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Abstract

Objectives: To assess the clinical evidence for integrative herbal medicine therapy in the management of chemotherapy-
induced peripheral neuropathy (CIPN) and hand-foot syndrome (HFS) resulting from treatments for colorectal cancer
(CRC). Design: Randomized controlled trials (RCTs) were identified from major English and Chinese databases.
Participants had been diagnosed with CRC by pathology and had received or were undergoing chemotherapy.
Interventions included herbal medicines administered orally or topically. Controls were placebo, supportive care or
conventional chemotherapy for CRC. Methods followed the Cochrane handbook. Meta-analyses were grouped by study
design, outcome measure, severity, and chemotherapy. Random-effects models with 95% confidence intervals were used.
Heterogeneity was assessed as I>. Results: Sixty-three RCTs (4286 participants) were included. Five used a placebo in the
control groups. Fifty-eight studies tested oral herbal medicine, and 5 tested topical herbal medicine. Data were available
for CIPN (60 studies) and HFS (12 studies). Fifty-seven studies combined orally administered herbal medicine with
chemotherapy compared with the same chemotherapy. For CIPN, 33 studies used World Health Organization (WHO)
criteria, 7 used Levi’s criteria, and 10 used the National Cancer Institute Common Terminology Criteria for Adverse
Events (NCI-CTCAE). These were analyzed separately. For grades Ill + IV CIPN, there was a significant reduction in
the integrative groups for WHO (relative risk [RR] 0.42 [0.23, 0.77], I* = 0%) and Levi’s (RR 0.28 [0.11, 0.69], I* = 0%)
but not NCI-CTCAE (RR 0.65 [0.37, 1.13], I* = 26.4%). Hand and foot baths showed no differences for Levi’s grades
Il + IV CIPN but a significant reduction in all grades (RR 0.69 [0.50, 0.95], I* = 68.8%). For HFS (all grades) there was a
significant reduction in the integrative groups for WHO (RR 0.62 [0.41, 0.96], I* = 22%) but not for NCI-CTCAE (RR 0.93
[0.55, 1.55], I* = 75.7%). Sensitivity analyses explored sources of heterogeneity. Conclusions: Integrative herbal therapy
appeared to reduce CIPN and HFS in people receiving chemotherapy for CRC. However, the strength of the evidence
was limited by lack of blinding in most studies, potential for bias, and relatively short study durations.
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Introduction standardized rate (ASR), as cases per 100 000 of population,

showed higher incidence in Europe (37.3 males; 23.6
Based on the international GLOBOCAN survey 2012,  females) and northern America (30.1 males; 22.7 females)
colorectal cancer (CRC) was the third most common cancer  compared with eastern Asia (22.4 males; 14.6 females)." In
in men and the second most common in women. The age China, CRC was the fifth most common cancer in men and
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the fourth most common in women.> CRC incidence
increased from an ASR of 12.8 (14.1 males; 11.5 females) in
2003 to 16.8 per 100 000 (19.7 males; 14.0 females) in 2011
and overall mortality rose from 5.9 to 7.8 per 100 000.?

Chemotherapy-induced peripheral neuropathy (CIPN)
is a side effect of a number of chemotherapeutic agents
including oxaliplatin, cisplatin, vincristine, and taxanes.
CIPN mainly affects the hands and feet and the typical
symptoms include numbness, parathesia, pain, and hyper-
sensitivity to mechanical and/or cold stimuli.* The overall
prevalence of CIPN, based on a review of 31 clinical trials,
was 68.1% within the first month following chemotherapy
declining to 30% at 6 months or longer, however, preva-
lence varied considerably with the type of chemotherapy.’
In CRC, oxaliplatin-based chemotherapies are a principal
cause of CIPN. This involves an acute phase soon after
infusion, which typically resolves, and a chronic type
which is related to the accumulated dose of oxaliplatin and
can persist for years. This type can significantly impair
quality of life and may be a reason for ceasing adjuvant or
palliative treatment for CRC.*® In a study of FOLFOX4 for
metastatic CRC, there was neurosensory toxicity in 68% of
patients, 16.3% of patients had cumulative paresthesia that
interfered with function, and 3.8% ceased treatment after 4
months or more due to sensory neuropathy.” A study of
FOLFOX4 and XELOX for metastatic CRC reported that
grade III/IV neurosensory toxicity was about 17% in each
regimen, whereas grade III hand-foot syndrome was 6%
for XELOX versus 1% for FOLFOX4, and was 30% versus
10% for all grades.®

Hand-foot syndrome (HFS), also known as palmar-plan-
tar erythrodysesthesia, involves tingling, numbness and/or
pain of the palms and soles complicated by edema, crack-
ing, blistering and desquamation and hyperpigmentation.
Of the drugs used in CRC, capecitabine and 5-fluorouracil
(5-FU) can produce HFS, which, when severe, can lead to
cessation of therapy.”!

A number of interventions for the prevention or treatment
of CIPN have been tested in clinical trials. The combinations
of calcium gluconate and magnesium sulfate, vitamin E, and
glutathione have all shown initial promise but no convincing

effects in controlled clinical trials; however, duloxetine
was found to improve symptoms due to oxaliplatin or pacli-
taxel."""* Monosialotetrahexosylganglioside sodium (GM-1)
injection reduced CIPN due to oxaliplatin in a retrospective
study and a prospective study.'*'* A number of other sys-
temic and topical therapies are currently undergoing clinical
trials.'? The current management of HES is mainly symptom-
atic with emollients, wound care, analgesics, and topical ste-
roids for less severe reactions. A number of treatments have
been trialed with promising results for turmeric'® and silyma-
rin.'” However, effective therapies for higher grade HFS have
yet to be confirmed.”'®

Previous reviews of CIPN have investigated the effects
of (a) various Chinese herbs for oxaliplatin-induced CIPN
in various cancers,'® () the herbal formula Goshajinkigan
in the prevention of CIPN in various cancers,”>** (¢) and
lifestyle factors, including the use of herbal medicines and
supplements in the management of CRC.*

The present systematic review and meta-analysis focuses
on randomized controlled trials (RCTs) that tested herbal
medicines used in traditional medicine in China, Korea, and
Japan in the integrative management of CIPN resulting
from treatment for CRC. It aims to assess the effects of the
herbal medicines on the prevention and treatment of CIPN
and identify any promising directions for future research.

Methods

Searches were conducted of (@) major English language
biomedical databases—PubMed, Embase, CINAHL,
AHMED, and Cochrane Library; (b) major Chinese lan-
guage biomedical databases—Chinese BioMedical
Literature Database (CBM), VIP Database for Chinese
Technical Periodicals (CQVIP), China National Knowledge
Infrastructure (CNKI), and Wanfang Data from their respec-
tive inceptions to February 2018; and (c¢) reference lists in
studies and reviews (Supplementary 1 PubMed search strat-
egy). Only prospective RCTs were included.

Included participants had been diagnosed with colorec-
tal, colon, or rectal cancer by pathology; had received che-
motherapy; and were aged 18 years or older. Studies that
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Records identified through Chinese
language database searching
(n=15001)

Records identified through English
language database searching
(n=1192)

Records identified through other
sources
(n=3)

Records after duplicates removed
(n=4164)

Records screened (n = 4164)

Records excluded (n = 3958)

(n=

Full-text articles assessed for eligibility
206)

Full text articles excluded, with
reasons (n = 143)
-Not RCT (n= 128)

-Not meeting inclusion criteria (n=
15)

Randomized Controlled Trials included
in meta-analysis
(n=163)

Figure |. Flow diagram of the search, screening, and inclusion process.

included participants with other cancers or other diseases
were excluded.

The test interventions were herbal medicines used in tra-
ditional medicine in China, Korea, and/or Japan. These
could be administered orally and/or topically. Injections
were excluded. Studies in which the details of the herbal
therapy were unclear were excluded.

The control interventions were placebo for the herbal
therapy, conventional chemotherapy or no additional inter-
vention. Co-interventions were conventional chemotherapy
for CRC plus usual care. The conventional therapies were
required to be the same in each group. The study setting
could be a hospital or clinic.

Studies that reported numerical data for an outcome
directly related to CIPN and/or HFS due to chemotherapy
for CRC were included.

Search results were screened by 2 reviewers and full-text
articles were obtained for any paper considered a potential
inclusion. These were assessed against the inclusion and
exclusion criteria. Data were extracted to a predesigned
spread-sheet for citation details (year, country; study design,
duration, setting); methodological aspects; participant char-
acteristics (number, age, gender, cancer type); details of
interventions (herbal therapy, type of chemotherapy, type of
conventional care); details of outcome measures; data for
included outcome measures; safety, dropouts, and adverse

events in each group. If there were any disagreements
between reviewers, a third reviewer was consulted. In the
case of discrepancies in the published data it was planned to
contact authors but this was not required. Risk of bias was
assessed using the Cochrane tool by 2 reviewers indepen-
dently with a third reviewer available for consultation to
resolve any issues.”*

Assessments of effect sizes were based on published
data and conducted in Stata 12 or RevMan 5.3. Meta-
analyses were conducted when studies were comparable
and used the same outcome measures. Random-effects
models with 95% confidence interval (CI) were applied.
Heterogeneity was quantified as °. Publication bias was
assessed using a funnel plot and Egger’s test for asymmetry
when ten or more studies were available. Subgroup analy-
ses were planned based on participant characteristics such
as cancer type (colorectal, rectal, colon); type of herbal
intervention; type of chemotherapy; type of conventional
care; and methodological quality. Sensitivity analyses were
planned to explore sources of heterogeneity and any effects
of the use of Chinese medicine syndrome differentiation.

