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Pain Phenotype

Disease

Age

Gender

Symptoms — amplitude, distribution and quality
Signs

Psychosocial factors



The Worst Imaginable Pain

Pain severity

Stimulus — response relationship

No Pain
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Severe

No Pain



Pain quall

McGill Pain Questionnaire
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Pain phenotype as
marker of disease pathology

Rheumatoid arthritis Osteoarthritis Postoperative Pain Post-traumatic Pain
Painful peripheral diabetic neuropathy Postherpetic neuralgia HIV neuropathy
Axial low back pain Lumbar radiculopathy Spinal Stenosis Spondylolisthesis
Fibromyalgia Interstitial Cystitis Irritable Bowel Disease Non cardiac chest pain
Migraine Tension type headache Cluster headache Trigeminal neuralgia

Angina Claudication Vulvodynia Cancer Pain Atypical facial pain

Rheumatoid arthritis Osteoarthritis Postoperative Pain Post-traumatic Pain
Painful peripheral diabetic neuropathy Postherpetic neuralgia HIV neuropathy
Axial low back pain Lumbar radiculopathy Spinal Stenosis Spondylolisthesis
Fibromyalgia Interstitial Cystitis Irritable Bowel Disease Non cardiac chest pain
Migraine Tension type headache Cluster headache Trigeminal neuralgia

Angina Claudication Vulvodynia Cancer Pain Atypical facial pain
Rheumatoid arthritis Osteoarthritis Postoperative Pain Post-traumatic Pain

Painful peripheral diabetic neuropathy Postherpetic neuralgia HIV neuropathy
Axial low back pain Lumbar radiculopathy Spinal Stenosis Spondylolisthesis
Fibromyalgia Interstitial Cystitis Irritable Bowel Disease Non cardiac chest pain
Migraine Tension type headache Cluster headache Trigeminal neuralgia

Angina Claudication Vulvodynia Cancer Pain Atypical facial pain



Pain phenotype as marker of mechanism

e Nociception

e Peripheral sensitization
e Ectopic excitability

e Phenotypic switch

e Central sensitization

e Altered circuitry

e Disinhibition

e Increased facilitation

e Neuroimmune interactions



Neurobiological mechanisms & Pain Phenotype

Peripheral sensitization
Heat allodynia
Ectopic excitability in nociceptors
Spontaneous pain
Central sensitization
Dynamic tactile allodynia

Secondary hyperalgesia



Measuring Pain Phenotype

History - Symptoms
Physical examination - Signs

Quantitative sensory tests
Clinical Electrophysiology

Imaging

Genotype
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Pain Phenotype

Standardized Interview

Current pain state

Pain location

Onset and time course
Temporal characteristics
Pain-evoking stimuli

Quality of the pain

Effect of drug therapy and
other pain-alleviating
conditions

Non-painful sensations

Sensory deficits

Physical examination

Skin and appendages,
subcutaneous tissue

Skin lesions
Swelling

Change of skin color
Altered sweating
Trophic changes

Pressure sensitivity of deep
tissues

Sensory nervous system

Response to punctuate
mechanical stimuli

Response to pressure

Response to a dynamic
mechanical stimulus

Pinprick pain

Sense of vibration
Response to thermal stimuli

Temporal summation

Sense of position and
response to movement

Each individual has 85 tags defining their pain “universe”



Enroliment

Postherpetic neuralgia 23

Painful diabetic polyneuropathy 50

Low back pain with signs of nerve root damage rLBP 57

Axial low back pain w/o radicular symptoms or signs aLBP 57

Total 187

Inclusion criteria:

= At least 18 years of age
= Chronic pain (> 3 months)
= Average pain intensity rated 6/10 or higher on a numerical rating scale
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Standardized interview 46 items



304

Physical examination

20

10+

123 Patients with neuropathic pain 51 Patients with axial LBP
& Patients with axial LBP 7 Patients with neuropathic pain

Physical examination 39 items



Combined history and examination

15+

10+
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C1 Cc2 C3 C4 C5 C6 c7
Diagnosis Patient cluster
DN
PHN
Radicular LBP
Axial LBP

Total 26 24 20 33 |11 19 18 36
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Unbiased Screen

Interview
Superficial pain
Deep pain
Ongoing pain
Intermittent pain episodes
Series of consecutive pain episodes
Evoked pain (general)
Aftersensations
Trigger zones
Activity-evoked pain
Touch-evoked pain
Pain evoked by moving stimuli
Pressure-evoked pain
Warmth-evoked pain
Cold-evoked pain
Pain quality
Throbbing, pounding, pulsating
Shooting, radiating
Cramping, squeezing
Stabbing, sharp
Aching, dull
Painful pins and needles, stinging
Burning, hot
Dysesthesia (total)
Ongoing dysesthesia
Intermittent episodes of dysesthesia
Cuality of dysesthesia
Tingling
Itching
Warm or cold

MNumb skin areas
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Physical Examination

Skin

Swelling

Color change

Abnormally dry skin

Excessive sweating

Trophic changes

Sensory nervous system

Decreased response to stimulation with von Frey filaments
Pain evoked by stimulation with von Frey filaments
Decreased response to blunt pressure

Blunt pressure-evoked pain

Increased pressure sensitivity of deep tissues
Decreased response to brush movement
Brush movement-evoked pain

Decreased response to pinprick

Pinprick hyperalgesia

Decreased response to vibration

Decreased response to warmth
Warmth-evoked pain

Decreased response to cold

Cold-evoked pain

Decreased proprioception

Passive movement-evoked pain

Temporal summation

Straight-leg-raising test
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rLBP alLBP
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Classification Tree Analysis

Vor4 Pinprick  Normal
|

L

VYor4d Cold Normal Yes Stinging pain quality No
| |
T

C6 C7 C8

Yes Trophic changes No
|

P

Proprioception Normal Yes Nonpainful itching No

i

C1

. | .
o

No Throbbing pain quality Yes
C2 Cc3 l | l

C2 C4

StEP = 6 interview & 10 examination items



Trial 2 to test if StEP can distinguish aLBP from rLBP

Assessed for eligibility
n=155

Y

Standardized Evaluation of Pain (StEP)
144

n=

Excluded
n=11

»| Average global pain intensity < 6 (NRS) (5)
Other painful diserder (2)
Other neurological disorder (4)

Y

Lost to follow-up
n=1

|

StEP indicated neuropathic pain
n=238

|

/

|

StEP indicated non-neuropathic pain

n =55

|

Y

Spinal MRI No MR Spinal MRI No MR
n=55 at study center n=22 at study center
n=33 n=33
Independent clinical diagnosis
/ y Y Y y Y Y Y
Radicular LBP Axial LBP Radicular LBP Axial LBP Radicular LBP Axial LBP Radicular LBP Axial LBP
n=>52 n=3 n=25 n=8 n=2 n=20 n=0 n=233




Sensitivity
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Peripheral sensitization

Central sensitization

Disinhibition @

Ectopic activity O




Diagnosis: alLBP vs rLBP
Identify responders to different treatments?
Measure treatment response — change in phenotype?

|dentify risk of chronicity?

“Pain Phenotype” Patients

PubMed 2011 2 hits
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