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discoveries into novels therapies
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Definitions



Definition and Clinical Manifestations of
Peripheral Neuropathy

Component Gain-of-Function (Positive) Loss-of-Function (Negative)

Diminished mechanical and
Pain (Burning, Stabbing, | thermal sensation, reduced
Shocking),Paresthesias |vibration and proprioception,

Dysesthesia, A/hyporeflexia, difficulty with
Sensory Hypersensitivity, Allodynia object discrimination
Muscle cramps, Weakness, Muscle Atrophy,
Motor Fasciculations, Myokymia Al/hyporeflexia

1.Rison, R. A. & Beydoun, S. Bmc Neurol

16, 13 (2016). resting tachycardia,
Anhidrosis, GI dysmotility,
bladder dysfunction, sexual
Hyperhidrosis, dysfunction, pupillary
Autonomic Cardiovascular instability abnormalities

Orthostatic hypotension,




Neuropathic Pain

Spinal Cord and Dorsal
Root Ganglia

Pins and needles

Burning

o LECIing

Etiology
Diabetic Neuropathy

Painful cold

~ Numbness
Electric shock-1like

Stabbin : ;
® Tingling

Prevalence (U.S.)
~47% of diabetics

Prevalence (Global)
~50% of diabetics

I .
o
Brain
| Primary
. somatosensory
2 cortex
Cerebrum =
Ventral posterior
A lateral nucleus of
Y thalamus
Brainstem \ /
i
Spinothalamic (mﬂW
Nerve

Target Organs and
Sensory Neuron
Terminals

Postherpetic Neuralgia

10-18% post-shingles

5-15% post-shingles

Chemotherapy-Induced Neuropathy

30-68% chemo patients

~41% chemo patients

HIV Neuropathy

~20% HIV patients

10-50% HIV patients

Idiopathic Neuropathy

~23% of neuropathy cases

20-30% of neuropathy cases

1. Finnerup, N. B. et al. Pain 157, 15991 1606 (2016).
2. Finnerup, N.B., et al. (2021)PhysiolRev101, 259r
301. 10.1152/physrev.00045.2019.




A Visit to my Pain

APrior to Visit

AReview of medical chart

APatient-reported outcome
measures

AEncounter
AHistory
APhysical Examination

ADiagnostics
A Assessment and Plan

Management Clinic

PROMIS-29

Visual Analog Scale (Vas) For Pain
3/17/2025 12:56 PM CDT - Filed by Patient

Please use the scale below to indicate the level of pain
you are experiencing. (range: 0 [No pain] - 10 [The
worst imaginable pain])

Visual Analog Scale (VAS) for Pain Score (range: 0
-10)

267

267

Bijcwu Pain Mgmt Pain Intro Questionnaire
3/17/2025 12:56 PM CDT - Filed by Patient

Where are you experiencing pain currently?

Neither

Promis-29 V2.1 Profile Short Form
31772025 1:01 PM CDT - Filed by Patient

Are you able to do chores such as vacuuming or yard
work?
Are you able to go up and down stairs at a normal
pace?
Are you able to go for a walk of at least 15 minutes?
Are you able to run errands and shop?
In the past 7 days
| felt fearful
| found it hard to focus on anything other than my
anxiety
My worries overwhelmed me
| felt uneasy
In the past 7 days
| felt worthless
| felt helpless
| felt depressed
| felt hopeless

With some difficulty|

With some difficulty

With a little difficulty

With a little difficulty
Rarely
Never
Never
Rarely

Never
Rarely
Never
Never

Dunna the past 7 davs / In the past 7 davs

| feel fatigued
| have trouble starting things because | am tired
How run-down did you feel on average?
How fatigued were you on average?
In the past 7 days
My sleep quality was...
In the past 7 davs
My sleep was refreshing
| had a problem with my sleep
| had difficulty falling asleep
| have trouble doing all of my regular leisure activities
with others
| have trouble doing all of the family activities that |

Somewhat
A little bit
Somewhat
A little bit

Poor

A little bit
Quite a bit
Quite a bit

Sometimes

[ $i




Diagnosing Neuropathic Pain
|

Histor;'ﬂfft;’glevam NeuPSIG Grading System for Neuropathic Pain
' nefrologicgllgsiop or Status |Details Comments
d:ease pndipain et op s Possible History of relevant Diabetes, Sjogren's
euroanatomically plausible . .
: neurological lesion syndrome
or disease
Pain Distribution Bilateral feet
Neuroanatomically
Plausible

Probable Pain is associated Pin gradient
with sensory signs
the same
neuroanatomically
plausible distribution

Definite Diagnostic testing Skin biopsy
confirming a lesior or
disease of the
somatosensory
nervous system
explaining the pain

Final Grade: | Definite Meuropathic Pain

Finnerup, N. B. et al. Pamn 157, 1599-1606 (2016).

