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Abstract: This review aimed to comprehensively assess the efficacy and safety of oral East Asian
herbal medicine (EAHM) for overall peripheral neuropathy (PN). In addition, an Apriori algorithm-
based association rule analysis was performed to identify the core herb combination, thereby further
generating useful hypotheses for subsequent drug discovery. A total of 10 databases were searched
electronically from inception to July 2021. Randomized clinical trials (RCTs) comparing EAHM
with conventional analgesic medication or usual care for managing PN were included. The RCT
quality was appraised using RoB 2.0, and the random effects model was used to calculate the effect
sizes of the included RCTs. The overall quality of evidence was evaluated according to the Grading
of Recommendations Assessment, Development, and Evaluation. By analyzing the constituent
herb data, the potential association rules of core herb combinations were explored. A total of
67 RCTs involving 5753 patients were included in this systematic review. In a meta-analysis, EAHM
monotherapy and combined EAHM and western medicine therapy demonstrated substantially
improved sensory nerve conduction velocity, motor nerve conduction velocity, and response rate.
Moreover, EAHM significantly improved the incidence rate, pain intensity, Toronto clinical scoring
system, and Michigan diabetic neuropathy score. The evidence grade was moderate to low due to
the substantial heterogeneity among the studies. Nine association rules were identified by performing
the association rule analysis on the extraction data of 156 EAHM herbs. Therefore, the constituents of
the herb combinations with consistent association rules were Astragali Radix, Cinnamomi Ramulus,
and Spatholobi Calulis. This meta-analysis supports the hypothesis that EAHM monotherapy and
combined therapy may be beneficial for PN patients, and follow-up research should be conducted to
confirm the precise action target of the core herb.

Keywords: association rule analysis; complementary and alternative medicine; East Asian herbal
medicine; meta-analysis; peripheral neuropathy; systematic review

1. Introduction
1.1. Description of the Condition

Peripheral neuropathy (PN) is one of the most common causes for a patient to visit
the clinic [1]. The prevalence of diabetic peripheral neuropathy (DPN) or herpetic neuropa-
thy, the commonly observed PN, is at least 10-20% [2,3]. However, it is not easy to collect
the available PN epidemiological data since the causes of pathology are very diverse. In
addition, the symptoms can develop not only in a single affected area, but also in multiple
nerves [4]. Symptoms that may occur due to this disease include chronic pain, decreased
nerve conduction velocity (NCV), sensation loss, and abnormal sensations such as tingling,
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burning, and numbness [1]. However, PN pathophysiology is not clear. Moreover, its
symptoms are not easily improved and often follow a chronic course or worsen contin-
uously [4]. Therefore, the medical management of this disease is challenging due to the
various characteristics of PN, which are difficult to manage and reduce the quality of life in
patients.

1.2. Description of the Intervention

Several epidemiological studies have reported that the treatment results for PN pa-
tients are unsatisfactory [5,6]. This is primarily due to the fact that accurate PN diagnosis
and management are difficult, and the prognosis is poor. Moreover, it is a reminder that the
development of effective medications and therapeutic tools is urgently needed. The East
Asian herbal medicine (EAHM) deserves further investigation as a potential pharmacother-
apy for PN since it has long been providing benefits to patients with neurological and
painful disorders in Asia [7,8]. Recently, several studies have examined the safety and
effectiveness of using plant preparations for neuropathy to confirm the advantages of
compliance with high-dose treatment, few side effects, and safety even during long-term
administration [9]. Furthermore, the number of scientific studies verifying the efficacy and
safety of East Asian medicine in PN has significantly increased over the past decade [10,11].
Previous systematic reviews have comprehensively dealt with the effectiveness and safety
of acupuncture interventions in East Asian medicine for treating PN [12]. However, only
few systematic reviews have focused on the association between EAHM and PN subcate-
gories, such as DPN and chemotherapy-induced peripheral neuropathy (CIPN) [13,14].

1.3. How the Intervention Might Work

Several EAHMs with pharmacological activities against PN have been reported. A
previous study has reported that various herbs, including EAHM, relieve neuropathy
symptoms through serotonin 5-HT1A receptors, inhibit axonal degeneration, improve
axonal transport, and suppress TNF-a and NO in CIPN [15]. In contrast, the Huang-
Qi-Gui-Zhi-Wu-Wu decoction, an EAHM prescription widely used for a long time, can
improve CIPN by controlling the inflammatory response and repairing nerve damage [16].
Radix Astragali, one of the most extensively prescribed herbs for chronic pain, including
neuropathy, acts as a potential nerve growth factor to induce axon growth in peripheral
nerves and promote nerve cell differentiation. Astragaloside IV, one of the main active
ingredients of Radix Astragali, contributes to sciatic nerve regeneration and functional
recovery in mice [17,18].

1.4. Why It Is Important to Conduct This Review

In the past decade, numerous randomized controlled trials (RCTs) have been con-
ducted to assess the efficacy and safety of EAHM for PN. In addition, studies on drug dis-
covery, which can regulate neuropathic pain based on EAHM, are actively conducted [19].
Several systematic reviews have already focused on this topic [13,14,20,21]. However,
unlike acupuncture, a study comprehensively reviewing the efficacy of EAHM for PN has
not yet been published. In addition, the EAHM prescriptions used for the individual RCTs
included in previous reviews are heterogeneous, and a single dose and composition of
herbs are not often utilized. Therefore, it was difficult to derive useful pharmacological
information that can be used for follow-up studies or clinical practice in a previous review.
Separately, although most of the herbal medicines have been orally administered in East
Asia, whether studying different formulations, such as injection or topical formulations, in
one review are appropriate, is controversial.

Therefore, the aim of this study was to comprehensively assess the efficacy and
safety of oral EAHM in overall PN with multiple underlying causes. Additionally, an
Apriori algorithm-based association rule analysis was performed on the various herb data
to identify the core herb combination, thereby further generating useful hypotheses for
subsequent drug discovery.
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2. Methods

This study was conducted in accordance with the guidelines of the Cochrane Hand-
book for Systematic Reviews of Interventions [22], as well as the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses 2020 statement (Supplementary Material
S1) [23]. The protocol of this systematic review has been registered in PROSPERO (registra-
tion number: CRD42021252277, available from: https://www.crd.york.ac.uk/prospero/
display_record.php?ID=CRD42021252277, accessed on 9 October 2021).

2.1. Search Strategy

A comprehensive electronic search through four English databases (PubMed, Cochrane
Library, Cumulative Index to Nursing & Allied Health Literature [CINAHL], EMBASE),
four Korean databases (Korean Studies Information Service System [KISS], Research Infor-
mation Service System [RISS], Oriental Medicine Advanced Searching Integrated System
[OASIS], and Korea Citation Index [KCI]), one Chinese database (Chinese National Knowl-
edge Infrastructure Database [CNKI]), and one Japanese database (CiNii) were performed
from inception to July 2021 by two investigators. The following Boolean format was
used for the search: (mononeuropathy [MeSH] OR nerve compression syndromes [MeSH]
OR neuralgia [MeSH] OR polyneuropathies [MeSH]) AND (“neuropathy”[Title/abstract]
OR “peripheral neuropathy”[Title/abstract] OR “neuropathic pain”[Title/abstract] OR
“neuralgia”[Title/abstract]) AND (“Medicine, Chinese Traditional”[MeSH] OR “Medicine,
Kampo”[MeSH] OR “Medicine, Korean Traditional”[MeSH] OR “Herbal Medicine”[MeSH]).
In the Korean, Chinese, and Japanese databases, these search terms were appropriately
modified to perform a search. The detailed search strategy has been explained in Supple-
mentary Material S2.

2.2. Inclusion and Exclusion Criteria
2.2.1. Types of Studies

Only RCTs evaluating the efficacy and safety of oral EAHM administration for PN
were included. There were no restrictions on language or publication time. A few studies
were excluded if they met the following criteria: (a) Not an RCT or quasi-RCT; (b) the control
group was not used or was inappropriate; (c) unrelated to PN; (d) animal studies; (e) review;
and (f) not published in peer-reviewed scientific journals, including postgraduate theses
or dissertations.

2.2.2. Types of Patients

All of the adults (age > 18 years) diagnosed with PN were included without restrictions
on gender and nationality. The types of PN were classified into diabetic, chemotherapy-
induced, postherpetic, and other causes, according to the underlying pathology.

2.2.3. Types of Interventions

All of the EAHM forms, such as decoction, granules, capsules, and a combination of
EAHM and another active treatment for PN management were included. The mode of
delivery was restricted to the oral intake. Studies in which East Asian medical interventions,
such as acupuncture, massage or non-drug therapy, were only combined in the treatment
group were excluded. Studies in which the comparators included other EAHMs were
excluded. Moreover, studies that exemplify the details of herbs constituting the revealed
EAHM prescriptions were excluded.

2.2.4. Types of Outcome Measurements

Primary Outcomes

NCV: Improvement in NCV measured in each body part.

Response rate: Rate of improvement or no improvement in symptoms, such as NCV,
pain, numbness, tingling, and weakness.

Secondary Outcomes
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Incidence rate: Occurrence rate of PN due to multiple underlying causes.

Pain intensity: Intensity of PN related to pain symptoms, as measured by instruments,
such as the visual analog scale (VAS) or numerical rating scale (NRS).

Toronto clinical scoring system (TCSS) [24].

Michigan diabetic neuropathy score (MDNS) [25].

Adverse events (AEs).

2.3. Data Extraction

Two review investigators (H.-G.J. and D.L.) extracted the following information: (1)
First author and year of publication; (2) type of underlying cause; (3) patient characteristics,
including sample size, gender distribution, age range, and disease duration; (4) intervention
group; (5) control group; (6) treatment duration; (7) main outcome measures and intergroup
differences; (8) AEs; and (9) detailed EAHM composition.

2.4. Risk of Bias in Individual Studies

Two review investigators (H.-G.J. and D.L.) independently evaluated the RoB of
the included studies according to the revised tool for risk of bias in randomized trials,
RoB 2.0 [26]. Disagreements between the two reviewers were resolved through discussion.
R version 4.1.0 (R core Team (2021). R Foundations for Statistical computing, Vienna,
Austria) was used with the ‘robvis "package to generate graphical presentations of biased
risk assessments [27,28].

2.5. Statistical Analysis
2.5.1. Meta-Analysis

For continuous outcomes, the mean difference (MD) was calculated with a 95% confi-
dence interval (CI). A standardized MD (SMD) of 95% CI was used to express the inter-
vention effect when the same outcome was measured using different scales. Risk ratios
or odds ratios with 95% CI were applied to represent results for dichotomous outcomes.
Statistical heterogeneity across the included studies was tested using the x? test and 12
statistics. Heterogeneity was considered statistically significant when the p-value based on
the x? test was <0.10 or I? was >50%. If heterogeneity was identified, a subgroup analysis
was performed to explore the possible causes. Statistical synthesis of individual research
results was performed using R version 4.1.0, with the default settings of the ‘meta’ package
and the ‘metaprop’ function [29]. Only the random effects model was adopted in this
review to statistically examine the results conservatively. To distinguish publication bias,
a contour-enhanced funnel plot was used for the outcome, which included most of the
studies [30]. For the asymmetry on the visually confirmed funnel plot, Egger’s test and
Begg’s test were additionally performed to specifically confirm the existence of publication
bias.

2.5.2. Association Rule Analysis

By analyzing the constituent herb data of EAHM collected from the included studies,
the potential association rules of core herb combinations were explored. Furthermore, prior
to the association rule analysis, the frequency of individual herbs used in this analysis
was checked. The R studio program (version 1.4.1106; Integrated Development for R.
RStudio, PBC; Boston, MA, USA) was used for the Apriori association rule analysis and
plot production. A data fit was performed using the R-package “arules” and the R-
package “arulesViz”was applied to generate plots and charts according to the results [31,32].
The association rule analysis according to the Apriori algorithm is a data mining method
for discovering meaningful correlations between two or more components included in
one event [33]. This identifies the elements that compose the data and the relationship
between the elements, and is used in various types of medical research aimed at predicting
the variable characteristics [34-36]. This analysis does not identify a separate cause and
aims to derive a rule from a combination of characteristics without a target variable.
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Support, confidence, and lift are the main metrics used to measure associations using
the Apriori algorithm. The metric support evaluates the usefulness of the association rule
and is the proportion of prescriptions containing a specific herb combination in the total
EAHM prescription. This can be expressed as P(AMB). The metric confidence indicates
the likelihood that the consequent herb set will be included when an antecedent herb set is
specified as an EAHM prescription. Therefore, support is the entire set of standard EAHM
prescriptions, whereas confidence limits reference prescriptions to those that include a
specific herb combination and is expressed as P(ANB)/P(A) = P(B| A). The metric lift
compensates for the fact that it is not known whether confidence is useful or a random
result. The confidence of herbs A and B is divided by the confidence under the independent
assumption that A does not affect B, and is expressed as P(ANB)/P(A)-P(B) = P(BI A)/P(B).
When the confidence is approximately 1, herbs A and B are considered irrelevant since
they are close to independence in probability. Conversely, if the lift value is large, the
correlation is interpreted as strong. In this review, the association rules were identified
based on the minimum values for support and confidence of 20 and 80%, respectively.
Among them, the core herb combination showing the most distinct association and its
constituent herbs was searched.

2.6. Quality of Evidence According to Outcome Measurements

The overall quality of evidence for each outcome was evaluated using the Grad-
ing of Recommendations Assessment, Development, and Evaluation (GRADE) pro [37].
The GRADE assessment evaluates the overall quality of evidence in four levels: Very low,
low, moderate, and high. The level of evidence is degraded according to factors, such as
risk of bias, inconsistency, indirectness, imprecision, and publication bias.

3. Results
3.1. Study Selection

A total of 903 studies were selected through an electronic database search, of which
37 duplicates were removed. After screening for titles and abstracts, 743 studies were
excluded for at least one of the following reasons: (i) No clinical trial, (ii) studies unrelated
to EAHM, (iii) case reports or reviews, and (iv) irrelevant to PN. A full text assessment was
performed on the remaining 123 studies, and 56 studies were excluded for the following
reasons: (i) No clinical trials or quasi-RCTs; (ii) no oral administration; (iii) undisclosed herb
ingredients; (iv) combination of interventions other than oral administration of EAHM; (v)
inappropriate control groups; (vi) not related to PN; (vii) duplicated. A total of 67 studies
were identified. The screening process is summarized in Figure 1.

3.2. Study Characteristics

Four RCTs were published in English, and the rest were published in Chinese. Four
studies were conducted in Japan, whereas the others were conducted in China. The eti-
ology of PN included studies of 50 DPNs, 11 CIPNs, one HPN, one occipital neuralgia,
one trigeminal neuralgia, and one supraorbital neuralgia. The sample size of the included
studies ranged from 29 to 247, and a total of 5753 participants were separated into the ex-
perimental group (n = 2898) and the control group (n = 2855). The treatment duration
ranged from 2 to 26 weeks. The characteristics of the included 67 studies are summarized
in Table 1.
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Identification

Records identified from database
searcning
MEDLINE (n = 126);
EMBASE (n = 101); CENTRAL (n = 3);

CINAHL (n = 193); OASIS (n = 0);

KISS (n = 2); RISS (n = 2);

KCI (n = 2); CNKI (n = 328);

CiNii (n = 146)

Duplicate records removed
(n=37)

Screening

Title and abstracts screened
(n = 866)

l

Records excluded

(n=T743)
Not clinical trial
Not EAHM

Case reports of review
Irrelevant with PN

Reports sought for retrieval
(n=123)

Reports not retrieved
(n=0)

l

Reports assessed for eligibility
(n=123)

Included

Studies included in review
(n=67)

Reports excluded
(n = 56)

Quasi RCT (n = 12)
Not oral administration (n = 9)
Not disclosed herb
ingredients (n = 10)
Combination of interventions
other than oral administration
of EAHM (n= 19)
Inappropriate control (n = 3)
Not related to PN (n = 1)
Not clinical trial (n = 1)
Duplicated (n = 1)

Figure 1. PRISMA 2020 flow diagram.
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Table 1. Characteristics of the included studies.

Number of Participants Morbidity Period
First Author ]g(f’lf d(;f Trial (Ma(‘ll\?[/ Femialg)];)‘;&ge Interventions (Mean + SD or Range) (Inte?l;tgsm]e)g?fcel::nces Course of Adverse Event
(Year) [Reference] tion Design ean & p-\r/,alue) Treatment (Case/Symptom)
Trial Control Trial Control Trial Control
1. MMNCV
(p > 0.05)
103(54/49) 99(51/48) Tangmaitong Mecobalamin Ziplvisé\z)cl;/ Trlal‘cloﬁi/o cl:1.1§rrhea
Jin (2004) [38] DPN RCT 504+ 561 58.81 + tablets (0.5 g x 4, tablets 331+125y 3824117y 3 PMNCV 8w AEs/abd . 1 pai
AEOOLY 601y tid) (500 pg, tid.) ' S/abdomina’ pam
’ (p < 0.05) with diarrhea
4. PSNCV
(p <0.01)
1. Ziyinbushen-
huoxuetonglou
fang decoction Mecobalamin
Sun (2008) [39] DPN RCT ?&%H) 3%&5“ (300 mL, b.i.d.) tablets 1-33m 1-34m ffﬁi) 4w NR
y y 2. Mecobalamin (500 pg, ti.d.) p<®
tablets (500 pg,
tid.)
1. CER
(p <0.05)
2. MMNCV
(p <0.05)
3. MSNCV
(p < 0.05)
4. UMNCV
. ) (p < 0.01)
50(27/23) Tangmainin: Mecobalamin 1
Shen (2009) [40] DPN RCT 50(21/29) 58.81 + §WMeg tablets 85y 79y 5 USNCV 8w Trial: No AE
60+42y 601y 45g x 5¢,bid) (500 g, tid) (p <0.01) Control: No AE
’ ’ s s 6. PMNCV
(p < 0.05)
7. PSNCV
(p > 0.05)
8. TMNCV
(p > 0.05)
9. TSNCV

(p <0.01)
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Table 1. Cont.

