PR R VKO- N/ AVt PITE QW e I ui":gl.aﬂ S slae o ,laslicd

Ll By > o ja Olear 5
Olarl sl Lo e S5
Loy odaze S5
S e Ll 5l B sSs

By desee S
Flaals b S
R g S
oobe Sles
CDU bl S
ol Js L S

ZJL‘.'.w‘J:“,
S 3 grs S

Canljw gojo oBilajl



(D o o oS3/ oo L] s 6 s Sl ol ol JT 6 Kot 31l 25 5Ty oG 5 O g2
L0155 5] o Olarlpl Lo el Lill Gy 5 4 Ola 2

AT dis L3558 00l 1 Slasede

Jader Ggae o VI gl Olasiis

AVA-QTE-T04- YA £ iSOl

Lid [ o 93 b Crd g

(s 3 gren o B aeald 403 3y desme (S el Sl b e e Ol L ede Ll G S 5 4 Ole e idlasly
s Kb W el ol Sl

Performance Standard for Artimicrobial Disk Susceptibility Testing : Lol 0l se icailssl

a3l 1oudlaaly

el = il S i g 0

belins = (vl — ldos S b 50

e b e Ol ahies g3l anlid

Sl mor o olule s 103 530 Al

Reference Health Laboratory :es g3/ awlus

VY41 4,0/ QR 10,8 (guives,

NVO/YYA 1 0935 (ghues

YVAYAAY 1 e uslioliS o5 lad

St ) JLiii) 4 gyt ot 9 S0t Crtiilewns G ghislo §T (s pSlac o filical
Performance Standard for Antimicrobial Disk SusceptibilityTesting

Loy Jodams S5 Olarlpl Lo e S5 LAl G o ol 4 Ole 26
SFlaaldand 3 S5 Gy desme 555 (G e LI 5Ly 3 S
033 Js SOl S5 (M 4abls S5 (ol Shgn (oS 5 ame 5S>
St 3 553l 2
o 25 85012055 Sl (>l b Sless
OYaNsl il us
e Ve ol ls
ISBN: 978-964-359-294-3  4VA 41E-T04-Y4¢ YVl

Mol B gizma o g o o851 51 D G2

TE e paie QU (6 ghe 5 s s 0Ll oblE 0L,e
AAVAYIOY K5 55 « MOOYERY 5 AAOGHT'E0 ;- dls




[] .~
Il
C&yi&ﬂbd\? ] fb“e

Gy Kap O Ollo sl 5 LK o 5T Canys Gyas 3o b 3l p5ee Codlo € a5 Lo (c2S &S JL
bl 5 e 0L Slam) ol 5 cddS Jlo ol 3 (Sgm 1 slacslio bojole sl sla 505 sl
5w 5 Unge ol Sl dals o33 5l p Sl Led (S5 S el S S p s liael 5 Cdl pr e
S35 G Sl ol OB Led gl 5 pee sk 5 se BT (6 e gl 5ls g (e nl ode sl 0L 8
ol 1 O ke slaass & fos 5 e
S34s ders 7S
ot w0 o b3 IS ke

dg‘;ﬁ ul’:)}ai K D\AJ) “'....fa‘.l.e Q)U_}






AR
AR
AR
\Y
\Y
\Y
\Y
\}2
\o
Vo
\o
\A
4
Y.
Y.
AR
A
\A
Yy
\A
Yy
Yy
\As
Y
Yo
Yo
Al
A%
YA
Y4
Y4
Yo
1
YA
YA

M 02-A10 s :J 1 o

\e g'&g'lﬁj A.Li.;\::j}' :J‘J.S‘.‘.'.J_&....:: )‘ J\J...'.'.i‘ UQJJMC,.:.AL» u}:'qv.'.mJ.\ :J‘JJ\:..JQ;lAuij):ﬁJls

B

slalkal blesl Slelusl ¥
el b
ol )
3 Sepdds Sl ns Sla a5 plnil 5l 50 0
3OS 5 s Sl Gl s Sk el e ol
s bl S A
(K5 b Ll Y2
ools sl LgLadebj:_..«: A
S PR PR S FL PR V| S PPN VSR VX SUCIRS |
ST Ogn SV
LS b Ay ot 4 S laa e BLsTYY
L;!j)-i-;-ﬁ-r\«é éu&m._v; YV
O sl o e (& 3,1l o30S VA
(550 ) 515, Kn O giliws 5o 45 YA
S 5 Lasl aubes] plosil 55 A
Sy b s oSk =GN A
sddmdls s BB 55, B BLE SR X
(P &5 el 0l T
5 sl L
LG rsbdsnn 5 1] sl pan V.V »
1S b Y 0
Sl S S gl s tsosly s 50 0 £ 0
Lol 5 ol a4 &S wuw@)\j& AR
IRECHREERE
INECPEHR AR
s Dsf e ol 55 Lol 51 50 Ceglie TN
sl S Sst ] B



Yq
Yq
Yq
§s
§
g
§s
§s
g
£
Ly
£y
Ay
AN
£
¢o
£
£
LV
A%
A%
LV
A%
£A
0
oY
00

o0A

04

04
04
W
\x
\s
¢
¢
¢
"

v

Sl gla ialesl AY
Chaa VY
Sl alesT olss! YAY
S 3l sLas) bl R i N E
Aoy e o b s (dhaslslanl 108
i Saslna T 8
Sl e 5 et S J 28 Gla i, N0
cida Vo
CeiS JuS s et Yo
kS e 5 IS el (AS DS Lok s SLEITN O
kS J RS slaa s bl 5 eSS £ 0
ol 6w b (Balch) g kS J 25 0.0
CetS J 28 sl SL o A Sl dls el Sssue N0
CuiS J xS gla bl slaas VY 0
Ol gl A0
s J S 5 o bRl o Sl Oley mls 25155 400
ozt el s b e o
SAS s i ple )00
S 5l Laal B, lacss sdse AT
Lo s S cikises (sloos S 5o Shlesl 518101
sl 5o gl YN
Caaslie ;seb ¥
A2 sla bl Y
Sk S J 28 ISy 50 8 0L slaslased A sy
W sbes 5 CoiS Glalams 4g3 B s
Sz S s 2 See s b o Gl plondl Bl 5 C iy
235wl ol nd Gba il gl kS J xS e s D ooy
i J S slak g (IS B sy

M100-S21 ww ‘093 e

o935) MO2-A10 5Ll U ol jom onlinad (ol 5 ¥ 5V 5slad slad g b adaly 5o aedis
G 5 sl sl s Seeds el ge bl |

= s

Ol b ke LSS Ol 5 I

Lol Tsdome o5 slace SU ilesT 5 Conglia sl V

Oliza VI

SN2 sl VI

GadZi b3l a8 FDA 1ol 350 b 5,5 U o St Jolse galgni (shes S 1A g

LSS i 35S e 5 as SIS 5 Shlesl @p 1 0T b b S



Sl 45 FDA b5 y5e ol 5,08 L s Seeds ol (solgniny sty 5 1B U

\Al L, s 5L el 5 as SIS s SlasT @ 1 0T Al b S
S5 S s Gl Gl b e Ly Sl el salgin sdues 5 1C Jyus

Vi Lpdas S s (53l pn g sl
Ly lee dla a3 5 (MIC)As, 51 sdiSmiles clile JBlas i glas Skl 2A Jgu

v S8l G
i g0 53 oS Sty g 53 ESBL (pmd (sl 5 6,858 a2l 2A-SL eSS J g

AY 2A s Uoslinad gl g plel o posis 5 (A Lty 2l (S 45 ST SlonlS
o gors SulnlS W & S S w55l 6l sl el 2A-S2 LSS J g

AL L llS Sl (o (6 e Slaslins Sl aslin]
o esn SenlolS W e St anl STy 5T Sy Al Jlesl 2A-S3 JuoSS J g

AA (M100-S20 5 2A Jsr L eslizal (o )@l sl Sl € pmiold (6 o Sltslons 5 esli
qy st ol oo ss s &)y 2y Jgo s 3 s MIC s glas il 2B-1 Jgu>
q L st Sa& S 6l Ay les Al ks s MIC s slas bl 2B-2 Jgu
1 il Lyl 50 815 Ao Jlge o k3 s MIC s glas jlilenl 2B-3 J g
qv L ills puliga g s 5 sl ) 5 iy Jlgo dla a3 s MIC i slas bl 2B-4 J g
Nl Sl 5l ) i e o S sl Job ple gl (MIML)MIC i glas kel 2B-5 J gar
Voo S Lilen] sas S (¢ s Ly e dla 3 s MIC s slasylilead 22C Jgu

el ST sl el ST 0 o slie da bS5 (o U 2 glaiwlesT 2C-S4 JuoKS J g
el S & S e glie > APG/ML s Lo sS01y MIC (S g 3l eslize] L MECA 05 alansl 5 4
osliiul (gl v atisl o sS s slilinl 05 S 55 (MUPITOCIN) cpens 5 1 50 oW o cslis

1.4 ZCJ}.X;-L'JJ»A

dansly @0 ka1 4 Cglis Lajlls Ve W5 6 S 2 o eyl 2C-SB JueSS J g
e VS G SSalilinl 53w WS & W1 Cusslis ocpinS si 31 eslizal L MECA 03

WY ZCJ}-*’.L,JJAA osleul gl (M‘/Kymjfjff[gb/;m‘ @)
e 5551 5k S i s s k5 5 MIC s (glasliileel 2D g

(HLAR) L 5 5SS ol 40 o slio (VU o o (d 2 s KL 2 (slailos] 2D-S6 oSS Jgutr
Y 2D s U o jon o3liteel g (S5T0,07 (68655 55 oy lo 5505 40 sl
WA LI asldsan 5 [T uskdsan Sl a) g dla Jab s MIC i slas jJiled 2B J g
\YY 015555 L 8 A5 g a5 s MIC g s (slas kil 2F pukor
\Yo apo st o 55 e st il )y A e dla ks s MIC (6 s las lulend 226G J g

\Y4 S ol Sz o] s S (¢l » Ly Jlge dla a3 s MIC (g ets glas bkl 2H-1J o

\YY (/O')w‘ aJ\.JJJ.;j Qjﬁ- (LHB):\?@.)}.«.&}
Sdgoalty 05 5 53 s LWladS Wl cslis (o o U2 2lesT 2H-1-S7 anpend J g
VY 2H-1 J}Ja- Lv oslatal S u@ﬁj;w/ 6[.&44)5

Wi St GBS il s 05,8 S A lge s a3 sMIC (g s (glasJ bl 2H-2 Sy

'YV ks 2o b (615 Ay lgs dla s s MIC (5 s glas,lilind 21 J i



\EY

\R23

\EA

\RAY

\RA\

Yoy

oY

Vol

\ov

Y OA

o4

Vv

Sl b St sl MIC (UML) s glas Il 20 d gt

o3litnl L) S 51 LESH (ass 3 5eS SlapmsiEol gl 2 S S glaes s 3A gt
(F25580 510 Doy Oyoen Jpe Laes )

Seos 5 oLasl sy 5 5L Gl eslEl 6l 2 A4S J &S slaes s 3B Jpr

S 3Ll By 53 AS IS ilasl el lads poas (61 o 0 sleal; 3C J g
s 3Ll Jagy s S J S OSCie | slanal; 3D Jgis

bl 53 (NS) e 12 b (D by oo (R)psln b (sl ploslgniy A gy
e Lt 5 s Sk i s

a5y - 15 e glin B gy

3 Ll nd o sl 5 S IS st € gy

b I8 s Sl 05 S G (8l 25 Seds Sl oS ez 215D g
035 ;e Silsas SlamdEl Sl ps,Sedd Sralor nnd rand 1S B g
ki I8 ki ST

S35 ol s IS5 5 IS 3 pme sl oSV | &abie 31y

Sop5 s oIS 5 s oIS b me tlaplsVL b Aabia 31y

M100-S21 i el b o5, Skt Jal 3o (5l 5515 oIS /3 g 6 g /0l sl I Balio 31
Ny 33 59wl Jole G5l iy (s eddeslinad OLS Sl jlans| o gs T Lalie 51
sdoe VLI s lS



J LI:‘*‘

Gk 3l i pie IS 55 0Ll Cuiige Sl g 1l s 3 1505 pie SlaaadlB)l 5 Sn b S IS e (2
bl oy I o sSas Ko S lies pl el 53 Connds L o 5 S0l s (g 5 Sl o GAKS 5 ST U5
Lisy (S S Glaaslie js o Gl wisa & Sl (5350 &0 ol 4 a5 AL o ST g ST 4 Zaslie
5 IEUS 5 g2 Syl 5 5K ok )l aliS e (g il Gl sl Bl al (g Ol 3 eSS g BT
53 Sl b 5 Glslen Gl T b 5 28 (o ol 3 el S T ) e Solizd QS S e
pslie Lot g SRS 5 S g ST laaglin 55, Olsen S2alS cnys 5 g Seads lag)ls 3l ilais S3lizal 5 sl
bl bl 258 Comlor o b3l Gl s Seeds glag s e D) ol o Comal Sl i ey
Sl 25,0 S0 3 kS pes laadi IG5 el plonil pllas kS ) Olebsl 5 Lagyls b A5 4 4
ol Slaal il LS

2 O S U2 5 15 Soeds b (as A2 LST (sla Joadl g2es 0505 L5l o3 5 oDl o o oSt
Gas gazme 4 3L I I bacalos god 2wl Ko gladKiulosl jo (2alesl ol 3ol (o iy itul Cagr
JSCES LIS ol 508 LS ) 5 5 e 5 s pensae |y Lo il el Ly ol b3l as bl S elis) 5 il
JPULCR-N SV VS ST YC S WSOC R I T I UG-t I L M S PRV T CTR RSN 7 7 S PSPEL T W P
ey pladl & s s Glacaslie 5 2L

Gl o Sl (g3lus, ksl G L CLSI M100-S21 5 M02-A10 s lewl g3 31 a5 3 5 45 51 ol
o 53 31kl gla hgs 5,08 Jal e 5 ol fead g5 ol 35 8 e e S 1 LS gy 4 g9 Skl
Gl hlel plndl 35150 (6 ek (Shtids ¢ mlidodly 4 Juab pl i Telodd odlszmd 5 Sus 3 LA B, 4 Sl
5 0 PGS 5 ol sl @l Jeadl s o)l Ll Gl Jaally s 5 as,Seds Cowlas o
U Ceaglie ol a4 el la SU s S LS lasSL s Sews SIS ilesT el gy (o]
A3l e A SR 5 S J S sV

o8 (S5 am Al P o Sonks Sl s GolasT lm 0 St Jsl o sl 55 055 Jaad 53
Sle s Jls s MIC)AS ;) aliS e il Plas s glas)l bl OT b 5,08 U s Seds Julye oolgein
059 S 5 ol Gl e ) 1 e el el e 0Ly ilise Sl eslSls S (d L,
5 Olessls (gse Olawsae L ojpte 5o LadSabsl cl o3Y pamen iylaoslinad 5L 5 5LeS slapslSl
oled b 1 55 Cnlie (S sm 31 BL Sl ey slacs s J 28 dnaS OS5

Sy g Loydass 53 (Y JKawy jiallie S5 OLGT b proee bl ales 5 6 Kas Sl o5Y OLL s
335 Sl 5 S bl sgmes S5

Il s Ld 5 Ol 4 dlsee ) e ) Ol las)lsds oo de &S &0 S5 BT Ol 3l ramen
338 o 6o Sl blasans dit L Lo a2 Ssne 5 ele gloyles

w ) eSS s oalgntn S S 50 8 el Gl epl SEASIE pled 5 Olanasiie wiis b 5L |
gle b Jlsl Cudl o 1 o b3l sl

OB ki 5 09 5






M 02-A10 wiwws :J g S

Vo il g oudtionls

R {RVIPVE-EN
s lad o SLIINVITIO Lyl i 55 1y (6515 slagg ;SU oo s 5o Sl 31 Ll s lilal (25 s oyl
(oS alsen S (clos 5 Oloy e 3T 03 S5kl ¢ o5 San e &g Jold) ool Lol 5 1, 8T (65 s b angs o,
oSS psheas b ol s s e s 5 1) S SIOLSN B Glazissde 5 (A4S 28 S, (mE et
el 5155 5 o shalesT plosil sl (S ST Glacs Sl o pa st 53 plaslgnty (2l slaaliylaj]
Cowbo Glomiw (RSl 5 S35 end gy & SOl G SL Sl ol o) lasjlllial L cslods Ol
Gl o ilesT slalezal, (il CLSI ML 5 CLSI MO7 stl 55 o 5 Ol 1 3180 slas St ) 5
5L CLSIM11 L MO2 MO7 st 3 8 5L, slag,SL L 5 Lsd o 1 Soplin &5 oo SU ¢l o s bkl

Lol o w3 Js5 CLSI M5 ks 3 55 o

" doads Y
53 Sealin INVITO Lol 15 53 s Seds ol 4 bage,SU Canla pand (6l Ol 5o AL 5T Cilises (sla 555 5
B T S O T U TN U B VY - YV PV R N P C P R R e
o sdow 5 Las S plowil § o w350 gooslinal ST (55 Sy 51 5La81 3, 313k lisslen sla Sk
5T UCS) Wl raraiws anllas 51 Juols (glats 5 S o o5 |y S 1Ll J2besT stialailed b,
G, ple oot Ll 35kl pl 4 OF ol (glacaand 5 055,00 K0 10l (55505 5 108 Olo L (galgniny i

9 e Qlﬁ)l.u: .Un.L&;L:.o)S l}v.«:v“ BL) AS.L,.ZLL;«: CLSI éuulj) JJLU: 1.«:\.“\ L@;T @LD Y J\.'-)bbﬁ-} V-A WL-&}' g:""*"
S b e b A1y ()b I b aes sl 5 CLSI sl o 13 o1 3 G me 5550 (g5l slal ) sl Jytes 5l
GL",.: J.ZL)L;QA d},.; JJG MJLA SJ\J.:‘ LY 47-_}; Q}-&\J g.,\.:) (ﬁJ\Q AJLA )_9..) Li S99 wLﬂ‘j LJJ g_{.w.ib )\ )L;.:,\ LSLA;)‘:‘.’.LAJT
b odiss,Soslll Ala as o jliliadl [agy Jseal 3l eslinal b oS .Lﬂda sty Slo laad Ses 31 Ll iy, L Oluebl LG
Aibails gl gres Al Clsie o5 Kol Jolye a4 sddat bl Coslas b ol &S slag 50 MIC
bog S Jub subal gy 4T st pdl SOl B ossdebnll LlS o pba Ll e cnl 53 mapte et
o $ OLSan 5 L b g Sl ol (iss bl wddao s CLY 1y S Gl s ST 4208 15

1. Scope
2. Introduction
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2. Terminology
3. Definitions
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ATCC: American Type Culture Collection

BHI: BrainHeart Infuson

BNLAR: B-lactamase negative, ampicillin- resstant

BSC: biological safety cabinet

BSL: Biologica Safety Levd (USA)

CDC: Centers for Disease Control and Prevertion (USA)

CFU: colony forming unit

CMRNG: chromosomdly mediated penicillin-resistant Neisseria gonorrhoeae
CSF: cerebrospinal fluid

DNA: deoxyribonucleic acid

1. Quadlity Assurance

2. Qudlity Control

3. Saline

4. Abbreviations/ Acronyms
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EDTA: ethylenediaminetetraacetic acid

ESBL: extended-spectrum p-lactamase

FDA: Food and Drug Administration (USA)

HTM: Haemophilus Test Medium

hVISA: heterores stant vancomycin-intermediate Staphylococcus aureus
ICS: International Collaborative Study

KPC: Klebsella pneumonia carbapenemase

MDR: multidrug resi stant

MHA: Mudler-Hinton agar

MHB: Mudler-Hinton broth

MIC: minimal inhibitory concentration

MLSg: macrolide, lincosamide, and type B streptogramin
MRS: methicillin-resistant staphylococad

MRSA: methicillin-res stant Staphyloccus aureus
NAD: nicotinamide adenine dinudeotide

PBP 2a: penicillin- binding protein 2a

QA: quality assurance

QC: qudlity control

RNA: ribonucleic acid

US: United States

VISA: vancomyd n-intermedi ate Saphyloccus aureus
VRE: vancomycin-resistant enterococci
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3. Test Procedure
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1. Zone Diameter Interpretive Criteria

2. Streptococaus pneumonia and Other Streptocoocus spp

3. Test Procedure

4. Streptococous pneumoniae Zone Diameter Interpretive Criteria
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Other Streptococcus spp. Zone Diameter Interpretive Criteria
. Organisms Requiring Special Consideration

Staphylococci
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. methicillin-resi stant staphyl ococci
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1. Corrective Action
2. Out-of-Control Result Due to Identifiade Error
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1. Limitations of Disk Diffusion Methods
2. Applicationto Various Organism Groups
3. Misleading Results 4. Emergence of Redstance 5. Screening Tests
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1. Haemophilus Test Medium
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Organism/Organism M100 Table Medium Incubation Incubation Minimal Quality Control Comments/Modifications
group Time
Enterobacteriaceae 2A MHA 35+£2°C; 16 to 18 hours E. coli ATCC" 25922
ambient air E. coli ATCC" 35218 (for p-lactam/
B-lactamase inhibitor combinations)
Pseudomonas aeruginosa 2B-1 MHA 35+2°C; 16 to 18 hours E. coli ATCC" 25922
ambient air P. aeruginosa ATCC" 27853

E. coli ATCC" 35218 (for p-lactam/
B-lactamase inhibitor combinations)

Acinetobacter spp. 2B-2 MHA 35+2°C; 20 to 24 hours E. coli ATCC" 25922

ambient air P. aeruginosa ATCC" 27853

E. coli ATCC" 35218 (for B-lactam/
f-lactamase inhibitor combinations)

Burkholderia cepacia 2B-3 MHA 35+£2°C; 2010 24 hours | E. coli ATCC" 25922
ambient air P. aeruginosa ATCC* 27853
Stenotrophomonas 2B-4 MHA 35£2°C; 20 to 24 hours E. coli ATCC" 25922
maltophilia ambient air P. aeruginosa ATCC" 27853
Staphylococcus spp. 2C MHA 35 i‘.? °(“: 161018 hf)urs; S. aureus AT():("t 25923‘ Gadls oIS § it O gy i
ambient air 24 hours for E. coli ATCC" 35218 (for B-lactam/ o aslis . He ol S
- - . . Sealiad Ul dd i 5 amle 5SSl abensd ST
(Testing at oxacillin and B-lactamase inhibitor combinations) S S SalS gy i) s )
temperatures vancomycin hg ' S SaEi s e SoxE os
above 35 °C may aled s Soles dla J—"}’ 22 ?”f\_i L
not detect MRS.) gl = Ak 65 n
S D-test S e S J S gl
AcSeslizal S aureusATCC BAA-977
Enterococcus spp. 2D MHA 35+£2°C; 16 to 18 hours; | S. awreus ATCC" 25923 o G ol sl 1y el Sl glaalls
ambient air 24 hours for J,w; ); S &,)s'éu,d:kskgﬁj sl cds
vancomycin Cslinm 02y 855 tiglod s 6olee ln
€« Jx i Jgde sl

oy



3 iomis C ey sl —»

J'Léﬁ: ‘5\.&"....33@) (5‘}.’ s.i......z.: J'| JL:.'.'” ui'a")ste ufJJS?-"M C—:-w\-w:- ws u“"‘i\"ji r\qﬁ' ‘hi‘}';' .C2

Organism/Organism M100 | Medinum Inoculum Incubation Incubation | Minimal Quality Control | Comments/Modifications
group Table Time
H. influenzae 2E Haemophilus IS 1 e O grilgos g 35+£2°C; 16to 18 H. influenzae ATCC" Vor gn by b Seps 4 Sl
7 s 3 N ) - . £ -
H. parainfluenzae Test Medium “lig oJL LMHB 5| 3 Y0 COs hours f;‘?24; rse ATCCS Voo i OB b Sas £ s 8 ek
BT oS s 5 Gl . influenzae b S i e
B} g j:' . J 49766 A8 Grlesl (6 e e
AN l’aej)w: S E. coli ATCC® 35218(for
(aela V8 amoxicillin-clavulanate
acid)
N. gonorrhoeae 2F ﬁ:f gff;;lgzse + ).: Sls .)‘\ (,::;.M O sl g ?‘?Otml):‘g‘ceed ﬁg:r0524 29 23;)(;1();‘1'{1{)61':9 ATCC"® V0 Ga Ok G b Kews & Slas
su;p]ement A UM “.'CJHLA : MHB 37°C) ) R e ety
A eateg PH = VI S 0, Al Jelge 5l dny gl S elasl 8 e
ST s A ‘J"]f YUY s daypelli b lag S s
€Oz 70 2 st S dloe 5 ST S5 OB s U5 b S
S. pneumoniae 2G MHA + 5% S s Ol [ 3522 °C; 2010 24 S. pneumoniae ATCC" Vor o Gk oyl Sags 4 sl
sheep blood ol b o dle L MHB 5| 5% CO; hours 49619 S b g Ss by el
S O,k glads RRCRA VS A W P
ble b S lsogs ST A 6 ol @, Seslil 1) Ad; Hlge dls
(el Yo L5 VA) 1) 5 pen
Streptococcus spp. 2H-1 MHA + 5% 5> S Sl e 8 il s _“:5 +£2°C; 20to0 24 8. pneumoniae ATCC" Vor g b gsy ) Segs 4 Sl
2H-2 | sheep blood L. L MHB 5% CO, hours 49619 S b b S by e e
S S T (g e Ve
Al & ol oS elil 1 Ly Sl dls
Lo sy
N. meningitidis 21 MHA + 5% 2 S S e il 35 2°C 20 1o 24 S. pneumoniae ATCC" Vor s b sy Segs 0 slus
sheep blood” 1 5% CO- hours 49619 (5% CO-) ‘

Gk elieg ol L MHB
el Y8 G Y 8T oo g
CCOL 0 5 i s il

E. coli ATCC" 25922
(ambient air or 5% CO-;
for ciprofloxacin, nalidixic
acid, and minocycline)

ARKITS-TRE S-S PR PRCCWER SPRTS- S e
S lesl (g e S

Jelse o 3l elinal 5 adls b Conslin gl s Sl 3 S e VL GBI 0 g s (el 1 O gl s a8 5 S35 3l V-8 1 CRUIML (5 sl 0 el s ol A
S ol 55 SV oS [l el sos (Sl g o3kl 1 s 3 o pan 4 35 S e plSV s Sl
3w 5 ke o gt il (s (Sl e ST S b
w s il el SreS CRUIML (i S 0 5 51 Jool ayls S 070 gl g 2 ST 05,8515 aslinal 5550 o5 S asle a8 (6l Ll5 0 i sS 05 L a0 SBT sy aslas, sl ls
,J;Jlg@jgmu&;\s&)u&%lJiu_m;@%;6ﬂqp6m)\ya)dfisgujnjﬁj

g



(»\x\-«'m\aﬂf MlOO,:}" J".’.‘JB.J“%“JJJ? Cfi‘“’."“‘s R A o90% ‘_g‘ﬁ)‘_;g‘p)iydab C-“.‘.*‘L"’w.-:’s d\.&ﬁbﬂ 5|ﬁ C_.:QSJJ;S b gw D oy

Quality Control Strain

Organism Characteristics

Disk Diffusion Tests

MIC Tests

Screening Tests

Other

Enterococcus faecalis
ATCC" 51299

eResistant to vancomycin (FanB)
and high-level aminoglycosides

sVancomycin agar
High-level
aminoglycoside
resistance

Escherichia coli
ATCC" 25922

e[-lactamase negative

eNonfastidious gram-
negatives
e Neisseria meningitidis

eNonfastidious gram-
negatives

e Neisseria meningitidis

ePotential agents of
bioterrorism

Escherichia coli
ATCC" 35218

*Contains plasmid-encoded TEM-1
B-lactamase (non-ESBL) **

s -lactam/P-lactamase
inhibitor combinations

o (-lactam/pB-lactamase
inhibitor combinations

Haemophilus influenzae
ATCC" 49247

oBLNAR

o Haemophilus spp.

o Haemophilus spp.

Haemophilus influenzae
ATCC" 49766

e Ampicillin susceptible

e Haemophilus spp.
(more reproducible with
selected B-lactams)

e Haemophilus spp. (more
reproducible with
selected B-lactams)

Helicobacter pylori
ATCC" 43504

e Helicobacter pylori

Klebsiella pneumoniae
ATCC" 700603

eContains SHV-18 ESBL ™'

*[SBL screen and
confirmatory tests

oESBL screen and
confirmatory tests

Neisseria gonorrhoeae
ATCC" 49226

e CMRNG, chromosomally
mediated penicillin resistant

e Neisseria gonorrhoeae

e Neisseria gonorrhoeae

Pseudomonas
ﬂt’.’!'“gff?().\'ﬂ

ATCC" 27853¢

e Contains inducible AmpC
p-lactamase

eNonfastidious gram-
negatives

eNonfastidious gram-
negatives

ePotential agents of
bioterrorism

e Assess suitability of cation
content in each batch/lot
of Mueller-Hinton for
gentamicin MIC and disk
diffusion.

Staphylococcus aureus
ATCC" 25923

e[3-lactamase negative

emecA negative

eLittle value in MIC testing due to
extreme susceptibility to most
drugs

eNonfastidious gram-
positives

[ala)
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Quality Control Strain

Organism Characteristics

Disk Diffi Tests

MIC Tests

Screening Tests

Other

Staphviococcus aureus
ATCC* 29213

Weak [-lactamase
producing strain
mecA negative

s Nonfastidious gram-
positives

Potential agents of
bioterrorism

s Oxacillin agar

s Assess suitability of cation
content in each batch/lot of
Mueller-Hinton for daptomycin
disk diffusion

Staphylococcus aureus
ATCC" 43300

Oxacillin-resistant, mecA
positive

e Cefoxitin disk testing

Cefoxitin MIC testing

* Oxacillin agar

Staphylococcus aureus
ATCC" BAA-1708

High-level mupirocin
resistance mediated by the

* Screening test for high-
level mupirocin

Screening test for
high-level mupirocin

mupA gene resistance resistance
Streptococcus * Penicillin intermediate by ® Streptococcus ® Sireptococcus
preumoniae altered penicillin binding preumoniae preumoniae
ATCC" 49619 protein ® Streptococcus spp. * Streptococcus spp.

e Neisseria meningitidis

o Neisseria meningitidis
Potential agents of
bioterrorism

Supplemental QC*

Enterococcus faecalis
ATCC" 33186

* Alternative to E. faecalis
ATCC" 29212 to assess
suitability of medium for
sulfonamide or trimethoprim
MIC tests.’