Results

Sixty-three RCTs of herbal therapy for CIPN and/or HFS
associated with treatment for CRC were identified (Figure 1).
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Three studies were conducted in Japan, none in Korea, and
60 in various locations in mainland China.”*’

The studies enrolled 4286 participants ranging in age
from 18 to 88 years. The mean ages ranged from 40 to 72.7
years (not all studies reported mean age). Fifty-two partici-
pants dropped out in total, so 4234 participants completed.
These included 2509 males and 1738 females (not all stud-
ies reported gender). All participants were diagnosed with
CRC in 52 studies, with colon cancer in 10 studies, and rec-
tal cancer in 1 study. Twenty-two studies reported Chinese
medicine syndrome differentiation (Table ). The most com-
mon feature of the syndromes was “spleen deficiency” Pi
xu B (Supplementary Table S4).

One study® included 3 groups so it was included in 2
comparisons: herbal medicine versus XELOX and herbal
medicine plus XELOX versus XELOX. Another study”
involved 4 groups (n = 30 per group): (1) herbal medicine
plus mFOLFOX6, (2) mFOLFOX6, (3) herbal medicine
plus calcium gluconate and magnesium sulphate plus
mFOLFOX6, and (4) calcium gluconate and magnesium
sulfate plus mFOLFOX6. This study was included in 2
comparisons (groups 1 vs 2; and 3 vs 4).

Test interventions included: orally administered herbal
medicine (58 studies) and topical herbal medicine (5 stud-
ies). All groups used a form of usual care. The chemother-
apy regimens included: FOLFOX type in 37 studies
(FOLFOX4, 19 studies; FOLFOXG6, 2 studies; mFOLFOXG6,
13 studies; FOLFOX, 1 study; FOLFOX series, 1 study;
FOLFOX4/FOLFOX6, 1 study); XELOX, 17 studies;
XELODA, 2 studies; XELIRI, 1 study; FOLFIRI, 1 study;
SOX (S1 + oxaliplatin), 2 studies; and hyperthermic intra-
peritoneal chemotherapy (HIPEC), 2 studies. Five studies
used a placebo for the herbal medicine. Study durations
ranged from 4 weeks to 6 months but in some studies, treat-
ment was discontinuous. Outcome data were available for
CIPN (60 studies), and HFS (12 studies), with 9 studies
reporting both outcomes.

The most frequently used herbal formula was
Goshajinkigan (Niu che shen qi wan) 4~ZE'5=H,, which
was tested in 3 studies (Table 1). Another 3 formulae were
tested in 2 studies each: Qi fu long kui tang TENT F 257,505
Wei tiao san hao fang 35 77,°"% and Xiao liu tang 34
%37%.7%%2 Some other formulae had the same names but dif-
ferent ingredients, so these were considered to be different
formulae.

The herbs most frequently used in the oral formulae
were the following: Astragalus membranaceus (n = 40),
Atractylodes macrocephala (n = 38), Poria cocos (n = 36),
Coix lacryma-jobi (n = 29), Glycyrrhiza uralensis (n = 28),
Codonopsis pilosula (n = 25), Paeonia lactiflora (n = 21),
Hedyotis diffusa (n = 18), Scutellaria barbata (n = 15), and
Citrus reticulata (n = 14). The herbs most frequently used
in the 5 hand and foot bath formulae were Carthamus tinc-
torius (n = 4), Astragalus membranaceus (n = 4),

Cinnamomum cassia (n = 3), and Prunus persica (n = 3)
(see Supplementary Tables S1 and S2 for Chinese names).

Risk of Bias

Of the 63 studies, 31 were judged as low risk for sequence
generation since a proper method was described, three were
judged high risk since a standard method appears not to
have been used, and the remainder were unclear due to lack
of information. Allocation concealment was described
properly in 8 studies that were judged low risk, whereas the
others did not mention this and were judged as unclear risk.
For blinding, 5 studies blinded participants while 4 of these
also blinded personnel and outcome assessors. These were
judged low risk for these domains while the other studies
which did not mention blinding were judged high risk. For
incomplete outcome data, most studies had few if any drop-
outs and were judged as low risk, but in 2 studies some
inconsistencies in dropout reporting led to a judgement of
unclear risk. For selective outcome reporting, the majority
did not have a protocol but reported on all outcomes men-
tioned in their methods, so these were judged unclear risk.
The 2 studies for which protocols were available were
judged low risk (Table 2).

Studies of Orally Administered Herbal Medicine

The studies included 1 study of oral herbal medicine plus
GM-1 injection versus GM-1 injection alone for CIPN,”® 1
study of herbal medicine versus chemotherapy,® 52 studies
of herbal medicine plus chemotherapy versus the same che-
motherapy, and 5 studies of herbal medicine plus chemo-
therapy versus placebo plus the same chemotherapy.

Herbal Medicine Plus GM-1 Injection for CIPN. In 1 study (No.
54) all participants had CIPN due to previous oxaliplatin-
based chemotherapy for CRC.”® All received GM-1 injec-
tion for the CIPN and the test group also received the herbal
medicine. Based on modified World Health Organization
(WHO) criteria,™ there was no significant difference in the
incidence of grade III plus IV CIPN (relative risk [RR] 0.50
[0.05, 5.24]) which was very low in both groups, or in all
grades of CIPN (RR 0.83 [0.66, 1.04], n = 64).

Herbal Medicine Versus Chemotherapy for Hand-Foot Syn-
drome. One study (No. 21) compared herbal medicine
without chemotherapy with XELODA and reported data for
HFS.* It included 3 groups (45 participants per group). All
participants had advanced CRC and had previously received
first-line chemotherapy. In this study, they were receiving
maintenance treatment. The control group received
XELODA as two 3-week cycles. There were no dropouts.
For incidence of HFS after 2 months treatment there was no
statistical difference between groups (RR 0.33 [0.04, 3.09],
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Table I. Characteristics of Included Studies of Integrative Herbal Medicine for Chemotherapy-Induced Peripheral Neuropathy and
Hand-Foot Syndrome in Colorectal Cancer.

Author(s), Year

N Participants
(Baseline); N Groups;

CHM Group Interventions; Dosage and

Control Group

ID No. [Location]* Male/Female Cancer Type Duration Intervention(s)
| Bao Y] etal, 2014 [I] 60 2; 26/34 Stage II/1ll CRC after Jianpibushen formula {Ef% 5 55 + FOLFOX4; FOLFOX4
radical surgery | packet per day in 2 doses for 6 months
2 Cai ZB 2016 [1] 50; 2; 33/17 Stage II-IV CRC Wenjinghuoxue formula ;542751 /7 + XELOX;  XELOX
boil until 1000 mL water remains, cool to
35°C to 40°C, soak the hand and feet once a
day for 30 minutes, start with chemotherapy
for 7 days, 2 x 3-week cycles
3 Cao B 2011 [I] 85b; 2; 26/34 Stage II-IV CRC after NS + FOLFOX4; | packet per day in 2 doses, FOLFOX4
surgery started at 5 days before chemotherapy, until
5 days after chemotherapy, continue for 6
months
4 Chen CG 2005 [I] 44° 2, 27/17 Stage lIl/IV CRC Fuzhengyiliu decoction £ IFHTIE 7 + FOLFOX4
FOLFOX4; | packet per day in 2 doses for
8 weeks
5 Chen XJ 2010 [1] 36%2; 19/17 Stage IV CRC Jiangpihuashiquyu formula {EHR(EIZHE T + XELOX
XELOX; | packet per day in 2 doses for 6
weeks
6 Chen Y 2014 [I] 40% 2; 23/17 Stage Ill/IV CRC Weitiaosanhao formula fi{if§ =575 + SOX; 200 SOX
mL, oral, twice a day for 12 weeks
7 Cheng XL etal, 2017 82; 2; 42/30 CRC no prior chemo Huanggiguizhiwuwu decoction & LR Fi¥)7%  Placebo +
[ + FOLFOX series; twice a day for a total of FOLFOX
54 g crude drug/day, for 8 weeks series
8 Fang ZH et al, 2009 62; 2; 40/22 Advanced CRC Jianpikangai formula {#f#$715% /5 + FOLFOX; |  FOLFOX
[ packet per day in 2 doses for 2 months
9 Feng YQ 2011 [I] 40; 2;27/13 Colon cancer after Modified Buyanghuanwu decoction #MH#E 71 mFOLFOX6
surgery V% + mFOLFOX6; boil until 500 mL water
remains, cool to 38°C to 42°C, soak the hand
and feet twice a day for 40 minutes, at | day
before chemotherapy, then continue for 5
days, 6 x 2-week cycles
10 GaiLetal, 2010 [I1]  49; 2; 28/21 Advanced CRC first-time Shenyi capsule Z—% %% + XELOX; 20 mg, XELOX
treatment oral, twice a day for 9 weeks.
1l Gao J etal, 2015 [I] 1205 2; 70/50 CRC first-time chemo Chinese medicine bath formula HZ55E 77 + FOLFOX4
after surgery FOLFOX4; boil until 2000 mL water remains,
cool to 40°C, soak the hand and feet once a
day for 30 minutes, from chemotherapy days
1-5, 3 x 2-week cycles
12 Gao XM 2015 [I] 60; 2; 29/26 Stage IIA-IIIC colon Modified Bazhen decoction /\}277 + FOLFOX4
cancer after radical FOLFOX4; | packet per day in 2 doses for
surgery, first-time 4 weeks
received FOLFOX4
13 He JP and Qu JH 60; 2; 27/30 Advanced/recurrences NS + FOLFOX4; | packet per day for 6 weeks FOLFOX4
2013 [1] rectal cancer
14 He ZF 2006 [I] 30°%2; 17/13 CRC after radical Yigijianpi and huayujiedu formula 755 {#H%, /£~ FOLFOX4
surgery JisfifE: /7 + FOLFOX4; | packet per day in 2
doses for 8 weeks
15 Hou ZB 2014 [I] 46° 2;24/17 Stage IIl/IV CRC after Modified Banxiaxiexin decoction - E V5.7 XELOX
radical surgery + XELOX; | packet per day in 2 doses for 6
weeks
16 HuBetal, 2015 [1]  62;2;43/19 Advanced CRC Tenglongbuzhong decoction % v #hFi% + XELOX
XELOX; | packet per day in 2 doses for 6
weeks
17 Hu FS etal, 2007 [1] 78; 2; 42/36 Stage lIl/IV CRC Gubenyiliu capsule [EAAJE[i EE + FOLFOX4; FOLFOX4
1.6 g, oral, twice a day for 8 weeks
18 Hu QQ 2013 [1] 53 2; 24/29 Stage IV CRC NS + XELOX; formula | taken during the first  XELOX

