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Abstract

Background. Peripheral neurotoxicity caused by oxaliplatin (OXA) chemotherapy is the main limitation preventing
continuation of chemotherapy in patients with gastrointestinal cancer. The purpose of this study was to determine the
efficacy of external use of Chinese herbal medicine (CHM) on the incidence of cumulative OXA-induced peripheral
neurotoxicity (OIPN). Method. Scientific literature databases were searched to identify controlled clinical trials analyzing
CHM in OIPN. Clinical studies that included at least | relevant primary outcome were analyzed by 2 independent
reviewers. Meta-analysis was performed on the software RevMan 5.3. Results. 700 cancer patients of 9 studies were
reported, of whom 352 received external CHM and 348 received warm water baths, conventional medicine, or no
intervention as controls. Neurotoxicity incidence (Levi grade = |) was significantly decreased in CHM group, compared
with no intervention (P < .0l). The incidence of cumulative neurotoxicity (Levi grade =2) was also significantly lower
in the CHM group than in all the control groups (P < .05), and the cumulative neurotoxicity in the CHM group was
significantly reduced (Levi grade = 3) in comparision with no intervention (P < .0l). These results were consistent
with those of the subgroup analyses for preventing OIPN at each of the chemotherapy treatment cycles. There was no
difference in the incidence of adverse events between groups (P > .05). Conclusion. External use of CHM may be beneficial
in preventing the OXA-induced cumulative neurotoxicity. However, given the low quality of the evidence, the results
should be interpreted with caution.
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Introduction

Oxaliplatin (OXA) is a chemotherapeutic agent frequently
prescribed to treat gastrointestinal cancer." However, neu-
rotoxicity induced by OXA is a common side effect’. In
general, OXA-induced peripheral neurotoxicity (OIPN)
occurs when OXA infusion is continued for 4 or more
cycles.** High cumulative doses of OXA have a concomi-
tant increase in chronic peripheral nerve damage. The inci-
dence of chronic peripheral neuropathy can be up to 85%.*”
Clinical symptoms are characterized by distal sensory loss,

suppression of deep tendon reflexes, and changes in
proprioception.*” These side effects not only affect a
patient’s quality of life,*'° but also limit patient compli-
ance with cancer treatment. This can result in OXA dose
reduction and discontinuation.”'" Strategies for preventing
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cumulative OIPN currently include intravenous calcium
and magnesium, glutathione, venlafaxine, and calmangafo-
dipir.'*"* However, pharmacological management is lim-
ited, and there is a lack of consensus on optimal prevention
strategies.'>*

There is a growing interest in the use of complementary
medicine to help individuals manage their cancer treatment
journey and survivorship.'”” Chinese medicine plays an
important role in cancer care in China.'® Based on its own
distinctive principles and comprehensive theory, it is also
one of the oldest medical systems in the world. Chinese
herbal hand and foot baths administered periodically over
several weeks have been used in China for the management
of OIPN. Topical Chinese herbal medicine (CHM) therapy
exerts its effect through the skin with relatively minimal
systemic uptake or distribution. Recent reviews have
reported on the use of herbal medicines (including CHMs)
for chemotherapy-induced peripheral neuropathy.'”*
However, interpretation of the evidence from these reviews
was limited by the inclusion of quasi-randomized con-
trolled trials (RCTs), variation in the form and dosing char-
acteristics of the intervention, and poor reporting. The
primary aim of our systematic review is to provide an
update of the evidence describing the effectiveness and
safety of external use of CHM for preventing chronic OXA-
induced peripheral neuropathy.

Methods

Our systematic review adopts the preferred reporting proto-
col for systematic reviews and meta-analyses as outlined by
the PRISMA statement (Appendix).”' The review protocol
was registered in PROSPERO (https://www.crd.york.ac.uk/
prospero/display_record.php?RecordID=94301).

Search Strategy

A comprehensive search was conducted to identify all rel-
evant studies regardless of language or publication status.
Databases searched included MEDLINE, EMBASE,
CINAHL, The Cochrane Library (Cochrane Database of
Systematic Reviews, Cochrane Central Register of
Controlled Trials), and Chinese databases China National
Knowledge Infrastructure (CNKI), Wangfang, and VIP. All
databases were searched from inception to November
2018. MEDLINE and CNKI search strategies are shown in
Appendix.

Eligibility Criteria
RCTs were included without restriction of language. For
articles not published in English or Chinese, translators

were used. Crossover studies were generally excluded
because of potential carryover effects.

Studies were included if patients were >18 years old,
with any type of cancer and receiving OXA regimens over
at least 4 cycles. Patients were excluded if they had a his-
tory of peripheral neuropathy resulting from any cause or
any coexisting condition that could impair peripheral nerve
function. Permitted control groups included placebo-
designed herbal baths, warm water baths, conventional
medicine (eg, intravenous calcium and magnesium, meco-
balamin), or no intervention. Studies that added or com-
pared external CHM with additional unknown potentially
active treatments (eg, wash, gel, or cream) were excluded.
Clinical studies that included at least 1 relevant primary
outcome were eligible for analysis.

The primary outcome was the incidence of neurotoxicity
measured by standardized and validated clinical assessment
tools. These tools included, but were not limited to, patient-
reported outcomes, clinician-rated neuropathy assessments,
and functional measures (eg, nerve conduction velocity
[NCV]). In this review, the clinician-rated neuropathy
assessments used the World Health Organization (WHO)
Common Toxicity Criteria for Peripheral Neuropathy,
National Cancer Institute Common Toxicity Criteria (NCI-
CTC), the Levi grade, and Toronto Clinical Neuropathy
Score. Secondary outcomes included safety outcomes (eg,
adverse event reporting), performance/functionality mea-
sures, OXA dosage associated with time to neuropathy and
its severity, and discontinuation or change in OXA dosage
caused by OIPN. We also considered subgroup analysis for
these outcomes at different time points (number of cycles)
of chemotherapy, if data were available.