Haemophilus influenzae
ATCC" 10211

* Assess each batch/lot for growth
capabilities of HTM

Klebsiella pneumaniae
ATCC" BAA-1705

e KPC-producing strain”

* Phenotypic confirmatory

* Modified Hodge test test for carbapenemase
positive production (modified
Hodge test)
Klebsiella ppeumoniae s Resistant to carbapenems ® Phenotypic confirmatory
ATCC" BAA-1706 by mechanisms other than test for carbapenemase
carbapenemase production (modified
* Modified Hodge test Hodge test)
negative
Staphylococcus aureus e Contains msrA-mediated s Assess disk ¢ QC — See M100
ATCC" BAA-976 macrolide-only resistance approximation tests with Appendix B
erythromycin and
clindamycin (D-zone test
negative)
Staphvilococcus aureus e Contains inducible ermA- | o Assess disk e Routine QC for

ATCC" BAA-977

mediated resistance

approximation tests with
erythromycin and
clindamycin (D-zone test
positive)

inducible clindamycin
test by MIC method—
See M100 Appendix B

oF



ov MQ2-AIO sicu 3 J Jons

L2 s 5 52

PLSLsE L oL s ) SIS 015 iile SlS VL oS Jlen S 5 sl )5S 45 G Olsiew L E. coli ATCC 35218 2
ol Sl S5l ok 4 Bl e 52l (BESBL 1 o) eandly Lo 5 6 5508 LSV 5 (5 g 0l ol w0 5
dygor b kS I 28 a3l o Oliedl sl il b SLUSVE 68 Jgo /plSVy (55l DS 5 4 bl ol pslie Gl s
Sy Olabl g 5w 3 5p b Jlse s 50 e Silwe s (b Gl Ses dealdy 45 L a Bl Ay ool S 5S
Sl s eSS b bl e b oo 0T (b ol A5le GLLSY 0S5l DS 5 05)ebS Y oo G L 1 4 g chrandly
Foloa dad s ey e ST AT Al SOYIS e oSl il LSV kSl fkSVE ol Juls
S8 il s S kS IS bl 05 Olebl JB 2 s sl dsdal i el GLISYL siSles LS 5 05 eV
3,55 eslizl 5,50 E. coli ATCC 35218 1 le

1)l (SIS 4 383 4 5 GlanlS L LSVl oS US dedy (535503 55 85 o 3l g e 0 ABCS dalpd sy Jsw D
IS sty s MGG lpoan (a8 Lol S ale s = los 3 oJle ) S 5 (e slaciS Db, BBl o (Jle
bty 0315 sl 315 Cgenl ATCC BAA-1705 ise sy Sewnls 5 ATCC 700603 ise 50 Seornls” E. c0li ATCC 35218
bl ) 3l 4 el slacde s L E. cOlil ATCC 35218 (sl MIC [2als tile (J 53 LB o35dos 3l ol CokS J 28 s
Salsl 5> O3S e a5 oUs 1 5 b sl L ATCC 700803 asestr Sl (sl MIC ial (b )lS5 5 (bl o
53 e ATCC BAA-ITO5 ipo sy Seweds” b (MHT) s L, i

LG b Bl gl ol Dy BBlaas Sl 33 msland sV 65,5 s Sk Jolps a4 Caslie g sdoes Sla3S 55 €
Agledang o)l S G (IS et S e slie 0obOL @ p 5 S 4 e 45 0L

Ly o i LTAY alS Jle 51,5 pdsebeil S st MIC sl Ol L oS lame 53 cpdensli J 5 BB olie 5505 )50 0 d
(IS L ales 5



S 1 HLED] gy 0 (g sSiond crcilean Spuai Giole 3T g0 Slac o ylilicd OA

CaiS J S slad s (5,105 E g

LS‘M“}"" aJu.f:J'.iJ,'e oﬁﬁ-‘: )‘ kg‘ .,\...54...@3 u)’:"““’l‘l"‘)“"’ ‘)J-.lj,é )\ (StOCk))su 4}}43 kg-i L” 3 a}:l.:é}::j BEEY) Jlﬂj “ WLA CLA .ia._am ubj‘):ﬂ L Al
Sz

.(QJ‘}J}_U C,J»S) .&Md)‘ﬁuwﬁ).&ﬁ:wwu@)é Al

Olysa oxin G sl slassy b oo eddlis gla IS 31 apled ot d e 5 (SIS Wls S (e 4y dudoms ;,..';S‘V...v.:}\f)l Cfbwh.:» Y
+ S sl gL8 laeis

H / \ s \ A 4/ /4
\

4 ' W

~ > N\ _...:_'f/f N VY N L Y

-

S 5y sl S Wush:,):‘wlf)lcjgww.(lejj)wd;g%;\)w%;.\;.uc,.isj'}) VTNV ]

\

ASeslesl Las ()8 cis

@38 ol 5 L o BN 5 g 055 | sdame GasES s lex Sl e S LSS 8 pler 5 e laanis gl 1 LI cnl 0
S eslinad L e sddod JUs L

ot e Sl eslinal Sl S eskd sl Lol b sei i) S

S eslizal 5 SCESSS Gla S 5l wuiS IS sl talel gl Y asS

Sl e 63 CiS L (S I s S G 0 g 5 kS L Adedys [SaslT ST S

S. pneumonia AT CC 49619 , P. aeruginosa ATCC 27853, E faecalis ATCC 51299 il ur..g@)l 3 an 3 Sl S i £SS
COLSG ate Sl sl w)apdag LSS it 52 (il (15 S S Sl oY



M100-521 wiwu :p g9 Juad

O 95) MO2-AL0 slicel b of yar ouliiicul 51n ¥ g ) b lack sladgua b dasly ,o dosle

(MIC Lisls3T) MO7-A8 g (Seasa 3 Lok

iCdbaals | 3 e gum Olmie s
i s e gelislesl g Wl & &S o gt 1) o5 Sl lalge tioy S 1B 5 1A o)l slad sl )
solge by Jodllyins ool Lsd 351 5 L3 s s s Seeded Sl e SRl s L
G sladsdr oo Sweds blye s baysiS Ll 3 il e G 00 FDA 1ol 5550 45 Llediag b oslizad
Asbedds J':-LL L slaobile bug el b 58 48 5 S e ped 53 slag s elud L
Pl e b3 lae Jols oS sasail ) (21 6 2A sladsn) Sl glad st dba eSSl 5l es S 8 ol Y
bl el (gl el o 5 Ll 2 B
(olesda>dle 55 1)) 1y MO7-AB 510 e MO2-A10 Siltiius 52005 53 ot 5 S (QC) kS J 28 gla Bla b
Hln 53 ot asls lesl (ol Sl 5 5 bS5l s S a bl Gl ages Slns 5 €
w55 s
S 5 bl Sl o ssba Al b elios S el 3 &S ceslgiy s Sk bl ge d
(G158 5 mbesl 61U 5C B A laes S)tleds jasie 1B 1A lad i 3 ok pdan S L s
Saeislesl 5 Ypane Sy aodods ayl Jab 5 58 sl T ol il 55050 oS (55 slasyls @
Gobant| Gy~ ol Othen o35 (6 O (gilantl G >)ssi o Jalesl s, sba (K 60 Wb wliso S
(A3l s FDA 1 5,50 5m 5 35 Slidiss 4 45 ool drvestigational) o5 5 sl Inv
Ay pds Al k3 s MIC s (ol 5 Ikl (glalns f
ol lods aodE (¢ KL sladgesl sl S ol )l eSS sl SO ool Glaos S 5l pam gl X
Al i o3 S 0T oyl J am Siabosl (gl ol o b0y 505
SENBI 51 (F sl 5 A o0, LaN a3l en 0 S 55158 5 pale3T (sl ohs same s 4 2] 51C (gladsar
Kok SHYL ;3 Y ) glady 5 45 Cul

Vo N s At . ey

u,.ubs_, w\ug‘ tﬁ‘)’.’ ‘;."QJS?OM JA‘}F u\m‘l
dL.a..bd.& Ld,.:)b al{&iu)T AJjLi..A ‘ab u.ﬂf.@; ‘g:“)‘_)f E) u;iuj Q@} ‘5{)))/\.:».)-.9 JA‘)—C‘ u'.’.J—:WL" ub&‘ LS‘J‘ A
C_,AJ.LO JJ.T.S 9 QL&)J Lg\.kc&«:as LSL‘"G‘ 9 u&&ﬂ L Ju‘):‘-sﬁ n)ju,w Uﬂ‘ R U&)L.uj)‘: 9 Q.-j,LQ Lgl.hé)l.a.:.v
Sl Jolgo Jals 0 pd ki)l aaudlEl S5es S a (sl bl 3 8 plaao 50,8050 b Sl lay
Sk Jolse s (ol Kleslsolis Jsd LG L 53 INVItIO Ll 55 5 s sda Uil il gl &8 el
‘C""’}LE“C}:"‘:‘"JN,JLL;:""]S‘ )\M)hﬁdf}\})‘)sjb.kﬁ_lib \)L}_:UGD-W "d‘pL} L;Lho}; &)‘ﬁj&b)i)}bb

1. Selecting Antimicrobial Agents for Testing and Reporting
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2. Susceptible

3. Intermediate

4. Resistant
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1. Nonsusceptible

2. Abiotrophia 8. Erysipelothrix rhus opathiae 14. Eikendla corrodens 20. Moraxella catarrhalis
3. Granulicatdla 9. Aggregatibacter 15. Kingella 21. Pasteurella

4. Aeromonas hydrophila 10. Aphrophilus 16. Helicobacter pylori 22. Pediococcus

5. Bacillus 11. Haemaphilus 17. Lactobacillus 23. Vibrio cholerae

6. Canpylobacter jejuni/ coli  12. Actinobadllusactinomycetemoomitans 18. Leuconostoc
7. Corynebacterium 13. Cardiadbacterium 19. Listeria monocytogenes
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1. Therapy-Related Comments
2. Verificationof Patient Results
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1. Development of Resistance and Testing of Repeat Isolates 2. Warning 3. Screening Test
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Table Resistance Phenotype Further Testing or
Organism Group Location or Mechanism Screening Tests Confirmation Required?
Enterobacteriaceae 2A-S1 ESBL production Broth microdilution and disk Yes, if screen test positive”

diffusion with various
cephalosporins and aztreonam

2A-82 Carbapenemase Broth microdilution and disk Yes, if screen test positive
production diffusion with various
carbapenems
2A-S83 Carbapenemase Broth microdilution and disk Yes, if screen test positive
production diffusion with various
carbapenems
Staphylococcus 2C-54 p-Lactamase production | Chromogenic cephalosporin or Yes, if screen test negative,
anreus other method repeat penicillin MIC and

induced B-lactamase test (if
penicillin MIC <0.12
pg/mL or zone = 29 mm)
on subsequent isolates from
same patient; PCR for blaZ
may be considered.

Oxacillin resistance Agar dilution; MHA with 4% No
NaCl and 6 pg/mL oxacillin
mecA-Mediated oxacillin | Broth microdilution and disk No
resistance diffusion with cefoxitin
Vancomyein MIC Agar dilution; BHI with Yes, if screen test positive
=8 ug/mL 6 pg/mL vancomycin
Inducible clindamycin Broth microdilution and disk No
resistance diffusion with clindamycin and
ervthromycin
High-level mupirocin Broth microdilution and disk No
resistance diffusion with mupirocin
Coagulase-negative 2C-85 B-Lactamase production | Chromogenic cephalosporin or Yes, if screen test negative,
staphylococei other method repeat penicillin MIC and

induced f3-lactamase test (if
penicillin MIC <0.12
pg/mL or zone > 29 mm)
on subsequent isolates from
same patient; PCR for blaZ
may be considered.

mecA-Mediated oxacillin | Disk diffusion with cefoxitin No
resistance
Inducible clindamycin Broth microdilution and disk No
resistance diffusion with clindamycin and
erythromycin
Enterococei 2D-56 Vancomycin resistance Agar dilution with vancomycin Yes, if screen test positive
HLAR Broth microdilution, agar No for MIC;

dilution, and disk diffusion with ves for disk, if inconclusive
gentamicin and streptomycin

Streptococcus 2G Penicillin resistance Disk diffusion with oxacillin Yes, if nonsusceptible
preumoniae
Streptococcus spp. 2H-1-87 | Inducible clindamycin | Broth microdilution and disk No
p-hemolytic Group resistance diffusion with clindamycin and
erythromycin

Abbreviations: BHI, Brain Heart Infusion; ESBL, extended-spectrum f-lactamase; FDA, US Food and Drug Administration;
HLAR, high-level aminoglycoside resistance; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; MRSA,
methicillin-resistant S. aureus.

&l n 252l ESBL (6 S 81 bl s 5L ESBL Salesl gfujsjsjj s ) o Ml 0l g SS3b Jlaiil LU 3 eslizal &y 50 5@
35S el b sl Gl STESBL 34 5 oL



Koo 1 LT iy, 0 (g sSiond crclean Gues Giole T oo Slac oy uilics 124

Mapl (g 5 S Las I VI

AST: antimicrobial susceptihility testing

ATCC: American Type Culture Collection

BHI: BrainHeart Infuson

BLA: B-lactamase (activity determined by the chromogeni c cephalogporin test)
BNLAR: B-lactamase negative, ampicillin- resstant
BSC: biologica safety cabinet

BSL-2: Biosafety Levd 2

BSL-3: Biosafety Levd 3

CAMHB: cation-adjusted Mueller-Hinton Broth
CDC: Centers for Disease Control and Prevention
CoNS coagulase negétive Staphylococa

CSF: cerebrospinal fluid

DMF: dimethylformamid

DM SO: dimethyl sulfoxide

ESBL.: extended-spectrum B-Lactamase

FDA: US Food and Drug Adminigration
HLAR: high- level aminoglycoside resigance
HTM: Haemophilus Test Medium

ID: identification

KPC: Klebsella pneumonia carbapenemase
LHB: lysed horse blood

MHA: Mudler-Hinton agar

MHB: Mudler-Hinton broth

MHT: modified Hodgetest

MIC: minimal inhibitory concentration

MRS: methicillin-resigant staphylococa

MRSA: Methicillin-resstant S. aureus

NAD: nicotinamide adenine dinudeotide
PABA: para-aminobenzoic acid

PBP 2a: penicillin-binding protein 2a

PK- PD: pharmacoki neti cs- pharmacodynamics
QC: quadlity control

1. Abbreviations and Acronyms
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Enterobacteriaceae” Pseudomonas aeruginosa Staphylococcus spp. Enterococcus spp.”
Ampicillin® Ceftazidime Azithromyein® or Ampicillin
= clarithromycin® or
0 - P s 0
< WX erythromycin Penicillin
o ; E Clindamycin®
2 - .
o g ﬂ Oxacillin (cefoxitin)®'
¥so — — —
T E Cefazolin Gentamicin Penicillin
o Tobramycin
Gentamicin Piperacillin Trimethoprim-
Tobramycin sulfamethoxazole
Amikacin Amikacin *Daptomycin *Daptomycin
Aztreonam Linezolid Linezolid
Amoxicillin-clavulanic acid Cefepime Telithromycin® Quinupristin-
Ampicillin-sulbactam dalfopristin®
Piperacillin-tazobactam
Ticarcillin-clavulanic acid
Cefuroxime Doxycycline Vancomycin
Minocycline
Tetracycline®
>_-I cy
w
E = Ciprofloxacin Vancomycin
) E E Levofloxacin
% E d Cefepime Imipenem Rifampin®
Ogw Meropenem
g E - Cefotetan Piperacillin-tazobactam
o x Cefoxitin Ticarcillin
a O
o
m 2 hi
74 Cefotaxime?™ or
ceftriaxone?"'
Ciprofloxacin®
Levofloxacin®
Ertapenem
Imipenem
Meropenem
Piperacillin
Trimethoprim-sulfamethoxazole®
Aztreonam' c G Gentamicin
hleramphenicol
ﬁ Ceftazidime' P (high-level resistance
EI |-|>-| screen only)
P~ Ciprofloxacin or Streptomycin
o E 8 levofloxacin or (high-level resistance
% = EJl ofloxacin screen only)
o w
o E.I :"_’ Moxifloxacin
© % 14 Chloramphenicol®? Gentamicin
n 2 Tetracycline® Quinupristin-
L dalfopristin™
o
>~ Cephalothin® Lomefloxacin or Lomefloxacin Ciprofloxacin
EI - Lomefloxacin or ofloxacin Norfloxacin Levofloxacin
- = ofloxacin Norfloxacin
= E o Norfloxacin
% = % Norfloxacin
owg Nitrofurantoin Nitrofurantoin
% =) Nitrofurantoin
o o Sulfisoxazole
g E Sulfisoxazole Trimethoprim
Trimethoprim Tetracyclineg®

s Ol BB S 51 5Ll 2l MIC LT Lo *
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GROUP cf
SUPPLEMENTAL
REPORT SELECTIVELY

_ Stenotrophomonas *Other Non-
Acinetobacter spp. Burkholderia cepaciad maltophiliad Enterobacteriaceae
Ampicillin-sulbactam Trimethoprim- Trimethoprim- Ceftazidime
E |n—: sulfamethoxazole sulfamethoxazole
b —
<ls Ceftazidime
o, 0
2 % Ciprofloxacin
g < Levofloxacin
7] = % Imipenem Gentamicin
& < Meropenem
Tobramycin
Gentamicin Piperacillin
Tobramycin
Amikacin Ceftazidime *Ceftazidime Amikacin
*Chloramphenicol® *Chloramphenicol® Aztreonam
*Levofloxacin Levofloxacin Cefepime
Piperacillin-tazobactam Meropenem Minocycline Ciprofloxacin
Ticarcillin-clavulanate Levofloxacin
ﬁ Minocycline *Ticarcillin- Imipenem
w *Ticarcillin-clavulanate clavulanate Meropenem
= >
. OE : —
m w o Cefepime Piperacillin-tazobactam
a ] Ticarcillin-clavulanate
> E g | Cefotaxime
8 <0 Ceftriaxone
O=kF - -
E o Trimethoprim-
o © sulfamethoxazole
o Doxycycline
E Minocycline
Tetracycline
Piperacillin
Trimethoprim-sulfamethoxazole
Cefotaxime
Ceftriaxone

Chloramphenicol®

GROUP U
SUPPLEMENTAL
FOR URINE ONLY

Lomefloxacin or
ofloxacin

Norfloxacin

Sulfisoxazole

Tetracycling®

Abbreviation: FDA, US Food and Drug Administration.

« M i J gl aalsl
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Neisseria Streptococcus Streptococcus spp. | Streptococcus spp.
- Haemophilus spp.' gonorrhoeae pneumoniae’ B-Hemolytic Group® Viridans Group®
“ E Ampicillin™" Erythromycin™® Clindamycin®? *Ampicillin™
<S5 *Penicillin™
% > & Erythromycin®*?
14 —
8 <K Penicillin™ TPenicillin” or
o s0 (oxacillin disk) ampicillin"
¥ E Trimethoprim- Trimethoprim-
o sulfamethoxazole sulfamethoxazole
Ampicillin-sulbactam *Cefepime Cefepime or Cefepime
> _ *Cefotaxime” cefotaxime or Cefotaxime
d Cefuroxime (parenteral) *Ceftriaxone” ceftriaxone Ceftriaxone
= >
s NE Clindamycin®
o |I..I_.I B Cefotaxime' or Gemifloxacin’ Vancomyecin WVancomycin
o ceftazidime or Levqﬂoxac!rﬂ
8 o ceftriaxone’ Moxifloxacin’
b g n Ofloxacin
(O] % E Chloramphenicol®' *Meropenem"
ag
E Telithromycin
Meropenem' Tetracycline’
Vancomycin®
Azithromygin® Cefixime or *Amoxicillin Chloramphenicol® Chloramphenicol®
Clarithromycin® cefpodoxime *Amoxicillin-
Aztreonam clavulanic acid Clindamygin®
Amoxicillin- Cefotaxime or Erythromycin®®
clavulanic acid® ceftriaxone
Cefaclor® Cefoxitin *Cefuroxime *Daptomycin
Cefprozil® Cefuroxime
> .
=1 | Cefdinir® or Levofloxacin
&l g cefixime® or Ofloxacin
o == cefpodoxime’
020
[ H Cefuroxime (oral)® Ciprofloxacin or Chloramphenicol® Linezolid Linezolid
22 w ofloxacin
(o) "_"|| 7] Quinupristin-
14 . - dalfopristin®
o & E Ciprofloxacin or Penicillin’ *Ertapenem P
20 levofloxacin or *Imipenem
0o lomefloxacin or
';"-' moxifloxacin or
ofloxacin Linezolid
Gemifloxacin
Ertapenem or Spectinomycin Rifampin’
Imipenem Tetracycline’
Rifampin
Telithromycin®
Tetracycling®

Abbreviation: FDA, US Food and Drug Administration.
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Bacteroides fragilis Group and
Other Gram-MNegative Anaerobes

Gram-Positive Anaerobes®

Amoxicillin-clavulanic acid
Ampicillin-sulbactam
Piperacillin-tazobactam
Ticarcillin-clavulanic acid

Ampicillin®
Penicillin®

Clindamycin

Amoxicillin-clavulanic acid
Ampicillin-sulbactam
Piperacillin-tazobactam
Ticarcillin-clavulanic acid

Ertapenem
Imipenem
Meropenem

Group A
Primary Test and Report

Clindamycin

Metronidazole

Ertapenem
Imipenem
Meropenem

Metronidazole

Penicillin®
Ampicillin®

Ceftizoxime
Ceftriaxone

Chloramphenicol

Ceftizoxime
Ceftriaxone
Cefotetan
Cefoxitin

Cefotetan
Cefoxitin

Group C
Supplemental
Report Selectively

Piperacillin
Ticarcillin

Tetral'::'_\lrt::lil'leb

Piperacillin

Moxifloxacin

Moxifloxacin
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A3 clin 55155 5 b3l (gl K15 e ol b ey ot sloml olgs 4 e LSV 4 s
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Testing Conditions Minimal Quality Control (QC) Recommendations (See Tables
3A and 4A for acceptable QC ranges.)
Medium: Disk diffusion: Mueller-Hinton agar (MHA)
Broth dilution: cation-adjusted Mueller-Hinton broth (CAMHB) Escherichia coli ATCC®* 25922
Agar dilution: MHA Escherichia coli ATCC® 35218 (for B-lactam/p-lactamase inhibitor
Inoculum: Growth method or direct colony suspension, equivalent to a combinations)

0.5 McFarland standard
Incubation: 35 + 2 °C; ambient air;

Disk diffusion: 16 to 18 hours

Dilution methods: 16 to 20 hours

* ATCC is a registered trademark of the American Type Culture Collection.
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Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole m (ng/mL)
Group Agent Content S ! | . R S ; | : R Comments
PENICILLINS
A Ampicillin 10 ug =17 14-16 =13 <8 | 16 =32 Sl 5 gl S lule Olget gl 4
: 35 gaoslizal
B Piperacillin 100 png =221 . 18-20 <17 =16 | 32-64 =128
e} Mecillinam 10 ug =15 | 12-14 =1 =8 16 =32 255 grealizd (5 53l olKies wgal S sk E.0ON ay g blis 55 Lais 0
0] Carbenicillin 100 ug =23 20-22 =19 <16 | 32 = B4
o] Mezlocillin 75 ug z21 1820 ' =17 <16 3264 =128
o Ticarcillin 75 ug 220 © 1519 | =14 <16 . 3264 | =128
B-LACTAM/B-LACTAMASE COMBINATION
B Amoxicillin-clavulanic acid 20/10 pg =218 1417 =13 =8/14 16/8 = 3216
B Ampicillin-sulbactam 10/10 pg 215 | 12-14 =11 <8/4 | 16/8 ' 2 32/16
B Piperacillin-tazobactam 100/10 pg z21 . 18-20 r =17 = 16/4 : 32/4-64/4 . = 128/4
B Ticarcillin-clavulanate 75/10 pg 220 ' 1519 ! =14 =16/2 | 32/12-64/2 | =128/2

CEPHEMS (PARENTERAL) (including cephalosporins I, II, Ill, and IV.
Lps l5S el LS 5 s fge L S U sl b b lalin 5 ncy s e i g3 5 sl o & S U 5 Sigalls (glat S ol S dK2 LT Tl 55 25l
55 14w VU;JJ;Y 3 (038U pher 5 oS53 hon ey S (ST g o 53U )l s o Jis (1 0l 3L (8 ks Slsline ¢l 35domn (glaesls 5 (PK-PD) Saliys SLis6 5 SanS SLoys oo oot o35l dlis & Y
5 &y (cefuroxime) (oS 35k 5 (cefepime)mu Clodd S gh 3 55 S A AL YN 55 s L.\qu PRSP P PPOTCION ISV RS P P IYCHUOS S 3 ool (M100-S820) Y*\+ w65
oY )i s @ IS 5l B ESBL uns 5, ol plsil a5l moslial dd i lasbas 518 Sloy Sl el (el Slaskan il 4 (3L B3 52 bS53 gl slasgs (d b e ledls L5
35S el AL 2A-SL LSS Ul bl U ESBL a5 LT dadKyljl 3 (5 oends dior slaslins 081l 0lej B Jlm opl b (ol oS pslie a0 1y e o b plgi il dlags s Jlir sl e 1S 6 s
Bl dode Ll e Sgra Sipke IS L S5 peedsl Slal (51 ESBL cns (2ol
Lol [(cefoperazone)s o3, siw 5 (cefamandole)d saali (cefonicid).....s siv ‘(nbxala:tam)rtzs\(l;y Al] sl 3 pds T 4 s By3iS 3 (Gl 5 S Gbagsls Gl el Slajlas S Cuilser 5 AL
VIS 5o oo il cte ESBL el (80 S1 .(sdanxl e 2A-S1 LaSS il w)ssdpbnil 4L ESBL (s Ol al Jaide wstipy b SandS gk S (U5 Lt 3l (gl Wagyls cpl 5l eslinad ST clouis

. Please relfer to Glossary l.)
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Cefazolin

30 pg

T T

=23 20-22

=2

cslw A jﬁr;’f JL:): X’lj’ J'}AJ.\ L;L»J,—&T‘_;Lh)‘.g.a K

RG]

Cephalothin

30 pg

15-17

16
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm (pg/mL)
Group Agent Content S i 1 i R S i [ i R Comments
CEPHEMS (PARENTERAL) (including cephalosporins |, II, lll, and IV. Please refer to Glossary I.) (Continued)
B Cefepime 30 pg =18 15-17 =14 =8 16 =32 WY oa C; YL sl A D§ Y sless s s g e kS Slaslns )
! ] ] sl el
B Cefotaxime or 30 pg =26 23-26 | =22 1 2 ' 4 . . i e . .. N .
B ceftriaxone 30 pg 223 2022 | =19 s1 1 2 1 =4 5 OpeSh e sl Zola T8 o 0 5) Gloy 0255 59 (e ek Slasline Y
! ' ' ool oSG s gl sl A a0 )
B Cefotetan 30 ug =16 1315 <12 <16 | 32 | =264
B Cefoxitin 30 ug z18 1517 ¢ =14 =8 | 16 232
B Cefuroxime (parenteral) 30 pg =218 15-17 <1 =8 . 16 . =232
5 i i el el A a0 SN0 Slass s 535 sen e (SLaskne AT
[ Ceftazidime 30 g =21 1820 : <17 =4 8 v =16
i i Sl Sl A a8 Slys w3 5 g e el Slaslre N 8
(@] Cefamandole 30 ug =18 15-17 =14 =8 | 16 : =32 See comment (7).
o Cefmetazole 30 ug =16 13-15 <12 =16 ! 32 =64
o Cefonicid 30 ug =18 15-17 =14 =8 16 P =32 See comment (7).
(o] Cefoperazone 75 nug 221 16-20 <15 =16 | 32 ] 264 See comment (7).
(@] Ceftizoxime 30 pg z25 22-24 =21 =1 ' 2 ' =4
: : .wlg;.oLw\T)Arjf\A;}b)sﬂj)jjsﬁﬂﬁ”ﬁdu)w.\o
o] Moxalactam 30 pg =23 15-22 <14 =8 | 16-32 | =64 See comment (7).
CEPHEMS (ORAL)
B Cefuroxime (oral) 30 ug =23 15-22 =4 | B8-16 . =32
(o] Loracarbef 30 ug =18 15-17 =8 16 - =32 Sl SasS 5l plaase S ol pae GBS e s 4 M
: Gl )81, 5 (CEfAiNIT) o din sacSass & 5Ts 5 5 ladbissy
: Sl s bl L S Sde lar dlag sl ply s el O3S
sges SR 5 bl S opl b Ss
5] Cefaclor 30 ug =18 | 15-17 | <14 =8 : 16 | =32
la] Cefdinir 5 ug =20 | 17-19 | =16 ] 2 ] =4 See comment (16).
o] Cefixime 5ug =19 i 16-18 i <15 < ; 2 ; =4 5,00 3;!)\5 )LL(de ‘51_&43; 6'}'! &"‘3 51 5Ll ) Y
(o] Cefpodoxime 10 ug =21 | 18-20 ! <17 =2 ! 4 ] =8 See comment (17).
[¢) Cefprozil 30 ug =18 1 1517 : <14 =8 : 16 | =32 & lailgsy WS 5l glaasw Sepl 5 ae b EIE s Ws 4 A
Slaa s 1 s o0l O3S Sl (CEIPrOZID) 15 5 i A
; ; E E 503 Gl S 5 il €S bl L 5 e e
Inv. Cefetamet 10 ug g8 | 1517 | =14 =4 8 =16 See comment (17).
Inv. Ceftibuten 30 ug =21 | 18-20 i <17 =8 | 16 | =32 20133 50l8 sl slads gas Sl el glags St gl Las N4
— i Jsd Wl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm (ug/mL)
Group Agent Content s ; I R S I ] R Comments
MONOBACTAMS
c Aztreonam 30 ug =21 18-20 : =17 =4 | 8 =16 ey - -
E ! .CMAQ.GL‘/\JADS\&u):ﬁ))jjsﬂﬂwdu)l,u.\"

