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Antimicrobial susceptibility testing
EUCAST News

o ) Antimicrobial susceptibility testing is performed with phenotypic or genotypic methods. The
Clinical breakpoints basis of phenotypic methods is the minimum inhibitory concentration (MIC). Clinical MIC
breakpoints determine whether the organism is categorised as susceptible, intermediate or

Expert rules and intrinsic resistance resistant to the agent in guestion. Other methods should be calibrated to reference MIC

Resistance mechanisms methods.

Guidance documents Users of EUCAST breakpoints should use the [2] EUCAST disk diffusion method or other
] susceptibility testing systems calibrated to EUCAST breakpoints and terminology in

Consultations - New! accordance with EUCAST breakpoint tables.

MIC and zone distributions and ECOFFs For videos on how to perform disk diffusion testing according to EUCAST - CLICK here!
For more information - & CLICK here.
AST of bacteria
® Media preparation
Media preparation On how fo prepare media for MIC and disk testing
MIC determination ® MIC determination of nonfastidious and fasfidious organisms
) - Broth microdilution methodology according to IS0 and EUCAST
Disk diffusion methodology = Disk diffusion methodology
Disk diffusion implementation Detailed description of the EUCAST disk diffusion test
= Disk diffusion implementation
Guidance documents on how fo implement the disk diffusion test
Breakpoint tables = Compliance of manufacturers
QC Tables Compliance of manufacturers of susceptibility testing products with ELJCAST guidelines
= Breakpoint tables
Current MIC and zone diameter breakpoint tables
Warnings! = QC tables
Current tables of MIC and zone diameter ranges for quality contral strains
) o = Calibration and validation
Projects and data submission Data used in the development and calibration of EUCAST disk diffusion breakpoints
MIC testing services from EUCAST = Guidance documents
Guidance notes on specific susceptibility testing issues

Compliance of manufacturers

Calibration and validation

Guidance documents

Previous versions of documents
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Reading zones

 Read MH plates from the back
against a dark background
Illuminated with reflected light.

 Read MH-F plates from the front
with the lid removed illuminated
with reflected light.




Validagdo / Verificagdo de testes microbioldgicos

VERIFICACAO

Procedimento realizado uma unica vez para determinar ou confirmar
o desempenho de um teste antes da implementacao

“ O TESTE FUNCIONA?”

Quando? Novo teste, equipamento ou método
Novos painéis / antibidticos / cartdes automacao — realizada extensivamente pelo
fabricante, mas desejavel.

Segundo o comité BrCAST, se nao houver mudanc¢a de formula¢ao ou concentragao
de antibidticos, ndao é necessario realizar verificacao para implantacao da mudanca
de pontos de corte para automacdo /DD, apenas adequar as tabelas dos intervalos
de leitura de CQ para as CEPAS CONTROLE X ANTIBIOTICOS preconizados

Cumitech 31A, Verification and Validation of Procedures in the Clinical Microbiology Laboratory. Coordinating ed., S. E. Sharp. ASM Press, Washington, DC.
Clark, R. B., M. A. Lewinski, M. J. Loeffelholz, and R. J. Tibbetts, 2009.



Validagdo e verificagdo de testes microbioldgicos

VALIDACAO

Processo continuo de monitoramento de um teste ou método para
assegurar que o mesmo continuamente se desempenha como
esperado

““O TESTE AINDA FUNCIONA?”

- CQrotina

- Testes de proficiéncia

- Atestar competéncia dos colaboradores

- Calibracao e manutencao dos instrumentos

Clark, R. B., M. A. Lewinski, M. J. Loeffelholz, and R. J. Tibbetts, 2009. Cumitech 31A, Verification and Validation of Procedures in the Clinical Microbiology Laboratory. Coordinating ed., S. E.
Sharp. ASM Press, Washington, DC.
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Swarming

Ler a inibicdo do crescimento ignorando o swarming
(observado mais frequentemente com Proteus spp).

