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Abstract

Background: Various studies have suggested the effectiveness of Chinese medicine in the treatment of diabetic
peripheral neuropathy (DPN). There are several principles and methods in Chinese medicine for the treatment of
DPN and yang-warming method is one of them. The purpose of this meta-analysis was to review the effectiveness
and safety of yang-warming method using yang-warming Chinese medicine (YCM) in the treatment of DPN.

Methods: A computer-based search of the articles from January 2001 to April 2016 with Chinese and English
databases such as CNKI, CBM, Wanfang, VIP, Medline, Embase and Cochrane central register of controlled trials as
well as manual search of the related articles was conducted. Randomized Controlled Trials (RCTs) comparing
yang-warming Chinese medicines with western medicines in the treatment of DPN were considered for the study. The
outcome measures were change in the sensory or motor nerve conduction velocity, total efficacy rate evaluated by
clinical symptoms improvement, and adverse events. Two authors independently assessed the methodological quality
of the included articles using Jadad scale and the twelve criteria recommended by Cochrane Back Review Group. Data
were analyzed using RevMan 5.3 software provided by Cochrane collaboration.

Results: A total of 25 articles were taken for the study. Meta-analysis results showed that yang-warming Chinese
medicines used in the formula alone or in combination with western medicines improved the nerve conduction
velocity (NCV) in comparison to western medicines alone (p < 0.001). There was also a significant difference in the
total efficacy rate between the two groups (p < 0.001). Most of the included studies did not clearly report the
adverse events.

Conclusions: Yang-warming Chinese medicines alone or in combination with western medicines were apparently
better than conventional western medicines in the treatment of DPN. Because of the poor quality of the reported
works that were available for the present meta-analysis, it is earlier to claim the superiority of yang-warming method
using YCM to western medicines for the treatment of DPN. To support these early findings, further standardized and
rigorous RCTs are required.
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Background

In recent years, the global incidence of diabetes has a
rising trend. Diabetes is an important risk factor for car-
diovascular and cerebrovascular diseases. Diabetes in
course of time results in various macrovascular and
microvascular complications. Diabetic peripheral neur-
opathy (DPN) is the most common symptomatic com-
plication affecting up to 50% of patients with diabetes
[1]. According to the EURODIAB IDDM Complications
Study, the prevalence rate of DPN across Europe was
28% [2]. According to a study by Gordois et al. [3], the
annual cost of DPN and its complications was 4.6—13.7
billion dollar in the US in 2001. Up to 50% of DPN may
be asymptomatic and patients are at greater risk of in-
sensate injury, foot ulcer, and ultimate amputation [4].
DPN causes great physical and mental sufferings to the
patients and their families, which in turn seriously
affects the quality of life and life span of the patients.

The pathophysiology of DPN is considered to be com-
plex and multifactorial. A number of risk factors are as-
sociated with DPN, poor glycemic control and duration
of diabetes mellitus (DM) being the prime factors. Other
factors associated are genetic susceptibility, low HDL,
cardiovascular diseases, and life style factors such as
alcohol and smoking. Both metabolic and ischemic
factors play an important role in DPN. Alteration of the
polyol pathway, increased advanced glycosylated end
products (AGEs) formation and increased oxidative
stress may lead to nerve dysfunction [5, 6]. AGEs might
damage nerve fibers due to an effect on matrix metallo-
proteinases. [7]. The overall management of DPN pa-
tients is now mainly focused on glycemic control and
addressing cardiovascular risks in addition to managing
painful symptoms [8]. Glycemic control is the main stay
of treatment and management is directed to achieve
near- normal glycemia [9, 10]. So far, there is no defini-
tive treatment for painful DPN. Some of the useful drugs
in the treatment of DPN are antidepressants, anticonvul-
sants, phenothiazines, calcitonin, local anesthetics,
NSAIDS, and steroids, which have their own limitations.
The use of vitamin B12 and alpha-lipoic acid has also
been found to be effective in the management of DPN
[11, 12]. Additionally, the DPN management plans have
also focused on blood pressure control, dyslipidemia,
and lifestyle modifications.

Chinese herbal medicine has been widely used in
China for thousands of years for the management of
DM and DPN-like conditions. Traditional Chinese medi-
cine (TCM), which includes Chinese herbs, acupuncture,
massage and other classical methods of treatments, is
proven to be effective in the treatment of DPN [13].
Various studies including both animal and bed side ex-
periments have verified the efficacy of TCM regarding
the management of DPN. The evidences from the
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clinical research have suggested that Chinese herbs pos-
sibly reduce oxidative stress through Nrf2 and Bcl2 [14],
alternate autonomic nerve damage [15], and decrease
neuropathic pain [16]. Chinese herbs are likely to have
certain effects on the promotion of NGF- expression
and insulin-like growth factor (IGF) [17, 18]. Some stud-
ies have also reported that Chinese herbs may help in
nerve regeneration [19], and promote blood microcircu-
lation and nourish peripheral nerves [20]. The other
possible pathways for the action of Chinese herbs in pre-
venting DPN could be alteration of polyol pathway [21],
reduction in the formation of AGEs [22], and activation
of protein kinase C [23, 24]. The main basis of treatment
in TCM is syndrome differentiation. According to syn-
drome differentiation, TCM has different treatment
principles for DPN such as nourishing yin and blood,
regulating the gi-movement, activating blood and thus
removing blood stasis, clearing channels, warming yang
and thus dispelling cold, and invigorating the kidney and
spleen. The use of herbs also differs according to these
principles. In recent years, there have been many studies
using yang-warming Chinese medicine (YCM) for the
treatment of DPN. According to the TCM theory, yang
deficiency is one of the most important factors in the
pathogenesis of DPN and thus yang-warming principle
is considered to be the key treatment principle [25].
However, due to variation in the sample size and meth-
odological quality of the studies, the efficacy and safety
of this method is still not fully understood. Although
there have been a few systematic reviews and meta-
analyses in recent years to evaluate the efficacy and
safety of Chinese herbs for DPN, these studies didn’t
differentiate the categories of the herbs used [26—29]. Un-
derstanding the treatment principles of TCM, however, is
not conclusive without appropriate categorization of the
herbs. Moreover, non-TCM experts may face problems to
perform further research in the related field. Therefore,
we conducted the present meta-analysis to review the effi-
cacy and safety of the yang-warming method for the treat-
ment of DPN taking into account the herb categories and
thus the treatment principles.

Methods

For this review, we followed the current practices for
conducting systematic reviews and was completed ac-
cording to the PRISMA guidelines for the reporting of
systematic reviews and meta-analyses [30, 31].

Data sources and information retrieval

The clinical randomized controlled trials (RCTs) from
January 2001 to April 2016 which used yang warming
Chinese medicines were selected. The 7 Chinese and
English databases named CNKI, CBM, Wanfang, VIP,
Medline, Embase and Cochrane central register of
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controlled trials were searched using keywords diabetic
peripheral neuropathy or diabetic neuropathy or DPN
and Chinese medicine or herbs or yang warming
Chinese herbs or TCM. The similar search strategy with
Chinese terms was applied while searching Chinese
databases. At the same time, we manually searched
related articles and references.

Inclusion criteria

Type of study

Randomized controlled trials published in both English
and Chinese languages regardless of whether there is
single blind, double blind, triple blind or non-blind.

Study objects
Clearly diagnosed patients
neuropathy.

of diabetic peripheral

A) Diagnostic criteria for diabetes: According to the 1999
World Health Organization (WHO) diagnostic
criteria for diabetes or the 1997 American Diabetes
Association (ADA) diagnostic criteria for diabetes or
with reference to the Guidelines for Clinical Research
of Traditional Chinese Medicine (2002 edition).

B) Criteria for the diagnosis of diabetic peripheral
neuropathy: A reference to the WHO international
collaborative research of the diabetic peripheral
neuropathy (WHOPNTE).

Interventions
Usually conventional treatment, combined with the fol-
lowing treatments.

A) The treatment group was treated with yang-warming
Chinese medicine, and the control group was treated
with western medicine alone. At the same time both
groups were given conventional treatment to control
blood glucose.

B) The treatment group was treated with yang-warming
Chinese medicine combined with Western medicine,
and the control group was treated with western
medicine alone. While two groups were given
conventional treatment to control blood glucose.

C) Yang-warming Chinese medicines were self-made
decoction and proprietary Chinese medicines.

D) The types of western medicine were western
conventional medicines used in the treatment
of DPN.