Finnerup, N. B.et al. Pain157, 159911606 (2016)
Colloca, L.et al. Nature Reviews Disease Primer8, 17002 (2017).



Curative (Disease Modifying) vs Symptomatic
Treatment

Endpoint > Keep the Floor Dry

Fix the roof = Curative/Disease
Modifying Treatment

Catch Bucket = Symptomatic Treatment



Goals of Pain Management

AERNDURNRHAC UqWACc RUWANII e"AqRYULWbIK P M
ARestore Specific Functions or Abilities
AReduce Reliance on Opioids or HigiRisk Medications

AAddress Psychological and Social Factors that Contribute to or
Exacerbate Pain

APatient Education and SefManagement

Henry, S. G., Bell, R. A., Fenton, J. J. & Kravitz, Klin. J.
Pain33, 9551961 (2017).



A Common Framework for Symptom
Reducing Pain Therapies

$ Excitation ¢ Pain

EXC”“:ON( ._/( 5
Neuron ,
mhi""""VL ‘CNS Output
Neuron

T Inhibition



Neuropathic Pain Management Toolbox

Invasiveness/Risk

Exercise, Therapies,
Lifestyle and Modalities (Surgery)

Pharmacotherapy Procedural Interventions Structural Modification

Nerve release

Lifestyle Modalities Topical Medication Spinal Cord Stimulation

Core Tools for Pain Physician }\ }

| |

Most Physicians and Allied Clinicians Pain Medicine Specialists Surgeons




Current Treatment Algorlthms for Neuropathic

Pain o (,:...) =3 (w-w ) Com )
(1) it [

Bates, D.et al. Pain Med20, S2rS12 (2019).



Pharmacotherapy

Total daily dose and dose regimen Recommendations
Strong recommendations for use
Gapabentin 1200-3600 mg, in three divided doses First line
Gabapentin extended 1200-3600 mg, in two divided doses First line
release or enacarbil
Pregabalin 300-600 mg, in two divided doses First line
Serotonin-noradrenaline ~ 60-120 mg, once a day (duloxetine); First line
reuptake inhibitors 150-225 mg, once a day (venlafaxine extended
duloxetine or venlafaxine*  release)
Tricyclic antidepressants 25-150 mg, once a day or in two divided doses First linet

Weak recommendations for use

Second line ( peripheral
neuropathic pain)#

One to four patches to the painful area for
30-60 min every 3 months

Capsaicin 8% patches

Second line ( peripheral
neuropathic pain)

One to three patches to the region of pain once a
day forupto12h

Lidocaine patches

200-400 mg, in two (tramadol extended release) Second line
orthree divided doses

Tramadol

50-200 units to the painful area every 3 months  Third line; specialist use

(peripheral neuropathic pain)
Third line§

Botulinum toxin A
(subcutaneously)

Strong opioids Individual titration

Finnerup, N. Bet al.Lancet Neurologyl4, 162r173 (2015).

TheNumber Needed to Treat (NNT): Number of patients who need to
be treated with a specific medication for one patient to experience a
meaningful benefit, typically defined as a 50% reduction in pain
intensity. A lower NNT indicates a more effective treatment.

5940 2073

Capsaicin 8%
Pregabalin

Gabapentin
Serotonin-noradrenaline 741
reuptake inhibitors
Tramadol

838

Strong oploids B

Tricyclic antidepressants 137 O

Botulinum Toxin A @

NNT

Arthur, A.,Kapural, L.,Chiacchierini, R. P., Hargus, N. J. & Patterson, W. R.Pain
Res.17, 344913453 (2024).

