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ABSTRACT

Objectives : Cancer incidence is increasing in all countries and chemotherapy—induced peripheral
neuropathy (CIPN) in patients undergoing chemotherapeutic agents have been a clinically serious
problems. So far therapeutic options for CIPN patients are limited and no confirmed methods have
yet been established for dealing with peripheral neuropathy. Therefore this review is to provide an
evidence-based summary of oriental medicine and CAM (complementary and alternative medicine)
neuroprotective and treatment therapies which have gone through clinical trials.

Methods : An overview of the domestic and international papers of adult clinical trials relating
management of only CIPN symptoms through 1990 to present were searched by electronic databases.
Search key words were chemotherapy—induced neurotoxicity, chemotherapy—induced peripheral neuropathy,
chemotherapy toxicity & herb, chemotherapy toxicity & acupuncture, chemotherapy toxicity & CAM.
Only English and Korean written papers were reviewed. Total 25 papers were reviewed in this
study, 18 papers were retrieved by electronic search.

Results : Clinical studies of managing CIPN were rare, two acupuncture clinical studies and four
herb medicinal studies were found. Rest of 19 papers were about other CAM clinical studies. Total
25 papers were analyzed, and all interventions were focused on their pain control efficacy. Other
24 trials of potential therapies except one proved to be effective for CIPN, however some described
to be inadequate positive or sufficient negative.

Conclusions : As most of the studies were pilot studies, interventions for the prevention and treatment of
CIPN have to go through prospective confirmatory studies, such as larger scale randomized, double—blinded,
placebo controlled clinical trials must be done for the safe and effective use of proposed therapies. Also
standard measurement scales have to be developed for the better clinical study of CIPN.
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Table 1. Search Conditions and Results

Results(Inclusion Number/
Numbers of Papers Searched)
Chemotherapy,
Toxicity /1
Chemotherapy
-induced 3/88
neurotoxicity
Chemotherapy
-induced peripheral 7/146
Key neuropathy

Variables

word Chemotherapy 2/%0
toxicity & CAM
Chemotherapy
toxicity & herb 4145
Chemotherapy
toxicity & 2/35
acupuncture
Age 18~65 years
Sex both
Search Type Clinical study
condition +YP (except pre—clinical study)
Intervention Except chemical agents
Languages Korean, English

Herbal medicine 1, January, 1990~30, July, 2009

Period
Except herbal 1 January, 2001~30, July, 2009

http://kiss.kstudy.com/
http://khis.khu.ac.kr/

Database http://oasis.kiom.re.kr/portal/index.jsp
PubMed(http://www.nchi.nlm.nih.gov/sites/entrez)
Cochrane(http://www.cochrane.org/reviews/)
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Fig. 1. CIPN agents’ mechanism of action
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Table 2. Lists of Chemotherapy Induced Neuropathy Agents
Class of chemo- Agent . Incid-ence Type of TSI .
therapyagent name Origin of PN'  neuro-toxicity Clinical symptorms
- Inorganic platinum agent : -
Cisplatin O S . Not listed ~ Sensory
_ (cis-diamminedichloroplatinum) Mid to moderate mumbness and tingling of hands and feet.
atinum agent Carboplatin Second-generation 4% Sensory Reduced or absent achilles tenavneereflex.
platinum compound ° Ty Weakness is rare.
o ] . (can occur with high doses of cisplatin and oxaliplatin.)
Oxaliplatin -~ Organoplatinum complex 4% Sensory
Vincristine Not listed ~ Sensori-motor  Laryngeal nerve paralysis Mid to moderate numbness,
ti . buming/stabbi
Vindesine Not listed Not listed Mot listed helng, DTG ebing oam
Vinca alkaloids — Natural alkaloid isolated from dose-limiting toxicity).
Virblastine ~ the periwinkle plant (Vincarosea)  Not listed ~ Sensori-motor  Vocal cord paralysis Inpairment  of achilles tendon
reflex.(reduced or absent)
Neurotoxicity severity was Weakness of distal muscles,
Vinorelbine - . mild and incidence much  decreased deep tendon reflexes,
(navelbine) 5% Sensori-motor  joe” “than  other  vinca and foot drop (high doses).