Exclusion criteria

A) Clinical trials with other methods of treatment as
intervention measures. B) Non-random or uncontrolled
trials; C) Neurological symptoms and signs associated
with other neurological diseases; D) Case reports, expert
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experiences and reviews; E) Non-clinical studies like
animal experiments or pharmacokinetics studies etc. E)
Trials using acupuncture and external yang-warming
Chinese medicines/methods.

Outcome measures

A) Nerve conduction velocity (NCV): including the
peroneal nerve, tibial nerve and median nerve, in units
of m/s; B) Total efficacy rate: clinical efficacy was cate-
gorized as effective yang- warming Chinese medicines
and ineffective yang- warming Chinese medicines. The
ability of Chinese medicines to improve clinical symp-
toms and signs of neuropathy were taken as effective
and those unable to reduce the clinical symptoms and
signs or got even worsed were taken as ineffective.

Publication bias analysis

The publication bias was analyzed by Funnel plot. Fun-
nel plot is a common method of measuring a qualitative
publication bias. If the funnel plot asymmetrical on both
sides of the distribution, suggesting the presence of bias;
if symmetrical on both sides of the funnel plot, suggest-
ing no bias.

Sensitivity analysis
In the process of meta-analysis when reviewer en-
counters small sample size should perform sensitivity
analysis in order to avoid bias. So we also performed
sensitivity analysis.

Selection of studies

A) Reading the title and abstract of each article, articles
not meeting the inclusion criteria and duplicate publica-
tions were removed; B) Full text search for potential rele-
vant literatures; C) according to the inclusion and
exclusion criteria studies were included in the review; D)
For information of incomplete reporting, original authors
were tried to contact for supplementary relevant informa-
tion; E) Two reviewers independently did the quality
assessment and cross checking, discrepancies between
two authors was resolved by discussion or consultation
with third reviewer; F) Finally data were extracted from
selected articles.

Quality assessment of included articles

Randomized controlled trials are the “gold standard” in
the design of experimental study, currently meta- ana-
lysis is the mostly used quality evaluation tool for them.
The methodological quality of the included studies was
accessed by Jadad scale [32] and by using the twelve cri-
teria recommended by the Cochrane Back Review Group
[33]. Studies having the scores of 1 or 2 points were con-
sidered low quality and 3-5 points as high quality in
Jadad scale. Similarly, in 12- point criteria, studies



Panthi et al. BMC Complementary and Alternative Medicine (2017) 17:424

scoring at least 6 points out of 12 points were consid-
ered as having a low risk of bias.

Statistical analysis

The data were analyzed by using Revman 5.3 software
provided by Cochrane Collaboration. At first heterogen-
eity test was done, significant difference for heterogen-
eity test was considered when calculated I* > 50% value,
if showed no difference, fixed —effect model was used
otherwise random-effect model was used. For continu-
ous data, weighted mean difference/mean difference
(WMD/MD) or standardized mean difference (SMD)
with 95% confidence interval (CI) was calculated. If
dichotomous data available, odds ratios with 95% CI
were calculated. The Z test was used to compare the
overall effects of treatment group and control group,
and differences were considered to be statistically signifi-
cant when p < 0.05.

Results

Study selection and characteristics of included studies

A total of 1120 articles were retrieved, and 25 articles
were selected according to the inclusion criteria and
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exclusion criteria [34—58]. Full text of finally screened
articles were carefully read. The study selection process
is summarized in a flow diagram (Fig. 1). All studies in-
cluded were conducted in China and were published in
Chinese language. A total of 1203 patients were included
in the group comparing yang-warming medicines with
pure western medicines (Vitamin B12/ Vitamin B12 + B6/
VitaminB12 + B6 + NGF); treatment group (yang-
warming medicine) 632 cases, and control group (western
medicines) 571 cases with treatment course of 20 days to
3 months. A total of 1068 patients were included in the
group comparing yang-warming Chinese medicine plus
western medicine (Vitamin B12/Vitamin B12 + B1/
Vitamin B12 and/or o-Lipoic acid) with pure western
medicine (Vitamin B12/Vitamin B12 + B1/Vitamin B12
and/or a-Lipoic acid); treatment group (yang-warming
Chinese medicine combined with western medicine) 540
cases, and control group (Western medicine) 528 cases
with treatment course ranging from 30 days to 4 months.
In the course of the study, patients had good compliance.
The general information about all studies is shown in
Table 1. A total of 2271 patients were included in the
study. All the studies were referred to use randomization

Records identified through
database searching

(n=1120)

A

Additional records identified
through other sources

(n=0)

A 4

(n=813)

Records after duplicates removed

A4

(n=813)

Records screened

Excluded after
screening of titles
and abstract

|

(n=729)

(n=84)

Full text articles
assessed for eligibility

Full text articles excluded, with
reasons

(n=59)

A

Essays=9

Not measuring outcome of

(n=25)

Studies included in
quantitative synthesis

(meta-analysis)

interest=11

External method of yang
warming=13

Non-controlled trials=7

Comparing two types of Chinese

Fig. 1 Study selection flow diagram

medicine=6
Expert experience=3
Review=1

Oral Chinese medicine plus
acupuncture=9
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but only 5 studies, Chen 2014 [34]; Cao 2012 [45]; Zhang
2007 [43]; Liu 2015 [52], and Ma 2015 [55] explicitly used
random number table method for randomization, and rest
of the studies, although used randomization for grouping,
but were not referred to use of any specific methods. None
of the included studies mentioned allocation concealment,
blinding and withdrawal or dropouts. There was no
statistical difference in age, sex and disease duration in all
the studies and were comparable. Among the studies
comparing yang-warming Chinese medicine with western
medicine alone (Vitamin B12/Vitamin B12 + B6/Vitamin
B12 + B6 + NGF), 10 articles described peroneal nerve
conduction velocity [39, 40, 44—47, 50-53]; 5 articles de-
scribed tibial nerve conduction velocity [39, 42, 45,
48, 53]; 6 articles described median nerve conduction vel-
ocity [39, 45, 46, 48, 51, 52] and 15 articles described clin-
ical effectiveness of the chinese medicine [39-53]. Among
the studies comparing yang warming Chinese medicine
plus western medicine (Vitamin B12/Vitamin B12 + B1l/
Vitamin B12 and/or a-Lipoic acid) with western medi-
cine (Vitamin B12/Vitamin B12 + BI1/Vitamin B12
and/or a-Lipoic acid) alone, 8 articles compared
peroneal nerve conduction velocity [34-36, 38, 54, 55,
57, 58]; 3 articles compared tibial nerve conduction vel-
ocity [34, 37, 56]; 5 articles compared median nerve con-
duction velocity [35, 36, 54, 57, 58], and 10 articles
described clinical effectiveness[34—38, 54—58].

Quality of the included studies

All the included studies were of low methodological
quality scoring 1 to 2 in Jadad scale and 3-5 in 12- point
criteria. The details of the methodological quality of the
studies is shown in Table 2.

Yang- warming Chinese herbs

Twenty-three yang-warming Chinese medicine formulas
were used in 25 included studies. All were internally
used medicines in the form of decoction or pills or cap-
sules. The details of the yang-warming Chinese herbs in
the formulas are shown in Table 3.

Treatment effect

Treatment effect of Yang-warming Chinese medicine/
yang-warming Chinese medicine plus western medicine
compared with western medicine on peroneal nerve
conduction velocity

Peroneal nerve conduction velocity was observed in 18
of the 25 included studies including 10 YCM mo-
notherapy studies [39, 40, 42, 45-47, 50-53] and 8 YCM
combined with western medicine studies [34—36, 38,
54-56, 58]. Seven YCM monotherapy studies [39, 40, 42,
46, 47, 50, 52] compared the effect on peroneal sensory
nerve conduction velocity with western medicine control
(Vitamin B12/Vitamin B12 + B6) and 7 YCM
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combined with western medicine studies [35, 36, 38,
54, 55, 57, 58] compared the effect on peroneal sensory
nerve conduction velocity with western medicine control
(Vitamin B12/Vitamin B12 and/or a-Lipoic acid). The
combined effect showed that YCM monotherapy had a
significantly better effect on peroneal sensory nerve con-
duction velocity compared to western medicine control
(m = 633, mean difference (MD) =4.40, 95% CI [2.91,
5.89], P < 0.00001, heterogeneity chi-square = 27.73,
P = 0.0001, I2 = 78%).YCM combined with western medi-
cine was also significantly better in increasing peroneal
sensory nerve conduction velocity compared with western
medicine control (7 = 846, mean difference (MD) = 4.26,
95% CI [3.63, 4.89], P < 0.00001, heterogeneity chi-
square = 10.71, P = 0.10, I = 44%). Eight YCM monother-
apy studies [42, 45-47, 50-53] compared the effect on
peroneal motor nerve conduction velocity with western
medicine control (Vitamin B12/Vitamin B12 + B6) and
eight YCM combined with western medicine studies [34—
36, 38, 54, 55, 57, 58] compared the effect on peroneal
motor nerve conduction velocity with western medicine
control (Vitamin B12/Vitamin B12 and/or a-Lipoic acid).
The combined effect showed that both the therapy
groups, YCM monotherapy and YCM combined with west-
ern medicine had a significantly better effect on peroneal
motor nerve conduction velocity compared to western
medicine control (7 = 745, mean difference (MD) =3.00,
95% CI [1.51,449], P < 0.0001, heterogeneity chi-
square = 39.58, P < 0.00001, I* = 82%) and (n = 926, mean
difference (MD) =4.22, 95% CI [2.56, 5.88], P < 0.00001,
heterogeneity chi-square = 81.07, P < 0.00001, I* = 91%) re-
spectively. (See Fig. 2).