week of chemotherapy, formula 2 taken in
weeks 2 and 3; formula 3 taken in the fourth
week of chemotherapy, all | packet per day
in 2 doses

(continued)
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Table I. (continued)

Author(s), Year

N Participants
(Baseline); N Groups;

CHM Group Interventions; Dosage and

Control Group

ID No. [Location]® Male/Female Cancer Type Duration Intervention(s)
19 Huang L and Guo JH  60; 2; 33/27 Advanced/recurrence Yigihuatansanjie formula 25 S EREELEE 17 + XELOX
2014 [1] colon cancer XELOX; | packet per day in 2 doses for 6
weeks
20 Jiang ZM et al, 2014 70; 2; 46/24 Advanced CRC Sijunzi decoction VUFE -7 + FOLFOX6; | FOLFOXé6
[ packet per day in 2 doses for 8 weeks
21 Jiao S) etal, 2016 [1]  135% 3; 72/63 Stage IV CRC stable TI: Zibu decoction}? %7 XELODA
after first-line T2: Zibu decoction %5 {7 + XELODA; |
chemotherapy packet per day in 2 doses for 2 months
22 Ke SW etal, 2015 [I] 97;2;51/46 Advanced/recurrence, Kangaiyiliu formula $iJE415&4 /7 + XELOX; | XELOX
stage IV CRC packet per day in 2 doses for 2 weeks, 2 X
3-week cycles
23 Kono T etal, 2013 93; 2; 48/41 Advanced/recurrent Goshdjinkigan -2\ H, + FOLFOX4/ Placebo +
[2] CRC mFOLFOX6é; 7.5 g, oral, 3 times per day for FOLFOX4/
26 weeks mFOLFOXé
24 Lai YQ etal, 2009 [I] 57;2;44/13 CRC after radical NS + FOLFOX6; | packet per day in 2 doses, = FOLFOX6
surgery or stage [V at 2 days before chemotherapy, then continue
CRC for 10 days, 6 x 2-week cycles
25 LiJ 2011 [I] 40° 2;22/18 Stage [V CRC Fuzhenghuayujiedusanjie formula $ TF 1L J8iF XELOX
FAEE T + XELOX; | packet per day in 2
doses for 2 months
26 Li L2007 [1] 30%2; 19/11 Stage IV retreatment Jianpihuashiquyu formula fERFAETE £ T + XELIRI
CRC XELIRI; | packet per day in 2 doses, at |
week before chemotherapy, then continue
for 2 months
27 Li LC 2009 [I] 30; 2; 20/10 Dukes B/C CRC after Fufangchangtai 2 77 l#Z% + FOLFOX4; | packet FOLFOX4
radical surgery per day in 2 doses for 4 weeks
28 LiN20I2[I] 40 2; 26/14 Stage II/lll CRC after NS + XELOX; | packet per day in 2 doses for ~ XELOX
radical surgery, 6 weeks
first-time treatment,
adenocarcinoma
29 Li YJetal, 2007 [1]  39;2;22/16 Stage IIl/IV CRC Wenshenjianpi formula 35 'SHEHR 7 + FOLFOX4
FOLFOX4; | packet per day in 2 doses for
6 weeks
30 Liang XS et al, 84; 2; 59/25 Stage |I-IV CRC after Yigilixueyufeng decoction z5 S FE (A X7% + mFOLFOX6
2012 1] surgery mFOLFOX6; | packet per day in 2 doses, at
| day before chemotherapy, then continue
for 4 weeks
31 Liang XS et al, 135; 2; 91/44 Stage II-IV CRC after Lixuequfeng decoction ¥ [t X\i% + mFOLFOX6
2015 [1] surgery mFOLFOX®6; | packet per day in 2 doses, at
| day before chemotherapy, then continue
for 4 weeks
32 LiuJPetal, 2017 [I1]  96; 2; 46/50 Advanced colon cancer  Huachansu capsule 1EHEZIGEE + XELOX; XELOX
0.5 g, oral, 3 times per day, start with
chemotherapy for 2 weeks, 2 x 3-week cycles
33 Liu Petal, 2007 [1]  94;2; 62/32 Dukes B/C colon Boerning capsule 1#/RTH 2 + FOLFOX4; 4 FOLFOX4
adenocarcinoma after pills, oral, 3 times per day, used in interval
surgery between chemotherapy, 4 x 2-week cycles
34 Liu SC 2011 [I] 30;2; 17/13 Stage IlIl/IV CRC NS + FOLFOX6; | packet per day in 2 doses Placebo+
for 4 weeks FOLFOX6
35 Liu YF etal, 2013 [1] 1205 2; 83/37 CRC Guilongtongluofang 1= Jy, 38 4% 75; | packet Placebo +
per day in 2 doses, at 3 days before FOLFOX4
chemotherapy, then continue for 10 days, 6 x
2-week cycles
36 Majetal, 2015[I]  40;2; 18/21 Stage IV CRC Jianpixiaoliu formula {EZR& K77 + FOLFOX4; | FOLFOX4
packet per day in 2 doses for 2 months
37 Mao WD et al, 134; 2; 68/66 Stage II/lll CRC after Jianpixiaoaiyin {EHE; ¥ TR + FOLFOX4; | FOLFOX4
2011 [1] radical surgery packet per day in 2 doses for 8 weeks
38 Mao ZJ et al, 2017 [I] 84; 2; 45/39 Stage II/lll colon cancer  Jianpi formula ff% /5 + mFOLFOX6; | packet mFOLFOX6

after radical surgery

per day in 2 doses for 24 weeks

(continued)
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Table |

. (continued)

Author(s), Year

N Participants

(Baseline); N Groups;