6 for improvement in diabetic neuropathy

6 1in 6 was helped (diabetic neuropathy)

8 1in 8 was helped (postherpetic neuralgia)

8 1in 8 was harmed (developed dizziness)
11 1in 11 was harmed (developed somnolence)
13 1in 13 was harmed (developed ataxia)
21 1in 21 was harmed (developed edema)

https:// thennt.com/nnt/gabapentin-chronic-neuropathic-pain/



Lidocaine Infusion

Lidocaine used to treat chronic pain at local
hospital

By Russell Kinsaul

Published: Jan. 11, 2024 at 6:14 PM CST

“OXon



High Concentration Topical Capsaicin (8%)

On-label indications (US):
Diabetic Peripheral Neuropathy
Post-herpetic Neuralgia

Number of weeks
Baseline 1 2 3 4 5 6 7 8 9 10 11 12

Mean change from baseline in average
daily pain score , %

@ Capsaicin 8% patch (n = 186) @ Placebo patch (n = 183)

-40 -

< »
Y Ll
Weeks 2-8 (Primary end point) (95% Cl, -12.3 to -.8; P = .025)

&
«

A 4

Weeks 2—12 (95% Cl, -12.9 t0 -1.2; P=.018)

Weekly 95% CI N/A - -104, -13.1, -13.5, -13.6, -126, -14.4, -13.5, 132, -13.9, -13.7, -15.3,
23 -4 -8 -1.0 £ -18 -8 -6 1.2 11 27

Weekly Pvalue N/A 208 .036 .027 .024 .051 .012 026 .032 .020 .022 .005

Number of patients
Capsaicin 186 186 186 186 186 186 186 186 186 186 186 186 186
Placebo 183 183 183 183 183 183 183 183 183 183 183 183 183

1.Simpson, D. M.et al. J. Pain18, 42153 (2017).



Neuropathic Pain Management Toolbox

Invasiveness/Risk

Lifestyle and Modalities (Surgery)

Nerve release

Lifestyle Modalities Spinal Cord Stimulation

Core Tools for Pain Physician }\ }

| |

Most Physicians and Allied Clinicians Pain Medicine Specialists Surgeons




Procedural Interventions



Neuromodulation



Neuromodulation

Repetitive transcranial magnetic stimulation
Conditions treatable with repetitive transcranial
magnetic stimulation
1) Neuropathic pain
2) Fibromyalgia
Deep brain stimulation 3) Chronic headaches
Conditions treatable with deep brain stimulation
1) Refractory complex regional pain syndrome

2) Refractory neuropathic pain @-
Neuromodulationnn aL @= 9 DL =J 9 L Actoefestimile > |
.. Conditions treatable with motor cortex stimulation \
nerve aCtIVIty th rough targeted ;) Refractory complex relgionla\ pain syndrome
. . ) Refractory neuropathic pain
delivery of a stimulus, such as
electrical stimulation or chemical
agents, to specific neurological sites Dorsal oot ganghon stismlation ————
AF L@= : G<QKA rootganglon mtion

1) Focal complex regional pain
syndrome (often after surgery)

Conditions treatable with direct
cranial stimulation

1) Fibromayalgia

2) Neuropathic pain

el
N. ft——— Direct cranial stimulation

)

r
N

Spinal cord stimulation

Conditions treatable with spinal cord stimulation
1) Failed back surgery syndrome

2) Complex regional pain syndrome

3) Peripheral neuropathies

Peripheral nerve stimulation

Conditions treatable with peripheral nerve stimulation
1) Post-stroke neuropathic pain

2) Mononeuropathies of the trunk or extremity

Transcutaneous electrical nerve stimulation
Conditions treatable with transcutaneous

|
Electrical nerve stimulation V\ ‘
1) Neuropathic pain {-7|\’

d Knotkova, H. et al. Neuromodulation for chronic
pain. Lancet397, 211112124 (2021).



Types of Neuromodulation Commonly Used
In Pain Medicine for Neuropathic Pain

Minimally Invasive Non-Invasive

f 1 f 1

Transcutaneous Magnetic Peripheral
Electrical Chemical Electrical Nerve Nerve Stimulation Scrambler Therapy
Stimulation (TENS) (mPNS)
Peripheral Nerve Spinal Cord Dorsal Root Ganglia Targeted Drug

Stimulation (PNS) Stimulation (SCS) Stimulation (DRG-S) Delivery (Intrathecal)




Spinal Cord StimulationWhat is 1t?

Spinal Cord Stimulation (SCS)

Sending electrical impulses to the spine to distract
the brain from recognizing pain signals

Spine

“"{E!

lends The electrical current from the leads masks
the pain signals as they travel to the brain.

