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ABSTRACT

METHODS (Continued)

RESULTS

Background: Updated US FDA/CLSI ciprofloxacin breakpoints were
evaluated against data from a multicenter clinical study with
Enterobacterales, Salmonella spp. and P. aeruginosa on a MicroScan Dried
Gram-negative MIC (MSDGN) Panel. MIC results were compared to results
obtained with frozen broth microdilution panels prepared according to CLSI
methodology.

Materials/Methods: MSDGN panels were evaluated at three clinical sites
by comparing MIC values obtained using the MSDGN panels to MICs
utilizing a CLSI broth microdilution reference panel. Data from the combined
phases of efficacy and challenge included 803 Enterobacterales,
Salmonella spp. and P. aeruginosa clinical isolates tested using the
turbidity and Prompt® methods of inoculation. To demonstrate
reproducibility, a subset of 12 organisms were tested on MSDGN panels at
each site during reproducibility. MSDGN panels were incubated at 35 + 1°C
and read on the WalkAway System, the autoSCAN-4 instrument, and
visually. Read times for the MSDGN panels were at 16-20 hours. Frozen
reference panels were prepared and read according to CLSI methodology.
FDA and CLSI breakpoints (ug/mL) used for interpretation of MIC results
were: Enterobacterales < 0.25 S, 0.5 I, 2 1 R; Salmonella spp. < 0.06 S,
0.12-051,21R; P. aeruginosa<05S,11,22R.

Results: Essential and categorical agreement was calculated compared to
frozen reference panel results. Results for isolates tested during efficacy
and challenge with Prompt inoculation and manual read are as follows:

Reporting Group Essential Categorical Very Major Error Major Error
Agreement (EA) %| Agreement (CA) % (VMJ) % (MAJ) %
Enterobacterales 93.8 97.7 0.0 0.0
(646/689) (673/689) (0/146) (0/535)
P. aeruginosa 100 95.2 0.0 17
(21/21) (20/21) (0/29) (1/58)
94.6 91.4 0.0 0.0
Salmonella spp. (88/93) (85/93) (0/1) (0/18)
Reproducibility among the three sites was greater than 95% for all read

methods for both the turbidity and Prompt inoculation methods.
Conclusion: Ciprofloxacin MIC results for Enterobacterales, Salmonella
spp., and P. aeruginosa obtained with the MSDGN panel correlate well with
MICs obtained using frozen reference panels using updated FDA/CLSI
interpretive criteria in this multicenter study.

INTRODUCTION

Data from a multicenter study evaluated the performance of a MicroScan

Dried Gram Negative MIC panel with ciprofloxacin  using
Enterobacterales, Salmonella spp. and P. aeruginosa isolates with
FDA/CLSI interpretive breakpoints.

METHODS

Study Design: MicroScan Dried Gram Negative MIC panels were tested
concurrently with a CLSI frozen broth microdilution reference panel at
three sites using both the turbidity and Prompt Inoculation methods.
A total of 803 Enterobacterales, Salmonella spp. and P. aeruginosa
clinical isolates were tested among the three sites.
Quality Control Expected Results, CLSI M100-ED30
Escherichia coli ATCC 25922: <0.004 — 0.016 pg/ml*
Pseudomonas aeruginosa ATCC 27853: 0.12 - 1 pg/ml

*extrapolated to validation panel dilutions

Panels

Frozen reference and MicroScan Dried Gram Negative MIC panels
contained two-fold doubling dilutions of ciprofloxacin 0.004 - 8 pg/ml in
cation-adjusted Mueller-Hinton broth. Reference panels were prepared
and frozen following CLSI/ISO recommendations.

Quality Control

Efficacy & Challenge Combined (Tables 2-4)
A total of 803 Enterobacterales, Salmonella spp and P. aeruginosa
clinical isolates were tested among three sites.

Table 2. Efficacy & Challenge - Enterobacterales
Performance for Enterobacterales in the combined phases of efficacy

Reproducibility (Table 5)

A total of 12 isolates were tested for reproducibility at all three sites in
triplicate over three days.

Overall agreement (within = one two-fold dilution) between all sites for
the reproducibility phase was = 95% for all combinations.

