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ABS TRACT  
 

BACKGROUND 

Chemotherapy Induced Peripheral Neuropathy (CIPN) can be precipitated by many 

modern chemotherapeutic agents. CIPN affects the patient’s quality of life not only 

physically, but also functionally, psychosocially, spiritually and affects the family as 

well. If severe acute syndrome develops during chemotherapy, doses of drugs should 

be reduced or even stopped. CIPN is a neurological side effect occurring during 

chemotherapy treatment in cancer patient depending on many factors such as age, 

dose strength, complete total drug dose received, period of therapy, use of more than 

two groups of neurotoxic agents, concomitant neuropathies (for example, diabetic 

neuropathy), genetic vulnerability, and alcoholism. Pathophysiology of CIPN is not 

clearly understood. The pathological processes by which chemotherapy drugs harm 

the nervous system structures cause CIPN. It depends on several factors or causes 

which include microtubule disruption, oxidative stress and mitochondrial break, 

changes in ion channel activity, myelin sheath and DNA damage, and neuro 

inflammation. Clinical manifestations vary from patient to patient. It is classified into 

three types such as sensory, motor and autonomic. Presently there are no standard 

guidelines for the assessment of CIPN. It is considered both objective evidence of 

neurological dysfunction and assessment of symptoms reported by the patient. 

Nurses can play a very important role in the early identification of CIPN in cancer 

patients which can help to plan and in modification of treatment. This will help 

patients to enjoy a better quality of life. This review aims to give an update regarding 

CIPN and nursing aspect. 
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BACK GRO UND  
 

 

 

Cancer worldwide is one of the leading causes increasing the 

mortality rate.1 In India, cancer is the second and fourth 

leading cause of death in urban and rural areas.2 Globally 

cancer survivors also increase as there is a significant 

advancement in cancer diagnosis and treatment modalities.3 

Neurotoxicity from cancer treatment has been widely 

recognized. Chemotherapy may have significant effects on the 

central or peripheral nervous systems that can limit the course 

of treatment. Chemotherapy induced peripheral neuropathy 

(CIPN) can arise from many modern chemotherapeutic agents. 

If severe acute syndrome developed during chemotherapy; it 

causes a reduction in doses of drug or even stopping it.4 CIPN 

continues even though treatment completes and causes 

symptom burden which affects the patient’s well-being. 

Numerous factors such as age, maximum dose intensity, 

administration time of therapy, usage of more than two 

neurotoxic agents, simultaneous other neuropathies (for 

example, diabetic neuropathy), genetic predisposition, and 

alcohol abuse influence occurrence of CIPN. The onset, 

severity, characteristics, and duration of clinical 

manifestations of CIPN are highly variable. Neurotoxicity due 

to chemotherapy administration includes peripheral 

neuropathy which develops alteration in sense of 

temperature, tingling or burning in extremities. Also, in some 

patients, they develop changes in vision and hearing. These 

symptoms may increase as chemotherapy progresses.6 Also if 

patients having additional disease conditions such as diabetes, 

hypertension, hypothyroidism may worsen the degrees of 

CIPN. 7 Currently, there are no preventive measures available 

for CIPN. Some drugs are used to reduced neuropathic pain 

such as tricyclic antidepressants, antiepileptic drugs, and 

adjuvant analgesics.8 CIPN affects the patient’s quality of life 

not only physically, but also functionally, psychosocially, 

spiritually and also affects the family as well. 9 

Incidence of CIPN is chemotherapeutic drug-dependent 

varying from 19 % to more than 85 %.10 It is commonly found 

in platinum group of chemotherapy drugs (cisplatin, 

carboplatin., oxaliplatin) around 70 - 100 %, taxanes 

(paclitaxel, docetaxel)10 - 80 %, thalidomide and its analogues 

20 - 60 %, and ixabepilone 60 – 65 %.9 Chemotherapy drugs 

when used in single large dose or maximum cumulative 

exposure occurs, it increased risk of lethal effect. This can 

change temperature sensation either temporarily / 

permanently in peripheral nerves with chronic pain and nerve 

damage. Some incidental studies of CIPN found that around 68 

% observed in initial three months after exposure to 

neurotoxic chemotherapy drugs, 60 % at three months and 30 

% at and after 6 months.10 After completion or discontinuation 

of chemotherapy, patient may suffer with CIPN related 

symptoms such as pain or disturbances in sensations for 

months to years. Hence, patient may be recovering from 

cancer but suffering by chemotherapy induced neurological 

problems which affects their quality of life.11 

 

 
 

PATH OP HY S IO LO G Y  
 

 

Pathophysiology of CIPN is not clearly understood. But it 

generally explains as symmetrical and bilateral axonopathy in 

nature in which cell bodies of dorsal root ganglia would be 

affected. Each chemotherapy drug has a different mechanism 

by which they induce their anti-mitotic effects.12 The 

pathological process of chemotherapy drugs harms the 

nervous system and develop CIPN. It depends on many factors 

or causes which include microtubule disturbances, oxidative 

stress, mitochondrial injury, alter functions of ion channel, 

harm to myelin sheath and DNA. 13 

Due to the effect of chemotherapy drugs, many changes 

develop in cells which may result in DNA damage, axonal 

changes or neuroinflammation. Drugs may act on 

mitochondria, membrane receptors and ion channels which 

change intracellular homeostasis, signalling and 

neurotransmission.14 

 