Number of Participants Morbidity Period
First Author "lérpedqf Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] ondi- Design (Mean =+ SD) niergroup UUIEIENCes  oatment (Case/Symptom)
tion N ; N p-Value)
Trial Control Trial Control Trial Control
1. CER
(p <0.05)
. 2. PMNCV
1. Tongxinluo (p <0.01)
40(22/18) 40(23/19) capsule (3¢, t.i.d.) Mecobalamin 3;7 PSNCV
Lin (2010) [41] DPN RCT median median 2. Mecobalamin tablets NR NR ’ 4w NR
i (p < 0.01)
55.6y 542y tablets (500 pg, ti.d.)
i 4. TMNCV
(500 pg, t.i.d.) (v < 0.01)
5. TSNCV
(p <0.01)
1. CER
(p <0.01)
1. Huanggqiguizhi- 2. MMNCV
80(45/35) 79(43/36) ﬁggg‘ffcgitéo)“ Mecobalamin 3("I\ZNO£C1{/
Wang (2010) [42] DPN RCT 62.68 = 62.78 £ Lo injection (0.5 712 +£425y 698+ 462y ; 12w NR
735 757 2. Mecobalamin m d,im) (p <0.01)
Y >0y injection (0.5 mg, & Q- 1 4. PMNCV
q.d.,im.) (p <0.01)
5. PSNCV
(p <0.01)
14(7/7) Shutangluofang .
15(6/9) Methylcobalamine 13.14 + 10.67 + 1. CER
Yan (2010) [43] DPN RCT 57.79 + 5253+ 80y granule (500 pg, ti.d.) 10.58 m 11.14 m (p < 0.05) 12w NR
6.73y (b.i.d.)
1. CER
. .. Vitamin B1 (p <0.01)
Modified yiqi- .
Wu (2011) [44] DPN RCT 3016/14) 27(15/12) huoxue decoction (20. me tid) mean 12 m mean 11.4 m 2, PMNCV 6w NR
mean 499y mean 48 y (300 mL, b.id.) Vitamin B6 (p <0.01)
s (20 mg, t.i.d.) 3. PSNCV

(p <0.01)
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Table 1. Cont.

Number of Participants

. Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) . Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] t(;(r)lnl- Design (Mean + SD) ( ntergrotl\l:;al u1e)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1. CER
1. Nourishing the 2(7\;1\/%8?\/
nglzr:r(:;tt(())}r)\glfo (p <0.01) Trial: 2 AEs/nausea,
) 30(16/14) 30(17/13) . Methylcobalamine 3. MSNCV upper abdominal
Gao (2012) [45] DPN RCT NR NR decozctlon (05 mg, tid) NR NR (p < 0.01) 8w discomfort
: . 4. PMNCV Control: No AE
Methylcobalamine (p < 0.01)
(0.5 mg, tid.) 5 peNCY
(p < 0.01)
1. Modified 1. CER
ite decoction (p <0.05)
60(32/28) 60(33/27) 0 . . .
) (400 mL, b.i.d.) Methylcobalamine 7.65 + 3.84 7.83 £3.29 2. PMNCV Trial: No AE
Gong (2013) [46] ~ DPN RCT %gi iﬁi 2. (500 g, ti.d.) m m (p <0.01) 30d Control: No AE
s e Methylcobalamine 3. PSNCV
(500 pg, tid.) (p > 0.05)
1. Modified
huangqiguizhi-
decoction . .
, 31(17/14) 31(16/15) WU Cecoe Methylcobalamine 1. CER Trial: No AE
Han (2013) [47] DPN RCT 542496y 5534101y Mmmgbmg (05mg, tid) NR NR (p < 0.05) 8w Control: No AE
Methylcobalamine
(0.5mg, ti.d.)
1. CER
(p <0.05)
2. MMNCV
1. Mudan tong luo N
. a-Lipoic acid (p <0.05)
30(16/14)  30(15/15) fang (b.i.d.) injection (600 3. MSNCV
Zhang (2013a) [48] DPN RCT 54.32 + 56.24 + 2. «-Lipoic acid m div 83£1.67y 85+ 154y (p < 0.05) 3w NR
714y 740y injection (600 mg, &1 e 2 PMNGY
q.d., i.v. drip) p (0 <00
5. PSNCV

(p < 0.05)
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Table 1. Cont.

Number of Participants

. Morbidity Period
b utior DA ORI e o e LS o Rong) oSl | couseot Ao e
(Year) [Reference] tion Design ean ® P'\P/’alue) Treatment (Case/Symptom)
Trial Control Trial Control Trial Control
1. CER
(p <0.01)
2. MMNCV
(p <0.01)
1. Methyl-
30 30 Cobalami};e 3@1\/?5\5;/
(500 pg, ti.d.) . Trial: No AE
Total Total Tang bao kan: ) . Total Total 4. UMNCV .
Zhang (2013b) [49] ~ DPN RCT 60(36/14) 60(36/14) 20 ;5)1115, N dﬁ 2é (Ynamu_l c1131 510y 510y (v <007) 24w Control: 1 }/?E /skin
56 +8y 56+8y é VT“g' tid.) 5. USNCV ras
. Vitamin B6
(30 mg, tid.) (p<0.01)
s 6. PMNCV
(p < 0.01)
7. PSNCV
(p <0.01)
1. Modified
huangqiguizhi-
wuwu decoction 1.
(b.i.d.) Mecobalamin 1. CER
G 32(19/13) 32(15/17) 2. Mecobalamin tablets (p <0.01)
uo (2014) [50] DPN RCT 64.78 + 65.59 + . NR NR 8w NR
.90 835 tablets. (0.5mg, t'l'd.') 2. VAS
y y (0.5mg, t.i.d.) 2. Gabapentin (p < 0.05)
3. (600 mg, t.i.d.)
Gabapentin
(600 mg, t.i.d.)
1. Shenqixuebi 1. o-Lipoic
feng (b.i.d.) acid injection
2. a-Lipoic acid 0.3g,qd., iv.
60(35/25) 60(37/23) injection (0.3 g, drip) 1. CER
Yang (2014a) [51] DPN RCT 51.30 £ 51.26 £+ q.d., i.v. drip) 2. 365+1.12y 336+118y ( < 0.05) 4w NR
6.03y 538y 3. Mecobalamin Mecobalamin p=
injection injection
(0.5mg, q.d., i.v. (0.5mg, q.d.,
drip) i.v. drip)
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Table 1. Cont.

Number of Participants

Morbidity Period

First Author ]gg:d(;f Trial (Male/Female); Age Interventions (Mean + SD or Range) (Intecr)urt:l(:m;e) i?fi::nces Course of Adverse Event
(Year) [Reference] tion Design & -\I/’alue) Treatment (Case/Symptom)
Trial Control Trial Control P
1. Modified
huangqiguizhi-
wuwu decoction Ci)'blﬁzgqlﬁ;
Yang (2014b) [52] DPN RCT (200 mzL, q.d) injection 41+13m 39+14m (pl<C0Eé§) 4w NR
Methylcobalamine (SOOiL:E’)q'd"
injection (500 ug, o
q.d., im.)
1. 0.9%
L M(‘;dartl ?;a)nme Sodium 1. CER
)0 9§/; o chloride (p < 0.05)
. L 200 mL and 2. PMNCV Trial: No AE
Qi (2015) [53] DPN RCT acr{go“riiiepzo(ig gg“d aLipoic acid 23+21y 26+19y (p <0.01) 4w Control: No AE
injection (450 mg, injection 3. PSNCV
d., i.v. drip) (450 mg, q.d., (p <0.01)
R i.v. drip)
1. Oryzanol
1. yinxinshu éz%ﬁﬁ’ntl;%}
capsule (3 ¢, ti.d.) : . . . 1. CER Trial: No AE
Wang (2015) [54] DPN RCT 2. Maixuekang (10 mg, t.i.d.) 10-12y 10-12y (p < 0.05) 4w Control: No AE
capsule (3 ¢, ti.d.) 3. Adenosyl-

cobalamin (1
mg, ti.d.)
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Table 1. Cont.

Number of Participants .1 .
Morbidity Period Outcome Index

Type of Trial Interventions

First Author ! (Male/Female); Age (Mean + SD or Range) . Course of Adverse Event
(Year) [Reference] Cg:;h- Design (Mean + SD) (Intergrotl\p;all)ulgerences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1. CER
(p <0.01)
1. Modified 1. Methyl- 2. MSNCV
- 42(23/19) 42(22/20) liutengshuilushex- cobalamine ¥ " (p <0.01) Trial: No AE
Xue (2015) [55] DPN RCT 36-78y 35-78y ian decoction tablet (0.5 mg, 28-73d 30-73d 3. TSNCV Sw Control: No AE
(150 mL, q.d.) tid.) (p <0.01)
4. PSNCV
(p < 0.01)
1. Buyanghuanwu
decoction L. Methyl-
(bid) cobalamine
2 ’ (0.5mg, t.i.d.)
: . 2. Alprostadil
30(12/18) 30(16/14) Me(g‘%’lfr?biliacrf‘)me injection L MDNS
Ding (2016) [56] DPN RCT 55.16 &+ 54.97 + - Mg LLC, (10 ug, q.d., 751+212y 659+191y ’ 8w NR
3. Alprostadil - (p <0.05)
11.78 'y 1205y injection 1.v:) .
(10 ug, q.d., i.v) S:doc.-L.lpC).lc
4 a-Lipoicacid 5 m]e“‘g“
injection (0.3 mg, (0'13 miiq') v
q.d., i.v. drip) R &
1. CER
(p <0.05)
2. NCss
(p < 0.05)
5126/25)  51(28/23) ge?étci?frf‘zrb‘gllgc; 1. Epalrestat 3& Nis(%(;;’
Guo (2016) [57] DPN RCT 69.54 + 69.78 £ o (50mg, 1t, 191 £2.09y 659+191y p=> 12w NR
506 596 2. Epalrestat tid) 4. TSNCV
oy ooy (50 mg, 1t, tid. Ad (p < 0.05)
5. PMNCV
(p <0.05)
6. PSNCV

(p < 0.05)




Pharmaceuticals 2021, 14, 1202

13 of 50

Table 1. Cont.

Number of Participants

X . Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] t(;:nl- Design (Mean =+ SD) n ergrotl\p;alule)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1. Zhanjin tongluo
chinese medicine 1
(b.i.d.) Lo
20(12/8) 20(11/9) Mecobalamin 1. CER
Han (2016) [58] DPN RCT 543+72y 537+ 68y 2. ) tablets 24+12y 26+ 13y (p <0.05) 4w NR
Mecobalamin (500 tid)
tablets He, trd.
(500 ng, ti.d.)
1. CER
54 54 . (p <0.05)
yiqihuoxue Epalrestat .
Lan (2016) [59] DPN rcr | Other _ Other tongluo capsule  tablets (50 mg, NR NR 2. PMNCV 12w Trial: No AE
information information (12, tid) tid) (p < 0.05) Control: No AE
NR NR o T 3. SSNCV
(p <0.05)
33(19/14) 32(17/15) yangyinjiedude- .
Mo (2016) [60] DPN RCT 65.28 + 6234 + coction l\f()eghgllcibiaéa)“me 223y 219y ( 1‘< %E(i) 8w NR
9.098 y 8168y (300 mL, b.i.d.) ~ mg L. p="
Modified .
124(72/52) 103(58/45) - 1. CER Trial: No AE
Wang (2016) [61] DPN RCT 573+ 68y 581+72y tangbitong .feng No treatment ~ 221 £54m  2354+48m (p <0.01) 8w Control: No AE
(150 mL, b.i.d.)
1. CER
1. Wenyanghuox- (p <0.01)
Li (0168 [62] DN rCT 30(18/12)  30(17/13) ueto(rtﬁbé.geng 1'&32&?;11' 18.21 + 17.97 + z(;ﬂsgﬁy - Trial: No AE
! 496+56y 503+54y 2. (5‘; o §) 12.37 m 1254 m 3. SSNCV Control: No AE
Methylcobalamine -2 Mg, t1.d. (p < 0.05)
(0.5mg, ti.d.) 4. PSNCV
(p <0.05)
1. Huangichifeng 1. CER
decoction (p <0.01)
combined 2. MSNCV
Dangguisini 1. Methyl- (p <0.01)
48(26/22) 48(28/20) decoction cobalamine 3. USNCV
Zhang (2016a) [63] ~ DPN RCT 516y 550y gd) injection (500 28y 32y 0 < 0.01) 4w NR
2. ug, q.d., iv.) 4. PMNCV
Methylcobalamine (p <0.01)
injection (500 pg, 5. TMNCV
q.d., im.) (p <0.01)
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Table 1. Cont.

Number of Participants

X . Morbidity Period
b puhor DL e A inenenions e Do Rang) oot | Comseot Ao Even
(Year) [Reference] tion Design ean & -\P/,alue) Treatment (Case/Symptom)
Trial Control Trial Control Trial Control v
1. CER
Mecobalamin (p <0.05)
. 60(37/23) 60(35/25) Huangzhitongnaoluo  dispersible B _ 2. MSNCV
Li (2016b) [64] DPN RCT 57y 56y capsule (3 ¢, t.i.d.) tablets -3y -2y (p <0.05) 12w NR
(500 mg, t.i.d.) 3. TMNCV
(p <0.05)
1. CER
(p <0.01)
2. MMNCV
(p <0.01)
. 3. MSNCV
1. Qiming granule (p < 0.01)
(45g tid.) 1. Nimodipine . Trial: No AE
Zhang (2016b) [65] DPN RCT 60(36/24) 60(35/25) 2. Nimodipine injection 8 mg, 20+11ly 22+10y 4 UMNCV 12w Control: 1 AE/mild
553+ 6.4y 55.6 £ 55y L . . (p < 0.05) .
injection (8 mg, q.d., i.v. drip) 5 USNCV dizziness
q.d., i.v. drip) (.P <0.01)
6. TMNCV
(p <0.05)
7. TSNCV
(p <0.01)
- 1. CER
30(14/16) 30(13/17) Dagguisini Epalrestat (p < 0.05) Trial: No AE
Chen (2017) [66] DPN RCT 38.72 + 39.11 + decoction (300 mL, capsule 432+205y 420+£201y g TCSS 12w Contrc.)l' No AE
20.02y 1957 y b.i.d.) (50 mg, t.i.d.) (P.< 0.05) ’
1. Methyl-
Fufang danshen cobalamine
Shi (2017) [67] DPN RCT 3227(2:8/8112) 32(22/10) dripping pill (10 (0.5mg, t.i.d.) 387+15y 3.69+13y 1. TSNCV 15w NR
. dly 4034101y ! ! (p <0.01)
pills, ti.d.) 2. Epalrestat

(50 mg, ti.d.)
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Table 1. Cont.

Number of Participants Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] t(;:nl- Design (Mean =+ SD) n ergrotl\p;alule)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1. CER
(p < 0.05)
2. MMNCV
(p > 0.05)
3. MSNCV
30(15/15) 30(16/14) Dangguisini Mecobalamin 4(P PT\/I(;\?(SZ)V
Wang (2017) [68] DPN RCT 58.76 + 57.21 + decoction tablets 356 +121y 384+136y iP <0.05) 8w NR
432y 3.56y (200 mL, b.i.d.) (500 pg, ti.d.) 5. PSNCV
(p < 0.05)
6. TMNCV
(p < 0.05)
7. TSNCV
(p < 0.05)
1. Dangguisinin Trial: 2 AEs/skin
decoction Mecobalamin rash, gastrointestinal
40(19/21) 40(20/20) (b.id.) 1. CER discomfort
Chen (2018) [69] DPN RCT 558147y 562+28y 2. Mecobalamin (500table:si O 36+18y 24421y (p <0.05) 4w Control: 3
tablets He, 1A AEs/diarrhea (2),
(500 pg, ti.d.) skin rash
1. CER
(p < 0.05)
2. UMNCV
40 40 .
45-85y 45-85y h %Odiﬁe?zhi_ Epalrestat 3(P [;S(I)\IOCSQ/
Dai (2018) [70] DPN RCT Other Other uangqiguzt capsule NR NR : 3w NR
information  information wuwu decoction (50 mg, t.i.d.) (p <0.05)
(500 mL, b.i.d.) & t1.d. 4. PMNCV
NR NR
(p < 0.05)
5. PSNCV
(p < 0.05)
1. Modified 1. CER
Jiajlanhuangqigu- (p < 0.05)
izhiwuwu 1. Methyl- 2. SMNCV
31(13/18) 31(15/16) 2 )
Hu (2018) [71] DPN RCT 55.45 + 53.76 + decoction (200 mL, Colb alamine 154 5 y 652+195y (p <0.05) 8w NR
1152y 203y b.i.d.) tablet (0.5 mg, 3. SSNCV
: : 2. tid.) (p < 0.05)
Methylcobalamine 4. MDNS
(0.5mg, tid.) (p < 0.05)
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Table 1. Cont.

Number of Participants

. Morbidity Period
First Author ]gg: d(;f Trial (Mall\i/Femilg)];)Age Interventions (Mean =+ SDyor Range) a ntecr)urt(::sm]e)i?fi::nces Course of Adverse Event
(Year) [Reference] tion Design (Mean ) & -\P/,alue) Treatment (Case/Symptom)
Trial Control Trial Control Trial Control v
(;'<COE§5) Trial: 3 AEs/
2 PMNCV Abdominal bloating
120(52/68) 120(51/69) Matone powder Methylcobalamine ( <0.05) with anorexia (3)
Huang (2018)[72] ~ DPN RCT oy &P tablet (0.5 mg, 892+86m 897 +85m P 8w Control: 2
. 4y 509 =+1l6y (7 g tid) . 3. TSNCV .
tid.) (v < 0.05) AEIS/AbdomIEaI
; oating wit
%piSON(%\)] anorexia (2)
1. Huangqiguizhi- . 1. CER
30(18/12) 30(17/13) wuwu granule Mecobalamin (p < 0.05)
She (2018) [73] DPN RCT 63.35 + 65.13 + (b.i.d.) tablet (1 mg, 331+206y 382+197y g TC-SS 6w NR
712y 621y 2. Mecobalamin tid.) ( '< 0.05)
tablet (1 mg, t.i.d.) p<5
30 30 . .
1. Mongolian Mecobalamin
Xin (2018) [74] DPN RCT 602512 " 60{;’;"}12 y  medicne garidi(—ilS tablet.(g.S mg, Z"Ztayl Zoztayl (pl g CO%;) 4w NR
553y 553y weiwan (3 g, q.d.) t.id.)
1. CER
(p < 0.05)
2. MDNS
(p <0.01)
2. MMNCV
1. Modified (p>0.05)
shengmaisan (300 . 3. MSNCV
50(26/24) 50(25/25) gL bid Mecobalamin (p > 0.05) Trial: No AE
Gao (2019) [75] DPN RCT 60.83 + 61.17 + ) l\r/[n ,bid) tablet (500 ug, 382+ 104y 377+112y 4. PMNCV 8w nat o
. Mecobalamin . Control: No AE
526y 6.05y tablet (500 g tid.) (p < 0.05)
tid) ’ 5. PSNCV
T (p <0.05)
6. TMNCV
(p < 0.05)
7. TSNCV

(p < 0.05)
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Table 1. Cont.

