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Objectives

 Define chemotherapy induced peripheral 
neuropathy (CIPN)

 Identify common causes and risk factors
 Describe common symptoms and 

clinical evaluation
 Describe both pharmacologic and non-

pharmacologic management options



What is CIPN? 
- Damage to nerves that are 

distal from the brain and 
spinal cord due to 
chemotherapy

- Nerves carry sensation back 
to the brain

- Nerves help the brain 
control movement and 
proprioception

- Nerves can help regulate 
blood pressure, bowel 
movements and urination

- Dysfunction of the peripheral 
nerves can result in 
disability and chronic pain 
negatively impacting QOL



Background
 Overall incidence of CIPN ~30-40% in patients 

getting multiple drugs/regimens
 One of the most common dose limiting side effects of 

chemotherapy
 Most common with breast and colon cancer, head 

and neck regimens
 Incidence depends on 

 Prior risk factors (i.e. poorly controlled DM)
 Chemotherapy (agent/dose/duration of exposure)

 Severity is dose dependent and cumulative
 Symptoms often get progressively worse as chemo 

continues without improvement between doses
 Signs and symptoms may continue to develop for an 

additional 2-6 months post therapy (“coasting”)



Chemotherapy Culprits

 Platinum Agents (13-35%)
 Cisplatin, oxaliplatin

 Vinca alkaloids (32%)
 Vincristine 

 Taxanes (18%)
 Docetaxel
 Paclitaxel

 Bortezomib (10%)
 Ixabepilone
 Thalidomide



Sensory
• Gradual onset
• Classic  stocking glove distribution

– Start in hands and feet
– Symmetric

• Numbness
• Paresthesia

– Burning
– Tingling
– Pins and needles
– Sharp, jabbing pains

• Poor proprioception
– Don’t know where hands and feet are in 

space
– Falls
– Trouble moving around at night

Classic Symptoms of Neuropathy



Common Symptoms of Neuropathy
Motor: 

rare (30-40% with thalidomide and 
14% with taxanes)

 Weakness 
 Most common in feet

○ Foot drop
○ Proximal weakness 

(inability to stand)
 Small muscles of hands

○ Reduced grip strength

 Cramps
 Tremors



Rare symptoms of neuropathy

 Autonomic 
signs
 Orthostatic 

hypotension
 Constipation
 Impotence
 Bradycardia
 Vincristine 

increases risk 
(most commonly 
constipation)



Rare symptoms of neuropathy
 Oxaliplatin induced acute neuropathy

 Starts hours – days after first dose
 Discomfort touching cold items, swallowing cold 

liquids, throat discomfort, muscle cramps
 Paclitaxel induced acute neuropathy

 Acute pain syndrome starting within 1-3 days after 
chemo

 Arthralgias and myalgias
 Acute phase self limited
 Increases risk of severe chronic peripheral  

neuropathy



Clinical Evaluation of Neuropathy

 Neurological examination
 Test feeling to different types of sensation 

(sharp/dull, temperature, vibration)
 Test reflexes (diminished in PN)
 Test motor strength
 Test balance and gait (Romberg)

 Do the symptoms and signs fit a diagnosis of 
chemotherapy induced neuropathy
 Timing: did it start after the chemo started or within 6 

months of stopping? 
 Symmetry
 Starts distally
 Length dependent (feet before hands)



Confounding factors

 Diabetes
 Medications
 Chronic excessive alcohol use
 Inherited neuropathies (i.e. CMT)
 Infections (Lyme, HIV) 
 Rheumatologic diseases (Sjogrens)
 Metabolic disease (kidney/liver failure)
 Entrapment neuropathies (i.e. CTS/ulnar)



Discussions with patients
 Inform patient of the possibility or likelihood 

of CIPN
 Discuss other risk factors and any that can 

be addressed/corrected
 Education re early detection and reporting 

to prevent permanent damage
 Remind patients that numbness is 

generally not improved by medications
 Weigh the severity of symptoms against 

need for the particular chemo vs changing 
therapies



Prevention
 Nothing has been proven. ASCO guidelines instruct 

clinicians to NOT offer: 
 Vitamin E (several positive small trials not confirmed in larger trials)
 Calcium
 Magnesium
 Anti-seizure medications
 Venlafaxine EFFOX study

○ Randomized, double-blind, placebo controlled
○ 48 pts with oxaliplatin-induced CIPN while undergoing ctx
○ 31.3% vs 5.3% achieved “full relief” (p=0.03)
○ Small study, body of evidence not strong enough

 Ongoing clinical trials
 Reducing the dose of chemotherapy or changing to a different 

type

Durand JP, et al. Efficacy of venlafaxine for the prevention and relief of oxaliplatin-induced acute 
neurotoxicity: results of EFFOX, a randomized, double-blind, placebo-controlled phase III trial. Ann 
Oncol. 2012;23(1):200



Treatment: Duloxetine….the only 
proven therapy
 Smith et al

 Phase 3, randomized,  placebo-controlled, cross-
over trial of 231 patients with CIPN. 

