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Chemotherapy-induced Peripheral Neuropathy: CIPN

by  Cholada Ratanatharathorn
Cytotoxic Drugs IV Admixture, Sterile Production Unit, Department of Pharmacy, Siriraj Hospital,
Bangkok, 10700

Peripheral Neuropathy is a common complication of certain chemotherapeutic agents.
The prevalences of chemotherapy-induced peripheral neuropathy (CIPN) accounted for 68.1%,
60.0%, and 30%, in months 1, 3, and 6 after treatment course, consecutively. Common reported
symptoms of CIPN involve the sensory system and are likely to occur symmetrically, typically
spreading in a glove-stocking pattern. This can result in diminished deep-tendon reflexes. In
contrast, motor-system symptoms are rare. The most common anti-cancer agents often associated
with peripheral neuropathy are platinum analogs, taxanes, vinca alkaloids, immunomodulatory
drugs (IMiDs) and proteasome inhibitors. The pathophysiological mechanisms of each agent are
distinct but poorly understood. Due to current advances in cancer care, a huge increase in the
number of cancer survivors is expected. There is a need for caution about the potential long-term
adverse effects of cancer therapy, such as CIPN, which can have significant impacts on patients'
quality of life. (Thai Cancer J 2019,;39:28-35)

Keywords: chemotherapy, peripheral neuropathy, adverse effect

o
UNUI
o [~ -ﬂl $% v o
nafnunleanzidanfinaniinludaqiiu
aualiiffiloan liFun1sfnundai anaauuay
=K a Vo v =
sonDallannalfiuennisdinameszazeanaann
o =2 o | aa v
nM9fnEn FINHANIENUFAAMNINTI ATRE ot
-dJ U al al o o Aﬂl ] 1 7
uikluensdnspesaneeRtntnnasuasia e
Tuszeizeng Toun wensan wlszangauans sise
chemotherapy-induced peripheral neuropathy
(CIPN)" an meta-analysis 991598 E128n91
4000 9181 WugnAxgnlunsfia CIPN Auniie
v A v A al'
sa8182 68.1 TuARUWIN FR8aT 60.0 Tumaunaw
U A Aﬂl o U =
wazdaeay 30 TwAeuNYNIBINITFNEIAILLAN
111757
guaditann1MAa CIPN inulfdes
Hun miun@"u Platinum Analogs Nqu Taxanes

ﬂ@:N Vinca Alkaloids Immunomodulatory Drugs

(IMiDs) way Proteasome Inhibitor 4714 Etoposide
uaz Cytarabine @ liiiia CIPN 1Hdiae
Tnaenisinuazid sadiesiunisius aanusdn
(sensory symptoms) i 136 ¥isaTMLLANNIAT
(symmertrical) ¥nazifaLBnmuiauwaziin (Glove-

Stocking typed distribution) N ARA deep tendon

reflexes NaRa® (3UN 1) wazlenunesa Wi anlu

al

ngx Vinca Alkaloids fianxnsndenaluszuunig
&an1s (motor symptom) v liinan1saauuselé
P Hguslunafia CIPN dnazauiuznnen uas

| da/ Vo <A o Vo
anngazifluninauanslFfuanisanasldunns

aNay

AL el y ‘Luﬂimmﬂqaﬁmmsgmmmﬂ

. . v o~ = 4
i danann n1sfuasanidanlng aeuuse 7
ihlugnslasuulaenninwadiavesdilenlunis
ViFandszandi anantlisieaanuunneniiEsnenas

a No o - o |
Lﬂ@ﬂu@]m?ﬂqLﬂNUquﬂ Wﬁ\@@qquqiﬂ@]ﬂq?uﬂﬂ




30 15815b5ANEL5 I 39 aUUT 1 NATIAN-RWIAN 2562
Dorsal Root
Ganglion
S e — Platinurm Compounds
pinal © N Vinca Alkalowds
\ J Taxan
\9 F:n:-(::mdﬂ
Myel;\\ Bortezomib
\ E j Vinca Alkaloids
Microtubules : Taxanes
*_‘ Bortezomit
ﬁ Jll Mitochondria S — Taxanes
- ‘ Bortezomib
\ lon Channels v
Vﬁem / - Oxaliplatin
/( —
- Thalidomide
Vinca Alkalowds
Taxanes
Thalidomide
Nerve Terminals
7U7 1 usma Glove-Stocking typed distribution uardausing 7 resszuulszamdautaieiiin
wensanmaIneaiinlpeiasng P
n13¥neEn " \in DNA intrastrand crosslinking tinlilgnseiu

a o o 1 a = dl 1 1

gualtndausazaiia dnalnfideuasa
dusing 7 TesTULLszanuAnsais daulunudn
feafidninfludauiiesNaunsneinudin blood-
brain barrier (BBB) # wsd115U blood-nerve
barrier (BNB) 1114 intaltintnanunsnsnwdin iU lé