Table 5. Reproducibility Testing with Cp — All Sites Combined

Quality control (QC) testing was performed daily using ATCC 25922 E. gnd cha_llenge are as follows with the Prompt inoculation (P) or turbidity _
coli and ATCC 27853 P. aeruginosa (CLSI M100-ED30). inoculation (T): Read Method '”OCULa“dO” N:’I- (%) Agreeg?e";
Panel Inoculation, Incubation, and Reading Essential | Categorical Minor Major ery Major| Metho All Sttes Combine
All isolates were subcultured onto trypticase soy agar (TSA) with 5% Read Inoc | greement | Agreement Errors Errors | Errors WalkAway 318/324 (98.1)
sheep blood and incubated for 18-24 hours at 34-37°C prior to testing. Method  IMethod =TT T no. T % | o 1% No. 1% autoSCAN-4 Prompt 315/324 (97.2)
Isolates from frozen stocks were subcultured twice before testing. WalkAway 646/688]93.9]|674/688]98.0[14/688] 2.0 |0/534[0.0[0/146]0.0 Manual 318/324 (98.1)
Inoculum suspensions for each strain were prepared with the direct autoSCAN-4| P [649/689]94.2|674/689]|97.8|15/689] 2.2 |0/535]0.0]|0/146|0.0 WalkAway 323/324 (99.7)
standardization (turbidity standard) method for MSDGN MIC and frozen Manual 646/689]93.8] 673/689]97.7]16/689] 2.3 [0/535]0.0] 0/146]0.0 autoSCAN-4 Turbidity 319/324 (98.5)
reference panels. MSDGN MIC panels were also inoculated using the WalkAway 663/688|96.4]675/688[98.1113/688| 1.9 |o0/534 (0.0l 0/226(0.0 Manual 3221324 (99.4)
Prompt Inoculation method. autoSCAN-4| T |666/689]96.7]675/689]98.0[14/689] 2.0 | 0/535]0.0] 0/1460.0 v G | (Table 6
Following inoculation, MSDGN MIC panels were incubated at 35+1°C in Manual 662/689|96.1] 676/689]98.1[13/689] 1.9 |0/535]0.0] 0/146] 0.0 Quality Control (Table 6) o
the WalkAway system for 18 hours. Frozen reference panels were - QC results fgr the frozen_ reference panel were 100% in range for ATCC
incubated in an off-line incubator. All dried panels were read by the Table 3. Efficacy & Challenge — Salmonella spp i 25922 E. coli and 100% in range for ATCC 27853 P. aeruginosa.
WalkAway, autoSCAN-4, and manually. Performance for Salmonella sPp I the com_blned p‘hases of ef'f|c_apy Table 6. Quality Control
and challenge are as follows with the Prompt inoculation (P) or turbidity
Reproducibility inoculation (T): QC WalkAway autoSCAN-4 Manual
Reproducibility organisms with known results on-scale for ciprofloxacin Organism |Range - . -
were tested in triplicate (for each inoculation method) on the MicroScan Read Inoc | Essential | Categorical Minor Major  [Very Major (mg/L) Prompt [Turbidity| Prompt [Turbidity| Prompt fTurbidity
Dried Gram Negative MIC panels and singly on the frozen reference Method  IMethogl-2areement | Agreement Errors Errors Errors ]
; B [ [) [) ) o, E. coli <0.004-
panel on three different days at each site. No. | % ] No. [9% | No | % [ No [% ]| No |% 98.9% | 995% | 995% | 100% | 99.5% | 99.5%
MicroScan Dried Gram Negative MIC panels were tested using both the WalkAway 21/21 |100] 20/21 |95.2] 1/21 | 48 | 0/18 | 00| 0/1 | 0.0 ATCC 25922 | 0.016
turbidity and Prompt inoculation methods and read on the WalkAway autoSCAN-4| P 21/21 |100] 21/21 |100] 0/21 | 00 | 0/18 | 00| 0/1 | 0.0 '
system, autoSCAN-4 instrument and manually. Manual 21/21 |100| 20/21 |95.2| 1/21 | 4.8 | 0/18 | 0.0| 0/1 | 0.0 P. aeruginosa 0.12-1] 100% 100% 100% 100% 100% 100%
Data Analysis WalkAway 21/21 |100] 20/21 |95.2] 1721 | 4.8 | o/18 | 0.0] 011 | 0.0 ATCC 27853
: _ i P autoSCAN-4 T 21/21 | 100| 20/21 |95.2] 1/21 | 4.8 | 0/18 | 0.0| 0/1 | 0.0
ESeS](‘arrc])tzlszr‘gfr:reer:cegtre(sElﬁt) MI(’;/.ISDGN panel MIC within /- 1 dilution of Manual 21/21 | 100 20/21 |95.2] 121 | 48 | o/18 lo.0| o/1 | 0.0 The ability of the MicroScan Dried Gram Negative Panels to detect resistance
X - to ciprofloxacin is unknown for the following species because an insufficient

