Impact of Changes in Growth Medium, Inoculum Density, and Incubation Conditions
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Abstra Ct M ate ri als a n d M eth ods * All MIC values for PLZ and AMK using CA-MHB at pH 5 or 6 were significantly higher Clinical and Laboratory Standards Institute (2016). M23-A4. Development of in vitro Figure 2 Effect of broth medium pH on MIC values
than the MIC values obtained under standard conditions (Figure 2) susceptibility testing criteria and quality control parameters: fourth edition. Wayne, PA: CLSI. See Table 1 for strain details. All pH 5 and 6 MIC values were significantly higher than the

— In some cases, MIC values were increased by >100-fold . . standard condition. Red asterisks denote MIC values that are 4-fold lower than the MIC
Background: Plazomicin (PLZ) is a next-generation aminoglycoside (AMG) that over- * MIC values for PLZ and amikacin (AMK; control compound) were measured in triplicate - " . Clm,'C?I anq Laborato_ry”Standa_rds Instltgte (201?)' M100-527. Performance standards for value under standard conditions. MIC values of >64 were plotted as 128 ug/mL.
— MIC values at pH 8 were similar to standard conditions except for 2 strains, where the antimicrobial susceptibility testinq: 27th informational supplement. Wayne, PA: CLSI P H9
comes common resistance mechanisms and has completed Phase 3 studies in patients under standard and nonstandard conditions (tested ranges: 0.06—64 ug/mL) lazomicin MIC values were 4-fold lower than those measured at pH 7 (Fi ’ re 2B) P y g PP - Wvayne, Fa. ' SA Amicac rm—
with serious bacterial infections due to multidrug-resistant Enterobacteriaceae, includ- _ Standard MIC testing conditions P P Ju Giacobbe RA. Huband MD. deJ BL et al. (2017). Effect of ity testi "
ing extended-spectrum B-lactamase-producing and carbapenem-resistant isolates. R * The presence of 50% human serum (HS) increased the AMK and PLZ MIC values by slacobbe RA, Huband MD, deJonge BL, et al. (2017). Effect of susceptibility estng condi- 128 128 o0 TR
We evaluated how altering the reference broth microdilution (BMD) MIC methodology m CLSI broth microdilution methodology was used 4-fold for 2 strains each, while 10% HS and 3.75% lysed horse blood did not affect any tions on the in vitro antibacterial activity of ETX0914. Diag Microbio Infect Dis 87: 139—-142. 64 64
affected plazomicin’s in vitro activity. m Isolates were tested in Mueller Hinton broth (pH 7.2—7.4) supplemented with MIC values by more than 2-fold (Figure 3) Keepers TR, Gomez M, Biek D, et al. (2015). Effect of in vitro testing parameters on ?z jz
Methods: Using CLSI BMD methods. MIC val din triolicate f 20-25 mg/L of Ca** and 10-12.5 mg/L of Mg*" (CA-MHB) * Only 2 instances (of 160 MIC values) occurred in which nonstandard cation concentra- ceftazidime-avibactam minimum inhibitory concentrations. Int Sch Res Notices 2015: 489-547. ] ]
ethods. sing . MEMOLs, VI, VALLIes WETE measured in pleats 1or m Panels were inoculated with 5 x 10° colonv-forming units (CFU) per mL. incubated tions impacted the aminoglycoside MIC values compared to standard conditions: when 2 2
5 ATCC reference strains and 5 US clinical isolates against PLZ and amikacin y J ( )P ! s 4 s 4
. . . at 35°C in ambient air. and read after 16—20 hours of incubation Mg4* and Ca** were both present at concentrations below standard levels (<5 mg/L), the Nanavaty J, Mortensen JE, Shryock TR (1998). The effects of environmental conditions on 2 2 *

(AMK; control compound) and compared to MIC values obtained using the following | P. aeruginosa ATCC 27853 AMK and PLZ MIC values were each decreased by 4-fold the in vit?/o activity of selected a}rlmtimicrobial agents against Escherichia coli. Curr Microbiol : :
modified conditions: (1) inocula with 5 x 10* and 5 x 10® CFU/mL; (2) pH of 5.0, 6.0, — Nonstandard MIC testing conditions (data hot shown) Y 3. D195 y J J ' 1 1
and 8.0; (3) 10% human serum (HS), 50% HS, and 3.75% lysed horse blood (LHB); m Inoculum size: MIC values were measured using inocula that contained 5 x 10* Und o it the botencies of AMK and PLZ 9 4 by >4-fold | | 002': 002':
(4) nonstandard concentrations of Ga** and Mg**; and (5) an anaerobic or 5% CO, (1/10th standard) and 5 x 10° (10X standard) CFU/mL IEST aastol CONCTIONS, TS PLTSTUIes © an Were qetreased by =410 Silverman JA, Mortin LI, Vanpraagh AD, et al. (2005). Inhibition of daptomycin by pulmo- ' A
atmosphere. Modal (or median) MIC values were compared between each standard against most of the tested strains (Figure 4) T . o . 0125 0125

