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Cryotherapy for Preventing
Chemotherapy-induced Neuropathy:
Proven, Promising-appearing, or Hogwash?

Charles L. Loprinzi. M.D., is a medical oncologist whose
primary research interest, for more than 25 years, has
related to symptom control clinical trials — trials devoted
to the treatment, prevention or better understanding of
untoward symptoms that are related to cancer, cancer
treatment or both

Or. Loprinzi has led a group that has conducted
w;;‘l\ 0;5;100 ?vzmonv C(;'nllol ln:\f‘. moZXUO! V,h:dm "
placebo-controlled trials. This work has addressed the
Charles L. Loprinzi, management of mouth sores or inflammation of the
D esophagus or bowels, cancerrelated loss of appetite,
weight or both, chematherapy-induced hot flashes, skin
toxicity, sexuality symptoms, numbness, tingling. pain

a combination; arm swelling, cognitive dysfunction,
bone thinning, insomnia, and fatigue. His primary clinical
interest is breast cancer, and thus many of the trials he
has conducted relate to this area

OUR PRESENTER

Arguably, Dr. Loprinzi has been at the heart of defining
mare treatment approaches for uncontrolled symptoms
in patients with cancer than any other individual over the
past three decades
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What symptoms are involved with Chemotherapy-

induced Peripheral Neuropathy?

Pain, tingling,
burning, or numbness|A

Sensitivity to hot or
cold

Difficulty with fine

motor skills|C

All of the above|D

This activity has been planned and implemented under the sole supervision

of the course directors, in association with the UNC Office of Continuing
Professional Development (UNC CPD). Wil jood, Mo, meH, and CPD
staff have no relevant financial relationships with commercial interests as
defined by the ACCME

Greensboro Area Health Education Center is approved as a provider of
nursing continuing professional development by the North Carolina Nurses
Association, an accredited approver by the American Nurses Credentialing
Center's Commission on Accreditation.

Dr. Charles Loprinski has relevant financial Pharma,

Disam Asahi Kasie, Metys
fatls, Gsmol Therpeuthcs, Nuro Bio, Heng Rol Medicines, on ' Qualty and

Mitsubieh! Tanabo. These reiaionanips have ooon mitigated and have not

DISCLOSURES

relaionships with Plc
NKI

influenced the planning or implementation of this activity

sty
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Cryotherapy for Preventing

motherapy-induced Neuropathy:

Proven, Promising-appearing, or
Hogwash?

Charles L. Loprinzi, MD
Regis Professor of Breast Cancer Research

Mayo Clinic, Rochester MN

Financial Relationships

Commercial Interest Nature of Relationship
PledPharma Chemotherapy Neuropathy consultation

Disarm Therapeutics Chemotherapy Neuropathy consultation
Chemotherapy Neuropathy consultation
Chemolherapy Neuropathy consultation

Chemmherapy Neuropathy consultation
Chemotherapy Neuropathy consultation

Chemotherapy Neuropathy consultation

Chemotherapy Neuropathy consultation
Chemotherapy Neuropathy consultation
kin Toxicity consultation

Fatigue consultation

CIPN is a Major Clinical Problem

For Educational Use Only



UNC Lineberger Cancer Network

Prevention and Management of
Chemotherapy-Induced Peripheral Neuropathy
in Survivors of Adult Cancers: ASCO
Guideline Update

lary Lou Smith, JO, M

J Clin Onc 2020

Guideline Topics

1.What approaches are recommended for
prevention of chemotherapy-induced
neuropathies?

2.What approaches are recommended for the
management of chemotherapy-induced
neuropathy?
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Chemotherapy-induced Peripheral Neuropathy

Prevention

Recommendation 1.1

Clinicians should assess the risks and benefits of agents
known to cause CIPN

* In patients with underlying neuropathy, and

* In patients with conditions that predispose to pathy
such as

* Diabetes
A family history of hereditary neuropathy

Chemotherapy-induced Peripheral Neuropathy

Prevention

Recommendation 1.2

Acetyl-L-carnitine for the prevention of CIPN in cancer patients
should:

* Not be offered

* Actually be discouraged

Chemotherapy-induced Peripheral Neuropathy

Prevention

Recommendation 1.4

There is along list of agents that should not be recommended
for the preventing neuropathy in patients getting

chemotherapy
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ugs not Recommended for CIPN Preventi

