Hindawi

Evidence-Based Complementary and Alternative Medicine
Volume 2020, Article ID 7676281, 15 pages
https://doi.org/10.1155/2020/7676281

Research Article

Hindawi

Verification of the Efficacy and Safety of Qi-Replenishing Chinese
Medicine in Treating Prediabetes: A Meta-Analysis and

Literature Review

Shujie Xia ,! Bizhen Gao ®,’ Shujiao Chen,’ Xuejuan Lin,’ Ping Zhang,1 Yujuan Chai,’

Candong Li(®,' and Tetsuya Asakawa

1,2

'Research Base of Traditional Chinese Medicine Syndrome, Fujian University of Traditional Chinese Medicine,

Fuzhou 350122, China

ZDepartment of Neurosurgery, Hamamatsu University School of Medicine, Handayama, Hamamatsu, Shizuoka, Japan
3School of Medical Engineering, Health Science Center, Shenzhen University, Shenzhen 518060, China

Correspondence should be addressed to Candong Li; fizylcd@126.com and Tetsuya Asakawa; asakawat1971@gmail.com

Received 30 July 2020; Revised 23 October 2020; Accepted 29 October 2020; Published 10 November 2020

Academic Editor: Mateus R. Beguelini

Copyright © 2020 Shujie Xia et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background. Qi-replenishing Chinese medicines (QCMs) are used for treating prediabetes in the traditional Chinese medicine
(TCM) clinical practice. The aims of this meta-analysis were to (i) verify the efficacy and safety of QCMs in treating prediabetes
and (ii) investigate the clinical outcomes between the trials complying with and not complying with the principle of “syndrome
differentiation.” Methods. We included only randomized controlled clinical trials (RCTs) whose Jadad scores were not less than 4.
The overall clinical outcomes, including the incidence rate of diabetes, normalization of blood glucose, changes in fasting blood
glucose (FBG), 2 h postprandial blood glucose, HbA1c, and occurrence of adverse events, were evaluated. Subgroup analyses were
performed. Results. A total of 11 RCTs that enrolled 2210 patients with prediabetes were included. We observed that overall
treatment with QCMs significantly ameliorated the clinical outcomes of prediabetes without increasing incidence of adverse
events. The results of subgroup analyses revealed that prescribing QCMs complying with syndrome differentiation ameliorated all
the clinical indices, whereas prescribing not complying with syndrome differentiation could not achieve significant amelioration
in FBG and HbAlc levels. Furthermore, the subgroup with syndrome differentiation reported more adverse events. Conclusions.
The overall results suggested that QCM:s are effective and safe in treating prediabetes. Results of subgroup analyses indicated that
the groups with syndrome differentiation presented better efficacy but had a higher occurrence of adverse events. This study
indicated the important role of the principle of syndrome differentiation in TCM and that the adverse events of QCMs cannot be
ignored in TCM clinical practice.

1. Introduction

Diabetes mellitus (DM) is a global public health concern
with a high prevalence rate. Prediabetes is characterized by
mild impaired fasting blood glucose (IFG) and/or impaired
glucose tolerance (IGT). Although prediabetes generally
does not cause any noticeable symptoms, it can easily
progress to type 2 diabetes (T2D) if it remains unaware of or
is neglected. Saklayen reported that approximately one-
fourth of patients with T2D neglected that they have pre-
diabetes [1], which may leave T2D in an “untreated” state.

This untreated T2D is extremely dangerous, as it is closely
associated with the onset of heart disease or stroke. Our
previous study also elucidated a dangerous pathophysiologic
manifestation in those untreated patients with metabolic
syndrome [2]. Hence, it is crucial to intervene in this
nonsymptomatic prediabetes. Studies have documented that
early interventions in prediabetes can prevent or delay the
progression of T2D and the development of complications
[3, 4]. In this regard, conventional interventions include
lifestyle modification (LM) or/and antidiabetic medicine.
However, such interventions are far from satisfactory. This is
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because antidiabetic medicines, such as metformin and
acarbose, may cause adverse events, and their effects are
short-lived. LM must be insisted on for a long-term period,
which cannot be achieved by some people. Therefore, some
alternative therapies are being considered. In China, herbs
based on the theories of traditional Chinese medicine (TCM)
are commonly used for treating patients with prediabetes to
prevent its progression to T2D. It has been well documented
that such herbs contribute to reduce the incidence of T2D,
lower the blood glucose (BG) levels, and ameliorate obesity
[5, 6]. A special type of TCM herbs, namely, Qi-replenishing
Chinese medicines (QCMs), are widely used for treating
prediabetes [7, 8]. Several studies have also claimed better
efficacy of QCMs in treating prediabetes by enhancing in-
sulin sensitivity [9], reducing inflammatory response [10],
and correcting glucose and lipid metabolism disorders
[11, 12].

On the other hand, “holistic concept” and “syndrome
differentiation” are two basic principles in TCM [13].
“Syndrome differentiation” requires that the herbs and other
therapies be selected according to the TCM syndrome. In
China, most of the clinicians practicing TCM comply with
“syndrome differentiation” in their clinical practice. How-
ever, in other countries such as Japan, the TCM herbs are
generally selected according to the disease or symptoms,
rather than the differentiation of the TCM syndrome.
Therefore, whether the clinicians comply with the principle
of “syndrome differentiation” remains controversial.