CARBAPENEMS '

o 53 XN 5 55 5k sl 6l esllS (sl ed ik (g e gl cifedd Cheo 5 (S50 & 45 Slanl)lS Wse slaay s MIC jalie (SuST, 5 ol s g laosls PK-PD (gla (S5 (iljsl s> 4.1
«a,_f@)bs sl B3y s r.‘..;‘u\S sl L@J Ay e dla L MIC & u.:l.hr.._.ilf)l 3l u,.i'.U slacisie Ol ;s sy ol & 5 L .wl;.\iaﬁ S b Jg': » 9 .L.in;‘a\:; M100-S20-U euai 54, &
63 gdoma 53 lhr:.;l.ulf A G &S &LAA-‘J}:‘ Sl dsd o slgin Al sl S u.N‘,b O r.w‘) QJ‘”@A.!’\JL;bIJ oYl s ol 595 SSlas= L ‘.:.;lu\s u“‘)’ r.lj) slaigs 51 dalgsu bls.i}; Q...«b.iu
238 yslie Sske ranatia b i S a1 p pslhe b b Sl
S SLajkns 5 ealaial 51 s 3 gLl 2A-S3 0kd gy (eSS g el [modified Hodge test (MHT)] g &L ks SiolesT Wb dnSeslitul o (g s (o slns 51 1 Laol&ilesT &5 Sbej &
(3 pdanzml o 2A-S2 Jydor ) MHT b3l plomil 4 (6508 ccigie J 25 4 (554 kg Sltal (51 5o s

ko s b3 OIS 4 a5 tiin pslie 5 by Coubos b slae g 3 GBMIC 5 42 lge Sl s eis s Bkas L3LaylylS o ol 5.8 5o b

G Sllae woey ol 5 s el pasal 0 sl by b b 33 gdome 5 LT K 31U 2y S b oyl MIC & aladlynl 51 (S0 shsie Oloys 5o alylS Al sl e
5,185 9 9 SIS o510 4 eadd mS

58 il by el Sas g5l ol MIC (pslie b sl ol lydm 03 50ms 33 (LM C) el ,;.:._e.r.;e,,,‘,al.!r;;‘,fMIqunJvaﬂ_,aw@y; bk g g0 o555y B4 S &'z gz MIC
bl 5 bslelyls W s )

B Doripenem 10 pg =23 20-22 | <19 <1 2 >4 Ced Colw A 2000 MG Sloys w355 595 2 e S slasbae YY

L Ertapenem 10 pg > 23 20-22 | <19 | <025' 05 =1 el Sl Y 20§ Slass 0235 395 g (Fen ek 5185 Lne YT

B Imipenem 10 pg >23 20-22 <19 <1 2 24 (MR LN 200 Gl ) e3P e syl TE

; ; ) gl

B Meropenem 10 pg 223 20-22 : =19 <1 2 >4 S g..r—l..../\,anpf\ Sl 23 192 g Fe el 51 )kme YO

AMINOGLYCOSIDES - A oF —~ -
s S el WL 5 e S50 b Bl Ll sl e a5 5SS sel 4 G INVITTO Lyl s o Sae MK 5 M paller (slad S 1 jladn Y1

A Gentamicin 10 ug =15 © 13-14 <12 =4 8 T =16

A Tobramycin 10 pug =15 | 1314 =12 < 3 8 . =16

B Amikacin 30 ug =17 . 1518 =14 =16 | 32 =64

(o] Kanamycin 30 nug =18 1417 =13 =16 32 ' = 64

O Netilmicin 30 ug =15 13-14 =12 =8 16 ] =32

[¢] Streptomycin 10 ug =15 12-14 =11 - - : - 5,13 5= s MIC (dl 5 (6 s slas Ll YV
TETRACYCLINES

U N N B polia b Luly d- cosles ls Skﬁur-«ég)‘ Sl e S| g s § iyl e SASKlsube by Sl oSt 4 s ol GASLLL S 4 oS &LAV.‘..._.S@)‘ YA
Ll el 9 o b S Lsbe (Gl ST 4 cl Sas

C Tetracycline 30 ug =15 12-14 =11 <4 8 =16
o] Doxycycline 30 ng =14 11-13 =10 <4 | 8 =16
(o] Minocycline 30 ug =16 1315 =12 =4 8 =16
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nealrest whole rl'rlm - (ug/mL) -
Grou Agent Content S ] | ! R S ! 1 ! R Con ts
FLUOROQUINOLONES
i sie 3l el (slod gadles 155 8l se Olajys 4 &b L ceSE L0 P sS85 L Oleys po il Sas ditn pilie dosl S-S 4 &S O 255,556 4 e glag s losy, o= oeisbselle ;s ¥4
05525 05 5508 L 0Ly g 53 ol Kn oty ol 5 35 00ls g3l I35 3 il ol Kol g e 5 ooy 555 58y ol (LDl gl 511 i ol i Kooty om0 il glony, ol
2358 S sia ke Sslen aasie Kl b ssd pheo s 3l opl g3 sl Sads,
B Ciprofloxacin 5 g z21 | 1620 | =15 =1 H 2 | z 4 - [CPR | LFDA | 5 ol Yo
B Levofloxacin 5 pg 217 i 14-16 _: =13 <2 i 4 | =8 led 3 b gy Homels s12 0
u Lomefloxacin or 10 pg =22 | 1821 | =18 =2 H 4 H =z 8
u ofloxacin 5 pg =16 | 13-15 | =12 =2 4 =8
U Norfloxacin 10 pg =17 | 1316 | =12 =4 8 ] =16
[s] Enoxacin 10 ug =18 : 1517 ' =14 <2 ' 4 ! =8
[¢] Gatifloxacin 5 pg =18 . 1517 . =14 = 4 =8
o] Gemifloxacin 5 pg =20 | 16-19 | =15 =025 . 0.5 i =1
[e] Grepafloxacin 5 pg =18 | 1517 | =14 = i 2 . =4
Inv. Fleroxacin 5 ug =19 . 16-18 ' =15 <2 4 : =8
QUINOLONES . . . .
o] Cinoxacin 100 pg =19 : 1518 : =14 =16 32 ! =64 See comment (19).
o Nalidixic acid 30 pg z19 @ 14-18 @ =13 <16 - . =32 b @sed 3 el GlagSL gl bl esdle dwl SLSJE XY
0 LoJaSe sl 4 Cow wilh S Cols Gy Al e
s ilesl 5 gy bt slaipie ekl (sladl sl
See comments (19) and (29).
FOLATE PATHWAY INHIBITORS
B Trimethoprim- 1.25/ =16 : 11-15 | =10 =2/38 ! - ! =4/76 | See comment (2).
sulfamethoxazole 23.75 pa ' ! H '
u Sulfonamides 250 or =17 © 13-16 | =12 =256 ; — © =512 Soolgl sor LS 5 odisles Olgeas A5 o (SufisOXazOkR) 55LS sos ol 5 Y'Y
300 ug : : : S gdedliial (sl 35 g0 Sl J s S
U Trimethoprim 5 pg =16 : 11-15 : =10 =8 H — H =16
PHENICOLS
C Chloramphenicol 30 yg =18 | 1317 1 =12 =8 | 16 1 =32 335 o IS s b sl ol oius &g 3l el slasSL sl XY
FOSFOMYCINS
o Fosfomycin 200 pg =16 1316 - =12 =64 - 128 - =256 405 3,008 (gl sl d8aws £ gel 3l edili EucOli (gl Lais X8
i3580 85 Sn 00 (g5l mlosind 0 55 Sa Yoo Sy S YO
: sl
il 8T 53 g5l (S T cal e MIC (s sdidn b o5, ¥
: sy 3 ashadlsl i N SSAS A e 53 055 See YO L ST e
3 ghoslinal LU @l,ah:an BERUS W)
NITROFURANS
u | Nitrofurantoin | 3o0pg | =17 | 1516 | =14 | =32 : 64 | =128 |

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; ESEL, extended-spectrum [-lactamase; FDA, US Food and Drug Administration;
MHA, Mueller-Hinton agar; MHT, modified Hodge test; MIC, minimal inhibitory concentration; PK-PD, pharmacokinetic-pharmacodynamic; QC, guality control.
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Slp rlo 1S 6 S 03V )i S50 gl S S S ESBL (ns sy SlatulesT plmil oo g groslinad s e (slaslne 5168 Slos LBL 0 (5l Slaslns kS 4 (53U
12 ESBL o5 (el s ;S ploil D cpl wlid p b ESBL a2l 3T o Sl 3T 55 (6 o it (slasbne (1l O3 B Il ol b Lol i pglie s 1y oo gin b pU 58 55T Ly e i
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Test Initial Screen Test Phenotypic Confirmatory Test
Test method Disk diffusion Broth microdilution Disk diffusion Broth microdilution
Medium MHA CAMHB MHA CAMHB
Antimicrobial For K. pneumoniae, For K. pneumoniae, K. Cefitazidime 30 pg Ceftazidime 0.25—
concentration K. oxytoca, and E. coli: oxytoca, and E. coli: Ceftazidime-clavulanic acid® 30/10 ng 128 ng/mL
Cefpodoxime 10 ug or Cefpodoxime 4 ng/mL  or Ceftazidime-clavulanic acid 0.25/4—
Ceftazidime 30 ng or Ceftazidime 1 pg/mL or | and 128/4 png/mL
Aztreonam 30 ug or Aztreonam 1 pg/mL  or
Cefotaxime 30 ng or Cefotaxime 1 pg/mL  or | Cefotaxime 30 pg and
Ceftriaxone 30 ng Ceftriaxone 1 pg/mL Cefotaxime-clavulanic acid®  30/10 ug
Cefotaxime 0.25—
For P. mirabilis®: For P. mirabilis®: e ol § ol oY el sla, eyl ol ) B4 na/mL
= 5 92 Bl SERCT LNt B ANTIEY " . .
Cefpodoxime 10 ug or Cefpodoxime 1 ug/mL or <N ;; . ‘ﬁ S’ ey o . j Cefotaxime-clavulanic acid
Ceftazidime 30 ug or Ceftazidime 1 ug/mL or SV ol en 5 ol gl 5 enSU i 0.25/4
Cefotaxime 30 g Cefotaxime 1 pg/mL (s plolizal Al —B4/4 pg/mL
' ‘ o ) Sl i etz (s KL Lalasl o) S Sl 5 5l p3Y b gl bl sl
s Sl Gt el s Ss Rl DI s sl s s Sets Jle S baes 5 2leia qudbin 5 oSl i
(Lisy o 35 |y Ladeds Sl (25 Sl (Aisy o 35 (5 senlanal
Ineculum Standard disk diffusion Standard broth dilution Standard disk diffusion Standard broth dilution
recommendations recommendations recommendations recommendations
Incubation 35 + 2 °C; ambient air 35 + 2 °C; ambient air 35 + 2 °C; ambient air 35 + 2 °C; ambient air
conditions
Incubation 16—18 hours 16—20 hours 16—18 hours 16—20 hours
length
Results F K. iae, K. d | = L 2 ~ Ll 5 P -
“ E,orcoﬁ; preumonas. oxytoca, an J “’C“E;;EQLJF 6LAL:]A; V\r > J“). SOl i omm il Ll e Al s il [olen s Sats bl SIS 2 MIC chile 31
Cefpodoxime zone =17 mm M Sl 4%‘0 © L ool e ald Ji;ibﬂ Sk Jalse 5 S | Jelse chle L aolis ol SOV L
Ceftazidime zone =22mm 3 sy ShelS AL T S e dle Ll s Al SV | AT (el SOV 05 S Sk
Aztreonam zone = 27 mm sy MIC > ApmL 55 ST SdsS| 235, N N o T J) el ESBL w5 55 ol als 2in L
Cefotaxime zone =27 mm MIC> Yugil L 5 4 | EBL s Ol el SOV 050l 4 | = B AL b D S
Ceftriaxone zone < 25 mm = TH o B @54"’}:“ W medliie L s e sladle Jie ol ) - sl gl MIC=Apglml o ki sl
For . mirabilic® LSt U550 sl (B YY) = el S 3 - i U st (MIC =y pg/mL sl K8
Cc;fpc;do;iiﬂér:c;ne = 22 mm g 25003 5 Ml i 058t i
Ceftazidime zone =22 mm ‘V“—“SJ’_«"?"*‘ 2 MICZ YpgimL L]
Cefotaxime zone =27 mm Ll sy @ SUphe L il 5Lads
EBL W5 6l canl S Y 53 0l S5 (claesgdos
i
<« v dio Jyd s
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Test Initial Screen Test Phenotypic Confirmatory Test
Test Method Disk diffusion Broth microdilution Disk diffusion | Broth microdilution
Reporting

ol 4ob T s ESBL W5 a5 e s ples 5l
U3 Sladstor DS el 1 pU 55T 5 s s flir (81 ok i (laslne 5 LadKule3T S
3 g Sl Lo ¢l & L ) ESBL otiS A5 slag e (S peslicl CLSI 2010 31

S 5158 el rb‘y‘jsﬂ

Sl i3 & G5l S o Ll pU g 55T 5 e Ml St ok e Slaslme wlK2ila3T S
33 S8 ke Ll ml 5 s LS 0 Bl gl s

Qc

recommendations

When testing ESBL-screening
antimicrobial agents, K.
pneumoniae ATCC® 700603 is
provided as a supplemental QC
strain (eg, for training,
competency, or test evaluation).
Either strain, K. pneumoniae
ATCC® 700603 or E. coli ATCC®
25922, may then be used for
routine QC (eg, weekly or daily).

E. coli ATCC® 25922 (see control
limits in Table 3A)

K. pneumoniae ATCC® 700603

Cefpodoxime zone 9-16 mm
Ceftazidime zone  10-18 mm
Aztreonam zone 9-17 mm
Cefotaxime zone 17-25 mm
Ceftriaxone zone 16-24 mm

When testing ESBL-screening
antimicrobial agents, K.
pneumoniae ATCC® 700603
is provided as a supplemental
QC strain (eg, for training,
competency, or test
evaluation). Either strain, K.
pneumoniae ATCC® 700603
or E. coli ATCC® 25922, may
then be used for routine QC
(eg, weekly or daily).

E. coli ATCC® 25922 = No
growth (also refer to control
limits listed in Table 4A).

K. pneumoniae ATCC®
700603 = Growth:
Cefpodoxime MIC = 8 pg/mL
Ceftazidime MIC =2 ng/mL
Aztreonam MIC = 2 pg/mL
Cefotaxime MIC = 2 ng/mL

Ceftriaxone  MIC = 2 pg/mL

When performing the ESBL
confirmatory tests, K. pneumoniae
ATCC® 700603 and E. coli ATCC®
25922 should be tested routinely (eg,
weekly or daily).

Gy 45, e dls ks Ecoli ATCC 25922
boamlie el SOV 5 Spm sl oS5
Sl Gl SYDS ) olga Sism sl

Al el (€ Y) Ymm

dls s 5050 K. pneumonia ATCC 700603
SOYAS - i oS5 sl Z 0MM s s
el SOV - ST i (51, 2T MM )

When performing the ESBL
confirmatory tests, K. pneumoniae
ATCC® 700603 and E. coli ATCC®
25922 should be tested routinely (eg,
weekly or daily).

55 ¢y MIC chi Ecoi ATCC 25022
S AL anlie 5o ad SOVRS 5 S s
(CPRSY S 2eS (Al SOV 050) g

-*il-h;"’u:"“ls

55 52 Y zals K. meumonia ATCC 700603
WLl YL 551 S 5 3l wlial Oy 5 MIC
P ‘-‘gjﬁ;ﬂ Joeslaial b anslas s

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; ESBL, extended-spectrum p-lactamase; MHA, Mueller-Hinton agar; MIC, minimal inhibitory
concentration; PK-PD, pharmacokinetic-pharmacodynamic; QC, quality control.

Lo s 85 25

Gy w751y Ll oS Sy o )Lz ol Sl i 5165 545 prin 5 s 5B oliln sty 6 ESBL 5 5 Qi J2lsT
2R dslee b oddags o506 J e DASealinad Ve v opg/mL Ll sl SV MS 0005 Jglons 51007 UGN + HG) ) SN IS 0SB s 5 (7 HGN * HY) ol SN SIS il glaSs g5 50 D
03 bSws Oslsl 351 8 cele S L Sl deSeslial G 5 e 3l skte ol 5l S @LS1 (Y Ug) peSUshes 5 (FHUG) oy sl slaSiss w1y dewl NS 51 ul (oS o 5=Ve3C 3 eni

eSS e 5 590 b ASeslatal cags 1 ey Al | ey ol r)'\/ Obo3 sy lis DULESES 5 sl SOV IS Ol (gl s adds Vo 550 O g N ) cla.d
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(M 100—320—U).:}&L;=e.>u;.~| o s‘:—?\f Yol u“"j BL JL. L-,;;! Py al&ﬁl{)\s &5‘Jf Ll 5)3.\.53 Ls\.k)l._au J| ‘5}‘5‘5 Jais

S 2972 535 2804 Olles 3l eddli slags SU ST gl (MHT ) saul Sabesl 5 (Conlodd a3l 5 2A-S3 eSS J gt 3)ads! 5,2 S2ala3T o cnl 310
AL e 3 g pn Rl e SRS L o5 gl Slsl (515 45 pleddgnl bl (sl Kl s MHT Y

s £5Y (S ol gl S 53 ek (Ll e Wt MHT b3l a5 gladlypl sl ¥

When to do this )
test: @A S5z (s slaslne 51 eslial bl 5L Sl Lol s iS A 5 anl ST 0 Sy ga s 4 el s S5 e i L cisie J xS gl b s
S e (ertapenem)(.;ﬁ'l;)l 4 Cosl pke e ) Cwlas U b Sl (..;;L;_)lS C}’ Sl S b K w ‘V)w Syl S5 slad sl
(O3Sl s 5 oS 55 o (2t ST s 05312 s AW e i T3S 5 0 Jule 51 2 L S (ol Sl LS )5 S0LES
Al e Sis el 45 55 Llad sl 4 5o Ll S s g;iuj(.te,;n ol Lls o slia
Test method MHT
Medium MHA
Antimicrobial Ertapenem disk 10 pg or
concentration
Meropenem disk 10 pg
Inoculum
DCS i3 dules 46 05 MF 3kl 508 Jslas 8 gl o mle James U (S350 55 p o 53 (GSSL oSN EccOli ATCC 25022 51 )
gl S 33 WV el 4 b lae b (S35 e e L L O s (Y.YA L VYA gloas [Growth Method] GM L [DirectC?IonySusper\sion]
oS b3 s il spd S 4ids Ve BY Sde 4 s da..d daseil=l Lagled c:ilj s 3l lazl sy, aole 1 LSBT s Jse lass
Aas 5 s da..d)z Y sl K sl i L (ertq)enem)rz,vl:)l Sss lion sldad a5 555 jeesls
@ﬂj s 4> U (s bt Syson g Als S0 T Lams 695 311 JaS 4 b J’“ﬂuﬂ 3y50 6,80 (wele YEo3b 28 51 IS ¥-0 Y
S 1y pladd sl slass A YOMMU Yo Blas b sl Jast b diSeslizal Ol b V0L O 51 skl sl (Y 5 e IS gl agle
FOWAE SPR e Ko s S (Yormm Vee ls)s s Ny Osten Jae b S ‘}_<:m_: ‘s;@méﬂ b S 5 Ols e
VMmNl 4 5) ST Omen Jae S S 5 S s b b
Incubation 35 + 2 °C; ambient air
conditions
Incubation length 16 to 20 hours
«— Jx dmio J}A? Aalsl
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Results 3 (S aer DS SL S T 30 e 5 ol dom 3 )y Olsme 3l S 51 L 6 G ¥ s ) sla S Gllae oyl e S 51 s
Aoled g A,y lge aidate

Slells s ks 5l coze = Clover leaf g ,1s S, gl Hles dla Jotls 4 sy 21580

SenlolS a0 a5l e by e dls s 4 3, S ee

S L GBI s 05k aikie o e ol s 5y E.0OI ATCC 25922 4, Jlas 0 e 4§ A35) 5 (5lg0 ol San nds 3l § pons
ol s B 5 S ) 81 g 8l i a3 5 (7 K808 5 maes ebimil (5 5L,

2l MIC s T 2l s 057 33505 MIC (yblS s 158 51 18 e 4l b (2ulesT 0 St & 5y

Reporting S 1 45 grag] AN OIS S g3 b S SRS iaS 4 L, MHT b

Al 3Y WL Gl e 53 ekl el e T MHT bl a5 sbdypl oly

Qc Test positive and negative QC organisms each day of testing.
recommendations
K. pneumoniae ATCC® BAA-1705—MHT positive

K. pneumoniae ATCC® BAA-1706—MHT negative

Abbreviations: ATCC, American Type Culture Collection; KPC, Klebsiella pneumoniae carbapenemase; MHA, Mueller-Hinton agar; MHT, modified Hodge
test; MIC, minimal inhibitory concentration; QC, quality control.
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ol 53 (KPO) i sosty ShownlS g 5 SLaislylS Gt 53 atlesl pl (S5 5 Comlom b0 IS ol 55 sl asl 55T 5,20 (gt s (535 SRalesT Jisay Goes SilesT opl 4 by o slaaesss )
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sl paseial 5Ll s uJ g oS lie gl &Uﬂ A S5 s el sl 1A 31 i add g5l
2yl Ll o DRSO G I 1V rjf Gl el 3 Slegly8 a5 lulil ol Lau,iib-ﬂ ol s Olis & s s s 5 (dlosls = Y

E. coliATCC® 25922

_ Inhibition of E. coliATCC® 25922
by ertapenem

Enhanced growth of E. coli ATCC®
25922 Carbapenemase produced by K.
pneumoniae ATCC® BAA-1705
inactivated ertapenem that diffused into
the media. Thus, there is no longer
sufficientertapenem here to inhibit E.
coli ATCC® 25922 and an indentation of
the zone is noted.

Figure 1. The MHT Performed on a Small MHA Plate.
(1) K. pneumoniae ATCC®BAA-1705, positive result;
(2) K. pneumoniae ATCC®BAA-1706, negative result;
and (3) a clinical isolate, positive result.

N



Figure 2. The MHT Performed on a Large MHA Plate With Ertapenem.
(1) K. pneumoniae ATCC® BAA-1705, positive result; (2) K. pneumoniae
ATCC® BAA-1706, negative result; (3-8) clinical isolates; (6) negative result;
(3,4, 5,7, 8) positive result.

Figure 3. An Example of an Indeterminate Result. (1) A clinical isolate
with an indeterminate result; and (2) a clinical isolate with a negative result.
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(Y1 4515 M100-S20 5 2A

3T plosl 58 pplonl (Clodd aslsguas s b3 55 oS oo MHT (sl bt (5o Joudly st 51 elital b L tolodl pl 353 3158 5 plos el 5 R Gl el b s byl gy dodor (6 el (slaslons 55,5 B3 &
(gt 158 wdal sty ol allan b Conglie b ol Comlar ) (550, 35l Coglie b bty Sl oltulo}T Jaw 5 0l 2158 el ples 4 45 Mg pl g1y MHT i), b byl e

Test Initial Screen Test Phenotypic Confirmatory Test
When to do this R R e P . . . T <
test Glhae LaallS (gl Ll 51 oliil Syg)0 bBD b3 550se | STt O3l sk LLMncy) s M g Jd 3 09 Serld ol G ) e b S sl 5 ke  SILE SRS
5 3,5, (YoA e 4 615)M 100-S20 s (058U s 5 oS 55 s (o s s
Test method Disk diffusion Broth microdilution MHT
Medium MHA CAMHB MHA
Antimicrobial Ertapenem 10 pg or Ertapenem 1 pug/mL or Ertapenem disk 10 pg or
concentration Meropenem 10 ug Imipenem 1 ug/mL or
Meropenem 1 png/mL Meropenem disk 10 ng
AT ey Seos 1a50)
lie LIS Wjlanlyls ¢ ST 2
(sl
Inoculum Standard diskldiffusion Standard broth dilution @l Lme U (S50 58 0 02 (SSLE endlS ) EuCOli ATCC 25922 51 0.5 MF 5 5L6keed 5508 slas & gomilons s G )
recommendations recommendations pr b1y 0T g (TYA L)V YA slacy [Growth Method] GM L [Direct Colony Suspension] DCS i 5,4z les 445
Al il Ses S Ll gy Al BT opms Sy Lo gl S G VN el g e b (655550
(ertapenem) ..t ;| Clacaas 1Y ) Gla K8 5 b clons g e 58 S aids V0 BY e 4y Lams Cla.d Aaseill
IR el e R R T
Lt gty 5 dolsy Ss0s LT dass gy 511 Aald s b lesT 3500 (g SU (wel YE)o3b iS5 oS Y=o Y
b AsSesliad g b 5305 S0 Ve ) 3 e ol sl (V5 LS Gilanlioled il S a3l b i
Gb Sy ;:.,.. S c:il;&/:i G s Ul e S pladn) slas asbYomm G Y Has J‘iL’C;j‘l‘ Lo
oY 5V s K2 55 a5 o ls BT Osn s
Slassbe Qoemm Y or s 4y 5 5a),8T 0 en Je S S 5 S5 Gy b b
Sopdb Sk
\—¢ \ Sawd slaws
V-1 \ Jypl sl
Y Y CtS J xS 4 e sld
Incubation 35 £ 2 °C; ambient air 35+ 2 °C; ambient air 35 £ 2 °C; ambient air
conditions
Incubation 16—-18 hours 16—20 hours 16-20 hours
length
— v dmis Jad Ll
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Test

Initial Screen Test

Phenotypic Confirmatory Test

Results

Ertapenem 16-21 mm
Meropenem 14-21 mm

s SV s oS 4, e Al s
Sl g aliss el S vl
J s o Cndls ol eble 3L
Gt 03gdoe 3 Sl ol Sl
sl el oy S e

Apasplodl 1 la wily s

el gl ! S 10)
e b Lilalls oS8
(5,1

Ertapenem 2—4 pg/mL
Imipenem 2-8 pg/mL
Meropenem 2—-8 pg/mL

Ll S3YL 55 a5 MIC slis
Ll sl LS ad g alas el S

EFREA P CNS PN e P
53 (Yo 4 5l5) M100-S20 e

.J;;j)bfewl..;éﬂ,ﬁn)m

gl il nlesl &bl
.;;,,%l;;l

CiS bt B e 5 ol A oy Gl LY 5 e S Gillas |y 6 Db (gl Wl S 51 ey
Al s by Slge ailaie 5 (Wals 4y L) hlesl 3550 5 S

Senlyls W k5l coze = (Clover leaf o508 S 5 sl sles dls Jotls 4 i, il 58l
Sleybls g s 51 e = s Jlge dls s 4 a5 gl

A= ol s s Ecdi ATCC 25922‘JW"«) e 4 e € LSS5 ol ol San Ladd gl 51 Ll
JBt ol ol gl ol 4l is GhlegT L S0 p panis A5 05 adlave S (581 S las bl
I R

@B IS S S gls wil s bl s e b bl S b s e bl @l O s
2p8p I MIC pns (2lo3T culylS

Reporting

(Ye)o q‘,.lj)Ml(I)-SZO A S L»‘..:L,LS d}:m.i.? 6‘.&\)\._.'.0 )'| Pty 290 )‘543 L;.i_, Las J.!'b .>)|y
.5 gdeslizal (Canlodd an@.b_,‘a'

@l b YARGML oo el sl Y-EROML 6, s I MIC 5 dier e MHT 45 sladygy!
L g o J’éJ‘}f f}&a Lar.e’bjks b 4y (ol \’—Aug/mL (""JI‘

bl (YN 4 513) M 100-S20 dw 53 2A Jgaer ol 1) ol MIC s 3 oo MHT 2le3T 1
wlad s CLSI 3 5550 slaslne

Qc

recommendations

Use E. coli ATCC” 25922
for routine QC.

Use E. coli ATCC" 25922
for routine QC.

Test positive and negative QC organisms each day of testing.
K. pneumoniae ATCC® BAA-1705—MHT positive

K. pneumoniae ATCC® BAA-1706—MHT negative

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; KPC, Klebsiella pneumoniae carbapenemase; MHA, Mueller-
Hinton agar; MHT, modified Hodge test; MIC, minimal inhibitory concentration; QC, quality control.
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E. coliATCC® 25922

Inhibition of E. coli ATCC® 25922
by ertapenem

Enhanced growth of E. coli ATCC®
25922, Carbapenemase produced by K.
pneumoniae ATCC ® BAA-1705
inactivated ertapenem that diffused into
the media. Thus, there is no longer
sufficientertapenem here to inhibit E.
coli ATCC® 25922 and an indentation of
the zone is noted.

Figure 1. The MHT Performed ona Small MHA Plate.
(1) K. pneumoniae ATCC®BAA-1705, positive result;
(2) K. pneumoniae ATCC®BAA-17086, negative result;
and (3) a clinical isolate, positive result.
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Figure 2. The MHT Performed on a Large MHA Plate With Ertapenem.
(1) K. @{Jneumonfae ATCC® BAA-1705, positive result; (2) K. pneumoniae
ATCC™ BAA-1706, negative result; (3—8) clinical isolates; (6) negative
result; (3, 4, 5, 7, 8) positive result.