Alltrans retinoic acid Gabapentin/pregabalin Org 266

Amifostine Glutamate Oxcarbazepine

Amitriptyline Glutathione (GSH) for pts rhuLIF
receiving paclitaxel/carboplatin
Calcium inkigan (GJG) Venlafaxine

Calmangafodipir Metformin Vitamin B

Cannabinoids Minocycline Vitamin E

Ci N

L-carnosine Nimodipine
Diethyldithio-carbamate (DDTC) Omega-3 fatty acids

Chemotherapy-induced Peripheral Neuropathy

Prevention

Recommendation 1.3

The following cannot be recommended to try to prevention of CIPN,

outside of a clinical trial:

* Acupuncture
Exercise

Ganglioside-monosialic acid (GM-1)
Cryotherapy
* Compression

FACTAG aibesl scmimeet)

The Effects of G i sialic Acid in Ta>

Peripheral Neurotoxicity in Patients with Breast Cancer
A Randomized Trial P st (2020) 112{1)
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Chemotherapy-induced Peripheral Neuropathy
Prevention

Recommendation 1.3

The following cannot be recommended to try to prevention of CIPN,

outside of a clinical trial:

Acupuncture

Exercise

Ganglioside-monosialic acid (GM-1)
Cryotherapy

Compression
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Let’s Focus on Cryotherapy in General, First

¢ |. Alopecia prevention

¢ 1l. 5 FU-induced mucositis prevention
¢ lll. Onychomycosis

¢ |V. CIPN
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History of Cryotherapy for Alopecia

* When was the first published report that suggested
that scalp cryotherapy was helpful for decreasing

chemotherapy-induced alopecia?
* When were the convincing trials published that

made scalp cryotherapy relatively common?

* How many years did such take?

Review Article

Supportive Cryotherapy: A Review From
Iead 10 Toe

Kunal €. Kadakia, MD, Shaina A. Rozell, MD, Anish A. Butala, BS, and

Scalp Cryotherapy
First report 1973
As of 2013

Over 59 non-randomized reports
7 randomized trial reports

JAMA | Original Investigation

Effect of a Scalp Cooling Device on Alopecia in Women
Undergoing Chemotherapy for Breast Cancer
The SCALP Randomized Clinical Trial

Julle Nanga, MD; Tao Ware. D; Krsten Ofte, BA: o
Franke Holmes. MD: Jame ABraham, MD: Maro Lacoutre, MD: Jay COUTEt, M Richard Paxman, BSC:

Mt Rude, ANF: Susan Hilenigeck, PRD; C. Kent Osbor Mathafiar Aimaw, MD

JAMA. 2017:317(6)-596-605. do: Jjama 201620039

JAMA | Origina Investigation

Association Between Use of a Scalp Cooling Device
and Alopecia After Chemotherapy for Breast Cancer

JAMA. 2017:317(6)-606-614.doi I
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History of Cryotherapy for Alopecia

* When was the first published report that suggested
that scalp cryotherapy was helpful for decreasing

chemotherapy-induced alopecia? 1973
* When were the convincing trials published that

made scalp cryotherapy relatively common? 2017
* How many years did such take? 44 years

Cryotherapy Topics

*|. Alopecia prevention

¢ Il. 5 FU-induced mucositis prevention

¢ lll. Onychomycosis

* V. CIPN

Oral cryotherapy works

Inhibition of fluorouracil-induced
stomatitis by oral cryotherapy

Mahood DJ, Dose AM, Loprinzi CL,

Veeder MH, Athmann LM, Therneau TM,
Sorensen JM, Gainey DK, Mailliard JA,

GusaNL, et al

J Clin Oncol 1991
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30 = 60 minutes

A randomized clinical trial of two different
durations of oral cryotherapy for prevention
of 5-fluorouracil-related stomatitis

Rocke LK, Loprinzi CL, Lee JK, Kunselman
SJ, Iverson RK, Finck G, Lifsey D, Glaw
Stevens BA, Hatfield AK, et al

Cancer 1993

Cryotherapy Topics

*|. Alopecia prevention

¢ Il. 5 FU-induced mucositis prevention
¢ lll. Onychomycosis

* V. CIPN

Cryotherapy for Onychomycosis

* First report 2005

* Multiple subsequent reports-many positive

For Educational Use Only
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Cryotherapy Topics

* |. Alopecia prevention

¢ Il. 5 FU-induced mucositis prevention
¢ lll. Onychomycosis

¢ V. CIPN

Topical cryotherapy for preventing paclitaxel
neuropathy

* The story starts about 2010, in terms of rumors.

