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Clinicians Concerns Relative to Toxicologists

Greater time constraints
» Inclusion criteria
» Dose escalation
» Timelines for initiating studies
» |Informed consent and institutional review
» Need to immediately respond to adverse changes

Emphasize individual patient data

Need critical and panic values immediately relayed
Results must be convenient and easy to interpret
Need to know you will always follow through

Expect full confidentiality of medical records



Reality of Clinical Trials

Studies may encompass several hundred sites

Sites may have limited (or no) technical support
Limited sample volumes and types of samples

Phase Il to IV trials dependent on outside group
Protocol modification is laborious and time consuming

IRB approval and informed consent are major
consideration$ reconsenting may be impossible

Sample inventory and tracking are critical



Making It Easier

Laboratory handbook of tests offered
Test name and synonyms

» Sample volume and handling requirements
Technique used/SOP

Application

Open access to all data and laboratories
. Work with reference laboratories
Electronic reporting of data

Solicit feedback on how you are doing
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Bone Marrow Differentials
by Flow Cytometry



Bone Marrow - Situation

Manual is slow, labor
Intensive, and subjective

Requires extensive training
Procedure is fatiguing

Rate limiting in GLP studies
No accurate alternatives
Manual entry of results
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Bone Marrow - Approach

Initial development using the rat
Light scatter to differentiate cells by size and density

2070di chlorofluorescin (DCEF
activity of myeloid cells

Lysis of mature erythrocytes with Nal

Use T and Blymphocyte specific antibodies to differentiate
lymphoid cells from normoblasts

Count ~ 35,000 cells (manual = 1000)
Validated procedure by sorting and manual assessment

Verified ability to detect changes using (cyclophosphamide,
erythropoietin, GMCSF, rmSCF)
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The Team ...




Normal Rat Histogram
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Percent Purity T Erythroid/Lymphoid

Category Cells Identified Purity (%)
Proliferating Pronormoblasts, 99
Erythroid Basophilic
normoblasts
Maturing Erythroid Late normoblasts 80
and lymphocytes
Lymphs Mid-stage 75
normoblasts and
lymphocytes
Lymphs (with lymphocytes 100

Antibody Stain)




Percent Purity T Myeloid/Megakaryocytes

Category Cells Identified Purity (%)

Proliferating Myeloid Myeloblasts, 96
Promyelocytes
Myelocytes

Maturing Myeloid Metamyelocytes, 97
Bands, Segs

Megakaryocytes Megakaryocytes 100




Flow Cytometry vs. Manual Differential

Percentage

B Manual
Ml Flow

Myeloid Erythroid Lymphoid M:E



Cyclophosphamidelnduced Changes

Percentage

@ Control
05 mg/kg
W 20 mg/kg
B 40 mg/kg

Myeloid Erythroid Lymphoid Megakary



Bone Marrow - Conclusions

Flow cytometry allows accurate and rapid assessment of
bone marrow in all species (purity >96%)

Cost effective and data by end of day
Turnaround times dramatically shortened
Subjectivity essentially eliminated by new procedure

Counting? 35,000 cells per sample gives much lower mtra
sample variability

Faster training of technologists-2days)
Automated data capture increases accuracy and speed

Has eliminated >95% of manual counts
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Factor X Concentration
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Factor X

MLA 1400C
Sodium citrate tubes

Careful sample collection is
essential (no hemolysis,
tissue factor contamination)

40-60 Samples/day

Less variability than Factor
Xa inhibitory activity assay
Can use as exclusion criteria
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Coagulation

Fibrin

THE COAGULATION PHASE
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Factor Xa Inhibitors and Toxicity

Toxic effects in preclinical testing limited to bleeding
Species differences in coagulation factor levels
Species differences in sensitivity to FXa inhibition
Preclinical changes not directly proportional to humans

INR values generally higher than clinically acceptable
risk/experience

Typically affect PT and aPTT, but these are less
sensitive and predictive than Factor X

Good clinical literature on Factor X

Patients whose residual Factor X activity is <15% of
normal have abnormal bleeding episodes only in

conjunction with surgery or trauma
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Drug Concentration Versus Factor X- Dog

Factor Xa Activity (OD)
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Expected Change in Factor X Activity

Factor X Activity (%)
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Peripheral Nerve Imaging
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Monitoring Peripheral Neuropathy

Imaging test developed to measure nerve volume in skin

Focused on inteepidermal nerve fibers (IENF)
Applications for preclinical models and patients

Published method (Kennedy and Wendelsch@fabb
1996) used as starting point

Diabetic neuropathy is primary indication

IENFs are first to die

Correlates with diabetic progression

Other diseases may complicate diagnosis and assessmer
Used in aldose reductase and PPg\tograms

Technigue for mouse, rat, monkey, and human
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Approach

Skin from foot (rat) or calf (human)
» Minimally invasive and easily done
» Safer than sural nerve biopsy
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sebacaous gland
e » Allows repeated measurement
“Aleems | Pr eservation usi
Nerves stained with arRGP 9.5
emser | . Basal lamina labeled with-laminin

Thick tissue sections
Extended staining times

Tween 20 and Triton K200 used to
Increase permeability

Confocal imaging 23
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The People That Make It Happen
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