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Off-Label Product Use

Will you be presenting or referencing off-label or investigational use of a therapeutic product?

No

- — —

\ Yes, as follows: Botulinum toxin for lumbar sympathetic block




Learnirg Objectives

Reaarding Neuromodulaticn for Managing Caricer Pain,

By the end of this session, the participants will be able to:

* Understand the Adequate Indication and Timing for Neuromodulation in Cancer
* Learn the Evidence of Spinal Cord Stimulation therapy in Cancer

* Adapt Various Alternative Neuromodulation Options in Cancer



The Bow Tie Model of 21-century Palliative Care

Survivorship

Disease
Management

Palliative
Care

* The strategies of cancer

pain management should

HOSP.‘Ce Bereavement be different between

/ hospice care and cancer

/
End-of-Life Care

survivors,

Pain is the fast frequent symptom/developing ot any stagén Cancer.

Hawley PH . The bow tie mode! of 21st century palliative care. ] Pain Symptom Manage. 2014; 47:e2-5.
Van den Beuken-van Everdingen et al. | Pain Symptom Manage 2016




Neuromodulation Therapy

: The alteration of nerve activity through
targeted delivery of a stimuius, such as
electrical stimulation or chemical agents,

to specific neurclogical sites in the body

(by INS, https://www.neuromodulation.com)

Dorsal root ganglion stimulation
Conditions treatable with dorsal
root ganglion stimulation

1) Focal complex regional pain

Deep brain stimulation

Conditions treatable with deep brain stimulation

2) Refractory neuropathic pain

1) Refractory complex regional pain syndrome

Motor cortex stimulation

Conditions treatable with motor cortex stimulation

1) Refractory complex regional pain syndrome
2) Refractory nauropathic pain

syndrome (often after surgery)

4

The PACC algorithm recormmends the use of neuromodulation for

neuropathic cancer pain (if symptom coverage can be achieved in a
stable disease course).

Transcutaneous electrical nerve stimulation —(\

Conditions treatable with transcutaneous
Electrica! nerve stimulation
1) Neuropathic pain

7

Repetitive transcranial magnetic stimulation
Conditions treatable with repetitive transcranial

magnpfir stimulation

1) Neuropathic pain

2) Fibromyalgia

3) Chronic headaches

Direct cranial stimulation
Conditions treatable with direct
cranial stimulation

1) Fibromayalgia

4

Spinal cord stimulation
Conditions treatable with spinal
1) Failed back surgery syndrome
2) Complex regional pain syndr

3) Peripheral neuropathies

2) Neuropathic pain

cord stimulation

me

Peripherzl nerve stimulation

Conditions treatable with peripheral nerve stimulation

1) Posi-stroke neuropathic pain
2) Mononeuropathies of the trunk or extremity

Knotkova H et al. Neuromodulation for chronic pain. Lancet 2021; 397: 2111-2124

Deer T et al. The polyanalgesic consensus conference (pacc). Neuromodulation. 201 7;20:96-132. Expert consensus on guidelines for IT therapies


https://www.neuromodulation.com/

Etiology Neuropathic Pain in Cancer

Eoogy paghialcane ND N
Etiology S P P

Disease Infiliration or compression of nerves / Paraneoplastic neuropathies / Bone & epidural meta

Treatment-reloted Surgery (post-mastectomy, thoracotomy, amputation) / Radiotherapy

Chemotherapy (vinca alkaloids, taxanes, platinum-based agenis)

Co-existing condition Diabetic peripheral neuropathy / Vitamin B deficiency/ Post-herpetic neuralgia / Multiple

I is T S k Fallon MT. Neuropathic pain in cancer. British Journal of Anaesthesia. 2013; I'11: 105-111.
sclerosis, irauma, tro €, efc. Roberto A et al (2016) Journal of Pain and Symptom Management; 2016;5!: 1091-1102.

Cancer-related NeP accounts for at least 40% of concer pain.

