Multisite evaluation of the daptomycin Neo-Sensitab prediffusion method against 20 S. aureus
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A b St r aCt Figure 1 (A-E): Daptomycin Mean Broth Microdilution MIC vs. NeoSensitab 2+18hr Diffusion Zone Size ReS u I tS
= _ : _ Figure 1A: Site 1, Laboratory Specialists, Inc., n=40 Figure 1B: Site 2, Statens Serum Institute, n=38
Objective: Neo-Sensitabs (NEO, Rosco Diagnostica, Copenhagen, Denmark) were developed as - Agtee | SoAaree | n Very Meior | %6VM | Maior | 9oMeior] n Minor | Miner n Agree] %Agree | n Very Major | 9%VM | n Major | %Major | n Minor | 96Minor
an alternative method to disk diffusion, providing the advantage of long-term room temperature 2 o 3 - s | 7o > | son 32 5 | 85.8% 1 26% | 1 | 26% | 3 | 79% All daptomycin MIC and Neo-Sensitab (NEO) results by site and mean values are shown in Table 1.
storage. High molecular weight antimicrobial agents like daptomycin diffuse slowly in agar media, ~| 16 =2 RiL =0 = - - ' ' ' ' S |  repli NEO | MIC | n h :
therefore, a prediffusion procedure has been established. The purpose of this study performed at B i 4 — . E” i 5 1 Ca;[:t.e o otslz ;%p eat zone results (IJEEEEREE, results (mgSHEE SR
5 sites was to compare daptomycin (DAP) MIC results to NEO (prediffusion) inhibition zones % ) 1 1 3 2 4 211 1 1 ~| 2 2 1 2 2 15 1 1 1 O
sizes. Methods: A set of 20 S. aureus were tested by all sites. The strains included a range of Ol 1 1 1 1 1 1 1 1 1 % 1 1|21 2 11 MIC Results:
. ) : A . : . . S |05 1 i 3 1 2 0.5 1 1 1 3 1 1 ]
B s SCEpiible Sirains (including 1 hGISA.‘ R jant 2 QC S”a”.‘s (S < |o25 S |0.25 ® The average category agreement of site MICs compared to the mean MIC was 84.9% (range of
aureus ATCC 29213 and ATCC 25923). DAP MIC and categorical results (S, I, R) for all strains o | o . . . .
X : i . : : i : & 012 @ |012 70-95%). The essential agreement of site MICs to mean MICs (within +/- 1 dilution) was 100%
were determined by each site by broth microdilution using dried panels (Trek Diagnostics, E. 0.06 006 for alloney
Grinstead, UK) setup and read according to EUCAST methods. All strains were tested in 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 '
duplicate at each site by DAP NEO 2+18 hour prediffusion utilizing the same lot of BBL Mueller NeoSensitab zone size (mm) NeoSensitab zone size (mm) ® 4 strains were non-susceptible with mean MICs of 4 mg/L and all MICs were considered non-
Hinton Il agar. DAP NEO were placed on the non-inoculated agar for 2 hours at room . . . ) _ ) _ _ susceptible (within a 2-8 mg/L range).
temperature, subsequently removed, then held at room temperature for 18 hrs. After this Figure 1C: Site 3, Cubist Pharmaceuticals, n=40 Figure 1D: Site 4, Quotient Bioresearch, n=40 * Borderline mean MICs (1 or 2 mg/L) were obtained for 12 strains, The mean MIC for 4/Staine
predlﬁus:;)ncst;ap, pl_atels Werlf mé)CIUIaR'ted’ mcykiated iltd35°C fo(;. 24 thl’?hand mhl?ltl?n Zo,nes.t . 2 n Agree | %Agree | n Very Major | %VM | n Major [ %Major | n Minor | %Minor o n Agree | %Agree | n Very Major | %VM | n Major | %Major | n Minor | %Minor was 1 mg/L (susceptible) and 35% of all MICs (7/20) were 2 mg/L (non-susceptible). The mean
