and MIC Breakpoints for Staphylococcus spp.

Testing Conditions Routine QC Recommendations (see Tables 4A-1 and 5A-1 for acceplable

QC ranges)
Medium: Disk diffusion: MHA
Broth dilution: CAMHB,; CAMHB + 2% NaCl for oxacillin; Disk diffusion
CAMHB supplemented to 50 pg/mL calcium for daptomycin S, aureus ATCC® 25923
Agar dilution: MHA; MHA + 2% NaCl for oxacillin. Agar dilution
has not been validated for daptomycin Dilution methods:
Inoculum: Colony suspension, equivalent to a 0.5 McFarland S. aureus ATCC® 29213
standard
Incubation: 35°C+2°C; ambient air When a commercial test system is used for susceptibility testing, refer to the
Disk diffusion: 16—18 hours; 24 hours (CoNS and cefoxitin) manufacturer’s instructions for QC test recommendations and QC ranges.
Dilution methods: 16-20 hours,

Testing at t tures above 35°C may not detect MRS.
ATCC® is a registered trademark of the American Type Culture Collection.

General Comments

(1) For disk difusion, test a maxamum of 12 disks on a 150-mm plate and no more than 6 disks on a 100-mm plate; disks should be placed no less than 24 mm
apart, center to cenler (see M02.' Subchapler 3.6). Each zone diameter should be clearly measurable; overlapping zones prevent accurate measurement.
Measure the diameter of the zones of complete inhibition (as judged by the unsided eye), including the diameter of the disk. Hold the Petri plate a few inches
above a black background llluminated with reflected light, except for linezolid, which should be read with transmitted light (plate held up to light source). The
zone margn should be considered the area showing no obvious, visible growth that can be detected with the unaided eye. Ignore faint growth of tiny colonies
that can be detected only with a magnifying lens at the edge of the zone of inhibited growth, With trimethoprim and the sulfonamides, antagonists in the
medium may allow some slight growth, therefore, dieregard slight growth (20% or less of the lawn of growth) and measure the more obvious margin to
determine the zone diameter. For linezolid, any dscernible growth within the zone of inhibition is indicative of resistance to the respective agent,

For staphyococei when testing chloramphenicol, clindamycin, erythromycin, linezolid, ledizolid, and letracycline by broth microdilution MIC, trailing growth can
make end-point determination difficull. In such cases, read the MIC at the lowest concentration where the trailing begins. Tiny buttons of growth should be
ignored (see MO7.7 Figures 3 and 4). With trimethoprim and the sulfonamides, antagonists in the medium may allow some slight growth; therefore, read the
end point at the concentration in which there is 2 0% reduction in growth as compared to the control (see M07 2 Figure §).

(3) Historically, resistance to the penicillinase-stable penicilling (see Glossary |) has been referred to as “methicillin resistance” or "oxacillin resistance.” MRSAs
are those strains of S. aureus that express mecA or another mechanism of methicillin resistance, such as changes in affinity of penicillin-binding proteins for
oxadillin (modified S. aureus strains).

| Os testes a temperaturas superiores a 35°C podem nao detectar a Meticilina Resisténcia em Estafilococos
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Variacao na atmosfera de incubacao
Streptococcus pneumoniae ATCC 49619
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Casos particulares nos quais a leitura do antibiograma é feito as 24 horas:

-Staphylococcus aureus (Tabela 3H): MUPIROCINA.

-Staphylococcus spp., excluindo S. aureus, S. lugdunensis, S. pseudintermedius
e S. schleiferi(Tabela 2C): CEFOXITINA.

-Enterococcus spp. (Tabela 2D): VANCOMICINA.

Table 3H
Test for High-Level Mupirocin Resistance in Staphylococcus aureus

Table 2C
ﬂﬂmﬂomn spp-
Table 3H. Test for Detection of Hig 2 and MO7

Table 2D
SLSUUS_ Table 2C. Zone Diameter and MIC Breakg MO2 and MO7
200-pg muph

Testing Conditions

| Standard dis|
u o1 @ | Medium: Disk diffusion: MHA
Broth dilution: CAMHB; CAMHB 4

Table 2D. Zone Diameter and MIC Breakpoints for Enterococcus spp.

e can CAMHB supplemented to 50 pgh Testing Conditions Routine QC Recommendations (s=e Tables 44-1 and 5A-1 for acceptable
light growth u Agar dilution: MHA: MHA +2% N QC ranges)

has not been validated for daptor Medium: Disk diffusion: MHA
Mo zone=hig | Inoculum:  Colony suspension, equivalent to Broth dilution: CAMHE, CAMHE supplemented to 50 Digk diffusion:

. staqndan{ : : pgimb calcium fer daplomyein 5. aureus ATCC™ 25823
Any zona=tr | Incubation: 35°C+2°C; ambient air Agar dilution; MHA; agar dilution has not been validated
rhupirocin res D?sk_diﬂusiotr 16—-18 houry; 24 h for daptomycin Dilution methods:
Dilution methods: 16-20 hours, Inoculum: Broth culture method or colony suspension, equivalent E. faecalis ATCC® 28212
24 hours for oxacillin and vancorr i a 0.5 McFarand standard
Testing at temperatures above 3! Incubation: 36°C +2°C; ambient air When a commercial test system is wsed for susceptibility testing, refer to the
Disk diffusion: 16—18 hours manufacturer's instructions for QC test recommendations and QC ranges.
Cliludicn maibiodds- T Ml By




5. Medida das areas de inibicao

v Crescimento confluente

. : c
v Areas de inibicdo uniformes e circulare J

pox &rcLs

MOzQCv 1st Cd.