Number of Participants Morbidity Period

. Type of : (Male/Female); Age Interventions Outcome Index
First Author . Trial s A8 (Mean + SD or Range) . Course of Adverse Event
(Year) [Reference] Cg:;h- Design (Mean + SD) (Intergrotl\p;all)ulgerences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1. CER
30(16/14) 30(16/14) Taohongsiwu Epalrestat z(pNTS%)CSz/ Trial: No AE
Wu (2019) [76] DPN RCT 57.60 + 57.03 + decoction tablet (50 mg, 43y 43y ) 4w C '1. AE
720y 763y (tid.) tid.) (p <0.05) ontrol: No
’ ’ T o 3. PSNCV
(p <0.05)
1. MDNS
(p < 0.05)
2. MMNCV .
) Trial: 5 AEs/nausea
6031/29) 6093 NOMEORAN o pipoicacid Nyt (2), anorexia (3)
Yi (2019) [77] DPN RCT 61.36 + 61.53 + pill 02 x 15 p tablet (0.3 g x 823+32ly 823+312y &P <0.05) 24w Control: 6 AEs/
437y 464y bid) 2¢,qd.) 4 PMNCV nausea (2), gastric
(» < 0.05) pain (2)
5. PSNCV
(p <0.05)
1. yangyinzhuyu
54(32/22) 53(33/20) decoction Epalrestat .
Ji (2019) [78] DPN RCT 54.47 + 54.81 + (150 mL, b.i.d.) tablet (50 mg, 1§'§§ + 13:2 *+ (1'< COE(%) 90d CTEZL INISIAEE
9.81y 944y 2. Epalrestat tablet tid.) ey o0y p<v ontrot o
(50 mg, t.i.d.)
1. Shengjinsan 1. MMNCV
combined (p < 0.05)
40 40 . . 2. MSNCV
Other Other Taohongyin Mecobalamin (v < 0.05)
Liu (2019a) [79] DPN RCT . . . . (200 mL, b.i.d.) tablet (500 mg, NR NR 0 4w NR
information information : . 3. TMNCV
2. Mecobalamin ti.d.)
NR NR tablet (500 m, (p <0.05)
tid) & 4. TSNCV
o (p <0.05)
1. Huangqiguizhi-
wuwu decoction 1. Epalrestat
45(27/18) 45(26/19) (400 mL, b.i.d.) tablets (t.i.d.)
Liu (2019b) [80] DPN RCT 58.77 £ 59.46 + 2. Epalrestat 2. 3.28 £145 331+113 (1<COEOI§)) 8w NR
426y 477y tablets (t.i.d.) Mecobalamin m m p<t
3. Mecobalamin tablet (t.i.d.)

tablet (t.i.d.)
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Table 1. Cont.

Number of Participants

X . Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] t(;:nl- Design (Mean =+ SD) n ergrotl\p;alule)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1. Zicuijuanbi L gabap?ntm 1. VAS
decoction (Ogagstlied ) (p <0.05)
29(16/13) (150 mL, b.i.d.) = 15.57 + 14.59 + 2. PSNCV
Chen (2021) [81] DPN RCT 28(15/13) 505176y 2. Normal saline 2. Normal 368y 435y (p < 0.05) 10w NR
572 £81y T saline injection
injection (250 mL, i.v.) 3. CER
(250 mL, i.v.) o LV (p < 0.05)
1. CER
(p <0.05)
. 2. PSNCV
39(24/15) 28(18/10) . Mecobalamin
Hou (2021) [82] DPN RCT 56.74 + 55.83 + Jiuchongdan tablet 15.28 & 16.72 & (p < 0.05) 12w NR
11.79 10.60 (40 pills, t.i.d.) (500 tid) 11.23 m 10.96 m 3. MSNCV
7Y R Hg, t1d. (p < 0.05)
4. USNCV
(p < 0.05)
L S 1. TCSS
. 51(NR) 53(NR) Shenxiezhitoing a-Lipoic acid 17348 + 145.67 & (v < 0.01)
Jin (2021) [83] DPN RCT 64.36 + 62.23 + capsule tablet (0.3 g x 197 7 2 VA 12w NR
7.08y 732y G tid) 2t q.d.) 84.97m 068 m - VAS
’ ’ (p < 0.05)
1. CER
1. Huangqiguizhi- (p <0.05)
wuwu decoction 2. MMNCV Trial: 5 AEs/diarrhea
(200 mL, t.i.d.) 1. (p < 0.05) (1), nausea (1),
41(22/19) 41(23/18) . ‘ 1ause
Li (2021) [84] DPN RCT 59.81 + 60.20 + mmwwfwﬁﬁ %f““”m‘ 315+045y 3124043y 3. MSNCV 8w C%@T““%%
563y 562y granule (7 g, tid.)  tablet (500 mg, (p < 0.05) izziness (1)
2. Mecobalamin ti.d.) 4. PMNCV Control: 1 AE/
tablet (500 mg, (p < 0.05) nausea (1)
tid.) 5. PSNCV

(p < 0.05)
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Table 1. Cont.

Number of Participants

. Morbidity Period
bt D00 o el e ercnions et B oo QeI | Couseo  Advame e
(Year) [Reference] tion Design ean ® P'\P/’alue) Treatment (Case/Symptom)
Trial Control Trial Control Trial Control
1. yigiyangyin-
3006/14)  s0(17/13)  ORENOdecocion gy b
Wang (2021a) [85] DPN RCT 64.63 + 64.71 + (2 Em ! Ad) T Cblets (50mg, 6144124y 6124122y (g <Téss) 2w NR
472y 168y - Epalrestat tid) :
tablets (50 mg, (p <0.05)
tid.)
1. TCSS
(p < 0.05)
2. MMNCV
(p < 0.05)
1. Taohongsiwu 1 3& Nisé\l)(;;/
50(34/16) 50(32/18) decoction (b.i.d.) Mecobaiam'm 4 pPMNCV
Wang (2021b) [86] DPN RCT 67.13 £ 67.13 £ 2. Mecobalamin 157 051y 1424083y ) 4w NR
629y 629y capsule (0.5 mg capsule (p <0.05)
tid) ’ (0.5mg, ti.d.) 5. PSNCV
o (p <0.05)
6. TMNCV
(p <0.05)
7. TSNCV
(p <0.05)
1. Bugqizhitoing
decoction 1. a-Lipoic 1. TSNCV
74 74 (b.i.d.) acid injection (p < 0.05)
2. a-Lipoic acid 0.6 g,q.d.) 2. PSNCV
Total Total injection (0.6 combined 0.9% Total Total (p <0.05)
Zhang (2021) [87] DPN RCT 148(78/70)  148(78/70) ad) & i 933+ 125y 9334 125y E cse 8w NR
59.64 + 59.64 + . o .
894y 894y con}bmed O.? %o .ch.lor%de (p <0.05)
Sodium chrolide injection 4. NRS
injection (250 mL, (250 mL, q.d.) (p <0.05)
q.d)
Nishioka (2011) (o RCT 22(14/8) 23(8/15) Goshajinkigan R R Incidence rate io course A‘i"erse e
[88] 67(48-77) 65(52-80) @25g, tid) o treatment (p-value NR) chemother- unrelated to
apy were reported.
30(17/13) 31(21/10) yigiwenjingyangx- Incidence rate
Huang (2013) [89] CIPN RCT 62.30 + 60.00 + uehuoxue recipe No treatment NR NR 4w NR

829y 888y

(200 mL, b.i.d.)

(p < 0.05)




Pharmaceuticals 2021, 14, 1202

20 of 50

Table 1. Cont.

Number of Participants

X . Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] t(;:nl- Design (Mean =+ SD) n ergrotl\p;alule)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
33(NR) 27(NR) Goshajinkigan Mecobalamin Inc(ldirbcglr)a te Adverse events
Abe (2013) [90] CIPN RCT median median (25g,b.id. or tablet (500 pg, NR NR Pz v, AS 18w unrelated to EAHM
58(35-70) 55(33-69) ti.d.) tid.) (p < 0.01) were reported.
44(23/21) 45(25/20) Goshajinkigan Incidence rat Adverse events
Kono (2013) [91] CIPN RCT median median (25g,b.id. or Placebo NR NR ( C_V;IHZEN?{)Q 26w unrelated to EAHM
67(40-88) 61(36-82) tid.) P were reported.
30(9/21) 45(25/20) Rongjin fang Gilr:.tatglor?e Incidence rat Adverse events
Li (2013) [92] CIPN RCT 52.1 & decoction JeCOn 91 42420m 83 43.02m ciaence rate 24w unrelated to EAHM
54.4 + 11.09 . (1500 mg/m*, (p < 0.005)
1150y (200 mL, b.i.d.) . . were reported.
q.d., i.v. drip)
Goshajinkigan . 12 course Adverse events
Oki (2015) [93] CIPN RCT 89(48/41)  93(51/42) (25 bid. or Placebo NR NR Incidence rate chemother-  unrelated to EAHM
624+106y 604+115y . (p < 0.05)
tid.) apy were reported.
Modified Mecobalamin 4 course
Xu (2017) [94] CIPN RCT 34(19/15)  34(20/14) huanggiguizhi- -yt (500 g, NR NR Incidence rate chemother- NR
524 +£81y 51.8 £7.6y wuwu decoction . (p <0.05)
. tid.) apy/56d
(b.i.d.)
1. yigihuoxue
decoction (500 mL, 1. Duloxetine (; '<COE§5)
30(16/14) 30(17/13) tid.) (30 mg, t.i.d.) .
Xie (2018) [95] CIPN RCT 5792 + 58.97 + 2. Duloxetine 2. 2765 +9.06 28.16 +£7.53 2. MMNCV 12w NR
. . d d (p <0.05)
733y 620y (30 mg, t.i.d.) Gabapentine
3. Gabapentine (600 mg, t.i.d.) 3 MSNCV
’ s (p <0.05)

(600 mg, t.i.d.)
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Table 1. Cont.

Number of Participants

X . Morbidity Period
frsutior PR Ol e o e S oo oS Couseo Ao e
(Year) [Reference] tion Design ean & -\P/,alue) Treatment (Case/Symptom)
Trial Control Trial Control Trial Control v
1. Incidence rate (p <
0.05)
2. MMNCV
41025/16)  4122/19) yigiwenyang- Amifostine Jpe0®)
Liu (2018) [96] CIPN RCT 62.54 + 61.69 £ tougluo decoction (500] me /m> NR NR ( > 0.05) 24w NR
7.86y 834y (300 mL, b.i.d.) o dfip) ’ L SvNGY
(p < 0.05)
5. SSNCV
(p > 0.05)
. 4
40(24/16) 40(23/17) Self-prescribed Incidence rate Cheﬁﬁgiﬁ;
Zhang (2018) [97] CIPN RCT 56.27 + 56.80 + herbal medicine No treatment NR NR (p < 0.05) apy/4 NR
922y 942y (q.d.) p=5 Py
4008/12)  4230/12)  Bushenhuoxue ~ Doamethasone powse
Liu (2020) [98] CIPN RCT 562+ 84y 528105y herbal medicine ( 40]mg iv NR NR Incidence rate (p < 0.05) apy/18 NR
(b.i.d.) drip) w
. Cobamamide 1. CER
25(12/13) 25(13/12) Self-prescribed s
Li (2016¢) [99] PHN RCT 58.31 & 58.31 + Jingdutongluo (11;‘1;“10“(1 7.52 13; 2.16 7.58 i 2.38 (Pz <\?A055) 4w NR
7.95y 811y decoction (t.i.d.) e Hf’l")q' g (v < 0.0%)
1. Vitamin B1
30(16/14)  30(17/13) Modified (10 mg, tid) (1'<%E§5) Trials No AE
Zhang (2012) [100] PHN RCT median median chushiweiling Mecobaiamin 6.8d 75d Pz v, AS 4w Contr<.)1' No AE
5832y 59.38y decoction (b.i.d.) tablet (0.5 mg v < 0.05) ’

tid.)
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Table 1. Cont.

Number of Participants

X . Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] t(;:nl- Design (Mean =+ SD) n ergrotl\p;alule)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
L. Clgliaoﬁme Trial: 10 AEs
2 Diclofenac constipation (3)
’ sodium nausea and vomiting
Shuganzhuyuzhentong 3 e\rlr;laliil(i):B dizzife)ss @)
Zhao (2018)[101]  PHN RCT 47(29/18)  46(24/22) 4o Jotion (300 mL, 4 5244109d 4854964 VASimprovementrate (p 4w xerostomia (2)
482 +£94y 485+96y bid) Mecobalamin < 0.05) Control: 14 AEs
o 5. Oxveodoen constipation (9)
hi’ dro};hlori de nausea and vomiting
sustained dizziille)ss D
release tablet .
(10 mg, b.i.d.) xerostomia(3)
1. Modified
- huanxiongchadio . 1. CER
Occipital ¢ 1. Gabapentin
) 30 (16/14) 30 (17/13) san (p <0.05)
Gong (2021) [102] neqral RCT 26461y B2+64y 2. Gabapentin (Oéaps:[u.led ) 42+11d 46+13d 2 VAS 2w NR
gta capsule & LLd (p <0.05)
(03 g, tid.)
Trigeminal 30 (15/15) 30 (9/21) ‘Z§£$ﬁ?£f§f 1. Carba- 8;%2;
Huang (2020) [103] neural- RCT 58.50 + 60.07 + 5 Carbamazé vir'le mazepine 295+£319y 2124246y pZ VAS 20d NR
gia 1072y 1357y : P (0.1g b.id) '

(0.1g bid.)

(p < 0.05)
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Table 1. Cont.

Number of Participants Morbidity Period
First Author ]é’Ped(?f Trial (Male/Female); Age Interventions (Mean + SD or Range) ot Outcom]e) y?fdex Course of Adverse Event
(Year) [Reference] ttzznl- Design (Mean =+ SD) n ergrotl\p;alule)erences Treatment (Case/Symptom)
Trial Control Trial Control Trial Control P
1.
Supraorbital 45(NR) 42(NR) yangxueshugan fﬁlflce (itgt)aonzg 1. CER
Song (2020) [104] neu'ral— RCT 522+ 35y 501 +42y decqctlon tid.) NR NR (p < 0.05) 2w NR
gia (b.i.d.) L
2. Citicoline
sodium (q.d.)

AE: Adverse event; b.i.d: Bis in die; c: Capsules; CER: Clinical effective rate; CIPN: Chemotherapy-induced peripheral neuropathy; d: Days; DPN: Diabetic peripheral neuropathy; g: Gram; i.m.: Intramuscular;
i.v.: Intravenous; m: Months; MDNS: Michigan diabetic neuropathy scale; mg: Milligram; mL: Milliliter; MMNCV: Median motor nerve conduction velocity; MSNCV: Median sensory nerve conduction velocity;
NR: Not reported; p.o: Per os; PHN: Postherpetic neuralgia; PMNCV: Peroneal motor nerve conduction velocity; PSNCV: Peroneal sensory nerve conduction velocity; q.d.: Quaque die; RCT: Randomized
controlled trial; SD: Standard deviation; SMNCV: Sural motor nerve conduction velocity; SSNCV: Sural sensory nerve conduction velocity; t: Tablet; t.i.d: Ter in die; TCSS: Toronto clinical scoring scale;
TMNCYV: Tibial motor nerve conduction velocity; TSNCV: Tibial sensory nerve conduction velocity; UMNCYV: Ulnar motor nerve conduction velocity; USNCV: Ulnar motor nerve conduction velocity; y: years;

pg: Microgram.
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3.3. Risk of Bias

The methodological quality of the 67 included studies is summarized in Table 2 and
Figure 2. The risk of bias was assessed using the RoB 2.0 tool [26]. Four studies were
assessed to have a “low risk of bias” and the remaining 63 studies were assessed to have a
‘high risk of bias’.

Table 2. Methodological quality of the included studies according to the risk of bias 2.0.

Author (Year) [Reference] D1 D2 D3 D4 D5 Overall
Jin (2004) [38] Sc H H L Sc H
Sun (2008) [39] Sc H H Sc Sc H
Shen (2009) [40] L H H L Sc H
Lin (2010) [41] Sc H H L Sc H

Wang (2010) [42] L H H L Sc H
Yan (2010) [43] Sc H H Sc Sc H
Wu (2011) [44] Sc H H L Sc H
Gao (2012) [45] Sc H H L Sc H

Gong (2013) [46] Sc H H L Sc H
Han (2013) [47] H H Sc Sc H

Zhang (2013a) [48] H H Sc H
Zhang (2013b) [49] Sc H H Sc H
Guo (2014) [50] Sc H H Sc Sc H

Yang (2014a) [51] Sc H H Sc Sc H

Yang (2014b) [52] L H H Sc Sc H
Qi (2015) [53] Sc H H L Sc H

Wang (2015) [54] Sc H H Sc Sc H
Xue (2015) [55] L H H L Sc H
Ding (2016) [56] Sc H H L Sc H
Guo (2016) [57] L H H L Sc H
Han (2016) [58] Sc H H L Sc H
Lan (2016) [59] H H H L Sc H
Mo (2016) [60] L H H Sc Sc H

Wang (2016) [61] L H H Sc Sc H
Li (2016a) [62] L H H L Sc H

Zhang (2016a) [63] L H H L Sc H
Li (2016b) [64] Sc H H L Sc H
Zhang (2016b) [65] H H L Sc H

Chen (2017) [66] H H L Sc H
Shi (2017) [67] Sc H H L Sc H

Wang (2017) [68] L H H L Sc H

Chen (2018) [69] L H H Sc Sc H
Dai (2018) [70] H H H L Sc H
Hu (2018) [71] Sc H H L Sc H

Huang (2018) [72] L H H L Sc H
She (2018) [73] L H H L Sc H
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Table 2. Cont.