Treatment effect of Yang-warming Chinese medicine/
yang-warming Chinese medicine plus western medicine
compared with western medicine on tibial nerve

conduction velocity

Tibial nerve conduction velocity was observed in 7 of
the 25 included studies including 4 YCM monotherapy
studies [39, 42, 45, 48] and 3 YCM combined with
western medicine studies [34, 37, 56]. Two YCM mono-
therapy studies [39, 42] compared the effect on tibial
sensory nerve conduction velocity with western medi-
cine control (Vitamin B12/ Vitamin B12 + B6) and 2
YCM combined with western medicine studies [37, 56]
compared the effect on tibial sensory nerve conduction
velocity with western medicine control (Vitamin B12/
Vitamin B12 + B1/Vitamin B12 and/or «-Lipoic acid).
The combined effect showed that both the therapy
groups, YCM monotherapy and YCM combined with
western medicine had a significantly better effect on
tibial sensory nerve conduction velocity compared to
western medicine control (# = 210, mean difference
(MD) =3.51, 95% CI [1.34,5.69], P < 0.002, heterogeneity
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Table 2 Quality of the included trials
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Study ID 12-item criteria Jadad scale

B C D E F G H I J K L T a b C d e T
Chen 2014 [34] + - - - - - - ? + + ? + 4 1 1 0 0 0
Qi 2010 [35] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Li 2001 [36] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Chen 2007 [37] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Lin 2010 [38] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Qiao 2006 [39] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Liu 2006 [40] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Hua 2009 [41] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Cao 2012 [42] + - - - - - - ? + + + + 5 1 1 0 0 0 2
Zhang 2007 [43] + - - - - - - ? + + ? + 4 1 1 0 0 0 2
Hong 2006 [44] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Chen 2005 [45] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Lin 2011 [46] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Yi 2008 [47] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Li 2012 [48] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Chen 2009 [49] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Huang 2015 [50] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Song 2015 [51] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Chen 2015 [52] - - - - - - - ? + + ? + 3 1 0 0 0 0 1
Zhao 2015 [53] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Liu 2015 [54] + - - - - - - ? + + + + 5 1 1 0 0 0 2
Ma 2015 [55] + - - - - - - 7 + + ? + 4 1 1 0 0 0 2
Chen 2015 [56] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Zhang 2015 [57] - - - - - - - ? + + + + 4 1 0 0 0 0 1
Lang 2015 [58] - - + - - - - 7 + + ? + 4 1 0 0 0 0 1

A to L: the 12- item criteria. A: adequate method of randomization, B: allocation concealment, C: patient blinding, D: care provider blinding, E: outcome assessor
blinding, F: incomplete outcome data addressed (IIT analysis), G: incomplete outcome data addressed (dropouts), H: free of selective outcome reporting,

I: baseline similarity, J: co-interventions constant, K: compliance acceptable, L: timing of the outcome assessment

a to e: the Jadad scale. Points were awarded as follows: a = the study was described as randomized, 1 point; b = randomization method was appropriate, 1 point;
¢ = the study was described as double blind, 1 point; d = the blinding method was appropriate, 1 point; e = description of withdrawals and dropouts, 1 point.
The score of Jadad scale ranges from 1 to 5, higher the score, better the quality of the study. T total score

chi-square = 4.18, P = 0.04, I> = 76%) and (n = 142,
mean difference (MD) =3.20, 95% CI [2.17, 4.22]
P < 0.00001, heterogeneity chi-square = 0.29, P = 0.59,
I> = 0%) respectively. Four YCM monotherapy studies
[40, 43, 46, 51] and three YCM combined with western
medicine studies [32, 35, 54] compared the effect on tib-
ial motor nerve conduction velocity with western medi-
cine control. The combined effect showed that YCM
monotherapy was not favorable in increasing tibial
motor nerve conduction velocity compared to western
medicine (Vitamin B12/Vitamin B12 + B6) control
(n = 475, mean difference (MD) =2.43, 95% CI [-0.17,
5.04], P = 0.07, heterogeneity chi-square = 22.79,
P < 0.0001, I = 87%). YCM combined with western
medicine was not favorable in increasing tibial motor
nerve conduction velocity compared with western

medicine (Vitamin B12/Vitamin B12 + Bl/Vitamin B12
and/or a-Lipoic acid) control (n = 222, mean difference
(MD) =3.09, 95% CI [-0.38, 6.57]. (See Fig. 3).

Treatment effect of Yang-warming Chinese medicine/
yang-warming Chinese medicine plus western medicine
compared with western medicine on median nerve
conduction velocity

Median nerve conduction velocity was observed in 11 of
the 25 included studies including 6 YCM monotherapy
studies [39, 45, 46, 48, 51, 52] and 5 YCM combined with
western medicine studies [35, 36, 54, 57, 58]. Four YCM
monotherapy studies [39, 46, 50, 52] compared the effect
on median sensory nerve conduction velocity with west-
ern medicine control (Vitamin B12/Vitamin B12 + B6)
and 5 YCM combined with western medicine study
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Table 3 Yang-warming Chinese herbs included in the studies
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Study ID Name of the formula Yang-warming herbs used in the formula Usage

Chen 2014 [34] Wenyangbushen Tang (Decoction) Rougui (Cinnamomum cassia bark), Fuzi (Aconitum 100 ml BID
carmichaeli root), Shanzhuyu (Cornusofficinalis)

Qi 2010 [35] Yigiwenyangtongluo Tang (Decoction) Guizhi (Cinnamomum cassia twig), Xixin (Asarum 200 ml BID
heterotropoidesrhizhome)

Li 2001 [36] YigiyangyinwenyangHuoxue Tang (Decoction) Guizhi (Cinnamomum cassia twig), Fuzi (Aconitum 200 ml BID
carmichaeli root),Ganjiang (Zingiber officinale), Shanzhuyu
(Cornusofficinalis)

Chen 2007 [37] Yigiwenyanghuoxue Tang (Decoction) Guizhi (Cinnamomum cassia twig), Fuzi (Aconitum _
carmichaeli root)

Lin 2010 [38] Yigiwenyanghuoxuetongluo Tang (Decoction) Guizhi (Cinnamomum cassia twig), Xixin (Asarum _
heterotropoidesrhizhome)

Qiao 2006 [39] Wenyanghuoxuetongluo Tang (Decoction) Guizhi (Cinnamomum cassia twig), Xixin (Asarum _
heterotropoidesrhizhome), Rougui (Cinnamomum cassia
bark), Buguzhi (Psoraleacorylifolia fruit)

Liu 2006 [40] Wenyangqushitongluo Tang (Decoction) Fuzi (Aconitum carmichaeli root), Rougui (Cinnamomum _
cassia bark),Paojiang (dried Zingiber officinale), Mahuang
(Ephedra sinica stem), Lujiaojiao (Cervus Nippon horn)

Hua 2009 [41] Wenyangtongluo Tang (Decoction) Mahuang (Ephedra sinica stem),Guizhi(Cinnamomum 100 ml BID

Cao 2012 [42]

Zhang 2007 [43]

Hong 2006 [44]

Chen 2005 [45]

Lin 2011 [46]

Yi 2008 [47]

Li 2012 [48]

Chen 2009 [49]

Huang 2015 [50]

Song 2015 [51]

Chen 2015 [52]

Zhao 2015 [53]

Liu 2015 [54]

Ma 2015 [55]

Chen 2015 [56]

Zhang 2015 [57]

Lang 2015 [58]

TongluoJiaonang (Capsule)

Yigihuoxuewenyang Tang (Decoction)

Yigiwenyanghuoxuetongluo Tang (Decoction)