. < .y “

ag9mad Insaniziaquilaiama dorsal root
ganglia (DRG) WAy peripheral axons’ 29104
anunTnduasia microtubule TednATylWNTUIUES

. 4 L
WAL UUALANTARLITLANNFG ]

ng Ne AN VI UAT dinadawe S aaIw
Uszamarudane
Platinum Analogs

Platinum Analogs 1lsznaufiag Cisplatin,

Carboplatin waz Oxaliplatin aengnalaanisinli

NILUIUNI34379 DNA wazyinliiniaadnieann

, do oy a .
NITLIUNT apoptosis NANTMTIWIRA CIPN %an
w1anAaelungy Platinums azliazany DRG
wazin adlszamFunanagdangninanaly
(A13799 1)

Cisplatin " 3iAa1n19229 CIPN THmitia
2atinaw 7| Ae Uan 91 auillgnisiuaasgan's
fiatag TA39a319MaNT8Y Reactive Platinum Az

1 = A % =
awnsamsetlussuulnaliawaenlfuiunansll
wasanugaliien Cisplatin T Tnawudnsedy

v X A ~ | @
ANLindiuaed Platinum lwideanasegiiussas
NANUUR AN NANAUT LA NTULINTBIN9LAA
CIPN’

. oA A4 o No o A

Oxaliplatin #inalnisariueaiiintngu 7

T linanansann Ae azldinalnansesia




'
o o

guANUNURNNEafane1San1nUseamawlaie

daam IAws5155 31

A17997 1 nadianensanmszamaculanalunguen Platinum Analogs®

= ana t4 o v a R
Fdasn AuANT AupENdEANNLAINA  n1sHUA2AINaIN1saRelaA
(5asaz) a1n1s
Cisplatin 49-100° 300 mg/m? Wusalfunedau (masanugn
% o a dy %
gudnenagalannisuinauls)
Carboplatin 13-42"° 800-1600 mg/m® Witlas Cisplatin
Oxaliplatin 85-95" Anldynaunen nelu 1 ddanni
(WREUNAL) (gnnszfulffiasaaii)
Oxaliplatin 16-21 700 mg/m? lszancu 3 1hau vzl
(3959

voltage-gated sodium (Na*) ion channel ¥n1#iiAn
nnsveuinlaauuladl uazsviutseamaay
ﬂmaﬁmmifarfi@mﬁumm?ﬁnmﬁyu 2137
nulftesme dautareuay 91 wazin Aeenis
1 Inegnnazfiulffaaaauiduy vsaenannlimia
stlaafiannssingl wenaniis Oxaliplatin €

AN ANABINNFVRITULAINTT Wi NN

'
A =

n3zaN vsanaLn3e’ Heln19azan93IuIAY
< d' \ %
NnTua1anLann1rnNInauliannsaldan
aduaziulfidenas 20-50 aavfilaeieunnd
155u81® An1sAnenudnnisliien Oxaliplatin
= < o o P~ % P
Mt 6 Falue Weuiunslienuuunnggiu
2 diaTus aunsnanANgULIITed CIPN 18 Batay
6.2 Weufufesas 18.7)" visan1s@nen "stop-and-
N v . . A
go" Nanszazianislfien Oxaliplatin WiRe NS
A a 1 [ val ::
3 1heu waridustasnsnauaznauni liianas

WUINAN1908AgLRANNTAIN9AA CIPN NIguuss

i (Besas 3 Weauiuesay 25)°

Taxanes
#1lungN Taxanes 1A Paclitaxel way
Docetaxel a8ngnalaan139uiy tubulin 11 micro-
tubule Taflugauilsznavang mitotic spindle N3
\NA stable tubulin §ULULIUNNT depolymeri-
zation inliEadinANTs apoptosis N9eANYYIEHE
. o @ o oo ¥ a o
microtubule # HhiamauanninlinAN 3 IAI919
A =R o gy a a v
nN3deANITRTTLILLITA M AN liAnAneBanna
= = 1 y 8%
uwazlunstiguussannnsninasiesyuudanislidae
1 [ o % A o o ¥ o 1
uiy anannlinisemedeasinldaunn ww

a o A a d’ P A 3
nsuBiuALYee videansiAu Jewu lidies

v
o '

Paclitaxel 21:130t0A CIPN T@siausnng 1

enaauan Tnadglidnsninnsifinegnsenay 59-78

wnnendzanminiBuiiannis faus 300 mg/m?

