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EUCAST raplt,@l AST by disk diffusion directly from
blood culture bottles.
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Improvmg management of blood stream

(‘v

mfectlons.

. Wlde mdmaﬁons for blood culturing (BC) @

. Immedlgte sampling on triaging. & R

. Deleg%te to first line nurse to order BC; avmd doctor’s delay. &
M@ndatory blood culture prior to IV arﬁﬁolotlcs &

<0 'cz$° >
S & »

* Immediate transport of BC bottLe‘s to incubator 24/7. &
* Incubator available for Ioadlgg 24/7 é@’

* Immediate species ID (<6§Pm|n from positive signal): mass‘pec genotypic
methods; m|croscopy & ,\o\f’

* Immediate AST (tesbs" set up within 60 min) N
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|Rap|d AST from posmve blood culture (BC) o

Q,Q

* Rapid ID 00‘5%@
. Masspeczﬁ various protocols (60 min — 4h) o
. Semlaﬁomated devices (Vitek2, Phoenix) (6 — 8hl &.’@5
. Mlgi“bscopy (Grampositive, Gramnegative in 10<¢ﬁ|n &

N
Q/ Qf 'Zé‘
K

B%pld phenotypic AST (4 - 8h at bestl)e | &
@S‘ * Direct phenotypic AST with reading aﬁt‘?er 16 — 20 h. &

Q
\(59’ e Short time solid medium subcultueg)é foIIowed by @‘*"”Q
°°F  regular AST 16 — 20 h (disk, graqciént test). «0\)

* shortened AST 6 — 12 h with ab‘regular method (Semiautomated device, d&ek diffusion, etc)

e Avariety of alternative mefhods (MS, FC, Colorometrlc/lmmuncg@t%romatographlc
methods, time lapse mm:?oscopy) dlrected at one or two antlgl%tlcs only.
a,f«" Q»;b

* EUCAST direct pl'lg‘r\otyplc AST with short incubation %ﬂﬁ calibrated adjusted

breakpoints. d?{"
Q}
©




>
\
*3’/

Why is EUCAST involved?

‘(\Q;

* A hew sys;;ém with a different and uncontrolled inoculum and a
shorter,.gt“lq'nan normal incubation time willneed

,@,

. r@@allbratlon of the whole system N

C.)

L Glternative breakpoints adapted to shqylt time incubation

°

& ¢ asystem which can tolerate an mcrgased variability &

N &>
%@\’ * and most probably short and stacm%lard (16 — 20h) incubation will n%é°d
@

& different breakpoints. GQaO &
&'2} ée’-
/\0 {é’@
* Requests for standardlga‘%lon from many colleagues &
0\’% /\0\)%
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EUCAST wasfasked with....

\O

{ develomﬁg a method based on standardlsed methodology and
| equent and material .. &

anehvallable to all mlcroblologlcal Iaboratnggs
&S &« valid for the most important septlce&ma pathogens S
"« for agents commonly used in seggﬁcemla Q@c\*}
* with as few complicated stepgﬁés possible &
 which can be quality contn@*ﬂed éé;'@
e where breakpoints we(ﬁ/\valldated for each of the short (gaglng times
* freely available on (E\tq*é EUCAST website. q,’\"\)b
N %,\ob - &'ﬁ’\’ .
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We systematicg@wcontrolled the influence of-....

<+ BD,BACTEC
b&i&\o  bioMérieux, BactAlert (two different bottles were included)
& « Thermo Fisher, VersaTREK

E_,,Eﬁ;ree manufacturers of blood culture bottles

’ The amogmt of blood
|n bottj,éfs (2-10 mL)

«0‘{9

S
AP

|rlnoculation method g

&
@b

O

Time from positive o
\_'KO
signal to removal from ‘

cabinet (0.5 — 18h)

AN
&
©

Incubatlon tnﬁhe test
interval 2e #8h )

@
o"b
e
,»‘b

v | The temperature of &f@
blood culture bottles <
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What to expect after 4, 6 and 8h?