CHM Group Interventions; Dosage and

Control Group

ID No. [Location]® Male/Female Cancer Type Duration Intervention(s)
39 Nishioka M et al, 45; 2; 22/23 Nonresectable or Goshdjinkigan “f-ZE15 5 N, + mFOLFOX6é (or + mFOLFOX6 (or
2011 [2] recurrent CRC bevacizumab) median cycles T 13/C 12;7.5g/  + bevacizumab)
day divided into 2-3 doses, oral
40 Oki Eetal, 2015 [2] 186; 2; 99/83 Stage Il colon Goshaijinkigan 4-7E'5<}, + mFOLFOX6é; 7.5 g/  Placebo +
adenocarcinoma after day, oral, for 24 weeks mFOLFOXé
radical surgery
41 Pan RR 2017 [1] 40° 2; 24/16 Stage II-IV CRC after Erlingyiren decoction —Z1J{"{% + XELOX; | ~ XELOX
surgery packet per day in 2 doses for 12 weeks
42 Pu QH 2012 [I] 45 2:30/15 Stage IV CRC with liver ~ Weitiaosanhao formula {1 =575 + FOLFOX4
metastases FOLFOX4; 100 mL, oral, twice a day for 8
weeks
43 Qin CY 2014 [I] 41%2; 32/9 Stage lIl/IV CRC NS + mFOLFOX6; | packet per day in 2 doses mFOLFOXé
for 4 weeks
44 Shi RQ 2017 [1] 50° 2; 27/23 Stage II-IV CRC after Yigijianpi formula 75 S {#R# 77 + XELOX; | XELOX
surgery packet per day in 2 doses for 6 weeks
45 Shu JH etal, 2011 [I] 90 2; 49/41 Advanced CRC Yigijiedu decoction 75 = #5517 + XELOX; | XELOX
packet per day in 2 doses for 6 weeks
46 Wang H 2008 [1] 68% 2; 42/26 Rectal cancer after Yigihuoxuebuchang decoction 5= EIM#M7ZT%: ~ mFOLFOX6é
radical surgery + mFOLFOX®6; | packet per day in 2 doses
for 3 months
47 Wang JM 2016 [1] 40%2;22/18 Stage IV CRC Jianpiyangyinqushijiedu formula {#RFE[HFAIEME  XELOX
/7 + XELOX; | packet per day in 2 doses
for 8 weeks
48 Wang JZ etal, 2011  60% 2; 39/21 Advanced CRC Yichangning formula E I/ + FOLFOX4; |  FOLFOX4
[ packet per day in 2 doses for 2 months
49 Wang Q 2015 [1] 120; 4; 59/61 CRC after radical T1: Huanggiguizhiwuwu decoction &5 Feffy Cl: calcium
surgery Y% + calcium gluconate and magnesium gluconate and
sulfate magnesium
T2: Huangqiguizhiwuwu decoction i FEfFA F sulfate +
YV% + mFOLFOX6; boil until 200 mL water mFOLFOXé6
remains, add warm water to 1000 mL, cool to C2: mFOLFOX6
35°C to 40°C, soak the hand and feet once a
day for 30 minutes for 16 weeks
50 Wang QY etal, 2015 75; 2; 44/31 Advanced colon cancer NS + mFOLFOXé; for 12 weeks mFOLFOXé
(1
51 Wang SW 2012 [I] 40° 2; 22/18 Stage IV CRC Tongtai decoction #HEZ= 571 + XELOX; 100 mL, XELOX
oral, twice a day for 6 weeks
52 Xie W 2010 [I] 60; 2; 42/18 Stage II/lll CRC after Xiaoliu decoction JJi77 + HIPEC; | packet HIPEC
radical surgery per day, start when passing flatus and first
defecation occurred, until the 4 cycles of
HIPEC finished
53 XuCetal, 2012 [I] 70;2;39/31 Stage IIl/IV colon cancer Modified Xiangshaliujunzi decoction f[I7 7>  FOLFIRI
JNE T + FOLFIRI; | packet per day in 2
doses for 8 weeks
54 Xu XQ and Qi YF 64; 2; 39/25 CRGC, all participants NS + GM-I injection; for 4 weeks GM-1 injection
2014 1] had CIPN due to
oxaliplatin
55 Yang CD 2015 [1] 44;2;31/13 Colon adenocarcinoma  Guizhixixin formula £Ef% 4f|2% 75 + FOLFOX4;  FOLFOX4
after surgery cool to 38°C to 42°C, soak the hand and feet
twice a day for 20 minutes, at | day before
chemotherapy, then continue for 5 days, 4 x
2-week cycles
56 Ye HQ etal, 2016 [1] 59% 2; 35/24 Stage IV CRC Qifulongkui decoction EClff %577 + XELOX; | XELOX
packet per day for 8 weeks
57 Zeng JQ etal, 2008  60; 2; 37/23 Advanced CRC had NS + FOLFOX4; | packet per day for 4 weeks FOLFOX4

(1]

received surgery

and chemotherapy
included 5-FU, but no
oxaliplatin

(continued)
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Table I. (continued)

Author(s), Year

N Participants
(Baseline); N Groups;

CHM Group Interventions; Dosage and

Control Group

ID No. [Location]? Male/Female Cancer Type Duration Intervention(s)
58 Zeng JY etal, 2010 104; 2; 78/26 Stage II/Ill CRC after Xiaoliu decoction J§##77 + HIPEC; | packet HIPEC
[ surgery per day in 3 doses, start when passing flatus
and first defecation occurred, then continue
for 8 weeks
59 Zhang C and Han ZG  60; 2; 37/23 CRC radical surgery NS + mFOLFOX6; | packet per day in 2 doses, mFOLFOX6
2015 [1] at | week before chemotherapy, until | week
after chemotherapy
60 Zhang Q etal, 2010 120; 2; 68/52 Stage III/IV advanced Gubenxiaoliu capsule [E A4 FREHEE + FOLFOX4
[n CRC FOLFOX4; 1.6 g, oral, twice a day for 8
weeks
6l Zhang WW et al, 60; 2; 31/23 Stage IV CRC Jiangpijiedu formula {#f%fi#55 /5 + XELODA; |  XELODA
2013 [1] packet per day in 2 doses for 6 weeks
62 Zhong MW et al, 66; 2; 37/29 Stage III/IV CRC Qifulongkui decoction EEfft v %577 + SOX; | SOX
2016 [1] packet per day in 2 doses for 10 days, then 5
days break, continue for 2 months
63 Zhu FY et al, 2016 54;2; 36/18 Advanced CRC Jianpiyigijiedu formula %25 = #5577 + mFOLFOX6
[n mFOLFOX®6; | packet per day in 2 doses for

more than 8 weeks

Abbreviations: CHM, Chinese herbal medicine; CRC, colorectal cancer; NS, no specific formula name; HIPEC, hyperthermic intraperitoneal chemotherapy; CIPN,
chemotherapy-induced peripheral neuropathy; GM-1 injection, monosialotetrahexosylganglioside sodium injection.
*Location at which the study was conducted: |, China; 2, Japan.
®Mentioned that syndrome differentiation was used.

Table 2. Risk of Bias Judgments for Included Studies.*"
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Study ID Author(s), Year
| Bao Y] et al, 2014
2 Cai ZB, 2016
3 Cao B, 2011
4 Chen CG, 2005
5 Chen X, 2010
6 Chen Y, 2014
7 Cheng XL et al, 2017
8 Fang ZH et al, 2009
9 Feng YQ, 201 |
10 Gai L etal, 2010
I Gao J etal, 2015
12 Gao XM 2015
13 He JP and Qu JH, 2013
14 He ZF, 2006
15 Hou ZB, 2014
16 Hu B etal, 2015
17 Hu FS et al, 2007
18 Hu QQ, 2013
19 Huang L and Guo JH, 2014
20 Jiang ZM et al, 2014
21 Jiao §) et al, 2016
22 Ke SW et al, 2015
23 Kono T etal, 2013
24 Lai YQ et al, 2009
25 LiJ, 2011
26 Li L, 2007
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Table 2. (continued)

Study ID Author(s), Year SG AC BPt BPn BOA 10D SOR
27 Li LC, 2009 L U H H U L U
28 Li N, 2012 U U H H U L U
29 Li YJ et al, 2007 L L H H U L u
30 Liang XS et al, 2012 L U H H U L )
31 Liang XS et al, 2015 L u H H U L u
32 Liu JP etal, 2017 L U H H u L U
33 Liu P et al, 2007 U u H H u L U
34 Liu SC, 2011 L L L H U L U
35 Liu YF et al, 2013 L L L L L L U
36 Ma] etal, 2015 U U H H U L U
37 Mao WD et al, 201 | ] U H H U L U
38 Mao Z] et al, 2017 ] U H H U L U
39 Nishioka M et al, 201 | U L H H H L U
40 Oki E etal, 2015 L L L L L L L
41 Pan RR, 2017 L U H H U L U
42 Pu QH, 2012 L U H H U L U
43 Qin CY, 2014 L U H H H L U
44 Shi RQ, 2017 L U H H U L U
45 Shu JH etal, 201 | U U H H U L ]
46 Wang H, 2008 U ] H H U L U
47 Wang M, 2016 U ] H H ] L U
48 Wang JZ et al, 2011 L U H H U L ]
49 Wang Q, 2015 L U H H U L U
50 Wang QY etal, 2015 u U H H U L U
51 Wang SW, 2012 U U H H U L U
52 Xie W, 2010 L U H H U L U
53 Xu Cetal, 2012 U U H H U ] U
54 Xu XQ and Qi YF, 2014 H U H H U L U
55 Yang CD, 2015 L U H H U L U
56 Ye HQ etal, 2016 L U H H U L U
57 Zeng JQ et al, 2008 U U H H U L U
58 Zeng JY etal, 2010 L U H H U L U
59 Zhang C and Han ZG, 2015 U U H H U L u
60 Zhang Q et al, 2010 L V] H H U L V]
6l Zhang WW et al, 2013 U ] H H ] L U
62 Zhong MW et al, 2016 L U H H U L U
63 Zhu FY etal, 2016 H u H H U L u
Totals 3IL3H 8L, OH 5L, 58H 4L,59H 4L 2H 61 LO0OH 2L,0H

?Risk of bias categories: SG, sequence generation; AC, allocation concealment; BPt, blinding of participants; BPn, blinding of personnel; BOA, blinding of outcome assessment;

IOD, incomplete outcome data; SOR, selective outcome reporting.

®Risk of bias judgments: L, low risk; U, unclear risk or no information specified; H, high risk.
The difference in dropout rates between treatment and control groups did not exceed 20% in any study. Oki 2015 and Kono 2013 had an available protocol. Nishioka 201 |

and Cheng 2017 had trial registration numbers but the protocols could not be accessed.

n =90). The results for the herbal medicine plus XELODA
arm are reported below.

Herbal Medicine Plus Chemotherapy Versus Chemotherapy. In
57 studies, an orally administered herbal medicine was
combined with chemotherapy and compared to the same
chemotherapy. In 5 of these studies a placebo for the herbal
medicine was used in the control group.***%%

Chemotherapy-Induced Peripheral Neurotoxicity. Fifty-
four studies reported on CIPN. Thirty-three studies used

the WHO criteria, 7 studies used Levi’s modified WHO
criteria,® 10 studies used the National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI-
CTCARE) criteria, 2 studies®*** used the Neurotoxicity Cri-
teria of Debiopharm (DEB-NTC), and 3 studies did not
specify the criteria. Meta-analysis results were reported
separately for each of these outcome measures.