* Cancer-related NeP exists in 50% of cancer patients at their first visit to the SNUH Pain Center.

* Mixed type pcin + Neuropathic pain = 75% of cancer

Pain type Cancer Pain (n = 309) D, T o
Nocicep’rive (O—] 2) 78 (25%) sing the Pain questionnaire
Mixed (13-18) 78 (25%)

Ne "opafhic (1 9—38) 153 (50.,/"‘ Survey at the SNUH Pain Center in 2019



When is the best timing to consider Neuromodulation therapy?

Associations with long-term cpioicd use and shorter survival time in cancer

— Non-opioid-based therapy ai.d cancer pain intervention< pre ‘er. ed
Interwentiomal Therapies

) 4

Neuroaxial Cerdeim
medication
Strong opioids Intrathecal Drug Delivery
+/- non-opioid analgesics + adj : (l") * |nvasive neuromodulation is
Neursotin:nulatlon considered an intermediste
techniaues

option rather than a last-
Lytic Nerve Block & Vertebroplasty

)

Weak opioids resort option.

+/- non-opioid analgesigs DiagnosticBlocks
Epidural steroids
Radiofrequency tc chiiqu:.

Noninvasive neuromodulation in an (l)
early phase of pain management

Modified WHO's Pain Relief Ladder

*  Pain inferventions should be considered as an earlier implementation (step !} in cancer, providing 1) better
pain conirol, 2) lower opioid consumption, and 3) increased survival time.

I. Boland JW etal. Is regular systemic opioid analgesia associated with shorter survival in adult patients with cancer? A systematic literature review. Pain. 2015;156:2152-63.
2. Amr YM, et al. Neurolytic sympathectomy in the management of cancer pain-time effect: a prospective, randomized multicenter study. | Pain Symptom Manage. 2014;48:944-52
3. Dobosz L, et al. Invasive treatment of pain associated with pancreatic cancer on different levels of WHO analgesic ladder. BMC Surg. 2016;16:20



Learning Objectives

Regarding Neuromodulation for Managing Cancer Pairi,

By the end of this session, the participants will be able to:

Understand the Adequate Indication and Timing for Neuromodulation in Cancer Pain

— Neuromodulation is effectively adapted to cancer-related ncuropathic pain, and recommended before taking
strong opioid medication, especially in patients with survivorship.

* Learn the Evidence of Spinal Cord Stimulation Therapy in Cancer Pain

Be able to Adapt Various Alternative Neuromodulation Options in Cancer Pain Management.
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SCS for Cancer Pain (Case reports & Retrospective case reviews)
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Case report (n = 1) Meningioma

Cancer-related
UF & LE

Case series (n = 2) Melanoma, I

Ewing sarcoma |

Case report (n = 1) Pancreatic Meta Ca

Lung Ca spinal

Case report (n = 1)
meta

Colon Ca
Anal Ca

Case series (n = 2)

Case report (n = 1)  Spinal meningioma

Retrozpective cuse Lung Ca
review (n = 14)
Cose series (n = 4) Chondrosarcoma, |
MSK Ca [

Case report (n = 1) Prostate Ca

lreatment-related

LE

Treatment-related
LE

Treatment-related
LE

Treatment-related
& Cancer-related
LE

Treatment-related

LE

Treatment-related
chest & UE

Treatment-related
LE & back

Cancer-related
testicular pain

NRS 10— 1.5, Improved
QoL, Reduced opioid

NRS 4-6— 1-3, Improved
Qol, Reduced opioid

Tonic single lead

Tonic dual lead

Pain relief at Tm &
improved Qol

NRS 10— 0.5, Improved
Qol, Reduced opioid

NRS 7-8 — 1-1.5, Improved
Qol.

