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What Can Functional Imaging Deliver

For Analgesic Drug Discovery?

1.  Simple, objective correlate of subjective report that potentially indicates efficacy 
(i.e. analgesia) with greater sensitivity than current behavioural measures - aids 
go/no-go decision making - and SMALL N needed (so cost-effective)

• Helps with problem of too many false-positives coming from preclinical models -
as get information in humans (models/patients) therefore probably will translate 
to wider clinical trials in Phase 3?

2. Potential information regarding mechanism of action (or successful targeting of 
intended mechanism of action = reverse-translate to preclinical development)



Cognition and Pain: attention, distraction, 
expectation, control and reappraisal

Wiech, Ploner & Tracey, TICS 2008



Placebo Analgesia - Mechanisms

C6 ipsilat to stimulation

Eippert et al. Science, 2009

Direct evidence for spinal cord involvement 
in placebo analgesia



Early PET Study -
(Casey J. Neurophysiology 2000)
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FMRI “dose-response curves”
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Recently Completed 
Collaboration with Pfizer

(J.Huggins, B. Vennart & Sandwich Team)

Simulating Go/No-Go Decision Making Point:
FMRI “head-to-head” study examining pregabalin, 
tramadol, placebo in small cohort of Neuropathic 

Pain Patients 



Waber et al, JAMA 2008

Expectancy and Money



Science Translational Medicine 2011



Experimental Paradigm: Opioid & Expectancy

no opioid
(baseline)

open opioid
(expect analgesia)

open opioid
(expect hyperalgesia)

hidden opioid
(no expectation)

constant remifentanil infusion (effect site concentration 0.8ng/ml)



Opioids & Expectancy 

Pain Ratings
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Contextual Modulation of Opioid Analgesia is Reflected in 
Areas of the Pain Neuromatrix:

NOT report bias



Recruitment of descending pain modulatory system 
with positive expectancy 

r=0.64
p<0.001
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The Patient Environment
Tracey I. Nat. Medicine 2010



Figure 1 Factors involved in generating and 
influencing pain perception

Tracey, I. (2011) Can neuroimaging studies identify pain endophenotypes in humans?
Nat. Rev. Neurol. doi:10.1038/nrneurol.2011.4



Neuroimaging Biomarkers for Drug Development

Wise and Tracey (2006)



Pain Imaging Neuroscience Group

We aim to bring a systems understanding to pain processing within the human central nervous 
system in health and disease
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