The role of QST and skin biopsy
In accelerating analgesic drug development:
IMMPACT considerations
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Mechanism / profile-based therapy

Sensory profile

~ Individual |
Pathophysiology |

| Diagnostic Tools

Von Hehn, Baron and Woolf 2012



Agenda

The sensory phenotype:
not a true biomarker - indirect clinical assessment

1. The sensory phenotype allows to subgroup patients
2. Sensory phenotypes reveal novel “druggable” targets

3. Sensory phenotypes show predictive validity in trials
Clinical assessment tools for prediction

4. Sensory phenotype can be used as endpoints
Clinical assessment tool for efficacy — response
(surrogate endpoint)



Agenda 1

The sensory phenotype allows
to subgroup patients

Segmentation methods to subgroup
patients using QST and/or PRO

AT BASELINE



Profiling of signs: QST protocol / 13 parameters




What is a sensory QST-profile?
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Combination of sensory signs at baseline
Hierarchical cluster analysis
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Subgroups
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Heterogeneous sensory profiles = heterogeneous mechanisms



Profiling of symptoms: PRO / questionnaires
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Profiling of symptoms: PRO / questionnaires

—————

Burning pain?

Tingling or prickling (electricity)?

Sensitivity to touch (clothes, blanket)?
Occasionally painful cold or heat (e.g. bath tub)?
Shooting pain, electric shock like?

Numbness?

N oo ok~ b =

Can pain be caused by light pressure (e.g. with finger)?

Very strong
Strong
Moderate
Slight _
Hardly noticed
Never

O-=NW,LO

Freynhagen et al. 2006



What is a sensory PRO-profile?

—————

Combination of sensory symptoms at baseline
Hierarchical cluster analysis
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Subgroups

Baron et al. 2009
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Heterogeneous sensory profiles = heterogeneous mechanisms



Agenda 2

Sensory phenotype reveals
new “druggable” targets

Example:
Genotyping of TRPA1
Painful vs. painless neuropathies
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OR 0.44 (0.21-0.90)
p=0.03
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80% GG polymorphism

20% AA/GA polymorphism
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Agenda 3

The sensory phenotype shows predictive
validity in treatment trials

Segmentation methods identify differential
response
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QST identifies responders

Spinal column trauma 1999
With partial lesion of spinal
nerves on both sides

Severe pain
Th9 both sides
(peripheral neuropathic pain)

Westermann et al. 2012



\
&

DN LS

"
""-’l't
X0y
1‘.‘0’
't.t‘o
IS
N7 ""
.'.’." '
v;

U“ QST identifies responders

 Titration of Pregabalin
= End dose 450mg/d

= Pain reduction to @ NRS 2 only on right side
=> Sitting and leaning in wheel chair much improved
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QST identifies responders

Peripheral nerve injury QST on right side
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Peripheral nerve injury QST on left side
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QST identifies responders

Randomized, double-blind, placebo-controlled trial '
in HIV neuropathy 1) -
— Pain difference: l

VAS -0.25,P=04

Severe pinprick hyperalgesia at baseline (1/3)
* Pain difference VAS -2.14 (P<0.01)

Low-to-moderate pinprick hyperalgesia (2/3)
 Pain differende VAS -0.06 (P=0.88)

Simpson et al. 2008



NPSI identifies responders

Recent Pregabalin studies:
Three out of four double-blind placebo controlled
trials were negative

HIV, PostStroke, DPN, PostTrauma

Segmentation methods to subgroup patients
using NPSI AT BASELINE

Pregabalin is effective in subgroups !!!



NPSI identifies responders

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
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PQAS identifies responders

Treatment Group

s : : : Pregabalin Placebo
Pregaballr? in 5_0 patients with peripheral PQAS Scale of lterm N < 20 N = 49
neuropathic pain

PQAS scale
PQAS paroxysmal 0.42** 0.14
. . PQAS surf 0.09 -0.09
Pain Quality assessment scale (PQAS) PO don? 0.29* 0.03
: PQAS item
at baselme Intense 0.43* -0.03
Sharp 0.28 0.27
. . . Hot 0.28 0.24
Seven items were associated with oul 0.15 0.14
response. Predicted Response
Intense Observed Percentage
Electrical Response Nonresponse Response  Correct
Tingling
Cramping Nonresponse 17 7 70.8
Radiating Response 4 22 84.6
Throbbing Overal 780
Deep percentage

Gammaitoni et al. 2012

* P<0.05; " P<0.01



Capsaicin identifies responders

Painful diabetic neuropathy — topical clonidine
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Agenda 4

QST and questionnaires are reliable

Sensory phenotype can be used as
endpoints

Clinical assessment tool for efficacy —
response

(surrogate endpoint)



IMMPACT considerations

SENSORY CAPSAICIN

PROFILES RESPONSE SKIN BIOPSY

QST / PRO
PROGNOSTIC ? ? +

Regeneration
capacity

PREDICTIVE ++ + +
PHARMACODYNAMIC ++ ? -
EFFICACY RESPONSE / ++ ? +
SURROGATE ENDPOINT




Modern profile-based trial design

Placebo

Baseline
Profiling

’

Restrospective analysis of

responders/non-responders

Placebo

Endpoint VAS
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Sub-grouping of patients with neuropathic pain according
to pain-related sensory abnormalities: a first stepto a
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