-

:

. . The low currents of electricity is sent into the
Ex{ension wire G leads in the spine through the extension wires.

((. @
A external remote signals the pulse
Pulse generator 0 024 generator implanted in the lower back.




Spinal Cord StimulationWho is it for?

A_GGl Y211 Wh YULWG & HAE & GIIRIWD TIIR t#Hid of R ¥ WHG ¢ H |

A Chronic low back pain from post A Last resort treatment of moderate
laminectomy syndrome to severe (5 or more on a point
A Lumbar stenosis without VAS scalechronic neuropathic
claudication Ioainbof certfilin orilgjins_,d (l.e.,
: . umbosacral arachnoiditis,
Agedlijéaﬂaggt'ﬁbeg pain (.e., phantom limb/stump pain,
. . peripheral neuropathy (including
A Complex regional pain syndrome diabetic peripheral neuropathy),
(CRPS) post-herpetic neuralgia, intercostal
A Painful diabetic peripheral neuralgia, cauda equina injury,
neuropathy Incomplete spinal cord injury,

or plexopathy) that has been
present for 12 or more months

1. Shirvalkar, P. Neuromodulation for Neuropathic Pain SyndromesContin.: Lifelong Learn.
Neurol. 30, 147511500 (2024).
2.https:// www.aetna.com/cpb/medical/data/100_199/0194.html



Spinal Cord StimulationDoes it work?

Assessing the Efficacy of Spinal Cord Stimulation in Managing Painful Diabetic Neuropathy: A

Systematic Review and MetAnalysis

d
Change in SCS after 6 mo. Change in BMT after 6 mo. Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
1.1.1 Conventional Tonic Low-Frequency Paresthesia-Based SCS

De Vos 2014, VAS 0-10 -4.2 3 40 0 28 20 37.5% -4.20 [-5.74, -2.66] — &

Slangen 2014, NRS 0-10 (average day & night) -2.709 7.83 22 -0.454 5.723 14  10.6% -2.25[-6.69, 2.18] 2

Subtotal (95% CI) 62 34 48.1%  -3.99 [-5.45, -2.54] -l

Heterogeneity: Tau? = 0.00; Chi# = 0.66, df =1 (P =0.42); I? = 0%

Test for overall effect: Z = 5.38 (P < 0.00001)

1.1.2 10-kHz Paresthesia-Free SCS

Peteresen 2021, VAS 0-10 -5.9 2.686 113 -0.1 2.564 103 51.9% -5.80 [-6.50, -5.10] ——

Subtotal (95% Cl) 113 103 51.9% -5.80[-6.50, -5.10] <

Heterogeneity: Not applicable

Test for overall effect: Z = 16.23 (P < 0.00001)

Total (95% ClI) 175 137 100.0%  -4.82[-6.42, -3.22] i

Heterogeneity: Tau? = 1.16; Chi? = 5.48, df = 2 (P = 0.06); I = 64% A 5 5 .

Test for overall effect: Z =5.91 (P < 0.00001)
Test for subgroup differences: Chi? = 4.82, df =1 (P = 0.03), I? =79.3%

Favours [SCS after 6 mo.]

Favours [BMT after 6 mo.]



Spinal Cord StimulationHow does it work?

N - .
= Y s Depolarization
X P ) !!
R < v V) AB-fiber afferent
& \‘ N ,,//' - descending (supraspinal) axon
{122 “! R @  Nociception-specific projection neuron
jv \ @~ Wide-dynamic-range projection neuron
y \ L( Nociceptor/ C-fiber afferent
T\
X i . A\ Bo— Inhibitory interneuron ~~_ _m-- -,
Spinal cord stimulation \ \ ~
Cfibres AN
Dorsal column

A-A fibres

Dorsal horn

Pain receptors

Lateral spinothalamic
tract (nociception)

Spinal cord cross-section

Hong, A., Varshney, V., Hare, G. M. T. & Mazer, CAMAJL92, E1264r
E1267 (2020).

C-fiber T-junction
filtering

caudal 57

‘Z\

Joosten, E. A. & Franken, GRain161, S104rS113 (2020).