<
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6&Q E. coli Enterococci
S K. pneumoniae S.a
1,5
& S.p
&
6{{9
A . -
&0 Growth after 4h incubation
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Ps. aeruginosa

eus K influenzae
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|EUCAST rap@ ST basic methodology

 Directly fro‘m BC bottle, no centrlfugatlon — keep the system 'warm”
 100- 1%@ ul (3 drops from 2mL syringe)
o Stroa‘k MH and MH-F plates (room temﬁeratured) <
. Pls‘ace disks on plates \\f &
S “Incubate at 35 - 37C @*"z &
v Read zones after 4, 6 and gh &
Read zones only when a clear zon@ edge is visible \)@,‘*Q'Q
Disregard thin growth within th@ zone ey
* Interpret zone dlametefs using the specific BP tableoebn EUCAST
| web5|te (available fréom Dec 2018) @“c’
{ c’&” D ,L,»‘b&o
<& »
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1. Spiked boﬁies

. Clmgcal isolates + sterile horse blood

&QI

. W<ﬁd type isolates and organlsms with multiple &
“fesistance mechanisms (MR&A\ ESBLs, KPC, Oxa4s, VRLE\)e
‘D{Q:D \&\Q’ . Q’
c’e@ Escherichia coli 0@’“ During 2019: Q@Q'(G
Q@;“’Q Klebsiella pneumoniae (\ée'@ Acinetobacter spg\p
Q@"’ Pseudomonas aerug/nosa bo - Staphylococcug«‘?%pldermld/s
© Haemophilus mfluenzae & A.Qg;-‘
Staphylococcus aurel.ﬁ’ | %{ef’é
Streptococcus pnetsﬁﬂonlae &&"‘
Entercoccus faaé’alls and E. faecium m&cb’\"
<8 &
e o

N
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Antimicrobial-agents

&e
,.Q
E. coli & Ps: aeruginosa S. aureus S. pneumoniae E. faecalis
K.pneumoniae (§§\ E. faecium
™)

e Piperacillin- {596 e Piperacillin- » Cefoxitin e Oxacillin (PCG) e Ampicillin

tazobactam@, tazoRactam * Norfloxacin @'I\"e" Norfloxacin (FQ) * Imipenem é”“‘
. ° idi . K& N4

Cefotane e fealitn: screen for PO brythromyein | |+ Gentamicins®
. Ceft)aemdlme * Imipenem Q, . : .

O . Gentamlgzh Clindamycin Vancorr&y‘c*m

«I}?Ieropenem * Meropenem e . . N

. Erythgﬁmycm Trimethoprim- Lme@B id
'3" Ciprofloxacin e Ciprofloxacin sulfamethoxazole Q@
<
 Amikacin * Gentamicin leindamycm 40\5@"
< »
* Gentamicin * Tobramycin \;S} &
<0 'éae
* Tobramycin R &
QJ’Q/ 6(0
o\’c;\ /\0&
\9& ] . ,.Q\'%
59 . N
Agdntlonal agents are currently bemg&%lldated. W
B & c N S \ al
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Rapid AST directly from blood culture Q&tles @&
AN
EUCAST will shortly publish recommendations for short |ncu@hon (4, 6 and 8 hours) AST é}e'
directly from positive blood culture bottles using EUCAST@andard disk diffusion. These are o)
the characteristics of the rapid method: \\Q/ Q,Q
.\e’ r (Q
<
= direct inoculation of disk diffusion plates {I.SSDQ'H—F] using 100 - 180 pL directly from a 6\
positive blood culture bottle (BD, bioMerj and Thermao Fisher). O
= no centrifugation or dilution of the 1npc@ﬁim inoculate plates as for standard EUCAST a{)o
disk diffusion. 6\3('
= shortened incubation - 4, 6 andQ».hours with breakpoints adapted to each incubation (0
time. Q
= hreakpoints for each sp%e and each reading time. Q}Q’
= jdentity of species m known prior to interpretation of AST results. &-
= the method is curr@i}ly validated for the following species. &0

= Eschencﬂ@p&:ﬂ

n Kle @pneumom’ae
u F's mMonas aeruginosa k'e:’