S. aureus com bordas de halo S. aureus com bordas de halo de
de inibicdo bem definidas e inibicdo mal definidas/difusas E
diametro de halo de inibicéo = diametro do halo de inibi¢ao

> 26 mm = Sensivel

26 mm = Resistente

Leitura do halo de inibicdo com bordas difusas/mal definidas para S.
pneumoniae.

Usualmente ha crescimento em Para alguns organismos, ha uma a-

toda a area de a-hemdlise. hemalise adicional sem crescimento.
Inclinar a placa para diferenciar

hemolise de crescimento!

Leitura do halo de inibicdo com bordas difusas / mal definidas em para
Enterobacteriaceae.
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Tabela 4: Cepas para controle de qualidade de rotina
Microrganismo | Cepa | Caracteristicas
Escherichia coli ATCC 25922 Sensivel, selvagem
NCTC 12241
CIP 7624
DSM 1103
CCUG 17620
CECT 434
Escherichia coli ATCC 35218 R-actamase TEM-1, resistente a ampicilina Ce p as p ara CQ
NCTC 11954
CIP 102181 ‘
DSM 5564
CCUG 30600
CECT 943
Pseudomonas aeruginosa  ATCC 27853 Sensivel, selvagem
NCTC 12934
CIP 76110
DSM 1117
CCUG 17619
CECT 108
Staphylococcus aureus ATCC 29213 Fraco produtor de R-lactamase
NCTC 12973
CIP 103429
DSM 2569
CCUG 15915
CECT 794
Enterococcus faecalis ATCC 29212 Sensivel, selvagem
NCTC 12697
CIP 103214
DSM 2570
CCUG 9997
CECT 795
Streptococcus pneumoniae ATCC 49619 Sensibilidade reduzida a benzilpeniclina
NCTC 12977
CIP 104340
DSM 11967
CCUG 33638
Haemophilus influenzae ATCC 49766 Sensivel, selvagem
NCTC 12975
CIP 103570
DSM 11970
CCUG 29539
Campylobacter jejuni ATCC 33560 Sensivel, selvagem
NCTC 11351 Ver Apéndice A para condicdes de teste
CIP 702
DSM 4688,
CCUG 11284

Método de Disco-difusdo do EUCAST para Teste de Sensibilidade aos Antimicrobianos - Versao 5.0 (Janeiro 2015)
Verséo em Portugués — BrCAST -Brazilian Committee on Antimicrobial Susceptibility Testing
Valida a partir de 01/03/2016




Cepas de controle para detecgao de mecanismos

Tabela 5: especificos de resisténcia (CQ estendido)
Microrganismo Cepa Caracteristicas
Klebsiella pneumoniae  ATCC 700603 Produtora de ESBL (SHV-18)
NCTC 13368
CCUG 45421
CECT 7787

Staphylococcus aureus NCTC 12493  mecA positivo, MRSA heterorresistente

Enterococcus faecalis ATCC 51299 ‘
NCTC 13379  Resisténcia de alto nivel os aminoglicosideos (HLAR) e
CIP 104676 vancomicina resistente (vanB positivo)
DSM 12956
CCUG 34289

Haemophilus influenzae ATCC 49247
NCTC 12699
CIP 104604
DSM 9999
CCUG 26214

B-lactamase negativo, ampicilina resistente (BLNAR)




ORIGINAL ARTICLE BACTERIOLOGY

Development of the EUCAST disk diffusion antimicrobial susceptibility
testing method and its implementation in routine microbiology
laboratories

E. Matuschek', D. F. J. Brown® and G. Kahlmeter'
I) EUCAST Laboratory for Antimicrabial Susceptibilty Testing, Voxjo, Sweden and 2) EUCAST Scientific Secretary, Peterbarough, UK

TABLE 1. Differences in disk content between EUCAST and
CLS1 disk diffusion methods

Antimicrobial agent® EUCAST disk content CLS1 disk content
Beesrizpl peesniicilllim | it 10 unirs
Ampicilln 2 and 10 pg 10 g
Amoicilin-clasubnare 2-1 and 20-10 g 2010 pg
Piperadillin 0 ug 100 ug
Piperadllinemzobacmm I0-4 ug 10010 g
Cefomame 5 ug 0 g
Cefrarnline 5 ug 0 g
Cefrazidime 10 ug 0 g
Gemmmicin (test for HLARY 30 ug 130 ug
‘Wanoonmmyoin 5 ug 0 g
Linezold 10 g 0 g
Mitrofurantoin 100 g 3060 ug

HLAR, high=leved aminoglyooside resistance.