Yigiwenyangtongluo Tang (Decoction)

Zhiyu Tang (Decoction)

Guilong Wan (Pills)

Guilong Wan (Pills)

Guilong Wan (Pills)

Dangguisini Tang (Decoction)

Modified Guizhishaoyaozhimu Tang (Decoction)

Ruxiangyingtong Powder

Yigihuoxuetongluo Tang (Decoction)

Modified Buyanghuanwu Tang (Decoction)

Modified Dangguisini Tang (Decoction)

Huanggiguizhiwuwu Tang (Decoction)

Wenyangzhitong Tang (Decoction)

Modified Huanggiguizhiwuwu Tang (Decoction)

cassia twig)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome)

Fuzi (Aconitum carmichaeli root), Mahuang (Ephedra sinica
stem), Xixin (Asarum heterotropoidesrhizhome), Guizhi
(Cinnamomum cassia twig)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome)

Lujiaojiao (Cervus Nippon horn), Xianling pi
(Herbaepimedii), Mahuang (Ephedra sinica stem),
Shanzhuyu (Cornusofficinalis)

Shanzhuyu (Cornusofficinalis)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome), Ganjiang (Zingiber officinale)

Guizhi (Cinnamomum cassia twig), Ganjiang (Zingiber
officinale), Fuzi (Aconitum carmichaeli root), Mahuang
(Ephedra sinica stem),

Guizhi (Cinnamomum cassia twig), Shengjiang
(Fresh Zingiber officinale)

Guizhi (Cinnamomum cassia twig), Xixin
(Asarum heterotropoidesrhizhome), Fuzi
(Aconitum carmichaeli root)

Huluba (Trigonellafoenum- graecum seeds), Haima
(Hippocampus japonicas)

Guizhi (Cinnamomum cassia twig), Shengjiang
(Fresh Zingiber officinale), Xixin
(Asarum heterotropoidesrhizhome)

Rougui (Cinnamomum cassia bark), Xixin
(Asarum heterotropoidesrhizhome)

Guizhi (Cinnamomum cassia twig), Xixin (Asarum
heterotropoidesrhizhome)

Guizhi (Cinnamomum cassia twig), Shengjiang
(Fresh Zingiber officinale)

6 capsules TID

200 ml BID

5gTID

200 ml BID

200 ml TID

300 ml BID

100 ml BID
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 PSNCV:YCM+Vit.B12/Vit.B12 and/ or a-lipoic acid vs Vit.B12/Vit.B12 and/ or a-lipoic acid
Lang 2015 39.2 41 82 355 4 82 3.8% 3.70 [2.46, 4.94) -
Li 2001 47.4 35 31 431 28 31 3.5% 4.30([2.72,5.88)] -
Lin 2010 54.27 42 104 51.24 333 99  4.0% 3.03[1.99, 4.07) =
Liu 2015 4575 254 65 40.75 202 64 4.1% 5.00(4.21,5.79) -
Ma 2015 39.8 22 43 35 23 43 4.0% 4.80[3.85,5.75] ==
Qi 2010 39.2 472 42 3473 352 40 3.3% 4.47 (2.67,6.27) =
Zhang 2015 48.7 6.9 60 443 6.5 60 2.8% 4.40 [2.00,6.80) S—
Subtotal (95% CI) 427 419 25.5% 4.26 [3.63, 4.89] ¢
Heterogeneity: Tau*=0.30, Chi*=10.71,df=6 (P=0.10); F= 44%
Test for overall effect: Z=13.27 (P < 0.00001)
1.1.2 PMNCV: YCM+Vit.B12/Vit.B12 and/ or a-lipoic acid vs Vit.B12/Vit.B12 and/ or a-lipoic acid
Chen 2014 4085 312 42 3882 3.46 38 3.6% 2.03[0.58, 3.48] =
Lang 2015 46.1 5.2 82 401 4.9 82 3.5% 6.00 [4.45, 7.55] -
Li 2001 491 24 31 441 21 31 3.9% 5.00[3.88,6.12] -
Lin 2010 47.34 323 104 4641 212 99 4.1% 0.93[0.18,1.68] ~
Liu 2015 4556 3.05 65 40.75 3.02 64 3.9% 4.81 [3.76, 5.86] -
Ma 2015 48.9 54 43 427 56 43 2.9% 6.20 [3.87,8.53] I
Qi 2010 48.21 582 42 1.9 6.2 40 26% 6.30(3.69, 8.91) _—
Zhang 2015 421 6.2 60 389 6.4 60 2.9% 3.20 [0.95, 5.45) -
Subtotal (95% CI) 469 457 27.6% 4.22 [2.56, 5.88] L -3
Heterogeneity: Tau®= 4.99; Chi*= 81.07, df= 7 (P < 0.00001); F=81%
Test for overall effect: Z= 4.98 (P < 0.00001)
1.1.3 PSNCV:YCM vs Vit.B12/Vit.B12 and Vit.B6
Cao 2012 393 4.1 66 36.3 45 54 3.5% 3.00[1.44, 4.56] =
Chen 2015 4217 251 30 3913 212 30 3.9% 3.04 [1.86,4.22) =
Huang 2015 49 5 60 44 4 60 3.5% 5.00[3.38,6.62] ==
Lin 2011 4526 13.22 60 3953 13.45 30 1.0% 5.73[0.13,11.59]
Liu 2006 4135 454 47 39.03 363 46 3.4% 2.32[0.65, 3.99) =
Qiao 2006 466 592 48 3835 371 42 3.1% 8.25(6.23,10.27) =
Yi 2008 43.01 365 30 38.07 4.4 30 31% 4.94 [2.89,6.99] -
Subtotal (95% CI) 341 292 21.6% 4.40 [2.91,5.89] &
Heterogeneity: Tau®= 2.92; Chi*= 27.73, df= 6 (P = 0.0001); F= 78%
Test for overall effect: Z= 5.78 (P < 0.00001)
1.1.4 PMNCV:YCM vs Vit.B12/Vit.B12 and Vit.B6
Cao 2012 425 5.2 66 40.2 45 54 3.4% 2.30[0.56, 4.04] —_
Chen 2005 331 451 45 3083 543 30 2.9% 2.27 [-0.08, 4.62) —
Chen 2015 4105 279 30 3762 296 30 3.6% 3.43[(1.97,4.89] -
Huang 2015 47 5 60 41 5 60 3.3% 6.00(4.21,7.79) —
Lin 2011 4476 1011 60 3993 8.42 30 1.7% 4.83(0.88,8.78)
Song 2015 41.9 5.1 30 381 46 30 2.8% 3.80[1.34, 6.26] S——
Yi 2008 4203 212 30 3885 204 30 3.9% 3.18(2.13,4.23) -
Zhao 2015 4081 486 80 4158 436 80 3.6% -0.77 [-2.20, 0.66] =T
Subtotal (95% ClI) 401 344 25.3% 3.00 [1.51,4.49] <&
Heterogeneity: Tau®= 3.55; Chi*= 39.58, df= 7 (P < 0.00001); F=82%
Test for overall effect: Z= 3.95 (P < 0.0001)
Total (95% CI) 1638 1512 100.0% 3.93 [3.26, 4.61] L ]
Heterogeneity: Tau®= 2.71; Chi*= 180.42, df= 29 (P < 0.00001); F= 84% _230 _140 0 1}0 240
Test for overall effect: Z=11.43 (P < 0.00001) Favours Control Favours Experimental
Test for subaroup differences: Chi*= 2.51, df=3 (P=0.47). F=0%

Fig. 2 Forest plot of peroneal nerve conduction velocity of YCM on diabetic peripheral neuropathy. Note: PSNCV: peroneal sensory nerve
conduction velocity; PMNCV: peroneal motor nerve conduction velocity

[35, 36, 54, 57, 58] compared the effect on median sen-
sory nerve conduction velocity with western medicine
control (Vitamin B12/Vitamin B12 and/or a-Lipoic acid).
The combined effect showed that both the therapy
groups, YCM monotherapy and YCM combined with
western medicine had a significantly better effect on
median sensory nerve conduction velocity compared
to western medicine control (n = 200, mean differ-
ence (MD) =3.62, 95% CI [2.49,4.75], P < 0.00001, hetero-
geneity chi-square = 2.29, P = 0.51, I? = 0%) and (1 = 557,
mean difference (MD) =345, 95% CI [2.53, 4.37]
P < 0.00001, heterogeneity chi-square = 7.08, P = 0.13,
I> = 44%) respectively. Four YCM monotherapy studies
[45, 46, 48, 52] compared the effect on median motor

nerve conduction velocity western medicine control
(Vitamin B12/Vitamin B12 + B6) and five YCM combined
with western medicine studies [35, 36, 54, 57, 58]
compared the effect on median motor nerve conduction
velocity with western medicine control(Vitamin B12/
Vitamin B12 and/or a-Lipoic acid). The combined effect
showed that YCM monotherapy had a significantly better
effect on median motor nerve conduction velocity com-
pared to western medicine control (n = 245, mean differ-
ence (MD) =395, 95% CI [2.45, 544], P < 0.00001,
heterogeneity chi-square = 4.88, P = 0.18, I> = 38%).YCM
combined with western medicine was also significantly
better in increasing median motor nerve conduction vel-
ocity compared with western medicine control (n = 557,
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Control
Mean SD Total Weight