Author (Year) [Reference] D1 D2 D3 D4 D5 Overall
Xin (2018) [74] H H H Sc Sc H
Gao (2019) [75] Sc H H L Sc H
Wu (2019) [76] L H H L Sc H

Yi (2019) [77] L H H L Sc H

Ji (2019) [78] L H H Sc Sc H
Liu (2019a) [79] Sc H H L Sc H
Liu (2019b) [80] Sc H H Sc Sc H
Chen (2021) [81] Sc H Sc L Sc H
Hou (2021) [82] Sc H H L Sc H
Jin (2021) [83] L H Sc L Sc H
Li (2021) [84] L H H L Sc H
Wang (2021a) [85] L H H L Sc H
Wang (2021b) [86] L H H L Sc H
Zhang (2021) [87] H H H L Sc H
Nishioka (2011) [88] L L L L L L
Huang (2013) [89] L H Sc L Sc H
Abe (2013) [90] L L L L L L
Kono (2013) [91] L L L L L L
Li (2013) [92] L H H L Sc H
OKki (2015) [93] L L L L L L
Xu (2017) [94] Sc H H L Sc H
Xie (2018) [95] H H L Sc H
Liu (2018) [96] H H L Sc H
Zhang (2018) [97] Sc H H L Sc H
Liu (2020) [98] Sc H H L Sc H
Li (2016c) [99] L H H L Sc H
Zhang (2012) [100] Sc H H L Sc H
Zhao (2018) [101] L H H Sc Sc H
Gong (2021) [102] Sc H H Sc H
Huang (2020) [103] Sc H H Sc H
Song (2020) [104] H H H Sc Sc H

D1-D5: 5 Domain criteria. D1: Bias arising from the randomization process; D2: Bias due to deviations from the intended interventions; D3:
Bias due to the missing outcome data; D4: Bias in the measurement of the outcome; and D5: Bias in the selection of the reported results. H:
High risk of bias; L: Low risk of bias; Sc: Some concerns.
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Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

Figure 2. Risk of bias 2.0 graph of the included studies.

3.4. Efficacy
3.4.1. Primary Outcome: Sensory NCV (SNCV)

SNCV was measured in 31 studies, including 10 studies on EAHM monother-
apy [38,40,44,49,55,59,70,77,81,82] and 21 studies on combined EAHM and western medicine
(WM) therapy [41,42,45,46,48,53,57,63-65,67,68,71,72,75,79,84,86,87,95,96]. The studies on
EAHM monotherapy compared the effect of EAHM on SNCV with WM. The combined
effect of EAHM monotherapy was significantly better than the WM control (1 = 2159; MD
2.68, 95% CI 2.02-3.35, p < 0.0001; heterogeneity chi-square = 167.15, df = 23, p < 0.01;
12 = 86; Figure 3).

Study or Experimental Control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Jin 2004 4913 55400 103 43.38 55200 99 4.3% 575[4.22;7.28] e o
Shen 2009 4060 22000 51 388023000 50 51% 1.80[0.92;268] L]
Zhang 2013b  43.70 4.9000 30 43.10 48000 30 3.2% 0.60[-1.85;3.05] ——
Xue 2015 46.12 22800 42 4213 26100 42 49% 3.99[2.94;5.04] 5
Wu 2019 36.52 0.9400 30 3552 0.9400 30 55% 1.00[0.52;1.48] )
Yi 2019 39.51 3.4900 54 36.89 42100 53 4.4% 2.62[1.15;4.09] —
Hou 2021 48.36 8.5100 39 44.68 56700 28 2.3% 3.68[0.28;7.08] —
-
Jin 2004 46.49 44400 103 41.22 49900 99 46% 527[3.97,6.57] e
Shen 2009 37.20 27000 51 34.80 21000 50 5.1% 240[1.46;3.34] . 3
Wu 2011 40.61 22100 38 39.79 51900 27 3.6% 0.82[-1.26;2.90] —_I:j
Zhang 2013b  40.40 3.1000 30 39.60 3.3000 30 4.2% 0.80[-0.82;2.42]
Xue 2015 4044 32700 42 38.13 3.1600 42 45% 2.31[0.93;3.69] -
Dai 2018 39.21 4.0900 40 3589 39100 40 4.0% 3.32[1.57;5.07] ——
Wu 2019 36.62 0.9800 30 3222 09600 30 55% 4.40[3.91;4.89] =
Yi 2019 4059 36200 54 37.15 42900 53 44% 3.44[1.93;4.95] &
Chen 2021 36.32 29200 28 36.18 3.3800 29 42% 0.14[-1.50; 1.78] ——
Hou 2021 40.28 10.4900 39 3524 53400 28 20% 5.04[1.20;8.88] —
-
Lan 2016 37.32 53100 50 35.12 44400 52 3.9% 2.20[0.30;4.10] ——
i
Shen 2009 3410 2.1000 51 30.80 24000 50 5.1% 3.30[2.42;4.18] k3
Xue 2015 38.34 28700 42 36.24 25600 42 4.8% 2.10[0.94;3.26] ko
-
Shen 2009 4120 19000 51 385020000 50 52% 270[1.94;3.46] =
Zhang 2013b  43.60 3.9000 30 42.90 42000 30 3.7% 0.70[-1.35;2.75] —E—
Dai 2018 4171 52600 40 3874 48700 40 35% 297[0.75;5.19] ——
Hou 2021 5245 8.8300 39 4824 66700 28 20% 4.21[0.50;7.92] —_—
-
Total (95% Cl) 1107 1052 100.0% 2.68 [ 2.02; 3.35] >
Heterogeneity: Tau® = 2.0605; Chi® = 167.15, df = 23 (P < 0.01); I = 86%
-5 0 5

Favours control Favours experimental

Figure 3. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on
sensory nerve conduction velocity for peripheral neuropathy.

In the 21 studies comparing the effect of combined EAHM and WM therapy with
the WM monotherapy control, the combined therapy significantly improved SNCV than
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the WM monotherapy control (1 = 4454; MD 3.06, 95% C12.56-3.56, p < 0.0001; heterogeneity
chi-square = 317.64, df = 43, p < 0.01; 12 = 86%; Figure 4).

Study or Experimental Control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Wang 2010 48.36 4.7800 75 44.39 4.7800 76 2.3% 3.97[245;549] =
Gao 2012 47.10 3.0000 30 44.50 2.7000 30 2.3% 2.60[1.16;4.04] -
Zhang 2013a 48.96 6.8300 30 48.62 6.8300 30 1.2% 0.34[-3.12;3.80] —r—
Guo 2016 36.04 1.7400 51 3523 1.3800 51 2.8% 0.81[0.20;1.42] L]
Zhang 2016a 41.40 53000 48 36.30 4.5000 48 2.0% 5.10[3.13;7.07] —E—
Li 2016b 4952 7.2100 60 45.37 31200 60 2.0% 4.15[2.16;6.14] —
Zhang 2016b 45.00 3.2000 60 40.20 3.1000 60 2.5% 4.80[3.67;5.93] -
Wang 2017  44.50 2.7200 30 43.89 25400 30 24% 0.61[-0.72;1.94] -
Gao 2019 45.90 2.9300 50 42.49 2.0500 50 2.6% 3.41[2.42;4.40] ~.>
Liu 2019a 4280 56000 40 39.20 5.8000 40 1.7% 3.60[1.10;6.10] —
Li 2021 46.93 3.6200 41 44.45 3.5700 41 2.3% 2.48[0.92;4.04] —=—
Wang 2021b  60.12 2.6000 80 58.40 3.0900 80 27% 1.72[0.84;2.60] . 3
Xie 2018 44.57 2.9900 30 40.17 1.6400 30 2.5% 4.40[3.18;5.62] o
Liu 2018 56.55 4.1200 41 5644 24100 41 23% 0.11[-1.35;1.57] =
-
Lin 2010 70.28 6.1000 40 66.41 8.2000 40 1.3% 3.87[0.70; 7.04] —a—
Wang 2010 48.36 42800 75 4268 3.7100 78 24% 5.68[4.40;6.96] -
Gao 2012 43.20 2.6000 30 42.60 2.1000 30 2.5% 0.60[-0.60; 1.80]
Gong 2013 37.91 1.8400 60 37.74 21700 60 27% 0.17[-0.55;0.89] E
Zhang 2013a 45.57 7.4700 30 45.12 7.8200 30 1.1% 0.45[-3.42;4.32]
Qi 2015 33.19 21700 32 30.12 14100 32 27% 3.07[2.17;3.97] =
Guo 2016 36.79 1.8700 51 34.78 1.6400 51 2.8% 2.01[1.33;269) -
Li 2016a 40.70 3.3300 30 38.20 3.2200 30 22% 2.50[0.84:4.16] ——
Wang 2017 43.70 4.8500 30 37.68 5.1800 30 1.7% 6.02[3.48; 8.56] —E—
Gao 2019 32.08 1.7900 50 30.02 29100 50 26% 2.06[1.11;3.01] =
Li 2021 42.83 3.2100 41 40.11 3.4200 41 2.3% 2.72[1.28;4.16) ——
Wang 2021b  58.29 4.4100 80 55.20 53100 80 2.3% 3.09[1.58;4.60] -
Zhang 2021 40.13 3.5800 74 35.57 4.1500 74 2.5% 4.56[3.31;5.81] e
Liu 2018 55.16 2.3800 41 54.81 22700 41 26% 0.35[-0.66; 1.36] .
-
Li 2016a 39.60 2.9600 30 36.90 2.7800 30 2.3% 2.70[1.25;4.15] —
Hu 2018 47.26 54400 31 43.54 6.6100 31 14% 3.72[0.71;6.73] ——
Huang 2018 42.50 5.2000 120 39.00 4.3000 120 2.5% 3.50[2.29;4.71] -
-
Lin 2010 68.41 6.0700 40 6241 64700 40 1.5% 6.00[3.25;8.75] ——
Guo 2016 34.55 1.5200 51 3245 11900 51 2.8% 2.10[1.57;2.63]
Li 2016a 41.20 3.3100 30 38.10 2.8100 30 2.3% 3.10[1.55; 4.65] -
Zhang 2016b 37.90 3.3000 60 32.50 3.6000 60 2.5% 5.40[4.16;6.64] -
Shi 2017 40.30 3.7000 32 37.90 2.9000 32 2.2% 2.40[0.77:4.03] ——
Wang 2017  38.70 3.2700 30 35.25 47200 30 1.9% 3.45[1.40;5.50] —a—
Huang 2018 4540 49000 120 42.20 3.9000 120 2.5% 3.20[2.08;4.32) e
Gao 2019 33.90 1.2700 50 30.32 2.0300 50 2.8% 3.58[2.92;4.24] =
Liu 2019a 39.20 6.1000 40 33.60 57000 40 1.6% 5.60[3.01;8.19] ——
Wang 2021b  49.30 3.2700 80 47.27 3.8200 80 2.6% 2.03[0.93;3.13] -
Zhang 2021 39.67 3.0500 74 349528300 74 26% 4.72[3.77;567] . 5
-
Zhang 2016a 42.10 3.5000 48 37.10 2.7000 48 2.5% 5.00[3.75; 6.25] e
Zhang 2016b 44.20 3.2000 60 39.10 2.9000 60 26% 5.10[4.01:6.19] =
-
Total (95% CI) 2226 2228 100.0% 3.06 [ 2.56; 3.56] *
Heterogeneity: Tau® = 2.2096; Chi® = 317.64, df =43 (P < 0.01), I* = 86%
Hiy 0 5
Favours control Favours experimental
SNCV

Figure 4. Forest plot of the trials reporting the effect of combined East Asian herbal medicine and western medicine therapy
on sensory nerve conduction velocity for peripheral neuropathy.
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3.4.2. Primary Outcome: Motor NCV (MNCV)

MNCYV was measured in 25 studies, including nine studies on EAHM monother-
apy [38,40,44,49,59,68,70,72,81] and 16 studies on combined EAHM and WM ther-
apy [41,42,45,46,48,53,57,63,65,71,77,79,84,86,95,96]. The combined effect of EAHM monother-
apy on MNCV was significantly higher than the WM control (n = 1788, MD 2.38, 95% CI
1.43-3.32, p < 0.0001; heterogeneity chi-square = 179.27, df = 17, p < 0.01; I? = 84%; Figure 5).

Study or Experimental
Subgroup Mean SD
Jin 2004 55.72 6.8300
Shen 2009 49.20 4.1000
Zhang 2013b  50.50 5.0000
Wang 2017  44.71 3.9800
Jin 2004 43.43 5.1500
Shen 2009 40.30 2.6000
Wu 2011 42.78 3.1600
Zhang 2013b  43.30 3.7000
Lan 2016 41.16 4.5600
Wang 2017  42.31 5.8700
Dai 2018 44.68 5.0800
Huang 2018 44.20 4.1000
Chen 2021 36.32 2.9200
Shen 2009 40.60 3.2000
Wang 2017  44.50 3.8200
Shen 2009 48.60 3.2000
Zhang 2013b  47.30 4.3000
Dai 2018 51.58 4.0700

Total (95% Cl)

Heterogeneity: Tau? = 3.3334; Chi? = 106.04, df = 17 (P < 0.01); I> = 84%

Control Mean Difference Mean Difference
Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
103 57.98 6.6700 99 55% -2.26[-4.12; -0.40] —
50 47.60 36000 50 5.9% 1.60[ 0.09; 3.11] ;
30 48.90 47000 30 48% 1.60[-0.86; 4.06] T+
30 43.71 38500 30 54% 1.00[-0.98; 2.98] —{=—
103 41.56 41900 99 6.2% 1.87[ 0.58; 3.16] . o
50 39.50 2.7000 50 6.4% 0.80[-0.24; 1.84] e
38 37.30 44600 27 54% 5.48[ 3.52; 7.44] P
30 41.80 40000 30 54% 1.50[-045; 3.45] T
50 38.06 36200 52 5.8% 3.10[ 1.50; 4.70] -
30 38.72 98100 30 3.0% 3.59[-0.50; 7.68] ——
40 41.07 48600 40 51% 3.61[ 1.43; 5.79] ——
120 40.90 34000 120 6.5% 3.30[ 2.35; 4.25] =
28 36.18 3.8300 29 56% 0.14[-1.62; 1.90] —
-
50 39.50 3.3000 50 6.2% 1.10[-0.17; 2.37] L
30 36.71 34500 30 5.5% 7.79[ 5.95; 9.63] —
e ——
50 45.30 25000 50 6.4% 3.30[ 2.17; 4.43] e
30 46.00 42000 30 5.1% 1.30[-0.85; 3.45] =
40 47.03 3.5600 40 57% 4.55[ 2.87; 6.23] i
902 886 100.0% 2.38[ 1.43; 3.32] -
T 1
=3h 0 5
Favours control Favours experimental
MNCV

Figure 5. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on motor nerve conduction

velocity for peripheral neuropathy.

In addition, the combined EAHM and WM therapy significantly improved MNCV
than WM monotherapy (n = 2860, MD 3.23, 95% CI 2.58-3.88, p < 0.0001; heterogeneity
chi-square = 179.27, df = 28, p < 0.01; 12 = 84%; Figure 6).
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Study or Experimental Control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Wang 2010 52.34 45700 80 4553 55700 79 3.5% 6.81[5.23; 8.39] P
Gao 2012 47.40 2.8000 30 45.70 2.3000 30 3.8% 1.70[0.40; 3.00] =
Zhang 2013a  50.46 4.3700 30 49.68 6.9400 30 2.3% 0.78[-2.15; 3.71] —E—
Zhang 2016b  48.00 3.1000 60 42.50 25000 60 4.0% 5.50[4.49; 6.51] o
Yi 2019 4472 3.7600 54 41.29 42100 53 3.6% 3.43[1.92; 4.94] ——
Liu 2019a 42.80 5.6000 40 39.20 58000 40 2.7% 3.60[1.10; 6.10] —
Li 2021 5255 48200 41 50.22 47100 41 3.1% 2.33[0.27; 4.39] —=—
Wang 2021b 5540 4.2400 80 52.56 4.1200 80 3.8% 2.84[1.54; 4.14] -
Xie 2018 43.86 1.7000 30 38.75 24700 30 3.9% 5.11[4.04; 6.18] P
Liu 2018 56.55 41200 41 56.44 24100 41 3.6% 0.11[-1.35; 1.57] =

-
Lin 2010 5861 51500 40 52.33 52500 40 2.9% 6.28[4.00; 8.56] e
Wang 2010 47.32 47800 80 4465 54500 79 3.5% 2.67[1.08; 4.26] —
Gao 2012 4220 32000 30 39.70 2.8000 30 3.6% 2.50[0.98; 4.02] —=—
Gong 2013  38.76 2.6700 60 37.29 3.1300 60 4.0% 1.47[043; 2.51] Rl
Zhang 2013a  44.32 6.9300 30 41.07 7.0400 30 1.9% 3.25[-0.28; 6.78] T——
Qi 2015 4561 1.7600 32 41.18 1.9700 32 4.1% 4.43[3.51; 5.35] s
Guo 2016 36.79 1.8700 51 3478 1.6400 51 42% 2.01[1.33; 2.69] =
Zhang 2016a 40.70 5.8000 48 3550 53000 48 29% 5.20[2.98; 7.42] ——
Hu 2018 50.58 2.8600 31 46.46 3.1800 31 3.6% 4.12[2.61; 5.63] -
Yi 2019 4467 34600 54 41.68 43200 53 3.6% 299[1.51; 4.47] o
Li 2021 43.05 43000 41 41.03 42800 41 32% 2.02[0.16; 3.88] ——
Wang 2021b  48.27 41700 80 44.89 46900 80 3.7% 3.38[2.00; 4.76] —
Liu 2018 55.16 2.3800 41 54.81 22700 41 4.0% 0.35[-0.66; 1.36] -
Lin 2010 56.70 3.6500 40 50.54 3.5400 40 3.5% 6.16[4.58; 7.74] S
Zhang 2016a  39.20 5.9000 48 36.60 52000 48 2.9% 2.60[0.38; 4.82] ——
Zhang 2016b  41.40 3.6000 60 38.80 3.2000 60 3.8% 2.60[1.38; 3.82] =
Liu 2019a 39.20 6.1000 40 33.60 57000 40 26% 5.60[3.01; 8.19] —
Wang 2021b  50.59 2.7700 80 48.86 2.8700 80 4.1% 1.73[0.86; 2.60] =
Zhang 2016b  46.60 3.0000 60 43.30 27000 60 4.0% 3.30[2.28; 4.32] -

-
Total (95% ClI) 1432 1428 100.0% 3.23[2.58; 3.88] -
Heterogeneity: Tau? = 2.4770; Chi’ = 179.27, df = 28 (P < 0.01); I* = 84%

-5 0 5
Favours control Favours experimental
MNCV

Figure 6. Forest plot of the trials reporting the effect of combined East Asian herbal medicine and western medicine therapy

on motor nerve conduction velocity for peripheral neuropathy.