Data Extraction

The relevant data were extracted by 2 authors (JH and XZ)
working independently, including patient demographics
and cancer types, chemotherapy types, and the effect of the
intervention and the control on OXA-related neurotoxicity
(Table 1).

Statistical Methods

RevMan 5.3 software was used for the meta-analysis.?
Dichotomous variables were analyzed with odds ratios
(ORs) and continuous outcomes with mean differences
(MDs) at a 95% CI. Two-sided P values were computed for
the differences between dichotomous variables and contin-
uous variables, which were considered significant at P
<.05. The random-effects model (the DerSimonian and
Laird method) or fixed-effects model (the Mantel-Haenszel
method) was used for variables of heterogeneity, when
explored using the % test with significance set at P =<.100
or P >.100, respectively.”® Further analyses of available
outcomes were performed at each of the chemotherapy
treatment cycles to verify the accuracy of the results. The
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Identified potentially relevant
studies
N=961

\_

Potentially relevant studies

N =899

Full text articles reviewed for
evaluation
N =49

Final included articles

N=9

Duplicates removed
N =62

| —
| —

Studies excluded based on title
and abstract
N =850

Atrticles excluded N =40 (not
randomized N = 27; insufficient
cycles of chemotherapy N = 13)

Figure |. Flowchart of the selection of publications included in the meta-analysis.

risk of included studies bias was assessed in accordance
with the guidelines of the Cochrane Collaboration.”

Results

Literature Search and Characteristics of Included
Studies

A total of 961 potentially relevant references were identi-
fied. After reading the titles and abstracts, 62 duplicate arti-
cles were excluded and 850 studies that did not meet the
eligibility criteria were removed. A total of 49 references
were retrieved for further assessment. After full-text
reviews, 9 trials were included in the analysis (Figure 1).2*
32 All the included trials were conducted in China and pub-
lished from 2010 to 2017. All trials used random number
tables for randomization. However, inadequate allocation

concealment as well as lack of blinding of participants and
personnel was identified as high risk of bias for all trials
(Figure 2). Five trials reported dropouts.””>' One imple-
mented an intention-to-treat analysis,”’ and one with a more
than 20% drop-out rate in the control group was assessed to
be at a high risk for bias.”® For 3 trials, it was assessed that
the proportion of missing outcomes was not sufficient to
have a clinically relevant impact on the intervention effect
estimate. Overall, most studies reported prespecified out-
comes, but only 1 study that did not report expected out-
comes was deemed to be at high risk of bias.*®

Participants

In total, 700 participants with chemotherapy were included in
these 9 trials, of whom 352 received Chinese herbal hand and
foot baths (CHM group) and 348 were in one of the control
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Figure 2. Summary of risk of bias (“+,” low risk of bias; “?,”
unclear risk of bias; “-,” high risk of bias).

groups. The average size of the trials was 82 participants, rang-
ing from 44 to 128 per trial. Four trials enrolled both inpatients
and clinic outpatients (n = 317 patients, 45.3%).> One study
recruited solely from inpatients.” The remaining 4 trials did
not specify the clinical setting (n = 314 patients, 44.9%).”**’
All trials included both adult male and female patients, with
55% of participants (n = 386) being male. All participants
were diagnosed with gastrointestinal cancer. Types of cancer
included colorectal cancer (n = 499 patients, 71.3%), gastric
cancer (n = 190 patients, 27.1%), and esophageal cancers (n =
11, patients, 1.6%). Cumulative OXA dose varied from 340 to
1040 mg/m’, with a mean value at 671 mg/m”.

Interventions and Controls

More than 67% (6/9) of the studies compared Chinese
herbal hand and foot baths with no intervention. Of the 6
trials, one reported 3 study arms: (1) no additional interven-
tion, (2) Ca/Mg infusion therapy, and (3) herbal bath plus
Ca/Mg infusion therapy. Two additional studies compared
CHM with mecobalamin, and CHM plus mecobalamin with
mecobalamin alone. One study used warm water baths as
the control arm. No study included specifically designed
placebo herbal baths.

The active herbal formulations were varied. Nine for-
mulae with a total of 34 herbal ingredients were investi-
gated; 18 herbs were identified as the most frequently
tested (Tables 2 and 3). Six studies reported full composi-
tions of the herbal formulae. In contrast, 3 studies did not
report all ingredients used.”®*?! Seven studies mentioned
the full dosages of herbal ingredients, whereas dosage
information was missing from the remaining 2 stud-
ies.”?! None of the studies reported any laboratory test-
ing of the herbal ingredients for quality control or
standardization. Only 1 trial cited relevant pharmacologi-
cal bases for the intervention.” All trials administered
raw herbs externally in the form of decoctions. The
lengths of trial periods varied from 4 to 12 chemocycles
(8-24 weeks). Six cycles were used in 4 studies, 4 cycles
in 3 studies, and 8 cycles in 3 studies, and 1 study used a
12-cycle intervention. The included studies were charac-
terized by variation in formulation, dosage administra-
tion, and duration of treatments.