*Ceforiawone 30 pg and cefepime 30 ug are also under consideration for lower

disk contents in the ELCAST disk diffusion pest.

2 ug for Mosmophius inflrenzoe, Posteursio medtocida, Listeris monocydogenes,
o and strepbocoocl

“2- | ug for Hoemophiks mfvenzoe, Moraeela covarrhaks and Postewrels makocida.

Clnical Mécrobiology and Infecton ©203 European Sociery of Chndcal Microbéology and Infectious Deseases, O, 20, O355-0066



Os testes com as cepas de controle de qualidade
devem gerar valores individuais diametro do halo
de inibicao randomicamente distribuidos dentro
dos limites recomendados. Caso o numero de
resultados seja 210, a média dos halos de inibicao
deve ser proximo ao valor-alvo.

+/- 1mm

=3 BrCAST

ooooooo
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Eschanchia coll ATCC 25322 (NCTC 12241, CIP 7624 DSM 1103, CCUG 17620, CECT 4548)

Matode de Disco-difusdo: Agar Muelier-Hinton, McFarand 0.5, ar, 35:1°C, 15220 Lela o limfie do hak
GOm0 O PO D eyidenciando AsEncia de cressmemto, 'ﬂEDdJ'JFde-E.FiﬂE‘-..‘ﬂ'.‘ELI‘WTLI‘ﬂ:I eSS, 50k
Iz refesda

CIM DIEmetro oo halo de

miL) Conteudo do nibka0
Abeo’ Infervalo’ e Abvo’ Intervalo’
Amicacing 1-2 0,54 ] 373 1926
Amaicing 4 P - - -
Amoaicing-acdo . . -
dhlppvintert: 4 2-5 10 21 B-24
Ampiciirg 4 2-8 10 16-19 15-22°
Ampiclina-subacarm 2 1-4 10-10 21-22 15-24"
AZreonanm 0,125 0,06-0,25 # 32 ok
Cetfagroxla - - # 17 14-20
Cefaleyna E 318 ] 18 15-21
Cefepima 003006 | 00160125 | 34 137
Cemima 0.5 0,251 B =5 27
Cefotadma 0.06 0,030,125 * 28 25-31
[ 4 B o e M)
Cetpoamima 0.5 0,251 10 2E-T6 2R
P e e T e e e " e
[Toeckdira™ ] 10,03-0,25 15 PRI 27 X ‘ p— ‘
==+ B BiCAS|

Brazilian Committee on

Antimicrobial Susceptibility Testing






ORIGINAL ARTICLE BACTERIOLOGY

Development of the EUCAST disk diffusion antimicrobial susceptibility
testing method and its implementation in routine microbiology
laboratories

E. Matuschek', D. F. J. Brown® and G. Kahlmeter'
I} ELICAST Laboratory for Antimicrobial Susceptibilty Testing, Vaxjo, Sweden and 2) ELCAST Scentific Secretary, Peterbarough, UK
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FIG. 1. Examples of reproducibilicy of inhibition zones over time for quality control strains. Strains were routinely tested on in-house prepared MH
and MH-F plates (212 and 125 batches, respectively, including |1 different batches of MH agar from four manufacturers). For each strain-agent
combination, the inhibition zone was read once daily. Alogether, | 5 hboratory technicians were involved in setting up and reading tests. Thick black
lines shoew ELICAST QC limies. (a) 5. oureus ATCC 29213 with erythromiycin 15 ug disk on MH agar (n = 697 with eight zone diameters (1.1%) out
of range). (b) 5. pneumonioe ATCC 49619 with erythromycin 15 ug disk on MH-F agar (n = 707 with | & zone diameters (2.3%) out of range). (c)
5 gurews ATCC 29213 with rifampicin 5 pug disk on MH agar (n = 695 with 12 zone diameters (1.7%) out of range). (d) 5. pneumonioe ATCC 49619
with rifampicin 5 ug disk on MH-F agar (n = 704 with 29 zone diameters (4.1%) out of range). (e) % gurews ATCC 29213 with
trimethaprim-sulphamethoxazale 25 ug disk on MH agar (n = 674 with 37 zone diameters (5.5%) out of range). (f) S pneumonige ATCC 49619
with trimethoprim-sulphamethoxazole 25 ug disk on MH-F agar (n = 705 with seven zone diameters (1.0%) out of range).