= @ hyu'omccus aureus . s\{o
Frequently Asked Questions (FAQ) @, Streptococcus pneumoniae 5&0
Moetings ‘,.@- B Enterococcus faecalis and Enterococcus faecium \,)c,
0{\' = g positive blood culture bottle should be processed 0 - 18 hours after the positive signal. &0
Presantxtions anl sixiisiics & = zone diameters are read from the front of the plate after removal of the lid. Q\q,:’
Warnings! «0\)(, = not all zone diameters can be read after 4 or 6 hours. \"),
‘b = read zone diameters OMLY when an obvious zone edge can be identified - mhem'ls%?*
Documents 6\, reincubate and read after 6 or 8 hours.
\’L = the breakpoint table is specific for EUCAST Rapid AST - do not use the regula

breakpoint table. Each species has its own TAB in the table and each reading time (4, 6
and 8 hours) its own section.

Breakpoint table and method to be published before the end of November, 2018.
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European Society of Chnlé@croblologg and Infectious Diseases
()
Organization | ... Methods j
ko
EUCAST NowQ,Q
6
New de%&lens ofS,land R
A
%@al breakpoints and dosing
@,"’Rapld AST in blood cultures .
& N
RN l'
N\ <
& | metnoce Method - Rapid AST dlrectngﬁfbm positive blood &
kpoints for short | ti
«OQC; Breakpoints for short incubation cultu re bottles r@(\\ (’500
o>
0'3.’ Expert rules and Intrinsic resistance EUCAST has validated a method for djé%t plating of disk diffusion MH and MHF agar plates (ob
\"/ > for reading after 4, 6 and 8 hours {cubation. Incubation can not be prolonged - the Q,Q
QE‘C?‘ Resistance mechanisms method is only validated for thepMort incubation time. ,@}
© Guidance documents Currently the method is va@i&ted for E. coli, K.pneumoniae, Ps. aeruginosa, S. aureus, 4\00

E.faecalis, E.faecium a pneumoniae and for a limited panel of antimicrobials. Work is ,Q’c,-
Consultations - New! ongoing to extend th@ne(hod to more species (amongst which Acinetobacter baumannii is Q}‘*\

high on the list) aﬁ(d%ore antibiotics. e
MIC and zone distributions and ECOFFs \\Qf'? -&‘,\

> (0\

AST of bacteria For methilogy, see the document c)b

"EUC\&S rapid AST directly from positive blood culture bottles". «0\)
T AT —— Fgﬂnts on how to implement the rapid AST in the laboratory, see ,.;b
AST of fungi 40 Slmplementatlon of RAST". \")9

P &

ANT: o vstarinny pathogens 09 EUCAST 26 November, 2018 ©Q“

Frequently Asked Questions (F,

Meetings ©
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b
c’ Methods

'\0 I Breakpoints for short incubation

Expert rules and intrinsic resistance

Resistance mechanisms

Guidance documents

Consultations - Newl

MIC and zone distributions and ECOFFs

AST of bacteria
AST of mycobacteria
AST of fungi

AST of veterinary pathogens

search term

X
&
Breakpoints validated furGEﬁEAST short incubation
disk diffusion dlrectlg fe8m positive blood culture

bottles. &°
b\)

For interpretation of rapid AS @remly from blood culture bottles, reading and interpreting
inhibition zones after 4 houd® B hours or B hours, always use the RAST Breakpoint Tables
(see below), never use &?CAST standard 16 - 20 h breakpoints {regular ELUCAST
breakpoint tables).

e,"

)

2

Brnakpnlntct’qﬁ*l&s for Rapid AST directly from blood cultue bottles (pdf-file for printing) c,
Brnakrg\m\ tables for Rapid AST directly from blood cultue bottles (Excel-table for sc %ﬁ«?