Outcome Measurements

All trials assessed the incidence of OXA-induced peripheral
neuropathy as the primary outcome. The majority of trials
(5/9) used Levi grading of chemotherapy-induced periph-
eral neuropathy.”?***3%% Two trials used the National
Cancer Institute Common Terminology Criteria for Adverse
Events (NCI-CTCAE) criteria of chemotherapy-induced
peripheral neuropathy,”**” and 2 trials used WHO criteria of
chemotherapy-induced peripheral neuropathy.*' Two tri-
als reported on performance/functionality outcomes.***
Three trials also reported intervention-related adverse
events,”>' and 2 trials reported additional chemotherapy-
induced adverse events.””! Three trials reported on sensory
NCV (SNCV),***?" and 2 of them also reported on motor
NCV (MNCV).2*%

Effects of Interventions

Primary Outcome

Incidence of Levi grade =1 total cumulative neurotoxicity.
All 9 trials reported incidence of total cumulative neuro-
toxicity (Levi grade scores from 1 to 4). Six trials (n = 451
patients) compared CHM with no intervention, 26283032
For these 6 studies, a difference was found between the
2 groups in favor of CHM in reducing OIPN occurrence
(OR = 0.22; 95% CI = 0.11 to 0.45; P < .01). There
was moderate heterogeneity between studies (17 = 52%;
Figure 3). In the subgroup analyses, in 4 trials (n = 287
patients), this outcome was in favor of CHM after 4 cycles
of chemotherapy (OR = 0.21, 95% CI = 0.13 to 0.37, P
< .01; P = 24%).2%%%3%32 In 3 trials (n = 226 patients),
CHM was superior to no intervention after 6 cycles of che-
motherapy (OR = 0.15, 95% CI = 0.08 to 0.30, P < .01;
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Table 2. Frequency of Use of the Herbs in External Chinese Herbal Formulas for OIPN.

Pinyin Name Pharmaceutical Name Counts (Frequency) Citations (First Author; Year)

Huang Qi Radix Astragali 7 (77.8%) Chen 2017; Wang 2015; Huang 2010; Zhang 2017;
Yang 2015; Yuan 2015; Deng 2014

Ji Xue Teng Caulis Spatholobi 6 (66.7%) Chen 2017; Wang 2015; Zhang 2017; Yang 2015;
Yuan 2015; Deng 2014

Gui Zhi Ramulus Cinnamomi 6 (66.7%) Chen 2017; Wang 2015; Huang 2010; Zhang 2017;
Wang 2014; Li 2010

Hong Hua Flos Carthami 6 (66.7%) Chen 2017; Wang 2015; Yang 2015; Yuan 2015;
Woang 2014; Deng 2014

Bai Shao Radix Paeoniae Alba 4 (44.4%) Chen 2017; Wang 2015; Huang 2010; Wang 2014

Dang Gui Radix Angelicae Sinesis 4 (44.4%) Chen 2017; Zhang 2017; Yang 2015; Deng 2014

Fu Zi Radix Aconiti Lateralis 4 (44.4%) Wang 2015; Yang 2015; Wang 2014; Li 2010

Tao Ren Semen Persicae 3 (33.3%) Chen 2017; Wang 2015; Yuan 2015

Chuan Wu Radix Aconiti 3 (33.3%) Zhang 2017; Yang 2015; Deng 2014

Ai Ye Folium Artemisiae Argyi 2 (22.2%) Chen 2017; Yang 2015

Wei Ling Xian Radix et Rhizoma Clematidis 2 (22.2%) Chen 2017; Yuan 2015

Dan Shen Radix et Rhizoma Salviae 2 (22.2%) Chen 2017; Wang 2015

Miltiorrhizae

Niu Xi Radix Cyathulae 2 (22.2%) Chen 2017; Zhang 2017

Sheng Jiang Rhizoma Zingiberis Recens 2 (22.2%) Woang 2015; Huang 2010

Da Zao Fructus Jujubae 2 (22.2%) Woang 2015; Huang 2010

Chuan Xiong Radix Chuanxiong 2 (22.2%) Zhang 2017; Wang 2014

Gan Cao Radix et Rhizoma Glycyrrhizae 2 (22.2%) Wang 2014; Li 2010

Cao Wu Radix Aconiti Kusnezoffii 2 (22.2%) Zhang 2017; Yang 2015

Abbreviation: OIPN, oxaliplatin-induced peripheral neurotoxicity.

P2 = 0%).”**3? In 2 other studies (n = 165 patients), CHM
had significant positive results after 8 treatment cycles
(OR = 0.49,95% CI = 0.24 to 1.01, P = .05; I> = 0%;
Figure 4).”2' CHM also showed a reduction in OIPN
incidence compared with warm water bath (n = 55
patients; OR = 0.20, 95% CI = 0.06 to 0.69, P = .01)*
or mecobalamin (n = 90 patients; OR = 0.18, 95% CI
= 0.07 to 0.45, P < .01).** One trial (n = 44 patients)”’
compared CHM plus mecobalamin to mecobalamin,
demonstrating a difference in favor of CHM plus meco-
balamin after 8 and 12 treatment cycles (OR = 0.02,
95% CI = 0.00to 0.11, P < .01, and OR = 0.23, 95% CI
= 0.05to 1.01, P = .05, respectively). One trial (n = 60
patients) reported no statistically significant difference
in either CHM versus Ca/Mg infusion (OR = 1.00; 95%
CI = 0.28 to 3.54; P > .05) or CHM plus Ca/Mg infu-
sion versus Ca/Mg infusion alone (OR = 0.50; 95% CI
=0.15t0 1.62; P > .05).”

