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Evaluation of daptomycin 5, 10 and 15 mcg discs on IsoSensitest and Mueller Hinton agar against
Staphylococcus aureus
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. Antimicrobial discs : . -~ : : L
stract (revised) Table 1. ISA — Summary of zone diameters and number of categorical errors for stock and clinical strains for each disc type by testing site.
Tested on ISA Tested on MHA

Objective: This study was performed in order to determine if 5, 10 or 15 mcg daptomycin discs could Daptomycin/calcium (mcg) Disc supplier Daptomycin (mcg) Disc supplier Challenge strains Clinical strains?
be used reliably during disc diffusion for the detection of susceptible and non-susceptible S. aureus 5/50 Mast 5 BD and Mast Zone (mm)
on either IsoSensitest agar or Mueller Hinton agar. 10/50 Mast 10 BD and Mast _ _ All* isolates NS® isolates §¢ isolates Number of: Zone (mm) _ Number of:
Methods: Eight daptomycin/calcium discs at concentrations of 5/50, 10/50, 15/10, 15/50, 5/25 il Hast i it s SEclOARL e SREs S Raige ean fange Heal Range ean YNE Ai . lEpe LR
. ; ! ! ‘ J ! 15/50 Mast .
10725, 15/5 and 15/25 mcg were tested on 2 lots of IsoSensitest agar (ISAL and ISA2) using 5/25 Oxoid Mast discs:
semi-confluent growth according to BSAC and SRGA methods. Three daptomycin discs 10/25 Oxoid 5.0/50 14 UK 9to15 122 9to 14 111 131016 14 0 17 13to 17 51
(2 manufacturers) at concentrations of 5, 10 and 15 mcg were tested on 2 lots of Mueller Hinton agar 15/5 Oxoid Sweden 9to 16 12.6 9to 14 11.4 141016 152 0 3 141028 6
(MHAL and MHA2). All discs were tested against 39 stock strains (including a challenge set consistin 15/25 Ooid e E o o e oI 2 0w Lo b i Lo L
. g g 4 g Sweden 11t018 143 11to 15 13.2 15t0 18 16.6 1 1 141019 5
of 15 strains with daptomycin MIC=2, 12=4 and 1=8 mcg/mL) and 49 clinical strains of S. aureus in . . 15.0/10 13 UK 6to 14 10.8 6to12 96 12t0 14 13.0 0 17 12t0 16 25
2 laboratories. The QC strain, S. aureus ATCC 25923 was tested on each day of testing. Calcium analysis of agar . - ISJ‘;(’Ede" 171? 1168 ﬁg 17115 1137 193-95 }é IO ig }gg g 272 ig ID ;g 659
Results: A non-susceptible breakpoint (NS BP) was chosen for each of the disc configurations based All lots of agar were tested for calcium concentration by Laboratory Specialists, Inc., Westlake, OH using ion ' Sweden 12 tE 19 157 12 tﬁ 18 147 17 tﬁ 19 178 2 10 15 tﬁ 21 36
on analysis of susceptible and non-susceptible zone sizes in order to limit very major errors (VME). selective electrode methodology. Oxoid discs:
All 12 strains with daptomycin MICs of 4 mcg/mL were reliably detected by all discs. The number of 5.0/25 11 UK 6t 13 10.0 6t012 8.9 11t013 123 1 4 11to 14 2
clinical (susceptible) strains that were categorized as non-susceptible and the number of stock strains Sweden 8to14 11.1 8t013 10.0 121014 13.5 5 0 131015 0
with MICs of 2 mcg/mL (n=13) that were categorized as susceptible were: 10.0125 13 g&eden %‘301156 g;’ 1%‘301134 %% %% {g %g gg g ? 5’ {g 1‘75 g
. e f _ 15.0/5 10 UK 6tols 88 61to10 7.6 8to15 11.2 0 5] 9to 13 5
ot clinical stras =8 Mo, of stock steains MIC 0 25 Sweden 60013 94 6010 82 101013 18 0 3 Iito14 0
Disc NS BP MHAT MHAZ MHAT MHAZ MHAT MHAZ MHAT MHAZ |SA 15.0/25 14 UK 8to 16 12.6 8to 14 114 10to 16 14.8 0 5 14t0 17 1
— s o o o s e e . Sweden 10to 17 13.7 10to 15 12.5 15t0 17 16.2 3 0 15t0 19 0
?0 fig (1) 8 g 131 ? (1] g g Zone results for each of the discs by testing site and strain type (stock or clinical) are summarized in Table 1. sAll isolates — UK: n=76 (38 strains x 2 media lots); Sweden: n=78 (39 strains x 2 media lots). °NS [non-susceptible isolates (MICs >1 mcg/mL)] — UK: n=50 (25 strains x 2 media lots); Sweden: n=52 (26 strains x 2 media lots).
15 ;17 1 7 21 3 0 1 0 0 ® D ith 50  calci llent at detecti tible strai h th S — [susceptible isolates (MICS <=1 mcg/mL)] — n=26 (13 strains x 2 media lots). “UK: n=96 (48 strains x 2 media lots); Sweden: n=98 (49 strains x 2 media lots).
S iscs wi meg of calcium were excellent at detecting non-susceptible strains, however, there was a
Oxoid discs Mast discs Oxoid discs Mast discs ; ; ; ; o ;
1SA1 1SA2 ST 1SA2 1SAl 1SA2 1SA1 1SA2 very high perlcelntage of major errlorsl (ME) (susclepnble strains that werve classified as non-susceptible).
5/50 <14 _ _ 22 35 _ _ 0 0 @ There was minimal lab to lab variation. Zone diameters from the Swedish lab tended to be 1 mm larger
igﬁ'g f%g = = g %g = = g (1) than the UK lab and as a consequence, there was a slightly higher rate of false susceptible results
15/50 <16 _ _ 48 57 _ _ 2 0 in Sweden. strains Clinical strains’
5/25 <12 1 1 = = 3 3 = = @ No lot to lot variation was observed between testing media (Table 3). _ Zone (mm) _
10/25 <14 2 1 - - 1 1 - - . . . . . - All* isolates NS® isolates S¢ isolates Number of: Zone (mm)  Number of:
15/5 <10 2 2 - - 0 0 - - @ Oxoid 15/5 disc produced no very major errors (VME) (non-susceptible strains that were classified as Disc (DAP mcg) S/R BP Site Range Mean Range Mean Range Mean VNE ME Range ME
15/25 <14 A 3 = = 2 1 = = susceptible) and the least number of ME in both testing sites. False resistant rates were 4.8% for R,