\)‘9
q',’% recommendations to facilitate the introduction of the methodology in the@\tﬁfamw are

Q
\’L embedded in the breakpoint table (QC tab). ©

&
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EUCAST RAST brea kpoint tables

re}*\

<$‘

* Excel-file fﬁ‘r screen and Pdf-file for printing

Sl
&
* Each sp%ues has its own table/tab N &
. F 6&7, ,&"S,‘& {L\q}\@
&?? pneumoniae _ &\‘3'6 (&&
cje}@ Ps. aeruginosa @Q'S*Q Qég’
«00 * S.aureus 1250 o é)o
q,d@ * Str. Pneumoniae _\0(\(0 {_06
\(}‘5 * E. faecalis b‘)é @@Q
©Q‘ * E. faecium Q‘~° «0\3
* QC-methodology and QQ't’%\bIes (three ATCC strains) in séparate tabs
.-., o
* ATU explained <& &
&0‘ \,Cb«
/\0\5" \’19
& &
P o
&

©
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é@“\
Escherichia coli ,i}o(\ EUCAST RAST breakpoint table v. 1.0, valid from 2018-11-28
O
Zone diameter hreak\gﬁ?nts for RAST directly from blood culture botties E}{@-
Q <
Q}Q’ EUCAST rapid disk diffusion method dlrecté from positive blood culture bottles (BCB) . .(’\\»Q’
\5,'\- Medium: Mueller-Hinton (MH) agar o g}.\
'\0 Inoculum: 100 - 150 uL directly from a p@ ve BCB Q,Q’
'Q:':)‘ Incubation: Air, 35£1°C @ . Q>\
Q\ Incubation time: 4, & and 8 hours c’,&. (\}
nef;e' Reading: Remove lid and read Eﬁtl edges from the front against a dark background illuminated with 'Q‘b
c,( reflected light. . <
R\ QC for implementation of ﬁﬁ' % '&
o X <
> Q7 <
‘S'J X/ . OQ\
<P Disk content dhours 6 hours 8 hours o
& |Antimicrobial agent & ¥
N (vg) S:> ATU S Re S> ATU R< S > ATU Re P
A} - prr X o
\(}" Piperacillin-tazobactam 30-6 17 1 Evgpb 12 18 14-17 14 18 14-17 1 Q}

@Q‘ Cefotaxime' 5 15 14 13 16 14-15 14 17 15-16 | <395
Ceftazidime' 10 15 L92-14 12 16 14-15 14 17 15-16 & 15
Meropenem’ 10 1§0\)\‘ 15-17 15 17 15-16 15 17 15-1‘12,\@'"a 15
Ciprofioxacin 5 A7 14-16 14 20 17-19 17 20 1219 17
Amikacin 30 15 13-14 13 15 13-14 13 15 [$13-14 13
Gentamicin 10 {e"’ 14 12-13 12 14 12-13 12 14&,@ 12-13 12
Tobramycin 10 ,‘\{\L’ 14 12-13 12 15 13-14 13 4@’ 13-14 13

> N3
o5 Q
Notes N v
1. Screening breakpoints for ESBL or carbape@e\nase production have not yet been validated. The breakpoints listed are\QFﬁlcal breakpoints. Isolates that are
resistant or in the ATU may be suspected F‘L ving beta-lactamase mediated resistance. ©
»
QE(J

©
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EUCAST RASY breakpoint tables
(3
e
o
staphyfﬂcaccus aure\ EUCAST RAST breakpoint table v. 1.0, valid from 2018-11-28
Zone diameter breakpogi?\ts for RAST directly from blood culture bottles o
O ™
N
J\Q,Q EUCAST rapid disk diffusion method directly from positive blood culture bottles (BCB) \‘Q'}b
,@; Medium: Mueller-Hinton (MH} agar e &(Q
«0\)‘ Inoculum: 100 - 150 uL directly frnnké‘pnsitive BCB Q"s
Vo Incubation: Air, 35£1°C x< W
QQ' Incubation time: 4, & and 8 hqé é}@
. %Q} Reading: Remove lid and regﬁ?znne edges from the front against & dark background illuminated with >
.KQ/ reflected light. N Q/Q
{@ QC for implem Entatinr‘}iu@FMST 'i?;&
‘og\o 00@ N
> O
18 Disk content 4 hours 6 hours 8 hours &
Ny ntimicrobial agent 4 3
S (a) Sz | ATM| R< Sz | ATU | R< S2 | ATU | R<
AN - 2
Q@" Cefoxitin (screen)’ 30 16 N 15 18 17 17 19 18 .o 18
© Norfloxacin (screen)’ 10 13 Q‘~°£1E - 14 13 13 15 1{0‘) 14
Gentamicin 10 140" 12-13 12 15 13-14 13 16 415 14
Clindamycin® 2 PR <15 - 19 16-18 16 19 Je*16-18 16
k\'/

