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Outline of Lecture

* Define neuropathy and chemotherapy-induced peripheral neuropathy
(CIPN)

* Review risk factors, prevalence and common culprits

* Discuss symptoms and treatment strategies

& BMTINFONET 2025 SURVIVORSHIP SYMPOSIUM




What exactly is “neuropathy”?

Nuclcus

« Damage or dysfunction of
peripheral nerves

 Nerves control sensation,
movement, and “autonomics”

Cell body

This Photo by Unknown
Author is licensed under
CCBY-NC-ND
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How common is neuropathy?

At the end of one month: 68.1%
 Atthe end of 3 months: 60%
 Atthe end of 6 months: 30%

& BMT INFONET

Seretny, Marta, et al. "Incidence, prevalence, and
predictors of chemotherapy-induced peripheral
neuropathy: A systematic review and meta-

analysis."PAIN® 155.12 (2014): 2461-2470.
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What increases your risk for getting neuropathy?

Baseline neuropathy
* Age

« Smoking history
 Decreased creatinine
clearance

Sensory changes during
chemotherapy

e Seretny, Marta, et al. "Incidence, prevalence, and predictors of chemotherapy-induced peripheral neuropathy: A systematic review
and meta-analysis."PAIN® 155.12 (2014):2461-2470.

* Han, Yaqin, and Maree T. Smith. "Pathobiology of cancer chemotherapy-induced peripheral neuropathy (CIPN)." Frontiers in
pharmacology 4 (2013).

* Miltenburg, N.C., and W. Boogerd. "Chemotherapy-induced neuropathy: a comprehensive survey." Cancer treatment reviews 40.7
(2014): 872-882.
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Symptom development

« Acute or Slowly Progressive

 Why are sensory nerves more
affected than motor nerves?

 Cell bodies located in DRG,
which is outside of the blood-
brain barrier

This Photo by Unknown
Author is licensed under
CCBY-NC-ND
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Symptom categories

« Positive and/or Negative symptoms
 Positive
« Pain (shock, burn, stab, lancing)
* Dysesthesia (altered sensations), hypersensitivity
* Tingling
 Pruritis (itching), cramping
* Negative
 Numbness

 Impaired proprioception (ability to tell where body is in space)/balance
* Weakness including foot drop
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A minute about autonomic neuropathy
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How do you get diagnosed with neuropathy?

 History
« Symptoms
* Functional status
« Comorbidities
* Family history

 Exam — check motor, sensory,
balance, gait

This Photo by Unknown Author is licensed under CC BY-

* NCS/EMG B

& BMTINFONET 2025 SURVIVORSHIP SYMPOSIUM



https://en.wikipedia.org/wiki/Nerve_conduction_study
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

With the diagnosis...

* Diagnosis of exclusion - make sure you are not missing:

 Diabetes

* Vitamin deficiencies or toxicities
* Thyroid issues

* Less common things
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Which drugs cause neuropathy?

* Vincristine
 Platinum agents
 Bortezomib
 Thalidomide

« Taxoids (i.e. Taxol/docetaxel)

e Suramin

This Photo by Unknown Author is licensed
 Others
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Who can diagnose and treat neuropathy?

* Physiatry

« Otherwise known as
Physical Medicine and
Rehabilitation Specialists

* Neurology/neuro-oncology

This Photo by Unknown Author is
license d under CC BY-SA-NC
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Why care about neuropathy?

« Quality of life
* Function

« Safety
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Why care about neuropathy?

* Quality of life

« Patients who have neuropathy
from chemotherapy report
worse quality of life

* More symptoms of neuropathy =
worse quality of life

This Photo by Unknown Author is licensed under CC BY-ND

» Tofthagen, Cindy, et al. "Oxaliplatin-induced peripheral neuropathy’s effects on health-related quality of
life of colorectal cancer survivors." Supportive Care in Cancer 21.12 (2013): 3307-3313.

* Mols, Floortje, et al. "Chemotherapy-induced peripheral neuropathy and its association with quality of
life: a systematic review." Supportive Care in Cancer22.8 (2014): 2261-2269.
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How does neuropathy affect function?

 Function

« Worse performance on
functional tests

« Walking slower = increased fall
risk

 Reduced independence with
activities of daily living

This Photo by Unknown Author is licensed under CC BY-ND

*  Winters-Stone KM et al. Falls, functioning and disability among women with persistent symptoms of chemotherapy-induced peripheral neuropathy. J Clin Oncology. 35(23).
2017. 2604-2610.