Dot 10,

Presented on April 13, 2022

CLINICAL TRIAL
Risk of docetaxel-induced peripheral neuropathy among 1,725
Danish patients with early stage breast cancer

L. Eckhoff - A_ S. Knoop - MR Jensen -
B. Ejlertsen - M. Ewertz

For Educational Use Only
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Eckhoff et al., 2013

* Retrospective report, regarding docetaxel-induced peripheral

neuropathy among 1725 Danish breast cancer patients

* Pts who used frozen gloves and socks (40% of the patients) during
treatment had a 44% reduction in subsequent neuropathy problems

(P <0.0001)

The role of limb hypothermia in preventing
paclitaxel-induced peripheral neuropath

Raghav Sundar, Aishwarya Bandla, Stacey Tan, Nesaretnam Barr
Kumarakulasinghe, Anand Devaprasath Jeyasekharan, Samuel Guan
Wei Ow, Jingshan Ho, David Shao Peng Tan, Joline Si Jing Lim, Joy
Vijayan, Zarinah Hairom, Sally Ang, Lun-De Liao, Soo-Chin Lee, Nitish

Thakor, Einar Wilder-Smith
Singapore
ASCO 2016; Abstract No: €21696

Front Oncol. 2017 ; PMID: 28119855

Methods

Breast cancer patients treated with weekly with paclitaxel (80 mg/m?) for at

least 12 cycles

Limb perfusion cryoRx given on the dominant hand and foot for 90 min

Non-dominant side was untreated control

Primary endpoint: Semmes-Weinstein monofilament test (MF; tactile

changes from baseline) at 12 weeks

For Educational Use Only
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RENVIS

* 44 patients registered, 36 evaluable

Results

Cryotherapy | Contol [P __]

Monofilament test*
Hands 28% 81% <0.01
Feet 25% 64%
<0.01
Neurotoxicity Questionnaire* 19% 67%

Rx tolerability No dropout from
cold

*Deterioration at end of 12 cycles, from baseline

Mayo Clinic Pilot CIPN Cryotherapy Trial

For Educational Use Only
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Contents lists availabla at Scionced

TPe Breast

journal homepage: wy
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Original article
Randomized controlled trial of cryotherapy to prevent paclitaxel-
induced peripheral neuropathy (RU2215111); an ACCRU trial

Kathryn J. Ruddy

Adedayo A. Onitilo <, Amy C. Vander Woude ', Maria T. Grosse-Perdekamp %,
Travis Dockter ", Angelina D. Tan °, Andreas Beutler *, Charles L. Loprinzi

Randomization (N=46)

y

23 Cryotherapy

Change from Baseline of Average Sensory Subscale Scores

Better 20

Worse

Pationt numbers

For Educational Use Only
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Change from Baseline of EORTC QLQ-CIPN20 Sensory Subscale in Three Trials

Better 2

Change from Baseline of EORTC QLQ-CIP20 Sensory Subscale in Three Trials
(Condensed into 4 Arms)
Beter

Worse -60
o

Patent numbers
— 2 1

2
19

¢ Several other small study reports

* Many positive, but not all

For Educational Use Only
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Efficacy of compression therapy using surgical
gloves for nanoparticle albumin-bound-paclitaxel-
induced peripheral neuropathy:

A phase Il multicenter study by the Kamigata breast
cancer study group

Tsuyuki S et al; Japan

SABCS 2016; PD4-08

Breast 2019; 47: 22-27

Methods

¢ 2 Surgical Gloves that were smaller than what would

usually fit on one hand for 90 minutes.

* The other hand, served as a control.