IAENLINANHLNNTLIUITIIN NANUALUD
Paclitaxel WuANARAN13AA CIPN Ingszeziaan

s

e Paclitaxel wuy 3 d9lu4 azingiznisnl

N19476 CIPN 81nN31n15tienuny 24 dqlug'




32 7sdnslsAnziSe

nab-Paclitaxel

Albumin-bound
particle

Paclitaxel

Cremophorsolvent
micelles

2 wamsmannuansngTessiann Paclitaxel iU nab-Paclitaxe

TwanueAnslsienuwuy 1 faluady 3 dalue 1u

awnsnagllél iesaindinisAneanuaunnia

v
o

uazfluneseanusada

o

b 1o WNAII

NALANFANNAL
Cremophor EL (polyoxyethylated castor oil) gaiflu
FYINAZANNANTBIA1IaTae Paclitaxel 11 1HALAA
CIPN UARNNUANFIUN199UINENLAT Cremophor
EL lulsanaaunalug] (317 2) anunsagadueing
dl” -:'4' v v KX a s
Wedelfties sunealAIN1INIZaNYFa (volume of
distribution: Vd) finnlunneduazdninaaes
v = = .
udanazinnsAnEn luraaANAaRIwLAN Cremophor
= o v . d‘
EL Nmanlit dorsal root ganglion Lag neurons
Fuamsfunanensanninn® agnalsinin J
$1E9TUINAREN Paclitaxel 1@9RddHaliAANe5-
o . -
a1 uazentinaulungy Taxanes Nis1Aan
Cremophor EL fiflwan15iia CIPN 1§ ldsngan

v
16,17 ¥oa%

Paclitaxel 19U fatiuainnaesnisiia CIPN
=2 [l a
asldiifinann Cremophor EL

Nab-Paclitaxel laindnguaesauingi

.

1 NATIAN-HWIAN 2562

=
<
w
©
o)
e
<

© Paclitaxel ° | Albumin

18
|

Mmiifia CIPN datau wugi@nisalsesay 73
(5euaz10-15 ﬁmmigmm) WALANGAYT Nab-
Paclitaxel gnimuNLNeandedinlunisazais
11 warangiRnisaliianazndlaiiusesnaes
Paclitaxel TAANIsniInazigifnisnizes CIPN
Q;QJ 4 ] [ g =2 =
Ppendnfoeiduny wiainnisdnslauiiay
N9 Nab-Paclitaxel il Paclitaxel 11n195n
NEFUNNLGT Nab-Paclitaxel §n19iiin CIPN
11nn91 Taewy grade3 CIPN %aeaz 10 Uaswy
v o . 17
a8y 2 W Paclitaxel (P<0.001)

Docetaxel wun1siiin CIPN lgitlaeinga

Fagndulungu Tnaaunsonuléfesas 6-59

(faaay 5-14 HAN9JUUG) TUIANATANNVIN T

a

Fudeinisfe 75-100 mg/m? FTINLGIAINITD
Ausnazvneldnedasay 95 T91n19999019
NANENTANINLRIYI Taxanes Waz Platinum ana-
A o A a o a
logs ALWRaUTUAe 18113 ULLANNIRT JNLAA

1319 N aLAZIAN (Stocking-Glove paresthesia)




'
o o

guANUNURNNEafane1San1nUseamawlaie

a s ql d’j dl =
wazarnugiAnisalaed CIPN NNt ad
A ! da,l o o 4
nsldenaesnguusaniulun1sine
Vinca Alkaloids
enlunguiliun Vincristine, Vinblastine
waz Vinorelbine aangnalaanisquiy tubulin u
microtubule BaiflugauLlsnaures mitotic spindle
% v a . . 1 dl
ﬂazﬁ;ﬂmﬂm depolymerization NAULIANNUNIEAN
i ldgniaifia apoptosis wmaaiuanlungs
Taxanes f981NgH Vinca Alkaloids ARINAF®
microtublue A4TLNMNITNINIULBINITIADATID
sruulszan wazinmiile CIPN