Spinal Cord StimulatiornComplications

_ead Migration 15.49
_ead Fracture/Malfunction 6.37
nfection 4.89
Pain Over Implant 6.15
Device Removal 11

Eldabe, S., Buchser, E. & Duarte, R. Yain Med.17, 3251336 (2016).



SCSr The Process for the Patient

AComprehensive evaluation
APain psychology evaluation
Alnsurance pre-authorization

AProcedure

ATrial
A Office-based lead insertion

APermanent implant
A Operating room, same day

APost-procedure follow up




SCS for Small Fiber Neuropath¥ Case

Neuropathic Pain Symptom Inventory’ (NPSI)
-
You are suffering from pain due to injury or disease of the nervous system. This pain may be of several types.
u W W I You may have spontaneous pain, i.e. pain in the absence of any stimulation, which may be long-lasting or occur|
as brief attacks. You may also have pain provoked or increased by brushing, pressure, or contact with cold in |
the painful arca. You may feel one or several types of pain. This questionnaire has been developed to help your

- dnctgr to better evaluate and treat various types of pain you feel. We wish to know if you feel spontaneous pain,
that is pain without any stimulation. For each of the following questions, please select the number that best
I describes your average spontaneous pain severity during the past 24 hours.

Select the number 0 if you have not felt such pain (circle one number only).

L ]
1. Does your pain feel like burning?
l l W I V No burning worst burning imaginable
3 0 1 2 3 4 5 6 7 9 10
2. Does your pain feel like squeezing?

neuropathic pain N

3. Does your pain feel like pressuro?
No pressure worst pressure imaginable

. . o 1 2 3 4 @ 6 7 8 9 10
T |
r I e d I I l u I t I I e 4. During the past 24 h, your spontancous pain has been present:
Select the respanse that best describes your case
"] Permanent
[IBetween8and 12 b

pharmacologic agents BT

We wish to know if you have brief attacks of pain. For each of the following questions, please select the number

- -
that best describes the average scverity of your painful attacks during the past 24 h. Select the number 0 if you
have not felt such pain (circle one number only).

!
5, Doss your paia sl liks aleciric sbocks? ‘
No electric shocks worst electric shocks imaginable
0o 1 2 3 4 @ 6 7 8 % 10
6. Does your pain feel like stabbing?
No stabbing worst stabbing imaginable |
0 1 2 3 4 5 10 |

Neuropathic Pain Symptom Inventory' (NPSI) - continued

7. During the past 24 h, how many of these pain attacks have you had?
Select the response that best describes your case:
ore than 20
Between 11 and 20
(] Between 6 and 10
{]Between1and 5
O No pain attack

‘We wish to know if you feel pain provoked or increased by brushing, pressure, and contact with cold or warmth
on the painful area. For each of the following questions, please select the number that best describes the average
severity of your provoked pain during the past 24 h, Select the number 0 if you have not felt such pain (circle
one number only).

8. Is your pain provoked or increased by brushing on the painful area?
0 pain worst pain imaginable
1 2 3 4 5 6 7 8 9 10

9. Is your pain provoked or increased by pressure on the painful area?
No pain worst pain imaginable
0 1 2 3 O 5 6 7 8 9 10

10. Is your pain provoked or increased by contact with something cold on the painful area?
No pain worst pain imaginable
10

o 1 2 (3B 4 s 6 1 8 9

We wish to know if you feel abnormal sensations in the painful area. For each of the following questions, please
select the number that best describes the average severity of your abnormal sensations during the past 24 h.
Select the number 0 if you have not felt such sensation (circle cne number only).

11. Do you feel pins and needles?
No pins and needles worst pins and needles imaginable
0 1 2 3 4 5 6 @ 8 9 10
12. Do you feel tingling?
No tingling worst tingling imaginable
0 1 2 3 4 s @ 7 8 9 10

Thank you for completing this questionnaire!
1 Bouhassirra Det of Symptom Inventory. Pain 2004; 108:248-257. Used with permission.




Pre-trial (SCS)

Post-trial
(SCS), 6
days

1 month
post SCS
permanent
implant

chores?