Experimental

Study or Subgroup Mean SD Total

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Lang 2015 39.2 4.1 82 355 4 82 3.8%
Li 2001 47.4 35 31 431 28 31 3.5%
Lin 2010 54.27 42 104 5124 333 99 4.0%
Liu 2015 4575 254 65 4075 202 64 41%
Ma 2015 39.8 22 43 35 23 43 4.0%
Qi 2010 39.2 472 42 3473 352 40 3.3%
Zhang 2015 48.7 6.9 60 443 6.5 60 2.8%
Subtotal (95% CI) 427 419 25.5%

Heterogeneity: Tau*=0.30, Chi*=10.71,df=6 (P=0.10); F= 44%
Test for overall effect: Z=13.27 (P < 0.00001)

Chen 2014 4085 312 42 3882 346 38 3.6%
Lang 2015 46.1 5.2 82 401 49 82 3.5%
Li 2001 49.1 2.4 31 441 21 31 3.9%
Lin 2010 47.34 323 104 4641 212 99 41%
Liu 2015 4556 3.05 65 4075 3.02 64 3.9%
Ma 2015 489 5.4 43 427 56 43 2.9%
Qi 2010 48.21 582 42 1.9 6.2 40 26%
Zhang 2015 421 6.2 60 389 6.4 60 2.9%
Subtotal (95% CI) 469 457 27.6%

Heterogeneity: Tau®= 4.99; Chi*= 81.07, df= 7 (P < 0.00001); F=91%
Test for overall effect: Z= 4.98 (P < 0.00001)

1.1.3 PSNCV:YCM vs Vit.B12/Vit.B12 and Vit.B6

Cao 2012 393 4.1 66 36.3 45 54 3.5%
Chen 2015 4217 251 30 3913 212 30 3.9%
Huang 2015 49 5 60 44 4 60 3.5%
Lin 2011 4526 13.22 60 3953 13.45 30 1.0%
Liu 2006 41.35 454 47 39.03 363 46 3.4%
Qiao 2006 466 592 48 3835 3.7 42 31%
Yi 2008 43.01 365 30 38.07 4.4 30 31%
Subtotal (95% Cl) 341 292 21.6%
Heterogeneity: Tau®= 2.92; Chi*= 27.73, df= 6 (P = 0.0001); = 78%

Test for overall effect: Z= 5.78 (P < 0.00001)

1.1.4 PMNCV:YCM vs Vit.B12/Vit.B12 and Vit.B6

Cao 2012 425 5.2 66 402 45 54 3.4%
Chen 2005 331 451 45 3083 543 30 2.9%
Chen 2015 4105 279 30 3762 296 30 3.6%
Huang 2015 47 5 60 41 5 60 3.3%
Lin 2011 4476 1011 60 39.93 842 30 1.7%
Song 2015 419 5.1 30 381 46 30 2.8%
Yi 2008 4203 212 30 38585 204 30 3.9%
Zhao 2015 4081 486 80 4158 436 80 3.6%
Subtotal (95% ClI) 401 344 25.3%

Heterogeneity: Tau®= 3.55; Chi*= 39.58, df= 7 (P < 0.00001); F= 82%
Test for overall effect: Z= 3.95 (P < 0.0001)

Total (95% CI) 1638 1512 100.0%
Heterogeneity: Tau®= 2.71; Chi*= 180.42, df= 29 (P < 0.00001); F= 84%
Test for overall effect: Z=11.43 (P < 0.00001)

Test for subaroup differences: Chi*= 2.51, df=3(P=0.47),. F= 0%

velocity; TMNCV: tibial motor nerve conduction velocity.

1.1.1 PSNCV:YCM+Vit.B12/Vit.B12 and/ or a-lipoic acid vs Vit.B12/Vit.B12 and/ or a-lipoic acid

1.1.2 PMNCV: YCM+Vit.B12/Vit.B12 and/ or a-lipoic acid vs Vit.B12/Vit.B12 and/ or a-lipoic acid

3.70[2.46, 4.94)
4.30(2.72,5.88)
3.03[1.99,4.07)
5.00(4.21,5.79)
4.80([3.85,5.79)
4.47 (2.67,6.27)
4.40(2.00,6.80]
4.26 [3.63, 4.89]

2.03(0.58,3.48)
6.00 [4.45, 7.55)
5.00(3.88,6.12)
0.93[0.18,1.68]) ~
4.81(3.76, 5.86)
6.20[3.87,8.53)
6.30 [3.69, 8.91)
3.20[0.95, 5.45)
4.22[2.56, 5.88]

3.00[1.44, 4.56)
3.04[1.86,4.22)
5.00(3.38,6.62)
5.73[0.13,11.59]
2.32[0.65,3.99)
8.25(6.23,10.27)
4.94 (2.89,6.99)
4.40 [2.91,5.89]

2.30 [0.56, 4.04)
2.27 [-0.08, 4.62)
3.43[1.97, 4.89)
6.00 [4.21,7.79)
4.83(0.88,8.78)
3.80 [1.34, 6.26)
3.18(2.13,4.23) -
-0.77 [-2.20, 0.66] ==r
3.00 [1.51, 4.49] >

3.93 [3.26, 4.61]

-20 -10 0 10 20
Favours Control Favours Experimental

Fig. 3 Forest plot of tibial nerve conduction velocity of YCM on diabetic peripheral neuropathy. Note: TSNCV: tibial sensory nerve conduction

mean difference (MD) =4.27, 95% CI [2.49, 6.05],
P < 0.00001, heterogeneity chi-square = 1.38, P < 0.00001,
1> = 87%). (See Fig. 4).

Total efficacy rate of Yang-warming Chinese medicine
/yang-warming Chinese medicine plus western medicine
compared with western medicine

Total efficacy rate was accessed in all of the 25 included
studies among which 15 were yang-warming Chinese
medicine monotherapy [39-53] and 10 were yang warm-
ing Chinese medicine [34—38, 54-58] compared with
western medicine control. Combined effect indicated
that both the groups; Yang-warming Chinese medicine
group and yang-warming Chinese medicine combined

with western medicine group, were significantly better than
western medicine alone in total efficacy rate (n = 1203,
odds ratio (OR) = 4.83, 95% CI [3.61, 6.46], P < 0.00001,
heterogeneity chi-square = 12.33, P = 0.58, I* = 0%) and
(n = 1068, odds ratio (OR) = 3.31, 95% CI [2.37, 4.62],
P < 0.00001, heterogeneity chi-square = 3.50,P = 0.94,
2 = 0%) respectively. (See Fig. 5).

Adverse events

Most of the included studies did not clearly reported about
the adverse effects, however 5 studies [36, 39, 44, 48, 56]
reported that there were no any adverse events and five
studies [37, 42, 53, 54, 57] reported about the mild adverse
effects. Chen 2007 [37] reported that one case in control
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Testfor averall effect: Z=10.20 (P < 0.00001)
Test for subaroup differences: Chi*= 0.79. df= 3 (P = 0.85),. F= 0%