http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST _files/General_documents/Publications/Disk_diffusion_paper_printed_version_March_2014.pdf



Tabelas-Controle-de-Qualidade-Rotina-e-Estendido-BrCAST-03-2016

h Tzbelas-Controle-de-Qualidade-Ratina-e-Estendido-BrCAST-03-204 6-R.pdF

FUROPEAN COMMITTEE
E U C S -I- EUROPEAN COMMITTEE ON ANTINICROBIAL
A ON ANTIMICROBIAL s PTBILITY

SUSCEPTIBILITY TESTING SONSTHAITT IB3TING
European Society of Cinical Mershiology and Infectious Diseases

European Committee on Antimicrobial
Susceptibility Testing

European Society of Clinical Microbiology and Infectious Diseases

European Committee on Antimicrobial
Susceptibility Testing
Controle de qualidade interno de rotina e estendido para
Routine and extended internal quality control determinacado de concentracao inibitéria minima e para disco-

for MIC determination and disk diffusion difusdo como recomendado pelo EUCAST
as recommended by EUCAST

Version 8.0, valid from 2018-01-01

This document should be cited as
"The European Committee on Antimicrobial Susceptibility Testing. Routine and extended internal quality
control for MIC determination and disk diffusion as recommended by EUCAST.
Version 8.0, 2018. http://www.eucast.org."
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Tabelas de CQ BrCAST-EUCAST validas a partir de 01/03/2016

Staphylococcus aurens ATCT 20213 (NZTC 12973, CIP 103429, DSM 2569, CCUG 15915, CECT 794)

C ra de B-lactamas

Método de Disco-difusdo: a'igar Muegller-Hinton, McFarland 0,5, ar, 35£1°C, 18+£2h. Leia o limite do halo
como o ponto evidenciando auséncia de crescimento, visto do fundo da placa contra um fundo escuro, sob

luz refletida.
CIM s Diametro do halo de inibigao
{mg/L) Conteudo do {mmj}
Agente antimicrobiano disco
Alvo' Intervalo® (mgh Alvo! Intervalo®

Amicacina 2 1-4 30 27 T8=-24
Ampicilina - - i8 T5=217
Azitromicina 1 052 | - ] - -
Benzilpenicilina 0,51 0,25-2 15 T12-18
Cefoxitina 2 1-4 27 24-30
Ceftarolina 0,25 0,125-05° 27 24=30
Ceftobiprole 0,25-0,5 0,125-1* 25 22-28
Cloranfenicol 4-5 2-16 24 20-28
Ciprofloxacing 0,25 0,125-0.5 24 2T1=27
Claritromicina 0,25 0,125-05 - - -
Clindamicina 0,125 0,06-0,25 2 26 23-29
Dalbavancina® 0,06 0,03-0,125° - - ;
Daptomicina® 0,25-0,5 0,125-1 - - -
Doxiciclina 0,25 0,125-0,5 - - -
Eritromicina 05 0,25-1 15 26 23-29
Fosfomicina” 1-2 0,5-4% - - -
Acido Fusidico 0,125 0,06-0,25 10 29 26-32
Gentamicina 0,25-0,5 0,125-1 10 22 79-25
Levofloxacino 0,125-0,25 0,06-0,5 5 26 23-29
Linezolida 2 1-4 10 24 21=27
Minociclina 0,125-0,25 0,06-0,5 30 26 23-29
Moxifloxacing 0,03-0,06 0,018-0,125 5 28 25«31
Mupirccina 0,125 0,06-0,25 200 34 371=-37
Metilmicina =0, 25 - 10 23 2026
Nitrofurantoina 16 32 [ 20 17-23
Morfloxacing 1 0,5-2 10 27 18-24
Ofloxacing 0,25-0,5 0,125-1 5 24 21-27