3.4.3. Primary Outcome: Response Rate

The response rate was assessed in 48 studies, including 22 studies on EAHM monother-
apy [40,43,44,49,54,55,59,60,64,66,68,70,72-76,81,82,99,100] and 26 studies on combined EAHM
and WM therapy [39,41,42,45-48,50-53,57,58,61-63,65,69,71,78,80,85,95,102-104]. Twenty-
five studies [39,41,42,45-48,50,58,62,63,65,69,71,78,80,85,95,103,104] compared the effect of
EAHM monotherapy on the response rate with WM, and the remaining study [61] com-
pared it with the untreated control. The combined effect of EAHM monotherapy on
the response rate was significantly better than the WM control (n = 1651, risk ratio (RR)
1.30, 95% CI 1.21-1.40, p < 0.0001; heterogeneity chi-square = 39.53, df = 20, p < 0.01;
I? = 49%; Figure 7). Additionally, the combined EAHM and WM therapy significantly
improved the response rate than the WM monotherapy (n = 1997, RR 1.20, 95% CI11.15-1.25,
p < 0.0001; heterogeneity chi-square = 26.03, df = 24, p = 0.35; I? = 8%; Figure 8). The effect
on the response rate was also significant in one study comparing EAHM monotherapy
with the untreated control (n = 227, RR 1.19, 95% CI 1.03-1.37, p < 0.01). A visual summary
of the confidence level for individual studies and pooled estimates using the response rate
is presented through a drapery plot (Figure 9).
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Study or
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Figure 7. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on the response rate for

peripheral neuropathy.
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Figure 9. Drapery plot of the trials reporting the effect of East Asian herbal medicine monotherapy on the response rate for

peripheral neuropathy.

3.4.4. Secondary Outcome: Incidence Rate

The incidence rate was reported in 11 studies [88-94,96-98]. Compared with no treat-
ment, the odds of the incidence rate were significantly lower in the EAHM monotherapy
group (one trial, n = 45, OR 0.04, 95% CI 0.00-0.68, p < 0.0001, Figure 10). In addition,
the odds of the incidence rate in the EAHM monotherapy group were significantly lower
than that in the WM group (four trials, n = 249, OR 0.17, 95% CI 0.07-0.38, p < 0.0001;
heterogeneity chi-square = 4.81, df = 3, p = 0.19; I?> = 38%; Figure 10). The incidence
rate in the combined EAHM and WM therapy group was also significantly lower than
the WM monotherapy group (three trials, n = 232, OR 0.12, 95% CI 0.03-0.59, p < 0.0001;
heterogeneity chi-square = 12.66, df = 2, p < 0.01; 12 = 84%; Figure 10). However, there was
no significant difference in the odds of incidence rate between the EAHM monotherapy
group and the placebo group (two trials, n = 271, OR 1.21, 95% CI 0.33-4.39, p = 0.7763;
heterogeneity chi-square = 6.24, df = 1, p = 0.01; I? = 84%; Figure 10).
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Figure 10. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on

the incidence rate for peripheral neuropathy.

3.4.5. Secondary Outcome: Pain Intensity

Pain intensity was reported in nine studies [50,81,83,87,90,99,100,102,103]. The reduc-
tion in pain intensity was significantly greater in the EAHM monotherapy group than the
WM monotherapy group (five trials, n = 294, SMD —0.94, 95% CI —1.18-—0.69, p < 0.0001;
heterogeneity chi-square = 8.78, df = 3, p = 0.07; I? = 45%; Figure 11). Compared with
the WM monotherapy group, the meta-analysis showed a significantly lower effect of
combined EAHM and WM therapy (four trials, n = 232, SMD —1.21, 95% CI —1.63-—0.78,
p < 0.0001; heterogeneity chi-square = 8.78, df = 3, p = 0.03; I? = 66%,; Figure 11).
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Figure 11. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on

pain intensity for peripheral neuropathy.
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3.4.6. Secondary Outcome: TCSS

The effect of EAHM on the TCSS was described in seven studies [57,66,73,83,85-87].
A significant improvement in TCSS by EAHM monotherapy was identified by the WM
monotherapy (three trials, n = 187, MD 1.04, p < 0.0001; heterogeneity chi-square = 0.74,
df =2, p = 0.69; 1> = 0%; Figure 12). Compared with WM monotherapy, the combined
EAHM and WM therapy also showed a significantly lower effect on TCSS (four trials;
n =470, MD —1.83, p < 0.0001; heterogeneity chi-square = 2.05, df = 3, p = 0.69; I? = 0%,
Figure 12).
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Figure 12. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on
the Toronto clinical scoring system (TCSS) for peripheral neuropathy.

3.4.7. Secondary Outcome: MDNS

The effect of EAHM on the MDNS was proven in four studies [56,71,75,77]. The meta-
analysis revealed a significant reduction in MDNS by EAHM monotherapy (two trials,
n =207, MD 4.29, p < 0.0001; heterogeneity chi-square = 7.25, df =1, p < 0.01; 2 = 86%;
Figure 13). Compared with WM monotherapy, the combined EAHM and WM therapy also
showed a significantly lower effect on MDNS (two trials, n = 122, MD —2.21, p < 0.0001;
heterogeneity chi-square = 0.1, df = 1, p = 0.75; I? = 0%; Figure 13).
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Figure 13. Forest plot of the trials reporting the effect of East Asian herbal medicine monotherapy on
the Michigan diabetic neuropathy score (MDNS) for peripheral neuropathy.

3.5. AEs

Of the total 67 studies included in this review, 26 studies reported adverse event mon-
itoring [38,40,45-47,49,53-55,59,61,62,65,69,72,75-77,84,88,90-93,100,101]. Among these,
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nine studies [38,45,49,65,69,72,77,84,101] reported multiple AEs possibly related to EAHM,
and five studies [88,90-93] reported AEs unrelated to EAHM. No AEs were observed
in the 12 studies [40,46,47,53-55,59,61,62,75,76,100]. The number of patients with AEs
was 28/1322 (2.12%) in the experimental group and 31/1296 (2.4%) in the control group.
Seven studies (seven in experimental groups and six in control groups) reported that
the most frequent AEs were gastrointestinal symptoms, including abdominal pain, di-
arrhea, abdominal bloating, nausea, vomiting, anorexia, xerostomia, diarrhea, and con-
stipation [38,45,69,72,77,84,101]. Skin rash was reported as an adverse event related to
the integumentary system in two studies [49,69] (one in experimental group and two in
control groups). Dizziness was reported as an adverse event related to the nervous system
in three studies [65,84,101] (two in experimental groups and three in control groups). In all
of the included studies, no severe AEs, which were life-threatening or required treatment
for a long period of time, were reported. The details of the AEs reported in each study are
presented in Table 1.

3.6. Subgroup Analysis

Table 3 summarizes the results of subgroup analysis based on individual causative
diseases of PN and NCV for each site measured in five or more studies. There were no
substantial changes in the results of the subgroup analysis.

Table 3. Subgroup analysis for patient type and nerve conduction velocity outcome.

. Number of Mean Heterogeneit
Int t d . geneity
: Cezvni;;:al:oin Outcomes Subgroup Analysis Participants Difference 2o
(Studies) (95% CI) s 7o 4
. . 2.73 o
Main analysis 1333(14) (1.80 to 3.66) 86% p <0.01
2.80 o
DPN 1191(12) (1.83 to 3.78) 85% p <0.01
Patient types 207
CIPN 142(2) (=193 to 95% p<0.01
6.48)
MSNCV 301
<4 weeks 635(6) (1.20 t.o 4.82) 93% p<0.01
Duration of >4 weeks, 2.31 o B
treatment <11 weeks 302(4) (1.05 to 3.56) 73% p=001
FAHM in 11 week 396(4 281 74% 0.01
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the other treatment 259
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Duration of >4 weeks, 2.64 o
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>11 weeks 630(7) 2:49 89% p<0.01

(1.09 to 3.89)
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Table 3. Cont.
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TSNCV = (2.38 t0 6.82) ° p=>
Duration of >4 weeks, 2.13 o _
treatment <11 weeks 166(2) (1.62 to 2.63) 0% p=073
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Table 3. Cont.
. Number of Mean Heterogeneit
Int t d . g y
" éwen ‘on an Outcomes Subgroup Analysis Participants  Difference 2
omparator . o 12, % p
(Studies) (95% CI)
>11 weeks 234(3) © 752,;(2)33 71) 25% p=026
Main analysis 883(10) a 672t.z63 85) 85%
Patient types Only DPN - - - -
<4 weeks 224(3) 3.46 77% =0.01
PSNCV = (2.04 to 4.88) p=>5
Duration of >4 weeks, 2.23 o
treatment <11 weeks 425(4) (0.09 to 4.38) 89% p <001
>11 weeks 234(3) © 452,;235 02) 73% p=0.02
. . 2.47
Main analysis 967(9) (1.40 to 3.53) 75% p <0.01
Patient types Only DPN - - - -
3.61
PMNCV <4 weeks 80(1) (1.43 to 5.79) - -
Duration of >4 weeks, 2.37 o
treatment <11 weeks 725(6) (0.91 to 3.83) 83% p <001
2.40 . ~
>11 weeks 162(2) (085 10.3.96) 35% p=021

CIPN: Chemotherapy-induced peripheral neuropathy; DPN: Diabetic peripheral neuropathy; EAHM: East Asian herbal medicine; MSNCV:
Median sensory nerve conduction velocity; PSNCV: Peroneal sensory nerve conduction velocity; TSNCV: Tibial sensory nerve conduction
velocity; MMNCV: Median motor nerve conduction velocity; PMNCYV: Peroneal motor nerve conduction velocity.

3.7. Further Analysis of EAHM Intervention
3.7.1. EAHM Composition Distribution

A total of 156 herbs were prescribed in the 67 studies included in this review. The cu-

mulative use frequency of the top 10 herbs was 40%. The list of herbs constituting
the EAHM used for each study is separately organized in a Supplementary File (Sup-
plementary Material S3). The top 10 most frequently prescribed herbs for PN were As-
tragali Radix, Angelicae Gigantis Radix, Paeoniae Radix, Cnidii Rhizoma, Cinnamomi
Ramulus, Spatholobi Caulis, Achyranthis Radix, Glycyrrhyziae Radix et Rhizoma, Salviae
Militorthizae Radix. The frequency distributions of the herbs are shown in Table 4.

Table 4. The top 10 frequent herbs prescribed for peripheral neuropathy.

EAHM (Latin Name) Frequency of Utilization Relative Frequency (%) Cumulative Percentiles (%)
Astragali Radix 42 6.27 6.27
Angelicae Gigantis Radix 33 4.93 11.20
Paeoniae Radix 33 4.93 16.13
Cnidii Rhizoma 29 4.33 20.46
Cinnamomi Ramulus 28 4.18 24.64
Spatholobi Caulis 24 3.58 28.22
Achyranthis Radix 20 2.99 31.21
Glycyrrhyziae Radix et Rhizoma 20 2.99 34.20
Salviae Miltiorrhizae Radix 20 2.99 37.19
Carthami Flos 18 2.69 39.88

EAHM: East Asian herbal medicine.
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3.7.2. Apriori Algorithm-Based Association Rule Analysis

Nine association rules were identified in the analysis based on the composition of
the 67 EAHM prescriptions included in this study (Table 5).

Table 5. Apriori algorithm-based association rules for EAHM prescribed for peripheral neuropathy.

No. Associations Rules Support Confidence Lift
1 {Glycyrrhizae Radix et Rhizoma} => {Astragali Radix} 0.239 0.800 1.276
2 {Spatholobi Caulis} => {Astragali Radix} 0.313 0.875 1.396
3 {Cinnamomi Ramulus} => {Astragali Radix} 0.373 0.893 1.424
4 {Cinnamomi Ramulus, Spatholobi Caulis} => {Astragali Radix} 0.254 0.944 1.507
5 {Astragali Radix, Spatholobi Caulis} => {Cinnamomi Ramulus} 0.254 0.810 1.937
6 {Angelicae Gigantis Radix, Cinnamomi Ramulus} => {Paeoniae Radix} 0.224 0.882 1.791
7 {Cinnamomi Ramulus, Paeoniae Radix} => {Astragali Radix} 0.284 0.864 1.378
8 {Angelicae Gigantis Radix, Cinnamomi Ramulus} => {Astragali Radix} 0.209 0.824 1.314
9 {Cnidii Rhizoma, Paeoniae Radix} => {Angelicae Gigantis Radix} 0.239 0.842 1.710

Subsequently, the distribution of the lift value was recognized through a scatter plot
consisting of the association rule, with the support value on the x-axis and the confidence
value on the y-axis (Figure 14).

Scatter plot for 9 rules

confidence

ik
support

Figure 14. Scatter plot of the association rules in the meta-analysis of EAHM prescribed for peripheral neuropathy.
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The color depth of each association rule, determined by its lift value, confirmed
that the distribution of the overall lift value ranged from 1.276 to 1.937. Meanwhile, a
grouping matrix diagram was presented to examine the overall distribution of the identified
association rule (Figure 15).
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Figure 15. Grouping matrix of the association rules in the meta-analysis of East Asian herbal medicine prescribed for

peripheral neuropathy.

The horizontal ordinate shows eight association rules, and the vertical ordinate shows
the items created by the eight rules. In this diagram, the depth of the color inside the
circle represents the degree of lift, and the circle size represents the degree of support.
From Figures 14 and 15, the association rules of #2 {Spathologi Caulis} => {Astragali
Radix}, #3 {Spathologi Caulis} => {Astragali Radix}, #4 {Astragali Radix, Spatholobi Caulis}
=> {Cinnamomi Ramulus}, and #5 {Astragali Radix, Spatholobi Caulis} => {Cinnamomi
Ramulus} relevance can be identified. Looking at the specific value, there were two as-
sociation rules with support exceeding 0.3, {Spatholobi Caulis} => {Astragali Radix} and
{Spatholobi Caulis} => {Astragali Radix}. On the contrary, the only association rule indicat-
ing a confidence exceeding 0.9 was {Cinnamomi Ramulus, Spatholobi Caulis} => {Astragali
Radix}. The association rule with the highest lift is {Astragali Radix, Spatholobi Caulis}
=> {Cinnamomi Ramulus}. Therefore, the constituents of the herb combinations with
consistent association rules were Astragali Radix, Cinnamomi Ramulus, and Spatholobi
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:Spatholobi Caulisj

r/ \
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Calulis. The relationship between these association rules is presented through a network
graph (Figure 16).
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Figure 16. Network graph of the association rules in the meta-analysis of East Asian herbal medicine prescribed for

peripheral neuropathy.

3.8. Publication Bias

The contour-enhanced funnel plot analysis was performed to explore the publication
bias through the response rate, which is an outcome of most of the included studies
(Figure 17). The pattern of the funnel plot with 47 studies shows a clear asymmetry,
indicating that there might have been publication bias (Figure 11). This was further
confirmed by Egger’s test (p < 0.0001) and Begg’s test (p < 0.0001).
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Figure 17. Contour-enhanced funnel plot for the meta-analysis of East Asian herbal medicine prescribed for

peripheral neuropathy.

3.9. Quality of Evidence According to the Outcome Measurements

In the comparison between the combination EAHM and WM therapy and WM
monotherapy, the overall quality of evidence according to all of the outcome measures was
low to moderate. Meanwhile, the overall quality of evidence according to all of the outcome
measures was low to moderate in EAHM monotherapy compared with WM monotherapy.
The results of the GRADE assessment are listed in Table 6.
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Table 6. Summary of findings for the studies in this meta-analysis.

Intervention and

Number of Participants

Anticipated Absolute of

Quality of the Evidence

Comparator Intervention Outcomes (Studies) Relative Effects (95% CI) (GRADE)
SNCV 4454 MD 3.06 higher DSDO
(21 RCTs) (2.56 higher to 3.56 higher) MODERATE
MNCV 2860 MD 3.23 higher DDDO
(16 RCTs) (2.58 higher to 3.88 higher) MODERATE
Response rat 1997 RR 1.20 SDDO
p € (25 RCTs) (115 to 1.25) MODERATE
EAHM combination of WM
compared to WM for peripheral : 232 OR0.12 DDO0
neuropathy Incidence rate (3RCTs) (0.03 to 0.59) LOW
Pain intensit 332 SMD 1.21 SD lower SPP0
enstty (4 RCTs) (1.29 lower to 0.83 lower) MODERATE
TCSS 470 MD 1.83 lower SDO0O
(4 RCTs) (2.11 lower to 1.55 lower) LOW
122 MD 2.21 lower SDOO
MDNS (2 RCTs) (2.94 lower to 1.47 lower) LOW
SNCV 2159 MD 2.68 higher SDDO
(10 RCTs) (2.02 higher to 3.35 higher) MODERATE
MNCV 1788 MD 2.38 higher DSDO
(9 RCTs) (1.43 higher to 3.32 higher) MODERATE
R nse rat 1651 RR 1.30 HBO0O
esponse rate (21 RCTy) (1.20 to 1.29) LOW
EAHM monotherapy compared ] 249 OR 0.17 BHOO
WM for peripheral neuropathy Incidence rate (4 RCTs) (0.07 to 0.38) LOW
Pain intensit 294 SMD 0.94 SD lower 2521510
y (4 RCTs) (1.18 lower to 0.69 lower) MODERATE
TCss 187 MD 1.04 lower SBO0O
(3 RCTs) (1.75 lower to 0.34 lower) LOW
207 MD 2.95 lower [Gllele)
MDNS (2 RCTs) (4.2 lower to 1.7 lower) LOW

EAHM: East Asian herbal medicine; MD: Mean difference; MDNS: Michigan diabetic neuropathy score; MNCV: Motor nerve conduction
velocity; RCT: Randomized clinical trial; SNCV: Sensory nerve conduction velocity; SMD: Standardized mean difference; TCSS: Toronto
clinical scoring system; OR: Odds ratio; RR: Risk ratio; CI: Confidence interval. Working group grades of Evidence. High quality: Further
research is very unlikely to change our confidence in the estimate of effect. Moderate quality: Further research is likely to have an important
impact on our confidence in the estimate of effect and may change the estimate. Low quality: Further research is very likely to have an
important impact on our confidence in the estimate of effect and is likely to change the estimate. Very low quality: Very uncertain about

the estimate.