velocity; MMNCV: median motor nerve conduction velocity

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 MSNCV:YCM+Vit.B12/Vit.B12 and/or a-lipoic acid vs Vit.B12/Vit.B12 and/or a-lipoic acid
Lang 2015 442 47 82 395 44 82 7.0% 4.70(3.31,6.09) ——
Li 2001 549 3.3 31 512 386 31 6.2% 3.70[1.98,542) ——
Liu 2015 4248 291 65 3995 265 64 8.0% 253[1.57,349) ——
Qi 2010 41.21 35 42 384 513 40 57% 2.81[0.90,4.72)
Zhang 2015 492 6.1 60 453 6.4 60 5.0% 3.90[1.66,6.14)
Subtotal (95% CI) 280 277 31.9%  3.45[2.53,4.37] E 3
Heterogeneity: Tau®= 047, Chi*=7.08, df= 4 (P=013), F= 44%
Test for averall effect: Z=7.33 (P < 0.00001)
1.1.2 MMNCV:YCM+Vit.B12/Vit.B12 and/or a-lipoic acid vs Vit.B12/Vit.B12 and/or a-lipoic acid
Lang 2015 487 48 82 455 53 82 66% 3.20[1.65,4.75) —_
Li 2001 55.7 29 31 507 28 31 6.9% 5.00[3.58,6.42) —
Liu 2015 5047 408 65 4775 315 64 7.3% 2.72[1.46,3.99) —_—
Qi 2010 483 642 42 4508 57 40 43% 3.21[0.59,5.83)
Zhang 2015 489 26 B0 421 32 60 7.8% 6.80[5.76,7.84) _—
Subtotal (95% ClI) 280 277 32.9% 4.27 [2.49, 6.05] B
Heterogeneity: Tau*= 3.46; Chi*=30.12, df= 4 (P < 0.00001); F=87%
Test for overall effect: Z= 4.70 (P < 0.00001)
1.1.3 MSNCV:YCM vs Vit.B12/Vit.B12+B6
Chen 2015 4082 3.03 30 3751 3 30 66% 3.31[1.78,4.84) ———
Lin 2011 4691 1437 60 4119 649 30 23% 572(1.41,10.03)
Qiao 2006 56.31 454 48 5211 523 42 55% 420[2.16,6.24) —
Song 2015 477 8.1 30 461 83 30 24% 1.60 [-2.55,5.75] —
Subtotal (95% ClI) 168 132 16.8% 3.62[2.49,4.75] ‘
Heterogeneity: Tau®*= 0.00; Chi*= 2.29, df= 3 (P=0.51), F= 0%
Test for overall effect: Z=6.28 (P < 0.00001)
1.1.4 MMNCV:YCM vs Vit.B12/Vit.B12+B6
Chen 2005 4461 521 45 421 482 30 49% 251[0.21,481)
Chen 2015 4363 298 30 4031 3.06 30 6.6% 3.32[1.79,4.85) _—
Li2012 5176 716 60 46.25 518 60 5.0% 5.51[3.27,7.79) —_—
Lin 2011 46.65 16.16 60 4032 7.32 30 19% 6.33[1.47,11.19] ———;
Subtotal (95% CI) 195 150 18.5% 3.95[2.45, 5.44] <
Heterogeneity: Tau®= 0.88; Chi*= 4.88, df= 3 (P=0.18), F= 38%
Test for overall effect: Z=5.17 (P < 0.00001)
Total (95% CI) 923 836 100.0% 3.89[3.15, 4.64] &
Heterogeneity: Tau®= 1.59; Chi*= 54.19, df=17 (P < 0.00001); F= 69% _1%0 35 3 é 140

Fig. 4 Forest plot of median nerve conduction velocity of YCM on diabetic peripheral neuropathy. Note: MSNCV: median sensory nerve conduction

Favours [control] Favours [experimental]

group was found to have decreased white blood cells.
Apart from that there were mild degree of abdominal pain,
diarrhea, nausea, vomiting and other gastrointestinal reac-
tions and were relieved after symptomatic treatment. Cao
2012 [45] reported that in treatment group, 3 cases had
minor symptoms like thirst and frequent micturition, 2
cases had diarrhea and all the symptoms were disappeared
after withdrawal of the medicine. Similarly in control
group, 2 cases had symptoms of epigastric fullness and was
relieved by domperidone. Due to the insufficient data, the
specific circumstances of the drug adverse reactions were
unclear, and so we failed to evaluate the adverse reactions
of yang-warming Chinese medicine.

Sensitivity analysis
Because of the poor quality of the 25 included studies,
we were unable to analyze the sensitivity of the low
quality literatures.

Publication bias
The funnel plot analysis showed the evidence of publica-
tion bias (Fig. 6).

Discussion

Our meta-analysis included 25 articles which applied
yang-warming method in the treatment of diabetic per-
ipheral neuropathy having clear diagnostic criteria, in-
clusion criteria and exclusion criteria. All the studies
had pre-intervention group comparability, followed
meta-analysis “prudent, accurate and sensible” thinking
principle, its efficacy and safety system analysis. All the
included studies were of low methodological quality
scoring 1 to 2 in Jadad scale and 3-5 in 12- point
criteria. Till date, there is no any meta-analysis reporting
yang-warming treatment method of diabetic peripheral
neuropathy.
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Clinical effectiveness

Our meta-analysis included total of 25 articles, of which
10 papers reported randomized control trials (RCTs) com-
paring combined western medicine and yang-waring
Chinese medicine with western medicine alone; 15 papers
reported RCTs comparing yang-warming Chinese medi-
cine with western medicines in the treatment of diabetic
peripheral neuropathy. Meta-analysis showed that: yang-
warming Chinese medicine combined with western
medicine was superior in increasing peroneal nerve,
median nerve conduction velocity and better in clinical

effectiveness compared to western medicine alone. Simi-
larly yang-warming Chinese medicine group showed su-
periority in increasing peroneal nerve, tibial nerve, and
median nerve conduction velocity and also in clinical
efficacy compared to western medicine group. In short,
yang-warming Chinese medicine treatment was an effect-
ive method in treating diabetic peripheral neuropathy.

Clinical safety
A standard clinical trial should observe and mention
whether there were adverse effects or not. Most of the
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included trials in our study did not clearly mentioned about
the adverse effects and on the hand there were limited
number of articles in our study. Ultimately, we failed to
draw the conclusion that yang-warming Chinese medicine
is safe for the treatment of diabetic peripheral neuropathy.

Clinical research significance

Our Meta-analysis showed that the yang-warming method
is effective in treating diabetic peripheral neuropathy, and
it has a bright future, it is valuable to dig deep and provide
more objective basis for the treatment of diabetic periph-
eral neuropathy. In the future, more and more scholars will
be encouraged to carry out high quality, multi-level, multi-
center, blinded randomized clinical trials with larger sam-
ple to further confirm its efficacy, improve patient quality
of life so as to bring greater social economic benefits.

Significance for clinical practice

This study confirmed the advantages of Chinese medi-
cine treatment, unique advantages of Yang warming
herbs in the treatment of diabetic peripheral neuropathy,
and provides a new way of thinking to clinicians under-
taking the development of traditional Chinese medicines.
The treatment of diabetic peripheral neuropathy using
yang-warming method has a good curative effect, it has
broad prospects for development.

Existing problems and prospects
Existing problems

i. Randomization method: Randomized controlled
clinical trial is recognized as “gold standard” for
evaluating the efficacy of certain intervention. In

il.

iii.

=

iv.

our study, three RCT literature clearly mentioned
the use of a random number table, the remaining
documents only mentioned the use of random
method, but the specific method used is
unknown. All the articles were rated as low grade
articles. And moreover, the number of cases in
the treatment group and the control group were
different, so it can be considered as the unequal
randomized control, which will reduce the
effectiveness of test statistics. Therefore, how to
do proper randomization in order to ensure the
scientific nature of the randomized trials is one of
the major issue.

Allocation concealment scheme: None of the
included articles in our study mentioned about
the allocation concealment. Every standard

RCTs should adopt proper allocation concealment
scheme, otherwise test effect may be exaggerated.
Lack of implementation of the blinding method:
The objective of blinding is to effectively avoid
researcher and subjective bias. A total of 16
documents included did not reported the use and
the use of blinding. This may affect the test effect
and characteristics of Chinese medicine.
Withdrawal and dropouts: All the included
studies did not mention about withdrawal and
dropouts, will seriously affect the authenticity

and credibility of the study findings.

Publication bias: The results of this analysis
showed the publication bias. The reasons

behind the emergence of bias may include
sampling bias, selection bias, and bias within

the studies.



Panthi et al. BMC Complementary and Alternative Medicine (2017) 17:424

Prospects

Due to the limited numbers of literatures in this meta-
analysis, and moreover under the condition of improper
design of the studies and their lower quality we could not
carry out the sensitivity analysis. In the presence of statis-
tical heterogeneity, we could not completely rule out the
influence of clinical heterogeneity or methodological het-
erogeneity, so the results may be biased. Therefore, in
future clinical studies, we can learn from the experience
to carry out high-quality, multi-level, multi-center and
properly blinded randomized controlled trials with large
samples. In these types of trials, applying of the standard
inclusion criteria, general diagnostic criteria, reasonable
exclusion criteria, and high standard monitoring system
could ensure the consistency of the measurement index
units; would not exclude the negative results. The selec-
tion of high quality articles without neglecting withdrawal
or dropouts and detail description of adverse effects could
ensure the safety of clinical trials. All the trials included in
our study were written in Chinese language and were pub-
lished in china, so the findings of those studies could not
be generalized. Therefore, in future there is a need to
publish those studies in English language also so as to
generalize the results. Due to the various limitations of
our meta-analysis, the findings of our study should be
interpreted with caution.