* Kolb, N.A., Smith, A.G., Singleton, J.R., Beck, S.L., Stoddard, G.J., Brown, S. and Mooney, K., 2016. The association of chem otherapy-induced peripheral neuropathy symptoms and the risk of
falling. JAMA neurology, 73(7), pp.860-866.
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How does neuropathy affect falls?

o Safety

« Approximately 17% of patients with
neuropathy from chemotherapy fall

* Increased odds of falling by 1.8 — 3x

This Photo by Unknown Author is licensed
under CC BY-NC-ND

Winters-Stone KM et al. Falls, functioning and disability among women with persistent symptoms of chemotherapy-induced peripheral neuropathy. J Clin Oncology. 35(23).
2017. 2604-2610.

Kolb, N.A., Smith, A.G., Singleton, J.R., Beck, S.L., Stoddard, G.J., Brown, S. and Mooney, K., 2016. The association of chem otherapy-induced peripheral neuropathy symptoms and the risk of
falling. JAMA neurology, 73(7), pp.860-866.
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Who falls with chemotherapy-induced
peripheral neuropathy?

Almost 12% in 3 months
* Impaired proprioception, gait, foot drop

* Higher cumulative chemo dose

« Higher number of neuropathic symptoms and CIPN scale scores

Motor>Sensory symptoms
« 27% reported functional impairment

* Gewandter, J.S,, Fan, L., Magnuson, A., Mustian, K., Peppone, L., Heckler, C., Hopkins, J., Tejani, M., Morrow, G.R. and Mohile, S.G., 2013. Falls and functional impairments in
cancer survivors with chemotherapy-induced peripheral neuropathy (CIPN): a University of Rochester CCOP study. Supportive care in cancer, 21(7), pp.2059-2066.
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Can neuropathy from chemo be prevented?

« Short answer - no
« Amifostine

 FDA approved to reduce chemotherapy toxicity

 Limited evidence that it helps
 Vitamin E
 The juryis out.

* Others being investigated

* Laumet, G., Edralin, J., Dantzer, R., Heihnen, C. and Kavelaars, A., 2018. Educated CD8+ T cells prevent chemotherapy-induced peripheral neuropathy (CIPN). The Journal of Pain, 19(3), p.S8.
* Gewandter, J.S., Brell, J., Cavaletti, G., Dougherty, P.M., Evans, S., Howie, L., McDermott, M.P., 0'Mara, A., Smith, A.G., Dastros-Pitei, D. and Gauthier, L.R., 2018. Trial designs for chemotherapy-
induced peripheral neuropathy prevention: ACTTION recommendations. Neurology, 91(9), pp.403-413.

& BMTINFONET 2025 SURVIVORSHIP SYMPOSIUM




How can you treat neuropathy?

 Dose reduction or decreased
frequency of chemotherapy

« If there is a contributing cause,
treat it

This Photo by Unknown Author is licensed
under CCBY-NC-ND
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Management of neuropathy

* Medications:
* Duloxetine, venlafaxine, amitriptyline, nortriptyline
« Gabapentin, pregabalin

« Topicals such as capsaicin, lidocaine, or mix of baclofen,
amitriptyline and ketamine

Barton, D.L., Wos, E.J., Qin, R., Mattar, B.I., Green, N.B., Lanier, K.S., Bearden, J.D., Kugler, J.W., Hoff, K.L., Reddy, P.S. and Rowland, K.M., 2011. A double-blind, placebo-controlled trial of a topical
treatment for chemotherapy-induced peripheral neuropathy: NCCTG trial NO6CA. Supportive Care in Cancer, 19(6), pp.833-841.
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How can rehab medicine help neuropathy?

« Start with static standing, then add
simple manipulation, then walking,
then manipulation while walking

* Work on gait training and lower
extremity strengthening and
proprioception (ability to tell where
body is in space) e g ees

¢ Monfort, S.M., Pan, X,, Patrick, R., Ramaswamy, B., Wesolowski, R., Naughton, M.J., Loprinzi, C.L., Chaudhari, A.M. and Lustberg, M.B., 2017. Gait, balance, and patient-reported outcomes
during taxane-based chemotherapy in early-stage breast cancer patients. Breast cancer research and treatment, 164(1), pp.69-77.

* Wong, R.,, Major, P. and Sagar, S., 2016. Phase 2 study of acupuncture-like transcutaneous nerve stimulation for chemotherapy-induced peripheral neuropathy. Integrative cancer
therapies, 15(2), pp.153-164.
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More rehab interventions

 Hand therapy through a specially
trained occupational therapist can
also be helpful to focus on:

« Strengthening fine motor

« Neuromuscular re-education

¢ Ad a pt ive e q u i p m e nt This Photo by Unknown Author is licensed under CC

BY-SA

¢ Monfort, S.M., Pan, X., Patrick, R., Ramaswamy, B., Wesolowski, R., Naughton, M.J., Loprinzi, C.L., Chaudhari, A.M. and Lustberg, M.B., 2017. Gait, balance, and patient-reported outcomes during taxane-

based chemotherapy in early-stage breast cancer patients. Breast cancer research and treatment, 164(1), pp.69-77.
* Wong, R., Major, P. and Sagar, S., 2016. Phase 2 study of acupuncture-like transcutaneous nerve stimulation for chemotherapy-induced peripheral neuropathy. Integrative cancer therapies, 15(2), pp.153-