Incidence of Levi grade =2 cumulative neurotoxicity. Nine
trials reported that CHM had an advantage in reducing
the Levi grade =2 of cumulative neurotoxicity. Five trials
(n = 346 patients) reported that the incidence of grade =2
cumulative neurotoxicity in the CHM group was lower than
that in the nonintervention control group (OR = 0.19, 95%
CI = 0.11 t0 0.32, P < .01; Figure 5).22°2%3%32 This result

was consistently reported at different stages of treatment:
in 4 trials (n = 287 patients) after 4 cycles (OR = 0.20,
95% CI = 0.11 to 0.39, P < .01; P = 0%); in 3 trials
(n = 226 patients) after 6 cycles (OR = 0.15, 95% CI =
0.07 to 0.30, P < .01; P = 0%); and in 1 trial (n = 60
patients) after 8 cycles (OR = 0.33, 95% CI = 0.12 to 0.96,
P < .05; Figure 6). Compared with Ca/Mg infusion, 1 study
(n = 60 patients)” reported that the grade =2 cumulative
neurotoxicity was significantly decreased in the CHM
(OR =0.33,95% CI = 0.12 t0 0.96, P < .05) and the CHM
plus Ca/Mg infusion groups (OR = 0.05; 95% CI = 0.01
to 0.24; P < .01). Compared with mecobalamin, 1 trial
(n = 90 patients)** reported this outcome in favor of CHM
(OR = 0.19; 95% CI = 0.06 to 0.57; P < .01) and another
trial (n = 44 patients)”” was in favor of CHM plus meco-
balamin (OR = 0.22; 95% CI = 0.06 to 0.87; P < .05).
Compared with a warm water bath control, 1 study (n = 55
patients)”’ reported a reduced incidence of grade =2 cumu-
lative neurotoxicity in the CHM (OR = 0.19; 95% CI =
0.05 to 0.80; P < .05).

Incidence of Levi grade =3 cumulative neurotoxicity. Five
trials (n = 346 patients) examined the effect between CHM
and no intervention on the Levi grade =3, with a significant
difference in favor of CHM (OR = 0.19, 95% CI = 0.07 to
0.52, P < .01; 2 = 0%; Figure 7).2%2%3%32 I the relevant
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Table 3. Composition of the External Chinese Herbal Formulas for OIPN.

First Author (Year)

Composition (Daily Dosage)

Chen (2017)

Huzhou decoction: Radix Astragali (Huang Qi) 40 g, Ramulus Cinnamomi (Gui Zhi) 40 g, Folium Artemisiae

Argyi (Ai Ye) 12 g, Caulis Spatholobi (Ji Xue Teng) 30 g, Radix et Rhizoma Clematidis (Wei Ling Xian) 15 g,
Radix et Rhizoma Salviae Miltiorrhizae (Dan Shen) 15 g, Radix Paeoniae Alba (Bai Shao) 12 g, Radix Angelicae
Sinesis (Dang Gui) 12 g, Radix Cyathulae (Niu Xi) I5 g, Semen Persicae (Tao Ren) 12 g, Flos Carthami (Hong
Hua) 10 g, Radix Angelicae Pubescentis (Du Huo) 10 g, Rhizoma et Radix Notopterygii (Qiang Huo) 10 g

Wang (2015)

Huang Qi Gui Zhi Wu decoction: Radix Astragali (Huang Qi) 45 g, Radix Paeoniae Alba (Bai Shao) 15 g, Ramulus

Cinnamomi (Gui Zhi) 45 g, Rhizoma Zingiberis Recens (Sheng Jiang) 20 g, Fructus Jujubae (Da Zao) 10 g,
Caulis Spatholobi (Ji Xue Teng) 45 g, Semen Persicae (Tao Ren) 10 g, Flos Carthami (Hong Hua) 10 g, Radix
et Rhizoma Salviae Miltiorrhizae (Dan Shen) 10 g, Radix Aconiti Lateralis (Fu Zi) 10 g

Huang (2010)

Huang Qi Gui Zhi Wu decoction: Radix Astragali (Huang Qi) 100 g, Radix Paeoniae Alba (Bai Shao) 30 g, Ramulus

Cinnamomi (Gui Zhi) 20 g, Rhizoma Zingiberis Recens (Sheng Jiang) 10 g, Fructus Jujubae (Da Zao) 10 g

Zhang (2017)

Huangwuteng topical wash decoction: Radix Astragali (Huang Qi) 30 g, Caulis Spatholobi (Ji Xue Teng) 30 g,

Caulis Trachelospermi (Luo Shi Teng) 30 g, Radix Tinosporae (Jin Guo Lan) 30 g, Ramulus Mori (Sang

Zhi) 30 g, Radix Angelicae Sinesis (Dang Gui) 30 g, Ramulus Cinnamomi (Gui Zhi) 10 g, Radix Gentianae
Macrophyllae (Qin Jiao) 10 g, Radix Cyathulae (Niu Xi) 10 g, Radix Chuanxiong (Chuan Xiong) 20 g, Cortex
Phellodendri Chinensis (Huang Bo) |5 g, Herba Taraxaci (Pu Gong Ying) 30 g, Radix Aconiti (Chuan Wu) 20

g, Radix Aconiti Kusnezoffii (Cao Wu) 20 g
Wenyangtongluo decoction: Radix Astragali (Huang Qi) 50 g, Radix Aconiti Lateralis (Fu Zi) 15 g, Radix Angelicae

Sinesis (Dang Gui) 10 g, Flos Carthami (Hong Hua) 10 g, Caulis Polygoni Multiflori (Shou Wu Teng) 15 g,
Caulis Spatholobi (Ji Xue Teng) |5 g, Radix Aconiti (Chuan Wu) 10 g, Radix Aconiti Kusnezoffii (Cao Wu) 10
g, Pheretima (Di Long) 15 g, Hirudo (Shui Zhi) 6 g, Fructus Liquidambaris (Lu Tong) 15 g, Folium Artemisiae

Huoxuetongjing decoction: Radix Astragali (Huang Qi), Semen Persicae (Tao Ren), Flos Carthami (Hong Hua),

Radix Paeoniae Rubra (Chi Shao), Rhizoma Curcumae (E Zhu), Radix et Rhizoma Clematidis (Wei Ling Xian),

