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Peripheral Neuropathy and Pain Caused by Cancer Chemotherapy

Kyomin Choi, MD, Jeeyoung Oh, MD, PhD

Department of Neurology, Konkuk University Medical Center, Seoul, Korea

Peripheral neuropathy and pain are common adverse effects of chemotherapy, which incidence are rising significantly

commensurate with extension of survival period in cancer patients. Chemotherapy-induced peripheral neuropathy is caused

by most commonly used chemotherapeutic agents including platinum compounds, taxenes, proteasome inhibitors,
thalidomide, and vinca alkaloids. Management of neuropathy and pain caused by chemotherapy is still challenging due to

there is no proven therapies and preventive methods. The pain and its impact are becoming a main deterioration factor in

quality of life and economic burden in our society. We review the mechanism, clinical characteristics, updated evidence of
possible management of neuropathy and pain caused by traditional chemotherapeutic agents for contributing to the
application of clinicians in their actual medical environment.
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Figure. The proposed targets of chemotherapy-induced neurotoxicity in the peripheral nervous system. Adapted from Wang et al." with permission

of Elsevier B.V. TRPMBS; transient receptor potential cation channel subfamily M (melastatin) member 8.
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Table 1. Summary of neuropathy caused by chemotherapeutic agents
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Agent Onset time Recovery Characteristic

Cisplatin Occurs at 250 to 450 mg/m2 Some resolution over years, frequently More ototoxic than other platinum compound agents
(cumulative dose) irreversible

Oxaliplatin Occurs at 850 to 1,800 mg/m2 Similar to cisplatin but more More neurotoxic than other platinum compound agents,
(cumulative dose) chronic/long-term neurotoxicity acute cold allodynia/hyperalgesia

Taxene 3-5 weeks Gradual improvement after the treatment Taxene-induced acute pain syndrome

cessation, may be sustained over few years
Bortezomib Any time About 3-6 months after the agent cessation ~ Favorable outcome with dose reduction or cessation
Thalidomide  Any time Minimal to mild damage can be recovered ~ Mostly irreversible when severe damage occurs

Vinca alkaloid 1 month 3-24 months

Coadministration with azole group agents should be
avoided

J Korean Neurol Assoc Volume 39 No. 1, 2021 3



SEe) AR 495
_1?_

=) »
1= .
2 AR

N
-
2

[

73%%"] FERE Ak 17%0014 T1%7H2] Atsmtct
A Aol =
Sor 01’%*94 S Bl TN 2AlSte], Al SR ek
HF ool et taxene AR A A F S5O AoV
35t Aoz 2AgH]*

Oxaliplatin ¢ A] G437|12 ‘ﬂ“ﬂé’é}%
EollA e THYAQl TRA O] Wk e, ol &
o7 Wsl =2 ZANtaxeneE-a 50, taxene acute pain
syndrome)o] &4 ek FeF A&E AlFFERAL 2-3Y S
o] WAsto] oA AUt A&EE PFoR == o
Tt AREESOA e Sash AR oA 5
ﬂlﬂr, Docetaxeliﬁ}h paclitaxelo] ©] Z31] ¥HAIsI=0] AA| X

712t &3 BAE oFE ol 2L 5 86%9] kel WY 5

% Harsto] gof X]E'J w471 B W Al HEEA] aresfof
gk’ el Wl Bl eokolt G471 6% vk

o FUAIR A=A o= 3f SA5=8A19] e AAA
o 2l Jo] JHOR FHE KBS
wE 7L o] W A9 ¢Fe] o7t Q= - Solld 54
o] HE 2AHW o &k IS AlofstAY 7hkIE
(gabapentin) o7} S @holo]l o] HQltt= Ha) Qlrk o
WAoR G52 Alofsh] Hsf AE|Ro| = o AEmIA 52
ARgol Al wh glovt ojnl Q= oﬂm oFEe FARE Aol
oh? w0 R 24199 A YRR olelE) 7H2ha7

o] & WS TaxeneZ| B ofzol ofel A=Ak el
SHA| e A = ARl A 7 FloFeAl 9

ol 270l HuRh, A7l =Ao] S Aol ekt ol

O

2239 taxeneyq]oﬂ oF

o] H]—Aﬂ

= He 3

AN AREESo| FEAL BAAZAIA waE 4= Qe
T 285 8l AREY-E2o a4 AE $-

A el 4= glon, FeASA, AHAR-2A, vied KEA

= o] AME|T 9oL} otg Eolz| o7 2g35l= £ 2 7A)