164.
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Other rehab interventions for neuropathy

« Desensitization and TENS

« Laser therapy (photobiomodulation)

« Scrambler therapy being actively researched
« Can trial AFOs for foot drop or proprioception
 Ambulatory aids

« Compression socks, wool socks

 Trial acupuncture

« Skin checks

* Pusan, S. and Abdi, S., 2018. Treatment of chemotherapy-induced peripheral neuropathy: systematic review and recommendations. Pain physician, 21, pp.571-592.
* Smith, T.J., Razzak, A.R., Blackford, A.L., Ensminger, J., Saiki, C., Longo-Schoberlein, D. and Loprinzi, C.L., 2019. A Pilot Randomized Sham-Controlled Trial of MC5-A Scrambler Therapy in the
Treatment of Chronic Chemotherapy-Induced Peripheral Neuropathy (CIPN). Journal of palliative care, p.0825859719827589.
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What can help neuropathy beyond medication?

- Exercise
* Helps symptoms
* Improve QOL and ADL independence

* During chemotherapy administration, those who exercised
experienced symptoms less commonly and also less severe
symptoms compared to those who did not exercise

e Zimmer, P., Trebing, S., Timmers-Trebing, U., Schenk, A., Paust, R., Bloch, W., Rudolph, R., Streckmann, F. and Baumann, F.T., 2018. Eight-week, multimodal exercise counteracts a progress of
chemotherapy-induced peripheral neuropathy and improves balance and strength in metastasized colorectal cancer patients: a rando mized controlled trial. Supportive Care in Cancer, 26(2),

pp.615-624.
* Kleckner, I.R., Kamen, C., Gewandeter, J.S., Mohile, N.A., Heckler, C.E., Culakova, E., Fung, C., Janelsins, M.C., Asare, M., Lin, P.J. and Reddy, P.S., 2018. Effects of exercise during chemotherapy

on chemotherapy-induced peripheral neuropathy: a multicenter, randomized controlled trial. Supportive Care in Cancer, 26(4), pp.1019-1028.
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Exercise guidelines for cancer patients

« Guidelines published by the American College of Sports Medicine
in 2010:

 Participate in at least 150 minutes of moderate intensity
aerobic exercise per week

* Include strengthening and flexibility exercises
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Exercise guidelines update from 2019

* Moderate to vigorous activity reduces cancer risk

* Frequency: 150-300 minutes per week

* Prescription recommendation:

* Moderate-intensity aerobic and/or resistance exercise

* At least 3 times per week

At least 30 minutes

& BMTINFONET

Campbell, K.L., Winters-Stone, K.M., Patel, A.V., Gerber, L.H., Matthews, C.E., May, A.M., Stuiver, M.M.,
Stout, N.L., Schmitz, K.H. and Morris, G.S., 2019. An Executive Summary of Reports From an International
Multidisciplinary Roundtable on Exercise and Cancer: Evidence, Guidelines, and

Implementation. Rehabilitation Oncology, 37(4), pp.144-152.
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General Exercise Statement

* Avoid inactivity and return to normal daily activities as much as
possible.

« Continue normal activity and exercise as much as possible during
and after nonsurgical treatments

* “Be as physically active as you are able and conditions allow”

Schmitz 2010
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Exercise Prescription

* FITT principles
* Frequency, Intensity, Training and Type

« Aerobic exercise training:

« 150 minutes of moderate-intensity exercise or 75 minutes of vigorous-
iIntensity exercise per week

« Strength training:
« 2-3 sessions per week for major muscle groups
* Flexibility:

« Stretch major muscle groups and tendons on days that other exercises
are performed

Schmitz 2010
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BUT...

« Before you start exercising, you
should be screened by a physician

« Why?
* Prevent injury

 Tailor your exercise program to
achieve your goals

Schmitz 2010
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Common Screening Areas

Neuropathy

* Musculoskeletal disorders

Fracture risk
 Heart disease”

* Lung disease”

Schmitz 2010
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Take Home Points

Exercise is safe and recommended in cancer

Before starting an exercise program, patients should be screened
by a certified physician to prevent injury

Goal is 150 minutes per week of aerobic activity, with some
strength and flexibility exercises

Modifications must be made for blood counts, bony involvement
and medical history
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Questions?

Sasha Knowlton, MD
Lineberger Comprehensive
Cancer Center University of
North Carolina at Chapel Hill
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Let Us Know How We Can Help You

Visit our website: bmtinfonet.org

Email us: help@bmtinfonet.org

Phone: 888-597-7674 or 847-433-3313
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