& .
Notes ‘ ()qjs @&c’
1. See comments for the screening test in the current vet&ion of the EUCAST Clinical Breakpoint Tables (standard methodology Tor interpretation.
2. Test for inducible clindamycin resistance: Place cjgtfamycin and erythromycin disks <12 mm apart (edge to edge). Look {683 D phenomenon after 6 and 8
hours. A positive test can be trusted but a negatingest does not guarantee the absence of inducible resistance. Note: F andard clindamycin susceptibility
testing, use a separate clindamycin disk (the a@%ty of the erythromycin disk may interfere with the reading of standar‘g‘%ndamy{:m susceptibility).

i ¥
N ©
\(j:»
R
©
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RAST QC tables
\Q/
&
>
e
rel«@
N\
&
N
¥
b_\)
4\0
&
&‘6
A0
1,5
.@z
©
o
>
\}C'J
<0
S
D
N
o8
Q}
©
<0
1.5t
&
'Q:’
<
.{\‘:
;\O

European Committee on Antimicrobial Susceptibility Testing
RAST directly from blood culture bottles

QC criteria for the RAST method where
blood culture bottles are inoculated with QC strains.

EUCAST recommends that daily reguiar QC with standard methadology is performed to control the quality of AST materials and (he standardised disk
diffusion AST procedure.

The three QC strains in these tables, check the RAST procedure - the inoculation of disk diffusion plates directly from blood culture botlles and the 4, 6
and 8 hour incubation. This QC is relevant when implementing the methad in the laboratery, when fraining new staff or following a change in bood
culture syslem or any other changes in the system.

The QC slrains are tested by inoculating blood culture battkes with 1 mL of a 100-200 CFWmL soluton (0.5 MeFarand diluted
1:100 000) af the QC strain and with addition of approximately 5 mL sterile bloed. The incculated bottles are incubated in the blocd culture instrument
and processed according to the RAST methodology following a positive signal,

X2’

X
E. coli ATQC 25922
.
(2 . 4 hours 6 hours 8 hours <
Antimi\q’éﬁial agent D|sk{co;1lent \\
X, ug Range Target Range Target Range l&‘l
Pipyracillin-tazobactam 30-6 13-18 15-16 15-20 17-18 1521 [y 18
\\@afnhximo 5 14-20 17 17-23 20 172 W 20
Q) Ceftazidime 10 13-19 16 15-21 18 165 19
> Meropenem L] 14-20 17 18-24 21 @25 2z
Ciprofloxacin 5 18.25 22 22.28 25 (\23-29 26
Amikacin 30 13-18 15-16 14-20 17 4~ s 18
Gentamicin 10 1318 15-16 14-20 o S 18
Tobramycin 10 13-18 15-16 14-20 - 14-20 17
0\"
;\0
S. aureus ATCC 29213 ;Q/Q
3
Disk content 4 hours Q/ 6 hours B hours
Antimicrobial agent {ug) 2,
Hg Range Target a\ﬁa nge Target Range Target
Cefoxitin 30 15-19 e . 17-22 18-20 18.24 21-22
Norfloxacin 10 1347 e 14-19 1617 15-20 17-18
Gentamycin 10 14-18 AQél T 15-21 18 15-21 18
Erythromycin 15 1520 , 1718 18-24 21 18-24 21
Clindamyein 2 15-204  17-18 17-23 20 18-24 21
X9
O{“
S. pneumoniaeATCGC 49619 b
M 1 Disk conte 1 4 hours 6 hours B hours
Antimicrabial agent {pg}& Range Target Range Target Range Target
Oxacillin N B-12 10 B-13 1 B8-14 11-12
Norfloxacin ~ 12-17 14-15 13-18 15-16 13-18 16
Erythromycin A5 16-22 [E] 18-24 21 15-25 22
Clindamycin V2 15-20 17-18 16-21 18-19 16-22 15
Trimethoprim-sulfamethoxazole 2\~ 1.25-23.75 1319 1B 13-20 7 13-20 7
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Field trials 21“17 and 2018
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The EUCASLREAST clinical breakpoint are based
on data frgm three studies.