P ' P s Broth pH: Isolates were tested in CA-MHB adiusted to pH values of 5.0 6.0 nary surfactant: in vitro modeling and clinical impact. J Infect Dis 191: 2149-2152. 0.0625 0.0625
and modified test condition, and MIC shifts of >2-fold were considered significant. and 8 g ' J P T » An atmosphere containing 5% CO, also increased the MIC values of 3 (AMK) and 7 SAT SA2 ECT EC2 KPNTKPN2 KPN3 EAE ECL PSA 7 SAT SA2 ECt EC2 KPN1 KPN2KPN3 EAE ECL PSA

_ » o | 2 (PLZ) tested strains United States Food and Drug Administration (2016). Microbiology data for systemic anti- e e

Results: The conditions that significantly affected PLZ and AMK MIC values are shown m Presence of human serum and lysed horse blood (LHB): Isolates were tested bacterial drug products—development, analysis, and presentation: Guidance for industry.
below (Table). No significant changes in MIC values were observed for any of the in CA-MHB that contained 10% (v/v) pooled, heat-inactivated human serum (HS), FDA ’ ’

strains when the inoculum density was lowered or when the broth was supplemented 50% (v/v) HS, and 3.75% (v/v) lysed horse blood (LHB) ] | Figure 3 Effect of human serum (HS) and lysed horse blood (LHB) on MIC values

. o . . . o . . . _ .
with LHB or 10% HS. Only 3 |s_olates had increased MIC valges after addmg 50% HS, a Altered Mg and Ca?* concentrations: All 10 strains were tested in a 3 x 3 MIC ‘ : on CI u5|ons See Table 1 for strain details. Red qgterlsks denote MIC values that are 4-fold higher than
and MIC values for only 1 strain were affected by altered cation concentrations. For . . . . the MIC value under standard conditions.

matrix using MHB supplemented with Ca?* and Mg#* at concentrations below

both AGs, acidic pH and anaerobic conditions significantly decreased actiity against > 50 mg/L; Mg? - foble 1 Strains and solates fested and MIC values under standard conditions
- et - (<5 mg/L), at, and above (Ca*, 50 mg/L; Mg**, 25 mg/L) the concentrations used « The following nonstandard in vitro MIC testing parameters had little or no effect on il iatesl
all and most isolates/strains tested, respectively. N .
under standard conditions; thus, 90 independent MIC values were generated for PLZ or AMK MIC values for the maijority of tested isolates 64 64
] _ . . I No blood product (standard)
Conclusions: Most tested parameters had little or no effect on PLZ or AMK MIC each antimicrobial _ Increased or decreased inoculum cell density 32 32 10% HS
values; however, acidic and anaerobic conditions significantly decreased the activity of m Atmosphere: MIC values were measured using panels that were incubated N Staphylococeus aureus 16 16 =§97{;’<nyHB
other members of the AMG class of antimicrobials. 5% CO — Altered levels of Mg?* and Ca?* C#884592 SA2 clinical isolate MRSA, AMK-S 2 0.25 I 4 : I 4
2 J E E
: Escherichia coli 2 =4
. . . . ° [ - - I — 0 = 2 = 2
Table Nonstandard parameters that affected plazomicin and amikacin MIC values ngllty control (QC) was ensured per CLS| M07-A10 ?”‘f’ M1QO S27 using 3 reference Growth in 5% CO, or at pH 8 Jo—— . S e A 1 - s s )
by >2-fold relative to reference MIC conditions strains: Staphylococcus aureus ATCC 29213, Escherichia coli ATCC 25922, * In contrast, acidic pH conditions significantly decreased the potency of both amino- _—
: ’ C#880555 EC2 clinical isolate non-ESBL, AMK-S 16 8 05 05
and Pseudomonas aeruginosa ATCC 27853 glycosides for all 10 isolates
_ _ _ _ Klebsiella pneumoniae 0.25 0.25
— Inocula concentrations were monltored to ensure the prescribed number of bacterial . The majority of isolates also exhibited increased PLZ and AMK MIC values when ATCC 700603 N forence strain ESBL AMK-S 05 005 e -
cells was present for MIC testing grown anaerobically ATCC BAA-1705 KPN2 f trai CRE, AMK-| 32 0.25
. aureus (2) P(2),ARF  P(2),A2) P(2),A@2) P(1)l°  P(1),A(1) P(2),A2) P(2),A(2) - 10 bacterial strains from 6 different species were tested (Table 1) i - - - - TIORS _ . el | " At Tsa2 ECTEC2 KNI KPNZ KPS EAE ECL PSA " Al TSA2 ECT G2 KNI KPNZ KPS EAE ECLPSA
E‘ i) P(1), AC) P(Z; AQ) P(z)’ A2) P, ’ P(1), A() A;“ pecies w « Decreased activity of aminoglycosides under acidic or anaerobic conditions is a C#887911 KPN3 clinical isolate CRE, AMK-S 4 1 Strain Strain
. coll ; ; , ; . . . - .
5 . — Tested strains included 5 ATCC reference strains and 5 clinical isolates (collected well-documented phenomenon Enterobacter aerogenes
) aeruginosa (1) P(1), A(1) P(1),A(1) P(1) P(1)|,A(1)| _
K. pneumoniae (3) P(3),A(3) P(3),A(3) P(2), A(1) in 2019) « Thus, only a few nonstandard MIC conditions affected PLZ MIC values, and AMK CH#B77253 EAE clinical isolate non-ESBL, AMK-S 1 0.5 Figure 4 Effect of different growth atmospheres on MIC values
Sitiieeiar s (2) P(2), A2) P(2), A@2) A P@2). AR) — CLSl interpretive criteria were used behaved similarly Enterobacter cloacae See Table 1 for strain details. Red asterisks denote MIC values that are =4-fold larger than
3P, plazomicin; A, amikacin; (2), (no. isolat ffected); empt II, change in MIC value was <2-fold for both antimicrobial . iNi i - ] _ “gn
bBo‘I)dad;)ta Soints,all\/IIC?/(;Iues incrgasse?jabye/szg-fifdior:II irr:d)ilc(:edcst?ai?:sa/isolatesaue R T ° Data repOrtlng CH882281 ECL clinical isolate ESBL, AMK-S 0-5 0-25 the MIC Value Under Standard Condltlons-
¢} symbol indicates that MIC values decreased under non-reference conditions (all other affected MIC values increased) Pseudomonas aeruginosa
9No other combination of Mg?*/Ca?* concentrations affected MIC values by more than 2-fold for any isolate/strain . In tOtaI 380 dlfferent COmb|nat|OnS Of Strain drug and MIC Cond|t|0n were evaluated .
’ ’ ’ ATCC 27853 PSA reference strain AMK-S 2 2