Tonic duao! lead
Tonic single lead

Tonic dual lead

NRS 9— 1, Improved Qol,
Reduced opioid

’l NRS 7.4— 3.7, Improved
|; Qol, Reduced opioid

Tonic dual lead

Tonic dual lead

Improved Qol, Reduced
opioid
NRS 5 — 1, Improved Qol,
Reduced opioid

Tonic dual lead

Tonic dual lead

3-4

18

12

29

1.5
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Ny Skoviey, 2012
|
,

Retrospective (n = "
15) i

LBP & 'E

Colon Ca Meta ‘

Treatment-re.atea ’

Treatment
related(CTx),; UE

Wininger, 2012 Case repori (n = 1) Lung Ca

Elahi, 2013 Case repoit (n = 1) Prostate Ca Treatment-related

Tonic dual lead NRS 7— 2.6, Improved Qol, 12
Reduced cpioid overall
Tonic dual lead  NRS 8.5— 1.5, Improved Qol,
Reduced opioid
Tonic dual lead  NRS 8.5— 1.5, Improved Qol, 10

Pelvic & LE Reduced opioid
Mirpuri, 2015 Case report (n = 1) Osteochondroma Cancer-related Tonic paddle 70-80% pain reduction, 6
I; Iﬁﬂf“l Iml"\l’l\\lﬁA nf\l M
Ab SCS efficacy may be a therapeutic option for managing 24
20
chemotherapy-related neuropathic pain
Hutson, 2017 Tase reporf (n — 1) Thyroid Ca mefa CTancer-related Tonic dual lead  Improved QoL, Reduced opioid  None
to sacrum LBP & LE

Maeda, 2020 Case report (n = 1) Lung Ca Treatment- Tonic dual lead NRS €— 4, Improved Qol, 8

related(CTx) Reduced opioid

chest & UE
Quintero- Case report (n = 1) MSK Ca Treatment-related Tonic dual lead NRS 9— 2, Improved Qol, 3
Carreno, 2021 UE & LE Reduced opioid
Chung, 2021 I Retrospective case Breast Ca ‘l Tonic ducil lead ) NRS 8.6— 4.2, Improved Qol ’I 22.2

Treatment- ‘

!! review (n = 7) ‘I related(CTx) UE

‘I overall, Reduced opioid overa!!



SCS for Chemotherapy-induced Peripheral Neuvicpathy
°

— Occurs in ~ 40% treoted with platinum-containing compounds,

SHUH PAIM

vinca alkaloids, and Taxol agents
— Common reasons for discontinuation of chemotherapy

— In survivors, pain and motor dysfunction increase morbidity and

healthcare expenditures.

* SCS therapy in Cancer patfients

— Conventional tonic SCS (dual-lead multiplex from T5 to T10)
could be a therapeutic option, but some patients could poorly

tolerate paresthesia.

— Paresthesia-free (Burst stimulation, high-frequency, ciosed-loop; Differential Target Mul’riplexd ™

accelerometry or ECAP) or DRG stimulation has not yet been (DTM™) for chronic LBP

reported in cancer.
Sheldon BL et al. Front. Pain Res. 2021;2:699993



> Neuromodulation. 2005 Jan;&(1):14-27. doi: 10.1111/}.1094-715%.2005.05216.x.

Application of spinal cord stimulation for the

treatment of abdominal visceral pain syndromes:

case reports

# Journal of Palliative Medicine > Vol. 21, No. 8

Research Article | & FULL ACCESS | Published Online: 1 August 2018

Neuromodulation and Pancreatic Cancer Pain

Authors: Mary So, Nitin Bansal &, and Mohammad M. Pirecha | AUTHORS INFO & AFFILIATIONS

ative Medicine = Ritps:y, 0rg/10.1089/jpm. 2[!18(31[!3

S

Publication: Journal of Pa

Yasin N Khan 1, Shariq S Raza, Elizabeth A Khan 2 .
Leads were located from the mid-T(T5-T6) to the lower-T(T2-T i) in 9 patients. ‘ '.
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Learnirg Objectives

Regording Neuromodulation for Managing Cancer Pain,

By the end of this session, the participants will be able to:

* Understand the Adequate Indication and Timing Yor Neuromodulation in Cancer Pain
* Learn the Evidence of Spinal Cord Stimulaiion Therapy in Cancer Pain