Conclusions: Daptomycin 5 mcg discs on MHA and daptomycin/calcium 15/5 on ISA were best methods stock/challenge strains and 2.6% for clinical strains. A scatterplot of all data is shown in Figure 1. . 3 I BiniE 108 Ao 0 B 0 J i i d i
for detection of non-susceptible strains with MICs of 2 and in detection of susceptible strains. = y mede" gto }; };g g:n }g 19145 }g Iﬂ }; }Zg g (11 }2 ID 3[1) g
— ) ) e . ) 5 i 3 i 3 ] 3
BD daptom)(((':ll]r; discs on I\(ljll-tIA meri I:lss I|kell')[/hto rehs:’IIt |r; ;gtegorlzatlolp Elilsubsct:ptlbiedsttraltns asf MHA Sweden 31010 139 H 121 ot 10 e 1 0 D2 0
USRS ELUOL RSB eI ERSESUECR L e A0 Zone results for each of the discs by disc manufacturer, testing site and strain type (stock or clinical) are 15 17 UK 10t0 20 14.7 10to 17 131 160 20 18.0 0 8 161021 8
non-susceptible strains compared to BD discs. Further assessment utilizing multiple test sites, disc summarized in Table 2: Sweden 81020 15.9 81018 14.3 17 t0 20 19.0 1 1 18 to 22 0

and media batches is necessary for method validation. ' Mast discs:

@ The largest number of ME occurred with the 15 meg disc. 5 13 UK 6015 9.6 61012 75 12t015 135 0 12 121018 7
. @ Lab to lab variation, although only approximately 1 mm larger in the Swedish lab, was evident based on M 5 lSJ\}r(«eden g{g }g }gg g:g ig 180'53 }g Ig }g igg g 120 3 Ig ig 127
I ntrOductlon the assessment of ME. There were larger numbers of ME for both stock and clinical strains at the UK site. Sweden 8t019 134 81015 114 1610 19 17.3 0 0 17t022 0
This difference was most prevalent with the Mast discs. 15 17 lijzeden g gg %g ﬁg g}g %; gg }g {g %g %;g 8 127 %g }g %{ 469

i has been shown that di oz using the d 030 me dises with small ¢ cale @ No lot to lot variation was observed between media (Table 4). Wast and BD discs combined- ] ] )
(ts ié legna;d%n t ffm llssf)égz‘:i[;gsltjznirtaze aupattOeTyfiliZtin umighelsscnso:wzusscn;atibalénforl:)rr]rfssﬁss: ::EE @ Both the BD and Mast 5 disc were superior at detecting non-susceptible isolates — there were no VME at 5 13 UK 6to16 10.1 6to13 81 12t 16 14.1 0 17 12t0 17 7
i ue g quately g P X P either testing site. UK ME rates were 16.3% for stock/challenge strains and 3.6% for clinical strains. Sweden Stol7 i11 61013 9.0 121017 152 U 2 121021 2
Staphylococcus aureus (see poster 1442; Koeth et al.). The present study was performed in order to further ) o . o L ) 10 15 UK 6to19 12.7 6to15 10.9 13t0 19 16.4 0 11 1410 20 17
) ; . ) . Swedish ME rates were 1.9% for stock/challenge strains and 1.0% for clinical strains. A scatterplot of all Sweden 81019 1356 810 16 118 161019 174 1 0 171022 0

validate the BSAC/SRGA procedure, to evaluate the effects of discs with lower levels of daptomycin at varying . -