For WHO grades III plus IV CIPN, 17 studies had zero
events in both groups so 14 studies were included in the
meta-analysis (Table 3). For the pool of seven studies of
FOLFOX4, there was no difference between groups (RR
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Table 3. Integrative Herbal Medicine: Chemotherapy-Induced Peripheral Neurotoxicity (WHO Grades Ill + IV).?

No. of Studies
(No. of Participants)
in Meta-Analysis

Chemotherapy Regimen: No. of Studies
(No. of Participants); No. of Studies With 0
Events in Both Groups

Study ID (RCTs With 0 Events

Effect Size RR [95% CI] P in Both Groups)

FOLFOX4: 13 (836); 6 7 (532)
FOLFOXé: | (70); | 0(0)
mFOLFOXé6: 2 (129); 1 I (75)
FOLFOX: | (62); 0 I (62)
Pool for similar chemotherapy®: 17 (1097); 8 9 (669)
XELOX: 10 (490);74 3 (180)
SOX:2 (106); 0 2 (106)
XELIRI: 2 (66); 2 0(0)
Total pool: 31 (1759); 17 14 (955)

0.41 [0.16, 1.04] 0% 13, 17,29, 37, 42, 48, 60 (1, 3,
4,12, 14,27)
Both groups = 0 events (20)
0.18 [0.04, 0.75]° 50 (63)
0.50 [0.05, 5.23] 8
0.33 [0.16, 0.70]° 0% 8,13, 17,29, 37, 42, 48, 50, 60
(1,3,4, 12, 14, 20, 27, 63)

0.66 [0.18, 2.47] 0% 10, 15,45 (19, 25, 28, 51)

0.67 [0.11, 3.92] 0% 6,62
Both groups = 0 events (5, 26)
0.42 [0.23, 0.77]° 0% All above

Abbreviations: WHO, World Health Organization; Cl, confidence interval; RR, relative risk; RCT, randomized controlled trial.
*All studies used oral herbal medicines combined with chemotherapy versus the same chemotherapy.

PStatistically significant.

“These chemotherapy regimens all used oxaliplatin, 5-fluorouracil (5-FU) plus leucovorin (LV).

0.41 [0.16, 1.04], I = 0%), but there was a significant
reduction in the single study of mFOLFOX6 and there was
a significant reduction in CIPN in the integrative therapy
groups in the pool of 9 studies that used similar chemo-
therapies (RR 0.33 [0.16, 0.70], I* = 0%). There was no dif-
ference between groups in the pooled result for 3 studies of
XELOX or any of the other subgroups but the total result
for 14 studies showed a significant reduction in the inci-
dence of grade III/IV CIPN in the integrative groups (RR
0.42[0.23, 0.77], I* = 0%).

For all grades of CIPN (WHO criteria), 33 studies
reported data, but 1 study had no events in both groups, so
32 studies were included in the meta-analysis (Table 4,
Supplementary Figure S1). There was a significant reduc-
tion in CIPN in the pooled result for all 14 studies that used
FOLFOX4 (RR 0.77 [0.66, 0.89], I* = 0%) but there was no
significant difference between groups in the subgroup of
FOLFOX4 as adjuvant chemotherapy after radical surgery.
In the pool of 18 studies of similar chemotherapies, there
was a significant difference between groups (RR 0.70 [0.52,
0.96], I = 88%) but the heterogeneity was considerable.
This was due to 1 study,”* which reported that all partici-
pants had CIPN at baseline. When this study was removed
from the pool, the heterogeneity was reduced to zero and
the significant reduction in CIPN in the integrative therapy
groups remained (RR 0.75 [0.66, 0.86], I = 0%, n = 1116).
In the 10 studies of XELOX, the pooled result showed no
difference between groups and there was no difference for
SOX or XELIRI. In the total pool of 32 studies, there was a
significant reduction in CIPN in the integrative therapy
groups, but the heterogeneity was considerable (RR 0.78
[0.66, 0.91], I* = 71%). When the study in which all partici-
pants had CIPN" was excluded the result was similar but

without heterogeneity (RR 0.83 [0.76, 0.91] I = 0%).
Seventeen studies employed syndrome differentiation.
These found a similar result to the total pool but without
heterogeneity.

Seven studies used Levi’s criteria® (Table 5,
Supplementary Figure S3). For grades III plus IV CIPN, the
pooled result for 6 studies found there was a significant
reduction in the integrative therapy groups (RR 0.28 [0.11,
0.69], I* = 0%). For all grades, the pooled result for 8 stud-
ies showed a significant reduction in CIPN in the integra-
tive groups (RR 0.54 [0.38, 0.76], I = 82.3%) but
heterogeneity was considerable. This was due to 2 studies
of FOLFOX regimens that reported high incidences of
CIPN in both groups (70%-80%).°**' When excluded in the
sensitivity analysis, the pooled result of 5 studies remained
significant without heterogeneity.

Ten studies used the NCI-CTCAE criteria for CIPN
(Table 6, Supplementary Figure S4). Nine studies reported
data for grades III plus IV but there were zero events in
both groups in 2 studies, so 7 studies were pooled in the
meta-analysis. The pooled result found no significant dif-
ference between groups (RR 0.65 [0.37, 1.13], I* = 26.4%).
For all grades, the pooled result for 9 studies showed there
was a significant difference between the integrative ther-
apy groups and the chemotherapy alone groups (RR 0.74
[0.58,0.94], I* = 13.5%). The pooled result for the 2 studies
that used syndrome differentiation found a similar result
without heterogeneity.

This group included 4 placebo-controlled studies. When
these were considered separately, for grades III + IV there
was no significant difference between groups (RR 0.64
[0.30, 1.39], I’ 62%, n = 421) with the heterogeneity being
due to 1 study (No. 40).* When this was excluded the result
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Table 4. Integrative Herbal Medicine: Chemotherapy-Induced Peripheral Neurotoxicity (WHO All Grades).”

Chemotherapy Regimen: No. of Studies No. of Studies
(No. of Participants); No. of Studies With

0 Events in Both Groups

(No. of Participants)
in Meta-Analysis

Study ID (RCTs With 0 Events in

Effect Size RR [95% CI] Both Groups)

FOLFOX4 (all): 14 (930); 0 14 (930)
FOLFOX4 (adjuvant, after radical surgery): 5 (309)
5(309); 0
FOLFOXé: | (70); 0 1 (70)
mFOLFOXé: 2 (129); 0 2 (129)
FOLFOX: | (62); 0 1 (62)
Pool for similar chemotherapy®: 18 (1191); 18 (1191)
0
XELOX (all): 10 (490); 0 10 (490)
XELOX (after surgery): 4 (171); 0 4(171)
XELOX (without surgery): 6 (319); 0 6(319)
SOX: 2 (106); 0 2 (106)
XELODA: | (60); | 0 (0)
XELIRI: 2 (66); 0 2 (66)
Total pool: 33 (1913); 1 32 (1853)
Sensitivity 31 (1778)
Sensitivity (all syndromes) 17 (811)
Sensitivity (Pi xu B%E syndrome) 13(611)

0.77 [0.66, 0.89]° 0% 1,3,4,12, 13, 14, 17, 27, 29, 33,

37, 42, 48, 60
0.77 [0.44, 1.33] 0% 1,12, 14,27, 37
0.81 [0.58, 1.13] 20
0.63[0.03, 12.41]99% 50, 63
0.75[0.29, 1.91] 8

1,3,4,8,12, 13,14, 17, 20, 27,
29, 33, 37, 42, 48, 50, 60, 63
10, 15, 19, 25, 28, 41, 44, 45,

0.70 [0.52, 0.96]° 88%

0.92 [0.81, 1.05] 0%

47,51
0.95 [0.80, 1.12] 0% 15,28, 41, 44
0.88 [0.72, 1.09] 0% 10, 19, 25, 45, 47, 51
0.91 [0.57, 1.45] 0% 6,62

Both groups = 0 events 61)

0.57 [0.28, 1.16] 0% 5,26
0.78 [0.66,0.911° 71% Al above
0.83 [0.76, 0.911° 0% Exclude 50°

0.86 [0.76, 0.971° 0% 1,3,4,5,6, 14, 15,25, 26, 28,
41,42, 44, 45, 47, 48, 51
[,3,4,5, 6, 15, 26,28, 41, 42,

44, 47, 48

0.86 [0.75, 0.98]° 0%,

Abbreviations: WHO, World Health Organization; Cl, confidence interval; RR, relative risk; RC, randomized controlled trial.
*All studies used oral herbal medicines combined with chemotherapy versus the same chemotherapy.

*Statistically significant.

“These chemotherapy regimens all used oxaliplatin, 5-fluorouracil (5-FU) plus leucovorin (LV).
9Since all participants had chemotherapy-induced peripheral neuropathy at baseline.

was significant (RR 0.44 [0.25, 0.76], I* 0%, n = 239) with-
out heterogeneity. Only 3 of the placebo-controlled trials
reported data for all grades, and the pooled result was not
significant (RR 0.82 [0.46, 1.47], I = 61%, n = 332). The
heterogeneity was again due to Oki et al.* When excluded,
the result showed a significant difference (RR 0.70 [0.50,
0.96], I = 6%, n = 150).