Vincristine wugiRn13ain1siia CIPN

o

WngeToe 2-3 dlanvnasanlFzuen' wibenay

'
a

35-45 293t Fiuan® Tnadauineazand

6-8 Raansd haviladunaeangzas 15-20 Naaniu

e 4

AENUYLANITULATAITHTULTNIDS CIPN ﬁmﬂ?ﬁu

q

quanaanIsguulinIune azaNninndn 30
a a_ o 45 = = a a ¥
{aan3'® ennsfiuanstianafinnesanin lun

AININNITULFUANNNEAN N13T1L3 I ulans

a

PR PRy 1% & 4 '
UANBUATUAUNT NATHLUBALLLNTI RAUBINTTNN

'
o | '

TEULAINTT LU NITRAULLIN udamul,m\iﬁq'é’qum

o

arunsonulifien Wesanndninisvgalian

Tneunazuansenananil d948n196ine 7 299
dgl o/ v o
CIPN gnunsonusialiindsannugaanliilszunm
P 19 9 . Lo \ o ¥ <
1-3 1maw' N13lden Vincristine faNiLINFAULTAIN

a

Tungu Azoles anavnliidlaniafia CIPN wniu
~ P g Al e e °

annasenfuae lunguilldudinisineu

gaaeulniilalnlansn P450 1m 3A (CYP3A4)

nldiszduen Vincristine lwaeangelu a39m9s

daam IAK59155 33

o a ¥ o o4
mm@mmﬂmmumuﬂu
Vinblastine Wag Vinorelbine 1119010/
CIPN l#uazlainisimiaudy Vincristine wany
am Y "4
’l‘]q‘]_l NI17UUREININ
Immunomodulatory Drugs (IMiDs)
IMiDs il Thalidomide analogs l#un
Thalidomide, Lenalidomide Way Pomalidomide

28NGYIa ALY tumor necrosis factor alpha

(TNF-au), vascular endothelail growth factors

' '
®K A v o

(VEGF) 8% interleukin-6 (IL-6) TalAeNdia<niunng

a

Wit InuegmasNyise waslunuiminandas

nalnzesenlungs IMIDs vinliiinaing
CIPN A8 n138Uean1945191anLa0n d9ua 1
a A a 1
n1rluald auaantT nudoutlattanad was

¥ A a ] o d‘ a tﬁgl
L@um@mmmmmuﬂ@wqﬂmmﬂ AINITNNATL

1%
o

d‘ v o [ v K [~ 1 1
Weandeasiuszuuiumannaganiudoulug s
latlszamdnuaylug suieanunsninenimig
sruudansld iy ndraudfleduinFerizesauuse’
o A Ao gy a a |
ansdinaAasnvnlifanesan wilszamdon
Uaeaas Thalidomide luainisdinaiAesidnAty

o a a &

dndanisguussiazanaaziiluniag quiRnsnd
AgieLszannasas 30 WUAMHLAENNINTLY
7 dl Yo 1 a a o 1 [ 1
filaelFfuawnnuInngn 150 Haaniusiadi s
f9linauaunmengzan i iiifnang lEdaiaus
AU Lenalidomide W&z Pomalidomide 13WLNNT
a P o Ay Y
{NABINN9EN9LAENTTaeINGN

Proteasome Inhibitor

m‘lun@;uﬁiﬁm Bortezomib wag Carfil-




34  7sdnslsAnziSe

zomib aengnslaanisvinlififia peptide degrada-
tion ImaINN9EILEN nuclear factor kappa B (NF-KB)
Bortezomib n19LAA CIPN §187NA280
llduneulananain windn warlulnrauisse
= o v 1]
79309 Schwann cells M 1nnsdansziadszay