Figure 3. An Example of an Indeterminate Result. (1) A clinical isolate
with an indeterminate result; and (2) a clinical isolate with a negative result.
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Testing Conditions Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)

Medium: Disk diffusion: MHA

Broth dilution: CAMHB Escherichia coli ATCC® 25922
Agar dilution: MHA Pseudomonas aeruginosa ATCC® 27853

Inoculum: Growth method or direct colony suspension, equivalent to Escherichia coli ATCC® 35218 (for p-lactam/p-lactamase inhibitor
a 0.5 McFarland standard combinations)

Incubation: 35 + 2 °C; ambient air;
Disk diffusion: 16 to 18 hours
Dilution methods: 16 to 20 hours
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et sl S Caas A3 03,5 alide (glealis JB 5 ol Al e ol 5 gc\mﬁﬁcr:.;-béa_,.zw; By slab b ws ) e dls dil- 0S8 s l)a\;&:;"(wl.iz.}l)r:};mnﬁi— o b eslal
A s el jasds B s les e sl 3 e 3 LS aS 5

Ol ol Sy gots 2SS 3 U8 ol 138 ek Oliaol b el s o, b S Sl LEST s L Olgion 1 i md St Ol 31 03l (it 9 7T polisn o e (Slat 3o il Y
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Zone Diameter
Breakpoints, MIC Interpretive Standard
nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk : ; i i
Group Agent Content S : [ : R S ! [ : R Comments

PENICILLINS
s YL 5 5wl Sy s fe i else s 3 U st slacisie Oleys gl kS 3518 el (elisosssn A5 b s)lagsls 3l atas cpl 6y |y e odKibe3] € 550 :(c!lu Sy 4 C,;;,:) RX .0
Lidal gt e 2L e SKa L o S Ol Lacdsie ol s Ladesbinal

A Piperacillin 100 pg =18 — =17 <64 - =128

B Ticarcillin 75 ug =15 | - P <14 =64 . - . =128

6 Azlocillin 75 ug >18 | - v =17 <64 ! - P >128

(o] Carbenicillin 100 ng =17 + 14-16 | =13 =128 . 256 ¢ =512

O Mezlocillin 75 ug =16 | - =15 =64 | - . =128
<« M deios Jgd Wl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
o . . nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk : ! : !
Group Agent Content s | ' R s | ! R Comments
B-LACTAMIB-LACTAMASE INHIBITOR COMBINATIONS
See comment (4).
B Piperacillin-tazobactam 100/10 ug =18 | - L =17 | <64/4 | - . =128/4
0 Ticarcillin-clavulanic acid 75110 pg 215 - 1 <14 | <B4 i — 1 >1282
CEPHEMS (PARENTERAL) (Including cephalosporins |, Il, lll, and IV. Please refer to Glossary 1.)
A Ceftazidime 30 ug >18 15-17 <14 <8 16 >32 AppSYL el 08 Glys w3558 2 iien e sskns 1
' ] ) Cols
B Cefepime 30 ug =18 ¢ 15-17 + <14 <8 ' 16 1 =232 ApS VLl o 8 Gls w3 535 2 e ek sk
: : . | el el VY
MONOBACTAMS
B Aztreonam 30 ug 222 1621, <15 <8 6 . =232 ApeSYLcela 2eS N Gl ms a8 p e el slasbae A
' ' ' ' ol colu
CARBAPENEMS
B Imipenem 10 ug >16 1415 © <13 <4 + 8 1 =16
B Meropenem 10 ug =16 . 1415 . =13 =4 | 8 . 216
LIPOPEPTIDES
0 Colistin 10 ug 11 0 = <10 <2 4 1 -8
0 Polymyxin B 300 units =12 | - L= <2 . 4 . =8
AMINOGLYCOSIDES
A Gentamicin 10 ug =15 | 13-14 | <12 <4 8 i =16
A Tobramycin 10 ug =15 | 13414 | <12 <4 8 . z16
B Amikacin 30 ug =17 | 15-16 | <14 <16 ' 32 | >64
0 Netilmicin 30 ug >15 | 13-14 | <12 <8 + 16 | 332
FLUOROQUINOLONES
B Ciprofloxacin 519 221 1 16=20 : <15 <1 2 1 4
B Levofloxacin 519 =17 | 1416 | <13 <2 4 . >8
U Lomefloxacin or 10 ug =22 1 1921 | <18 <2 ¢+ 4 =8
u ofloxacin 5ug 216 | 13-15 | <12 <2 4 i 28
u Norfloxacin 10 ug 217 | 13-16 | <12 <4 | 8 216
0 Gatifloxacin 5 g =18 ¢ 15417 | <14 <2 ¢ 4 1 =8 bl o wpad 5l el slags SU sl b (5 slasbae ool A
; I : : 5055 5,8

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration.
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Testing Conditions

Medium: Disk diffusion: MHA
Broth dilution: CAMHB
Agar dilution: MHA

McFarland standard

Inoculum: Growth method or direct colony suspension, equivalent to a 0.5

Incubation: 35 + 2 °C; ambient air; 20 to 24 hours, all methods

Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)

Escherichia coli ATCC® 25922

Pseudomonas aeruginosa ATCC® 27853

Escherichia coli ATCC® 35218 (for p-lactam/p-lactamase inhibitor
combinations)

U 5 A0S S o i [y 5 oS (Sl e 31 VL n il o Ly (6 b el 5, il bl e i Ks b ol 5 1) 2, g dla oIS Jad cnbon 2 pior b S 51281 g, o )
e e IS Chas 1l 0 K alee 0T s (gledalie J{LB}CJ\JJJJ@‘CL..«):}VJ@QASAJJMﬁJEJ)} @b Ll s lee dla adls aules oy |y 4 ‘(wK.le)v.:Z:MAJ:'; s o eslanad
Oilals osd 6 Sk e LS, @L@lo&w@ﬁaﬁfduwﬁui Ladool ol gos 5 o 5 5205 5 3 oaliud o eSS s e yaskis BB A Jles e aile 3 e 3 L LS ST, 5,
les S o3l 5 (385 smals alle b 5 uuS b o (A lgs adlaie 51 S LAY S Wl AS, ool 3l

a3 S ks (B Al 51 L e ke el 23 K5y Sy LS Sledlbl S

Zone Diameter
Breakpoints, MIC Interpretive Standard
nearest whole mm (ug/mL)
Test/Report Antimicrobial Disk ; ' ' :
Group Agent Content S ! | ] R S ' I | R Comments

PENICILLINS

B Piperacillin 100 pg =21 | 18-20 | =17 <16 | 32-64 | =128

(@] Mezlocillin 75 ug =21 | 18-20 | =17 =16 | 3264 | =128

o Ticarcillin 75 ug =20 ! 15-19 | <14 <16 | 32-64 . =128
B-LACTAM/B-LACTAMASE INHIBITOR COMBINATIONS

A Ampicillin-sulbactam 10/10 pg =15 : 12-14 | <11 <84 | 1618 | >32/16

B Piperacillin-tazobactam 100M0pug | =21 | 1820 | <17 | =184 362;“,‘4‘ { 212804

B Ticarcillin-clavulanic acid 7510 pg =20 15-19 =14 <16/2 ' 3824?2_ > 128/2
CEPHEMS (PARENTERAL) (Including cephalosporins |, Il, lll, and w Please refer to Glossary .

A Ceftazidime 30 ng =18 15-17 | <14 =8 . 16 =32

B Cefepime 30 ug =18 : 15-17 | =14 =8 | 16 L =32

B Cefotaxime 30 ug =23 ' 1522 ! <14 =8 | 16-32 | = 64

B Ceftriaxone 30 ug =21 1 14-20 | <13 =8 | 16=32 | = 64
CARBAPENEMS

A Imipenem 10 ug =16 : 14-15 : <13 =4 8 =16

A Meropenem 10 ug =16 | 14-15 | <13 =4 | 8 | =16
LIPOPEPTIDES

(@] Polymyxin B - - . - . - =2 . - = 4

o Colistin - - - <2 _ oLy

« o dis J ol sl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk T T T T
Group Agent Content s | I . R s | R Comments

AMINOGLYCOSIDES

A Gentamicin 10 nug =15 | 13-14 | =12 =4 | 8 =216

A Tobramycin 10 pg >15 1 13-14 1 <12 <4 1 8 =16

B Amikacin 30 ug =17 + 15=16 | <14 <16 | 32 . >64

O Netilmicin - - - i <8 | 16 =32
TETRACYCLINES

b ColSan it ST 6 el s lly e b Gl S LapdlS1 3 5 e

S g s S s b o el il by AL ST 4 s ol SIS 6 S eSSl Y

A3l b 53 58 L ISl le AL STs

B Tetracycline 30 ug >15 ! 12-14 1 <11 <4 8

B Doxycycline 30 ug = Po10-12 1 <9 <4 8 =1

E Minocycline 30 g >16 | 13-15 | <12 <4 | 8
FLUOROQUINOLONES

A Ciprofloxacin 5ug =21 16-20 : <15 <1 : 2 =4

A Levofloxacin 5 ug =17 ¢ 14-16 ' <13 <2 4 ' =8

[e] Gatifloxacin 5 ug > L15-17 1 <1 <2 4 H >8
FOLATE PATHWAY INHIBITORS

B Trimethoprim- 1.25/23.75 pg =16 @ 11-15 : <10 | =<2/38 - Tz 476

sulfamethoxazole 1 i i :

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory

concentration; QC, quality control.
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Testing Conditions

Medium: Disk diffusion: MHA
Broth dilution: CAMHB
Agar dilution: MHA
Inoculum:

McFarland standard

Incubation: 35 + 2 °C; ambient air; all methods, 20 to 24 hours

Growth method or direct colony suspension, equivalent to a 0.5

Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)

Escherichia coli ATCC® 25922
Pseudomonas aeruginosa ATCC® 27853

Escherichia coli ATCC® 35218 (for p-lactam/p-lactamase inhibitor

combinations)

(=

)

U 5 e S i oS Ly i S sl 5 ans 51 VU e e o 1y 5 b dles (603l ABl e 35 S a3 a5 o 1) 5y g Ala JolS 5 crbne b oty b s S LS gy s )
St b IS Chas 0,50 alasDe OF s (gledalia B 5 mols L) e e 2 r%@«s;ﬁmﬁjﬁ)s Slab ol L) les dls sl aules ) \)W‘(w&,;\)mmﬁ; o b el
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Zone Diameter
Breakpoints,

MIC Interpretive Standard

L. ) . nearest whole mm (ug/mL)
Test/Report Antimicrobial Disk ; ; ; X
Group Agent Content S ' I . R S ' I ' R Comments

CEPHEMS (PARENTERAL) (Including cephalosporins |, Il, lll, and IV. Please refer to Glossary |.)

B [ Ceftazidime 30 ug >21 | 1820 | <17 =8 : 16 ' =32 |
CARBAPENEMS

B | Meropenem [ 10 nug >20 | 16-19 | <15 | <4 8 L =16 |
TETRACYCLINES

B | Minocycline [ 30 ug =19 | 15-18 | <14 | <4 | 8 | =216 |
FOLATE PATHWAY INHIBITORS

A Trimethoprim- 1.25/23.75 ug =16 1 11-15 1 <10 <2/38 | - 1 =476

sulfamethoxazole ' ' : |

B-LACTAM/B-LACTAMASE INHIBITOR COMBINATIONS

B Ticarcillin-clavulanic - - = - <16/2 | 322- | >128/2

acid . . L 6412 |

FLUOROQUINOLONES

B [ Levofloxacin [ — - = b= <2 | 4 o >8 |
PHENICOLS

B Chloramphenicol - - I - . <8 I 16 D 32 Y e slagst sl Y

! ! ! Sy IS

ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; QC,

guality control.
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Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)

Testing Conditions

Medium: Disk diffusion: MHA
Broth dilution: CAMHB Escherichia coli ATCC® 25922
Agar dilution: MHA Pseudomonas aeruginosa ATCC® 27853
Inoculum: Growth method or direct colony suspension, equivalent to a 0.5 Escherichia coli ATCC® 35218 (for B-lactam/p-lactamase inhibitor

McFarland standard
Incubation: 35 + 2 °C; ambient air; all methods, 20 to 24 hours

combinations)

Sl
L s LSS LS ol oSt 1) 35 oS glo s el 51 VL e Ble i 1) (5 OB b duled (6 S eslil il e 8 Ses a3 ol oS 15 ) les e elS a8 crhens b i L S 1 Lasl 25 5 )
St e IS Chs 0,50 e Ol 53 (loaline JB 5 ol Al s s 2 rkbé:ﬁwﬁ SR laab il wd) Hlee dla ails apled oy |y 4 ‘(Jﬂ&g\)ﬁmﬁ; o b el
il s 6 SL Chns Ay Lol Sl Sae SIS Tamn 3 3 go (S ST ladalpdl s 5 o 05 5 o3liad 53 S0 a5 (el et BB A Jlge dla il 3 o3 LS &S )
Aoled (S 03l 1 (5S 5 5mals s s 5 auS b oo (35 lge addaie 5l %S LY DS LIS, ool )
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Zone Diameter
Breakpoints, MIC Interpretive Standard
nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk ; : ; T
Group Agent Content s I R s 1 i R Comments

CEPHEMS (PARENTERAL) (Including cephalosporins |, Il lll, and IV. Please refer to Glossary |.)

B [ Ceftazidime 30 ug =21 1820 : =17 <8 ¢ 16 1 =32 |
CARBAPENEMS

B Meropenem | 10 g [ =20 | 1619 : <15 [ <4 8 Po=16 |
TETRACYCLINES

B Minocycline | 30 ug [ =19 1« 1518 | <14 | <4 8 1 =16 |
FOLATE PATHWAY INHIBITORS

A Trimethoprim- 1.25/23.75 ng =16 | 11-15 | <10 | <2/38 | - | =476

sulfamethoxazole , ' i i

B-LACTAM/B-LACTAMASE INHIBITOR COMBINATIONS

B Ticarcillin-clavulanic - - - - <16/2 | 32/2- | >128/2

acid : : . 642

FLUOROQUINOLONES

B [ Levofloxacin [ - - - Po- | <2 4 =8 |
PHENICOLS

B Chloramphenicol - - ; - - <8 . 16 P 32 N i e sla st gl T

' ' Ssde IS

ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; QC,
guality control.
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Testing Conditions Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)

Medium: Broth dilution: CAMHB

Agar dilution: MHA Escherichia coli ATCC® 25922
Inoculum: Growth method or direct colony suspension, equivalent to a 0.5 Pseudomonas aeruginosa ATCC® 27853

McFarland standard Escherichia coli ATCC® 35218 (for p-lactam/p-lactamase inhibitor
Incubation: 35 + 2 °C; ambient air; 16 to 20 hours combinations)

Sloned 5

o Ussss o3 ,S o) 3 il S48 et a5 5 ditn LS 8 ol ki o8 sla ol b s (st feT el 3 s ) pelisn e S8 Jold sl ST 1 51 i 0,5 sladamls sl )
Ll 3o poligo gig i piinel 5 Lilow byatlsy o ST ptid saas § Jiolosl () sl g0 itns Lld aillo olgogis ipitiel o o gs pue byl ) o o o Lyl g Ll byl 30 Szt S5 5S st g 5]
A}J Cf)CLSl M45.LZ-ML’.\‘./&_;J_}¢ év_)yLBJ_}.v}uJJ[d QJ.LB_)‘}./UL.LLA)T 6‘f}28'4)28'3 sZB'ZdLh d}.bda

.-U‘aajsﬁ;iu" ‘;\Jﬁlﬁ}j‘\im.\ik (Klodls -? *—{;)j, J}J."-QASL;LF})\L\MSS

Zone Diameter
Breakpoints, MIC Interpretive Standard
L. . . nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk H H . H
Group Agent Content s 1 i R S I : R Comments
PENICILLINS
A Piperacillin - - - - <16 1 32-64 > 128
@) Mezlocillin - - \ - 3 - =16 . 32-64 | =128
O Ticarcillin - - | - ' - <16 | 32-64 =128
0 Carbenicillin - - i - : - <16 32 i >64
B-LACTAM/B-LACTAMASE INHIBITOR COMBINATIONS
B Ticarcillin-clavulanic acid - = ! — ' - <16/2 | 32/2- | =128/2
, i H 64/2 i
B Piperacillin-tazobactam - - - Po- <16/4 1 32/4— | >128/4
: : \ B4/4 |
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Zone Diameter
Breakpoints, MIC Interpretive Standard
L . . nearest whole mm (ng/mL)
Test/Report Antimicrobial Disk 1 1 : :
Group Agent Content s [ . R s 1 : R Comments

CEPHEMS (PARENTERAL) (Including cephalosporins |, Il, lll, and IV. P] refer to Glossary 1.)

A Ceftazidime — - — - =8 | 16 C =32

B Cefepime - - : - ' - =8 . 16 =32

(o] Cefotaxime - - | - 4 - =8 | 16-32 | = 64

C Ceftriaxone - . : - : - =8 | 1632 | =p4

[e] Cefoperazone - - 1 - ' - =16 . 32 . > 64

(o] Ceftizoxime - - H - . - <8 | 16-32 = B4

[s] Moxalactam - - - ¢ = =8 16-32 =64
MONOBACTAMS

B | Aztreonam — — — : — =8 16 =32
CARBAPENEMS

B Imipenem - - H - ' - =4 8 =16

=] Meropenem — - : — : — <4 8 L 216
LIPOPEPTIDES

o] Colistin — — | - . = =2 4 =8

[¢] Polymyxin B — — . — . - =2 4 -8
AMINOGLYCOSIDES

A Gentamicin — - - - =4 | 8 =16

A Tobramycin - - | - i - =4 | 8 i =16

B Amikacin — — H — . — =16 | 32 ! = 64

[s] Netilmicin - — — = =8 ! 16 =32
TETRACYCLINES

4 Sl

o Sl by oSl Sl 4 s ol SIS 4 S eSS Y

Ll el 55 a L ISl sule Sl oSl

V] Tetracycline — — | — 1 — <4 8 =16
[s] Doxycycline - = ! - ' - =4 8 =16
[o] Minocycline — - H - ' - <4 8 i =16
FLUOROQUINOLONES
B Ciprofloxacin - - - I =1 2 T
B Levofloxacin — - 1 : <2 | 4 . =8
u Lomefloxacin or - - ' - ' - =2 | 4 ; =8
u ofloxacin — - H - . - =2 | 4 , -8
U Norfloxacin - - - : - <4 8 =16
[e) Gatifloxacin _ _ E _ E _ 2 4 -8B osPh (SO e By G sl e AT S (6 BL 6T o e Sl Sl T
: ' ' : S a8 s,
FOLATE PATHWAY INHIBITORS
B Trimethoprim- — — H — ' — =2/38 — . =4/76
sulfamethoxazole i .
U Sulfonamides - - - A - = 256 - T =512 I3 oS halsdln SLS 5 gl Olsen AT5 o JoslSsm A E
H H : S gdeslital (ol 5 5o S
PHENICOLS
C Chloramphenicol - - - - =8 16 =32 g S s osbe el o wiges ) st slags SL 4l 5 0

Abbreviations: ATCC, American Type Culture Collection; CAMHB‘ catibn-adjusted Mueller-Hinton Broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory
concentration:

QC qualitv control.
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Testing Conditions Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)
Medium: Disk diffusion: MHA

Broth dilution: CAMHB:; CAMHB + 2% NaCl for oxacillin, methicillin, and Staphylococcus aureus ATCC® 25923 (disk diffusion)

nafcillin; CAMHB supplemented to 50 pg/mL calcium for daptomycin Staphylococcus aureus ATCC®29213 (MIC)

Agar dilution: MHA; MHA + 2% NaCl for oxacillin, methicillin, and Escherichia coli ATCC® 35218 (for p-lactam/pB-lactamase
nafcillin. Agar dilution has not been validated for daptomycin. inhibitor combinations)

Inoculum: Direct colony suspension, equivalent to a 0.5 McFarland standard
Incubation: 35+ 2 °C; ambient air;
Disk diffusion: 16 to 18 hours; 24 hours (coagulase-negative
staphylococci and cefoxitin);
Dilution methods: 16 to 20 hours;
All methods: 24 hours for oxacillin, methicillin, nafcillin, and vancomycin.
Testing at temperatures above 35 °C may not detect MRS.

o] 2C s slsl 53 2C-85 52C-34 oo gladsi L3 S J oS 5 215 L das e glaslgdy (ilosl bl 2 5550 55 i glaes 5

Sl 545

L s Ll S o oS ) 555 a8 (gle 8 e 51 VL e gle dim 1y gm0 B bl (¢Sl il e 3 Sgs Jhad als aST1, s Hlee Al S s ‘CLM_,:.&«V.;%L,QQ.V.L:} DLl iy s )
g S35 SIS (e J}J))j:'c:—'“ Ko 551y b b Gl oo 5S35 5 el ST (linezolid) s ) (s Sss 355055 Aol s 1;4:,;;.1‘(‘;#&.:3\)(,.:.5.';“»):5 oy b el
MBS, e dla il 5 o o3 LS &S 5, e sl IS cans A 23,5 ab>de Oy glodalie J—!G\}Cﬁ‘) A et ‘Clw.af;«r_ol;é:fwﬁjlm)a Sla=b b wiy Slee dls ail>
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Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm (ng/mL)
Group Agent Content s ! I . R H Comments
PENICILLINS

Sl s SS il gl sie Oboys sl FDA (g5 3l alia,b slabls SS ghdlulas Slapin SlalsY oS les /rl;S'\ll:, S5 e sy sl il 55 B3 Glagsls 4 e b 4 oo GlacS Slill A
5SS Pdbulis Slapis Sl oS e /‘aL:SYl:.g LS 5 Slabew i Jle 55 oIl sla e sl 3 Glagsls 4 Jg cdaglie Sl o gl s 53 ML sla ke 2 0 ol (ke STy ol 5 i 2 & el
g ly rlS\?L:; S5l e Cab 4 Cunglie b Gl (ol 5Ly (Ceftobiprole wile) MRSA s cles b i sl s s sllan s diea polde 3y 5 rlS\Jl.:_r S Seds el plos & s B 4 gl Sl it Lol s
o it 5 U | o LSV, o655 o /USYE, S 3 5 i 4 plor (505 (i 35m5 (68 (e 1 (S g 5 o 2 3 ol e

3 ek o (bl SIS S8 (el SIS (63 (ol B ) Slkmn 2 0 S Sl iy 2l (81 Bl OF @l 5 o eyl SRl plil (61 el B Gl iy 40 5L oo iy S35 LT plmil S0 53 Y 0

e S S (oo

A

Penicillin

10 units

=29 =

<28

=012 o= =0.25

4 ks iy RSl it LSV e s g 4 pslie SSL (glag e )
ol mad 6l bl oy S Sl o 35l 0l 53 b ol sl
Sk e 53 LU lasden s ples an ol LSS dlel ples
b 0 b S (@ZIOCTHIN s 35T < pdons oS g0 < palns aal )
Gaase ol dn sseleliel (eSS 5 el «(mezlocillin)
L < onTugmL el sl o MIC Olpe o ol W s f o sS oS 3 oslin]
oy & Sl OIS 5113 AL il Z YA LT 1 e ailen a3
» 33 fpldl (irduced B-lactamese tesh_ Wl sLbsVs bl Gl s,
oS Sl Sen i yls SLSYL Wge 05 45 LSS Jldlind 51 5500 lad g3
45l S sk ecige 5 oplpl Bl e WISl bl
HksYly 5 MIC o gl le3T il oRlsl iyls oo i b Oloyo
el ok g o Sy S 51 e 5 gbay 45 gladls sl pled (555 1) !
Jaiys Olg o0 dg 3l ol slp 1y WS BlaZ 05 (g5l 13 PCR b3l
Aglodanrl o 2C g slgil 9 2C-5 5 2C-A LSS sladsr 4 .23 8

Oxacillin

For S. aureus and S.

fugdunensis.

1 pg oxacillin

1 ug oxacillin

30 pg cefoxitin

=13 | 1112

=2 R =4
(oxacillin (oxacillin)

=2 I =4
(oxacillin) ! i (oxacillin)

=4 o= =8
(cefoxitin) - - (cefoxitin)

For S. aureus.

For S. lugdunensis.

For S. aureus and S. lugdunensis.

5 g geoslaial Ol S 4 aaslie (lesl g il Ugsa S she VY

bl S 4 cles b caslie 3158 6l L oS sie SilesT as

s Laseslazad

(S 1UgANENSIS) e lSY oo sSoS olslecd b iy of pw oSS shilend (5 5 SV NY

IS e Ceslie 0pd SRlesl Gl STy pnaSsie Ss g 8
358 ol s ash AL il ST e caslie Olsea UL S s

See comment (9).
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Zone Diameter
Breakpoints, MIC Interpretive Standard
L . . nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk 7 G ] A
Group Agent Content S : | . R S ol R Comments
PENICILLINS (Continued)
A Oxacillin 1 ug oxacillin - : - : - =025 T z05 For coagulase-negative staphylococci except S.

: : (oxacillin) - (oxacillin) lugdunensis.

For coagulase- : : : . L e -

negative staphylococci : : : 6\'“&5)‘1"9%‘ "“ e 1P e e BRC ) ‘Su’l:/“ Nt

except S. lugdunensis. : f : ol AasOlis w8l Olse 31t Ly pslde slaa s (e fNJSlJS
: : : S Salslend b e g 3l il S ol Ws OF 4
: : : 236 ol YUYML 6 /0 o T (bl SIMIC o pptes ot/
Sl sl 5l sl s dacisie sl Axs MECA )
: : : MIC 6 ubore] usSsSobilend 3 1 on NS0,
: : : sl nbesl 5l sl ol Yug/mL G +/0 pg/ml ST bl 31
; : : Ll o e i b S 31 Lasl JalesT L PBP 2a L, mecA
' 1 ' ' Lol el

30 pg =25 - ;=24 - I - See comment (12). T
cefoxitin ' h i 1 See comment (9).
<« v damio Jgd Al




Zone Diameter
Breakpoints,

MIC Interpretive Standard

nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk T H T T
Group Agent Content S i 1 : R S 1 i R Comments
PENICILLINS (Continued)
[¢] Ampicillin 10 ug =29 | - i =28 <0.25 | - i =05 sy pedind b oS Al 5 el ol IS 0dtled O s ke el 0
. : Lo S G058 el ool @ sl 1y ke 81 o slie slacSS plilend N1
: | ; ; 550 2 S
[® Methicillin 5 ug =14 ! 1013 | =9 =8 - L =16 D300 IS4 o pis) eSS sl 6l Lt Y
[s] MNafcillin 1 ug =13 ' 1112 : <10 =2 ! - ] =4 See comment (17).
B-LACTAM/B-LACTAMASE INHIBITOR COMBINATIONS
eSS AE Nl L S 1S Lagyls 31 es S ol g slie ) ekl 1 4 g slie SLaSS Ll VA
See comments (4) and (9).
0 Amoxicillin-clavulanic acid 20/10 ug =20 - L =19 =4/2 | — . =8/4
O Ampicillin-sulbactam 10/10 pg =15 . 12-14 . =11 =8M4 | 16/8 \ = 3216
[¢) Piperacillin-tazobactam 100/10 ug =18 - . =17 <= 8/4 - L =16/4
[s] Ticarcillin-clavulanic acid 75M10 ug =23 | - L =22 =8/2 | - . =16/2
CEPHEMS (PARENTERAL) (Including cephalosporins I, 11, lll, and IV. Please refer to Glossary 1)
See comment (18).
See comments (4) and (9).
o Cefamandole 30 g =18 | 1517 : =14 =8 | 16 . =32
[s] Cefazolin 30 ug =18 . 15-17 . =14 =8 . 16 . =32
o Cefepime 30 g =18 | 1517 | =14 =8 16 i =32
[¢] Cefmetazole 30 ug =16 ! 13-15 | =12 =16 ! 32 L =64
[¢] Cefonicid 30 ug =18 | 1517 | <14 =8 | 16 L =32
o] Cefoperazone 75 pg =21 . 1620 | =15 =16 | 32 : =64
[¢) Cefotaxime 30 ug =23 | 15-22 | =14 =8 . 16-32 | =64
[s) Cefotetan 30 ng =16 | 13-15 | =12 =16 | 32 . =64
[e] Ceftazidime 30 g =18 . 15-17 | =14 =8 . 16 . =32
o] Ceftizoxime 30 nug =20 . 1519 | =14 =8 . 1632 = B4
[® Ceftriaxone 30 ug =21 ! 1420 | <13 <8 | 1632 | =84
(o] Cefuroxime (parenteral) 30 ug =18 | 1517 | =14 =8 16 : =32
[®] Cephalothin 30 ng =18 | 15-17 | =14 <8 | 16 ] =32
[) Moxalactam 30 pg =23 | 1522 '@ =14 =8 ' 1632 . =64
CEPHEMS (ORAL)
See comment (18).
See comments (4) and (8).
o Cefaclor 30 ug =18 . 1517 . =14 =8 16 ' =32
[s] Cefdinir 5 g =20 | 17-19 | =18 =1 2 | =4
[®) Cefpodoxime 10 ug =21 @ 1820 ! =17 =2 4 : =
o] Cefprozil 30 ug =18 | 15-17 | =14 =8 16 | =32
O Cefuroxime (oral) 30 pg =23 . 1522 . =14 =4 | 816 H =32
) Loracarbef 30 ug =18 | 1517 : =14 =8 ! 16 T =32
«

domio J gl dalsl
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Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nea'rest whole mm T (ug/mL) T
Group Agent Content S i 1 i R s 1 i R Comments
CARBAPENEMS
See comment (18).
See comments (4) and (9).
[e] Ertapenem 10 ug =19 16-18 =15 =2 4 =8
o] Imipenem 10 ug =16 | 1415 ' <13 =4 8 L =16
o Meropenem 10 ug =16 14-15 =13 =4 8 =1
GLYCOPEPTIDES
B Vancomycin - - - : - =2 4-8 =16 For S. aureus.
sl Sl cladl sl ol Conlom i gl A
: Ol S 3181 25 Lo ,Spledl MIC s (ol il
: S odspl 5 el Sls 4 el SS kil gladl 55!
Sladapl 5 iemes e plem b ol conles
5 5 b Conlis ol 5)lse i VST Sk
: S Szl Gy b Ol e 5 L oemlesSls 4 gl
: o alie 15T aan 55 3 lge s 5510 d 5505 B 3l
: et s ay plie oplisl e sSaSakilen] gladgnl Yo
: TS Gl b oatal e VanA o3 Ll < (VRSA)
f & el iy i aiie el e S S
: ot 5end (AMM sl dla)ias ol | Al Sl 51 ldla
: 355l Al o 0L 1y A Jlge Sl slla a8 ladl s
plasl Osb S > VMM (le STl 55 Jlge s 6 S
2yb AF e Ulsee L MIC s 2]
et sl MIC U syl psSaSolilend 51 sWapl o Y
: ) A s STl e Kbl & 1, > Apg/mL
slazel BB oSGl (5 S 31 SLE8N gy 4 Uil XYY
eSS aLil] G 2C-S8 s a5 2C sdr OLL 3 opromas
: MO2- s 53 YA Wy sMO7-AB i 55 YA NY ey o sl s/
3 phanz=] 0 A10
«— Jx i J sl &aldl