K ) . " ) . data is shown in Figure 2. 15 17 UK 81020 14.4 8to17 12.7 151020 17.7 0 25 1310 21 57
levels of calcium on different lots of IsoSensitest agar, to additionally evaluate daptomycin only discs on Sweden 8020 15.3 8t0 18 137 16 t0 20 186 1 3 171022 6

Mueller Hinton Agar and to determine any variations due to different laboratories and disc manufacturers. . : Al isolates — n=156 (39 strains x 2 discs x 2 media lots). °NS tible isolates (MICs >1 meg/mL)] — n=104 (26 strains x 2 discs x 2 media lots).
¢ y Tahle 3 ISA — Mean zone dlameters (mm) Of Stock/cha"enge Strams hy %Jizuas:(:ptibr:e\sola(tes ?N:ffjgssx:l llTslzZ/):nL)r]“i :::ZS()IS str[aniﬁz iuZSfj?spnlsxEZ‘Sm(’:di?lf)ts).s"rilr;ﬁAr;s)t]rainnsxZd\(scss)(?lrr:lzgia Inltssc).sx et
media lot and testing site.
_ L estor (n=38) Swoden tosted (=39 >3 D AL i |:I HE Waiorrron

Common lot Site specific lot Common lot Site specific lot 32 32
. . Disc (ng) (Oxoid #409732 (Oxoid #372715 (Oxoid #409732 (Oxoid #388520 16 Errors: Stock (n=154%): 16 Errors: Stock (1=312):
Testing laboratories Dap/Ca [Ca++l=111mgl)  [Ca++1=9.0mgl)  [Ca++l=11.1 mg/L) [Ca++]=8.8 mg/L) = W lls, B2 e = B Ulls G2 (N
— £ 831 Clinical (n=190): £ 817 Clinical (n=388):
i i irmi B g afwfufufi]s 26% ME g a3|ufu]sfa]1]1 2.3% ME
o Hospltalt Blrmlung‘ham, o Loy e 121 12 2% E 2(2]10]16f17] 7 “one strain (MIC=4) § 2(7 |3 )12]18)32]17f11]4
Central HOSDItaL VaX]O, Sweden 10/50 13.8 138 14.4 14.2 = not tested at UK site =
. . 15/10 109 108 116 110 ! 111121 ! 11 f213 1154311
Mlcroorganlsms 15/50 145 14.4 15.9 155 0.5 311411917 1 0.5 1]12)23)31]20] 1
} o Oxoid 0.25 0.25
@ 49 recently isolated S. aureus collected from each of the two testing sites. 5/25 10.1 10.0 111 112 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2l 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
@ 39 stock strains (includes recent pre and post-treatment staphylococci pairs and additional 10/25 116 115 12.5 12.8 Zone diameter (mm) Zone diameter (mm)
non-susceptible strains with daptomycin MICs of 2 and 4 mg/L. 15/5 9.2 8.5 9.5 9.3 [Clinical zone distribution: 23 [ 23 101 56 5 | [Ciiical zone istibton: 3 659 125 131 56 7 |
15/25 12.6 12.5 13.6 13.8
® S. aureus ATCC 25923.
Medi - - Figure 1. Daptomycin 15 mcg/Calcium 5 meg disc on ISA: Number of stock isolates at each MIC Figure 2. Daptomycin 5 mcg disc on MHA: Number of stock isolates at each MIC and disc zone
edia Table 4. MHA — Mean zone diameters (mm) of stock/challenge strains by and disc zone (Oxoid discs x 2 ISA lots x 2 sites). (BD and Mast discs x 2 MHA lots x 2 sites).

Each lab tested 2 lots of Mueller Hinton agar (MHA) and 2 lots of IsoSensitest agar (ISA). One lot of each was media lot and testing site.
a common lot tested by both laboratories.

CONCLUSIONS

UK tested (n=78) Sweden tested (n=78)
Disc testing methodolog : Common lot Site specific lot Common ot Site specific lot @ The Oxoid 15/5 disc on ISA agar was superior to the other discs tested. All non-susceptible strains were detected with a minimal level of ME.
y Disc (pg) (Oxoid lot #414523 (Lot #389630 (Oxoid lot #414523 (Lot #381749 @ The BD 5 and BD 10 discs on MHA were very similar in performance. The BD 5 disc detected all non-susceptible strains and there was one strain undetected at the Swedish site using the BD10 disc.
BSAC/SRGA disc method was utilized, which includes: BD & Mast Ca=26.0 mg/L) Ca=24.2 mg/L) Ca=26.0 mg/L) Ca=25.6 mg/L) Both discs had low rates of ME.
@ Plate inoculation with organism suspension equivalent to 0.5 McFarland and diluted 1:10 5 10.2 10.0 10.9 11.2 @ A wide separation of zones between susceptible and non-susceptible strains is desired, although not achieved with any of the discs and media tested. Therefore, a higher rate of ME are expected in
(semi-confluent growth). ig iig ﬁg igg gi order to prevent occurrence of VME.

@ Further assessment at multiple labs and using discs from different manufacturers and agar lots is required in order to further validate the methods.

@ Plate incubation at 35-37°C in air for 18-20 hours.
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