Conclusion

Yang-warming Chinese medicines were apparently better
than conventional western medicine alone in terms of
nerve conduction velocity and clinical efficacy in treating
DPN. However, due to the insufficient data available, we
could not confirm the safety of yang-warming Chinese
medicines. Because of the poor quality of the reported
works that were available for the present meta-analysis,
it is earlier to claim the superiority of yang-warming
method using YCM to western medicines for the treat-
ment of DPN. To support these early findings, further
standardized and rigorous RCTs are required.

Abbreviations

ADA: American diabetes association; AGEs: Advanced glycosylated end
products; Cl: Confidence interval; DM: Diabetes mellitus; DPN: Diabetic
peripheral neuropathy; IGF: Insulin-like growth factor; MMNCV: Median motor
nerve conduction velocity; MSNCV: Median sensory nerve conduction velocity;
NCV: Nerve conduction velocity; PMNCV: Peroneal motor nerve conduction
velocity; PSNCV: Peroneal sensory nerve conduction velocity; RCTs: Randomized
controlled trials; SMD: Standardized mean difference; TCM: Traditional Chinese
medicine; TMNCV: Tibial motor nerve conduction velocity; TSNCV: Tibial sensory
nerve conduction velocity; WHO: World health organization; WHOPNTF: World
health organization international collaborative research of the diabetic
peripheral neuropathy; WMD/MD: Weighted mean difference/Mean difference;
YCM: Yang-warming Chinese medicine

Acknowledgements
We would like to thank Dr. Dhruba Panthi, Dr. Ishwar Gyawali and
Dr. Kamal Sharma for their valuable technical advice and suggestions.

Page 14 of 15

Funding
This work was supported in part by Liaoning Medical Construction Special
Grant, China under grant number 2010056.

Availability of data and materials
The data and materials used in this study are contained within the article.

Authors’ contributions

SP conceived the study, searched the databases, extracted and analyzed the
data, and prepared the manuscript. TG conceived and guided the whole study,
analyzed the data, and revised the manuscript. XJ searched the databases,
extracted the data followed by cross checking with SP, analyzed the data and
prepared the manuscript. CG analyzed the data and prepared the manuscript.
All authors read and approved the final version of the manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
All authors gave consent for the publication of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 15 December 2015 Accepted: 15 August 2017
Published online: 25 August 2017

References

1. Tesfaye S. Recent advances in the management of diabetic distal
symmetrical polyneuropathy. Diabetes Investig. 2011;2(1):33-42.

2. Tesfaye S, Stevens LK, Stephenson JM, Fuller JH, Plater M, lonescu-Tirqoviste
C, et al. Prevalence of diabetic peripheral neuropathy and its relation to
glycaemic control and potential risk factors: the EURODIAB IDDM
complications study. Diabetologia. 1996;39(11):1377-84.

3. Gordois A, Scuffham P, Shearer A, Oglesby A, Tobian JA. The health care
costs of diabetic peripheral neuropathy in the US. Diabetes Care.
2003;26(6):1790-5.

4. Boulton AJ, Vinik Al, Arezzo JC, Bril V, Feldman EL, Freeman R, Malik RA,
Maser RE, Sosenko JM, Ziegler D, American Diabetes Association. Diabetic
neuropathies: a statement by the American Diabetes Association. Diabetes
Care. 2005,28(4):956-62.

5. Feldman EL, Vincent A. The prevalence, impact, and multifactorial
pathogenesis of diabetic peripheral neuropathy. Adv Std Med.
2004;4(8A):5642-9.

6. Kles KA, Vinik Al. Pathophysiology and treatment of diabetic peripheral
neuropathy: the case for diabetic neurovascular function as an essential
component. Curr Diabetes Rev. 2006;2(2):131-45.

7. King RH. The role of glycation in the pathogenesis of diabetic
polyneuropathy. Mol Pathol. 2001;54:400-8.

8. Tesfaye S, Selvarajah D. Advances in the epidemiology, pathogenesis and
management of diabetic peripheral neuropathy. Diabetes Metab Res Rev.
2012;28(Suppl 1):8-14.

9. The Diabetes Control and Complications Trial Research Group. The effect of
intensive treatment of diabetes on the development and progression of
long-term complications in insulin-dependent diabetes mellitus. N Engl J
Med. 1993;329(14):977-86.

10. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose
control with sulphonylureas or insulin compared with conventional
treatment and risk of complications in patients with type 2 diabetes
(UKPDS 33). Lancet. 1998;352(9131):837-53.

11. Ziegler D, Nowak H, Kempler P. VarghaP, low PA. Treatment of symptomatic
diabetic polyneuropathy with alphalipoicacid: a meta-analysis. Diabetic Med.
2004;21:114-21.

12, Sun'Y, Lai MS, Lu CJ. Effectiveness of vitamin B12 on diabetic neuropathy:
systematic review of clinical controlled trials. Acta Neurol Taiwanica.
2005;14:48-54.



Panthi et al. BMC Complementary and Alternative Medicine (2017) 17:424

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Wu QL, Liang XC, Jiang N. Clinical efficacy observation of diabetic peripheral
neuropathy treated with Jinmaitong capsules. World J Integr Tradit West
Med. 2012;7(10):860-5.

Yang X, Yao W, Li Q, Liu H, Shi H, Gao Y, Xu L. Mechanism of tang Luo Ning
effect on attenuating of oxidative stress in sciatic nerve of STZ-induced
diabetic rats. J Ethnopharmacol. 2015;174:1-10.

Li X, Jiang YH, Jiang P, Yang JL, Ma DF, Yang CH. Effect of Guizhi decoction
on heart rate variability and regulation of cardiac autonomic nervous
imbalance in diabetes mellitus rats. Chin J Integr Med. 2014;20(7):524-33.
Feng L, Liu WK, Deng L, Tian JX, Tong XL. Clinical efficacy of aconitum-containing
traditional Chinese medicine for diabetic peripheral neuropathic pain. Am J Chin
Med. 2014:42(1):109-17.

Wu Q, Liang XC. Survey of current studies of effects of traditional Chinese
medicine on nerve growth factor and diabetic peripheral neuropathy.
Zhongguo Zhong Yao Za Zhi. 2010;35(14):1896-9.

Zeng JZ, Dong KL, Li GG, Li LM. Effect of xiaokeling concentration fluid on
mMRNA expression of insulin-like growth factor-1 in sciatic nerve of
Streptozotocin-induced diabetic rats. Zhong Nan Da Xue Xue Bao Yi Xue
Ban. 2005;30(1):49-52.

Liang XC. Nerve regeneration should be highly valued in the treatment of
diabetic peripheral neuropathy. Chin J Integr Med. 2008;14(4):243-4.

Xu WG. Sixty-one patients with diabetic peripheral neuropathy treated by
tongluo yangyin recipe. Chin J Integr Med. 2007;13(3):190-4.

Zhang XK, Cui LF. Experimental research of Xiaoketongbi particles in
preventing and treating early diabetic peripheral neuropathy. Shanxi J Tradit
Chin Med. 2005;26:728-9.

Ma ST. The mechanism of Xiaoketongbi particles in protective effect of
experimental diabetic neuropathy. Sichuan J Physiol Sci. 2005;27:103-5.
Gao B, Su XL, Bai SY. An experimental study of the expression of protein
kinase C in diabetic peripheral neuropathy and chinese medicinal herbs
interposition. Med J Liaoning. 2005;19:12-4.

Chen ZQ, Li JY, Huang J. Protective action and mechanism of Jiaweibugan
decoction on diabetic peripheral neuropathy rats. Shandong Med J.
2010;50:9-11.

Piao YL, Liang XC. Chinese Medicine in Diabetic Peripheral Neuropathy:
Experimental Research on Nerve Repair and Regeneration. Evidence- Based
Complementary and Alternative Medicine. 2012; doi:10.1155/2012/191632.
Xu HB, Jiang RH, Chen XZ, Li L. Chinese herbal medicine in treatment of
diabetic peripheral neuropathy: a systematic review and meta-analysis.

J Ethnopharmacol. 2012;143:701-8.

Chen W, Zhang Y, Liu JP. Chinese herbal medicine for diabetic peripheral
neuropathy. Cochrane Database Syst Rev. 2011;6:CD007796.