For Educational Use Only
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Results
¢ 43 pts enrolled; 42 evaluable

¢ CTCAE G2 sensory neuropathy
* 76% in control hands

¢ 57% in gloved hands

* PNQ results: G4 CIPN was significantly higher in the control hands than

in the gloved hands

Cryocompression for enhanced limb
hypothermia in preventing paclitaxel-induced
peripheral neuropathy

Raghav Sundar, et al
National University Health System
Singapore, Singapore

ASCO abstract 10095; 2018

Results

13 pts underwent 142 cycles of cryo-compression concomitant with
chemotherapy

Mean skin temperature reduction of 3.8 + 1.7°C achieved and well
tolerated

Only 1 pt required an intra-cycle temperature increase, with no early
termination of cryo-compression in any subject

Suggestion of benefit

For Educational Use Only
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Randomized Controlled Selection Trial of Cryotherapy vs.
Compression Therapy for the Prevention of Taxane-
induced Peripheral Neuropathy in Breast Cancer Patients

CUMC IRB #AAAR9515
Protocol (v. 7/20/18)

Dawn Hershman, MD, MS
Principal Investigator

Factors that support the use of Cryo-
compression therapy

* The magnitude of the clinical problem of CIPN

* The promising-appearing early results discussed
above

* The absence of other established means of
preventing CIPN

* Data supporting that cryotherapy will decrease nail
toxicity

Factors that discourage the use of Cryo-
compression therapy

* The rare reports of frostbite with this approach
¢ Patient discomfort with cryotherapy

¢ Logistical difficulties with providing this therapy (for
patients, families, and nursing staff)

* The lack of definitive proof that this approach
decreases CIPN

For Educational Use Only
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Cooperative Group Protocol Proposal

STOP CIPN: Randomized trial of Limb
CryocompreSsion versus ConTinuous cOmPression
versus Low Cyclic Compression for the Prevention of

Taxane-InduCed perlPheral Neuropathy (S2205)

Study Chairs: Committee Chairs:
Melissa Accordino, MD, MS N. Lynn Henry, MD, PhD
Kathryn Pennington, MD (NRG) Michael Fisch, MD, MPH

Statistician:

Co-Investigators:
Joseph Unger, PhD

Dawn Hershman, MD, MS
Charles Loprinzi, MD (Alliance)
Debra Barton, PhD (NRG)

Patient Advocate:
Anne Marie Mercurio

TOP CIPN Study Schema

Patients starting taxane*
+ Weekly paciitaxel x 12
+ Weekly paclitaxel x 12 + carbo
- PacltaxelCarboplatin 43 x 6
B e R Y I — N

+ No prior neurotoxic chemo
« No pre-existing neuropathy

“concurrent biologic therapy is allowed «| Low Cyclic Compression (control)
including but not fimited to ab,
per nab, pembrolizumab

mab, b

Intervention on all 4 extremities, starts 30 min before taxane and continued until 30 min after taxane completed
Cryocompression: temperature 11°C and cyclical pressure 5-15 mmHg (cycles from 5 to 15 mmHg every 5 min)
Continuous Compression: continuous pressure of 25 mmHg

Low Cyclic Compression (control): Low cyclical pressure of 0-5 mmHg (cycles every 5 min). Not expected to
significantly decrease blood flow, alter neurotoxic chemotherapy delivery to extremities, or to prevent CIPN

For Educational Use Only
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Paxman Study Device

Status

* Approved by SWOG Executive Committee
* FDA determined no IDE is needed

* Concept approved by DCP on 3/25/22

* Protocol development

* Site identification (~25 sites)

* If interested in being a site, contact:

* Dr Melissa Accordino

Why should we not just embrace what seems
to work and not subject patients to a control
arm?

For Educational Use Only
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What can we learn from the story about CaMg
oxaliplatin CIPN prevention story?

Time to Grade 2 Oxaliplatin — Induced Neuropathy

Without
Grade 2
neuropathy
(% of
patients) —CaMgiCallg
—PlaceboiPlcebo
CaMgiPlacebo

Calcium and Magnesium Use for Oxaliplatin-
Induced Neuropathy: A Case Study to Assess
How Quickly Evidence Translates Into Practice

© INCCN—Journal of the National Cormy ancer Network | Volume 13 Number 9 | September 2015

For Educational Use Only
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TarvDoc Jan-Der Jan-lum
2012 2013 2014

This supports proving that a
therapeutic intervention really
works, prior to widely endorsing it

Conclusions

* CIPN is a big problem

* Nothing has been proven to prevent, other than
holding neurotoxic chemotherapy
¢ Cryotherapy has been shown to work for
° Alopecia prevention
° Bolus dose 5FU mucositis prevention
* Onychomycosis prevention

Cryotherapy looks promising for preventing CIPN

For Educational Use Only
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Research Fund
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The Telehealth Team
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