\
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm (ug/mL)
Grou Agent Content S ] | ' R S | ] R Comments
GLYCOPEPTIDES (Continued)
B Vancomycin - - - - =4 8-186 =32 For coagulase-negative staphylococci.
See comments (19) and (22).
o L 2 TYHYML eslesSOly MIC b sSoSlidend 5 sl o Y
Lo pomen .,\.g_l.d i |J A C,.w_,z .,\.:SJL\.«)‘ s a&;ﬂb)i
2 ysalalie MO2-A10 s 53Y NN a5 MO7-AB e 53 Y00 Y
Inv. Teicoplanin 30 =14 11-13 =10 =8 16 > 32 ! )
1o s ki Jons Liles (TOICOPIANIN 1350, 55 Ky ki s £
G Saslne Sl el e el shome o) e loySILs
5 ol el LSS slaase G131 g otk S5
o el ol slag s 1 g slis
LIPOPEPTIDES
B Daptomycin - - - [ <1 | - ! - B (daptomyCin)e e yls s, Sams 3 LSl Lo, 4 Lhbesl Yo
: : : : i ez
5 5 Slos iS5 ekl S S Gl LU emlesils Y1
1 1 ] 28 S
AMINOGLYCOSIDES
c Gentamicin 10 pg =15 1 13-14 . =12 =4 8 r =16
o Amikacin 30 pg =17 | 15-16 | =14 <16 | 32 L =64
o Kanamycin 30 pg =18 | 14=17 | =13 =16 | 32 ' =64
o] Netilmicin 30 ng =15 1 1314 . =12 =8 . 16 =32
[¢] Tobramycin 10 g =15 1+ 13-14 . =12 =4 8 ¢ =16
MACROLIDES
g8 AONS (oal s §ged 3l ekl slacs SU sl s ke TV
A Azithromycin or 15 g =18 | 14-17 | =13 =2 4 ' =8
A clarithromycin or 15 g =18 | 1417 | <13 =2 4 ;. =8
A erythromycin 15 g =23 1 14=22 =13 =0.5 1=4 ] =8
o Dirithromycin 15 ng =19 | 16-18 | =15 =2 4 : =8
KETOLIDES
B | Telithromycin 15 ng =22 ¢ 1921 | =18 =1 2 ] =4
« i Jsde dalsl
\R¥4
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Zone Diameter

Breakpoints, MIC Interpretive Standard
nearest whole mm (pg/mL)
Test/Report Antimicrobial Disk : ; : :
Group Agent Content S 1 | R s | I ) R Comments
TETRACYCLINES

4 Sl oSKen il o IS S o polee b Luly - cnle= glyls a5 &Lar,..._dlf)\ Sl F e S Wps pan 8 Ll s - ASSlssle by ALl oSl 4 s b S ISLLL S 4 oS &La(,..,.._.l\fjl YA

sl el 53 ,a b Sl e oSOl ST

B Tetracycline 30 ug =19 ' 15-18 <14 =4 | 8 ' 16

B Doxycycline 30 ug =16 . 13-15 =12 =4 8 =16

- o) Minocycline 30 ng =19 | 15-18 | =14 <4 | 8 . =16
FLUOROQUINOLONES

L3l Y el San 3l g0l 53 L pslia 5558 B (o 53 Ol pad 5l e s oo Ll 3 S ol e ol oS 0nlply L o slie el 28 L ngvy.ou)g bl San SS s lled sk S YA
23S el dr gl (6l Sl nS (o3l 5 350 L (5 S sl &S WS s ozl

[ Ciprofloxacin or 5ug =21 | 1620 ; =15 =1 2 ! >4 O pebir] xS Sobili] 5 oSyl esSSlélond 51y Yo
c levofloxacin or 5 g ~19 | 16-18 | <15 <1 2 io>4 e e LB EDA L s (s il ol
c ofloxacin 5 ug =18 | 15-17 | <14 <1 2 L >4 2 5 sl s S skl sl
c Moxifloxacin 5 ug =24  21-23 : <20 <05 | 1 ! =2

] Lomefloxacin 10 ug =22 1 19-21 | <18 <2 4 P >8

u Norfloxacin 10 ug =17 | 1316 | =12 =4 | 8 . =16

o] Enoxacin 10 ug =18 | 1517 | <14 <2 4 ;=8

0 Gatifloxacin 5 ug >23 | 2022 | <19 <05 ! 1 Y

0 Grepafloxacin 5 ug =18  15-17 <14 =1 2 L =4

o Sparfloxacin 5 g =19 . 16-18 © <15 =05 | 1 : =2
Inv. Fleroxacin 5 ug =19 | 16-18 ! <15 =2 4 ' =8

<« Jx dio Jsd dslsl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk near.est ahole mm . ("9""'").
Group Agent Content s . 1 . R ) : | ; R Comments
NITROFURANTOINS
U [ Nitrofurantoin [ 300pg [ =17 | 15-16 | <14 | <32 . 64 | =128 |
LINCOSAMIDES
A Clindamycin 2 ug =21 - 1520 - <14 | <05 - 12 - >4
: : : : Sz 3 S ey 4 Ol 1y e eSS e slie 1Y
: Sl sslizal 5 MIC J2s5 b omes 5 D-test el L
4 2SS Ge WS 5 asles il Juls (Well) Sal
: M02-A10 e 55\ Y &y 2C-S5 5 2C-S4 LSS slad st
Syhanrl e mly aaos ¢l MO7-A8 e [3\Y a
: See comment (27).
FOLATE PATHWAY INHIBITORS
A Trimethoprim- 1.25/23.75 pg =16 | 11-15 | <10 | <2138 | - | =4[76
sulfamethoxazole ) , i 1
U Sulfonamides 250 or 300 ug =17 , 13-16 | <12 <256 | - =512 Al i) g LS 5 sl Olpea Kl e Js3leS g i YY
: E sdeslitnl el g e il s &S
U Trimethoprim 5 ng =16 | 11-15 : =10 <8 E - =16
PHENICOLS
C | Chloramphenicol | 30 ug | =18 | 13-17 | <12 | <8 I 18 | =32 See comment (27).
ANSAMYCINS
B Rifampin 5 ug =20 1+ 17-19 . <16 <1 1+ 2 1 =4 Mo ly @l & Al eeliyy (Flee Say 4 2 5HRXTY
! ! ' ! 5 pdeslaial oo Sl
STREPTOGRAMINS
C Quinupristin- 15 ug =19 | 16-18 | <15 =1 . 2 | =4 4 b sl sl s s s 53 IS 1y Y
dalfopristin ' : | : (MSSA) -l 2o
OXAZOLIDINONES
B Linezolid 30 ug =21 | = i =20 =4 E - : =8 05 5 b A8 Slee dbs saline Cr dsnd mlesl s Yo
: ' : SR iy 3 S bl S 3pd sslinl (5500
; | s b MIC (25, b il s pslis Sy

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; FDA, US Food and Drug Administration; MHA, Mueller-
Hinton agar; MIC, minimal inhibitory concentration; MRS, methicillin-resistant staphylococci; MRSA, methicillin-resistant S. aureus; MOD-SA, modified S. aureus;
PBP, penicillin-binding protein; PCR, polymerase chain reaction; QC, quality control; VRSA, vanA vancomycin resistance gene.

ARTA



S ARGML s b 5519 MIC (oS i 31 ssliiul b MECA (35 dlawly 4 okl 551 & o glan copdansl381 & Con gl o jlabs VL o 5 o KL 2 sl il 2C-S4 5 Jgde
n e e g 2 2 O 2 e 2 PP NS SR - >
2C J}.L"- le e|,o.¢ Py 6‘4‘. wjjj/w_’f_;jéjl&ﬂ/ﬂ";)-’ (mupirocin)w‘,ﬁ,y 4-3‘9\.3 ch.w u;h’u K) wgb‘&.:ls “ g;zu.” Cadju-“

Oxacillin mecA-Mediated Oxacillin Resistance Vancomycin MIC High-level .
Screen Test B-Lactamase Resistance Using Cefoxitin =8 pg/mL Inducible Clindamycin Resi 1ce Mupirocin Resistance™
Organism S. aureus and S. S. aureus S. aureus and S. aureus S. aureus and S. lugdunensis S. aureus
group lugdunensis with S. lugdunensis resistant to erythromycin and
penicillin MICs susceptible or intermediate to
=0.12 pg/mL or clindamycin
zones = 29 mm
Test method Nitrocefin-based test Agar dilution Disk diffusion Broth Agar dilution Disk diffusion Broth Disk diffusion | Broth
microdilution microdilution microdilution
Medium MNA MHA with 4% MHA CAMHB BHI agar MHA or blood CAMHB MHA CAMHE
NaCl agar purity plate
used with MIC
tests
Antimicrobial NA 6 pg/mL 30 pg cefoxitin 4 pgfmL cefoxitin 6 ng/mL 15-pg 4 ug/mL 200-pg Single
concentration oxacillin disk vancomycin erythromycin disk erythromycin mupirocin mupirocin
and 2-pg and 0.5 pg/mL disk 256-pg/mL
clindamycin disk clindamycin in well
spaced 15-26 same well
mm apart
Inoculum Clsy e )W A, [ S0 b G| SNk s, daen ] b s seea | a8 L sl | Skl 2o Glaae s | s slaae s | s lreess | s slaaa s
Al el oSk f" e ”lﬁi‘f ‘E’E S 381 gl 5 (3l | HBSe /0 bl Dol | gl | S 5oLl | sl 20l | 31 Ll skl | (s3legs sk
i N BT e AP ) . JS ) adens ) . . .
Q:‘:MSPLSL"&«’JU" Llaieg s },S:‘J:‘}) IS L)JE:‘ .t ;M:,Sja_:,uclaﬁ); u&j)gdt_ﬂ)) S u}g;pc_\—»;é
n] L0 il G et b (microdilution) ) TREEE | Spen &S Lallt R 55
SA 2 kﬁ})g_f:l':‘"_,s.. u &f}))” d Joeslaad Locd ze o
)lfl Lljlfl Y-V fwl;ff‘\jf \.°j]d2“<{“c’t'=&})§:" .w.b.,\..ﬂc,dl;
Sl VYA Sl ey a0t | PSR Y 2L A S
= ( )uf' ’l:’; Vim0 a3 et & a5 Lo
B = . - U . 5
ad . /'X:JWS’T&‘ N
‘%ﬂﬁ, S dges O pilongon 08 53 1y ol gus
o Ab 4“2.}“ B L)
kS35 O gl g I, ol Sl clﬁ 5 A
das lis ) oglas S L= e
L Ag 05 Gl oy st 5 4 S
TN Al Sads VN0 18 4y glast
Pl o b 3 B T L s sl
& e gl S S A e
T A SIS et ) s
Incubation Room temperature a3 YY2Y0 slesfedl § sl am s VYO glo o § Al 4> oT=-Yo gl 35 + 2 °C; ambient | 35 + 2 °C; 35+2°C: 35+ 2°C; 35+2°C;
conditions Ssene slen ol S Sl Cooso ) Jyems (Sl o5 3) Jyexe slso air ambient air ambient air ambient air ambient air
2ol Care e WL gl s mbs YO W sles s e
ey Yo oW sles X L - | o
C:J' sJ.;.f‘,;JLw Sl S WP wzusw néii;};gz
(553 _ulls MRSA (5525 plulbs MRSA 2
:g::?;ﬁon Lol @y slo \ 6] 8 b b el Y 16-18 hours 16-20 hours o5 b =l «ele YE] 16-18 hours 18-24 hours @b el v¢ [ 24 hours
b Aols byl S ey (555 Syphedls (5,0 Goe oo U
S8 Jendly s b 3 g0l g
aJJJ‘LA
« v i Jgd Al

Vo4
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Oxacillin mecA-Mediated Oxacillin Vancomycin High-level
Screen Test B-Lactamase Resistance Resistance Using Cefoxitin MIC > 8 pg/mL Inducible Clindamycin Resistance Mupirocin Resistance™®
Test Nitrocefin-based test | Agar dilution Disk diffusion Broth Agar dilution Disk diffusion Broth Disk diffusion Broth
method microdilution microdilution microdilution
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Screen Oxacillin mecA-Mediated Oxacillin Vancomycin ) H_igh-laval .
Test B-Lactamase Resistance Resistance Using Cefoxitin MIC > 8 pg/mL | Inducible Clindamycin Resistance Mupirocin Resistance
Test Nitrocefin-based test | Agar dilution Disk diffusion Broth Agar dilution Disk diffusion Broth Disk diffusion Broth microdilution
method microdilution microdilution
Qc S. aureus ATCC” S. aureus S. aureus ATCC" | S aureus Enterococcus | S. aureus ATCC® | S. aureus S. aureus ATCC” | S aureus ATCCY
recommen- | 29213 — positive ATCC® 29213 — | 25923 — mecA ATCC® 29213 - | faecalis 25923 for routine ATCC” BAA-976 | 25923 (200-ug 29213 — mupA
dations Susceptible negative (zone mecA negative | ATCC" 29212 | QC of disks. or disk) = mupA negative (MIC
S. aureus ATCC® 23-29 mm) (MIC — Susceptible S. aureus negative (zone 29 | 0.06-0.5 pg/mL)
25923 — negative S. aureus 1—4 pg/mL) See Table 3Afor | ATCC® 29213~ | to 38 mm)
ATCC® 43300 - | S. aureus ATCC® E. faecalis use of no growth E. faecalis ATCC®
(or see Resistant 43300 — mecA 5. aureus ATCC® 51299 | supplemental QC S. aureus ATCC® | 29212 — mupA
manufacturer's positive (zone ATCC® 43300 - | — Resistant strains. S. aureus BAA-1708 — negative (MIC 16—
recommendations) <21 mm) mecA positive ATCC” BAA-G77 | mupA positive (no | 128 pg/mL})
(MIC — growth zone)
>4 pg/mL) S. aureus ATCC®
BAA-1708 — mupA
positive (growth in
256-pg/mL well)

Abbreviations: ATCC, American Type Culture Collection; BHI, Brain Heart Infusion; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration;
MRSA, methicillin-resistant S. aureus: QC, quality control.
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Screen Test

B-Lactamase

mecA-Mediated Oxacillin
Resistance Using Cefoxitin

Inducible Clindamycin Resistance

Organism group

Coagulase-negative
staphylococci® with
penicillin MICs = 0.12
pg/mL or zones = 29 mm

Coagulase-negative staphylococci®

Coagulase-negative staphylococci® resistant to erythromycin and
susceptible or intermediate to clindamycin.
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Test method Nitrocefin-based test Disk diffusion Disk diffusion Broth microdilution
Medium NA MHA MHA or blood agar purity | CAMHB
plate used with MIC tests
Antimicrobial NA 30-pg cefoxitin disk 15-ug erythromycin and 2-ug | 4 pg/mL  erythromycin and 0.5
concentration clindamycin disks spaced 15— | pg/mL clindamycin in same well
26 mm apart
Inoculum

@ mless lagd) bl g, slaas 5
(microdilution) 5 S s,

Incubation conditions

Room temperature

) 503) ) seme Slsn Ealjfd:JL.« a3 YY=Y0 s
MRSA vl Sas F0°C WL bz 3 iales]
(22 globs

35 £ 2 °C; ambient air

35 £ 2 °C; ambient air

Incubation length
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16—18 hours

18-24 hours
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mecA-Mediated Oxacillin Resistance

Screen Test B-Lactamase Using Cefoxitin Inducible Clindamycin Resistance
Test method Nitrocefin-based test | Disk diffusion Disk diffusion | Broth microdilution
Further testing and ot SVl oSS itind | 5 MBOA 05 danls & bl 51 o Canslie LS S| S A0S 00 WS sl Ol o il WS ¢ ) el 1y a5
reporting o el iy sl ek S

s laiden iy (oSS
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Doaked S1 4 pslie Olear Ll [ MECA 05 ol (clad 53]
Ogea L oV Julpe Lo 3500 SIS (oien pin &
A5 S Sl 5 s 1S sl

4 Caslie SlarsilSe L MECA 0551 8 oS sl
MECA 05 130 &S 1) olad syl cdas o (655 ykiay bl ST
Slsyl 3 Caaglis essdw 55 Ll Wbl S1 MIC W octzes
FNS Dl B 4 pdie Olgee L MIC > fpuginl)
NEIS bsSS ikl 3l U sdr Gacise ¢l Lss
el S MIC S cbeo sl ] posS oS shilon] 5 o a0 (e
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QC recommendations

S. aureus ATCC®
29213 — positive

S. aureus ATCC®
25923 — negative

(or see
manufacturer's
recommendations)

S. aureus ATCC” 25923 — mecA negative
(zone 23-29 mm)

S. aureus ATCC® 43300 — mecA positive
(zone = 21 mm)

S. aureus ATCC® 25923 for

routine QC of disks;
see Table 3A for

use of

supplemental QC strains.

S. aureus ATCC® BAA-976 or S.
aureus ATCC® 29213 — no growth

S. aureus ATCC® BAA-977 — growth

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration;
MRS, methicillin-resistant staphylococcei; QC, quality control.
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Testing Conditions Minimal QC Recommendations (See Tables 3A and 4A for
acceptable QC ranges.)
Medium: Disk diffusion: MHA
Broth dilution: CAMHB; CAMHB supplemented to 50 pg/mL Disk diffusion:
calcium for daptomycin Staphylococcus aureus ATCC® 25923
Agar dilution: MHA; agar dilution has not been validated for
daptomycin Dilution methods:
Inoculum: Growth method or direct colony suspension, equivalent to a 0.5 Enterococcus faecalis ATCC® 29212
McFarland standard
Incubation: 35 1 2 °C; ambient air;

Disk diffusion: 16 to 18 hours;
Dilution methods: 16 to 20 hours;
All methods: 24 hours for vancomycin
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Test/Report
Group

Antimicrobial

Disk
Content

Zone Diameter
Breakpoints,
nearest whole mm

MIC Interpretive Standard

(kg/mL)

Co its

Agent

PENICILLINS

A
A

Penicillin
Ampicillin

10 units
10 ng
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Vancomycin

30 pg
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See comments (3) and (7).
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Teicoplanin
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Daptomycin
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Zone Diameter
Breakpoints,

MIC Interpretive Standard

Test/Report Antimicrobial Disk nearest whole mm __ (ug/mL)
Group Agent Content = i | : R S i 1 i R Comments
MACROLIDES
o} Erythromycin 15 ug =23 . 14-22 : =13 =05 . 14 : =8 syt S e d s i e slocs 75U Sy syt VY
TETRACYCLINES

L oSl o815 4 ol Sas il i ol b sl LS 4 S S LapdlS ) any i p b e S s el oa KLl 5 Sl S 4 ciies s SIS & S glaeesSl Y]

Lb el T 5 b ldSlasule

u Tetracycline 30 ug =19 15-18 | =14 <4 8 =16
o) Doxycycline 30 ug =16 | 13156 | <12 =4 8 i =16
o Minocycline 30 ug 9 ! 1518 | <14 =4 8 =18
FLUOROQUINOLONES
U Ciprofloxacin 5 ug =21 ' 1620 @' <15 <=1 2 =4 s e 3 o e sSU ol lais 5 odaslae ol V8
u Levofloxacin 5 ug =17 | 1416 : <13 =2 4 i =8 S e e s )‘:"“"4‘16 )Ls: “r |
v Norfloxacin 10 ug >17 | 13-16_ ! <12 <4 ! 8 > 16 0B 2R05 B0
o Gatifloxacin 5 ug =18 | 1517 | <14 =2 4 =8
NITROFURANTOINS
U | Nitrofurantoin | 300pg | =17 | 1516 . <14 | <32 . 64 =128 |
ANSAMYCINS
o Rifampin 5 ug >20 17-19 | <16 <1 2 >4 D> Sl 26 4 A6 ol (Dle iz & i) RX )0
; : 3 gdeslizal gy Sl
FOSFOMYCINS
o Fosfomycin 200 pg =16 1316 = <12 =64 128 Z256 | S sl olSes w5 5l sl E. faecalis Jlie s Lais A1
3yls
Looes 4 sl LT 53 o3l 33, I3 wlid b MIC u,iil.aﬂ Y
Gilwis, sl s Sald ol -+ s08 vopugmL b 8T
Slselil LS ) GLA b >
TS 0 UG ol pemlsied 685 S Yoo Sy A
Sl i
PHENICOLS
o | Chloramphenicol | 30pg | =18 | 1317 1 <12 [ =8 | 16 >32 | See comment (12).
STREPTOGRAMINS
B Quinupristin-dalfopristin 15 ng =19 . 16-18 3 =15 =1 | 2 =4 il sl 4 pstie E-faBCRAIIS (glaes por blin 53 3518 ol N
OXAZOLIDINONES
B | Linezolid | 30upug [ =23 | 21-22 | <20 | <2 4 >8

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; MHA, Mueller-Hinton agar; MIC, minimal inhibitory

concentration;

QC, quality control.
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7-9mm =
Inconclusive;

210 mm =
Susceptible.

MIC correlates:
R = =500 pg/mL
S == 500 pg/mL

7-9mm =
Inconclusive;

=210 mm =
Susceptible

MIC correlates:

R => 1000 pg/mL
(broth) and = 2000
wa/mL (agar);

S == 500 pg/mL
(broth) and = 1000
pg/mL (agar)

Screen Test Gentamicin HLAR Streptomycin HLAR Vancomycin Resistance
Test method Disk diffusion Broth microdilution Agar dilution Disk diffusion Broth microdilution Agar dilution Agar dilution
Medium MHA BHI® broth BHIF agar MHA BHI® broth BHI® agar BHI® agar
Antimicrobial 120-pg gentamicin Gentamicin, Gentamicin, 300-pg streptomycin Streptomyein, Streptomycin, Vancomyein,
[ ion disk S00 pg/mL 500 pg/mL disk 1000 pg/mL 2000 pg/mL 6 pg/mL
Inoculum Standard disk Standard broth 10 pL ofa 0.5 Standard disk Standard broth 10uL ofa 0.5 1-10 pl of a 0.5 McFarland suspension
diffusion dilution McFarland diffusion dilution McFarland spotted onto agar surface
recommendations recommendations suspension spotted recommendations recommendations suspension spotted
onto agar surface onto agar surface
Incubation 351 2 °C; ambient air | 35 £ 2 °C; ambient 351 2 °C; ambient 35+ 2 °C; ambientair | 35+ 2 °C; ambient 3512 °C; ambient | 351 2 °C; ambient air
conditions air air air air
Incubation length 16-18 hours 24 hours 24 hours 16—18 hours 24-48 hours (if 24-48 hours (if 24 hours
susceptible at 24 susceptible at 24
hours, reincubate) hours, reincubate)
Results 6 mm = Resistant; Any growth = =1 colony = 6 mm = Resistant; Any growth = =1 colony = =1 colony = Presumptive vancomycin
Resistant Resistant Resistant Resistant resistance

Further testing and
reporting
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s losSGly 4 LS| G lis gl a5 slaa S GBIl sk
Lot a5 B Caslie S Gae S 5l s (VaNB vanA)
Enterococcus ; Enterococcus gallinarum L . ,ls (vanC)
G ilbl 5 emlbesSly MIC o 25T casseliflavus
S B b s el el 1 0L WS 5 S
ol O S e 3 S Gl s e eSSl g5l
MIC . E. cassdiflavus , E. galinarum (s &S =l
IS Dlaal 5 5 (b Cambe) AT RGIML pesle 1S
.MQ;L&&(VRE)MD‘,SJIJQHUA S SS 5 5l L el pae

Qc
recommendations

E. faecalis ATCC®
29212
16—23 mm

E. faecalis ATCC”
29212 - Susceptible
E. faecalis ATCC®
51299 - Resi

E. faecalis ATCC®
29212 -
Susceptible

E. faecalis ATCC®

51299 — Resistant

E. faecalis ATCC”
29212
14-20 mm

E. faecalis ATCC”
29212 — Susceptible
E. faecalis ATCC®
51299 — Resistant

E. faecalis ATCC”
29212 —
Susceptible

E. faecalis ATCC®
51299 — Resistant

E. faecalis ATCCT 29212 — Susceptible

E. faecalis ATCC® 51299 — Resistant

Abbreviations: ATCC, American Type Culture Collection; BHI, Brain Heart Infusion; HLAR, high-level aminoglycoside resistance; MHA, Mueller-Hinton agar; MIC, minimal
inhibitory concentration; QC, quality control; VRE, vancomycin-resistant enterococcus.
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Testing Conditions Minimal QC Recommendations (See Tables 3A, 3B, 4A, and 4B for
acceptable QC ranges.)
Medium: Disk diffusion: Haemophilus Test Medium (HTM)
Broth dilution: HTM broth Haemophilus influenzae ATCC® 49247
Inoculum: Direct colony suspension, equivalent to a 0.5 Haemophilus influenzae ATCC® 49766
McFarland standard Escherichia coli ATCC® 35218 (when testing amoxicillin-clavulanic acid)

Incubation: 3512 °C;
Disk diffusion: 5% CQO2; 16 to 18 hours
Broth dilution: ambient air; 20 to 24 hours

Sl o

M“‘.J‘_}é‘{?"" 6\#4}; ﬁl.w 38 92 Cdbwj "ufu‘}f ‘U:"LL‘}I ‘5‘,: -Lfob.‘;a /}f{;‘ii’”)é wjéé:y@j /jv’/_y(é’/wféjﬂ J»L&Ja}:' Lo PR R AJLJJ L@.ﬁ “ JJJ?. U'-‘-‘ PL ASJ)L”J:}M 6“43}? A
el 4l 0 CLSI M45

b 5 g S ol oSt 5 58 oS lo s s 515V e Blo o ) 60 BB el (6 Se3ll il e 5 SKeus ShE bl 45 1) Ay Jles s oS a3 cbene ot b Sys 1 Lesl iy s Y
ulcééu@iiw&).nﬁ%)bgﬂ);é\a.uuﬁ JB s oy Loy e e 8 r%@é:ﬁwﬁjﬁ)sé\‘xglju\il{m)ﬂ@ dbs sl ol ww\)w‘(w&,;\)mmﬁ;w;j o3zl
lpls ol 6 Sl Chms Wi Col ol (SKae CiS ama aﬁfdu@g,_fuhu@u}ﬂy)ﬁﬁﬂ@: 3 eslaad 5 .J.lﬂiljl'a])z‘;”alu.a.}hij&lé Ld, Jlge Al il 3 o3 Llgs aS' Ty 5,
Hled (58 030 1 (38550 5l s Jad 5 auS Jasd o (A lgn adbiin 51 a8 L /Y )S WA, ol 3

g f)\)fﬂjfjwblg gryu}.@kgu‘ﬂ)ijlmjlé‘wd?ﬂgﬁuj@uwu\il{ o9y osbay gdc—ud_k;y&@u)‘l ol (ol pld] o gl gas (gl 5 X

udﬂd\ﬁ)éélfw\w@éuby L;b?d»‘}_o ‘MUJJL:,U)V.?WSJ)}&M s(..,:\jjb‘,?iw Erf:vmgv:ihﬂ ‘j_\;i.,\.iw sg..&.f)‘sb‘}j s&)}ﬂgjguﬂ«uﬁujﬂ)%cuMU}ﬂ)TAwalu%‘Yj}%—uclfﬂwSyii
sl b WJl b ke Ol (53181 Slays gl AL g5 Snds Jalse opl b ol (ileT ol 813 eslinal 3550 o shid ses laaisS 51 30 kS (slaiie (EMpiTiC therapy)
Al ol S5 el oldllas 5 o3l e laasl gl 5 e Lol ol

:(Haemophilus Test Medium (HTM)) v slidsan iolo3l CuiS Jasms g 3,b .0

w%&:%;wbﬁwaJU)ofédﬂm

el o S 03508 5 05ls ol b /o) MOVL NEOH 2 ke Vov 3 1 pilos sy 05 ks 0

Aol IS 515 S lal 8T Oz Jye S0l jases oslas p 5 0 5 pslan o3 J w512 a Y

Aoles Lol OF a4 Lz jsbas 1y (NAD) 155218 55 g3 cponl ool (55805 0,003 Joms 51 2d L ¥ 0 Kt 5l s

bl el Ol 23 s a5 S o Jlake O 2 ke Ve 3 5 NAD oS e 00 INAD & 23 slone

wib 5o 1y ol Yol el Cssas RS plans 5y Sl o3l3yl 3 (ale i 53 558U es Sl plie Glag s D3 3B L OB e w oo Sl Jule /eSS DS 5 am gln
g eV U PRI NPt VS| PESK P v L JCPV . B PRSP T W)

.x'a:;ﬁ&#&i‘ﬁ}}llim&k (Klodds > &)z J}f\{ﬁ‘jbwllﬁﬁ

ARYA



U3 Gmis 2B Sy Wbl —»