 
 

RIS K F ACT ORS  
 

 

There are many studies conducted to identify predictors for 

CIPN. Patients with a history of diabetes mellitus, alcoholism 

or heredity of neuropathy are included as a risk for developing 

CIPN. Also, an indirect relationship in the pathogenesis of CIPN 

shown in patients with thyroid dysfunction, metabolic and 

infectious diseases like HIV, hepatitis B or C. Vitamin B1, B6 

and B12 deficiencies and monocolonalgammopathy.6 Some 

drugs which are used in the treatment of cancer patient like 

metronidazole, misonidazole, sulfasalazine or phenytoin also 

reported in the involvement of some degree of peripheral 

neuropathy.15 

Some other predictors mention that patients with long 

duration of cancer or presently taking cancer therapy, older 

age, obesity or more body mass index, sleep disturbances with 

severe level, anxiety or depression are involved in CIPN.16 

Patient with history of premature delivery, poor physical 

activities and higher cumulative dose of chemotherapy 

consider as predictors of CIPN.17 

Genetic factors also identified as risk factors, even though 

there is a need for more research on potential contributory 

factors. Genome Wide Association Studies identified some 

single nucleotide polymorphisms possibly connected in the 

development of CIPN. Various protein functions have been 

recognized with axon outgrowth, sodium channels and 

neuronal apoptosis.18 Older age increase 6 % more chance to 

develop CIPN.19 Also eight-time risk increase in a patient with 

a history of neuropathy for development of CIPN.17 

 

 
 

CL INI CA L MA NI F ES TAT I ON S  
 

 

Clinical manifestations differ from patient to patient. It 

indicates “glove and stocking” distribution of symptoms as 

chemotherapy drugs are likely to target longer axons in the 

extremities. Symptoms classified in three types such as 

sensory, motor and autonomic. Major symptoms observed are 

sensory.20 

After administration of chemotherapy, CIPN develops 

gradually and it progresses as treatment continues.21,14 

Symptoms, of CIPN are very subjective and the most common 

sensory symptoms occur. Symptoms are likely to starts from 

the toes and move to feet, legs, hands, and arms. It is a 

progressive distal symmetrical. Patients reported numbness, 
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tingling, pricking, burning, decreased or change in sensation or 

increase sensitivity that may be painful in extremities.22 

These symptoms often are present concurrently and 

distress cancer patients by causing paraesthesia, altered 

function and damaging hearing and vision, etc.23 Cancer 

patients experience poor quality of life due to CIPN. It affects 

serious limitations in daily activities.24,25 Patient experiences 

CIPN symptoms like burning, numbness or pain in fingers or 

hands causes problems in the performance of daily activities 

like putting a button to a shirt, holding a pen, pencil or opening 

any container. Also, the same symptoms developing in toes 

causes the problem in walking, standing or climbing stairs. 

These are experiences that can develop depression, anxiety 

and disturbances in social relations also.26 

 

 
 

CL INI CA L DIA GN O SI S  
 

 

Physicians are facing challenges to diagnose the CIPN and its 

management as no standard guidelines are available. For 

diagnosis of the patient both objective evidence of 

neurological dysfunction and symptoms reported by patient 

are considered.27 Even though there are issues in prevention 

and management, assessment for CIPN should be perform 

throughout the period of treatment. Assessment should 

involve diagnosis, functional disability and symptoms.28 

There are grading scales available such as World Health 

Organization (WHO), Eastern Clinical Oncology Group (ECOG), 

National Cancer Information Center-Common Toxicity Criteria 

(NCIC-CTC), and Common Terminology Criteria for Adverse 

Events (CTCAE).29 Also some self-reporting tools are used to 

assess the functioning capacity of the patient. These are: 

Functional Assessment of Cancer Therapy / Gynaecologic 

Oncology Group Neurotoxicity (FACT / GOG-Ntx), 

Chemotherapy-Induced Peripheral Neuropathy Assessment 

Tool (CIPNAT),European Organization for Research & 

Treatment in Cancer Quality of Life Quest-CIPN (EORTC QLQ-

CIPN), Modified Total Neuropathy Score (mTNS), Total 

Neuropathy Score clinical version (TNSc) Total Neuropathy 

Score-reduced (TNSr).30,31 

It is difficult to find out the level of physical limitation in 

patient’s daily living activities. To confirm physical limitations, 

ask patient or family members regarding difficulties to 

perform daily activities such as unable to button a shirt, 

unsteady walk, fall during walking or writing problem. If such 

observations are noticed, doctor needs to modify, interrupt or 

discontinue chemotherapy. 