4. Discussion
4.1. Summary of the Main Finding

In this systematic review, 67 RCTs including 5753 PN patients were obtained and
analyzed. The main finding of this study is that EAHM monotherapy or combined EAHM
and WM therapy was superior to the control group without EAHM in improving nerve con-
duction velocity, response rate, incidence rate, pain intensity, and other overall symptoms.
Additionally, EAHM is generally safe and tolerable for PN patients. Therefore, EAHM
can be considered a recommended option for PN treatment in clinical practice based on
the evidence presented in this study. On the contrary, in the association rule analysis
of various EAHM prescription data included in this study, Astragali Radix, Cinnamomi
Ramulus, and Spatholobi Calulis were identified as components constituting the core
herb combination. It may be worthwhile to conduct further studies on whether EAHM
containing the three individual herbs or their combination can exert a remarkable effect in
the PN-treated group.

4.2. Limitations

This review has various limitations. Therefore, caution is required before using
the results. First, most of the studies were conducted in China. As a result, additional
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well-designed multicenter clinical trials in East Asia are needed to generalize the positive
results identified by the analysis. Second, the methodological quality of the clinical trials
included in this study was generally poor. The overall risk of evaluated bias according
to RoB 2.0 reported that only four included studies have a ‘low risk of bias.” All of
the other studies have a ‘high risk of bias’ due to methodological flaws in domains, such
as the randomization process, deviations from the intended intervention, and missing
outcome data. Therefore, it is difficult to draw firm conclusions, even though the review
contains relatively large sample data and primary trials. Rigorous conclusions regarding
EAHM can be drawn only in well-designed clinical trials to minimize the risk of future bias.
Third, a high level of heterogeneity was observed in the meta-analysis of NCV, which is
one of the primary outcomes of this study. This high heterogeneity is a problem that cannot
be overlooked, as it reduces the significance of the synthesized evidence. In this study,
the cause of heterogeneity could not be identified, even though a subgroup analysis was
performed according to the underlying disease and treatment duration. It is estimated that
the cause of the estimated troubleshooting is that the NCV at the basement and the amount
of change in participants are different for each included study. This reflects the difficulty
in diagnosing and measuring PN severity. Another possible cause of heterogeneity is
the extreme diversity in the composition and dose of EAHMs used in individual clinical
trials. This leads to inconsistency among interventions, except for the commonality of
‘the combination of herbal medicines in East Asia.” In this review, the association rule
analysis was performed on herb data to overcome this heterogeneity and derive useful
information. The potential heterogeneity may be partially overcome in similar future
systematic reviews by actively utilizing data mining methods. Fourth, the goal of this study
was to identify valuable candidates for drug discovery or locate material information that
may be employed in direct patient treatment in the clinic. Therefore, it was not possible
to focus on quality control in the manufacturing process, such as pre-treatment, active
ingredient extraction methods, and moisture content assessment, all of which significantly
impact the efficacy of specific goods. Moreover, this was suspected to have influenced
the heterogeneity of the results. In the future, an animal study meta-analysis on the same
issue will be used to compensate for these flaws.

4.3. Implications of Clinical Practices

The evidence related to the use of EAHM therapy for PN supported by this study
is consistent with the results of previous studies on similar subjects. A study analyzing
the clinical data for DPN after using 216 EAHM prescriptions found that the combination
of Astragali Radix-Cinnamomi Ramulus and Ligusticum Chuanxiong-Moutan Radicis
Cortex highly correlated with MDNS improvement [105]. Moreover, considering that
Astragali Radix and Cinnamoni Ramulus are among the top 10 herbs utilized and their
combination was identified as a core herb pattern, the findings of the previous study
are similar to this study. A systematic review in 2016 evaluating the effectiveness of
EAHM formulation containing Astragali Radix as a central component for CIPN, also
demonstrated a significant effect on the effective percentage and NCV [13]. Unlike this
review, which dealt only with oral administration, this study elucidates the effects of topical
preparation and injection. The differences between the two studies suggest that similar
EAHMSs can be effective when applied to PN even if they are administered through various
routes. In 2020, a meta-analysis evaluating the effect of EAHM foot bath on DPN [106] was
published, which also reported a significant improvement in SNCV, MNCYV, and response
rate in DPN patients after the EAHM treatment. However, the herbs frequently used in
this study were Cinnamomi Ramulus, Carthami Flos, Herba Speranskiae Tuberculatae,
and Cnidii Rhizoma, indicating that they are almost irrelevant to the frequently used herbs
described in this review. According to the comprehensive evidence of this study and related
topics to date, it is relatively clear that using various EAHM forms in clinical practice can
be a meaningful treatment for PN patients. However, both the administration route and
data from individual studies must be considered to identify whether a specific formulation
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or herb can be an effective choice. In addition, it cannot be concluded from only a few
clinical studies. Therefore, further studies should focus on the possible mechanisms related
to this topic.

4.4. Implications of the Research

The characteristic of EAHM to treat complex diseases by stimulating many networks
of human interaction systems at the systematic level through a multi-targeted approach is
being investigated [107]. Therefore, the multicomponent-derived EAHM exerts a synergis-
tic effect between multiple compounds in the process of acting on multiple targets, resulting
in efficacy with decreased toxicity and side effects [107,108]. Therefore, for efficient EAHM
utilization, it is important to consider the synergistic combination of herbs rather than
the primary mechanism of individual herbs. In this regard, the principle of prescription
using botanical medicine called “Kun-shi-Choa-sa” has traditionally been used to combine
two or more herbal medicines in East Asia, and recently, the simplest form of multi-herbal
mixture, “herb-pair” is also studied [109]. As the associated case, the combination of
Astragali Radix and Angelicae Gigantis Radix, which are mostly used, has been reported
to improve axonal growth by primarily stimulating the neurotrophic signaling pathway
against damage to the central nervous system [110]. The authors of this study argued
that the combination of two drugs through a network pharmacology and a methodology
could promote neurological recovery by inhibiting the expression of NogoA by triggering
a multipath pathway. In another case, studies on the combination of Cinnamomi Ramulus
and Glycyrrhyziae Radix et Rhizoma, the herbs frequently featured in this review, showed
significant differences in pharmacokinetic parameters compared to the use of each single
herb [111]. Based on this mechanism, high peak concentration, slow elimination, and great
exposure were observed in Cinnamomi Ramulus and Glycyrrhyziae Radix et Rhizoma.
According to several studies reviewed to date, appropriate herbal combinations are highly
likely to produce excellent pharmacological and pharmacodynamic results. As a research
hypothesis to develop efficient EAHM-based drugs for PN in the future, some core herb
patterns identified by the association rule analysis in this review are meaningful.

Information on the pharmacological action of individual herbs is also important for
achieving the above purpose. Research on various pharmacotherapeutic targets is required
for an effective drug treatment for diseases in which the overall pathology, such as PN, is
not fully understood. Combining this basic study with the action-related information of the
individual active ingredient of EAHM will make it possible to clearly predict the direction of
the synergistic effect expected from multiple herb combinations. Even for DPN, research on
several molecular targets, including the polyol pathway, hexamine pathway, PKC signaling,
oxidative stress, AGEs pathway, PARP pathway, MAPK pathway, NF-«B signaling, TNF-&
signaling, and cyclooxygenase pathway is conducted [112]. In this review, the mechanisms
by which major herbs induce PN pathology through various pathways are included.
First, Astragali Radix downregulates the phosphorylation of heavy neurofilaments to
prevent axonal damage and suppress pain hypersensitivity by reducing astrocytes and
microglia scattered in the spinal cord and brain [113]. In another study, the mechanism by
which APS protects against nerve damage is through miR-138 upregulation in rat neural
stem cells [114]. Cinnamomi ramulus not only exerts neuroprotective effects by reducing
oxidative damage and MDA and NO production, but also significantly suppresses pain
hypersensitivity associated with inflammation [115,116]. Total glucosides in Paeoniae
Radix protect against neurotoxicity, lower the level of neuronal nitric oxide synthase, and
exhibit anti-nociceptive activity related to calcium channels [117,118]. Spatholobi Caulis
demonstrated the therapeutic effects on neurological disorder-associated cell death by
inhibiting JNK and p38 MAPK activation and reducing oxidative stress and apoptosis
in a rat model of induced middle cerebral artery occlusion [119]. As mentioned above,
studies related to the mechanism of action of herbs theoretically support the clinical effect
of EAHM on PN, as confirmed in this review. However, in addition to these individual
mechanisms, experimental studies are needed to identify targets that can reproducibly exert
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the synergistic effects of EAHM. Furthermore, future studies on whether the combined
effects of EAHM actually produce clinical results distinguishable from the additive effects
of individual agents, need to be performed.

4.5. Challenges and Perspectives

The following problems must be considered until the aforementioned discoveries are
meaningfully exploited in clinical practice and medication discovery. Natural medicines,
including EAHM and synthetic drugs, have significantly distinct modes of action, target
pathways, and pharmacologically active components from a macroscopic point of view.
The most well-known difference is that multiple compounds present in herbal medicine
operate on many targets and single compound synthetic medications work on single
targets [109]. As demonstrated in this review, most of the EAHM prescriptions comprise
a blend of several components in specific amounts, frequently in a single formula. In
this instance, each component alone frequently does not demonstrate several therapeutic
actions, such as the entire combination. The pharmacological activity of EAHM is thought
to be due to the synergetic action of several chemical components targeting multiple
sites and the simultaneous action of multiple chemical components targeting a single
site [120,121]. This is thought to be the most significant difference between synthetic
medicines and EAHM. As a result of these EAHM characteristics, it has been difficult to
discover possible indications and mechanisms in the past. In addition, there has been a
belief that it is difficult to derive social and medical contributions as much as synthetic
medications. Recent scientific research, on the contrary, has indicated that the combinatorial
effect of mixed EAHM preparation can be particularly effective for complicated disorders,
such as PN, autoimmune disease, degenerative disease, and cancer, which do not react
well with single compound-based modern pharmaceutics [121-124]. As an example, recent
research has demonstrated that EAHM can be used in large-scale public health emergencies,
such as COVID-19 or preventive medicine using modern analytical tools, such as synthetic
biology, data mining, and genomics [123,125-128]. Future studies need to be conducted to
identify the properties of EAHM to be utilized in actual drug discovery.

First, this review was undertaken with the goal of finding EAHM materials that may
provide prospective advantages to PN patients, and it does not go into detail regarding
the formulation process of the materials. However, as mentioned above, estimating a
consistent impact even for the same herb material in a condition where there is a lack
of adequate consensus and discussion on the processing technique, pre-treatment, and
extraction method of individual EAHM materials may be challenging [129,130]. Since
most of the EAHM dosage forms discussed in this study are decoctions, it is also impor-
tant to include various methods for determining the water content of the product [131].
These issues need to be addressed in a review of animal studies focusing on this subject.
Simultaneously, it is thought that providing standardized information on the above in
future EAHM-related clinical trials would help in enhancing the quality control of herbal
materials. Second, while comparing EAHM to natural materials with efficacy against PN is
outside the scope of this review, it is deemed necessary. For example, several clinical trials
have gathered early data for Cannabis sativa. Moreover, additional materials, such as mul-
berry, Citrullus colocynthis, Matricia chamomilla, and Myristica fragrans have promising
benefits for PN [9,132]. It is envisaged that relevant drug discovery information will be
generated through a comparison of the phytochemical and clinical effectiveness with those
of conventional herbal medicine in follow-up investigations.

5. Conclusions

This meta-analysis supports the hypothesis that EAHM monotherapy may be ben-
eficial for PN patients. Moreover, the combined EAHM and WM therapy may be rec-
ommended for these patients. EAHM monotherapy improves severe pain intensity and
abnormal sensations, such as tingling, burning, and numbness, which impair the quality
of life in PN patients. Additionally, unlike the PN treatment with WM alone, which has
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a poor prognosis, a combination of EAHM and WM treatment alleviated the symptoms
of PN including tingling, burning, and numbness and prevented chronic PN. However,
high quality RCTs evaluating the effects of EAHM are needed due to limitations, such
as heterogeneity, to understand this result clearly. In addition, it is worth conducting a
follow-up study to verify the specific action target of the core herb combination derived
from the present review and the hypothesis of superiority in clinical practice.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/
10.3390/ph14111202/s1. Table S1: PRISMA_2020_checklist; Table S2: Search strategy; Table S3:
The Ingredients of EAHM used in clinical trials included in this study.

Author Contributions: Conceptualization, H.-G.J. and D.L.; methodology, H.-G.J. and D.L.; software,
H.-G]J; validation, H.-G.J. and D.L.; formal analysis, H.-G.J. and D.L.; investigation, H.-G.]. and D.L.;
resources, D.L.; data curation, H.-G J.; writing—original draft preparation, H.-G.J.; writing—review
and editing, H.-G.]J. and D.L.; visualization, H.-G.].; supervision, D.L.; project administration, D.L.;
funding acquisition, D.L. All authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by the Bio & Medical Technology Development Program of
the National Research Foundation (NRF) funded by the Ministry of Science & ICT (2020M3A9E4104380).

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Data sharing not applicable.

Conflicts of Interest: The authors declare no conflict of interest regarding the publication of this
article. Funders did not contribute to the writing of the manuscript.

References

1. Watson, ].C.; Dyck, PJ.B. Peripheral Neuropathy: A Practical Approach to Diagnosis and Symptom Management. Mayo Clin.
Proc. 2015, 90, 940-951. [CrossRef] [PubMed]

2. Mallick-Searle, T.; Snodgrass, B.; Brant, ]. M. Postherpetic neuralgia: Epidemiology, pathophysiology, and pain management
pharmacology. |. Multidiscip. Healthc. 2016, 9, 447-454. [CrossRef] [PubMed]

3. National Diabetes Statistics Report 2020. Estimates of Diabetes and Its Burden in the United States. Available online: https:
//www.cdc.gov/diabetes/pdfs/data/statistics /national-diabetes-statistics-report.pdf (accessed on 4 October 2021).

4.  Siao, P; Kaku, M. A Clinician’s Approach to Peripheral Neuropathy. Semin. Neurol. 2019, 39, 519-530. [CrossRef]

5. Attal, N.; Lanteri-Minet, M.; Laurent, B.; Fermanian, J.; Bouhassira, D. The specific disease burden of neuropathic pain: Results of
a French nationwide survey. Pain 2011, 152, 2836-2843. [CrossRef] [PubMed]

6.  Torrance, N.; Ferguson, J.A.; Afolabi, E.; Bennett, M.I; Serpell, M.G.; Dunn, K.M.; Smith, B.H. Neuropathic pain in the community:
More under-treated than refractory? Pain 2013, 154, 690-699. [CrossRef] [PubMed]

7. Luo, y; Wang, C.-Z.; Sawadogo, R.; Tan, T.; yuan, C.-S. Effects of Herbal Medicines on Pain Management. Am. J. Chin. Med. 2020,
48, 1-16. [CrossRef]

8.  Wu, X,; Hu, X,; Zhang, Q.; Liu, F; Xiong, K. Regulatory Role of Chinese Herbal Medicine in Regulated Neuronal Death. CNS
Neurol. Disord. Drug Targets 2021, 20, 228-248. [CrossRef]

9.  Ebrahimi, F; Farzaei, M.H.; Bahramsoltani, R.; Heydari, M.; Naderinia, K.; Rahimi, R. Plant-derived medicines for neuropathies:
A comprehensive review of clinical evidence. Rev. Neurosci. 2019, 30, 671-684. [CrossRef]

10. Yang, D.; Liang, X.-C. Strategies and Research Progress of Chinese Medicine in Prevention and Treatment of Diabetic Peripheral
Neuropathy. Chin. J. Integr. Med. 2018, 24, 794-800. [CrossRef]

11.  Chien, T.-J.; Liu, C.-Y,; Fang, C.-].; Kuo, C.-Y. The Efficacy of Acupuncture in Chemotherapy-Induced Peripheral Neuropathy:
Systematic Review and Meta-Analysis. Integr. Cancer Ther. 2019, 18, 1-10. [CrossRef]

12.  Dimitrova, A.; Murchison, C.; Oken, B. Acupuncture for the Treatment of Peripheral Neuropathy: A Systematic Review and
Meta-Analysis. J. Altern. Complement. Med. 2017, 23, 164-179. [CrossRef]

13. Deng, B, Jia, L.; Cheng, Z. Radix Astragali-Based Chinese Herbal Medicine for Oxaliplatin-Induced Peripheral Neuropathy: A
Systematic Review and Meta-Analysis. Evid. Based Complement. Alternat. Med. 2016, 2016, 2421876. [CrossRef]

14. Li, Z;Jin, H.; yan, Q.; Sun, L.; Wasan, H.S.; Shen, M.; Ruan, S. The Method of Activating Blood and Dredging Collaterals for
Reducing Chemotherapy-Induced Peripheral Neuropathy: A Systematic Review and Meta-Analysis. Evid. Based Complement.
Alternat. Med. 2019, 2019, 1029626. [CrossRef]

15. Lee, G.; Kim, S.K. Therapeutic Effects of Phytochemicals and Medicinal Herbs on Chemotherapy-Induced Peripheral Neuropathy.