measured. Categorical results (S, I, R) were interpreted according to the manufacturer’s criteria. 16 3% | 90.0% 0 00% | 4 |10 | o | oow 16 0 | 5.0% 7 175% | 0 | oow | 3 | 75% MIC for 8 strains was 2 mg/L (non-susceptible) and 15% of all MICs (6/40) were 1 mg/L
The category agreement (CA) and error rates between the two methods (using mean MIC results il il (susceptible)
from all sites) were determined. In addition, the MIC results from each of the sites were similarly 2| 4 7 1 2| 4 1 1 2 1 2 1 '
compared to the mean MIC results. Results: The correlation of DAP NEO and DAP MIC results ) 2 2 2312 1 1 2 2 2 1 2 2)2]|2 3 1 1 Mean MIC results compared to NEO results:
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by site to mean DAP MIC resulti are shownoln 'ghe table. SITHaJ varlat:)on was seen betw%en site = 0%5 L2202 1 = 0%5 it 2 2 L 14 1 i ® Category agreement of mean MIC to NEO ranged from 75 to 90% based on site specific plots.
SIte). 5012 5 012 . i : .
Table: Categorical agreement and error rates of DAP NEO compared to mean DAP MIC “ loos “ 1006 ® Among 4 strains with mean MICs of 4 mg/L, all tested as resistant by NEO (no very major errors).
] 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 Among 8 strains with mean MICs of 2 mg/L, 15.9% (14/88) had zones of >21 mm (susceptible,
Site Error Rates NeoSensitab zone size (mm) NeoSensitab zone size (mm) very major error) and 6.8% (6/88) had zones of 21 mm (intermediate, minor error).
No. N %CA %VM %MA %MI : : : ]
1 20 30.0 -5 - c 0 Figure 1E: Site 5, Novartis, n=60 ® Among 4 strains with mean MICs of 1 mg/L, _33.3% (1_2/36) h_ad zones of <21 (re5|sta_nt, major
. . ' ' ' . : . _ error) and 8.3% (3/36) had zones of 21 mm (intermediate, minor error). Among 4 strains with
2 38 86.8 2.6 2.6 7.9 = n Agree | %Agree | n Very Major | %VM | n Major | %Major | n Minor | %6Minor mean MICs of 0.5 mg/L, 2.8% (1/36) had MICs of <21 (resistant, major error) and 5.6% (2/36) had
3 40 90.0 0 10.0 0 | 16 50 | 83.3% 3 50% | 4 |67% | 3 |50% MICs of 21 mm (intermediate, minor error).
4 40 75.0 175 0 7.5 S| 8 ] ) —
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Conclusion: Mean category agreement of DAP NEO to DAP mean MICs was 83.0%. The mean £ |o2s
category agreement of site DAP MICs compared to DAP mean MICs was 84.9%. The result of this & 012 ~ .. . . . .
study are promising given the use of a single MIC breakpoint and the use of a biased small set of 0.06 A .varla.tlor.] o rep!lcate jilC Vall.JeS.Of i.doubllng gIITHTErT = typlca_l I
unique and infrequently isolated strains (80% with DAP MICs >0.5 mg/L). Additional testing with a 7 8 9 1011 12 13 14 15N26081e7n31i?a;9202r?eZslizéz(rﬁrz)m 25 26 27 28 29 30 31 32 microdilution t.estlng. T.he strains in this study were selected to Inclgde a large
larger set of strains with a typical DAP MIC distribution (MIC4, = 0.5 mg/L) is warranted. percentage with borderline susceptible/non-susceptible MICs and without an