— In 378/380 inStanCGS, the IVI IC ValueS ag reed W|th|n 2'f0|d fOr eaCh tnp“Cate data Set, C#, JMI collection number; MSSA, methicillin-susceptible S. aureus; MRSA, methicillin-resistant S. aureus; ESBL, extended-spectrum -lactamase; CRE, carbapenem-resistant o4 o4

I t d t u and the mOdaI Value was re ported Ac k n OWI e d g e m e n ts Enterobacteriaceae; AMK-S, amikacin-susceptible; AMK-I, amikacin intermediate; PLZ, plazomicin 2 . — ﬁnmab::g;iistandard)
niroauction — In 2/380 instances, the triplicate data points agreed within 4-fold and the median ol ** * * 16 i

value was reported i i 8 8
. | | | | | | | . P Funding for this research was provided by Achaogen, South San Francisco, California, USA Figure 1 Effect of inoculum size on MIC values
* Plazomicin (PLZ) is a semi-synthetic aminoglycoside derived from sisomicin that con- — A 4-fold difference in MIC values between standard and nonstandard testing condi-
tains structural modifications that allow it to retain antibacterial activity in the presence tions was considered to be significant
of aminoglycoside-modifying enzymes

 PLZ is being developed to treat serious bacterial infections due to multidrug-resistant
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. For these reasons, both the US Food and Drug Administration and the Clinical and * Where available, all PLZ and AMK MIC values for ATCC reference strains were within Er?cljaer;tclzlr:_],cl::icc))); ?oforhecclatjceetdal. |£|1agr?g)(.)Eetz-r:a}[(:r?gi]ointuztc](r::;negiics)]’: ianrr;lr:‘(;g![);(;o’csilsdsi 2§tIVIty o o A T o
Laboratory Standards Institute recommend investigating the impact of nonstandard established QC ranges (Table 1 and data not shown) J Infect Dis 165- 676—82 P Y9 y ' 0 09 - P N\t
MIC testing conditions (eg, the presence of human serum or nonstandard pH) on the * When an inoculum that contained 10-fold more CFU/mL than standard conditions was ect £1s ' e 0.25 25 = "
In vitro antimicrobial activity of novel agents useq, the MIC valges for both PLZ and AMK were increased 4-fold for the 2 S. aureus Clinical and Laboratory Standards Institute (2015). M07-A10. Methods for dilution anti- 0.125 0.125 I
- Here we report on how variations of the standard in vitro testing parameters affected the strains and E. coli ATCC 25922 (Figure 1) microbial susceptibility tests for bacteria that grow aerobically; approved standard—tenth ogs 8 o848 W8L_NR_WF_A8_TH VW oopos 808 W8 _"EE_IN NN A W W

antimicrobial activity of PLZ — No other strain/antimicrobial combination MIC value was affected by more than 2-fold edition. Wayne, PA: CLSI. Strain Strain https://www.jmiIabs.com/data/posters/ASI\/IMicrobe1 /-plazo-media.pdf