WLy rEidenn

In the past 7 days
How would you rate your pain on average? 6
PROMIS Physical Function T-Score (range: 10
-90) I

PROMIS Anxiety T-Score (range: 10 - 90)

54 (within normal limits)

PROMIS Depression T-Score (range: 10 - 90) 57 (mild)
PROMIS Fatigue T-Score (range: 10 - 90) 69 (moderate) !
PROMIS Sleep Disturbance T-Score (range: 10 60 (mild)
-90)
PROMIS Ability to Participate in Social Roles :
& Activities T-Score (range: 10 - 90) 39 (moderate dysfunction) !
PROMIS Pain Interference T-Score (range: 10 - 70 (moderate) !
20) ’
PROMIS Pain Intensity (range: 0 - 10) 6
' In the past 7 days
How would you rate your pain on average? 2

PROMIS Physical Function T-Score (range: 10 - 80)
PROMIS Anxiety T-Score (range: 10 - 90)

PROMIS Depression T-Score (range: 10 - 90)
PROMIS Fatigue T-Score (range: 10 - 90)

PROMIS Sleep Disturbance T-Score (range: 10 - 90)
PROMIS Ability to Participate in Social Roles &
Activities T-Score (range: 10 - 90)

PROMIS Pain Interference T-Score (range: 10 - 90)
PROMIS Pain Intensity (range: 0 - 10)

In the past 7 days
How would you rate your pain on average?
PROMIS Physical Function T-Score (range: 10 - 90)
PROMIS Anxiety T-Score (range: 10 - 90)
PROMIS Depression T-Score (range: 10 - 90)
PROMIS Fatigue T-Score (range: 10 - 90)
PROMIS Sleep Disturbance T-Score (range: 10 - 90)
PROMIS Ability to Participate in Social Roles &
Activities T-Score (range: 10 - 90)
PROMIS Pain Interference T-Score (range: 10 - 90)
PROMIS Pain Intensity (range: 0 - 10)

37 (moderate dysfunction) !
51 (within normal limits)
54 (within normal limits)

57 (mild)
48 (within normal limits)

45 {within normal limits)

56 (mild)
2

3

39 (moderate dysfunction) !

51 (within normal limits)
54 (within normal limits)
53 (within normal limits)
48 (within normal limits)

50 (within normal limits)

56 (mild)
3

describes her pain as a mdmﬁremde bones'

JIJGWI IIn R L

b~ LW

pf WedadYt qWniJa L



Types of Neuromodulation Commonly Used
In Pain Medicine for Neuropathic Pain

Minimally Invasive Non-Invasive

f 1 f 1

Transcutaneous Magnetic Peripheral
Electrical Chemical Electrical Nerve Nerve Stimulation Scrambler Therapy
Stimulation (TENS) (mPNS)
Peripheral Nerve Spinal Cord Dorsal Root Ganglia Targeted Drug

Stimulation (PNS) Stimulation (SCS) Stimulation (DRG-S) Delivery (Intrathecal)




Peripheral Nerve StimulatieiWhat Is it?

Peripheral nerve stimulation
involves stimulating nerve axons by
placing a fine electrode wire within 1
cm.

1.Shirvalkar, P. Neuromodulation for Neuropathic Pain Syndrome<ontin.: Lifelong Learn. Neurol30,
147511500 (2024).



Peripheral Nerve StimulatiotWwho is it for?

Alndividuals experiencing pain ~ AStudied Indications Relevant to

In the distribution of one or two
specific nerves, and who have
not found relief through
conventional care, could be
considered for peripheral
nerve stimulation.

1.Shirvalkar, P. Neuromodulation for Neuropathic Pain Syndromeg€ontin.: Lifelong Learn. Neurol.30,
147511500 (2024).

2.Gilmore, C.et al. Percutaneous peripheral nerve stimulation for the treatment of chronic neuropathic
postamputation pain: a multicenter, randomized, placebocontrolled trial. Reg. Anesthesia Pain Med44,
6377645 (2019).

3.Hatheway, Jet al. Reg. Anesthesia Pain Med.apm-2023-105264 (2024) doi:10.1136/rapm2023-105264.

Peripheral Neuropathy

A Post-amputation pain (phantom
limb)?

A Post-traumatic/post -surgical
neuralgia®

ANerve entrapment and
mononeuropathy?3

ACase reports: Postherpetic
neuralgia, occipital neuralgia,
tibial neuropathy



Peripheral Nerve Stimulatiogrboes it work?

Post-amputation Pair?

