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• arkably poor job of detecting DS
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 The physiological underpinnings of development 
of dependence and discontinuation syndrome has 
been well-understood for decades
• Opponent Process (F1 = -F2)

• Some challenges in CNS space
 Detection window is clear (PK-based)
 Yet, as an industry, we can do a better job of 

detecting PD preclinically, despite access to 
numerous tools to do so
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Example CNS drug classes initially 
not predicted to cause a 
discontinuation syndrome

Clinical Signs in DiscontinuationDrug Class 

Mood changes, cognitive disruptionStimulant medications

Anxiety, sleep disturbanceCNS Depressants 
Sensory disturbances, anxiety, sleep 
disturbance, rebound depression

Antidepressants

Super-sensitivity psychosisAntipsychotics
Tremor, tachycardia, mood changesBeta Blockers
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 Overly conservative toxicologists, safety 
pharmacologists and clinical development 
scientists
o“We’ve always done it this way and FDA have been happy 
with it.  Why rock the boat!?
o“What if we see something we don’t like or understand?
o “What if FDA hate what they see?

Why has this been so difficult?
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If your development team looks like these 
guys….
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• Consider that doing the work can help guide 
what to monitor clinically

• Consider that NOT doing the work can result in 
surprises, problems and delays down the line
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Considerations for increasing sensitivity
1) Narrow Focus
• Specifically look within the physiology of the target 

• Look for evidence of physiology moving in direction opposite 
to the pharmacology upon withdrawal

2) Broad Focus
• Consider endpoints that reflect commonly reported AEs

3) Continuous Focus
• Apply telemetry to support the monitoring of physiology 

and behavior
• Addresses the ‘snapshot’ problem

4) Don’t worry.  It is extremely rare that such 
‘extra’ will result in clinical hold.   
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1) Narrow Focus
Translating Observations to Endpoints

Comparator 
example

ExamplesWhen planning the 
AP evaluation…..

Noted in the 
preclinical 

safety 
evaluations….

(d)-
amphetami
ne

Low-rate operant 
behavior ( DRL); 
Habituated LMA

Tune assessment 
to capture  
increases  

Increased 
LMA

Phenobarbi
tal

High-rate operant 
behavior (FR);
Non-habituated LMA

Tune assessment 
to capture 
decreases

Decreased 
LMA

Drug class 
comparator

Acoustic startle response 
threshold/maximum

Dedicated study 
to measure 
cognitive-emotive 
variables

Increased 
agitation/rea
ctivity
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HAP 
Study
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Common Clinical Signs in Discontinuation

Somnolence Cognitive disruption

Sleep disturbanceHypersomnia
Sensory disturbances Anxiety

Rebound psychosis, rebound anxiety, 
rebound depression

Depression

IrritabilityIncreased nociception
HeadacheLethargy
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Some Additional Behavioral 
Endpoints for Consideration

Sleep/circadian activityMotor/ReflexCognitive/Emotive

Circadian activitySpontaneous LMAStartle Reflex

Sleep EEGWheel-runningY-maze (alternation 
learning)

Feeding behaviorFine motor / timingPeer interaction in pair 
housing (video)

Hormonal measurementOperant Learning 
(overnight acquisition)

Spontaneous Ultrasonic 
Vocalization

Nest buildingRepeated LMA 
(habituation)

Anhedonia (ICSS)

Automated video analysisNociception (analgesia, 
hyperalgesia)

Elevated +/0 Maze0
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Summary

In addition to the standard FOB, 
• Look for physiological or behavioral endpoints which 

reflect opposing or otherwise relevant pharmacology
• If already within the FOB, amplify resolution of measurements
• Apply or add in additional measures as necessary

• Consider utilizing types of measurements that may 
reflect the more pervasive signs (fatigue, anhedonia, 
sleep/circadian disruption)

• Use longer sampling times, continuous measurements 
ideal when possible

• Numerous companies support rigorous measurement of 
endpoints (e.g., application of AI/ML)
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