a

a a =2 o/ o b % v
AaUnf sandedaendsansansesuliiianng
Mangtanndszan (myelin sheath) l&angae
Tasanisiialvazinaadasiuladseamibuan
W @1nT LAY (sharp pain) visaLdLLaL3a
(burning pain)* IUNATBILNAZANTBNINAA CIPN An
16-26 mg/m” HgiRnisainaiineinistlszuins
Sapay 37 (@1NNITUUINEREAY 14) uazglifinITniag
WNTUleTu AENAZANINNTUAUDN 40-45 mg/m?
@ = | [ ca & a oy aa
manuiazlinugiimnisalifinauan filhanifia
81117 CIPN aqn@aen Bortezomib wud5aaas
60-85 @WsnWER lsvAsanugpenll 2-3 heu®
TuanzndnisAnenuiaefieaanisues CIPN
waswmdant luszazanaiFasay 25* luanied
Carfilzomib wugiAn1sainsiia CIPN faandn
Tnenulsennnfasas 9 (81N19guIeTasay 2)°
adeian 7 Niuasesraziaa1ia CIPN
A = i”
199 HANTULINTDIBINITNINTY BI1ANIAINNNT
M emareaiiaf Ananaszuulszaindautlane
1 o = o a A A 0' dl
fauiu nnsdszAuuuniifanluiaendn nnsAw
- A v oa
waanagad n19quUYs §Hdsydmiunmanuluy
ATALATY 92AL serum creatinine 818j38E1)08
ANBULANZUDINZIT ( tumor characteristic) 199

ArNAINNTnaegEtaeluntsguaniies (perfor-

mance status)®

1 NATIAN-HWIAN 2562

=2
<
w
©
o)
S
<

al

CIPN HA2udATYsan1sinslaANgIa

1
o

1 a o o aay aa 3
ANNUEANAT mnm?wumﬂmmmmn‘lﬁmu:m

(7

1
aa

NnTwialan widiuauesiiloafdseenunig

wia CIPN duAaudngtiaandtaaauiluase lunnsg

'
A =

o =2 3 . A \ o
FNEAIARIH NI M LATAIN AN NI ZANTINA U

= v o Aa &
ANITTIERIUDINTITUNNLALNNENANAULLAENANTENL
J ¥ o = = v
m@aﬂ'lﬂslu?:fﬂgﬂ"lq saNDaNITHANNEN A LaY
o = o . v a a
mi:ﬁuﬂﬂQﬂﬂiﬂmﬂQMQﬂfW]@QN@sLWLﬂﬂWEI']ﬁ@ﬂ']W
d!/ d‘ o 78N v
HNAY LW‘ﬂﬂ']TW%Ju']LLu'JV]’Nﬂ’]?@]LLZ‘]%‘]J'JFJII@

| aa &
AINAEIUU

LanNd1581989

1. Addington J, Freimer M. Chemotherapy-induced
peripheral neuropathy: an update on the current
understanding. F1000Res 2016;5:1466.

2. Seretny M, Currie GL, Sena ES, Ramnarine S, Grant
R, MacLeod MR, et al. Incidence, prevalence, and
predictors of chemotherapy-induced peripheral
neuropathy: A systematic review and meta-
analysis. Redox Biol 2014;2:289-95.

3. Park SB, Goldstein D, Krishnan AV, Lin CS, Fried-
lander ML, Cassidy J, et al. Chemotherapy-induced
peripheral neurotoxicity: A critical analysis. CA
Cancer J Clin 2013;63:419-37.

4. Hausheer FH, Schilsky RL, Bain S, Berghorn EJ,
Lieberman F. Diagnosis, Management, and Evalua-
tion of Chemotherapy-Induced Peripheral Neuropathy.
Semin Oncol 2006;33:15-49.

5. Wang XM, Lehky TJ, Brell JM, Dorsey SG. Discover-
ing cytokines as targets for chemotherapy-induced
painful peripheral neuropathy. Cytokine 2012;59:3-9.

6. Wilson RH, Lehky T, Thomas RR, Quinn MG, Floeter
MK, Grem JL. Acute Oxaliplatin-Induced Peripheral
Nerve Hyperexcitability. J Clin Oncol 2002;20:1767-
74.

7. Petrioli R, Pascucci A, Francini E, Marsili S,
Sciandivasci A, Tassi R, et al. Neurotoxicity of
FOLFOX-4 as adjuvant treatment for patients with




'
o o

guANUNURNNEafane1San1nUseamawlaie

10.

1.

12.

13.

14.

15.

16.

colon and gastric cancer: a randomized study of
two different schedules of oxaliplatin. Cancer
Chemother Pharmacol 2007;61:105-11.

. Adams RA, Meade AM, Seymour MT, Wilson RH,

Madi A, Fisher D, et al. Intermittent versus continu-
ous oxaliplatin and fluoropyrimidine combination
chemotherapy for first-line treatment of advanced
colorectal cancer: results of the randomised phase
3 MRC COIN trial. Lancet Oncol 2011;12:642-53.

. Cersosimo RJ. Cisplatin neurotoxicity. Cancer Treat

Rev 1989;16:195-211.