Chen W, Luo YF, Liu JP. Topical herbal medicine for treatment of diabetic
peripheral neuropathy: a systematic review of randomized controlled trials.
Forsch Komplementmed. 2011;18:134-45.

Hao CZ Wu F, Lu L, Wang J, Guo Y, Liu AJ, Liao WJ, Zheng GQ. Chinese herbal
medicine for diabetic peripheral neuropathy: an updated meta-analysis of 10
high quality randomized controlled studies. PLoS One. 2013;8(10):e76113.
Cook DJ, Mulrow CD, Haynes RB. Systematic reviews: synthesis of best
evidence for clinical decisions. Ann Intern Med. 1997;126:376-80.

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred
reporting items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med. 2009;6(7):21000097.

Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds DJ, Gavaghan DJ,
McQuay HJ. Assessing the quality of reports of randomized clinical trials: is
blinding necessary? Control Clin Trials. 1996;17:1-12.

Furlan AD, Pennick V, Bombardier C, van Tulder M, Editorial Board, Cochrane
Back Review Group. Updated method guidelines for systematic reviews in
the Cochrane Back Review Group. Spine. 2009;34:1929-41.

Chen MT, Yu DH, Chen SR, Li CY. The clinical observation of
Wenyangbushen Tang combined with Mecobalamin on the treatment of
diabetic peripheral neuropathy. Shi Yong Tang Niao Bing Zha Zhi.
2014;10(4):27-8.

Qi GY. The clinical observation of Yigiwenyangtongluo tang on the
treatment of diabetic peripheral neuropathy. Zhongguo Zhongyi Ji Zheng.
2010;19(5):758-9.

Li CG, Miao GZ, Zhu XM. Observation on clinical effect of Yigiyangyin
wenyanghuoxue method on diabetic peripheral neuropathy. Yi Nan Bing
Zha Zhi. 2001;8(8):489-90.

Chen K. Effect of Yigiwenyanghuoxue decoction on diabetic peripheral
neuropathy. Chin Minkang Med. 2007;19(10):882-4.

39.

43.

44,

45.

46.

47.

52.

54.

56.

57.

58.

Page 15 of 15

Lin HJ, Yan W, Liu FF. Clinical observation of Chinese medicine combined
with western medicine in the treatment of 300 cases of DPN patients. Shi
Yong Tang Niao Bing Zha Zhi. 2010,6(4)34-5.

Qiao YQ, Ji ZQ, Dai SX, Yang XZ, Ren AH. Efficacy of
Wenyanghuoxuetongluo Chinese medicine on treating diabetic peripheral
neuropathy. Zhongguo Zhongyi Ji Zheng. 2006;15(5):470.

Liu M, Zhu ZZ, Cai W, Kuang XY, Wu HX, Jia XL, Dou BB, He M.
Wenyangqushitongluo method in the treatment of 47 cases of diabetic
peripheral neuropathy. Journal of traditional Chinese medicine information.
2006;13(3):60-61.

Hua M, Liu JC, Yin ZX. Wenyangtongluo Decoction on the treatment of 32
cases of type 2 diabetic peripheral neuropathy. Guang Ming Zhongyi. 2009;
24(7):1275-6.

Cao S, Dong YB, Zhang YH. Xiaoke Tongluo Capsule in the treatment of 66
cases of diabetic peripheral neuropathy. Chinese Medicine Research. 2012;
25(12):22-24.

Zhang MG. Clinical observation of Yigihuoxuewenyang Decoction in
treating diabetic peripheral neuropathy. Zhongyi Yao Linchuang Zha Zhi.
2007;19(5):430-1.

Hong XH, Lin HJ. The clinical observation on the efficacy of Yigi Wenyang
Huoxue Tongluo Decoction in treating diabetic peripheral neuropathy.
Zhongguo Zhongyi Ji Zheng. 2006;15(4):366-7.

Chen JL, Fang L, Lu X, Lin QY. Clinical observation of Yigi Wenyang Tongluo
therapy in the treatment of diabetic peripheral neuropathy. Zhongguo
Zhongyi Ji Zheng. 2005;14(5):427-8.

Lin X, Yang HJ. To observe the effects of Zhiyu Decoction in the treatment
of kidney deficiency and blood stasis type of diabetic peripheral
neuropathy. J Shanghai Univ Tradit Chin Med. 2011;25(4):45-50.

Yi N, Jian XB, Wang WY, Chen LL, Zhao ZX, Li HZ. Guilong pill in treatment
of diabetic peripheral neuropathy in 30 cases. Hunan J Tradit Chin Med.
2008;24(6):4-6.

Li ZY, Xu RQ. Clinical observation of Guilong pill in the treatment of 60
cases of diabetic peripheral neuropathy. Huaihai Med. 2012,30(2):157-8.
Chen LL, Yi N, Jian XB. Clinical observation of Guilong pill in the treatment
of diabetic peripheral neuropathy. Sichuan Zhongyi. 2009;27(1):85-6.
Huang PZ. Clinical observation on the treatment of diabetic peripheral
neuropathy with Dangguisini decoction. Shenzhen J Integr Tradit Chin West
Med. 2015;25(23):53-4.

Song W, Hu JP, Wen JX, Ceng HY, Zhao L, Zhang JM. Clinical observation
on the effect of modified Guizhishaoyaozhimu decoction in the treatment
of Yang deficiency, dampness and blood stasis type diabetic peripheral
neuropathy. J Chin Med Mater. 2015;38(12):2658-60.

Chen YM. Clinical observation and research on the effect of modified
Ruxiangyingtong powder in the treatment of diabetic peripheral
neuropathy. Master's degree thesis, Graduate School of Ningxia Medical
University; 2015. Retrieved from China Knowledge Resource Integrated
Database (CNKI). http://www.cnkinet. Accessed 25 Apr 2016.

Zhao HB. Effect of Yigihuoxuetongluo therapy on TCM syndrome and
neural electrophysiology of diabetic peripheral neuropathy. Master's degree
thesis, Hebei Medical University; 2015. Retrieved from China Knowledge
Resource Integrated Database (CNKI). http://www.cnki.net. Accessed 25 Apr
2016.

Liu ZB. Clinical observation on the effect of modified Buyanghuanwu
decoction in the treatment of diabetic peripheral neuropathy. Chin J Pract
Nerv Dis. 2015;18(22):128-9.

Ma ZL. Clinical observation on the effect of modified Dangguisini decoction
combined with Mecobalamin in the treatment of diabetic peripheral
neuropathy. Mod J Integr Chin West Med. 2015;24(34):3846-7.

Chen HY. Clinical study of Radix Astragali Cassia Twigs Five Decoction on
diabetic peripheral neuropathy. Master's degree thesis, Anhui University of
traditional Chinese Medicine; 2015. Retrieved from China Knowledge
Resource Integrated Database (CNKI). http//www.cnkinet. Accessed 25 Apr
2016.

Zhang XY, Hu JZ. Clinical observation on the treatment of diabetic
peripheral neuropathy with integrated traditional Chinese and western
medicine. J Pract Tradit Chin Med. 2015;35(11):1022-3.

Lang N, Yu J, Wen J. Clinical observation of Huangqiguizhiwuwu decoction
for patients with diabetic peripheral neuropathy. Chin J Pract Nerv Dis.
2015;18(20):14-6.


http://dx.doi.org/10.1155/2012/191632
http://www.cnki.net
http://www.cnki.net
http://www.cnki.net

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data sources and information retrieval
	Inclusion criteria
	Type of study
	Study objects
	Interventions

	Exclusion criteria
	Outcome measures
	Publication bias analysis
	Sensitivity analysis
	Selection of studies
	Quality assessment of included articles
	Statistical analysis

	Results
	Study selection and characteristics of included studies
	Quality of the included studies
	Yang- warming Chinese herbs
	Treatment effect
	Treatment effect of Yang-warming Chinese medicine/�yang-warming Chinese medicine plus western medicine compared with western medicine on peroneal nerve �conduction velocity
	Treatment effect of Yang-warming Chinese medicine/�yang-warming Chinese medicine plus western medicine compared with western medicine on tibial nerve �conduction velocity
	Treatment effect of Yang-warming Chinese medicine/�yang-warming Chinese medicine plus western medicine compared with western medicine on median nerve �conduction velocity
	Total efficacy rate of Yang-warming Chinese medicine /yang-warming Chinese medicine plus western medicine compared with western medicine

	Adverse events
	Sensitivity analysis
	Publication bias

	Discussion
	Clinical effectiveness
	Clinical safety
	Clinical research significance
	Significance for clinical practice
	Existing problems and prospects
	Existing problems
	Prospects


	Conclusion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