alkaloids
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(Class of chemo- Agent - Incid-ence Type of -
therapyagent name Origin of PN"  neuro-toxicity Clinical symptoms
. Isolated from the bark of the Pacific . . ol : ORI :
Paclitaxel K (¢ 60% Sensori-motor  Mild to moderate numbness, tingling, burning/stabbing pain
vew tree Taxusbrevifolia). ’ of hands and feet (common which have dose-limiting
Semi-synthetic paclitaxel - . toxicity).
T Docetaxel (needles of the yew tree) 6w Sensori-motor Impairment of achilles tendon (reﬂex (reduced or absent)
axanes NABF - Albumin-stabilized nanoparticle - Weakness of distal muscles (high cumulative doses of
paclitaxel ~ formulation of paclitaxel s Sensori-motor  pecitaxel and docetaxel)
l(é{ﬁ:glﬁ(éphor Polyoxyethylated castor oil Not listed  Not listed Not listed
Synthetic derivative of L .. . .
S e . S Numbness, tingling, loss of pinprick and vibratory sensation,
IVEDs Thalidomide %lup}t?g}ghetll?a(]ilm do-glutzrimide) Not listed - Sensori-motor facial numbness. Absent deep tendon reflex in ankles
L L . ) . Ipairment of pinprick or light touch sensation, muscle
Lenalidomide Thalidomide analog. Not listed  Sensori-motor strenath, tone or reflexes,
Epothilones Ixabepilone mﬁﬁ?egc analogue of Not listed ~ Sensori-motor  Paresthesia, tactile and pin prick hypoesthesia
Bortezomib  Dipeptide boronic acid analogue Not listed  Sensory Neuropathic pain, paresthesias, loss of reflexes
Procarbazine g&%ﬁgﬁmﬁt d(e)fivaﬁve Not listed  Sensory Hypersensitive reaction
Newer agens  Cytasbine Arietzbolite arelogue of 1000%  Sensori-motor  Pelmar-plantar erythrodysesthesia
efc )
Bloposide gf;jnogffy‘uthoig;n derivative of 1% Sensary Pin and or buming at the IV site
a-interferon E‘gg%lz gosylated recombinant <1% Not listed Not listed
Suramin Polysulphonated naphthyhrea Not listed  Sensori-motor Hypaesthesia, paraesthesia, tingling of hand and feet, loss of

tendon reflexes, impaired vibration and joint position sense.

* : peripheral neuropathy. ¥ @ nanoparticle albumin-hound-paclitaxel.