Zone Diameter
Breakpoints,
nearest whole mm

MIC Interpretive Standard

Test/Report Antimicrobial Disk , , (ug/mL)
Group Agent Content s | | . R s | I R Comments
PENICILLINS
A Ampicillin 10 ug >22 19-21 <18 <1 2 >4 See comment (3).
OO e YR s W RGO B CH S A
LAl sl son sladd g5) 2y ST 3 phoslin] A~
g8 sV s plie b Sl 5 el 4 S
SUSYE pdiee bl 3)lse A2l s S ead 5 TEM
5 el 4 aglie et Gl e Ry S Ll 5
Bl ek S gl
e SV Slelé] ushdsen slaa s Sl b A
AL 1 b s opl (BLNAR)LSL o o ol 4 pslie Js
INVItro Jayl 5 s i 8 a2d S Jaigs plie b3 Jolge 4 o
Sl Asske bl cnl s ol Ll cnl @ LT 51 an
AU U g s el Al VS s S ol
155 S g st < o pies ot s (CEfRLAMED 0l
eSLst - kel
B-LACTAM)‘B LACTAMASE INHIBITOR COMBINATIONS
Ampicillin-sulbactam 10/10 ug =20 - r=19 =211 | - =42 See comment (8).
C Amoxicillin-clavulanic acid 20/10 pg >20 - P <19 <42 ! - [ >8/4 See comments (4) and (8).
] Piperacillin-tazobactam 100/10 pug =21 - P = <1/4 | - i >2/4 See comment (8).
CEPHEMS (PARENTERAL) (Including cephalosporins |, Il, lll, and IV. Please refer to Glossary I.)
B Cefotaxime or 30 ug =26 1 - 1 - <2 - - See comments (3) and (6).
B ceftazidime or 30 ug >26 | - H - =2 - i -
B ceftriaxone 30 ug >26 ! - : <2 -
B Cefuroxime 30 ug =20  17-19 | <16 <4 8 , 16 See comment (8).
o Cefonicid 30 ug =20 | 17-19 | <16 <4 | 8 . =16 See comment (8).
[¢) Cefamandole - - - - <4 ! 8 E See comment (8).
[¢] Cefepime 30 ug >26 - : - <2 . — i See comment (B).
0] Ceftizoxime 30 ug =26 | - H - =2 . - : - See comment (6).
«— dx dmio ol Wl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearsst whole mm _(pg/mL)
Group Agent Content S | I . R S : ! | R Comments
CEPHEMS (ORAL)
C Cefaclor 30 ug =20 . 1719 | <16 =8 i 16 i =32 See comments (4) and (8).
c Cefprozil 30 ug =18 | 15-17 | <14 <8 | 16 | =32
¢} Cefdinir or 5ug =20 ! - <1 - ! - See comments (4) and (6).
Cc cefixime or 5ug =21 - P =1 | - i -
Cc cefpodoxime 10 ug =21 ! - : <2 - ! -
C Cefuroxime 30 pug >20 . 1719 | <4 8 L =16
O Loracarbef 30 ug =19 | 16-18 | < =8 16 L =32 See comments (4) and (8).
O Ceftibuten 30 ug =28 - : <2 - ' - See comment (6).
Inv. Cefetamet 10 g =18 : 15-17 . <14 <4 8 L =218 See comment (8).
MONOBACTAMS
C | Aztreonam 30 ug 226 - 1 = <2 - 1 - | Seecomment(6).
CARBAPENEMS
B Meropenem 10 ug =20 | - i = =05 ! - ' - See comments (3) and (6).
C Ertapenem or 10 ug =19 T - 1 - <05 : - - See comment (6).
C imipenem 10 ng 16 | - i =4 | - l -
MACROLIDES
C Agzithromycin 15 ug 12 - b= =4 - - See comment (6).
C Clarithromycin 15 ug 13 ¢ 1112 ¢ <10 <8 | 16 | =32
KETOLIDES
C | Telithromycin 15 ug =15 | 12-14 | <11 =4 | 8 . >16 | See comment (4).
TETRACYCLINES
C Tetracycline 30 ng 229 | 26-28 | <25 <2 4 P >8 3 0l ST @ i Gl ISGLS 4 08 b A
; i ; | i et S Jays e oa Sl b

«— o dmio Jyd Al

VY-
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Zone Diameter
Breakpoints,

MIC Interpretive Standard

Test/Report Antimicrobial Disk nearest whole mm _(ug/mL)
Group Agent Content s | | S H [ i R Comments
FLUOROQUINOLONES See comment (6).
C Ciprofloxacin or 5ug =21 - <1 - - -
C levofloxacin or 5 ug =17 - - <2 - -
c lomefloxacin or 10 ug 222 - =2 - : -
C moxifloxacin or 5 g =18 - - <1 - T
C ofloxacin 5 ug =16 - = < - L -
C Gemifloxacin 5ug =18 | - | 0.12 - | -
(0] Gatifloxacin 5 ug >18 | - ’ <1 - ' -
O Grepafloxacin 5ug >24 - i <05 - i —
(0] Sparfloxacin - - - <025 | - - -
(0] Trovafloxacin 10 ug >22 - : <1 . = , =
Inv. Fleroxacin 5 ug >19 1 - <2 = i =
FOLATE PATHWAY INHIBITORS
A Trimethoprim- 125/2375pg | =16 | 11-15 <10 | <0595 | 119- | >4/76
sulfamethoxazole i ' . 2138
PHENICOLS
B Chloramphenicol 30 ug 229 | 26-28 | <25 <2 4 >8 See comment (3).
: : ' : S A Gsed ki GlasSL sl sy ssba N
5 : 5 : 2y IS
ANSAMYCINS
C Rifampin 5ug >20  17-19 | <16 <1 i 2 i >4 e e Al ol (Pl Say 4 za5) RXW

.3 ghosliinl g Siads Ole s

Abbreviations: ATCC, American Type Culture Collection; BLNAR, p-lactamase negative, ampicillin-resistant; CSF, cerebrospinal fluid; HTM, Haemophilus Test
Medium; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; NAD, nicotinamide adenine dinucleotide; QC, quality control.
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213555 b s 81 2 0 Sl a5 s MIC (g ks sl 15lil 2F Jgotr

bl Lyl s Minimal QC Recommendations (See Tables 3B

A5 s, sla JaSe & sy onl 53) Ay obat] oSa 51T L ol pan ST GC a5l Jama 1Ko 51 L) 10atS Jages and 4C for acceptable QC ranges.)

(s S35 s ; ; ®
_ - R Neisseri norrh AT 4922
6 LY 5 L llS il 1) Ay iait] e 517 U o jen JETGC by s 58T 55 25, eisseria gonorrhoeae ATCC™ 49226

@l_u‘); Iy el 3l Ol s s e gyl o8 WS LSLAJQ_(.» o 5L e W80 6LAJQ_<.»
(S e sl Las s L b g5l 385 Jrasa Giulesl
L5 S /0 351kl las (S 5 s O sl g 1009 S0 asle
e iy pled (81 5l 355m 0L« CO270 (Al 318 mla a5V 51 iy L)1 sl am s YUY slas 16,18 6l

el Yo=Y
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm _(pg/mL)
Grou Agent Content S ] I . R S : I { R Comments
PENICILLINS
C Penicillin 10 units =47 2746 = 26 = 0.06 0.12—1 =2 See comment (3). .
e gl o o 4 Caslie sliS L B wte WSV (53T Y
el b S el
e A it 4 s L aaslie gl 51 S UV el
O35l Gty sl Sl San 5 das eS| (Gdeedly
G Caslis S slaa g 5,8 508 wlial 5 SG5s syl eS|
Oras b Segs Sl Ll B, b Ol e kais ) )l pgges S danls
B3 asis QBT s gileid, LMIC s
e b b e o gl Ve Sns bl S LSS58
SLbSYl suSid 5 glag s Yozl (S oslel YAMM A,
4 b gl Ghas e LSV bl J ol b s
e 3 e S s le b o gl b1 sl
: - o Aoy dal s 4 e o a4 Caslie e iS5 ol
CEPHEMS (PARENTERAL) (Including cephalosporins I, I, lll, and IV. Pl refer to Glossary 1.)
C Cefotaxime or 30 ug =31 - - =05 | - - See comment (5).
C ceftriaxone 30 ug >35 | - i =025 | - : -
c Cefoxitin 30 ng =28 | 24-27 . =23 =2 4 Y] See comment (2).
C Cefuroxime 30 ug =131 : 26-30 | =25 =1 : 2 ' =4 See comment (3).
(o] Cefepime 30 ug =31 ] — H — =05 | — H — See comment (5).
[e} Cefmetazole 30 ug =33 |, 28-32 . =27 =2 ' 4 . =8 See comment (2).
(o] Cefotetan 30 ug =26  20-25 ! =19 =2 ' 4 ! =8 See comment (2).
) Ceftazidime 30 ug =31 | - P - <05 | - T = See comment (5).
(o] Ceftizoxime 30 ug =38 | - H — =05 | — | - See comment (5).
CEPHEMS (ORAL)
C Cefixime or 5 ug =31 . - b= =0.25 | - I See comment (5).
C cefpodoxime 10 ng =29 | - = =05 | - . -
Inv. Cefetamet 10 pg =29 | - : — =05 | - : — See comment (5).
TETRACYCLINES
g pead S kS s wbﬁ@lﬁluﬂblijwl&bwﬁlsqmwb wl&ul;:«.,&;\.arﬁ.g\f)l A
Cc Tetracycline 30 ug =38 | 31-37 =30 =025 05-1 | =2 AL S blae s gl aid ) jles s 3 48 LSS58 0
; : Sl 5 sl gl e n il Y sane AZLAMM o S5 S Y
Loal by opl 5o Caslie ol sy alals & (TRNG)
.MIC > viug/mb)ss 8 4G C3y e bl
« e i Jyd Wl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm _(pg/mL)
Group Agent Content s | [ . R S : I : R Comments
FLUOROQUINOLONES See comment (3).
C Ciprofloxacin or 5ug =41 | 2840 | <27 <006 | 0.12-0.5 ; =1
C ofloxacin 5 ug =31  25-30 | <24 <025 + 05-1 =92
o] Enoxacin 10 g =36 . 32-35 | <31 <0.5 ' 1 ] =2
0 Gatifloxacin 5ug =38 | 34-37 | =33 <0125 ! 025 | =05
0 Grepafloxacin 5ug =37 . 28-36 . <27 <006 : 012-05 : =1
o} Lomefloxacin 10 ng >38 | 27-37 | <28 <012 | 0.25-1 | > 2
o] Trovafloxacin 10 ng >34 | - ; - =025 | - : - See comment (5).
Inv. Fleroxacin 5 ug >35 : 29-34 . <28 <025 @ 05 . =1
AMINOCYCLITOLS
C Spectinomycin 100 ng =18 1517 ' =14 <32 64 » =128 See comment (2).

Abbreviations: ATCC, American Type Culture Collection; MIC, minimal inhibitory concentration; NAD, nicotinamide adenine dinucleotide; PABA, para-aminobenzoic
acid; QC, quality control; TRNG, tetracycline-resistant Neisseria gonorrhoeae.
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4 g0 5t sS4 50 il ) g A, Hlge dla a3 g MIC (g s glas lilinl 2G Jgue

Testing Conditions Minimal QC Recommendations (See Tables 3B and 4B for
acceptable QC ranges.)
Medium: Disk diffusion: MHA with 5% sheep’s blood
Broth dilution: CAMHB with LHB (2.5% to 5% v/v) Streptococcus pneumoniae ATCC® 49619
(see M07-A8 for instructions for preparation of LHB)
Inoculum: Direct colony suspension, equivalent to a 0.5
McFarland standard
Incubation: 35+2°C
Disk diffusion: 5% CO;; 20 to 24 hours
Dilution methods: ambient air; 20 to 24 hours
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Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm __(ug/mL)
Grou Agent Content S . 1 R S N | ! R Comments
PENICILLINS

e dle L) < v pgiml ol s MIC Wl i [ acadeds olil gl & 15 50 a8 daplsVLn Lo w0 conli B35 oo i 0 MIC (o 2 2) el ol _ (g5 wlo 5l 8 gladised 5l 8 pladlynl ol 2 0
O S N R 51 PP P P PRt IRTORL S5 7 Sy 1§ P Irow SEYoF I (cefditoren) o ; s i s ddes  JSlaw ‘flsuy—&;ﬂwi(g@)j b ST odem ol & Sl 830l (Gl ST (6, <Y omm s,

el U 5 058l s (ST i s el SOV 359 ko oS ol (el oS gl 4 o bmsilis S Y /ML Gl oy MIC

See comment (3).

A Penicillin 1 ug oxacillin =20 - - - - - >Yemm iy Sl dls el ST Jis 53 & SS g sy 51 ads )
oz MICS v/pgmb s b= o ek 4 Al
e se MIC Ll SVAMM s s dla o3l Sl ST s s o]
e dle dpg S s Wb wase b 0sSU ke eSUgie
b b el b dat e b plis sloi s L5 1AMM A,
dhd{ﬁi By J_l.:.,zdi 4 e e ))JJJL’H“.};L?-‘I‘;_I 4 ol Sl g
ST el Oy il e 1A MM T s, e b k3 o]
: - 355 l5S MIG
A Penicillin parenteral - - : — - <2 : 4 : =8 q s et e - . ..
(honmeningitis) : . : Slag s 3l S0 Cisde Oloys gl y :(G“"" Sy G.ﬁy) RX v
LAl s s e s MIC < YgiML L (Cosie ) SSse s
. ks Al Oke Y Sl OIS e adS ek 5 Ses
Gy o3 dly Oake YY) Seslinad L S cslw £ a0 453
: GO 5o b b i sl oS tHOIML 2ol MIC L o 5
: sbazals 5L 55 50 Ay O sl YE
Gt Sllns #1 (Sihe mle G5m0 I b Sladnl oled sl A
: : 338 OIS oS by Lyshe Dl s il
A Penicillin parenteral - - : - - =0.06 : - 2012 5 gl s b Cugie Ol sl (b Siy 4 = 5) RX A
(meningitis) : : WS b s Slee b @l 3 o) laboslinl Aoy 35s Slus
: Ol G el b p sl 05k ¥ Bl
Sos Slaslan Lis (ol o (g bl €5 Sadspl gl N
; : : : 38 NS Cuse sl p
A Penicillin (oral penicillin - - - b= =0.06 : 012-1 | =2
V) i : ! '
Amoxicillin - - : - . - =2 - =8
(nonmeningitis) H i H :
Amoxicillin-clavulanic : ' =21 ! 4/2 ! =8/4
acid (nonmeningitis) H : H f
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm __ (ug/mL)
Group Agent Content S : | ' R S ' I ' R Comments
CEPHEMS (PARENTERAL) (Including cephalosporins I, Il, lll, and IV. PI refer to Glossary I.)
O Cefepime (meningitis) - = - - =05 1 =2 Slaslae Lis ol - gy el w5 cladsnl ¢l =
i E : : e Y"“M b e 3 40 Q.Lg‘U .:;qui)lj'f i Slp (s
; ' i i 2yl > 5 FDA L 5 Lol e
B Cefepime (nonmeningitis) — - - ' - <1 2 =4 Cosient g gly b i Sl Koel sdowe S s Y
i ‘ : : o L;)jfbui.)lﬁ);g;ijwﬁbCM\;S.»JSQAUL)l;
B Cefotaxime (meningitis) - - - - =05 1 : =2 s Slaslne Labb (U = 5he wle dpa sladsyl sl Y
B Ceftriaxone (meningitis) - - - - <05 - 1 =2 c e .
: : : 238 IS e gln
353 A=l b Casie Ol s (e S GJ}S)RX RE3
3 steslial 5uSl i b oeSU i
See comment (3).
B Cefotaxime (nonmeningitis) - - ' - ' - =1 2 i =4 sph S (e - grae b g5l e badspl pla sl N0
B Ceftriaxone (nonmeningitis) - - ; - ! - =1 2 ' =4 . e b e e i
; | | | Al S 5 Cuie Sl edS oS
C Cefuroxime (parenteral) - - , - i - =05 | 1 i =2
CEPHEMS (ORAL)
8] Cefuroxime (oral) — - : — : — =1 2 : >4
O Cefaclor — - : — i - =1 | 2 : =4
¢} Cefdinir — — ! - : - 0.5 | 1 : =2
o Cefpodoxime — - - L= <05 | 1 =2
(o] Cefprozil - - , - ' = =2 | 4 ' =8
[¢] Loracarbef B - ) - ] - =2 4 ' =8
CARBAPENEMS
B Meropenem - - ) - i - =0.25 | 0.5 =1 See comment (3).
C Ertapenem - - — : - <1 2 ' =
C Imipenem - . i - | - =0.12 « 0.25-05 . =1
GLYCOPEPTIDES
B | Vancomyein [ 30w [ =17 - E - | =1 B : B | See comments (3) and (4).
MACROLIDES
AJS Lf'fd:ﬁ AJ’:“'LL‘-}JL—-)‘ )l uw..ﬂ‘l.:g)\jsvab MLAJJ’:'LJ'L:-} mu}ﬂjﬁ ‘M\A}ﬂ)T 4 &;.ﬂ}uﬁ) C,.:..AL\;- A
b IS sl oKaus 40 el slag SU sl sy ssba NV
A Erythromycin 15 ug =21 ! 16-20 5 =025 ! 05 T =1
o] Azithromycin 15 ug =18 + 1417 . =13 =0.5 1 i =2
o Clarithromycin 15 pg =21 . 17-20 | =16 =0.25 | 0.5 : =1
) Dirithromycin 15 ug =18 : 14-17 | =13 =0.5 | 1 : =2
+— v i J}b dalsl
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nealrest whole rlnm - (ug/mL) ,
Group Agent Content s | | . R S i | . R Comments
KETOLIDES
B | Telithromycin | 15ug | =19 | 16-18 | <15 [ <1 | 2 | >4
TETRACYCLINES
B Tetracycline 30 ug >23 1 19-22 1 <18 <20 4 28| L Sl S g s s SIS 6 6 S 0A
! ; ! ; iyt s € iy o o KL sl
FLUOROQUINOLONES
B Gemifloxacin 5ug 223 1 20-22 <19 <012 ¢ 025 | =205
B Levofloxacin 5ug =17  14-16 : <13 <2 ' 4 Y
B Moxifloxacin 5ug =18 . 1517 | <14 <1 i 2 L =4
B Ofloxacin 5 g 216 ¢ 13-15 1 <12 <2 4 1 >
0 Gatifloxacin 5 ug >21 1 18-20 | <17 <1 12 1 >4
0 Grepafloxacin 5 ug >19 . 16-18 | <15 <05 | 1 P >2
0 Sparfloxacin 5ug >19 | 16-18 | <15 <05 1 L 22
0 Trovafloxacin 10 ug >19 ' 16-18 | <15 <1 2 1 >4
FOLATE PATHWAY INHIBITORS
A Trimethoprim- 1.25/ =19 | 16-18 | <15 <0595 119- | =4/76
sulfamethoxazole 23.75 ug . : . 2138
PHENICOLS
C | Chloramphenicol | 30pg | 221 + - i <20 | <4 i - 1 >8 | Seecomment(17).
ANSAMYCINS
C Rifampin 519 >19 ! 17-18 | <16 <102 24 |t ol oS e b el (Pl Sy 4 el 5)RX A
; l ; : sydeslinal s Sads
LINCOSAMIDES
B | Clindamycin [ 2pyg | 219 | 1618 | <15 | <025 . 05 | >1 | Seecomment(17).
STREPTOGRAMINS
0 | Quinupristin-dalfopristin | 15ug | >19 . 16-18 | <15 | <1 . 2 | >4 |
OXAZOLIDINONES
C | Linezolid | 30pg | 221 ¢ - + - | <2 i+ - 1+ - [ Seecomment(4).

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; CSF, cerebrospinal fluid; FDA, US Food and Drug
Administration; LHB, lysed horse blood; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration.
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ooyl Jal 5 Minimal QC Recommendations (See Tables
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S LS 0 pOIML pslasiyls (51 (o [ sazm 70 5 Y/0) LHB L of s CAMHB :ole Lame U3 (5 3Lui3d) _ °
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Al e
s

BUBIERC RN ISR NS HE g (o S P WP T - v )
6 3 Sl a3 70 Y 16 A8 Gl £
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eSS sl atS BB A slee s 4t 3 ey LS ST

el 3 laa g Lol Sitdpanlt 05,8 sk ool 53 Y
b . (S agalactiae) B e 5 o5 sl il oS sleasse s 2zes G L C (S pyogenes) A slass S 0551 ghls 5 s po 125 S50 S 45 S5 sm slat s —
SPAL I s aa S laiys iy s 05,8 e i g su ool (WS eodels S milleri Y S S anginosus e )il s G L F C A slaes S 05 81 gl 5 Las o |25 S S S a5 Llaw s —

(5 sdanzr 1o 2H-2 J gt )3 sbeslisinl iy g 058 (6 s gl slins

Wlotiayl FDA Lo 55 S oy (S8 53 2ol glacisis Oloys sl 8 olbaplsVn nlo s by Gl ied Sl Glagyls cbow ool 5 ko 4 o Sitd el (S 55 2l glacisie Obays gl 2 ¥
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5 Cash e oo b S0 Al a8 Ty ele b Setd genln K gl Wlypl S8 GhbesT Gb ST omlodi B iwl esSaSan il 355055 5 dien 3b esllIG 5 (>4/Y0 pg/mL
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Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm _(pg/mL)
Group Agent Content S ] I ] R S H J . R Comments
PENICILLINS

Sk e 01 blie 53 ol pend a5 003 8 soslinal add Ayl (slas )8 (sl oS Sloj 5 sl et S Jaiys ol o o dd b ks false flas s sl les ol A{M@)l&@}‘,‘&lb skes S ¢l

(o] (peeS3 F 0 pmSh s (ST pion (5 s (pp3 i i €33l @IS g = s al nd SOV 5538 - s o Spal (ks S pol (ki ol 4G 5 € B A (slaes St puly SaSS g 2l sy (A

u’lf-fxu'“'JV?“SJQW‘VV‘S))W‘J—LW‘&JJW‘J??-M‘JK@ Zd\sj; J.al‘,ﬁ JJ.OJM." A sj; 6&;{5}2{]@4‘ 61}(;}

s S

a5 b))

A Penicillin or 10 units =24 | - ] - =012 | - 1 - See comment (5).
A ampicillin 10 ug =24 - b= =025 - b=
CEPHEMS (PARENTERAL) (Including cephalosporins |, Il, lll, and IV. Please refer to Glossary l.) See comments (5) and (6).
B Cefepime or 30 ug =24 | - 1 - <05 - 1 -
B cefotaxime or 30 ug =24 - i - <05 | - i -
B ceftriaxone 30 ug >24 ! - b— <05 - Po—
CARBAPENEMS See comments (5) and (6).
(o] Ertapenem - - : - : = =1 = : =
) Meropenem - - - = <05 . - E
GLYCOPEPTIDES
B | Vancomycin 30 ug =17 . - - ] =1 - i — | See comment (5).
LIPOPEPTIDES
c Daptomycin - i S B ST T T sl wse ekt LagSU sl A Gl Y
' : ' E 338 I8 Slew S
K . K : See comment (5).
«— Jx iio J}-b,- PN

VY-
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Zone Diameter
Breakpoints,

MIC Interpretive Standard

Test/Report Antimicrobial Disk nearest whole mm _(pg/mL)
Group Agent Content s : [ : R S : 1 i R Comments
MACROLIDES -
38 o oebog sl leslinal Lols o eealag 3 5 pemslog i )MUS ¢ pnla g 151 4 Coglin 5 Cola= A
S es G158 (sl oS & 505 3l ekl glas 8L sl 5 sk A
A Erythromycin 15 ug =21 16-20 =15 =0.25 0.5 ooz vmg;\u}f Sl o g e gk <C“M Sy a C‘*bjj)RX \e
Mwﬂ‘ Loy 3 B U)s SASS g il 35505 Olayl
By s el Glw 4 S thl} &5')’ 5 sseslanal
spdp ety odslin ol (S G 5 ST o s
b b lS 35 ol 5 el 53 ST ot 6 il
b ol & B oy 8 slacsS g sl ol s feles
U ot WlilS & ol S Wl et ol g3l 5 ko
Wb 3B oS SS il S Sy el pslie 5 b ceslas )
(S (J,S}lub! RES) }})J‘Lﬂy 4 Ldd Cawle= L olsL
: 235 IS 5 LT AL amlaidS 5 rslos 525l 3 55 0
[¢] Azithromycin 15 ug =18 | 1417 | =13 =05 | 1 L =2
O Clarithromycin 15 ug =21 L 17=20 T =16 =0.25 0.5 | =1
] Dirithromycin 15 ug 18 ! 1417 ' =13 =05 ! 1 V=2
TETRACYCLINES
(@] Tetracycline 30 nug =23 : 19=22 i =18 =2 ; 4 E =8 L s ;xkg{t—ﬂ‘jns‘ﬁ & Lies u"l‘"' Q:,J&Lﬁ"ﬁ“{ S «jiu(""‘?;@). N
; ; ' ; g ot S 3 el on Sl le
FLUOROQUINOLONES
o] Levofloxacin 5ug =17 | 14-16 ! <13 <2 ' 4 ' =8
c Ofloxacin 5 ug =16+ 13-15 | <12 =2 : 4 i =8
[e] Gatifloxacin 5 ug =21 | 1820 | =17 =1 ' 2 L =4
(o] Grepafloxacin 5 ug =19 ' 16-18 ' <15 =05 ! 1 [y
[¢] Trovafloxacin 10 pg =19 : 16-18 | =15 =1 ! 2 P =4
PHENICOLS
c | Chloramphenicol | 30pg | =21 : 1820 : <17 | <=4 8 ¢ >16 | See comment (9).
LINCOSAMIDES
A Clindamycin 2ng =19  16-18 | <15 =0.25 0.5 voo=1 See comments (9) and (10).
H | ! ! Seslial 5 S SLazl (is, L Ols5 o 1) G blidS S Cslia NY
: : : 35 a4 mle 53 g3kl 5 (D-zore tesh D ) les s
: : ' : Wk s MOZATO s 53 VY a9 2H-1-S7 Jgdor w)sls asiis
' (5 pdianr! 0 MO7-A8 s s
STREPTOGRAMINS
c Quinupristin-dalfopristin | 15ug | =19 | 1618 <15 | =1 5 2 -4 | 255 Bl S pyogenes Ll 5 Y
OXAZOLIDINONES
c [ Linezolid | 30pg | z21 - Fo = | =2 : ¢ — | See comment(5).

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation- adjusted Mueller- Hmton broth FDA US Food and Drug Administration; LHB, lysed horse
blood; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; QC, quality control.
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Screen Test
Organism group

Inducible Clindamycin Resistance
B-hemolytic Streptococcus spp. resistant to erythromycin and

susceptible or intermediate to clindamycin®

Test method Disk diffusion Broth microdilution

Medium MHA supplemented with sheep | CAMHB with LHB (2.5%-5% v/v)
blood (5% wviv) or TSA
supplemented with sheep blood
(5% viv)

Antimicrobial
concentration

15-pg erythromycin disk and 2-
Mg clindamycin disk spaced 12
mm apart

1 pg/mL erythromycin and 0.5
pg/mL clindamycin in same well

Inoculum Standard disk diffusion Standard broth microdilution

recommendations recommendations
Incubation 35+2°C; 5% CO; 35+ 2 °C; ambient air
conditions

Incubation length

20-24 hours

20-24 hours

Results Somss Syl 3 A, lgs Al Saiole Alpydgrovat!\ = inl_ﬂﬁcible_
(D J);- %] D sila " rw.r)mU:}w‘ clindamycin resistance;
ormtllidS 4 Ul caslie = | NG growth = no inducible
ay slen Al JSIs Gasili b bty b 4% clindamycin resistance
“ C»GJLE_A = Mh‘.&}.:ls &..d‘b »_'ﬂ)_b‘ BL)
A3l 0Lk D adle 81 o cpeloliids
f:‘:)ll\;;tgestmg L S IE (s WS 4 p5la0) Dl 5o 1) g bltidS 4 W Canglie b ladd 50!
G oW Caglio LT laly addlis s 5SL cpl i SBLSL 318 4 g |y s 0!
F30 Oken 5 (n 53 Obmen Cusl a0 sl il 3 5 paah 8 Jaiss pglie G LS
A3k
Qc S. pneumoniae ATCC® 49619 for | S. pneumoniae ATCC® 49619
recommendations routine QC of disks; S. aureus ATCC® BAA-976 or

See Appendix C for use of
supplemental QC strains.

S. aureus ATCC® 29213 — no

growth

S. aureus ATCC®
growth

BAA-977 -

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth; LHB, lysed
horse blood; MHA, Mueller-Hinton agar; QC, quality control; TSA, tryptic soy agar.
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) bl Ll Minimal QC Recommendations (See Tables 3B
L € 055 70 LSBT s Jge 1Ko Sl Ll oS Jaes and 4B for acceptable QC ranges.)
emetlo gls gl f(azm /om0 6 /Y/0) LHB L ol o CAMHB :gle oS Jams )3 53le3d) ] ®
2H-1 Jsir sl o LHB g 5 1,05 550051 CAMHB. Liows 1L oS LSe o pg/mL Streptococcus pneumoniae ATCC™ 49619
(33 Saar o
Golwads o el st ls gl € oz / gz 1.0 )i £ 355 b BT Oz Jse 8T 55 3led
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm _(pg/mL)
Group Agent Content S B | . R S | | . R Comments
PENICILLINS
A Penicillin - - - - <0.12 025-2 - =4 o e e gl 5 b o i) (8l Kgs 3L 3 0
A Ampicillin <025 054 - -8 s SRS It ) S ) S
: b ssba 0L g Sl ekl il (LSS g xl
b 3 Ol (O (S g @La Jee gl ko JU:M.I
358 Gl TMIC 255 bl o 2o & ol
Oy > (25680 il dpam ol (e Sy 4 Cr‘é}:)RX A%
Wl el el b ol b e sy 4 S olad 5!
: Al 5SS sl Sl pl 5 anlinal & 5L o S
CEPHEMS (PARENTERAL) (Including cephalosporins 1, II, 1ll, and IV. Please refer to GI¢ v 1.)
B Cefepime 30 pg =24 1 22-23 | =21 <1 : 2 =4
B Cefotaxime 30 ug =28 | 26-27 | <25 =1 2 poz4
B Ceftriaxone 30 ug =27 | 25-26 | =24 <1 : 2 =4
CARBAPENENMS
o] Ertapenem — — = — <1 ' — ! — See comment (4).
(o] Meropenem - - - - =05 - - See comment (4).
GLYCOPEPTIDES
B | Vancomyein 0ug | =17 | - ! - <1 : - i — | See comment (4).
LIPOPEPTIDES
o Daptomycin - - ‘ - : - =1 ' - - s Szl LB sl gols 6l Sags (alesT A
: ; : ; Sl 4 gei 5 ekl lag S gl Ll peslesyls 8
E : H i ..n)f Jig\}f P -y
MACROLIDES S8 mitn oeles ol § eslial b Olg e s emalas 23 5 mmles 2 IS mmlag 5T 4 sl 5 ol Y s
333 AN 5ol s 6 gad J kbl slais S sl s sk )
C Erythromycin 15 ng =21 . 16=20 | <15 =026 0.5 | =1
o] Azithromycin 15 ng =18 | 14-17 | <13 =05 | 1 L =2
(o] Clarithromycin 15 nug =21 ¢ 17-20 : <18 =025 0.5 ! =1
(o] Dirithromycin 15 ug =18 | 14-17 <13 <05 | 1 ) =2
TETRACYCLINES
(@] Tetracycline 30 ng =23 , 1822 . =18 =2 ' 4 =8 b s Sl Sl 4 s e S5 4 8 laedS1 N Y
! ; | | S S s e o8 Sl
FLUOROQUINOLONES
(] Levofloxacin 5 ug =17 | 14-16 | =13 <2 i 4 =8
C Ofloxacin 5 ug =16 | 13-15 | =12 =2 4 =8
O Gatifloxacin 5 ug =21 ; 1820 ; =17 =1 : 2 : =4
0] Grepafloxacin 5 ug =19  16-18 . =15 =05 1 =2
o] Trovafloxacin 10 ug =19 | 16-18 | =15 =1 ; 2 P =4
«— i Jyd Al

YO
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Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk hearest whole mm _(pg/mL)
Group Agent Content S : | ' R S : | R Comments

PHENICOLS

C | Chloramphenicol 30 ug =21 | 1820 | <17 <4 | 8 >16 | See comment (11).
LINCOSAMIDES

C | Clindamycin 2 ug =19 | 16-18 | <15 <025 | 0.5 >1 | See comment (11).
STREPTOGRAMINS

(o) | Quinupristin-dalfopristin 15 pg =19 . 16-18 | <15 <1 : 2 >4 |
OXAZOLIDINONES

C | Linezolid 30 pg =21 - N <2 - — | See comment (4).