Mixed Neuropathic Limb PaiA

A 10
9
8 7.10 6.93
7 I T
6
NRS0-10 5
4
3
3.09 T —
: 2.40 217
1
0
Baseline 1 month 3 months 6-months
—Active Arm ——Control Arm
B Active Arm Control Arm p-value Active Arm
(43) (29) Active vs (42)
3-months 3-months Control 6-months
Responder Rate 84% 3% p <0.001 88%
% Pain Relief 67% 6% p <0.001 70%
High Responders 30% 3% p <0.05 36%

1.Gilmore, C.et al. Percutaneous peripheral nerve stimulation for the treatment of chronic neuropathic
postamputation pain: a multicenter, randomized, placebo-controlled trial. Reg. Anesthesia Pain Med4,

6377645 (2019).

2.Hatheway, Jet al. Reg. Anesthesia Pain Med.apm-2023-105264 (2024) doi:10.1136/rapm2023-105264.

Proportion of Subjects with 250%

Average Post-Amputation

Reduction in Average Pain

Pain in Responders (SD)

100%

80%

60%

40%

20%

0%

10

2

Stim ON
—

3 4 5 6 7 8 9
Months from Start of Therapy

10 11 12

o RLP
o PLP

1

2

3 4 5 6 7 8 9
Months from Start of Therapy

10 11 12



Peripheral Nerve StimulatierComplications

_ead migration
_ead fracture
nfection

_ack of efficacy

o Io To o



Peripheral Nerve Stimulationlhe Process

AComprehensive evaluation [§ f /v'
APain psychology evaluation \ K s
Alnsurance pre-authorization e

AProcedure
ATemporary devices
A Office-based lead insertion

APermanent devices
A Off-based trial (37 days)
A Permanent implant (operating
room)

APost-procedure follow up \

8y
[m]

LY LT 2E38gE

Terminal branches brachial plexus in upper arm



Peripheral Nerve Stimulation in a Patient with
Phantom Limb Pain

Sciatic Nerve’

Reports 50% relief for several weeks,
ongoing.

Most helpful with spontaneous, —— ——
Gel Y1t QcUWhDGWHE! RELWE 6 YHT i KLUCG]LU

night.




Looking Ahead



Neuropathic Pain Management Toolbox

Invasiveness/Risk

Lifestyle and Modalities (Surgery)

Nerve release

Lifestyle Modalities Spinal Cord Stimulation

Core Tools for Pain Physician }\ }

| |

Most Physicians and Allied Clinicians Pain Medicine Specialists Surgeons




Pharmacotherapy In Development

Table 1| Selected analgesics in clinical development

Drug Company Target Lead indication Status
Na,1.8

Suzetrigine Vertex Na,1.8 inhibitor Acute pain NDA submitted
VX-993 Vertex Na,1.8 inhibitor Pain Phase I/II
JMKX-000623 Shanghai Jemincare Na,1.8 inhibitor DPN Phase Il
ATXO1 AlgoTherapeutix Nay1.7, 1.8 and 1.9 inhibitor, topical CIPN and erythromelalgia Phase Il
LTG-305 Latigo Bio Na, 1.8 inhibitor Pain Phase |
HBW-004285 Hyperway Na,1.8 inhibitor Pain Phase |
Na,1.7

OLP-1002 Olipass Na,1.7 ASO OA pain Phase Il
ST-2427 SiteOne Na, 1.7 inhibitor Pain Phase |
iN1011-N17 iN Therapeutics Na,1.7 inhibitor OA pain Phase |
Other targets

Resiniferatoxin Grunenthal TRPV1agonist OA pain Phase Il
Cemdomespib Biogen HSP90 modulator DPN Phase Il
Mazisotine Lilly SSTR4 agonist Pain Phase Il
LY3857210 Lilly P2X7 inhibitor Chronic pain Phase Il
LY3848575 Lilly Anti-epiregulin mAb Chronic pain Phase Il
NA Lilly AT2R antagonist Pain Phase |
EC5026 EicOsis sEH inhibitor Pain Phase |

ASQ, antisense oligonucleotide; AT2R, angiotensin Il type 2 receptor; CIPN, chemotherapy-induced peripheral neuropathy; DPN, diabetic peripheral neuropathy; HSP9O0, heat shock protein 90;
mAb, monoclonal antibody; Na,, voltage-gated sodium channel; NDA, new drug application; OA, osteoarthritis; sEH, soluble epoxide hydrolase; SSTR4, somatostatin receptor type 4.

https:// www.nature.com/articles/d41573-024-00203-3
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