 Patients received 30mg of duloxetine or placebo 
Week 1 and 60 mg of duloxetine or placebo for 4 
more weeks. 

 Duloxetine group reported a significant decrease in 
average pain compared with those who received 
placebo (P.003). 

 Duloxetine group also had decreased numbness 
and tingling symptoms.

Smith EM, Pang H, Cirrincione C, et al: Effect of duloxetine on pain, function, and quality of life among patients with chemotherapy-induced 
painful peripheral neuropathy: A randomized clinical trial. JAMA 309:1359-1367, 2013.



Other Treatments

 Seizure Medications
 Gabapentin
○ FDA approved for post herpetic neuralgia. 
○ Starting dose 300 mg daily, increase to 300 mg tid 

over 3 days. Max dose 3600 mg
 Pregabalin
○ FDA approved for diabetic neuropathy
○ Starting dose 50 mg tid, increase to 100 mg tid 

after 1 week
 Watch for peripheral edema and weight gain, 

mood changes 



Other Treatments
 Tricyclic Anti-depressants

 Amitriptyline 
○ FDA approved for diabetic neuropathy
○ Starting dose 25 mg qhs. Titrate slowly to max of 

150 mg daily
 Caution in elderly 
 Can cause SIADH, tardive dyskinesia, urinary 

retention
 Local therapies

 Capsaicin cream, lidocaine patches, 
amitriptyline/ketamine cream

 Narcotics: generally ineffective



Supportive Care
 Physical therapy

 Gait training to avoid falls
 Assistive devices (canes)

 Occupational therapy
 Help preserve function in hands
 Ankle-foot orthotics, braces

 Acupuncture
 Biofeedback/ Relaxation
 Tens unit therapy*

 2010 study, 15/16 CIPN patients treated with a 
transcutaneous electrical neuronal stimulation (TENs) 
machine reported a greater that 50% reduction in pain

*Smith TJ, Coyne PJ, Parker GL, Dodson P, Ramakrishnan V. Pilot trial of a patient-
specific cutaneous electrostimulation device (MC5-A Calmare(R)) for chemotherapy-
induced peripheral neuropathy. Journal of pain and symptom management, 2010.



Quell device (Neurometrix)

 TENs band that is worn around 
the leg, just below the knee. 

 FDA approved for chronic pain 
 Worn under clothing and during 

sleep. 
 Convenient alternative to oral 

treatments and TENs devices 
that require frequent trips to the 
clinic.



Clinical Trial Option

 Quell TENs band for chemotherapy-
induced peripheral neuropathy (CIPN)

 Single-center, open-label, single-group 
feasibility pilot study

 30-40 cancer survivors with continued 
CIPN symptoms >3 months from last 
chemotherapy

 Use the band at least twice a day for 1-12 
hours for 6 weeks

 Response determined based on 
questionnaires and neuro exam

Nimish Mohile, MD and Jennifer Gewandter, PhD



Prognosis
 Platinums

 Majority of pts get partial improvement
 Full recovery 40% (can take up to a year)*

 Taxanes
 High rate of improvement

 Early detection and intervention improves 
outcomes

 Burning pain is often reversible with treatment. 
Numbness is not. 

* Argyriou AA, Bruna J, Marmiroli P, et al: Chemotherapy-induced peripheral neurotoxicity (CIPN): an update. 
Crit Rev Oncol Hematol 82:51-77, 2012.



Challenges for patients

 Agents take time to work
 Limited efficacy
 Symptoms and improvement are hard to 

define/measure
 Cost of medications and lack of 

coverage for non pharmacologic 
interventions



Conclusion

 Most commonly caused by taxanes, platinums, 
vinca alkaloids

 Presents symmetrically in stocking-glove 
fashion and in conjunction with or soon after 
chemo

 Is presents atypically, unilaterally, proximally, 
refer to Neuro sooner rather than later

 May last for years 
 Current guidelines do not offer 

recommendations for prevention
 Duloxetine can be effective for treatment