R

o

1. Spiked bottles with selected difficult isolates, performed at
DL. Isolates have been tested with the RAST method on &
fMH-agar from Oxoid and BD/BBL. &

<<

& Reference method was BMD. & &
X

& >

& 2. Clinical trial northern Europe,gﬂ\inical isolates from 40 <
laboratories. &8 &

& Locally used MH-agars angcantimicrobial discs. >

Q . - . . .

N Reference method is EUEAST disk diffusion 16-20 h. &

& O

© &8 49

(9.

- : @ D ©
3. Clinical trial southe€rn Europe, clinical isolates from 15
x&

laboratories.  «® S
Locally used M#-agar and antimicrobial discs.  ¢°
Reference rg€thod is EUCAST disk diffusion 16420 h.
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Blood cultg}-{e‘%é> bottles, media and disks used

o
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Q/Q )
Bédod culture bottles Disks
-Bactec -BD
-BactAlert (old and new) -Bio-Rad |
&
- VersaTREK 12A &
X
$¥A"ST
ey .

i g-BioMaxima
Media &
-Oxoid (Thermo Fisher) ‘{}Oo&
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&
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-Agricon Ricerche &
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&
-Bio-Rad &
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E. coli
Spiked bottles, n=60 (each isOlate tested on MH from two manufacturers)

Clinical trial northern I%@rope n=430

Cllnlcaltrlalsoutheﬁm Europe, n=150
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Spiked bottles vs broth microdilution, 4@20 h
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S. aureus ¥

Spiked bottles, n=60 (ea@ﬁ isolate is tested on MH from two manufacturers)

Clinical trial norther@‘Europe n=267
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Spiked bottles vs broth microdiluti 20 h
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No of readings

Spiked bottles vs broth mlcrodll@on 16-20 h
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Spiked bottles vs broth microdilutiog&'-zo h
S

S. aureus and cefoxitin 30 ug RAST 8 h
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Of the 40 nQﬂh European laboratories...

&
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<s\°b\> &
\?'& <& &"6’\&
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* 35 laboratories had <3% ME/VME errors &
{Qj’e’ - &\efz' Q,Q'b
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" Of the 15 south Eurepean laboratories..*
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* Analysis not yét finalised. &
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Summary

@\q}
* Rapid AST dlrec@t%y from positive blood culture bottles can be performed
without the g@andardlsed inoculum and with short incubation.

. Breakpmgﬁs must be adjusted to each readmg times (4h, 6h and 8h)
* Four l;mttles from three manufacturers ha‘ve been validated. fb@é\

@%

. V@ﬂ"atlon is absorbed and errors avoL@ed by including an Area of @@
Jechnical Uncertainty (ATU), wher(e@mterpretatlon is not permltged

'\v

o8 @‘5”\ * The proportion of tests |nS|de tehe ATU decreases after 6 and)aé h.
* The I-group was sacrlflcedw achleve reproducible results

 EUCAST recently publlsla?recommendatlons for rapld A‘ST from blood
cultures on the EUCA@ST website. K

<
6\3’ ¥
Q ©
s
Q}
©



Warning &

o
<$‘
* Do not usgﬁEUCAST standard breakpoint tables with zone diameters e
obtameﬁafter short incubation. < ﬁ-@'
?}Q é’@ é&.\é

O e

B‘O not assume that an MIC resulting from a short incubation ) <

& <®(gradient tests or broth micro dllﬁﬁlOn) is on par with a standac;sﬁ
& incubation MIC. S &

S
© &R <0
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