Ozols RF, Bundy BN, Greer BE, Fowler JM, Clarke-
Pearson D, Burger RA, et al. Phase Il trial of
carboplatin and paclitaxel compared with cisplatin
and paclitaxel in patients with optimally resected stage
Il ovarian cancer: a Gynecologic Oncology Group
study. J Clin Oncol 2013;21:3194-200.

Grothey A. Oxaliplatin-safety profile: Neurotoxicity.
Semin Oncol 2003;30:5-13.

Smith RE, Brown AM, Mamounas EP, Anderson SJ,
Lembersky BC, Atkins JH, et al. Randomized Trial of
3-Hour Versus 24-Hour Infusion of High-Dose
Paclitaxel in Patients With Metastatic or Locally
Advanced Breast Cancer: National Surgical Adju-
vant Breast and Bowel Project Protocol B-26. J Clin
Oncol 1999;17:3403-11.

Mielke S, Mross K, Gerds TA, Schmidt A, Wasch R,
Berger DP, et al. Comparative neurotoxicity of weekly
non-break paclitaxel infusions over 1 versus 3 h.
Anticancer Drugs 2003;14785-92.

Green MC, Buzdar AU, Smith T, lbrahim NK, Valero
V, Rosales MF, et al. Weekly Paclitaxel Improves
Pathologic Complete Remission in Operable Breast
Cancer When Compared With Paclitaxel Once
Every 3 Weeks. J Clin Oncol 2005;23:5983-92.
Sparreboom A, van Zuylen L, Brouwer E, Loos WJ,
de Bruijn P, Gelderblom H, et al. Cremophor EL-
mediated alteration of paclitaxel distribution in
human blood: Clinical pharmacokinetic implications.
Cancer Res 1999;59:1454-7.

New PZ, Jackson CE, Rinaldi D, Burris H, Barohn
RJ. Peripheral neuropathy secondary to docetaxel
(Taxotere). Neurology 1996;46:108-11.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

daam1 IAKs9155 35

Vishnu P, Roy V. Safety and Efficacy of nab-Paclitaxel
in the Treatment of Patients with Breast Cancer.
Breast Cancer (Auckl) 2011:5:53-65.

Desai N. Nanoparticle Albumin-Bound Paclitaxel
(Abraxane®). Albumin in Medicine. Singapore:
Springer; 2016. p.101-19.

Quasthoff S, Hartung HP. Chemotherapy-induced
peripheral neuropathy. J Neurol 2002;249:9-17.
Verstappen CC, Koeppen S, Heimans JJ, Huijgens
PC, Scheulen ME, Strumberg D, et al. Dose-related
vincristine-induced peripheral neuropathy with un-
expected off-therapy worsening. Neurology
2005;64:1076-7.

Moriyama B, Henning SA, Leung J, Falade-Nwulia
O, Jarosinski P, Penzak SR, et al. Adverse interac-
tions between antifungal azoles and vincristine:
review and analysis of cases. Mycoses 2011;55:
290-7.

Briani C, Torre CD, Campagnolo M, Lucchetta M,
Berno T, Candiotto L, et al. Lenalidomide in patients
with chemotherapy-induced polyneuropathy and
relapsed or refractory multiple myeloma: results from
a single-centre prospective study. J Peripher Nerv
Syst 2013;18:19-24.

Richardson PG, Briemberg H, Jagannath S, Wen PY,
Barlogie B, Berenson J, et al. Frequency, Charac-
teristics, and Reversibility of Peripheral Neuropathy
During Treatment of Advanced Multiple Myeloma
With Bortezomib. J Clin Oncol 2006;24:3113-20.
Delforge M, Bladé J, Dimopoulos MA, Facon T, Kropff
M, Ludwig H, et al. Treatment-related peripheral
neuropathy in multiple myeloma: the challenge
continues. Lancet Oncol 2010;11:1086-95.

Vij R, Wang L, Orlowski RZ, Stewart AK, Jagannath
S ,Lonial S, et al. Carfilzomib (CFZ), a Novel
Proteasome Inhibitor for Relapsed or Refractory
Multiple Myeloma, Is Associated with Minimal
Peripheral Neuropathic Effects. Blood 2009;114:430.
Mollman JE, Glover DJ, Hogan WM, Furman RE.
Cisplatin neuropathy. Risk factors, prognosis, and
protection by WR-2721. Cancer 1988;61:2192-5.