One of the studies (No. 39) that used DEB-NTC reported
data suitable for analysis. It compared the formula
Goshajinkigan plus mFOLFOX6 versus mFOLFOX6.%
Some participants also received bevacizumab. The rates of
grade III CIPN after 10 cycles was 0% in the integrative
therapy group and 12% in the control group. After 20 cycles
of chemotherapy, the rates were 33% in the integrative
group, and 75% in the chemotherapy alone group, but there
were no statistically significant differences between groups
with regard to the incidence of grade I or higher and grade
IT or higher CIPN. The percentage of grade II/III CIPN in
each cycle was lower in the integrative group than the con-
trol group.

Three studies did not specify the criteria for CIP
For all grades of CIPN, 1 study of mFOLFOX®6 in rectal

70,82,83
N.

adenocarcinoma with metastasis after radical surgery found
no significant difference between groups (RR 1.00 [0.50,
1.99], n = 68).”° One study of HIPEC for stage II/IIl CRC
after surgery™ also found no significant difference (RR 0.59
[0.34, 1.02], n = 104). In the pooled result for these 2 stud-
ies, there was no significant difference between groups in
incidence of all grades CIPN (RR 0.74 [0.44, 1.23], I* =
28%, n = 172). In the single study that only reported on
perioral paresthesia associated with mFOLFOXG6 after radi-
cal surgery for CRC, there was a significant reduction in the
herbal medicine plus mFOLFOX6 group (RR 0.17 [0.04,
0.68], n = 60).*

Hand-Foot Syndrome. Of the 12 studies that reported data
for chemotherapy-related HFS, 6 used the WHO criteria,
5 used the NCI-CTCAE criteria, and 1 did not specify the
criteria.

For grade III (WHO), data were available for 4 studies.
Two of these reported zero events in both groups®™* (Table
7). There were no significant differences between groups in
the other two studies and the pooled result found no signifi-
cant difference (RR 0.42 [0.06, 2.76], I* = 0%). For all
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Table 5. Integrative Herbal Medicine: Chemotherapy-Induced Peripheral Neurotoxicity (Levi 1992 Criteria).”

Chemotherapy Regimen: No. of Studies
(No. of Participants); No. of Studies With 0
Events in Both Groups

No. of Studies
(No. of Participants)
in Meta-Analysis

Study ID (RCTs With 0

Effect Size RR [95% CI] Events in Both Groups)

Grades Ill + IV
FOLFOX4: 1 (60); | 0(0)
FOLFOXé: | (57); 0 I (57)
mFOLFOXé: 3 (303); 0 3(303)
FOLFOX series | (72); 0 1 (72)
Pool for similar chemotherapy®: 6 (492): | 5(432)
XELOX: 1 (53); 0 I (53)
Total pool: 7 (545); 6 6 (485)

All grades
FOLFOX4: | (60); 0 I (60)
FOLFOXé: | (57); 0 I (57)
mFOLFOXé: 3 (303); 0 3(303)
FOLFOX series | (72); 0 1 (72)
Pool for similar chemotherapy®: 6 (492); 0 6 (492)
XELOX: 1 (53); 0 I (53)
Total pool: 7 (545); 0 7 (545)
Sensitivity 5 (401)

Both groups = 0 events (57)
0.10 [0.01, 1.78] 24
0.23 [0.05, 1.15] 34.7% 30, 31, 38
0.14[0.01, 2.67] 7
0.25 [0.09, 0.68]" 0% 7,24, 30, 31, 38 (57)
0.48 [0.05, 5.00] 18
0.28 [0.11, 0.69]° 0% All above
0.88 [0.67, 1.15] 57
0.30 [0.13, 0.72]° 24
0.62 [0.40, 0.95]" 85% 30, 31, 38
0.39 [0.21, 0.73]° 7
0.58 [0.42, 0.82]" 81.4% 7,24, 30, 31, 38, 57
0.32[0.17, 0.62] 18

0.54 [0.38, 0.76]° 82.3%
0.46 [0.37, 0.56]° 0%

All above
Exclude 38, 57¢

Abbreviations: Cl, confidence interval; RR, relative risk; RCT, randomized controlled trial.
*All studies used oral herbal medicines combined with chemotherapy versus the same chemotherapy.

PStatistically significant.

“These chemotherapy regimens all used oxaliplatin, 5-fluorouracil (5-FU) plus leucovorin (LV).
9Studies ID 38 and 57 showed very high incidences of chemotherapy-induced peripheral neurotoxicity in both groups (70%-80%), both used FOLFOX

regimens.

grades, there were no significant differences between
groups for the studies of FOLFOX4, mFOLFOX6, XELOX,
or SOX but there was a significant difference for HIPEC.
The pooled result found no significant difference between
groups (RR 0.59 [0.18, 1.92], I* = 96%) but the heterogene-
ity was considerable. This was mainly due to | study of
mFOLFOX6 (No. 50) that reported presence of HFS in all
participants.”* When this study was excluded from the
meta-analysis pool, the heterogeneity was reduced and
there was a significant reduction in HFS (all grades) in the
integrative therapy groups (RR 0.62 [0.41, 0.96], I* = 22%)).
The pooled result for the 2 studies that used syndrome dif-
ferentiation found no significant difference between groups
without heterogeneity.

Five studies used the NCI-CTCAE criteria. One reported
zero grade III cases in both groups*® (Table 8). There were
no significant differences between groups in the other 2
studies and the pooled result also found no significant dif-
ference (RR 0.25 [0.03, 2.22] I* = 0%). For all grades, there
was no significant difference between groups in the sub-
group results for XELOX or FOLFOX4/FOLFOX6. The
pooled result showed no differences between groups in inci-
dence of all grades of HFS (RR 0.93 [0.55, 1.55], I* =
75.7%) with substantial heterogeneity. No single study or
factor was the main contributor so a sensitivity analysis was
not feasible.

In the single study that did not specify the criteria (No.
21), XELODA was used as a maintenance treatment in
stage IV CRC.* There was no difference between groups in
all grades HFS (RR 0.67 [0.12, 3.80], n = 90).

Topical Herbal Medicine Plus Chemotherapy Versus Chemother-
apy. Five RCTs employed hand and foot baths for preven-
tion of the symptoms of CIPN due to oxaliplatin-based
chemotherapy (Table 1, Supplementary Tables S1 and S4).
All used Levi’s criteria.*®

For grade III/IV CIPN, there was no significant dif-
ference between groups (RR 0.35 [0.10, 1.20] 2 = 0%),
but the overall incidence was low (3 vs 13 cases). For all
grades, there was a significant reduction in the number
of people developing CIPN in the integrative therapy
groups compared with the control groups (RR 0.69
[0.50, 0.95], I* = 68.8%) with substantial heterogeneity
(Table 9).

One study (No. 49) included 2 comparisons’ and one of
these used a complex control (calcium and magnesium plus
mFOLFOX6), so this arm was excluded in a sensitivity
analysis. This showed a marginally significant result for
grades III + IV but the heterogeneity remained for all
grades. In a further sensitivity analysis that excluded this
study, the result was similar to that for the total pool but
without heterogeneity.
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Table 6. Integrative Herbal Medicine: Chemotherapy-Induced Peripheral Neurotoxicity (NCI-CTCAE).”

Chemotherapy regimen: No. studies
(no. participants); No. studies with 0 events
in both groups

No. studies
(no. participants)
in meta-analysis

Study ID (RCTs with 0 events in

Effect Size RR [95% CI] I

both groups)

Grades Il + IV
FOLFOX4: 2 (160); 0
FOLFOX6: | (30); 0
mFOLFOXé6: 2 (223); 0
FOLOX4/FOLFOX6: | (89); 0
Pool for similar chemotherapy®: 6 (502); 0
XELOX: 3 (252); 2
Total pool: 9 (754); 2
All grades
FOLFOX4: 2 (160); 0
FOLFOXé: | (30); 0
mFOLFOX6: 2 (223); 0
Pool for similar chemotherapy®: 5 (413); 0
XELOX: 4 (314); 0
Total pool: 9 (727); 0
Sensitivity (syndrome)

2 (160)
I (30)
2 (223)
I (89)
6 (502)
I (59)
7 (561)

2 (160)
I (30)

2 (223)
5 (413)
4(314)
9 (727)
2 (100)

0.38 [0.18, 0.80]° 0%
0.33 [0.04, 2.85]

1.51 [0.74, 3.11] 0%
0.55 [0.24, 1.25]

0.66 [0.36, 1211 37%
032 [0.01, 7.61]

0.65 [0.37, 1.13] 26.4%

0.71 [0.54, 0.94]° 0%
0.44[1.17, 1.13]

1.10 [0.46, 2.61] 43.4%
0.66 [0.36, 1.21] 32.7%
0.74 [0.50, 1.09] 9.2%
0.74 [0.58, 0.94]° 13.5%
0.57 [0.33, 0.98]° 0%

35,36
34
40, 43
23

23, 34, 35, 36, 40, 43

56 (22, 32)

23, 34, 35, 36, 40, 43, 56 (22, 32)

35, 36
34
40, 43

34, 35, 36, 40, 43

16,22, 32,56
All above
43, 56

Abbreviations: NCI-CTCAE; National Cancer Institute Common Terminology Criteria for Adverse Events; Cl, confidence interval; RR, relative risk;

RCT, randomized controlled trial.

?All studies used oral herbal medicines combined with chemotherapy versus the same chemotherapy.

*Statistically significant.