Categorical Agreement (CA) = MSDGN panel and reference categorical Table 4. Efficacy & Challenge — P. aeruginosa ) number of resistant strains were available at the time of comparative testing:
results (S, I, R) agree using FDA/CLSI breakpoints for Enterobacterales, Performance for P. aeruginosa in the combined phases of efficacy and C. koseri, P. vulgaris, Shigella sonnei and Salmonella enteritidis. Isolates
Salmonella spp. and P. aeruginosa. (Table 1). challenge are as follows with the Prompt inoculation (P) or turbidity yielding MIC results suggestive of a resistant interpretive category should be
Table 1. Ciprofloxacin FDA/CLSI Interpretive Breakpoints (ug/ml) inoculation (T): submitted to‘a referenc.e Iaborato.ry. )
(https://www.fda.gov/STIC) o Essential | Categorical Minor Major [Very Major Results obtained with uprofloxacm and E. cloacae with all read

Organism Group Susceptible modiate v ea Inoc Agreement | Agreement Errors Errors Errors methods/_Prpmpt, E. aerogenes with WalkAway/Prompt and manual/Prompt,

Method |Method S. sonnei with manual/Prompt and S. marcescens with the autoSCAN-

Enterobacterales =025 0.5 21 No_| %  No.f 9% | No. | % | No | 9% | No. } % 4/Prompt and manual/Prompt have shown discrepant MICs when compared

Salmonella spp <0.06 0.12-0.5 21 WalkAway 90/93 196.8] 85/93 |o14] 7/93 | 7.5 | 1/58 1 1.7 0/29 } 0.0 with the reference method. If critical to patient care, isolates of those species

D aeruainosa =05 1 > autoSCAN-4| P 87/93 193.6] 78/93 183.9]12/93] 12.9 | 1/58 | 1.7 | 2/29 | 6.9 should be retested using the turbidity inoculation method. In addition,

L 8eTug i - Manual 88/93 [94.6] 85/93 [91.4) 7/93 | 7.5 | 1/58 | 1.7 ] 0/29 | 0.0 discrepant MICs were observed with ciprofloxacin and C. koseri with
Major Errors = Frozen reference MIC is S and MSDGN panel MIC is R; WalkAway 91/93 197.9] 85/93 |91.4] 8/93 | 8.6 | 0/58 | 0.0] 0/29 | 0.0 turbidity/manual read; if critical to patient care, isolates of C. koseri should be
calculated for susceptible strains only. autoSCAN-4| T 88/93 |94.6] 82/93 |88.2|10/93| 10.8 | 0/58 | 0.0 | 1/29 | 3.5 tested with an alternate inoculation/read method.
No. Major Errors Manual 92/93 [98.9] 86/93 |92.5| 7/93 ) 7.5 | 0/58 | 0.0] 0/29 | 0.0 Due to low categorical agreement and increased occurrence of very major

% Major Errors = X 100

Total No. S Isolates tested

Very Major Errors = Frozen reference MIC is R and MSDGN panel MIC is
S; calculated for resistant strains only.

No. Very Major Errors

% Very Major Errors = X 100

Total No. R Isolates tested

Minor Errors = Frozen reference MIC is S or R when MSGDN panel MIC
is | or MSDGN panel MIC is S or R when frozen reference MIC is I;
calculated for all isolates tested. No. Minor Errors

% Minor Errors =

X 100
Total No. Isolates tested

errors for P. aeruginosa and ciprofloxacin with the autoSCAN-4 and Prompt
inoculation, results should be confirmed by manual read prior to reporting.

CONCLUSION

Ciprofloxacin MIC results for Enterobacterales, Salmonella spp. and P. aeruginosa obtained with the MSDGN panel correlate well with MICs obtained using
frozen reference panels using updated FDA/CLSI interpretive criteria in this multicenter study. FDA cleared 18/MAR/2020.
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