* Adapt Various Alternative Neuromodlulation Options in Cancer Pain

Pain Scrambler therapy
— Botulinum toxin injection at the sympathetic ganglia



Pain Scrambler Therapy

Moon JY et al. Clin | Pain.2016; 57:475-81

ORIGINAL ARTICLE I

Predictive Factors Associated With Success and
Failure for Calmare (Scrambler) Therapy

A Multicenter Analysis

* Noninvasive neurcmodulation by Scrambling the

pain signal pathway with 5 artificial neurons

Jee Youn Moon, MD, PhD* Connie Kurihara, RN,T Judith P. Beckles, RN, T
Karen E. Williams, RN,} David E. Jamison, MD,

. L] Ld
und Sreven B Coton 41D8. 10 consecutive sessions are usually necessary

* N = 147 (from 3 hospitals: Walter Reed, Naval
Hospita! -Camp Lejeune, SNUH)
* The success rate was 38.1% (> 50% pain relief for >

* Neauropathic (OR 24.8, 95% Cl 2.5 — 248.9; p< 0.01) or
Mixed (OR 10.5, 95% CI 1.1 - 101.3; p=0.04) pain were

positive factors.
19



Furopean Journal of Oncolory Nursing 21 (2016) 1-7

Contents lists available at ScienceDirect

European jouinal of Oncology Nursing

journal homepage: www.elsevier.com/locate/ejon

An exploratory study on the effectiveness of “Calmare therapy” in
patients with cancer-related neuropathic pain: A pilot study

Sang Chul Lee * ', Keun Suk Park * ', Jee Youn Moon *~, Eun Jung Kim ¢, Yong-Chul Kim ?,
Hyejin Seo °, Joon Kyung Sung ?, Da Jeong Lee °

* Department of Anesihesiology and Pain Medicine, Seoul National University Hospital College of Medicine, Secul, Republic of Korea
b University Medical Center, De La Salle Health Sciences Institute, Dasmarinas, Cavite, Philippines

Moon JY et al. Eup ] Onc Nur.2016; 21:1-7

——®—— Bone metastatic pain
........ ... CIPM

A prospective pilot study (10 consecutive therapies) 10 - — ~ —  Postsurgical pain

N = 20 [CIPN (n = ¢), bone metastatic nerve compression 54 (8.5)

Post-thoracotomy
(5'2).L

-

(n = 7), and post-thoracotcmy pain (n = 7)] 6 -

RS

NRS pain scores were reduced from 7.4 1c 3.7 at Im. .

Bone meta (3.1)

Rescue opioid consumption decreased at ITm 2-

(p = 0.050)

Tnitial visit At 1% week At 2rd week At 4 week
Visit



Pain Scrambler Thercipy in Childrer

Pediatric Blood & Cancer

RESEARCH ARTICLE = & Full Access

Scrambler therapy efficacy and safety for neuropathic pain

correlated with chemotherapy-induced peripheral neuropathy

in adolescents: A preliminary study

Caterina Tomasello, Rita Maria Finto, Chiara Mennini, Elena Conicella, Francesca Stoppa
Umberto Raucci

First published: 06 April 2018 | https://doi.org/10.1002/pbc.27064 | Citations: 26

consumption

» Variation of analgesic drug

N = 9 (age: 12~17 yrs) with ALL, AML, APL, HD, NB

Start of ST to the onset of CIPN = 22~ 58 days
ST days = 8~21 sessions
100 100
Opioids
Stop in n=7/9 Gabapentin
v Decrease in 1/9 Stop in n=8/9
‘: No Chdzge in1/9 Decrease in 1/9
20 14,78
10 6,2
0 b
® Bascline opioids ® EoC opioids ® Baseline anticonvulsants © EoC anticonvulsants

EoC: End of Cycle

Analgesics Consumption

a .
| Palliat

s -

Med 2021:24:1579-81

Lansky Score

1000

90

80

Bl

NRS

10

NRS Paii Intensity (0~10)

szto.aj'jl

J—

(2334234 D
Co.114033 )
e
Baseline 10 ST Treatments End of ST cycle
& p<0.001
. p<0.001
Performance of Lansky Score
|0: completely disabled, not even passive play
100: fully active
71.1416.2

578+13.9
26,7+13.2
Baseline 10 days of ST End of Optimized ST Cycle

p < 0.001
A
p < 0.001
B
C p <005 -




Scrambler Therapy: the Mechanism s it an Enigma device?