Abbreviations: ATCC, American Type Culture Collection; CAMHB, cation-adjusted Mueller-Hinton broth;
MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration; QC, quality control.

\Y#

CSF, cerebrospinal fluid; LHB, lysed horse blood;
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3 Minimal QC Recommendations (See Tables 3A, 3B, 4A,
ol Jal o and 4B for acceptable QC ranges.)

iS00 L BT Osmen Jge 1Sy 5l HLasl 1S Jase

. ® )
4 LHB a5 51,) LHB o /[ jumm 70 6 1/6 L ol yen CAMHB e oS s s 53103 Streptococcus pneumoniae ATCC™ 49619:

(33 Sanl o 2H-1 Jsutr sl Disk diffusion: incubate in 5% CO,.
ks S iy by O e [ oz 10 L ST Ogten S 58T s (g5LeaS,)
Gy el Vo= ¥E ke 4 by sla S Sl o v/ syl Jles edis gy 4 05,5 O gl s 9 S wbe Broth microdilution: incubate in ambient air or CO2 (except
oS bl g 6y Modbangs ot 508wl § COp 70 L 3,5 sl a3 Y0 (slas s &5 ST conlsis a_z;thromycm QC tests that must be i ncubated in ambient
c ot Lo air).
Jols w66 470 gl o 5 3 Sesliial diu S O L b0 BT g5y asbias, gl S 5l Ol e
aloes 6y MIC 2, slealy 55 oS Slamen @SS opl ool CRUMML 2aS 700 (g5l lasi= 2y, onl 5 E. coli ATCC® 25922
wopdas S s MIC 35, 05 madl (dy oles o) 4 oK b ol odlsmns 5 OIS IS Disk diffusion, broth microdilution or agar dilution for
cell YooY8 (CO2 70 ¢ 5l S sl a3 V0 £Y 1 JiS Gl § ciprofloxacin, nalidixic acid, minocycline, and s ulfisoxazole:

incubate in ambient air or CO..

SOl 55
13 pdanal e 3 o (o] sbble! Jels C)Ua! Sl e &5
Biosafety in Microbiological and Biomedical Laboratories. 5th ed. Washington, DC: US Government Printing Office; 2007. http:/iwww.cdc.gov/OD/ohg/biosty/bmbl5/bmbl5toc. htm.
s S Sn ey 0 Ml 55 st USG5 358 3 gl 3 ekt e L (SLa0 gl g b LIS msplontl S5 358 IS 1y et it Lo (13 S0l Sl ila3T e pla tam s
ol a5 5500 sletias sl&ilesT 51 LS| (S8 S0 i ie (1 st 5 et ¢ ekt 00 Ll (U s ST 13 b gl ga i 700 ol ST 5 leST S S (ol en 5 S e Ol
il gn (5090 s T 5 DS plaS il s (sur Chablons (ke 0 L e Saal s plaS (555 (Lt Seo s Sl (el alax S ulido Sn sla S
5ok s (S Glas bl sdr SIS0 LY e s el Bl 3 015 e L 13U arlee Slewr L ol e 65 kit fite Lond 2S5 (el 3550 gladped te it 55 glablas] Y
B s b bl (655 S8 Bl s 53 S5l 358 S 2 splsl Siisdam 558 51 55 Ll 0L J il s 5l eddlir ok 2o L s Sbaragse (555 S 455 8 5 S sy el Sl
elie 3 35 Cblim gl s JolS Lablows 3l eslinal 5 2Ss ( a3l 555 Oded s ol 13 opl 53555 sgdme s 5 Sad Jsloes 1 aslizal Loy S5 e tif;d}:.,f&') s b ials S
sl ¥ C]a.u:}.buﬁ s ks 5 By ol 5l Sste sl by sl lle 55,8 5 8 A5 Ssie JM\}J-‘IT\:)‘)SLL&:J‘JE; 3L by Jlezl 4 LG s a8 ebodbs (’K:'A'wlij @ gad OAL
Aol b (i 5 ol T s 3 DUl Bl L p3lig laalilesl L o o KalosT w1y e gl cCs o fwd 03 3 el T L Y e DUl ST S oslinnl i 3
|y Cisie s O peelinSy b pd 4iSly CDC O gonbinSly ) sie 4maS (ol Slots 5 3b b hiied ookt 5o L J oddslonl Jlaim| sl b 5T 5 e 3 s, ssba o5 ol Kilesl 0L JS ¥
el oSl ) ST Glaisie mld Jale Olgear Bog S g D3I ity 5 ST TN v e 0355 S ks ol 1 3 a5 o 51 J s s e alS
L s LSS S o oSt 1) 35 oS glo s e 31 VL e Bl i 1) 52 S b duled (S el il 5 Sws a3 el oS 15 3 lge Wl JolS a3 cmhes 1 i b o ) Ll B, 3t
b sl S Cams a0 K0 aade Ol 3 gloaline JU s ol Al s b 5 (..;;;LAS:_,..;wjfjla_;): St Ll i) Hlee dla ail ayles )y |y 4 ‘(wKJ(.Dr:Z.:MJ}— o5 5 eslan
Sty s 6 SL Cias Al Csl w\wg:sh@);;ﬁfduwgﬁuhu@ujﬂyj A S sl o A, K0 s el oS JB A e Al ail> s e L LS aST ) 5,
les (S o3l 5 (385 5oy alle b 5 uuS b o (A les adlaie 51 S LAY S Wl AS, ool 3l
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s Sl Lol 31 S e s Sl Lo o5 5Lasl 51 oy Sl g B el 0 e T S Sl ¢y St sixie Jolse MIC Sl (i sla SISy i 6 e 5l line 0
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm __(ug/mi)
Grou Agent Content ] : 1 . R S : I . R Comments
PENICILLINS
C Penicillin - - Po- <006 | 012-025 | 205 | ol 5 ke 6l Seus Sl iy a bl A
c Ampicillin - - b= <012 1 0251 1 =2 sl ol Gy el BB b e (e g
E : ; E 25 Sosliwl MIC (ons gls JiolesT 51 0L
CEPHEMS
C Cefotaxime or 30 ng >34 : - ; - =0.12 ; - : - See comment (6).
Cc ceftriaxone 30 ug >34 | - i - =012 ¢ - i - See comment (6).
CARBAPENEMS
C | Meropenem 0pyg | 230 : - © - | <025 : - . — | See comment (6).
MACROLIDES
c Azithromycin 15 nug =20 . - b <2 - | - Dl & s 5sm o5 eSSy 5y e ol Sae &
i ; ; i Olys sy Gt Slaslae cpl il il (S8 S
i : : i Sy oo o3 e SS S ol (oben 4 Ve Olbey
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Zone Diameter
Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm _(pg/mL)
Group Agent Content S I R S | | R Comments
TETRACYCLINES
¢ | Minocycline | 30 | 226 ¢ - 1 - | <2 - . — | See comments (6) and (9).
FLUOROQUINOLONES Labanils Ciallas O 5595 56 Conlas Sl L Cl S sl eSS AL < YOMM WS Slee dla L MIC > ApgmL (surveillance purposes) ozl e Clial gl )+
C Ciprofloxacin 5ug >35 1 33-34 | <32 <003 ' 006  >0.12 | Seecomment(9).
c Levofioxacin - T <003 | 006 | =012
FOLATE PATHWAY INHIBITORS
Cc Sulfisoxazole - - - - <2 4 ©o28 See comment (9).
C Trimethoprim- 1,25/ 230 26-29 =25 | =042 02575 208 | Ll o, ke ¢ caslis s s Koo ol )
sulfamethoxazole 23.75 ug 24 : - 95 PSS & e 5 Canlo S sl o o 5206 5
sl sl g lad o iy 1 sl st s 5 J3leS saldl sy
S K Whlew b ols 3ylse S5 (ol b e S
il el
PHENICOLS
C Chloramphenicol 30 ug >26 1+ 20-25 | <19 <2 4 1 g [ bl bee s Tl s st sl i sk T
E . ' | S Ul
ANSAMYCINS
C | Rifampin | 5pg | =225 ! 2024 | <19 <05 1 1 >2 | Seecomment(9).

Abbreviations: AST, antimicrobial susceptibility testing; ATCC, American Type Culture Collection; BSC, biological safety cabinet; BSL-2, Biosafety Level 2; BSL-3, Biosafety Level 3;
CAMHB, cation-adjusted Mueller-Hinton broth; CDC, Centers for Disease Control and Prevention; CFU, colony forming unit; LHB, lysed horse blood; MHA, Mueller-Hinton agar; MIC,
minimal inhibitory concentration; QC, quality control.
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ol s Minimal QC Recommendations (See Tables 4D and 4E for
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Bacteroides fragilis ATCC® 25285
N ) Bacteroides thetaiotaomicron ATCC® 29741
Vo dfuper spot ST s S 4o Clostridium difficile ATCC® 700057
v Nl ol Eubacterium lentum ATCC® 43055
[«

Test any 2 for agar dilution; test 1 for a single broth dilution test
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MIC Interpretive Standard
Lo (pg/mL)
Test/Report Antimicrobial T T
Group Agent S | 1 1 R Comments
PENICILLINS
¢ Ampicillin <05 - 1 : =2 Iy S3lshe A f; Sl SY gl Azes sl Bacteroides fragilis o5 8 slael & cal cal 5 o255 Y
: : Aaf_glmsg.&u u)y)i_piradﬂbfu;)}“}‘u.wd‘)&)wb;‘b)uuybdw#ﬂ;ﬂyuﬁ
Q_,’):‘”‘Ag.,.hl&f»é\u _9]4#44@\..«:345@\’9')‘ ;"MJ&)‘; J‘L"‘WS}"J oy ‘sﬁ‘ v':l'-'"'h.’i
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o yateiin s oS 301 Jlail BUES 595 5 ol b el LSS
C Mezlocillin <32 | 64 . >128
C Penicillin <05 | 1 i =2 See comment (2).
c Piperacillin =32 0 64 1 2128 | bRl g Redkd Jelge aleslys S L e b oS pla gl 5 ks e (AR5 sl A el p ¥
: : Jales (i g o daoe) Wilkins Chalgren agar 5 Brucella Blood (sbadazes 5f eslizu! b MIC 0f50e Canlah §
: b 5 iy o
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MIC Interpretive Standard

L (ng/mL)
Test/Report Antimicrobial X :
Group Agent S [ E R Comments

B-LACTAM/B-LACTAMASE INHIBITOR COMBINATIONS

A Amoxicillin-clavulanic acid <4/2 | 8/4 \ =16/8 See comment (3).

A Ampicillin-sulbactam < 8/4 16/8 = 32116 See comments (3) and (4).

A Piperacillin-tazobactam <32/4 . 644 | >128/4 | See comment (3).

A Ticarcillin-clavulanic acid® <32/2 . 642 | >128/2 See comment (3).

CEPHEMS (PARENTERAL) (Including cepha

losporins |, Il, lll, and IV. Please refer to Glossary I.)

(o] Cefmetazole <16 32 : > 64
C Cefoperazone <16 ! 32 ' >64
C Cefotaxime <16 | 32 i >64
C Cefotetan <16 | 32 \ =64 See comment (3).
C Cefoxitin <16 32 i =64 See comments (3) and (4).
[+ Ceftizoxime <32 64 P >128 See comment (3).
[+ Ceftriaxone <16 | 32 i =64
CARBAPENEMS
A Ertapenem <4 8 L =16 See comment (4).
A Imipenem <4 | 8 . =216 See comment (3).
A Meropenem <4 | 8 C >16 See comment (3).
TETRACYCLINES
C | Tetracycline [ <4 8 L =216 |
FLUOROQUINOLONES
C Moxifloxacin | <2 | 4 i =8 |
LINCOSAMIDES
A | Clindamycin | <2 4 i  >8 | See comments (3) and (4).
PHENICOLS
C | Chloramphenicol [ <8 ' 16 | >32 |
NITROIMIDAZOLES
A | Metronidazole | <8 16 | >32 | See comments (3) and (4).

Abbreviation: MIC, minimal inhibitory concentration.
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Escherichia Staphylococcus | Pseudomonas Escherichia
Antimicrobial coli aureus aem%fnosa coli
Agent Disk Content | ATCC™ 25922 ATCC® 25923 ATCC" 27853 ATCC®35218"°
Amikacin 30 ug 19-26 20-26 18-26 -
Amoxicillin-clavulanic acid 20/10 ug 18-24 28-36 - 17-22
Ampicillin 10 ug 16-22 27-35 - 6
Ampicillin-sulbactam 10/10 ug 19-24 29-37 - 1319
Azithromycin 15 nug - 21-26 - -
Azlocillin 75 ug - - 24-30 -
Azireonam 30 ug 28-36 - 23-29 -
Carbenicillin 100 ug 23-29 - 18-24 -
Cefaclor 30 ug 23-27 27-31 - -
Cefamandole 30 ng 26-32 26-34 - -
Cefazolin 30 ug 21-27 29-35 - -
Cefdinir 5ug 24-28 25-32 - -
Cefditoren 5ug 22-28 20-28 - -
Cefepime 30 ng 31-37 23-29 24-30 -
Cefetamet 10 ug 24-29 - - -
Cefixime 5ug 23-27 - - -
Cefmetazole 30 ug 26-32 25-34 - -
Cefonicid 30 ug 25-29 22-28 - -
Cefoperazone 75 ug 28-34 24-33 23-29 -
Cefotaxime 30 ug 29-35 25-31 18-22 -
Cefotetan 30 ng 28-34 17-23 - -
Cefoxitin 30 ng 23-29 23-29 - -
Cefpodoxime 10 ug 23-28 19-25 - -
Cefprozil 30 ug 21-27 27-33 - -
Ceftaroline 30 ug 26-34 26-35 - -
Ceftazidime 30 ug 25-32 16-20 22-29 -
Ceftibuten 30 ug 27-35 - - -
Ceftizoxime 30 g 30-36 27-35 12-17 -
Ceftobiprole 30 ng 30-36 26-34 24-30 -
Ceftriaxone 30 ug 29-35 22-28 17-23 -
Cefuroxime 30 ug 20-26 27-35 - -
Cephalothin 30 ug 15-21 29-37 - -
Chloramphenicol 30 ug 21-27 19-26 - -
Cinoxacin 100 pg 26-32 - - -
Ciprofloxacin 5ug 30-40 22-30 25-33 -
Clarithromycin 15 ug - 26-32 - -
Clinafloxacin 5ug 31-40 28-37 27-35 -
Clindamycin® 2ug - 24-30 - -
Colistin 10 ng 11-17 - 11-17 —
Daptomycin® 30 ug - 18-23 - -
Dirithromycin 15 ng - 18-26 - -
Doripenem 10 ug 27-35 33-42 28-35 -
Doxycycline 30 ug 18-24 23-29 - -
Enoxacin 10 ug 28-36 22-28 22-28 -
Ertapenem 10 ug 29-36 24-31 13-21 -
Erythromycin® 15 ug - 22-30 - -
Faropenem 5ug 20-26 27-34 - -
Fleroxacin 5ug 28-34 21-27 12-20 -
Fosfomycin' 200 ug 22-30 25-33 - -
Garenoxacin 5 ug 28-35 30-36 19-25 -
Gatifloxacin 5 g 30-37 27-33 20-28 -
Gemifloxacin 5 ug 29-36 27-33 19-25 -
Gentamicin® 10 ug 19-26 19-27 16-21 -
Grepafloxacin 5 g 28-36 26-31 20-27 =
Iclaprim 5 g 14-22 25-33 - -
Imipenem 10 pg 26-32 - 20-28 -
Kanamycin 30 ug 17-25 19-26 - -
Levofloxacin 5 g 29-37 25-30 19-26 -
Linezolid 30 ug - 25-32 - -
Linopristin-flopristin 10 g - 25-31 - -
Lomefloxacin 10 pg 27-33 23-29 22-28 -

«— dw dmdo sl el
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Escherichia Staphylococcus Pseudomonas Escherichia
Antimicrobial coli aureus aeruginosa coli
Agent Disk Content ATCC® 25922° ATCC® 25923 ATCC 27853 ATCC"35218"
Loracarbef 30 ug 23-29 23-31 . -
Mecillinam 10 ug 24-30 - - -
Meropenem 10 ug 28-34 28-37 27-33 -
Methicillin 5 ug - 17-22 - -
Mezlocillin 75 ug 23-29 - 19-25 -
Minocycline 30 g 19-25 25-30 - -
Moxalactam 30 ug 28-35 18-24 17-25 -
Moxifloxacin 5ug 28-35 28-35 17-25 —
Nafcillin 1ug - 16-22 - -
Nalidixic acid 30ug 22-28 - - -
Netilmicin 30 ug 22-30 22-31 17-23 -
Nitrofurantoin 300 ug 20-25 18-22 - -
Norfloxacin 10 ug 28-35 17-28 22-29 =
Ofloxacin 5ng 28-33 24-28 17-21 -
Oxacillin 1ug - 18-24 - -
Penicillin 10 units = 26-37 - -
Piperacillin 100 pg 24-30 - 25-33 12-18
Piperacillin-tazobactam 100/10 pg 24-30 27-36 25-33 24-30
Polymyxin B 300 units 1319 - 14-18 =
Quinupristin-dalfopristin 15 ug - 21-28 - -
Razupenem 10 pug 21-26 =1 - -
Rifampin 5ug 8-10 26-34 - -
Sparfloxacin 5ug 30-38 27-33 21-29 -
Streptomycin® 10 ug 12-20 14-22 - -
Sulfisoxazole' 250 pg or 300 ug 15-23 24-34 - -
Teicoplanin 30 ug - 15-21 — —
Telavancin 30 ug - 16-20 - -
Telithromycin 15 ug - 24-30 - -
Tetracycline 30 ug 18-25 24-30 - -
Ticarcillin 75 ug 24-30 - 21-27 6
Ticarcillin-clavulanic acid 75/10 ng 24-30 29-37 20-28 21-25
Tigecycline 15 ug 20-27 20-25 9-13 -
Tobramycin 10 ug 18-26 19-29 19-25 -
Trimethoprim 5ug 21-28 19-26 - -
Trimethoprim-sulfamethoxazole' 1.25/23.75 ng 23-29 24-32 - -
Trospectomycin 30 ug 10-186 15-20 - -
Trovafloxacin 10 ug 29-36 29-35 21-27 -
Ulifloxacin (prulifloxacin)” 5ug 32-38 20-26 27-33 -
Vancomycin 30 ug - 17-21 - -

Abbreviations: AST, antimicrobial susceptibility testing; MHA, Mueller-Hinton agar.
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Haemophilus Haemophilus Neisseria Streptococcus
Antimicrobial influenzae influenzae gonorrhoeae pneumoniae
Agent Disk Content ATCC® 49247 ATCC® 49766 ATCC® 49226 ATCC"49619°

Amoxicillin-clavulanic acid” 20/10 pg 15-23 - - -

Ampicillin 10 ng 13-21 - - 30-36
Ampicillin-sulbactam 10/10 g 14-22 - - -

Azithromycin 15 pg 13-21 - - 19-25
Azireonam 30 ug 30-38 - - -

Cefaclor 30 pg - 25-31 - 24-32
Cefdinir 5ug - 24-31 40-49 26-31
Cefditoren 5ug 25-34 - - 27-35
Cefepime 30 ug 25-31 - 3746 28-35
Cefetamet 10 ng 23-28 - 35-43 -

Cefixime 5ug 25-33 - 37-45 16-23
Cefmetazole 30 ng 16-21 - 31-38 -

Cefonicid 30 ug - 30-38 - -

Cefotaxime 30 ug 31-39 - 38-48 31-39
Cefotetan 30 ug - - 30-36 -

Cefoxitin 30 png - - 3341 -

Cefpodoxime 10 ng 25-31 - 35-43 28-34
Cefprozil 30 ug - 20-27 - 25-32
Ceftaroline 30 ug 29-39 — - 3141
Ceftazidime 30 ug 27-35 - 35-43 -

Ceftibuten 30 pg 29-36 - - -

Ceftizoxime 30 pg 29-39 - 42-51 28-34
Ceftobiprole” 30 ng 28-36 30-38 - 33-39
Ceftriaxone 30 ug 31-39 - 39-51 30-35
Cefuroxime 30 ug - 28-36 3341 -

Cephalothin 30 g - _ _ 26-32
Chloramphenicol 30 ug 31-40 - - 23-27
Ciprofloxacin 5ug 34-42 - 48-58 -

Clarithromycin 15 pg 11-17 - - 25-31
Clinafloxacin 5ug 34-43 - - 27-34
Clindamycin 2ug = - - 19-25
Daptomycin® 30 pg - - - 19-26
Dirithromycin 15 pg - - - 18-25
Doripenem 10 ug 21-31 - - 30-38
Enoxacin 10 ng - - 43-51 -

Ertapenem 10 pg 20-28 27-33 - 28-35
Erythromycin 15 ug = - - 26-30
Faropenem 5ug 15-22 - - 27-35
Fleroxacin 5ug 30-38 - 43-51 -

Garenoxacin 5ug 33-41 - - 26—33
Gatifloxacin Sug 33-41 - 45-56 24-31
Gemifloxacin 5ug 30-37 - - 28-34
Grepafloxacin 5 ug 32-39 = 44-52 21-28
Iclaprim 5ug 24-33 - - 21-29
Imipenem 10 g 21-29 - - -

Levofloxacin 5ug 32-40 - - 20-25
Linezolid 30 ug - - _ 2534
Linopristin-flopristin 10 ug 25-31 - - 22-28
Lomefloxacin 10 ug 33-41 - 45-54 =

Loracarbef 30 ug - 26-32 — 22-28
Meropenem 10 ug 20-28 - - 28-35
Moxifloxacin 5ug 31-39 — — 25-31
Nitrofurantoin 300 ug - - - 23-29
Norfloxacin 10 ug - - - 15-21
Ofloxacin 5ug 31-40 - 43-51 16-21
Oxacillin 1ug - - _ <12°
Penicillin 10 wnits - - 26-34 24-30
Piperacillin-tazobactam 100/10 ug 33-38 - - -

Quinupristin-dalfopristin 15 ug 15-21 - - 19-24
Razupenem 10 ng 24-30 - - 29-38
Rifampin 5ug 22-30 - - 25-30
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Haemophilus Haemophilus Neisseria Streptococcus
Antimicrobial influenzae influenzae gonorrhoeae pneumoniae
Agent Disk Content ATCC® 49247 ATCC® 49766 ATCC®49226 | ATCC®49619°
Sparfloxacin 5ug 32-40 - 43-51 21-27
Spectinomycin 100 ng - - 23-29 -
Telavancin 30 ug - - - 17-24
Telithromycin 15 ng 17-23 = - 27-33
Tetracycline 30 ug 14-22 - 30-42 27-31
Tigecycline 15 pg 23-31 - 30-40 23-29
Trimethoprim- 1.25/23.75 pg 24-32 - - 20-28
sulfamethoxazole
Trospectomycin 30 ug 22-29 - 28-35 -
Trovafloxacin 10 ug 32-39 - 42-55 25-32
WVancomycin 30 ug - - - 20-27

Disk Diffusion Testing Conditions for Clinical Isolates and Performance of Quality Control

Streptococci and
Organism Haemophilus influenzae Neisseria gonorrhogae Neisseria meningitidis

Medium HTM GC agar base and 1% defined | MHA supplemented with 5%

growth supplement. The use defibrinated sheep's blood

of a cysteine-free growth

supplement is not required for

disk diffusion testing.
Inoculum Direct colony suspension Direct colony suspension Direct colony suspension
Incubation characteristics 5% CO.; 16-18 hours; 35 °C 5% CO,; 20-24 hours; 35 °C 5% CO,; 20-24 hours; 35 °C

Abbreviations: HTM, Haemophilus Test Medium; MHA, Mueller-Hinton agar.
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ASag Suia Ojsois |y (S 0,53 S 505 S (eSS S Ll S sl a3 =1 sles s 1, KL pneumonia ATCC 700603

Antimicrobial Agent

QC Strain

Observation

Probable Cause

Comments/Action

Aminoglycosides Any Zone too small pH of media too low S VIE G VY o g3 LB PH 63 5o
les o CO2 5L ol jen (o)l e S
Ssdp PH mals ol aivs 0115
Aminoglycosides Any Zone too large pH of media too high Acceptable pH range = 7.2-7.4
Aminoglycosides P. aeruginosa Zone too small Ca++ andfor Mg++ content | Use alternative lot of media.
ATCC® 27853 too high
Aminoglycosides P. aeruginosa Zone too large Ca++ andfor Mg++ content | Use alternative lot of media.
ATCC® 27853 too low
Amoxicillin-clavulanic E. coli ATCC” Zone too small Clavulanic acid is labile. ol by J N3 ool g
acid 35218 Disk has lost potency. O3 s 5 plSomid (5 IAES Lol 3 e
S S gt
Ampicillin E. coli ATCC” Zone too large Ll (63 5 an 55 03l s 3l| See comment (1) on QC organism
35218 (should be no LYl saxsas| maintenance.
zone—resistant)

B-Lactam group Any FE L 4% e d s Sl Ol Sl b J % cole g
%JJS s ‘i'wd] ‘Jj"’ Lewlosls aws| O35 @l 5 ‘aK.x:.ﬂi (S Ll sl
el 5 Lo a8 g U NS FPTEN IR g - N PRI
o Sl gt 22 20 Bl LG Sl s ol VS

>5500 A )

Aztreonam K. pneumoniae Zone too large deadly (355543 5 O3ls sl See comment (1) on QC organism

Cefotaxime ATCC® 700603 LISV oS 5| Maintenance.

Cefpodoxime

Ceftazidime

Ceftriaxone

Cefotaxime/clavulanic K. pneumoniae Negative ESBL Ly (g3 a5 Osls cs | See comment (1) on QC organism

acid ATCC® 700803 | confirmatory test LSV oS as| maintenance.

Ceftazidime/clavulanic

acid
Penicillins Any Zone too large pH of media too low el VIE G V/Y o g3 LB PH 63 5o
wles 3en 5 CO2 S8 L ol e (5 18w §
Sah e PH el Col aivs 5l 5
Penicillins Any Zone too small pH of media too high Acceptable pH range = 7.2-7.4
Carbenicillin P. aeruginosa Zone too small pndl 5l ey &S J 5S glaw 5 | See comment (1) on QC organism
ATCC® 27853 i e pslis o5 Se slacis | Maintenance.
Ticarcillin-clavulanic E. coli ATCC® Zone too small Sy Soam Al Olg S| ol by R Sl g
acid 35218 sty | 033 Pl 5 P (S Bl sl
S J S gt
Clindamycin S. aureus Zone too small pH of media too low e V/E B VIY s 53 BB PH 63 50
ATCC® 25923 el 328 52 CO2 505 L ol o (5 35 s 5 51
ssdp PH ials Coldivs 5l 5
Clindamycin S. aureus Zone too large pH of media too high Acceptable pH range = 7.2-7.4
ATCC® 25923
Macrolides S. aureus Zone too small pH of media too low S VA G VIY G Jsd B PH o3 5ms
ATCC® 25923 etled 522 €02 55 L slpen (5518 uloe 5
syhp PH rals Gl divs ol
Macrolides S. aureus Zone too large pH of media too high Acceptable pH range = 7.2-7.4
ATCC® 25923
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Antimicrobial

Agent QC Strain QObservation Probable Cause Comments/Action

Quinolones Any Zone too small pH of media too low Acceptable pH range = 7.2-7.4
Avoid CO; incubation, which lowers
pH.

Quinolones Any Zone too large pH of media too high Acceptable pH range = 7.2-7.4

Tetracyclines Any Zone too large pH of media too low Acceptable pH range = 7.2-7.4
Avoid CO;incubation, which lowers
pH.

Tetracyclines Any Zone too small pH of media too high Acceptable pH range = 7.2-7.4

Tetracyclines Any Zone too small Cat++ andfor Mg++ content | Use alternative lot of media.

too high

Tetracyclines Any Zone too large Ca++ andfor Mg++ content | Use alternative lot of media.

too low

Sulfonamides E. faecalis Zone £20 mm Media too high in thymidine | Use alternative lot of media.

