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Dee Shortridge

Dee Shortridge is a Senior Director for microbiology and diagnostics at JMI
Laboratories, where she is responsible for overseeing new antibiotic
development, surveillance projects, and diagnostic device development.
Before her position at JIMI Labs, Dee was director of R&D microbiology at
bioMerieux, Inc. where she oversaw the development of ID and AST

products for VITEK2 Systems. Before moving to bioMerieux, Dee held a
senior group leader position for clinical microbiology at Abbott Laboratories,
working on the clinical development of clarithromycin, cefdinir, cethromycin
and delafloxacin. She is an ad hoc reviewer for the Journal of Clinical
Microbiology, the Journal of Antimicrobial Agents and Chemotherapy and
other journals. Dee completed her PhD in Microbiology and Immunology at
the University of Colorado Health Sciences Center in Denver and a clinical
postdoctoral education program fellowship at the University of Washington in
Seattle. '




Pre-clinical Antimicrobial
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Considerations and Challenges
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JMI Laboratories was contracted to perform services in 2022 for

AbbVie, Inc., AimMax Therapeutics, Amicrobe, Inc., Appili Therapeutics, Armata Pharmaceuticals, Astellas
Pharma, Inc., Basilea Pharmaceutica AG, Becton, Dickinson and Company, bioMérieux, Biosergen AB,
Bugworks, Cerba Research NV, Cidara Therapeutics, Cipla USA Inc., ContraFect Corporation, CorMedix
Inc., Crestone, Inc., Curza Global, LLC, Diamond V, Discuva Ltd., Entasis Therapeutics, Enveda
Biosciences, Evopoint Biosciences, Fedora Pharmaceuticals, Fox Chase Chemical Diversity Center,
Genentech, Gilead Sciences, Inc., GSK plc, Institute for Clinical Pharmacodynamics, Iterum Therapeutics
plc, Janssen Biopharma, Johnson & Johnson, Kaleido Biosciences, LifeMine Therapeutics, Medpace, Inc,
Lysovant Sciences, Inc, Meiji Seika Pharma, Melinta Therapeutics, Menarini Group, Merck & Co., MicuRx
Pharmaceutical Inc., Mundipharma International Ltd., Mutabilis, Nabriva Therapeutics, National Cancer
Institute, National Institutes of Health, Ohio State University, Omnix Medical Ltd., Paratek Pharmaceuticals,
Pfizer, PolyPid Ltd., PPD, Prokaryotics, Inc., Pulmocide Ltd, Qpex Biopharma, Revagenix, Roche Holding
AG, Roivant Sciences, Scynexis, Inc., SeLux Diagnostics, Shionogi & Co., Ltd., Sinovent Pharmaceuticals,
Inc., Spero Therapeutics, Sumitovant Biopharma, Inc., TenNor Therapeutics, ThermoFisher Scientific, U.S.
Food and Drug Administration, VenatoRx Pharmaceuticals, Washington University, Watershed Medical,
LLC, Wockhardt, and Zoetis, Inc.

10



Overview é

In vitro testing of pre-clinical compounds is used to

Determine the activity of a compound against species of interest

Compare activities between compounds and drug classes

Correlate in vitro activity with in vivo models and possible PK/PD targets
This talk will cover

Determining MIC values for pre-clinical lead compounds (small molecules)

Developing a susceptibility testing method as the compound advances
This talk will not discuss

Animal or PK/PD modeling

Breakpoint setting
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Reference Method

MIC testing for a pre-clinical candidate should be completed in standard
cation-adjusted Mueller Hinton broth (CAMHB)

CAMHB is the most widely used and accessible testing medium
Indicated by CLSI, EUCAST, and ISO
Ca?* and Mg?* levels are maintained in a defined range
Broth microdilution preferred

CAMHB supports the growth of most non-fastidious species of interest
Fastidious isolates need supplementation with blood
Anaerobes and other special organisms use different media

If your compound has lower-than-expected activity with this method
That 6s a chall enge

Need to understand your compoundods charact
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Solubllity .

Is the compound soluble in a solvent at a sufficient level for MIC testing?
The standard working stock is 1280 mg/L (CLSI, MQ07)

The typical testing range is 3270.015 mg/L, depending on activity
Testing below 0.001 mg/L may generate reproducibility issues
Is your compound a neutral or salt form?
Assess solubility by
Centrifugation/ analytical chemistry
Spectroscopy
Consider the compound may precipitate
May exist but not be visible by eye

May occur at higher concentrations in an MIC test with reappearing growth
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Solvent .

DMSO is the standard research solvent

Final concentration in MIC tests cannot exceed 1.0% (CLSI, M100)
Determine early if another solvent would work

Water

Phosphate buffer
Determine if additional tricks are needed

Heat

pH adjustment

Sonication

Develop directions on how to solubilize
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Testing Medium Stability of Compound o

Perform MIC determinations in CAMHB with the desired dilution range
Test stability of working stock in (1280 mg/L)

Freshly prepared

Stored overnight at 4°C
Determine MICs of standard ATCC strains

Freshly made medium

Medium made >1 week prior and stored at 4°C

Freshly made panels

Panels frozen overnight at -80°C, which contain diluted compound and CAMHB
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Panel Stability .

Determine MIC panel stability

Test panels used above after storage at -80°C weekly for 4 weeks
Test panels monthly for 6 to 9 months
Graph MICs vs. time and look for trends
If the compound will be combined with another agent
Test the combination working stock in buffer/water, fresh, and frozen
Test the combination with medium, both fresh and frozen, in relevant concentrations

Donot assume that the combination wi | | b e
compound alone is stable
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Spectrum of Activity

Activity of compound in target and non-target organism groups
Gram-negative species: Enterobacterales, non-glucose fermenting species
Gram-positive species: staphylococci, enterococci, streptococci
Activity of compound against multiple isolates per species
If initial testing was on stock isolates, use clinical isolates next
10 isolates is okay, but 100 isolates is better to determine consistent activity
MIC range by genera and species
US FDA guidance
O100 isolates/ key species col l
75% of which should be from USA

Usually much larger isolate sets are tested

ected
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Spectrum of Activity, continued

Isolates should represent both wild-type and common resistant phenotypes

If available, test molecularly characterized isolates with common resistance
mechanisms

See if the MIC range varies with isolates resistant to other drug classes
Include CLSI/EUCAST QC isolates with each MIC run
Include a relevant comparator with QC ranges

Comparator should be of the same or related class

Is a commonly used antimicrobial active against the target organisms
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