Wengjinghuoxue decoction: Ramulus Cinnamomi (Gui Zhi) 12 g, Herba Ephedrae (Ma Huang) 6 g, Radix

Paeoniae Alba (Bai Shao) 12 g, Flos Carthami (Hong Hua) 9 g, Radix Chuanxiong (Chuan Xiong) 30 g, Radix

Yangxuewenjingtongluo decoction: Radix Astragali (Huang Qi), Radix Angelicae Sinesis (Dang Gui), Flos Carthami

(Hong Hua), Radix Aconiti (Chuan Wu), Caulis Spatholobi (Ji Xue Teng), etc (dosage not available)

Yang (2015)
Argyi (Ai Ye) 15 g, etc
Yuan (2015)
Herba Erodii (Lao Guan Cao), Caulis Spatholobi (Ji Xue Teng), etc (dosage not available)
Wang (2014)
Aconiti Lateralis (Fu Zi) 6 g, Radix et Rhizoma Glycyrrhizae (Gan Cao) 6 g
Deng (2014)
Li (2010)

Wenijingtongluo decoction: Radix Aconiti Lateralis (Fu Zi) 40 g, Ramulus Cinnamomi (Gui Zhi) 60 g, Radix et

Rhizoma Glycyrrhizae (Gan Cao) 20 g, Herba Lycopodii (Shen Jin Cao) 60 g

Abbreviation: OIPN, oxaliplatin-induced peripheral neurotoxicity.

subgroup analyses, 4 trials (n = 287 patients), found in favor
of CHM after 4 cycles (OR = 0.20, 95% CI = 0.06 to 0.70,
P = 01; P = 0%).2%*3%% In 3 trials (n = 226 patients), a
reduction in the neurotoxicity grade was reported for CHM
after 6 cycles (OR = 0.16, 95% CI = 0.05 t0 0.57, P < .01,
P = 0%).2%3%% No significant differences were observed
after 8 cycles (n = 60 patients; OR = 0.19, 95% CI = 0.01
to 4.06, P > .05; P = 0%; Figure 8).25 However, 4 other
trials found no statistical difference in grade =3 cumula-
tive neurotoxicity incidence between groups. This included
CHM versus mecobalamin (n = 90 patients; OR = 0.22,
95% CI = 0.04 to 1.08, P > .05),** CHM plus mecobala-
min versus mecobalamin (n = 44 patients; OR = 0.18, 95%
CI = 0.01 to 4.02, P > .05),27 CHM versus warm water
bath (n = 55 patients; OR = 0.19, 95% CI = 0.01 to 4.21,
P > .05),” CHM versus Ca/Mg infusion (n = 60 patients;
OR = 0.32, 95% CI = 0.01 to 8.24, P > .05),> and CHM
plus Ca/Mg infusion versus Ca/Mg infusion (n = 60
patients; OR = 0.32, 95% CI = 0.01 to 8.24, P > .05).25

Nerve conduction velocity. There were significant differ-
ences in SNCV of both the median nerve and fibular nerve
in favor of CHM treatment compared with no interven-
tion®® (n = 60 patients; MD 4.92 m/s, 95% CI = 2.92 to
6.92, P < .01; MD = 5.52 m/s, 95% CI = 4.08 to 6.96,
P < .01) and CHM compared with mecobalamin®* (n = 90
patients; MD = 6.22 m/s, 95% CI = 4.60 to 7.84, P < .01;
MD = 5.09 m/s, 95% CI = 3.62 to 6.56, p < .01) studies.
Compared with mecobalamin, 1 study (n = 44 patients)*’
reported improved SNCV in CHM plus mecobalamin after
8 (MD = 4.54 m/s, 95% CI = 0.89 t0 8.19, P = .01) and 12
cycles of chemotherapy (n = 44 patients; MD = 6.77 m/s,
95% CI = 2.33 to 11.21, P < .01) but not after 4 cycles
(n = 44 patients; MD = 1.77 m/s, 95% CI = —1.44 to 4.98,
P > .05). CHM plus mecobalamin treatment also improved
MNCYV in the median and fibular nerves after both 8 and
12 cycles compared with mecobalamin alone** (n = 90
patients; MD = 6.88 m/s, 95% CI = 5.06 to 8.70, P < .01;
MD = 8.20 m/s, 95% CI = 6.83 to 9.57, P < .01). There
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Testfor overall effect: Z= 4.21 (P < 0.0001)

0.1
Favours [CHM] Favours [no intervention]

CHM no intervention Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Deng 2014 32 54 40 51 225% 0.40(0.17, 0.95] ——
Huang 2010 8 30 25 30 16.3% 0.07 [0.02, 0.26) —
Li2010 19 45 36 45 211% 0.18[0.07, 0.47] —_—
Wang 2014 9 34 21 33 195% 0.21 [0.07, 0.58] —
Wang 2015 24 30 25 30 156% 0.80[0.22, 2.97] —=
Yang 2015 24 35 34 34 51% 0.03 [0.00, 0.55]
Total (95% Cl) 228 223 100.0% 0.22 [0.11, 0.45) -
Total events 116 181
Heterogeneity: Tau®= 0.38; Chi*= 10.50, df= 5 (P = 0.06); F= 52% =0 001 t 1=0 1000:

Figure 3. Comparison of CHM and no intervention by total cumulative neurotoxicity at the end of the study.