T e—

16 different d
potentials pfake

]

=

PAIN code
L E (- sel bly of »§¢ation of noise
informz o&l gsona featiires,and transfer into
probabHity base synthetic biopotentials

=WAS

BENEDICT CUMBERBATCH KEIRA KNIGHTLEY

Scrambler therapy ~ 5.5 mA
(vs. TENS creates linear pulses with 30-

150 mA, interacting with A-delta fibers.

e 5 artificial neurons interact with surface C-fibers.

* |t creates 16 different synthetic action potentials, followed by dynamic assembly and modulations,
finally developing 256 (16x16) information strings (no pain messages).
* “Noise” is integrated into the main information strings to make the emission of the ST.

PAIN code 22
M Giuseppe. Integr Cancer Ther.2019; 18:153473549845143



SC

180

St

M/54 SOO (175m / 75 ko)

Rectal malignancy removal (Cancer Survivor)
Lt sciatic nerve injury after cancer removal
Mimicking CRPS type |l

Small fiber neuropathy after chemotherapy (piatinum-based)

Oral Med (anti-convulsant / anti-depressant /opioids)
NRS: 7/10 (average), 9/10 (Breakthrough-like

SNUH PAIN

NRS 3/10 with opioid med as prn

* SCS improves background pain
* LSGB with BTx (75-100u) every 3-4 months
reduced # of tremor and paroxysmal pain

attaclks.

rial and implantation (tonic type) ®LSGB with BTx typ

S0

2

A 100u at the 12 (50u) & L3 (50u) 24



Yandomized Controlled Trial

> Anesthesiology. 2022 Feb 1,136(2):314-325.
loi: 10,1097 /ALN.0000000000004084.

Botulinum Toxin Type A for Lumbar Sympathetic

Ganglion Block in Complex Regional Pain Syndrome:

A Randomized Trial

N = 48 CRPS patients (24 in BTX vs. 24 in LA oniy)

Pain duration (25 months [SD 10])

of the Numerical Rating Scale

Pain Score (0-10)

Changes

Pain Reduction

1 Month

60

Proportions (%)

OBaseline ©B1 Month 3 Mounths

|
I

/

Control BTX 1" Control _BIX

Pain

Numbness

Control _BTX
Stiffness

Control BTX
Aching

Control _BTX Contre. BTX
Swelling Color
change

3 Months

Temperature Increase

Relative Temperature Change (°C)

[ Control Grfup
. BTX Gro

1 Month

3 Months

No severe adverse events in botulinum
toxin injection.

The relatively long duration of a
single injection of botulinum toxin on
sympathetic ganglia could be an
example of chemical
neuromodulation.




Take-Home Messages

@ Indication and Timing for Neuromodulation in Cancer Pain Management

— Cancer survivor vs. Cancer hospice / Pain characteristics (Neuropathic pain)

— Starting strong opioid medication

@ Spinal Cord Stimulation Therapy in Cancer Pain Management

— Effective for CIPN: Large-scale RCTs have not been performed.

@ Alternative Neuromodulation Options in Cancer Pain Management

— Pain Scrambler therapy and BTx type A for sympaihetic blocks

Cancer pain is a unique experience for every ccancer patient.
Treatment plans need io be individually tailored to address this.



Thank you for your time!

Questions?
Contact: Jee Youn Moon

iymoon09201 @gmail.co
snu23802@snu.ac.kr
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