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These efforts have resulted in several therapies which have 
proven to be moderately effective for many patients: 

 Cholinesterase inhibitors and glutamate regulators for 
Alzheimer’s disease. 

 Dopaminergic and serotonergic receptor antagonists for 
Schizophrenia. 

 Psychostimulants for ADHD. 

Many other potentially useful targets, mechanisms of action, 
and adjunctive therapies are under development by many 
companies. 

THE BIG CHALLENGE 

Other than the obvious difficulty in designing safe and 
effective neurotherapeutic compounds, the biggest problem 
affecting the CNS industry has long been the lack of a 
practical, sensitive, and reliable physiologic measure of 
cognitive function, a cognitive biomarker. 

The Need for New Biomarkers 

Biochemical markers, such as those which can be measured 
in cerebral spinal fluid, are indispensable in trying to 
understand certain aspects of the disease-related 
biopathology or the pharmacokinetics of a particular agent. 

Molecular imaging can also be very useful when evaluating 
the biochemical/anatomical nature of disease or the proximal 
effects of disease-modifying therapies. 

 

But measures of brain biochemistry and/or anatomy using 
molecular markers or advanced imaging techniques are not 
surrogates for cognitive processing and especially not for 
psychological function. 

Standardized psychometric/psychological testing can provide 
useful measures at the level of behavior, and are generally 
required as pivotal endpoints in late stage trials.  However, 
these tests often lack the sensitivity, reliability, and 
repeatability required for studies involving a reasonable 
number of subjects and which can be completed in an 
economically viable timeframe. 

 

These psychometric/behavioral measures are also rarely 
useful at the early development stages when investigating 
potentially beneficial pharmacodynamic effects in the brain, 
i.e. the ability to improve synaptic function. 

These measures are also difficult to use in dosing studies 
where short-term longitudinal effects are of interest. 

A Cognitive Biomarker? 

The ideal neuro-biomarker for measuring the effects of 
cognitive therapies would: 

 Offer a direct physiologic measure of those brain processes 
most responsible for cognitive ability, i.e. synaptic activity. 

 Give a sensitive measure of pharmacodynamic activity and 
dose-response. 

 Be measurable in animal models—rodents and primates as 
well as humans—using consistent methods and with highly 
correlated results. 

 Correlate with measures of cognitive dysfunction. 

 Provide useful data when recorded longitudinally, over 
both short-term or long-term, i.e. rapid response to drug 
action, no habituation, and stable over the long term. 

 Provide low intra- and inter-subject variability. 

 Be insensitive to site and/or user variability. 

 Be unaffected by communication or other behavioral 
difficulties. 

 Be measured easily and cost-effectively in common clinical 
trial settings. 

SOLUTION:  NEURO-ELECTROPHYSIOLOGY 

Neuro-electrophysiology Overview 

An electroencephalogram (EEG) is a recording from the 
surface of the scalp of the electrical activity originating in the 
brain.  The electrical field is produced as the sum of billions 
of neurons involved in various neuro-regulatory functions, 
preattentive cortical processing, and/or conscious activity. 
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