Abbreviation: CHM, Chinese herbal medicine.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 after 4 cycles of OXA
Huang 2010 8 30 25 30 304%  0.07[0.02,0.26] —
Li 2010 14 45 28 45 32.0% 0.27 [0.11, 0.66) ——
Wang 2014 9 34 17 33 21.0% 0.34[0.12,0.94) ——
Yang 2015 24 35 32 35 16.7%  0.20(0.05,0.81] —_—
Subtotal (95% Cl) 144 143 100.0%  0.21[0.13,0.37] E 2
Total events 55 102
Heterogeneity: Chi*=3.93, df=3 (P=0.27), F= 24%
Test for overall effect: Z= 5.67 (P < 0.00001)
1.1.2 after 6 cycles of OXA
Li2010 19 45 36 45 437% 0.18(0.07,0.47) ——
Wang 2014 9 34 21 33 329%  0.21(0.07,0.58] —
Yang 2015 24 35 34 34 235% 0.03[0.00,055] ¢
Subtotal (95% CI) 114 112 100.0% 0.15[0.08, 0.30] -
Total events 52 91
Heterogeneity: Chi*=1.61, df= 2 (P = 0.45), F= 0%
Test for overall effect: Z= 5.51 (P < 0.00001)
1.1.3 after 8 cycles of OXA
Deng 2014 32 54 40 51 77.0% 0.40(0.17,0.95 ——
Wang 2015 24 30 25 30 230% 080[0.22,2.97] e
Subtotal (95% CI) 84 81 100.0%  0.49[0.24,1.01] <
Total events 56 65
Heterogeneity. Chi*=0.75,df=1 (P=0.39); F= 0%
Test for overall effect: Z=1.95 (P = 0.05)
0.01 01 10 100
Favours [CHM] Favours [no intervention]

Figure 4. Comparison of CHM and no intervention by total cumulative neurotoxicity after 4/6/8 cycles of chemotherapy.

Abbreviation: CHM, Chinese herbal medicine; OXA, oxaliplatin.

was no statistical difference of median motor nerve conduc-
tion between CHM and no intervention (n = 60 patients;
MD = —1.22 m/s, 95% CI = —2.80 to 0.36, P > .05).%

Toronto Clinical Neuropathy Score. One trial (n = 105
patients) using the Toronto Clinical Neuropathy Score
showed that clinical neuropathy symptoms and signs were
significantly improved in the CHM group compared with

no intervention (MD = —2.70; 95% CI = —3.65 to —1.75;
P<.01.

Secondary Outcomes

Safety outcomes. Three studies reported on safety out-
comes.”>! There was no significant difference in the inci-
dence of intervention-related adverse events in the CHM
compared with no intervention groups (n = 175 patients;
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Huang 2010 3 30 1 30 147% 0.19[0.05,0.78] —
Li 2010 5 45 2 45 27.8% 0.14[0.05,0.43] . E—
Wang 2014 2 34 9 33 128% 0.17[0.03,0.84]
Wang 2015 10 30 18 30 17.8% 0.33[0.12,0.96) . —
Yang 2015 9 35 24 34 269% 0.14[0.05,0.42) —_—
Total (95% CI) 174 172 100.0% 0.19[0.11,0.32] <
Total events 29 83
Heterogeneity: Chi*= 1.64, df= 4 (P = 0.80); F=0% 5o 0=1 150 100’
Test for overall effect: Z=6.19 (P < 0.00001) Favours [CHM] Favours [no intervention)

Figure 5. Comparison of CHM and no intervention groups by Levi grade =2 cumulative neurotoxicity at the end of the study.

Abbreviation: CHM, Chinese herbal medicine.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.2.1 after 4 cycles
Huang 2010 3 30 1 30 224% 0.19(0.05,0.78) I S—
Li 2010 3 45 13 45 275% 0.18(0.05,0.67) —_—
Wang 2014 2 34 7 33 151% 0.23[0.04,1.21) _—
Yang 2015 8 35 20 35 349% 0.22(0.08,063] ——
Subtotal (95% CI) 144 143 100.0%  0.20[0.11,0.39] <
Total events 16 51
Heterogeneity. Chi*=0.10, df= 3 (P=0.99), F= 0%
Test for overall effect: Z= 4.79 (P < 0.00001)
1.2.2 after 6 cycles
Li 2010 5 45 2 45 41.2% 0.14[0.05 043) ——
Wang 2014 2 34 9 33 190% 017[0.03,0.84) —
Yang 2015 9 35 24 34 399% 0.14[0.05 042 ——
Subtotal (95% CI) 114 112 100.0% 0.15[0.07,0.30] ’
Total events 16 54
Heterogeneity: Chi*= 0.03, df= 2 (P = 0.99), F=0%
Test for overall effect: Z=5.41 (P < 0.00001)
1.2.3 after 8 cycles
Wang 2015 10 30 18 30 100.0%  0.33(0.12,0.96) t
Subtotal (95% CI) 30 30 100.0% 0.33[0.12,0.96)
Total events 10 18
Heterogeneity: Not applicable
Test for overall effect: Z= 2.04 (P = 0.04)
0.01 01 10 100
Favours [CHM] Favours [no intervention)

Figure 6. Comparison of CHM and no intervention groups by Levi grade =2 cumulative neurotoxicity after 4/6/8 cycles of

chemotherapy.
Abbreviation: CHM, Chinese herbal medicine.

OR = 6.11,95% CI = 0.72 to 51.77, P > .05; Figure 9)**!
or warm water bath (n = 55 patients; OR = 3.23, 95%
CI = 0.13 to 82.71, P > .05).%

Performance/Functionality measures. One trial (n = 79
patients) reported that CHM had a statistically significant
effect on the Karnofsky Performance Score (KPS) com-
pared with no intervention (MD = 2.79; 95% CI = 0.28
to 5.30; P < .05).”® Another trial (n = 44 patients) reported

statistically improved Activities of Daily Living (ADL) in
favor of CHM plus mecobalamin compared with mecobala-
min alone after 8 (OR = 14.00; 95% CI = 6.39 to 21.61;
P < .01) and 12 cycles of chemotherapy (OR = 10.77; 95%
CI = 1.88 to 19.66; P < .05).”