“These chemotherapy regimens all used oxaliplatin, 5-fluorouracil (5-FU) plus leucovorin (LV).

Table 7. Integrative Herbal Medicine: Chemotherapy-Related Hand-Foot Syndrome (WHO).*

Chemotherapy Regimen: No. of Studies
(No. of Participants); No. of Studies With 0
Events in Both Groups

No. of Studies

(No. of Participants)

in Meta-Analysis

Effect Size RR [95% CI] I*

Study ID (RCTs With 0
Events in Both Groups)

Grades Il + IV
FOLFOX4: | (45); 0
mFOLFOXé: | (75); 0
XELOX: 1 (60); |
SOX: | (40); |
Total pool: 4 (220); 2

All grades
FOLFOX4: | (45); 0
mFOLFOX6: 2 (125); 0
Pool for similar chemotherapy®: 3 (170); 0
XELOX: | (60); 0
SOX: | (40); 0
HIPEC: | (60); 0
Total pool: 6 (330); 0
Sensitivity
Sensitivity (syndrome)

| (45)

| (75)
0(0)
0(0)

2 (120)

| (45)
2 (125)
3 (170)
| (60)
I (40)
I (60)
6 (330)
5 (255)
2 (100)

0.320.01, 7.45]
0.49 [0.05, 5.14]
Both groups = 0 events
Both groups = 0 events

0.42 [0.06, 2.76] 0%

0.82 [0.33, 2.06]
0.38 [0.00, 76.97]
0.54 [0.08, 3.83] 93%
0.77 [0.40, 1.47]

0.80 [0.40, 1.60]
0.38[0.17, 0.83]°
0.59 [0.18, 1.92] 96%
0.62 [0.41, 0.96]° 22%
0.81 [0.46, 1.40] 0%

4
50
(19)
(6)
42,50 (6, 19)

42
50, 53
42, 50, 53
19
6
52
All above
Exclude 50¢
6,42

Abbreviations: WHO, World Health Organization; Cl, confidence interval; RR, relative risk; RCT, randomized controlled trial; HIPEC, hyperthermic

intraperitoneal chemotherapy.

*All studies used oral herbal medicines combined with chemotherapy versus the same chemotherapy.

*Statistically significant.

“These chemotherapy regimens all used oxaliplatin, 5-fluorouracil (5-FU) plus leucovorin (LV).
9Since all participants had hand-foot syndrome at baseline.
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Table 8. Integrative Herbal Medicine: Chemotherapy-Related Hand-Foot Syndrome (NCI-CTCAE).”

Chemotherapy Regimen Participants: Characteristics (No.) Effect Size RR [95% CI] I Study ID
Grade lll
XELOX (without surgery) Advanced or recurrent stage IV CRC (97) Both groups=0 events 22
Stage IV CRC (53) 0.32 [0.01, 7.55] I8
Advanced colon cancer (96) 0.20 [0.01, 4.06] 32
Pooled result 2 (149) 0.25 [0.03, 2.22] 0% 18, 32
All grades
XELOX (without surgery) Advanced CRC (62) 0.70 [0.35, 1.43] 16
Advanced or recurrent stage IV CRC (97) 0.98 [0.58, 1.65] 22
Stage IV CRC (53) 0.41 [0.23,0.73]° I8
Advanced colon cancer (96) 1.50 [1.05, 2.15]° 32
Pooled result (XELOX) 4 (308) 0.83 [0.46, 1.50] 80.4% 16, 18, 22, 32
FOLFOX4/FOLFOX6 Advanced or recurrent CRC, placebo in 1.61 [0.69, 3.77] 23
control group (89)
Pooled result 5(397) 0.93 [0.55, 1.55] 75.7% All above

Abbreviations: NCI-CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; Cl, confidence interval; RR, relative risk;

CRC, colorectal cancer.

*All studies used oral herbal medicines combined with chemotherapy versus the same chemotherapy.

PStatistically significant.

Table 9. Herbal Hand and Foot Bath Plus Chemotherapy: Chemotherapy-Induced Peripheral Neurotoxicity (CIPN).?

CIPN Grades lll + |V; Effect

CIPN All Grades; Effect Size

Characteristics (No. of Participants) Size RR [95% CI] I* RR [95% CI] P Study ID
FOLFOX4, CRC, first-time chemo after surgery (120) 0.20 [0.01, 4.08] 0.59 [0.36, 0.95]b I
FOLFOX4, colon cancer, after surgery (44) 1.00 [0.07, 15.00] 0.47 [0.26, 0.86]b 55
Calcium and magnesium + mFOLFOX6, CRC, adjuvant 0.33 [0.01, 7.87] 0.83 [0.61, 1.14] 49.1
chemotherapy (60)
mFOLFOX6, CRC, adjuvant chemotherapy (60) 0.20 [0.01, 4.00] 0.96 [0.76, 1.22] 49.2
mFOLFOX®, colon cancer, after surgery (40) 0.33 [0.04, 2.94] 0.47 [0.24, 0.89]° 9
XELOX, CRC, first time received oxaliplatin treatment 0.25 [0.03, 2.08] 0.40 [0.19, 0.86]° 2
(50)
Total pool, 5 RCTs, 6 comparisons (374) 0.35[0.10, 1.20] 0% 0.69 [0.50, 0.95]b 68.8% All above
Sensitivity |, 5 RCTs, 5 comparisons (314)° 0.32[0.11, 0.991° 0% 0.58 [0.37,0911°75% 2,9, 1,49.2, 55
Sensitivity 2, 4 RCTs, 4 comparisons (254)° 0.35[0.10, 1.17] 0% 0.50 [0.37, 0.67]° 0% 2,9, 11,55

Abbreviations: Cl, confidence interval; RR, relative risk; RCT, randomized controlled trial.
*All studies used herbal hand and foot baths combined with chemotherapy versus the same chemotherapy.

*Statistically significant.

“Sensitivity | excluded Study No. 49 group T| to remove double counting due to this study having 2 comparisons.

“Sensitivity 2 excluded Study No. 49 altogether (groups T1 and T2).

Safety of the CHMs

In 49 studies, there was no mention of the safety of the
herbal medicines. Ten studies stated that there were no
adverse events associated with the herbal medicines. One
study (No. 11) that used hand and foot bath mentioned that
1 patient in the test group had mild allergy, which was likely
due to the herbal hand and foot bath.*®

In another study (No. 53), the adverse events and/or rea-
sons for dropouts were stated for the two groups: in the
CHM plus chemotherapy group, 2 refused chemotherapy, 2
had chemotherapy-related adverse reactions, and there

were 2 deaths; in the chemotherapy group, 3 refused che-
motherapy, 8 had chemotherapy-related adverse reactions
and there were 3 deaths.”’ In this study, it was unclear
whether any of the adverse events were due to the herbal
medicines. In the study by Kono et al,*’ there were 3 drop-
outs in the CHM group and | dropout in the control group,
but these were prior to commencement of treatment. In
Nishioka et al,”> more people discontinued chemotherapy
in the CHM group (n = 13) than in the control group (n =
11); the same numbers showed progressive disease (9 vs
9); more experienced an allergic reaction to oxaliplatin (4
vs 1); and fewer had persistent grade I1I oxaliplatin-induced
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neuropathy (0 vs 1); but it was unclear whether these dif-
ferences were influenced by the herbal medicine. In Oki
et al,* the most common comorbidities were hypertension
and diabetes with no between-group difference in their
incidence, but the incidence of grade II or greater CIPN
was higher in the integrative group at the 8-month analysis
(mean 8-9 cycles) so the study was discontinued. The anal-
ysis of oxaliplatin dose showed it was higher in the integra-
tive group, but it was unclear whether this accounted for
the increased CIPN rate. Overall, no serious adverse events
associated with the herbal medicines were identified but
data were incomplete.

Discussion

The majority of the data were for studies that combined an
orally administered herbal medicine with a chemotherapy
regimen compared to the same chemotherapy regimen with
CIPN as an outcome. A further 5 studies had poolable data
for hand and foot baths for CIPN and 5 studies assessed
orally administered herbal medicine for HFS.

Effects on CIPN

The main outcome measures were the WHO criteria, Levi’s
modified WHO criteria, or the NCI-CTCAE criteria.
Although these criteria are similar there are some differ-
ences, so the results were pooled separately. For each out-
come measure, the more severe grades of CIPN (grades III
+ 1V) were reported first. Such severe events are clinically
relevant since they are likely to lead to chemotherapy cessa-
tion. In general, the incidences of Grade I1I + IV CIPN were
low in both groups and a number of studies had zero events.
Studies that had zero events in both groups did not contrib-
ute to the pooled results, so the incidences and identity of
such studies are recorded in the results tables.

For incidence of grades III + IV CIPN, there was a sig-
nificant reduction in the integrative therapy groups based
on 14 studies that used the WHO criteria (955 participants)
without heterogeneity (Table 3). However, the overall inci-
dence at end of treatment was low, with 1.6% in the integra-
tive groups and 4.1% in the chemotherapy alone groups
(Supplementary Table S5). It is notable that the reduction
was mainly in the subgroup of FOLFOX regimens. This
result was similar to a previous meta-analysis of CHM plus
FOLFOX4 in advanced CRC, which found slightly higher
incidences (2.2% vs 6.0%).* In the 6 studies (485 partici-
pants) that used Levi’s criteria the meta-analysis results and
the incidences (1.4% vs 9.2%) were similar (Table 5 and
Supplementary Table S5). In the 7 studies (561 participants)
that used the NCI-CTCAE criteria there was no significant
difference between groups with some heterogeneity, and
considerably higher incidence rates (8.5% vs 13.0%) (Table
6 and Supplementary Table S5).