Molecules 2016, 21, 1252. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/ph14111202/s1
https://www.mdpi.com/article/10.3390/ph14111202/s1
http://doi.org/10.1016/j.mayocp.2015.05.004
http://www.ncbi.nlm.nih.gov/pubmed/26141332
http://doi.org/10.2147/JMDH.S106340
http://www.ncbi.nlm.nih.gov/pubmed/27703368
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
http://doi.org/10.1055/s-0039-1694747
http://doi.org/10.1016/j.pain.2011.09.014
http://www.ncbi.nlm.nih.gov/pubmed/22019149
http://doi.org/10.1016/j.pain.2012.12.022
http://www.ncbi.nlm.nih.gov/pubmed/23485369
http://doi.org/10.1142/S0192415X20500019
http://doi.org/10.2174/1871527319666200730165011
http://doi.org/10.1515/revneuro-2018-0097
http://doi.org/10.1007/s11655-018-3051-x
http://doi.org/10.1177/1534735419886662
http://doi.org/10.1089/acm.2016.0155
http://doi.org/10.1155/2016/2421876
http://doi.org/10.1155/2019/1029626
http://doi.org/10.3390/molecules21091252
http://www.ncbi.nlm.nih.gov/pubmed/27657026

Pharmaceuticals 2021, 14, 1202 46 of 50

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Gu, J.-L.; Wei, G.-L.; Ma, y.-Z.; Zhang, J.-Z.; Ji, y.; Li, L.-C.; yu, J.-L.; Hu, C.-H.; Huo, ].-G. Exploring the Possible Mechanism and
Drug Targets of Huang-Qi-Gui-Zhi-Wu-Wu Decoction for the Treatment of Chemotherapy-Induced Peripheral Neuropathy on
Network Pharmacology. Evid. Based Complement. Alternat. Med. 2020, 2020, 2363262. [CrossRef]

Lu, M.-C,; yao, C.-H.; Wang, S.-H.; Lai, y.-L.; Tsai, C.-C.; Chen, y.-S. Effect of Astragalus membranaceus in rats on peripheral
nerve regeneration: In vitro and in vivo studies. J. Trauma Acute Care Surg. 2010, 68, 434—440. [CrossRef] [PubMed]

Zhang, X.; Chen, ]. The mechanism of astragaloside IV promoting sciatic nerve regeneration. Neural Regen. Res. 2013, 8, 2256-2265.
[CrossRef] [PubMed]

Tou, W.I; Chang, S.-S.; Lee, C.-C.; Chen, C.Y.-C. Drug design for neuropathic pain regulation from traditional Chinese medicine.
Sci. Rep. 2013, 3, 844. [CrossRef]

Noh, H.; yoon, S.W.; Park, B. A Systematic Review of Herbal Medicine for Chemotherapy Induced Peripheral Neuropathy. Evid.
Based Complement. Alternat. Med. 2018, 2018, 6194184. [CrossRef]

Pang, B.; Zhao, T.-Y.; Zhao, L.-H.; Wan, F; ye, R.; Zhou, Q.; Tian, F.; Tong, X.-L. Huangqi Guizhi Wuwu Decoction for treating
diabetic peripheral neuropathy: A meta-analysis of 16 randomized controlled trials. Neural Regen. Res. 2016, 11, 1347-1358.
[CrossRef]

Higgns, ].P.T.; Thomas, J.; Chandler, J.; Cumpston, M.; Li, T.; Page, M.].; Welch, V.A. Cochrane Handbook for Systematic Reviews of
Interventions, version 6.2 (updated February 2021); Cochrane: London, UK, 2021. Available online: https://training.cochrane.org/
handbook (accessed on 2 September 2021).

Page, M.].; McKenzie, J.E.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef] [PubMed]

Perkins, B.A.; Olaleye, D.; Zinman, B.; Bril, V. Simple screening tests for peripheral neuropathy in the diabetes clinic. Diabetes Care
2001, 24, 250-256. [CrossRef] [PubMed]

Feldman, E.L.; Stevens, M.]J.; Thomas, PK.; Brown, M.B.; Canal, N.; Greene, D.A. A practical two-step quantitative clinical and
electrophysiological assessment for the diagnosis and staging of diabetic neuropathy. Diabetes Care 1994, 17, 1281-1289. [CrossRef]
[PubMed]

Sterne, J.A.C.; Savovi¢, J.; Page, M.].; Elbers, R.G.; Blencows, N.S.; Boutron, I.; Cates, C.J.; Cheng, H.Y.; Corbett, M.S.; Eldridge,
S.M.; et al. RoB 2: A revised tool for assessing risk of bias in randomised trials. BMJ 2019, 366, 14898. [CrossRef]

R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria,
2020. Available online: https://www.r-project.org/ (accessed on 11 August 2021).

McGuinness, L.A.; Higgins, ].P.T. Risk-of-bias VISualization (robvis): An R package and Shiny web app for visualizing risk-of-bias
assessments. Res. Synth. Methods 2021, 12, 55-61. [CrossRef]

Lortie, C.J.; Filazzola, A. A contrast of meta and metafor packages for meta-analyses in R. Ecol. Evol. 2020, 10, 10916-10921.
[CrossRef]

Peters, J.L.; Sutton, A.].; Jones, D.R.; Abrams, K.R.; Rushton, L. Contour-enhanced meta-analysis funnel plots help distinguish
publication bias from other causes of asymmetry. J. Clin. Epidemiol. 2008, 61, 991-996. [CrossRef]

Hahsler, M.; Griin, B.; Hornik, K. arules—A Computational Environment for Mining Association Rules and Frequent Item Sets.
J. Stat. Softw. 2005, 14, 1-25. [CrossRef]

Hahsler, M. arulesViz: Interactive Visualization of Association Rules with R. R J. 2017, 9, 163-175. [CrossRef]

Agrawal, R.; Imielifiski, T.; Swami, A. Mining association rules between sets of items in large databases. In Proceedings of
the 1993 ACM SIGMOD International Conference on Management of Data, Washington, DC, USA, 26-28 May 1993; Volume 22,
pp. 207-216. [CrossRef]

Hsieh, P.-C.; Cheng, C.-F; Wu, C.-W,; Tzeng, 1.-S.; Kuo, C.-Y;; Hsu, P.-S.; Lee, C.-T.; yu, M.-C.; Lann, C.-C. Combination of
Acupoints in Treating Patients with Chronic Obstructive Pulmonary Disease: An Apriori Algorithm-Based Association Rule
Analysis. Evid. Based Complement. Alternat. Med. 2020, 2020, 8165296. [CrossRef]

Kuo, M.H.; Kushniruk, A.W.; Borycki, E.M.; Greig, D. Application of the Apriori algorithm for adverse drug reaction detection.
Stud. Health Technol. Inform. 2009, 148, 95-101. [PubMed]

Lu, P-H,; Keng, J.-L.; Kuo, K.-L.; Wang, y.-E,; Tai, y.-C.; Kuo, C.-Y. An Apriori Algorithm-Based Association Rule Analysis to
Identify Herb Combinations for Treating Uremic Pruritus Using Chinese Herbal Bath Therapy. Evid. Based Complement. Alternat.
Med. 2020, 2020, 8854772. [CrossRef]

Guyatt, G.H.; Oxman, A.D,; Vist, G.E.; Kunz, R.; Falck-Ytter, y.; Alonso-Coello, P.; Schiinemann, H.J.; GRADE working group.
GRADE: An emerging consensus on rating quality of evidence and strength of recommendations. BM]J 2008, 336, 924-926.
[CrossRef] [PubMed]

Jin, J.; Chen, H.; Zhao, D.; Feng, Z.; Liu, Q.; Zhang, Z.; Qin, R. Clinical study on tangmaitong tablets in treating 103 cases of
diabetic peripheral neuropathy. J. Tradit. Chin. Med. 2004, 45, 429-431.

Sun, L. Clinical Observation on Treatment of 30 Cases of Peripheral Neuroapthy of Type 2 Diabetes with Nourishing yin Bushen
Huoxue Tongluo Decoction. Chin. |. Med. Drug Appl. 2008, 2, 39-40.

Shen, J.; Shu, X. Clinical study of tangmaining capsule in the treatment of diabetic peripheral neuropathy. Chin. . Exp. Trad. Med.
Formul. 2009, 15, 74-76.


http://doi.org/10.1155/2020/2363262
http://doi.org/10.1097/TA.0b013e31819adb38
http://www.ncbi.nlm.nih.gov/pubmed/20154555
http://doi.org/10.3969/j.issn.1673-5374.2013.24.005
http://www.ncbi.nlm.nih.gov/pubmed/25206535
http://doi.org/10.1038/srep00844
http://doi.org/10.1155/2018/6194184
http://doi.org/10.4103/1673-5374.189202
https://training.cochrane.org/handbook
https://training.cochrane.org/handbook
http://doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
http://doi.org/10.2337/diacare.24.2.250
http://www.ncbi.nlm.nih.gov/pubmed/11213874
http://doi.org/10.2337/diacare.17.11.1281
http://www.ncbi.nlm.nih.gov/pubmed/7821168
http://doi.org/10.1136/bmj.l4898
https://www.r-project.org/
http://doi.org/10.1002/jrsm.1411
http://doi.org/10.1002/ece3.6747
http://doi.org/10.1016/j.jclinepi.2007.11.010
http://doi.org/10.18637/jss.v014.i15
http://doi.org/10.32614/RJ-2017-047
http://doi.org/10.1145/170036.170072
http://doi.org/10.1155/2020/8165296
http://www.ncbi.nlm.nih.gov/pubmed/19745239
http://doi.org/10.1155/2020/8854772
http://doi.org/10.1136/bmj.39489.470347.AD
http://www.ncbi.nlm.nih.gov/pubmed/18436948

Pharmaceuticals 2021, 14, 1202 47 of 50

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Lin, M.; yu, J.; Deng, y.; Tan, S. Tongxinluo capsule combined with methyl vitamin B12 in the treatment of multiple diabetes
observation of therapeutic effect of neuropathy. Chin. J. Clin. Ration. Drug Use 2010, 3, 31-32.

Wang, Z.; Wang, ]. Observation on curative effect of huangqi guizhi wuwu decoction in treating diabetic peripheral neuropathy.
Qingdao Med. Health 2010, 42, 275-276.

Yan, Q.; yu, J. Evaluation of clinical therapeutic effect of the method for nourishing yin and activating blood circulation on
diabetic peripheral neuropathy. Chin. Arch. TCM 2010, 28, 2372-2373.

Wu, y.; Zhang, ].; Qin, F. Modified yiqi huoxue decoction for the treatment of 30 cases of diabetic peripheral neuropathy. Chin.
Foregin. Med. Treat. 2011, 18, 127-128.

Gao, Z.; Wang, X. Clinical observation of diabetic peripheral neuropathy by the interfere of nourishing the liver to stop the wind
and tonglu decoction. Chin. J. Basic Med. TCM 2012, 9, 998-1000.

Gong, y.; Wang, J.; Tan, y,; Lu, J. Clinical effects of modified aconiti deccotion for diabetic perpheral neuropathy and its influences
on the glucose level. J. Clin. Med. Pract. 2013, 17, 11-13.

Han, ]. Modified huanggqi guizhi wuwu decoction combined with mecobalamin tablets in treating diabetes clinical observation of
62 cases of neuropathy. Anhui Med. Pharm. J. 2013, 17, 849-850.

Zhang, J. Observation of mudan tongluo fang in the treatment of type 2 diabectic peripheral neuropathy. Clin. J. Tradit. Chin. Med.
2013, 25, 753-755.

Zhang, y. Observation on therapeutic effect of modified “Tangbaokang” on 60 cases of diabetic peripheral neuropathy. J. Med.
Theor. Pract. 2013, 26, 747-749.

Guo, y; Liu, y;; Sun, y.; Qin, B.; Cai, D. Clinical observation of modified “huanggqi guizi wuwu decoction” for diabetic peripheral
neuropathic pain. SH J. TCM 2014, 48, 40-42.

Yang, y. Shenqixuebi Decoction and Western Medicine Treat 60 Cases of Diabetic Peripheral Neuropathy. TCM Res. 2014, 27,
27-29.

Yang, Q.; Chen, H. Treatment of 36 cases of diabetic peripheral neuropathy with modified huangqi guizi wuwu decoction.
J. Aerospace Med. 2014, 25, 1009-1010.

Qi, y; yu, S. Effect of Mudan Granules on Oxidative Stress in Painful Diabetic Peripheral Neuropathy. Lishizhen Med. Mater. Med.
Res. 2015, 26, 1561-1563.

Wang, L.; Su, J; Jiao, H.; Zhang, y.; Liu, T.; Sin, L. 40 Cases of Senile Diabetic Peripheral Neuropathy Treated with yixinshu
Capsule and Maixuekang Capsule. |. Integr. TCWM Cardiovasc. Dis. 2015, 13, 939-940.

Xue, L.; Chen, H.; yang, y.; Zhang, Z. Clinical observation on the treatment of 42 cases of diabetic peripheral neuropathy with
modified liuteng shuilu shexian decoction. J. Sichuan TCM 2015, 33, 59-61.

Ding, H.; yuan, F. Clinical observation of buyang huanwu decoction combined with western medicine routine therapy in
the treatment of diabectic peripheral neuropathy lesion. Chin. Med. Mod. Dis. Edu. Chin. 2016, 14, 1-3.

Guo, H. Clinical research of the patients with type 2 diabetic peripheral neuropathy in the elderly treated by compound qiteng
tongluo tang combined epalrestat. Acta Chin. Med. 2016, 31, 1874-1879.

Han, L. Therapeutic effect of Zhanjintongluo Chinese medicine combined with mecobalamin in the treatment of patients with
diabetic peripheral neuropathy. Diabetes New World 2016, 19, 50-51.

Lan, B.; Wang, X.; Mi, J.; Wang, G. Clinic study of yiqi huoxue tongluo in treating diabetic peripheral neuropathy. Chin. Med. Mod.
Dis. Edu. Chin. 2016, 14, 58-59.

Mo, S.; Xiao, T. The observation on the clinical effect of yangyin jiedu decoction in the treatment of diabetic perpheral neuropathy
of gi and yin deficiency with blood stasis type. World |. Integr. Trad. West Med. 2016, 11, 692—695.

Wang, Z.; An, X,; Chen, L.; Aihua, C.; Wen, H.; Lin, N. Clinical study on modified tangbitong recipe for treatment of type 2
diabetes distal symmetric polyneuropathy. Guangxi TCM 2016, 39, 19-21.

Li, G.; Huang, D.; Li, M.; Lin, L. Effects of wenyang huoxue tongbi fang on nerve conduction velocity and plasma hcy of
diabetic peripheral neurophathy with yang-deficiency, congealing cold and blood stasis syndrome. J. Tradit. Chin. Med. 2016, 57,
1486-1489.

Zhang, J.; Zhi, D.; Xie, H. Treatment of 48 cases of diabetic peripheral neuropathy with huanggqichifeng decoction combined
danggisini decoction. World Latest Med. Info. 2016, 16, 26-27.

Li, H.; Zhong, Q. Clinical observatyion of huangzhi tonglnaoluo capsule in treating diabetic periphral neuropathy. Yunnan |J.
TCM Mater. Med. 2016, 37, 37-38.

Zhang, H.; Su, H.; Wang, y.; Zhang, B. Observation of the clinical effect of nimodipine combined with giming granule in
the treatment of diabetic peripheral neuropathy. Inf. TCM 2016, 33, 97-100.

Chen, H.; Wu, J.; Tan, H. Clinical observation of danggui sini tang for diabetic peripheral neuropathy. ]. New Chin. Med. 2017, 49,
56-58.

Shi, Z.; Li, L.; Wang, K.; Lu, y. Effect of compound danshen dripping pills on early peripheral neuropathy in patients with type 2
diabetes. Diabetes New World 2017, 4, 174-176.

Wang, P; Cui, P.; Hong, y. Effect of danggui sini deccotion on treatment of diabetic peripheral neuropathy with cold congealing
and blood stasis. Chin. Arch. TCM 2017, 35, 661-664.

Chen, X. Clinical study on danggui sini tang in treatment of peripheral neuropathy of diabetes mellitus with cold and dampness
obstraction spleen syndrome. Acta Chin. Med. 2018, 33, 756-759.



Pharmaceuticals 2021, 14, 1202 48 of 50

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.
96.

Dai, Q.; Xu, X. Clinical study of huangqi guizhi wuwu decoction combined with yunu decoction in the treatment of diabectic
peripheral neuropathy. Shaanxi TCM 2018, 39, 482—-484.

Hu, y.; Liu, H,; Liu, M.; Wang, T. Clinical observation of modified jiajian huangqi guizhi wuwu decoction in treating diabetic
peripheral neuropahty patients with Qi deficiency and blood stasis type. Clin. ]. TCM 2018, 30, 105-107.

Huang, X.; Lin, X.; Chen, C. Clinical study on matong powder in treating 120 cases of diabetic peripheral neuritis. Mod. Hosp.
2018, 18, 288-290.

She, v;; yu, J.; Li, R.; Wang, y.; Zhang, S. Observations on curative effect of huangqi guizhi wuwu granules combined with
acupucnture and moxibustion in treating diabetic peripheral neuropathy. J. Guangxi Univ. TCM 2018, 21, 11-13.

Xin, y.; Ma, D. Observation on the clinical curative effect of mongolian medicine garidi-13 weiwan in the treatment of diabetic
peripheral neuropathy. J. Med. Pharm. Chin. Minorities 2018, 24, 15-16.

Gao, S,; Tian, X,; Jinag, W.; Ma, y. Clinical study on the treatment of 50 cases of diabetic peripheral neuropathy with shengmai
powder combined with basic therapy. Jiangsu TCM 2018, 51, 28-30.

Wu, G.; Meng, C.; Zhang, D. A randomized controlled study of acupuncture combined with taohong siwu decocotion in treating
diabetic peripheral neuropathy. . Gansu Univ. Chin. Med. 2019, 36, 64-67.

Yi, W,; Zhang, F.; Wang, y.; Sun, H.; Hu, y; Wu, S;; Liu, T. Clinical observation on 54 cases of diabetic peripheral neuropathy with
phlegm and static blood syndrome treated with mongolian medicine zhenbao pills. J. Tradit. Chin. Med. 2019, 60, 42—46.

Ji, W.; Hua, W. Efficacy of yangyin zhuyu decoction with epalrestat in the treatment of bi disease with yin deficiency and blood
stasis syndrome caused by consumptive thirst. . Changchun Univ. Chin. Med. 2019, 35, 460-463.

Liu, L.; Bin, J.; Kong, E. Clinical observation on treating diabetic peripheral neuropathy with shengjiang san and taohong yin.
Clin. J. Chin. Med. 2019, 11, 61-65.

Liu, M. Huangqi guizhi wuwu decoction combined with western Medicine treat peripheral neuropathy in type 2 diabetes mellitus
randomized parallel controlled study. J. Pract. TCIM 2019, 33, 10-12.

Chen, J.; Zhang, y.; Hu, C.; Feng, Z.; Liu, M.; Shi, J.; Shen, y.; Jiang, J.; yan, ]J. Clinical research on TCM directional penetration
combined with zicui juanbi decoction in treating painful diabetic peripheral neuropathy. Mod. J. Integr. Trad. Chin. West Med.
2021, 30, 1844-1848.

Hou, y,; Guo, L.; Zhang, y.; Li, X. Clinical study of jiuchongdan in the treatment of diabetic peripheral neuropathy. Chin. TCM
Tech. 2021, 19, 9-10.