Time to neuropathy. Three studies assessed time to neu-
ropathy as an outcome.””*”' One study (n = 44 patients)
reported that CHM plus mecobalamin significantly increased
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Huang 2010 1 30 3 30 13.8% 0.31[0.03,3.17] —
Li2010 1 45 7 45 325% 0.12[0.01,1.05) —_—
Wang 2014 1 34 5 33 234% 0.17[0.02,1.54) ——i=
Wang 2015 0 30 2 30 11.7% 0.19[0.01, 4.086)
Yang 2015 1 35 4 34 18.7% 0.22[0.02, 2.08) ——
Total (95% CI) 174 172 100.0% 0.19[0.07,0.52] ool
Total events 4 2
Heterogeneity: Chi*= 0.36, df= 4 (P = 0.99), F=0% :0 001 051 130 1000:
Test for overall effect Z= 3.18 (P = 0.001) Favours [CHM] Favours [no intervention]

Figure 7. Comparison of CHM and no intervention groups by Levi grade =3 cumulative neurotoxicity at end of the study.

Abbreviation: CHM, Chinese herbal medicine.

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.3.1 after 4 cycles of OXA
Huang 2010 1 30 3 30 211% 0.31[0.03,3.17) _—
Li2010 0 45 3 45 252% 0.13[0.01, 2.66) =
Wang 2014 1 34 3 33 215% 0.30[0.03, 3.07) S T S
Yang 2015 0 35 4 35 323% 0.10[0.01,1.90) Bl
Subtotal (95% CI) 144 143 100.0%  0.20 [0.06, 0.70] el
Total events 2 13
Heterogeneity: Chi*= 0.56, df=3 (P=0.91); F=0%
Test for overall effect. Z= 2.51 (P=0.01)
1.3.2 after 6 cycles of OXA
Li2010 1 45 7 45 436%  0.12[0.01,1.05) —
Wang 2014 1 34 5 33 31.3% 0.17[0.02,1.54) ——
Yang 2015 1 35 4 34 251% 0.22[0.02, 2.08) . S
Subtotal (95% CI) 114 112 100.0% 0.16 [0.05, 0.57] ot
Total events 3 16
Heterogeneity: Chi*= 0.14, df= 2 (P=0.93); F= 0%
Test for overall effect: Z= 2.82 (P = 0.005)
1.3.3 after 8 cycles of OXA
Wang 2015 0 30 2 30 100.0% 0.19[0.01, 4.086) l
Subtotal (95% CI) 30 30 100.0% 0.19[0.01,4.06]
Total events 0 2
Heterogeneity: Not applicable
Test for overall effect: Z=1.07 (P = 0.29)

0.002 01 10 500
Favours [CHM] Favours [no intervention]

Figure 8. Comparison of CHM and no intervention groups by Levi grade =3 cumulative neurotoxicity after 4/6/8 cycles OXA.

Abbreviations: CHM, Chinese herbal medicine; OXA, oxaliplatin.

the time to NCI-CTC =1 neuropathy (OR = 144.59 mg;
95% CI = 84.17 to 205.01; P < .01) and the time to NCI-
CTC =2 neuropathy (OR = 106.25 mg; 95% CI = 56.32
to 156.18; P < .01).”” CHM versus warm water bath (n =
55 patients; MD = 75.20 mg, 95% CI = —56.70 to 207.10,
P > .05)* or CHM versus no intervention (n = 105 patients;
MD 83.20 mg, 95% CI = —17.58 to 183.98, P > .05)' dem-
onstrated no significant differences in time to onset of WHO
grade =2 neuropathy.

Discussion

This review aimed to explore the potential effectiveness and
safety of externally applied CHM in chemotherapy-induced
peripheral neuropathy. Nine studies were eligible for inclu-
sion in our review.

The incidence of neuropathy following treatment cycles
of OXA can vary.”® From the primary outcome reported in 6
studies, it was found that external use of CHM could delay
the incidence of cumulative OIPN (grade = 1, 2, 3)
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Test for overall effect: Z=1.66 (P=0.10)

Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Deng 2014 4 54 0 51 496% 9.18(0.48,174.91) =
Wang 2014 1 35 0 35 504% 3.09([0.12,78.41) ]
Total (95% CI) 89 86 100.0% 6.11[0.72,51.77] e
Total events 5 0

ity: Chi*= - = = k + + {
Heterogeneity: Chi*=0.24, df=1 (P=0.62), F=0% 0.001 o1 10 1000

Favours [no intervention] Favours [CHM]

Figure 9. Comparison of CHM and no intervention group by intervention-related adverse events at the end of the study.

Abbreviation: CHM, Chinese herbal medicine.

compared with no intervention and other controls. Most
studies reported these changes using the Levi Scale with
end points that were variable across trials. Only 1 study uti-
lized the Toronto Clinical Neuropathy Score.

Findings also suggest that CHM may improve QoL and
increase SNCV, although data from these studies could not
be pooled. There was controversy regarding the efficacy of
enhancing SNCV from inconsistent data because of various
chemotherapy cycles. From this review, CHM did not
increase the MNCV.

The above outcome measures have been shown to detect
occurrences in neuropathy over time with the administra-
tion of OXA. However, the sensitivity of either measure to
detect small or moderate differences in the OIPN incidence
and severity is uncertain. For example, the NCI-CTCAE
was not recognized as an appropriate primary outcome
measure from the latest released recommendations.* Thus,
in the design of future studies, incorporating neurophysio-
logical measurements, clinical examination with good reli-
ability and interrater reliability (eg, Total Neuropathy Score
clinical version (TNSc), and patient-reported outcome mea-
surements should be considered.”***

Safety

In general, Chinese herbal hand and foot baths were well
tolerated based on the reported clinical adverse effects.
There was no difference in the incidence of adverse events
between CHM versus no intervention and CHM versus
warm water bath. Adverse events were usually rare and
reported to be mild. These adverse events included the
development of a skin rash and irritation after the baths.
There were no reports of systemic adverse events in these
patients.