9900

®

900 000 |

oo
=X

Brazilian Committee on

Anfimicrobiol Susceptibility Testing



Ezcherichia colif ATCC 35218 (NCTC 11954, CIP 102181, DSM 5923, CCUG 30600, CECT 943)
Cepa produtora de BJactamase TEM-1 (ndo-ESBL) utilizada para verficar o componentes inibidor dos
discos combinados de B-lactdmicos com inibidores de Bdactamase.

CIM . [Diametro do halo de inibigao
o ) 'I'I'IQI'L} Conteudo do "I'll'l'l}
Agente antimicrobiano disco
Alvo' Intervalo® (ng) Alvo’ Intervalo®

Amoxicilina-acido clavuldnico® G=16 a3 20-10 19-20 17-22°
Ampicilina-gulbactam : J2-64 T6-T28 10-10 16 13-19°
Cefiolozana-tazobactam®™’ 0,125 0,06-0,25 30-10 28 25-31
Piperacilina-tazobactam® 1 0,5-2 H 24 21-27
Ticarcilina-acide clavulanico® 16 B-32 75-10 23 21-25

Kiebsialla pneumoniae ATCC TO0603 (NCTC 13368, CCUG 45421, CECT TTa8T)

produtora de ESBL SHY-18

CIM . Diametro do halo de
(mg/L) Conteudo do inibicio
Agente antimicrobiano disco {(mm})
Alvo' Intervalo® (na) Alvo' Intervalo®
Ceftolozana-tazobactam®” 1 0,5-2 30-10 21 17-25

Staphylococcus aureuys ATCC 20213 (NCTC 12973, CIP 103429, DSM 2569, CCUG 15915, CECT 794)
cepa produtora de B-lactamase (fraca)

[ ] ) Diametro do halo de
{mg/L) Cnntgudc- do inibigio
Agente antimicrobiano disco {(mm})
Alvo' Intervalo® (na) Alvo' Intervalo®
Amaxicilina-acido clavuldnico® | Nota® Notz® [ 22 19-25

1 Calculado pelo EUCAST.

2 Do documento M100-326, 2016 do Clinical & Laboratory Standards Institute, exceto intervalos em
negritofitalico estabelecidos pelo EUCAST. Todos os intervalos foram validados pelo EUCAST.




Controle de qualidade estendido para detecg¢ao de mecanismos
de resisténcia por disco-difusao

Metodo de Disco-difusdo: ﬁ.gar Mueller-Hinton, McFarand 0,5, ar, 35+1°C, 18£2h. Leia o limite do halo
lcomo o ponto evidenciando auséncia de crescimento, visto do fundo da placa contra um fundo escuro, sob
uz refletida.

Producio de ESBL em Enterobacteriaceae
Klebsiella pneumoniae ATCC T00603 (NCTC13368, CCUG 45421, CECT 7787) produtora de

ESBL SHV-18
Agente Contetdo Alva’ Intervalo®
do disco Ari
antimicrobiano wa) (mm} [Comentarios
Aztrecnam 30 R 217
Cefotaxima lor R 12-18
Cefpodoxima R 0-16
Ceftazidima lorR B-12
Ceftiaxona 30 lor R 16-22

Resisténcia a oxacilina (meticilina) Staphylococcus aureus
Staphylococcus aureus NCTC 12493 (CCUG 67181)
Resistente & oxacilina (meticilina) [MRSA], mecA positivo

Agent Contetdo do|  Alo'  |intervalo®

gente N o

antimicrobiano disco {mm) [Comentarios
(Hg)