£ 9A] itk TaxeneA|d FEZ 9 A= A] AFETRER

amifostineo]| AJLEE]o] U¥ %«%—5—3‘ A7 71T B7) Qg
OLF AA) A4 M diel Tk wolRn) Falglo

jus

] 71 9] v[ehl B, E, B IE 71 o ofsolu BaAlE
A O] Qli= ok HojFA] Es}oﬂr:}.” 71 9] #)E(lithium)
ol AW Z S AAlete] AF RS aE 7HA=t] taxene
o Qg Aol ol oEue] Mg K™

4 DCRHIEOORIN MI39F M1, 2021

3. Proteasome2IAA|

ThaFazo)] 22 27 G7E Ho|HA] 427} proteasome]
AA Aol *7P3b— Slom it ¢l bortezomib 2o &
Heb =4, ol ARl SHolA] HHI carflizumabd} ix-
azomib JA| AR HIE7} Eofuial Qlt. Bortezomibe] FAREQ]

AR} 12 oI5 0553 o FARg-E0l vl 2710 W
B 7SR Holn X& 291 3H11Q] 50%0]4] 80% o] 277}

A e LZP—O] A& 7]7} % APk Aow IR oY
X]E AN ZAlSE B2} 2
Q18] 12%9] B} S 7t
PEJ-EM WRABA & A=
A1 ek WA 0 4
Bortezomib2] A17EA] 71748 eFAs] WA A] 9k on) 4t
A%, SWAIE 9 SR oA vl lole] AEA AL
£ FEofal A32A 1E(endoplasmic retlnaculum)A &Ajo] Q9

NHoR FAENFig). " 58 Ao FilAMReE

84 28& Kl Aol J5E21eH ol bortezomibO i Q5]
Hgs 24468 249 841490 vl Aatwc)
(Fig . 27=oIt fiefo] AR WALE|: glont 53-8 FHIsh
= T gol ksl 7 Est A
FAEOE oA 417 *Mi AARIALE ofe] Fgshe 541
o] A sddo] T Jlo g gl oWﬂ& olefgt

& 5] ¢ 23] Fofgl uff gerale]
T TS vAA] oA A17He] Wyo] dolxl Anks Kol
=% 54 W‘# AlZgre] iy Atolof 71dgt lakAPE 95

AN AlFwe] vhgol me} ok FoE X
AsP|E Pk 9o &322 a3tK(Table 2).* th2 gk

2 oIgt A17W3} 2] bortezomibO &2 Q18 W2 AIFA £AT)
SRS e Sl weh 7heAel AukE HQItKTable 1). AA|



Table 2. Neuropathy and pain assessment on Common Terminology Criteria for Adverse Events (CTCAE) criteria and dose modification for
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bortzomib®'
Grade
1 2 3 4
Version 3.0
Neuropathy-sensory Asymptomatic;  Sensory alteration Sensory Disabling
loss of deep or paresthesia alteration or
tendon reflexes  (including paresthesia
or paresthesia tingling), interfering with
(including interfering with ~ ADL
tingling) butnot  function, but not
interfering with  interfering with
function activities of
daily living
(ADL)
Neuropathic pain None Mild pain not Moderate pain;  Severe pain; pain Disabling
interfering with ~ painor analgesics  or analgesics
function interfering with  severely
function, butnot  interfering with
interfering with ~ ADL
ADL
Version 4.0
Peripheral sensory neuropathy Asymptomatic;  Moderate Severe Life-threatening  Death
loss of deep symptoms; symptoms; consequences;
tendon reflexes  limiting limiting urgent
or paresthesia instrumental self-care ADL intervention
ADL indicated
Peripheral motor neuropathy Asymptomatic; ~ Moderate Severe Life-threatening Death
clinical or symptoms; symptoms; consequences;
diagnostic limiting limiting urgent
observations instrumental self-care ADL; intervention
only; ADL assistive device  indicated
intervention not indicated
indicated
Neuralgia Mild pain Moderate pain; Severe pain; - -
limiting limiting
instrumental self-care ADL
ADL

Dose-modification guidelines
for bortezomib

Grade 1 (paresthesias, weakness Reduce current bortezomib dose by one level (1.3-1.0-0.7 mg/mz) Or, for patients receiving a twice-weekly
and/or loss of reflexes) schedule, change to a once-per-week schedule using the same dose consider starting with 1.3 mg/m2 once per week
without pain or loss of function  in patients with history of prior peripheral neuropathy

Grade 1 with pain or grade 2 For patients receiving twice-weekly bortezomib, reduce current dose by one level, or change to a once-per-week
(with no pain, but limiting schedule using the same dose
instrumental ADL) For patients receiving bortezomib on a once-per-week schedule: reduce current dose by one level, OR consider
temporary discontinuation; upon resolution (grade <1), restart once-per-week dosing at lower dose level in cases of
favorable benefit-to-risk ratio

Grade 2 with pain, grade 3 Discontinue bortezomib
(limiting self-care and ADL),

or grade 4
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