How the Intervention Might Work

Herbal ingredients prescribed for OIPN often contain active
compounds promoting blood circulation. In vivo,
Huangqiguizhiwuwu decoction has been shown to relieve
pain as well as ameliorate sciatic NCV in rats with

chemotherapy-induced peripheral neuropathy.”> AC591, a
standardized extract from this herbal decoction, reduced
OXA-induced cold hyperalgesia, mechanical allodynia, and
morphological damage of the dorsal root ganglion.*
Similarly, in other in vitro and in vivo studies, Radix
Astragali extract, Radix Paeoniae alba extract, puerarin
from Pueraria lobate, and Tanshinone I1A from Salvia milt-
iorrhiza were all observed to be potential nerve growth—
promoting factors in peripheral nerve regeneration.””** In
particular, Astragali Radix reduced OXA-induced cold
hypersensitivity, completely blocked the onset of the proal-
lodynia effect, and protected against neurodamage-induced
pain in OXA-treated rats.**** However, the applicability of
those animal studies to the use of hand and foot baths is not
clear.”® Because of the characteristic of OIPN, the direct
topical application of herbal medicine could be an effective
practice.'”'®

Limitations of the Review

We only reviewed studies with patients who had not yet
demonstrated any neuropathy symptoms, focusing on
appraisals of the preventive efficacy of hand and foot baths.
This excluded a considerable number of trials of patients
with preexisting neuropathy. Although the search strategy
was comprehensive, unpublished studies and those pub-
lished in languages other than English and Chinese could
have been unintentionally missed. All the participants were
recruited from Chinese populations; so results should be
interpreted with caution when applied to other ethnic
groups. Publication bias cannot be excluded. Furthermore,
the quality of the evidence was potentially affected when
flaws in design led to high risk of bias in allocation, blind-
ing, and selective reporting issues. Absence of multicenter
or large-scale RCTs, sample size calculation, and follow-up
impeded access to (long-term) reliable outcomes. Finally,
the intervention group method described included the fol-
lowing: (1) soaking hands and feet in the herbal solution;
(2) soaking between 20 and 40 minutes; (3) water tempera-
ture between 35°C and 45°C; (4) soaking once or twice a
day for 5 to 21 days; and (5) beginning on the same day of
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initial OXA infusion or 1 day before. However, no consen-
sus exists regarding which of these interventions is the best
to address the efficacy. The review was compromised
because various herbal combinations (or formula solutions)
were used, and the reporting of CHM formulas (eg, herbal
preparations, production, safety assessment) was inade-
quate.* Consistent inclusion of a specific OIPN interven-
tion in future RCTs would help standardize Chinese herbal
hand and foot baths and facilitate comparison across stud-
ies. Future network meta-analysis can also be conducted to
compare the preventive efficacy between the different
herbal formulations (or combinations).

Conclusion

To the best of the authors’ knowledge, this is the first meta-
analysis that focuses on external use of CHM (hand and foot
baths) for the prevention of cumulative OXA-related neuro-
toxicity. CHM tends to decrease the incidence of OXA-
induced cumulative neurotoxicity. Importantly, no adverse
events were reported significantly altering the efficacy of
chemotherapy, thus enhancing patients’ tolerance to OXA
treatment. However, all the included studies suffered from
numerous methodological shortcomings and were, there-
fore, assessed to be at high risk of bias. Further high-quality
prospective randomized data taking into account the charac-
teristics of traditional Chinese medicine should be conducted
to substantiate findings of the studies in this review.

Appendix

Search strategies for MEDLINE and CNKI.

MEDLINE (via Ovid) Search Strategy

#1. Exp Organoplatinum/

#2. ((oxaliplatin) or Eloxaliplatin or OXALIPLATIN or
L-OHP or OHP or (platinum compounds)).mp

#3. #lor#2

#4. Exp Peripheral Nervous System Disease/

#5. (neuralgia or paresthesia or hyperalgesia or (chemo-
therapy induced peripheral neuropathy) or CIPN or
(peripheral neuropathy) or Polyneuropath* or (che-
motherapy induced neurotoxicity) or (cancer neuro-
pathic pain)).mp.

#6. #4or#5

#7. exp Drugs, Chinese herbal/

#8. exp Herbal Medicine/

#9. exp Plants, Medicinal/

#10. exp Medicine, Chinese Traditional/

#11. (traditional Chinese medicine or traditional Korean
medicine or Traditional oriental medicine or Kampo
medicine or alternative medicine or complementary

medicine or herb* or herbal* or decoction* or
botanic* or galenical*).mp.

#12. or/#7—#11

#13. ((randomized controlled trial or controlled clinical
trial).pt. or randomized.ab. or randomised.ab. or pla-
cebo.ab. or drug therapy.fs. or randomly.ab. or trial.
ab. or groups.ab.) not (exp animals/ not humans.sh.)

#14. (external* or topical* or wash or bath or fumigat*).
mp.

#17. #3 and #6 and #12 and #13 and #14.

CNKI Search Strategy (in Chinese)

(oxaliplatin) and (peripheral neuropathy or secondary neu-
ropathy or neurotoxicity) and (traditional Chinese medicine
or integrative medicine or Oriental medicine or CHM or
herbal medicine) and (externally used or external use or
topical or topically or wash or bath or fumigation) and (ran-
dom or control).
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