Cefoxiting 30 R 14-20

Resisténcia aos glicopeptideos mediada por VanB em Enferococcus
Enterococcus faecalis ATCC 51299 (NCTC 13379, CIP 104676, DSM 12956, CCUG 34289) cepa vand

positivo
Agent Conteido Alva’ Intervala®
gente do disco -
antimicrobiano {mm) |Comentarios
(pg)
Teicoplanina 30 5 16-20

Yancomicina 612  [Examinar as bordas do halo de inibigdo
com luz transmitida (placa contra a luz).
Halos de inibig&o com bordas mal
definidas devem ser interpretadas como
resistentes, mesmo gue o didmetro do
halo de inibigdo esteja acima do ponto
de corte de sensibilidade.

5. As cepas de controle de gualidade do BrCAST-EUCAST para CO estendido =80 complementares as

cepas de CO de rotina. Estas cepas s8o0 recomendadas para controle dos discos utilizados para
deteccdo de mecanismos especificos de resisténcia (ESBL, MRSA, YRE, HLAR e mutacdes de
PBF). O CQ estendido deve ser realizado a cada novo lote de meio ou dizcos ou mensalments.




CQl — Verificacao inicial

Realizar 20 testes consecutivos iniciais ( 5 indculos x 4 dias ):
— Mudanca de poténcia de disco

— Mudancga de método de leitura visual para fotométrico ou vice-versa p/ preparo do
indculo

— Conversao de DD ( manual ) para automacao
— Novo antibiotico ou novo painel com concentracao ou formulacao diferente das drogas
— Nova ATCC (Ex. S. aureus 25913 p/ DD) — estabelecer média e alvo / minimo 10 testes
Caso >=2 resultados ( droga x microrganismo) fora do intervalo:
- Contaminacao, Cepa incorreta, Disco incorreto
- Condicgoes ( indculo, temperatura, tempo incubacao, atmosfera)
>>>>> Realizar mais 10 testes ( 2 quintuplicatas )
Se estiver OK : ROTINA SEMANAL e a cada novo lote ou carregamento
Nao OK ( erros ndo dbvios): continuar investigacao
ACOES CORRETIVAS ... Ver Manual BrCAST

Nao é necessario para:
— Mudanca de intervalos de referéncia de CEPAS CONTROLE

— Mudanca de BP clinicos ( alterar somente parametros de interpretacao de
categoria nos sistemas )




CQE - Ensaio Proficiéncia e Certificacoes

Microbiology and Quality Control

Since May 2004 Microbiology QC
obligations were met with CLSI
references

October 31, 2014 CMS
memorandum:

CLSI document references will be
removed from the upcoming
revision of survey procedures and
interpretive guidelines (IGs) for
laboratories

*  Why did this happen?

— CMS removed mention of CLSI
documents from its interpretive
guidelines for QC because
government agencies, cannot make
private guidelines regulatory in
effect unless those guidelines are
available for free

*  What now for labs? 2 options for CLIA
QC compliance:

— Follow all applicable CLIA QC
regulations

OR
— Implement IQCP

Slide cedido por Theresa Levinski-CAP



Microbiology Checklist

CAP Accreditation Program

MIC.21930 Susceptibility Test Endpoint Determination Phase ll

For antimicrobial susceptibility testing systems, there are written criteria for measuring
and determining the MIC endpoint or zone size.

NOTE: The laboratory may use CLSI criteria, but the use of other validated criteria, such as the
FDA or European Committee on Antimicrobial Susceptibility Testing (EUCAST) is acceptable.

REFERENCES
1) Clinical and Laboratory Standards Institute. Performance Standards for Antimicrobial Disk Susceptibilify Tests; Approved Standard

TZth ed. CLSI Document M02-A12. Clinical and Laboratory Standards Institute, Wayne, PA; 2015.

2) Clinical and Laboratory Standards Institute. Performance Standards for Antimicrobial Susceplibifity Testing, Tweniy-Fifth
Informafional Suppfement. CLSI Document M100-525. Clinical and Laboratory Standards Institute, Wayne, PA; 2015.
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