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Overview

e Benefits of demand curve assessment for scaling abuse
potential based on consumption price sensitivity or Essential
Value (EV).

e Show dose independence and replicability of findings.

e Summarize EV across pre-clinical studies with primates
showing applicability for scaling abuse potential.

e Demand curve examples from rodent work to show that this is
a feasible methodology that is stable over time.

e Human hypothetical demand mirrors non-human data for
assessing abuse potential. m



Demand Curves with Varying Price Sensitivity

Consumption at a low price does not necessarily predict consumption at higher prices
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Behavioral Economic Advantage for Abuse Potential
Essential Value is a Graded Scale of Abuse Potential
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Drug Demand Curves with Multiple Doses
Self-administration in Monkeys
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Alfentanil EV = 461
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Dose independence is not always

true, but assessment is simplified

by scaling that is relatively

insensitive to dose and driven by

the essential value of the drug. ’




Reliability of Demand Determinations
Two Primate Studies Seven Years Apart
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Drug Abuse Liability Ranking - Two Parameter Demand Equation

EV Fentanyl

Food (Closed Economy) 957 3.52

Remifentanil (Ko et al.) 543 2.00

Alfentanil (2002) 485 1.78

Alfentanil (1995) 461 1.69

Cocaine (2 higher doses) 368 1.35

Ketamine 358 1.32

PCP 290 1.07

Fentanyl 272 1.00 —
Saccharin (Open Economy) 186 0.68 PR
Methohexital 156 0.57

Nalbuphine 116 0.43

Dizocilpine 52 0.19 w




Rat Demand for Fentanyl and Heroin

Log Consumption
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Development of Inelastic Demand for Fentanyl
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Human Hypothetical Demand for Abuse Liability
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Hypothetical Demand Sensitivity to
Different Drugs - OUD Patients

Quantity

Hypothetical Demand

R squared
1 —— Cocaine 0.9935
1, —~* Benzodiazepines 0.9852
| -& Chicken Wings  0.9691
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Heroin Cocaine | Benzodiazepines | Chicken Wings
Qo0 5.215 3.861 2.358 8.356
alpha | 0.009217 | 0.01308 | 0.01449 0.02021
EV= | 1.085 0.7645 | 0.6902 0.4947

Heroin EV = 1.09
Cocaine EV =0.76

Benzo EV = 0.69
Chicken EV = 0.49




Summary

Drugs that are equal in sustaining consumption at a low price may be
very different in sustaining consumption at higher prices - they differ in
price sensitivity or essential value.

Standardized methods for demand curve assessment can provide a
parametric scaling of essential value as a forecast of varying degrees of
abuse potential.

BE method increases the precision of abuse potential assessment by
exploring a range of “market prices” to better forecast real-world use.

Methods can be applied to rodents and have been shown to be reliable,
but a demonstration of rank ordering of a sample of drugs is needed.

Similar methods can be used with human volunteers providing
hypothetical estimates of consumption across a range of prioes.m
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Sensitivity of Demand to Alternatives

Market Demand with and without Supplement
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Greenwald and Hursh, 2006

e Demand for an opioid is sensitive to a
“free” alternative opioid.

e Model for methadone assisted treatment.

e However, market demand is INSENSITIVE
to available alternatives at low market
PriCes (Hursh, 1991; Greenwald & Hursh, 2006).

e |[mplies that demand for treatment will
also be sensitive to market price.

e Foreshadowed current events, 2023.



Essential Value Differentiates

Ketamine, PCP, and Dizocilpine
Time to Peak Effect Relates to EV
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Rat Demand Curves for Fentanyl
Dose Independence of Essential Value

Deliveries
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VCU Data courtesy of S. Negus and M. Banks