Overall, the incidences of grade III plus IV CIPN in the
WHO and Levi groups were much lower than in the trials
by de Gramont et al” and Cassidy et al.® A likely reason is
that most studies were of too short a duration for severe
CIPN to develop. Larger proportions were evident in the
FOLFOX regimens for NCI-CTCAE criteria which
included 4 placebo-controlled studies (4-26 weeks’ dura-
tion).***3%% In this group, the grade III plus IV incidence
was 18.9% in the chemotherapy controls (all FOLFOX),
which is similar to the 17% reported by Cassidy et al,® ver-
sus 12.9% in the integrative therapy groups.

For all grades, the majority of studies provided nonzero
data. For the 32 studies that used the WHO criteria (1853
participants) there was a significant reduction in CIPN in the
integrative groups, but the heterogeneity was considerable
(Table 4). Since this was due to a single study in which all
participants already had CIPN at baseline, it was reasonable
to exclude this study from the pooled result to obtain a more
accurate estimate. This sensitivity analysis had the effect of
eliminating the heterogeneity, while finding a similar result.
The resultant incidence rates were 32.7% in the integrative
groups and 42.8% in the chemotherapy controls. In the 7
studies that used Levi’s criteria, there was also a significant
reduction in all grades CIPN in the integrative groups, but
with considerable heterogeneity (Table 5). This was due to 2
studies with very high CIPN incidences in both groups (73%-
82%) that found no differences between groups. When
excluded, the CIPN incidence rates for the remaining five
studies were 32.4% for integrative therapy versus 73.0% for
the chemotherapy controls (Supplementary Table S5). For
the NCI-CTCAE criteria, the pool of 9 studies (727 partici-
pants) showed a significant reduction in the integrative
groups (Table 6), with incidence rates of 25.8% versus 33.3%
(Supplementary Table S5). Notably, the positive results were
associated with the FOLFOX regimens. In comparison, in
the review by Seretny et al,’ the mean rates of all grades
CIPN were 60% at 3 months and 30% at 6 months or longer.

It was expected that the results of the subgroup of studies
that used syndrome differentiation would show less hetero-
geneity than the overall pools since the participant groups
should be less variable due to this additional selection crite-
rion. This was evident for all grades CIPN in a number of
pools. Notably, for the WHO criteria, the 17 studies that
used syndrome differentiation found a benefit for adding
the herbal medicine without heterogeneity, as did the group
of 13 studies of Pi xu J§[E syndromes (Table 4).

In the studies of hand and foot baths, the pooled result
for grades III + IV did not show a significant difference
between groups but there were few cases in total (Table 9).
For all grades, the incidences in the four studies included in
the final sensitivity analysis were 60% in the chemother-
apy-alone groups and 30% in the integrative groups indicat-
ing the herbal hand and foot baths produced a significant
reduction in CIPN.
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Effects on Hand-Foot Syndrome

For grade III HFS (WHO criteria) the incidence was very
low, at 0.9% in the integrative groups and 2.8% in the che-
motherapy control groups. In the studies that used the NCI-
CTCAE criteria, there was only 1 case in total
(Supplementary Table S5). So, there were insufficient data
for a meaningful assessment.

For WHO all grades (Table 7), the pooled result for 6
studies found no significant difference between groups with
considerable heterogeneity, which was due to the previ-
ously-mentioned study that only enrolled participants with
HFS (grade I-1I), none of whom resolved in either group.
When excluded, there was a significant difference, with
23.3% incidence in the integrative groups versus 41.8% in
the chemotherapy alone groups (Supplementary Table S5).
In the 5 studies that used the NCI-CTCAE criteria, there
was no difference between groups with substantial hetero-
geneity and rates of 40% in both groups (Table 8 and
Supplementary Table S5).

When compared with the results reported in Cassidy et al,®
the low rate of grade III was consistent with most studies
using a FOLFOX regimen, which generally do not produce
high rates. However, the single study of XELOX reported
zero grade III cases in both groups. For all grades, the rates
were relatively high in the WHO criteria group, due mainly
to the XELOX, SOX, and HIPEC subgroups. Four of the
studies in the NCI-CTCAE criteria group used XELOX and
this sub-group produced the highest incidence rates (44% vs
48%), as could be expected. Adding a herbal medicine did
not have a significant effect in this subgroup. Overall, the
herbal medicines appeared to reduce the incidence of HFS,
but the results for XELOX were heterogeneous.

Limitations of This Review

This meta-analysis was based on published data mostly
from unblinded studies, so the results are likely to be biased
in favor of the integrative therapy groups. Asymmetry in the
funnel plot (Supplementary Figure S2) suggested bias due
to missing data, due either to small studies with nonsignifi-
cant results not being published or published studies omit-
ting mention of CIPN. Therefore, caution is required when
interpreting the meta-analysis results.

In the 5 placebo-controlled studies, the poolable results
were mixed with one study showing higher rates in the inte-
grative group® whereas the others showed improvements.
Such data are difficult to interpret, each study showed dis-
tinct characteristics and no clear subgroups were evident.

In the larger meta-analysis pools, it was possible to iden-
tify some differences due to the chemotherapy regimen used,
but there was no plausible method of taking duration of
treatment or accumulated dose of chemotherapy into account
due to inconsistencies in how such data were reported. These

factors are likely to have influenced the incidences of CIPN
and HFS and contributed to heterogeneity.

Another issue is variability in the herbal interventions.
Although there were similar ingredients in many of the oral
formulae, it was not clear which had been included to coun-
ter CIPN or HFS and which had been included for other rea-
sons, since these outcomes were not primary in most studies.
Goshajinkigan was the only oral formula that has been stud-
ied for reducing CIPN in multiple retrospective’ > and pro-
spective’’ %% studies of CRC. Also, it has been reported to
reduce the incidence of CIPN in ovarian cancer.”” Recent
meta-analyses of Goshajinkigan have shown mixed results
when multiple cancer types and comparators were pooled
but there was considerable heterogeneity.**** Although the
retrospective studies of this formula showed benefits in
CRC, the results of the 3 prospective studies included in this
review were mixed, with 2 studies reporting benefits*”%
and 1 finding possible detriment.** For Goshajinkigan and
the 3 other formulae that were used in 2 studies each, differ-
ences between studies in the comparators or outcome mea-
sures precluded data pooling for these specific CHMs.
Consequently, it was not possible to select a best CHM inter-
vention for CIPN or HFS.

Data on the safety of the herbal medicines were poorly
reported in most studies. This was in part due to the overrid-
ing effects of the toxicity due to the chemotherapies. It was
not possible to assess whether any of the herbal medicines
reduced the effectiveness of the chemotherapies since par-
allel data sets were not available. However, previous meta-
analyses that have addressed this issue found no evidence
that the addition of herbal medicines to chemotherapy
reduced tumor response rates.”*’

Implications for Clinical Practice and Further
Research

Based on the pooled results, the evidence for reduction in
grades III + IV CIPN is weak due to the small number of
cases in the analyses. Larger studies of oxaliplatin regimens
that are long enough in duration for severe CIPN to accu-
mulate are needed to explore this question.

For all grades of CIPN, it appeared that addition of orally
administered herbal medicines was likely to reduce less
severe CIPN. However, since most studies were relatively
short, it is unclear whether this effect would translate into
overall reduction in incidence or severity of CIPN with lon-
ger term oxaliplatin use. It is possible that the herbal medi-
cines delayed the onset of the CIPN but not its ultimate
progression. Further study is needed to monitor the progres-
sion of CIPN in relation to accumulated oxaliplatin dose.
There were very little data for non-oxaliplatin regimens, so
it is not possible determine if any herbal medicines were
beneficial.
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The herbal hand and foot baths appear to have provided
some reductions in CIPN. From a clinical perspective, the
use of topical herbal medicines should reduce the potential
for interactions with a patient’s medications, but it is impor-
tant to note the potential for allergic reactions and to test
each patient’s sensitivity to the formula before undertaking
a course of treatment.

For HFS, the results of the studies showed no convincing
evidence of a benefit, but there was heterogeneity in the
result and the sample size was relatively small. Further
studies of oral and topical preparations are needed to deter-
mine the role of herbal medicines in this condition.

Conclusions

Data on the effects of herbal medicines for CIPN and/or
HFS were available for 63 RCTs. For orally administered
herbal formulae combined with chemotherapies, the evi-
dence indicated a reduction in all grades CIPN (WHO tox-
icity criteria) in the integrative therapy groups based on 31
RCTs with 1778 participants. Similar results were evident
for other criteria but based on smaller pools. For grades II1
+ IV severe CIPN, there were also reductions, but the evi-
dence was weaker. The use of the herbal hand and foot
baths appeared to reduce all grades of CIPN, but the results
were based on a small sample. The oral herbal formulae did
not appear to improve HFS. The strength of these conclu-
sions is limited by lack of blinding in the majority of studies
and the possibility of reporting bias. Future clinical studies
are needed that focus on specific herbal medicines for CIPN
and HFS. Experimental studies are required to determine
the mechanisms of action of any promising herbs.
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