 

 
 

TREAT M ENT  
 

 

Pharmacological Management 

Currently, there is lack in effective treatment regime which 

helps to prevent or lessen the CIPN. Although many 

pharmacological trials are conducted including acetyl-L-

carnitine, acetylcysteine, α-lipoic acid, amifostine, 

amitriptyline, calcium / magnesium, carbamazepine, 

diethyldithiocarbamate, glutathione, gosha-jinki-gan, 

minocycline, nimodipine, omega-3 fatty acids, vitamin B and 

vitamin E, none of them show effective results. One clinical 

trial conducted on duloxetine which shows positive evidence 

in treatment in CIPN.32,33 Also many clinical trials for CIPN fail 

to complete outcome guidelines given by IMMPACT.34 

Local applications of menthol only and also with baclofen, 

amitriptyline and ketamine has given effective results to 

reduce neuropathic pain and improvement in quality of life. 

Topical capsaicin 8 % patch applications help to reduce 

neuropathic pain symptoms. This application also found to 

improve IENF density and improvement in patient 

condition.35,36,37  

 

 

Non-Pharmacological Management 

Non-pharmacological approaches include the use of vitamins, 

exercise and cold application. Patient education and good 

communication also essential in the management of CIPN. 

Neuromodulation, transcutaneous electrical nerve 

stimulation, scramble therapy has shown improvement in 

CIPN symptoms but need clinical trials on large 

populations.38,39,40 

A small sample study was conducted for the prevention of 

CIPN of cryotherapy with frozen socks, results show 

effectiveness, but evidence is limited.41 

Regular exercises help to strengthen muscles and improve 

nerve functions, so it is essential to inform the patient and 

motivate them to perform daily some light exercise. Exercises 

help to improve coordination and neuromuscular functions; it 

is advised to practice with onset of symptoms of CIPN.42,43 

To improve coordination, sensorimotor function and fine 

motor function the training should begin with the onset of 

manifest of CIPN at the latest. 

 

 
 

NURS IN G I MP L ICAT IO N S  
 

 

Nurses can play very important role in early identification of 

CIPN in cancer patient which can help to plan and modify the 

treatment. This will help patients’ to proceed to better quality 

of life.44 Chemotherapy induced nerve complications can be 

reduce by appropriate identification of symptoms which helps 

to reduce nerve injury.45 It is revealed that patients  neglect 

symptoms of CIPN and often are unreported to doctors 

because of reasons like fear of discontinuing chemotherapy, 

doctors awareness that it is common side effect and there is no 

specific treatment available.26,46 Routinely nurses have to 

assess each cancer patients who are coming for chemotherapy 

with neurotoxic drugs for symptoms of peripheral 

neuropathy. 

Nurses have to be aware that patient may not report or 

noticed CIPN symptoms as painful, so when doing assessment 

ask regarding any new numbness, tingling or any changes in 

sensation. If patient reported such symptoms, additional 

neurological assessment and fall risk assessment is 

necessary.47 At present to save patient’s wellbeing nurses are 

recommended to give health education which includes 

identification of symptoms and lifestyle modification.48,49,50 

 

 

Teaching Includes 

1. Orientated and make patient and their family members 

aware regarding clinical manifestations of CIPN and 

motivate them to report as early as they notice to their 

doctor. 
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2. Teach patient and family members regarding importance 

of providing or keeping safe environment, because 

patient may lose sensations and may not able to identify 

injury to extremities. 

3. Ask family members to apply non-skid surfaces on floors 

and tubs. 

4. Keep well lighted room and illuminate stairs or entrance 

areas. 

5. Encourage patient to observe feet daily for injury. Wear a 

closed-toed shoe which is properly fitted. 

6. Avoid walking without footwear. 

7. Avoid sitting with cross legs. 

8. If sensations change, ask someone to check temperature 

of bath water or use water thermometer. Maintain 

temperature of water 120 °F or below. Avoid very hot or 

cold water. 

9. Protect extremities from cold by using gloves and socks, 

because patient is having risk to develop thermal injury. 

10. Daily check skin for any cuts, abrasion or injury. 

11. Explain symptoms of autonomic dysfunction which 

includes constipation, urinary retention, postural 

hypotension such can be managed by, before standing 

hang the legs then stand, use fiber rich diet and plenty of 

fluids. 

12. Motivate the patient to perform regular light exercise 

such as walking which help to maintain physical activity 

and improve blood circulation. 

13. Ask for quit smoking and alcohol 

14. Explain to avoid activities which may cause stress on a 

nerve such as playing tennis, golf or typing. 

Nurses should help to find out risk of safety problems in 

their surrounding and suggest changes, so it will prevent 

injuries or fall.9 

 

 
 

 

CONC LU S ION S  
 

 

 

Chemotherapy goals have changed from curative to 

continuation of treatment and better outcome with regard to 

quality of life. This increases the importance of vigilant 

practice during chemotherapy. Progression of treatment with 

chemotherapy increases risk of CIPN as there is till now no 

preventive treatment available. Nurses can play an important 

role in early identification of CIPN. During each visit of patient 

for chemotherapy, clinical assessment of upper and lower 

extremities is helpful to identify CIPN early. Education can 

help to identify risk factors in surrounding environment and 

modification in environment and activities help to maximize 

physical functioning of patients which help to achieve better 

outcome and quality of life. 
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