Table 3. Current CAM Approaches for Managing CIPN and Clinical Trials

Author(ref), year N, type of study Tumor type or Neuro-toxicity Con-comitant Result of CIPN improvement (efficacy), other outcomes & safety
intervention v patient type inducing agent drug (if done)
Wang"1990 pu Primary L : -
> . ) . Less incidence and severity of pain in treatment group. (96.7%
WO N iz liver No details - None proved to be effective in alleviating the prin, $35% reraricble)
Jiangm 19% 62 sItagI ! el ﬁcal[[e[ No details No No details given. Improvements in pain 40%, improvement rated
Fei Ai-Chong Ji non-randomized iV et ents > details for grade I 8%, for grade Il 66%.
g—__ Y io? Extremely effective(improvement by at leas)t two ranks) in 5
= AITAmo 10 . . L cases, effective(improvement by one rank) in 2 cases, not
g}ﬂ&u e o0 Efigre?rt;% tg?xleh@a a;?b%%l atin Carboplatin ~ effective in 3 cases in the prevention of muscle pein, induced by
o randomized pacltaxe, paclitaxel and carboplatin.
No notable adverse reactions developed from TJ-68.
K émblra%ﬂoréﬁm Ad
Mok™ louble-blin Breast or fuvant . . A
- : Fewer patients experienced severe grade pain in CHM group,
%[ I(ﬂéclg%ﬁp%led g}](élgctal %l;na% No details and grade 0 pain was 90.9% in CHM group vs. placebo (80.4%).
CT+placebo=60)
9 randomized
Al (ATQEZ), _ ' o Anclgesic
o Z(X)S zcgﬁcﬁ?wgwps lgf%%ﬁﬁalmr%;ggggf . ppe;lgh;‘ill ng drugs, Pain intensity decreased by 36% at 2 months from baseline in
E 2u£aﬂarwre at placebo points=28, after treatment of cancer mglgesw the group receiving acupuncture.
= pune seeds fixed at
e placebo points=30)
=
P Y Narcotic Improvement of pain, numbness, tingling.
Wong” 2006 Scase series Gynae—cological Carboplatin, ~ analgesicdrugs, Reduction in analgesic dose.
acupuncture  (prospective) cancer paclitaxel tricyclic- Gait significantly improved.
antidepressant No adverse events.
# . chemotherapy. T @ Chinese herb medicine. ¥ © acupuncture treatment.
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Table 4. Acupuncture and Herb for Managing CIPN and Clinical Trials
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Author(ref), year N, type of study Tumor type or Neurotoxicity Con-comitant Result of CIPN improvement (efficacy), other
intervention » WPe patient type inducing agent drug outcomes & safety (if done)
Carrelint® 2004 161 sFU Reduced the incidence and intensity of acute
Calcigm and magnesium  randomized (CT+CaMg ~ Colorectal cancer ~ Oxaliplatin leuc'O*y gécah“]éthE]Sn-mduwd
(IV CaMg) group =96, placebo=65) vorin delay cumdtive neuropethy,
Maestri™ 2006 7 Patients, i Impoved at least one WHO grade in the PN
Y . with PN arising Paclitaxel, severity in 73% of the patients. No serious side
?IC%YI L-camitine (ALC) ggm%gnﬁléedm label, after TX' cisplatin Nore effects were observed (only 1 patient reported
of cancer ALCAR-related insomnia).
Bianchi™ 2005 % Patients with PN, Tnproved the sensory neuropathy grade in 15 of
acetyl-L-camnitine (ALC) observational, open label, ~ arising after Tx cisplatin ) None 25 (60%), and the motor neuropathy in 11 of 14
(oral) non-randomized of cancer patients (79%).
19 . . . Reduced the severity and incidence of
%&mn%(% ﬁn&nﬁz}gﬂé@"& \Sgﬁomw t Cisplatin None neurotoxicity in vitamin E group (30.7%)vs. CT
] = 70,
alone(control) =14) alone groupl&.7%).
31 ) . . . .
) . Patients with PN Cisplatin, Lowered the incidence of neurotoxicity in vitamin
m‘;ﬁ Em ?&@%ﬂqﬁéabd arising after Tx paclitaxel, thot;d E group (25%) vs. control group (73.3%).
CT alone=15) ’ of cancer combination Showed neuroprotective effect.

9]) 30 Solid or Lowered the incidence of neurotoxicity in vitamin
Argyriou™ 2006 randomized, open label nonmyeloid Cisplatin Not E group (214%) vs. control group (685%).
Vitamine E CT+vitamin E=14, malignant D listed Showed neuroprotective effect.

CT alone=16) tumors Showed a good safety profile.

» 32 Solid or Lowered the incidence of neurotoxicity in vitamin
Argyriou™ 2006 randomized nonmyeloid Paclitaxel Not E group (187%)vs. CT alone control group
Vitamine E (CT+vitamin E=16, malignant listed (625%). Showed neuroprotective effect.