Trimethoprim ATCC® 29212 content

Trimethoprim-

sulfamethoxazole
Various Any Many zones too el o3y e 2 S anbal 00 IRk b s 1y s See aile oy sdS
large s S il g o s ol e i e Wy a4 b AU
oS b CiS laem s Calng| bek Sl gl ll § eolind &) 50,0
L3l BT Gt e Jamae s Jﬁb@'d)'*ﬁﬂﬁj&éﬁ“@ﬁ‘ﬁ\’
s s . £ Gee b BT Lo 3 sl
S B s s L s
Agled st (s (glite Sl (g m
Various Any Many zones too ol B i s S gl 0 s | T 1 Ly Sr ol 508
small S bl g pu o olad] s o WKrs dwy 4 L AL
U e CiS o Sl bl Sl slas bl Sl eslind &) 50
3T Dsmn Sy Lasee o] IS LTS o s 5 Ll i 5 oSSV
s s LB gy sde i EMM 5 Gas b T e § sl
LOBT O Joe James b1y inle T . iSesliza
Agled il sdens csline b (g
Various Any One or mare zones | s w0 dasys 1 oVlasd ol 5 S e 5 A5 g s 8 (8ol
too small or too 53 Uet a5 e alla b (g Sl A S sds B L L Sl L))
large 23 Bl ad mls sl 5 oo 3ol LS @l Shanle ST k]
[CE3) @ls Sless L_. ;i,.,.l: ‘;,Q,,_l; Wi uﬁl«ﬂt«: g;:Ua:'-@A}Jﬁ “f‘“’t“’ 03 gde
Cnl s S 13 Lo Anles s Ol bel
Various S. pnegmom'ae Zones too large. S sl OF 5l S g,m Gl s des oS T | AS US4
ATCC™ 49619 Lawn of growth M (sl 5l S At elieg| apu LS ST 1y 4S IS nbel
scanty. G Ak 5 6L S b oy 6ty S8 5L A4S RS
Skl 3, g ¢lp S s Ll bk
A el WY b e s peslina

Various Any S a3 S B | A drS slansm J (S sl B el sl S el Gl
ol o33t S )l AS | SIS e 5w CadpSed A LSS L el 4 by el
Sl el b s s a3l S S Ki] Gl panie MICL o Sl o 5
hele Olas Ly i J 28 Ly Ko syl Ol Sl ayle
o3 gdmes 3 ¢ gy, S S Jolse / AS S asm _'J}Uaab‘@um.
Alsl 3 ol el g Seds
Various Any Two QC strains out | Indicates a problem with the | usesliod Laoys 3 ¢ K3 cola 5
of range with the disk Ol 5 Sl (S Ll 2
same antimicrobial ASJ RS |y et

agent

Various Any Zones overlap Too many disks per plate WOl e ke 100 s OB s

s Vo s b s s S
Gr ol S5 Y a3 Ss 0
2 e s S Sy b Sk S e
Sazs sl 31 Al b sl S5

5 sheslindl (6 eSS

Abbreviations: ESBL, extended-spectrum [-lactamase; MHA, Mueller-Hinton agar; MIC, minimal inhibitory concentration;QC, quality control.
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Organism or Organism
Group

Resistance Phenotype Detected *

Occurrence and Significance of Resistance and Actions to Take Following

Confirmation of Results®

Category |

Category Il

Category lll

Not reported or only
rarely reported to date

Uncommon in most
institutions

May be common, but is
generally considered of

epidemiological
concern

Action Steps:

« Confirm ID and
susceptibility (see
footnote “a”).

* Report to infection
control.

* Send to public health
laboratory.

* Save isolate.

Note: May be
appropriate to notify
infection control of
preliminary findings
before confirmation of
results.

e Confirm ID and

susceptibility if
uncommeon in your
institution (see
footnote “a”).

Check with infection
control in your
facility to determine
if special reporting
procedures or further
action are needed.
Check with your
local public health
department to
determine which
isolates should be
reported to them and
when isolates should
be sent to the public
health laboratory.

e Confirm ID and

susceptibility if
uncommon in your
institution (see
footnote “a”).
Check with infection
control in your
facility to determine
if special reporting
procedures or
further action are
needed.

Any Enterobacteriaceae | Carbapenem — | or R® x
Amikacin, gentamicin, and tobramycin — R X

Escherichia coli Extended-spectrum cephalosporin® — 1 or R X
Klebsiella spp.
Proteus mirabilis
Salmonella spp.© Cephalosporin lll and/or fluoroquinolone — R X
Acinetobacter Colistin/polymyxin — R X

baumannii Carbapenem -l orR X
Pseudomonas Colistin/polymyxin -l or R X

aeruginosa Amikacin, gentamicin, and tobramycin — R X

Carbapenem -1 orR

— Ao Jad Ll
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Stenotrophomonas Trimethoprim-sulfamethoxazole — 1 or R
maltophilia
Haemophilus Carbapenem — NS
influenzae Extended-spectrum cephalosporin® — NS
Fluoroquinolone — NS
Amoxicillin-clavulanic acid - R
Ampicillin — R and B-lactamase-negative
Neisseria Extended-spectrum cephalosporin® — NS
gonorrhoeae Fluoroquinolone -l or R X
Neisseria meningitidis Ampicillin or penicillin - R
Extended-spectrum cephalosporin® — NS
Meropenem — NS
Minocycline — NS
Ampicillin or penicillin — |
Azithromycin — NS
Rifampin —l or R
Chloramphenicol —l or R X
Fluoroquinolone — | or R
Enterococcus spp. Daptomycin — NS
Linezolid - R
Vancomycin - R X
High-level aminoglycoside — R
Staphylococcus aureus | Vancomycin MIC 2 8 pg/mL°®
Daptomycin — NS
Linezolid - R
Quinupristin-dalfopristin — | or R
Vancomycin MIC = 4 pg/mL
Oxacillin — R X
Staphylococcus, Daptomycin — NS
coagulase-negative Linezolid - R
Quinupristin-dalfopristin — 1 or R
Vancomycin - | or R’
Streptococcus Linezolid — NS
pneumoniae Vancomycin — NS
Fluoroquinolone -l or R
Imipenem or meropenem —l or R
Quinupristin-dalfopristin — |1 or R
Rifampin—lor R
Using nonmeningitis breakpoints: X
Amoxicillin or penicillin — R
Extended-spectrum cephalosporin® — R

\O-
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Streptococcus, - Ampicillin or penicillin — NS X
hemolytic group? Extended-spectrum cephalosporin® — NS

Daptomycin — NS

Ertapenem or meropenem — NS

Linezolid — NS

Vancomycin — NS

Quinupristin-dalfopristin — 1 or R X
Streptococcus, viridans Daptomycin — NS X
group Ertapenem or meropenem — NS

Linezolid — NS
Quinupristin-dalfopristin— 1 or R
Vancomycin — NS

Abbreviations: CoNS; FDA, US Food and Drug Administration; |, intermediate; ID, identification; MIC, minimal inhibitory concentration; NS, nonsusceptible; R, resistant.
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Citrobacter freundii R R R R R R
Citrobacter koseri R R R R R
Enterobacter aerogenes R R R R R R
Enterobacter cloacae R R R R R R
Escherichia coli There is no intrinsic resistance to B-lactams in this organism.
Escherichia hermannii R R
Hafnia alvei R R R R R
Klebsiella pneumoniae R R
Morganella morganii R R R R R R R
Proteus mirabilis There is no intrinsic resistance to B-lactams in this organism. R R R
Proteus penneri R R R R R R
Proteus vulgaris R R R R R R
Providencia rettgeri R R R R R R
Providencia stuartii R R R R R R
There is no intrinsic resistance to B-lactams in these organisms; see Table 2A, comment (6)
Salmonelia and Shigella spp. for reporting.
Serratia marcescens R R R R R R R R
Yersinia enterocolitica R R R R
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Quality Control Strain Organism Characteristics Disk Diffusion Tests MIC Tests Screening Tests Other
E. faecalis «Nonfastidious gram- «\/ancomycin *Assess suitability of
ATCC® 29212 positive bacteria agar medium for

HLAR sulfonamide or

trimethoprim MIC
tests

e Assess suitability of
cation content in each
batch/lot of Mueller-
Hinton for daptomycin
broth microdilution

E. faecalis + Resistant to vancomycin +Vancomycin
ATCC® 51299 (VanB) and high-level agar
aminoglycosides HLAR

E. coli + 3-Lactamase negative sNonfastidious gram- sNonfastidious gram-
ATCC® 25922 negative bacteria negative bacteria

e Neisseria meningitidis | eNeisseria meningitidis

«Potential agents of
bioterrorism

E. coli « Contains plasmid-encoded s[i-lactam/p-lactamase | efi-Lactam/p-lactamase

ATCC® 35218

TEM-1 B-lactamase (non-
ESBL)a.b.E,f

inhibitor combinations

inhibitor combinations

H. influenzae
ATCC® 49247

* BLNAR

s Haemophilus spp.

sHaemophilus spp.

H. influenzae

« Ampicillin susceptible

e Haemophilus spp.

e Haemophilus spp.

ATCC® 49766 (more reproducible (more reproducible
with selected B- with selected B-
lactams) lactams)

H. pylori ATCC® 43504 *H. pylori

K. pneumoniae
ATCC® 700603

« Contains SHV-18 ESBL"®'

«ESBL screen and
confirmatory tests

«ESBL screen and
confirmatory tests

N. gonorrhoeae
ATCC® 49226

* CMRNG

*N. gonorrhoeae

*N. gonorrhoeae

P. aeruginosa

« Contains inducible AmpC

sNonfastidious gram-

sNonfastidious gram-

sAssess suitability of

ATCC® 27853° B-lactamase negative bacteria negative bacteria cation content in each
«Potential agents of batch/lot of Mueller-
bioterrorism Hinton for gentamicin
MIC and disk diffusion
S. aureus * [}-Lactamase negative sNonfastidious gram-
ATCC® 25923 positive bacteria

* mecA Negative

e Little value in MIC testing due
to its extreme susceptibility to
most drugs

<« Jxv it J gl dlsl
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Quality Control Strain

Organism
Characteristics

Disk Diffusion Tests

MIC Tests

Screening Tests

Other

S. aureus
ATCC® 29213

Weak B-lactamase
producing strain
mecA negative

Nonfastidious gram-
positive bacteria
Potential agents of
bioterrorism

= Oxacillin agar

Assess suitability of
cation content in each
batch/lot of Mueller-
Hinton for daptomycin
broth microdilution

S. aureus +« Oxacillin-resistant, = Cefoxitin disk testing » Cefoxitin MIC testing = Oxacillin agar
ATCC® 43300 mecA positive
S. aureus + High-level mupirocin * Screening test for high- + Screening test for high-

ATCC® BAA-1708

resistance mediated
by the mupA gene

level mupirocin resistance

level mupirocin resistance

S. pneumoniae
ATCC® 49619

Penicillin intermediate
by altered penicillin-
binding protein

S. pneumoniae
Streptococcus spp.
N. meningitidis

L L

S. pneumoniae
Streptococcus spp.
N. meningitidis
Potential agents of
bioterrorism

Supplemental QC Strains®

E. faecalis
ATCC® 29212

Ceftaroline MIC testing

E. faecalis
ATCC® 33186

Alternative to E. faecalis
ATCC® 29212 to assess
suitability of medium for
sulfonamide or

trimethoprim MIC tests®

H. influenzae
ATCC® 10211

Assess each batch/lot for
growth capabilities of HTM

K. pneumoniae
ATCC® BAA-1705

KPC-producing strain®

MHT positive

Phenotypic confirmatory
test for carbapenemase
production (MHT)

K. pneumoniae
ATCC® BAA-1706

Resistant to
carbapenems by
mechanisms other
than carbapenemase
MHT negative

Phenotypic confirmatory
test for carbapenemase
production (MHT)

S. aureus
ATCC® BAA-976

Contains msrA-
mediated macrolide-
only resistance

Assess disk
approximation tests with
erythromycin and
clindamycin (D-zone test
negative)

QC — see Tables 2C-S4,
2C-85, 3A, and 4A

S. aureus
ATCC® BAA-OT7

Contains inducible
ermA-mediated
resistance

Assess disk
approximation tests with
erythromycin and
clindamycin (D-zone test
positive)

Routine QC for inducible
clindamycin test by MIC
method — see Tables 2C-
S4, 2C-85, 3A, and 4A

Abbreviations: BLNAR, p-lactamase negative, ampicillin-resistant, CMRNG, chromosomally mediated penicillin resistant; ESBL, extended-spectrum p-lactamase; HLAR, high-level
aminoglycoside resistance; HTM, Haemophilus Test Medium; KPC, Klebsiella pneumoniae carbapenemase; MHT, modified Hodge test; MIC, minimal inhibitory concentration; QC, qual

control.
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Jiibﬂ U asbazidls 555 J xS glaas s 5 il el ) Ll 5Ll oS Lo /fl:S\ﬂ:{ LS5 pln e elea s ldbew iy Jolae 5o HILL slasls 51 6ol 4 pslie (5 S ol (ize (0l ESBL
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K. pneumoniae ATCC BAA-1705 , K. pneumoniae ATCC 700603 E. coli ATCC 35218 J x5 <5Lm(..wgl§)\ Sl S b= O g5l 3 5 Glaly 8 (,L?u'\)@u& » ol b=l 5 cis b
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Loy e sllin Jilie 53 K. pneumoniae ATCC 700603 ¢l s MIC als (w55 5 honl s ¢ o (Jlie L;lﬂ)f_;j A e glagb oy Was 55 E.coli ATCC 35218 (¢l MIC ials
K. preumoniae ATCC BAA-1705 .1, ;s MHT 35 ke s 5 Ui 550
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Rasheed JK, Anderson GJ, Yigit H, et al. Characterization of the extended-spectrum beta-lactamase reference strain, Klebsiella pneumoniae K6 (ATCC® 700603), which produces the
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Pgr:; ’;fesré‘:ﬁfggﬂiilgﬁts ) %S %R % | %R | %S | %R | %S | %R | %s | %R | %S | %R | %S | %R | %S | %R | %S | %R
(%R)°

Breakpoints in pg/mL <8/4 | 232/16 ||<32/4|=2128/4 || <16 | =264 | <4 | 216 | <4 |=216| <4 |=16| <2 | =28 | <2 | =28 | =<8 | =232
B. fragilis 872 | 89 4 08 1 85 | 6 | 96 | 2 los| 2 lor | 2 |[ea | 28 | 53 | 38 | 100]| o
B. thetaiotaomicron 342 | 86 3 92 2 32 | 1396 | 2 Joo| o oo | 1 | 27|56 44 | 34 |100]| 0
B. ovatus 67 | o3 2 93 2 37 | 15 | 98 | o l100| o J100| o | 54 | 30 | 43 | 39 | 100]| o
B. vulgatus 70 | 67 6 100 0 83 | 4 | o8| 2 log| 2 [log| 2 |[490 | 51| a3 | 46 | 100]| 0
B. uniformis 60 | 87 2 93 0 42 | 13| 97| o l100| o |98 | o |35 | 52| 35 | 50 | 100]| 0
B. eggerthii 58 | 95 0 100 0 98 | 2 l100| o J100] o f100| o [ 290 | 55 | 28 | 55 [ 100| O
Parabacteroides 111 | 69 11 91 2 41 | 16 | 97 | o J100] o | 99| o | 30 | 41 | 54 | 38 [ 100]| 0
distasonis
B. fragili ithout B.
R R 4 93 1 40 |12 | 97 | 1 J99| 0 99| 0o | 33|42 | 43|40 |100]| O
B. fragilis group (all 7
species listed) 1580 | 86 4 95 2 65 | 9 lor | 1 Jos| 1 98| 1 |50 |39 a0 | 39 |100] 0

okl sty i3 = Sl e o sda b)) Ol ey (s & gad 5l ol Lol sladpl 5l dsds opl slaesls @
TuftsNew England Medical Center, Boston, MA; Loyola University Medical Center, Maywood, IL; and R.M. Alden Research Laboratory, Culver City, CA.
delodd il ST 3 (g3l oo b Shalasl

3yg) Cows 4 Y0y sas p3lie 5 ol 35150 Ao y3 psazma 03 S@S L1, O dao 35 01 g5 oo Lol camaloudd 0313 3LE Sl Gl 03 gudona €

\OF



ek I ki S0 8 s 85158 0 S eSSl Sl 25 Ser bl Gl el p028 BIF B gy

g : £ E £ E = £ £ o
. g £5 s s 5 S § s ES g 8 8
Anaerobic & Z 6 s 8 = b s g T O E 3 =
i s s 3 5 B £ & g 8 - k] b S
Organisms o -E: — 29 3 £ £ 5 g E £ X 2
w ~ (1T] _ =
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Such::‘i:t?I:t{% s) %S | %R %S %R | %S | %R | %S | %R || %s | %R | %R | %s |%R|%S| %R | %s |%R| %s | %R
and Percent
Resistant (%R)®
Breakpoints in <8/a | 23216 || <3214 | 212814 | <16 | 264 | <4 | 216 <4 |216| =216 <05 |=22|<2| =28 | <2 [=8] <8 |=232
Hg/mL
Prevotellaspp. | 173 | 98 1 99 1 99 1 (100] o 100 o 1 40 |49 /66 | 30 | 59 | 24| 100 | ©
Fusobacterium
reteatirm, 44 || 100 0 100 0 100 | o |100| o J100| o | o | 100 | o J100|] o | 95 | 5 | 100 | ©
necrophorum
Anaerobic gram-
bositive coecl® | 168 | 98 1 100 0 100 | o [100| o J100| o | o | 96 | 3 | 78| 20 | 82 | 11| 98 | 1
- b
Veillonella spp.~ | 55 || 499 0 61 7 100 | o |100| o ||[100 | o | o | 57 |28/ 89| 7 | 79 |14 ]| 86 | 11
P. acnes 34 || 100 0 100 0 100 o (100| o [100 | o o | 100 | 0o o1| 3 [100] 0 3 97
Clostridium
perfringens 73 || 100 0 100 0 100 | o [100| o J100| o | o | 100 | 0o 96| o | 99 | 1 | 100 | 0
- .y C
C. difficile 56 | 100 | 0 100 0 o [100 100 o |20 | 18| o | o |79 5 | 79 | 78 (22 100 | ©
Other
Clostridium spp. | 43 || 100 0 100 0 a7 | 26 [100| o ||100| o | o | 79 | 9 |56 | 21 | 74 | 12| 100 | ©
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Antimicrobial Class

Antimicrobial Subclass

Agents Included; Generic Names

Penicillins®

Penicillin®

Penicillin

Aminopenicillin®

Amoxicillin
Ampicillin

Ureidopenicillin®

Azlocillin
Mezlocillin
Piperacillin

Carboxypenicillin®

Carbenicillin
Ticarcillin

Penicillinase-stable
penicillins®

Cloxacillin
Dicloxacillin
Methicillin
Nafcillin
Oxacillin

Amidinopenicillin

Mecillinam

B-Lactam/fi-lactamase
inhibitor combinations

Amoxicillin-clavulanic acid
Ampicillin-sulbactam
Piperacillin-tazobactam
Ticarcillin-clavulanic acid

Cephems (parenteral)

Cephalosporin I**

Cefazolin
Cephalothin
Cephapirin
Cephradine

Cephalosporin II**

Cefamandole
Cefonicid
Cefuroxime (parenteral)

Cephalosporin 1II**

Cefoperazone
Cefotaxime
Ceftazidime
Ceftizoxime
Ceftriaxone

Cephalosporin IV**

Cefepime

Cephalosporins with anti-MRSA activity

Ceftaroline
Ceftobiprole

Cephamycin®

Cefmetazole
Cefotetan
Cefoxitin

Oxacephem

Moxalactam

Cephems (oral)

Cephalosporin®

Cefaclor
Cefadroxil
Cefdinir
Cefditoren
Cefetamet
Cefixime
Cefpodoxime
Cefproazil
Ceftibuten
Cefuroxime (oral)
Cephalexin
Cephradine

Carbacephem

Loracarbef

Monobactams®

Aztreonam

Penems

Carbapenem

Doripenem
Ertapenem
Imipenem
Meropenem
Razupenem

Penem

Faropenem
Sulopenem
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Antimicrobial Class

Antimicrobial Subclass

Agents Included; Generic Names

Aminocyclitols

Spectinomycin
Trospectinomycin

Aminoglycosides

Amikacin
Gentamicin
Kanamycin
Netilmicin
Streptomycin
Tobramycin

Ansamycins

Rifampin

Folate pathway inhibitors

Iclaprim

Sulfonamides

Trimethoprim
Trimethoprim-sulfamethoxazole

Fosfomycins Fosfomycin
Glycopeptides Glycopeptide \VVancomycin
Lipoglycopeptide Dalbavancin
Oritavancin
Teicoplanin
Telavancin
Glycylcyclines Tigecycline
Ketolides Telithromycin
Lincosamides Clindamycin
Lipopeptides Daptomycin
Polymyxins Colistin
Polymyxin B
Macrocyclic Fidaxomicin
Macrolides Azithromycin
Clarithromycin
Dirithromycin
Erythromycin
Nitrofurans Nitrofurantoin
Nitroimidazoles Metronidazole
Oxazolidinones Linezolid
Phenicols Chloramphenicol
Pseudomonic acid Mupirocin
Quinolones Quinolone Cinoxacin
Garenoxacin
Nalidixic acid
Fluoroquinolone Besifloxacin

Ciprofloxacin
Clinafloxacin
Enoxacin
Fleroxacin
Gatifloxacin
Gemifloxacin
Grepafloxacin
Levofloxacin
Lomefloxacin
Moxifloxacin
Norfloxacin
Ofloxacin
Sparfloxacin
Trovafloxacin
Ulifloxacin (prulifloxacin)

Streptogramins

Linopristin-flopristin
Quinupristin-dalfopristin

Tetracyclines

Doxycycline
Minocycline
Tetracycline




Sugd‘}/Jm/uf/JJ ‘L,";’JJ;‘“M;*“W[“‘;MU‘Z’L‘JT(SJJSL“‘ .JJ/_IJL‘L"/

VP

M 100-S21 BN a.k.ig;m}qi 63‘,,{._.»4.& JA‘}& ‘5|J.3‘9)|b w%/};,aﬁ 3}?&/&‘)\.@2&| Al aslio}ly

Antimicrobial Agent Agent Abbreviation Routes of Administration” Drug Class
PO M \Y Topical
Amikacin AN, AK, Ak, X X Aminoglycoside
AMI, AMK
Amoxicillin AMX, Amx, AMOX, X Penicillin
AC
Amoxicillin-clavulanic acid AMC, Amc, A/C, AUG, X p-Lactam/p-lactamase
Aug, XL, AML inhibitor
Ampicillin AM, Am, AMP X X X Penicillin
Ampicillin-sulbactam SAM, A/S, X p-Lactam/p-lactamase
AMS, AB inhibitor
Azithromycin AZM, Azi, AZl, AZ X X Macrolide
Azlocillin AZ, Az, AZL X X Penicillin
Aztreonam ATM, AZT, Azt, AT, X Monobactam
AZM
Besifloxacin BES Fluoroguinolone
Carbenicillin (indanyl salt) CB, Cb, BAR X Penicillin
Carbenicillin X X
Cefaclor CEC, CCL, Cfr, FAC, X Cephem
CF
Cefadroxil CFR, FAD X Cephem
Cefamandole MA, CM, Cfm, FAM X X Cephem
Cefazolin CZ, CFZ, Cfz, FAZ, KZ X X Cephem
Cefdinir CDR, Cdn, DIN, CD, X Cephem
CFD
Cefditoren CDN X Cephem
Cefepime FEP, Cpe, PM, CPM X X Cephem
Cefetamet CAT, FET X Cephem
Cefixime CFM, FIX, Cfe, IX X Cephem
Cefmetazole CMZ, CMZS, CMT X X Cephem
Cefonicid CID, Cfc, FON, CPO X X Cephem
Cefoperazone CFP, Cfp, CPZ, PER, X X Cephem
FOP, CP
Cefotaxime CTX, TAX, Cft, FOT, CT X X Cephem
Cefotetan CTT, CTN, Cin, CTE, X X Cephem
TANS, CN
Cefoxitin FOX, CX, Cfx, FX X X Cephem
Cefpodoxime CPD, Cpd, POD, PX X Cephem
Cefprozil CPR, CPZ, FP X Cephem
Ceftaroline CPT X Cephem
Ceftazidime CAZ, Caz, TAZ, T2 X X Cephem
Ceftibuten CTB, TIB, CB X Cephem
Ceftizoxime ZOX, CZX, CZ, Cz, X X Cephem
CTZ, TIZ
Ceftobiprole BPR X Cephem
Ceftriaxone CRO, CTR, FRX, Cax, X X Cephem
AXO, TX
Cefuroxime (oral) CXM, CFX, X Cephem
ROX, Crm,
Cefuroxime (parenteral) FUR, XM X X
Cephalexin CN, LEX, CFL X Cephem
Cephalothin CF, Cf, CR, CL, CEP, X Cephem
CE, KF
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Antimicrobial

Agent Agent Abbreviation® Routes of Administration” Drug Class
PO IM [\ Topical
Cephapirin CP, HAP X X Cephem
Cephradine RAD, CH X Cephem
Chloramphenicol C, CHL, CL X X Phenicol
Cinoxacin CIN, Cn X Quinolone
Ciprofloxacin CIP, Cp, CI X X Fluoroquinolone
Clarithromycin CLR, CLM, X Macrolide
CLA, Cla, CH
Clinafloxacin CFN, CLX, LF X X Fluoroquinolone
Clindamycin CC,CM, CD, Cd, CLI, DA X X X Lincosamide
Colistin CL,CS,CT X Lipopeptide
Dalbavancin DAL X Glycopeptide
Daptomycin DAP X Lipopeptide
Dicloxacillin DX, DIC X Penicillin
Dirithromycin DTM, DT X Macrolide
Doripenem DOR X Carbapenem
Ertapenem ETP X X Carbapenem
Erythromycin E, ERY, EM X X Macrolide
Faropenem FAR, FARO X Penem
Fidaxomicin FDX X Macrocyclic
Fleroxacin FLE, Fle, FLX, FO X X Fluorogquinolone
Fosfomycin FOS, FF,FO, FM X Fosfomycin
Garenoxacin GRN X X Quinolone
Gatifloxacin GAT X X Fluoroguinolone
Gemifloxacin GEM X Fluoroguinolone
Gentamicin GM, Gm, CN, GEN X X Aminoglycoside
Gentamicin synergy GM500, HLG, Gms
Grepafloxacin GRX, Grx, GRE, GP X Fluoroquinolone
Iclaprim ICL X Folate pathway inhibitor
Imipenem IPM, IMI, Imp, IP X Carbapenem
Kanamycin K, KAN, HLK, KM X X Aminoglycoside
Levofloxacin LVX, Lvx, X X Fluoroquinolone
LEV, LEVO, LE
Linezolid LNZ, LZ, LZD X X Oxazolidinone
Linopristin- LFE X Streptogramin
flopristin
Lomefloxacin LOM, Lmf X Fluoroguinolone
Loracarbef LOR, Lor, LO X Cephem
Mecillinam MEC X Penicillin
Meropenem MEM, Mer, MERO, MRP, X Carbapenem
MP
Methicillin DP, MET, ME, SC X X Penicillin
Metronidazole MTZ X X Nitroimidazole
Mezlocillin MZ, Mz, MEZ X X Penicillin
Minocycline MI, MIN, Min, MN, MNO, X X Tetracycline
MC, MH
Moxalactam MOX X X Cephem
Moxifloxacin MXF X X Fluoroguinolone
Mupirocin MUP, MOP, MU X Pseudomonic acid
Nafcillin NF, NAF, Naf X X Penicillin
Nalidixic acid NA, NAL X Quinolone
Netilmicin NET, Nt, NC X X Aminoglycoside
Nitrofurantoin F/M, FD, Fd, FT, X Nitrofurantoin
NIT, NI, F
Norfloxacin NOR, Nxn, NX X Fluoroquinolone
Ofloxacin OFX, OFL, Ofl, OF X X X Fluoroquinolone
Oritavancin ORI X Lipoglycopeptide
Oxacillin OX, Ox, OXS, OXA X X X Penicillin
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Antimicrobial Agent Agent Abbreviation® Routes of Administration" Drug Class
PO IM v
Penicillin P, PEN, PV X X X Penicillin
Piperacillin PIP, PI, PP, Pi X X Penicillin
Piperacillin-tazobactam TZP, PTZ, PIT, PTc X p-Lactam/p-
lactamase inhibitor
combination
Polymyxin B PB X Lipopeptide
Quinupristin-dalfopristin SYN, Syn, QDA, RP X Streptogramin
Razupenem RZM X Carbapenem
Rifampin RA, RIF, Rif, Rl, RD X X Ansamycin
Sparfloxacin SPX, Sfx, SPA, SO X Fluoroquinolone
Spectinomycin SPT, SPE, SC X X Aminocyclitol
Streptomycin S, 8TR, X X | Aminoglycoside
StS, SM,
Streptomycin synergy ST2000, HLS
Sulfonamides SSS, S3 X X Folate pathway
antagonist (some PO
only)
Sulopenem SLP, SULO X X Penem
Teicoplanin TEC, TPN, Tei, X X Glycopeptide
TEIl, TP, TPL
Telavancin TLV X Glycopeptide
Telithromycin TEL X Ketolide
Tetracycline TE, Te, TET, TC X X Tetracycline
Ticarcillin TIC, TC, TI, Ti X X Penicillin
Ticarcillin-clavulanic acid TIM, Tim, T/C, TCC, TLc X p-Lactam/p-
lactamase inhibitor
| Tigecycline TGC X Glycyleycline
Tobramycin NN, TM, TO, To, TOB X X Aminoglycoside
Trimethoprim TMP, T, TR, W X Folate pathway
inhibitor
Trimethoprim- SXT, SxT, T/S, TS, COT X X Folate pathway
sulfamethoxazole inhibitor
Trospectinomycin X X Aminocyclitol
Trovafloxacin TVA, Tva, TRV, TV X X Fluorogquinolone
Ulifloxacin (prulifloxacin) PRU X Fluoroquinolone
Vancomycin VA, Va, VAN X X Glycopeptide

Abbreviations: PO = per OS (oral); IM = intramuscular; IV = intravenous.
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Antimicrobial Agents for Which Respective
Agent Abbreviation Abbreviation Is Used
AZM Azithromycin, Aztreonam
AZ Azithromycin, Azlocillin
CB, Cb Ceftibuten, Carbenicillin
CFR, Cfr Cefaclor, Cefadroxil
CF, Cf Cefaclor, Cephalothin
CM Clindamycin, Cefamandole
CFM, Cfm Cefixime, Cefamandole
CZ Cz Ceftizoxime, Cefazolin
CD, Cd Clindamycin, Cefdinir
CPZ Cefprozil, Cefoperazone
CP, Cp Cephapirin, Cefoperazone, Ciprofloxacin
CN, Cn Cephalexin, Cefotetan, Cinoxacin, Gentamicin
CFX, Cfx Cefoxitin, Cefuroxime
CL Cephalothin, Chloramphenicol
CH Clarithromycin, Cephradine
DX Doxycycline, Dicloxacillin
FO Fleroxacin, Fosfomycin
SC Spectinomycin, Methicillin
SO Sparfloxacin, Oxacillin
TC Tetracycline, Ticarcillin