Disk Diffusion Reading Guide

©. Interpretacao de resultados \
#
v Documento M2-13° Ed. CLSI (2018)

v Tabelas M100 CLSI (2022)
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Medida das areas de inibicao

«Devera ser considerada a area que nao mostre desenvolvimento obvio a olho nu, nao

incluindo velo de crescimento ou pequenas colonias que possam ser detectadas so com
muita dificuldade no limite da area de inibicao»

Mo20G, 1 Ed.(2018)]

Regras Gerais para a Medida de Areas de Inibicao

. AVALIAR 0 CRESCIMENTO 2. MEDIDA DA AREA DE INIBICAO

\



__Mo206, 1¢ Ed.(2018)]

MEDIDA DA AREA DE INIBICAO COM LUZ REFLETIDA

3. Meio translicido 4, Meio opaco

A

-Staphylococcus spp.: linezolid (Tabela 2C) e
mupirocina (Tabela 3H)

-Enterococcus spp.: vancomicina (Tabela 2D)
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Medida de Areas de Inibicao em Situacoes Especiais
6. COLONIAS DENTRO DO HALO DE INIBI(}AO
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PERFIL KPC 1 PERFIL_AMP C J 3
APB A>4mm (POS) APB A24mm (POS) .
CLOXACILINA A<5mm (NEG) CLOXACILINA A25mm (POS) 3

DIPICOLINICO A<5mm (NEG) DIPICOLINICO A<5mm (NEG)
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E. coli ATCC 25922

(cepa indicadora)

> %" - .

Método Microbioldgico de
Deteccao de 1vi

Area de inibicdo de ERT
en E. coli ATCC 25922

Meétodo Hodge

#1: Cepa clinica, resultado positivo

#2: K. pneumoniae ATCC® BAA-1705,
controle positivo

#3: K. pneumoniae ATCC ® BAA-1706,
controle negativo

A



TABELA 3C, M100 32° ed.

Método de Inativacao de Carbapenem modificado (mCIM)
para suspeita de producao de carba |

« mCIM: método para deteccao de carbapenemase em Enterobacterales e

P. aeruginosa.

 eCIM: realiza-se junto com 0 mCIM para diferenciar metalo-f-lactamase

de serin-carbapenemase em Enterobacterales.




mCIM: procedimentol ‘
TABELA 3C, M100 32° ed.

1. Inocular 2ml de caldo TS com a cepa a estudar: ansa
completa de 1 pl para ETB e de 10 pl para Pae (cultura
overnight em A. sangue). 5”‘e’°b?0t§;faas ansade 1
2. Vortexear. =y
3. Adicionar um disco de 10 pug de Meropenem.
4. Incubar a 35°C por 4h.
5. Retirar o disco e coloca-lo em uma placa de MH
esfregada com E. coli ATCC® 25922,
6. Incubar a 35°C por 18-24h.

7. Ler o halo de inibicao e interpretar.




mCIM: interpretagdol
TABELA 3C, M100 32° ed.

« Carbapenemase positivo: halo entre 6-15mm, ou 16-18mm com colonias intra-halo. B

» Carbapenemase neqativo: halo 2 19mm

* Indeterminado: halo entre 16-18mm, ou 2 19mm com col6nias intra-halo.

A) Controle Negativo: K. pneumoniae ATCC® BAA-1706™
B) Controle Positivo: K. pneumoniae ATCC® BAA-1705™




* mCIM negativo— nao interpretar eCIM

. mCIM positivo—MBL positivo: incremento de 25mm do halo de eCIM vs. mCIM

—Serin-carbapenemase positivo: incremento de <4mm do halo de
eCIM vs. mCIM




Colistina Agar Spot Drop Test

www.antimicrobianos.com.ar/2017/09/protocolgs-colistin/
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TRABAJANDO

JUNTOS

PARA COMBATIR

LA RESISTENCIA

A LOS ANTiMiCROBIANOS

OBRIGADO PELA SUA ATENCAO

ealbornoz@anlis.gob.ar

atb@anlis.gob.ar

ANLIS | ops W Organizacién de las Naciones t ORGANIZACION MUNDIAL DE SANIDAD ANIMAL
M ALBRAN @ Qroaniza mm @mw ;JT;d:;"pcaurlatl::aAhmentacmn Proteger a los animales, preservar nuestro futuro
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