Jin, S.; Chen, Q.; yao, Z.; Lu, H. Clinical obseravation of shenxie zhitong capsule in treating diabetic peripheral neuroapthy of
stagnant blockade of collaterals. Chin. J. Exp. Trad. Med. Formul. 2021, 27, 81-87.

Li, Q.; Zhang, B. Exploration of the effect of Huanquizhiwuwu decoction combined with mudan granules in 41 cases of diabetic
peripheral neuropathy (Qi deficiency and blood stasis syndrome). Anhui Med. Pharm. |. 2021, 25, 1052-1056.

Wang, y.; Tang, L.; Song, H. Clinical observation of yiqi yangyin tongluo decoction in treating diabetic peripheral neuropathy.
Chin. TCM Sci. Tech. 2021, 28, 289-291.

Wang, R. Clinical effect of taohong siwu decoction combined with mecobalamin on diabetic peripheral neuropathy. Diabetes New
World 2021, 24, 181-183.

Zhang, R.; Zhong, y.; Zhao, L. The influence of buqgi huoxue zhitong tang and A-lipoic acid in patients with diabetic peripheral
neuropathy on inflammatory response and neurological function of lower extremity. Chin. Prim. Health Care 2021, 35, 92-94.
Nishioka, M.; Shimada, M.; Kurita, N.; Iwata, T.; Morimoto, S.; yoshikawa, K.; Higashijima, J.; Mayatani, T.; Kono, T. The Kampo
medicine, Goshajinkigan, prevents neuropathy in patients treated by FOLFOX regimen. Int. J. Clin. Oncol. 2011, 16, 322-327.
[CrossRef]

Huang, J.; Lin, Q.; Qiu, Z; Liu, H.; Huang, y.; Liang, y.; Tu, F. Clinical study of protective effect of yiqi wenjing yangxue huoxue
recipe combined with reduced gluthathione on oxaliplatin-induced chronic neurotoxicity. Chin. J. Exp. Trad. Med. Formul. 2013,
19, 312-315.

Abe, H.; Kawai, y.; Mori, T.; Tomida, K.; Kubota, y.; Umeda, T.; Tani, T. The Kampo medicine Goshajinkigan prevents neuropathy
in breast cancer patients treated with docetaxel. Asian Pac. ]. Cancer Prev. 2013, 14, 6351-6356. [CrossRef]

Kono, T.; Hata, T.; Morita, S.; Munemoto, y.; Matsui, T.; Kojima, H.; Takemoto, H.; Fukunaga, M.; Nagata, N.; Shimata, M.;
et al. Goshajinkigan oxaliplatin neurotoxicity evaluation (GONE): A phase 2, multicenter, randomized, double-blind, placebo-
controlled trial of goshajinkigan to prevent oxaliplatin-induced neuropathy. Cancer Chemother. Pharmacol. 2013, 72, 1283-1290.
[CrossRef]

Li, Z; Dai, A.; yang, H.; Li, S.;; Wan, y.; yang, W. The random parallel control study of protective effect of rongjin fang on
oxaliplatin-induced chronic neurotoxicity in treating colorectal cancer. J. Pract. TCIM 2013, 27, 46—49.

OKki, E.; Emi, y.; Kojima, H.; Higashijima, ].; Kato, T.; Miyake, y.; Kon, M.; Ogata, y.; Takahashi, K.; Ishida, H.; et al. Preventive
effect of Goshajinkigan on peripheral neurotoxicity of FOLFOX therapy (GENIUS trial): A placebo-controlled, double-blind,
randomized phase III study. Int. J. Clin. Oncol. 2015, 20, 767-775. [CrossRef]

Xu, C.; Hu, X,; Xu, S. Clinical observation of modified huangqi guizhi wuwu decoction in the prevention and treatment of
peripheral neurotoxicity induced by oxaliplatin. Shanghai ]. TCM 2017, 51, 53-63.

Xie, B. Effect of yigihuoxue decoction on peripheral neuropathy caused by chemotherapy. Chin. Fore Med. Res. 2018, 16, 118-119.
Liu, K;; Sun, T.; Xu, X.; Que, X. Clinical observation of yigi wenyang tongluo chinese medicine combined with amifostine in
preventing oxaliplatin neurotoxicityin patients with gastrointestinal cancer. Clin. J. TCM 2018, 30, 1240-1242.


http://doi.org/10.1007/s10147-010-0183-1
http://doi.org/10.7314/APJCP.2013.14.11.6351
http://doi.org/10.1007/s00280-013-2306-7
http://doi.org/10.1007/s10147-015-0784-9

Pharmaceuticals 2021, 14, 1202 49 of 50

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.
121.

122.

123.

Zhang, W. Clinical analysis on tradtional chinese meidcine in preventing neurotoxicity induced by oxaliplatitn chemotherapy.
CJGMCM 2018, 33, 3676-3678.

Liu, y,; Jiang, J.; Zhang, Q.; Jin, W.; Lan, y,; Zhou, Z.; Fang, B. Clinical observation on “bushen huoxue method” in the preveintion
of peripheral neuropathy induced by bortezomib for multiple myeloma patient. Chin. J. Gen. Pract. 2020, 18, 374-375.

Li, J. Clinical observation on treatment of postherpetic neuralgia with jingdu tongluo decoction. J. Sichuan TCM 2016, 34, 156-157.
Zhang, G.; Wang, X.; Wang, X. Observation on the therapeutic effect of modified chushiweiling decoction for the treatment of 30
cases of zoster neuralgia. Chin. J. Diffic. Compl. Cas. 2012, 11, 550-551.

Zhao, L.; yang, ]. Randomized controlled observation of shugan zhuyu zhentong decoction combined with oxycodone hydrochlo-
ride sustained release tablets in the treatment of neuralgia after herpes zoster. Chin. TCM Sci. Tech. 2018, 25, 371-375.

Gong, Q. Clinical observation on 60 cases of occipital neuralgia treated by chuanxiogng cha tiaosan combined with gabapentin
capsules. Shanxi Med. |. 2021, 50, 216-218.

Huang, y,; Zhang, Z.; Li, C.; Xie, C.; Tan, Q.; Zhan, Q. Observation of curative effect of xiongzhi yufeng decoction on primary
trigeminal neuralgia. West ]. TCM 2020, 33, 110-113.

Song, M. Clinical observation of yangxue shugan decoction in treating supraorbital neuralgia in perimenopausal women. Strait.
Pharm. J. 2020, 32, 126-127.

Zhao, J.; Li, y; Xin, L.; Sun, M,; yu, C.; Shi, G.; Bao, T; Liu, J.; Ni, y,; Lu, R,; et al. Clinical Features and Rules of Chinese Herbal
Medicine in Diabetic Peripheral Neuropathy Patients. Evid. Based Complement. Alternat. Med. 2020, 2020, 5795264. [CrossRef]
Fu, Q. yang, H.; Zhang, L.; Liu, y;; Li, X,; Dai, M.; yang, y; Xie, y;; Liu, y;; Fu, L.; et al. Traditional Chinese medicine foot bath
combined with acupoint massage for the treatment of diabetic peripheral neuropathy: A systematic review and meta-analysis of
31 RCTs. Diabetes Metab. Res. Rev. 2020, 36, €3218. [CrossRef]

Kim, HU,; Ryu, ].Y,; Lee, ].O.; Lee, S.Y. A systems approach to traditional oriental medicine. Nat. Biotechnol. 2015, 33, 264-268.
[CrossRef]

Zhou, X,; Seto, S.W.; Chang, D.; Kiat, H.; Razmovski-Naumovski, V.; Chan, K.; Bensoussan, A. Synergistic Effects of Chinese
Herbal Medicine: A Comprehensive Review of Methodology and Current Research. Front. Pharmacol. 2016, 7, 201. [CrossRef]
Wang, S.; Hu, y,; Tan, W.; Wu, X,; Chen, R.; Cao, ].; Chen, M.; Wang, y. Compatibility art of traditional Chinese medicine: From
the perspective of herb pairs. J. Ethnopharmacol. 2012, 143, 412-423. [CrossRef]

Xie, G.; Peng, W.; Li, P; Xia, Z.; Zhong, y.; He, F; Tulake, y.; Feng, D.; Wang, y.; Xing, Z.; et al. A Network Pharmacology Analysis
to Explore the Effect of Astragali Radix-Radix Angelica Sinensis on Traumatic Brain Injury. BioMed Res. Int. 2018, 2018, 3951783.
[CrossRef]

Wang, S.; Sun, L.; Gu, L.; Zhang, y.; Zhao, S.; Zhao, L.-S.; Chen, X. The comparative pharmacokinetics of four bioactive ingredients
after administration of Ramulus Cinnamomi-Radix Glycyrrhizae herb pair extract, Ramulus Cinnamomi extract and Radix
Glycyrrhizae extract. Biomed. Chromatogr. 2016, 30, 1270-1277. [CrossRef]

Dewanjee, S.; Das, S.; Das, A.K.; Bhattacharjee, N.; Dihingia, A.; Dua, T.K,; Kalita, J.; Manna, P. Molecular mechanism of diabetic
neuropathy and its pharmacotherapeutic targets. Eur. J. Pharmacol. 2018, 833, 472-523. [CrossRef]

Di Cesare Mannelli, L.; Pacini, A.; Micheli, L.; Femia, A.P.,; Maresca, M.; Zanardelli, M.; Vannacci, A.; Gallo, E.; Bilia, A.R.; Caderni,
G.; et al. Astragali radix: Could it be an adjuvant for oxaliplatin-induced neuropathy? Sci. Rep. 2017, 7, 42021. [CrossRef]
Zheng, Z.; Zhao, B. Astragalus polysaccharide protects hypoxia-induced injury by up-regulation of miR-138 in rat neural stem
cells. Biomed. Pharmacother. 2018, 102, 295-301. [CrossRef]

Sun, L.; Zong, S.-B.; Li, ].-C.; Lv, y.-Z; Liu, L.-N.; Wang, Z.-Z.; Zhou, ].; Cao, L.; Kou, J.-P.; Xiao, W. The essential oil from the twigs
of Cinnamomum cassia Presl alleviates pain and inflammation in mice. J. Ethnopharmacol. 2016, 194, 904-912. [CrossRef]

Zheng, F-H.; Wei, P.,; Huo, H.-L.; Xing, X.-E; Chen, E-L.; Tan, X.-M.; Luo, J.-B. Neuroprotective effect of gui zhi (Ramulus
cinnamomi) on ma huang- (Herb ephedra-) induced toxicity in rats treated with a ma huang-gui zhi herb pair. Evid. Based
Complement. Alternat. Med. 2015, 2015, 913461. [CrossRef]

Hou, C,; Zhang, R.; Zhang, K.; Chen, X. Total glycosides of Paeony shows Neuroprotective effects against Semen Strychni-induced
neurotoxicity by recovering secretion of hormones and improving brain energy metabolism. Metab. Brain Dis. 2017, 32, 2033-2044.
[CrossRef]

Zhang, y,; Sun, D.; Meng, Q.; Guo, W.; Chen, Q.; Zhang, y. Calcium channels contribute to albiflorin-mediated antinociceptive
effects in mouse model. Neurosci. Lett. 2016, 628, 105-109. [CrossRef]

Park, HR.; Lee, H; Lee, J.-J.; yim, N.-H.; Gu, M.-].; Ma, ].Y. Protective Effects of Spatholobi Caulis Extract on Neuronal Damage
and Focal Ischemic Stroke/Reperfusion Injury. Mol. Neurobiol. 2018, 55, 4650-4666. [CrossRef]

Li, E-S.; Weng, J.-K. Demystifying Traditional Herbal Medicine with Modern Approach. Nat. Plants 2017, 3, 17109. [CrossRef]
Li, L.; Zhang, L.; yang, C. Multi-Target Strategy and Experimental Studies of Traditional Chinese Medicine for Alzheimer’s
Disease Therapy. Curr. Top. Med. Chem. 2016, 16, 537-548. [CrossRef]

Choi, y.; Kim, y.-E.; Jerng, UM.; Kim, H.; Lee, S.I; Kim, G.-N.; Cho, S.-H.; Kang, HW.; Jung, I.C.; Han, K,; et al. Korean Traditional
Medicine in Treating Patients with Mild Cognitive Impairment: A Multicenter Prospective Observational Case Series. Evid. Based
Complement. Alternat. Med. 2020, 2020, 4323989. [CrossRef]

Chen, J.; Wang, y.-K; Gao, y.; Hu, L.-S; yang, ].-W.; Wang, ].-R.; Sun, W.-].; Liang, Z.-Q.; Cao, y.-M.; Cao, y.-B. Protection against
COVID-19 Injury by Qingfei Paidu Decoction via Anti-Viral, Anti-Inflammatory Activity and Metabolic Programming. Biomed.
Pharmacother. 2020, 129, 110281. [CrossRef]


http://doi.org/10.1155/2020/5795264
http://doi.org/10.1002/dmrr.3218
http://doi.org/10.1038/nbt.3167
http://doi.org/10.3389/fphar.2016.00201
http://doi.org/10.1016/j.jep.2012.07.033
http://doi.org/10.1155/2018/3951783
http://doi.org/10.1002/bmc.3677
http://doi.org/10.1016/j.ejphar.2018.06.034
http://doi.org/10.1038/srep42021
http://doi.org/10.1016/j.biopha.2018.03.040
http://doi.org/10.1016/j.jep.2016.10.064
http://doi.org/10.1155/2015/913461
http://doi.org/10.1007/s11011-017-0082-5
http://doi.org/10.1016/j.neulet.2016.03.054
http://doi.org/10.1007/s12035-017-0652-x
http://doi.org/10.1038/nplants.2017.109
http://doi.org/10.2174/1568026615666150813144003
http://doi.org/10.1155/2020/4323989
http://doi.org/10.1016/j.biopha.2020.110281

Pharmaceuticals 2021, 14, 1202 50 of 50

124.

125.

126.

127.

128.

129.

130.

131.

132.

Yoon, S.W,; Jeong, ].S.; Kim, ].H.; Aggarwal, B.B. Cancer Prevention and Therapy: Integrating Traditional Korean Medicine Into
Modern Cancer Care. Integr. Cancer Ther. 2014, 13, 310-331. [CrossRef]

Wong, VK.-W,; Law, B.Y.-K; yao, X.-J.; Chen, X.; Xu, S.W,; Liu, L.; Leung, E.L.-H. Advanced Research Technology for Discovery
of New Effective Compounds from Chinese Herbal Medicine and Their Molecular Targets. Pharmacol. Res. 2016, 111, 546-555.
[CrossRef]

Lee, W.-Y,; Lee, C.-Y,; Kim, y.-S.; Kim, C.-E. The Methodological Trends of Traditional Herbal Medicine Employing Network
Pharmacology. Biomolecules 2019, 9, 362. [CrossRef]

Huang, J.; Tao, G.; Liu, J.; Cai, ].; Huang, Z.; Chen, J.-X. Current Prevention of COVID-19: Natural Products and Herbal Medicine.
Front. Pharmacol. 2020, 11, 588508. [CrossRef]

Takanashi, K.; Dan, K.; Kanzaki, S.; Hasegawa, H.; Watanabe, K.; Ogawa, K. The Preventive Effect of the Traditional Japanese
Herbal Medicine, Hochuekkito, against Influenza A Virus via Autophagy In Vitro. Pharmacology 2017, 99, 99-105. [CrossRef]
Lemoes, ].S.; Lemons e Silva, C.E,; Avila, S.P.F; Montero, C.R.S.; e Silva, S.D.d.A.; Samios, D.; Peralba, M.d.C.R. Chemical
Pretreatment of Arundo donax L. for Second-Generation Ethanol Production. Electron. J. Biotechnol. 2018, 31, 67-74. [CrossRef]
Zhao, C.; Qiao, X.; Shao, Q.; Hassan, M.; Ma, Z. Evolution of the Lignin Chemical Structure during the Bioethanol Production
Process and Its Inhibition to Enzymatic Hydrolysis. Energy Fuels 2020, 34, 5938-5947. [CrossRef]

Zhang, M.; Zhao, C.; Shao, Q.; yang, Z.; Zhang, X.; Xu, X.; Hassan, M. Determination of Water Content in Corn Stover Silage
Using Near-Infrared Spectroscopy. Int. ]. Agric. Biol. Eng. 2019, 12, 143-148. [CrossRef]

Wei, H; Liu, S; Liao, y;; Ma, C.; Wang, D.; Tong, J.; Feng, J.; yi, T.; Zhu, L. A Systematic Review of the Medicinal Potential of
Mulberry in Treating Diabetes Mellitus. Am. ]. Chin. Med. 2018, 46, 1743-1770. [CrossRef]


http://doi.org/10.1177/1534735413510023
http://doi.org/10.1016/j.phrs.2016.07.022
http://doi.org/10.3390/biom9080362
http://doi.org/10.3389/fphar.2020.588508
http://doi.org/10.1159/000452474
http://doi.org/10.1016/j.ejbt.2017.10.011
http://doi.org/10.1021/acs.energyfuels.0c00293
http://doi.org/10.25165/j.ijabe.20191206.4914
http://doi.org/10.1142/S0192415X1850088X

	Introduction 
	Description of the Condition 
	Description of the Intervention 
	How the Intervention Might Work 
	Why It Is Important to Conduct This Review 

	Methods 
	Search Strategy 
	Inclusion and Exclusion Criteria 
	Types of Studies 
	Types of Patients 
	Types of Interventions 
	Types of Outcome Measurements 

	Data Extraction 
	Risk of Bias in Individual Studies 
	Statistical Analysis 
	Meta-Analysis 
	Association Rule Analysis 

	Quality of Evidence According to Outcome Measurements 

	Results 
	Study Selection 
	Study Characteristics 
	Risk of Bias 
	Efficacy 
	Primary Outcome: Sensory NCV (SNCV) 
	Primary Outcome: Motor NCV (MNCV) 
	Primary Outcome: Response Rate 
	Secondary Outcome: Incidence Rate 
	Secondary Outcome: Pain Intensity 
	Secondary Outcome: TCSS 
	Secondary Outcome: MDNS 

	AEs 
	Subgroup Analysis 
	Further Analysis of EAHM Intervention 
	EAHM Composition Distribution 
	Apriori Algorithm-Based Association Rule Analysis 

	Publication Bias 
	Quality of Evidence According to the Outcome Measurements 

	Discussion 
	Summary of the Main Finding 
	Limitations 
	Implications of Clinical Practices 
	Implications of the Research 
	Challenges and Perspectives 

	Conclusions 
	References