intermediate category, the lower than optimal (<90%) category agreement rates (both
for the intra-laboratory MIC comparison and for the MIC/NEO comparison) are not

Table 1: Daptomycin MIC Results (mg/L) and NeoSensitab Results (mm) by Site and Mean -

Methods | wmc(megm) | | || | NeoSemsiabZone(nm) | ___ :

Overall, the DAPCa Neo-Sensitab pre-diffusion method performed well against this

No. of 2-fold No. of . . s
Isolates: A set of 20 S. aureus were tested by all sites. The strains were a challenge set which ite1 Site2 Si ite 4 Si Range Dilutionsin V'€a@n @ Mean ite 1 ite 2 i ite 4 i Ran mmin challenge set , although difference between laboratories were noted. Additional -
included daptomycin susceptible and non-susceptible strains, the majority of which had MICs at 1 Isﬁlfte Site Site e e e I;{J;gg: MIC Zone =l =l B Site 5 ange Range multi-site testlr]g to evaluatg pqtentlal source of lab to lab variation and testing with a
and 2 (near the breakpoint) and included 1 hGISA and 5 GISA. In addition, 2 quality control strains - larger and typical set of strains is warranted.
were tested (DAP MIC: S. aureus ATCC 29213, DAP NEO: S. aureus ATCC 25923). 12 2 4 4 4 4 24 2 4 B 1326 1518 911 99 1819 151513 9-19 11
| B ~ . 13 4 NA 2 4 8 28 3 4 0 977 99 NT 99 1213 999 9-13 5 ® Aroutine disk diffusion method is not available for daptomycin and the pre-diffusion
Testing Sites: As listed in Figure 1 18 2 4 4 4 8 4-8 2 4 | 934 9,9 9,9 9,9 9,13 999 9-13 5 Neo-Sensitab method provides a cost effective way to test for daptomycin
MIC Method: Each organism was tested one time by broth microdilution by each site according to 19 i g 3 ‘11 ;' ig 3 g = ;gg‘; ;S;g 12’29 2961230 ;2;3 ;i;g;g 196- 2207 1; susceptibiiE g S
EUCAST method (with exception of using Sensititre dried panels [Trek Diagnostics, E. Grinstead, 4 - : ! ! ' ' 1 _
UK]. Mean MICs were calculated and rounded to closest doubling dilution for comparison to the 6 1 2 2 2 2 1-2 2 2 = 19.07 21,23 16,24 1216 22,23 18,20,18 12-24 13
NeoSensitab results. 8 1 2 2 2 4 14 3 2 16.31 17,18 16,16 11,12 21,22 16,18,16 11-22 12 R f
: : . 9 2 2 2 2 4 2-4 3 2 l 17.40 18,19 15,16 15,15 18,20 18,21,20 15-21 7 e e r e n C eS
Eeofens,“ab Pred'”g?'oé‘ 'V:,eth‘)dt; B & i 2418 10 1 2 2 2 4 14 3 2 W 1622 1919 11,17 911 1923 2021,20 9-23 15
o . Stra-'m O -m B a= Dy sites . e |c§1te y site usm'g = o 11 1 4 2 2 4 1-4 3 2 l 17.30 17,21 13,14 13,17 19,23 19,20,20 13-23 11 EUCAST. Determination of minimum inhibitory concentrations (MICs) of antibacterial agents by broth dilution .
prediffusion method with DAPCa Neo-Sensitabs (daptomycin 30 mcg +calcium 100 mcg, catalog worns eucast oro/documents/discusaiontdaa Taa
number 80312N, Rosco Diagnostica, Copenhagen, Denmark). Mueller Hinton Agar (MHA) plates 17 2 2 2 4 4 2-4 2 2 l 1511 9,19 13,14 1314 20,21 1517,17 9-21 13 ' = B
were made by each site using the same lot of BBL Mueller Hinton Il agar (Becton Dickinson, Sparks, 20 1 2 2 2 4 1-4 3 2 W 1310 1517 10,10 9,13 16,16 14,1416 9-17 9 e e () oS S e e
MD, catalog number 211438 — Lot #0130488). 1 0.5 1 2 05 2,1 052 3 1 W 2840 3031 2526 26,27 31,32 28,29,2925-32 8 Sensitabs. 16t ed. Users. Guide. 08.-2007-2008.pdt i HEt
: 1 2 1 1 2 1-2 2 1 l 22.83 20,23 20,21 22,23 26,26 23,25,22 20 - 26 7
¢ DAP NEO were placed on the non-inoculated agar for 2 hours at room temperature, 5 . . . ' 1o , i0 SA. , - i - Ihe ST -Senst il _
subsequently B N erheld at room e e for 18 hrs. 7 05 2 1 1 2 0.5-2 3 1 . 22 34 22,26 21’23 15’20 25’25 23,26,23 15 - 26 12 gigfaicl;ggglclr:%zADilg%rgg;‘fll\(/g)gi?_cg(lgn of daptomycin-nonsusceptible strains using the Neo-Sensitab prediffusion method
® MHA plates were inoculated (similar to disk diffusion procedure) by preparing a suspension 16 1 1 05 1 2 U2 3 1 l 18.54 114,17 122,23 115,171 21,22 118,19,19'14 - 23 10
equivalent in turbidity to a 0.5 McFarland standard in saline (from 3-5 morphologically similar 2 0.5 1 0.5 0.5 1,1 051 2 0.5 l 28.34 28,31 23,30 2526 30,32 29,30,28 23-32 10 k I d
colonies from a 18-24 h non-selective agar plate). 3 05 05 05 05 1,1 05-1 2 05 | 2798 2831 2626 2528 30,31 26,30,29 25-31 7 Acknowle gem ent
: s 0 5 1 O 5 1 2 0.5-2 3 0.5 l 2420 23,29 21,25 23,26 27,29 20,21,22 20-29 10
° Pl °Cfor24 h h .
ates were incubated at 35°C for rs and inhibition zones measured 0.5-2 5 26.08 2728 2627 2424 3030 272826 24-30

¢ Susceptible and intermediate categorical results were based on the manufacturer’s 22 252 This study was supported by a grant from Cubist Pharmaceuticals and
recommendations of =22 mm and 21, respectively. --I 26.56 | 30,31 | 22,24 - 25, 29 |27x4,28x3| 22-31 - Novartis and NeoSensitabs provided by Rosco Diagnostica
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