CT alone=16) tumors Showed a good safety profile.
Lin? 1 Oxaliplatin-based NAC reduo(ed incidence and  severity  of
. = Stage Il adjuvant CT Not neuropathy. (p<0.06) NAC group was more in
I%.(%*)Scetvl eysteine (NAC) (fmr??o%g;’pNA(fa colon cancer (+5-F(, listed grade0-3 neuropathy than placebo vs. placebo
Viey p leucovorin) group was more in gradel-4 neuropathy
Cascim? 0 Fewer patients experienced neuropathy in GSH
. e group, lower score of the clinical evaluation of
Zl)gétm one ?&@%ﬁﬁ ouble-blind, Colorectal cancer  Oxaliplatin thotted neurotoxicity in GSH group. o
%GSH) CT+ placebo:éﬁ) Incidence and severity of other toxicities were
similar between the groups
Vahdat? 4H Decrements in the amplitude and conduction
M1 randomized, open label IV breast Paclitaxel Mel- velocities of motor and sensory nerves (p=0.04).
. (CT+glutamine=33, CT cancer phalan Reduced the severity of peripheral neuropathy
glutamine (oral) : L :
alone=12) associated with high-dose paclitaxel (p<0.00).
Stubblefield” 6 Mel~ Significantly lessened weakness (p=0(2), loss of
2006 ?g'nr +mff£$§$ gngre%t Paclitaxel Egraéglf vibratory ~sensation (p=0.04), toe numbness
glutamine (oral) CT aﬁ)necl?) ' platin (p=0.004) than controls.
70 8 . Oxaliplatin 2 Lowered percentage of gradel-2 PN in glutamine
ong! rpdied Vetastic “besed o group (167%) vs. control (386%. (
. CT+glutamine=42, adjuvant : Lowered incidence of grade3-4 neuopathy (48%
glutarmine: (oral) CT alone=4) cancer (M) voin vs. 182%)
. R Hormone
Falsaperla® 2005 randomized refractory Vinorelbine+ Not Ellagic group showed no development of
ellagic acid (oral) (CTellagic e>1cid:?A, prostate estramustine listed neuropathy vs. control (166%)
CT alone=24 cancer
o™ - Advanced Cisplatin Flo- Significanly | redueed  the | percentage - of
melatonin (CTMLT=50CT NSO etoposide poside neurotoxicity (2 of 49 in MLT group vs. 9 of 51
(MLT) dones) in control) (p<0.01)
o ) NSCLC: CDDP Ij
Lissoni rgzr?do ized I\Slgﬁscii 2;)1%“0 ma Y%é%[g (DD Not MLT group had lower levels of neurotoxicity
=0, 0, -
melatonin (CTMLT-I87, (NSCLC) or gestro- Gl cancer: PELF™  lsted G contcd gro (126) (<015
(MLT) CT alone=183) intestinal (GI) cancer ~ regimen or 5-FU g m
and FA
Pathak” 1%
. Stagelllh .
2006 randomized ’ Paclitaxel, Not . . .
Vitamin C + vitamin B+ (CT+mix=64, IS\ItaS%‘eIILV carboplatin listed Mixture of antioxidants did not reduce toxicities
beta carotene CT alone=72)
Gedlicka™ Advanced Improved in neurological symptoms (at least one
14 gastric cancer, Docetaxel, Not : f . :
a0 non-randorized NSCLG, head and  cisplatin lsted! grade) in 6 patients, no response in 6 patients.

alpha-lipoic acid

neck tumor

Showed a good safety profile
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Author(ref), year N tvre of studv Tumor type or Neurotoxicity Con-comitant Result of CIPN improvement (efficacy), other

intervention » Wpe Y patient type inducing agent drug outcomes & safety (if done)

Love” 2009 Neurosol

?xdgt};fgpgmgs%m Case report IV colon cancer Oxaliplatin thot;d Resolved PN completely

salt baths

Cata™ 2004 Anal- Improved pain scores and facilitated a reduction

Neurosol. Spinel Patients with peripheral neuropathic gesic of medications. Both patients reported improved
rd ;tm@ﬁ (§g) e reports after pain arising Tx of cancer medi- gait and one of them also reported an increase in

cord stiration cation leg flexibility

s ¢ chemotherapy. * : fluorouracil. ¥ : peripheral neuropathy. § © treatment. ||: folinic acid. P : cisplatin. ** : genitabine.

++  regimen (CDDP,  epirubicin,leucovorin5-FU).
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