Herein, we designed and conducted a meta-analysis and
systematic literature review strictly following the guidelines
of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) [14]. Our aims in this study were
concerned with two aspects as follows. (i) The first aspect is
verifying the efficacy and safety of QCMs in treating pre-
diabetes; for this purpose, only randomized controlled
clinical trials (RCTs) with a rigorous experimental design
were included in this study. We attempted to obtain con-
vincing evidence regarding QCMs. (ii) The second aspect is
comparing the clinical outcomes between the trials com-
plying with and not complying with the principle of “syn-
drome differentiation.” Our purpose was to determine
whether “syndrome differentiation” is actually indispensable
in TCM clinical practice. We believe that our study findings
may contribute to further understanding of the value of
QCMs in treating prediabetes as well as the importance of
the principle of “syndrome differentiation” in TCM.

2. Methods

2.1. Literature Search Strategy. A comprehensive electronic
search was performed in five English databases (the Web of
Science, Medline, Cochrane Library, PubMed, and Embase)
and three Chinese databases (Chinese National Knowledge
Infrastructure, VIP Information Database, and Wanfang
Database) from inception to January 2020. The medical
subject heading (MeSH) terms “Prediabetic State” and
“Drugs, Chinese Herbal,” and the publication type of
“Randomized controlled trial” were used. We used terms
including [“prediabetic States” OR “prediabetes” OR
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“impaired fasting glucose” OR “impaired glucose tolerance”]
AND [“traditional Chinese medicine” OR “Chinese me-
dicinal herbs” OR “Chinese herbal medicine” OR “decoc-
tion” OR “Chinese patent medicine” OR “Chinese patent
drug” OR “Replenishing Qi Chinese herbs”] AND [“ran-
domized” OR “placebo”]. References of important articles
were manually searched for acquiring possible relevant
studies. The websites of the international clinical trial reg-
istry (available at http://clinicaltrials.gov/) and the Chinese
clinical trial registry (available at http://www.chictr.org.cn/
index.aspx) were also explored to find unpublished studies.

Studies were included and excluded based on the PICOs
criteria, which are presented in Table 1. Only studies with
high quality (Jadad scores >4) [15] were included in analysis.

2.2. Data Extraction and Evaluation. First, two authors (SX
and BG) independently screened the identified records by
reading the title and abstract. The remaining articles were
subsequently evaluated by a third author (SC) by reading the
full text, and then the study quality was evaluated using the
Jadad score [15]. Finally, the quality of the included articles
was cross-checked and confirmed by a senior researcher
(TA). Next, data from eligible studies were extracted and
recorded independently by two authors (XL and CL). The
following data were extracted from each study: primary
author, title, year of publication, study design, study pop-
ulation, number of patients, duration of study, TCM in-
tervention method, baseline and endpoint values of outcome
measure, and details of treatment and control. All the data
were finally assessed by a third-party author (YC) before
subjecting them to meta-analysis.

Two authors (SC and CL) independently evaluated the
risk of bias according to the Cochrane Handbook for Sys-
tematic Reviews of Interventions. The following items were
considered: random sequence generation, allocation con-
cealment, blinding of participants and personnel, blinding of
outcome assessment, incomplete outcome data, selective
reporting, and other bias. The bias in each domain was
judged as low risk, high risk, and unclear risk of bias.
Discussions were performed on a weekly basis to resolve
disagreements and finally reach the consensus.

2.3. Statistical Analysis. The present study was strictly
conducted following the guidelines provided by Cochrane
Handbook [16] and the PRISMA guidelines [14]. The
RevMan 5.3 software was used for the meta-analysis.
Continuous data were pooled to estimate the weighted mean
differences (WMDs) and were accompanied by 95% con-
fidence intervals (CIs). Categorical data were pooled to
determine the relative risks (RRs) and were accompanied by
95% Cls. The I’ statistics were used to measure heteroge-
neity. Regarding the homogeneity test, when p>0.1 and I’
<50%, the trials were considered to be homogeneous, and a
fixed-effects model was used. However, when p<0.1 or I
>50%, the trials were regarded as heterogeneous and then a
random-effects model was applied. To gain better under-
standing of the efficacy of QCMs, we performed a subgroup
analysis. Subgroups were established according to (i) the
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TaBLE 1: PICOS criteria for inclusion and exclusion of literatures in this study.
Parameters Inclusion criteria Exclusion criteria
Patients Patients with prediabetes Patients with dlabet_es, or patients without
prediabetes.
Intervention Treatment using gi-replenishing Chinese medicine Treatment without unsllélictﬂl-;eplemshmg Chinese
Comparison Treatment using lifestyle modification (LM), or LM + metformin, or Treatment without using LM
LM + placebo
e e f dbts, o normaton oo s (B9 i e s of ncdenceof dibees
8 8 ’ postp & > NBG, FBG, 2hPG, HbAlc and adverse event
or HbAlc, or adverse event
Study design Randomized controlled trials (RCTs) and Jadad score >4 Non-RCT or Jadad score <4

experimental design involved in the included studies,
namely, QCM + lifestyle modification (LM) versus LM or
QCM +LM versus placebo/metformin+LM, and (ii)
methods of prescribing the herbs, namely, prescription
complying with the principle of syndrome differentiation or
prescription without complying with the principle of syn-
drome differentiation. Sensitivity analysis was conducted by
mutual conversion between a random-effects model and a
fixed-effects model to evaluate the stability of the research. In
addition, the studies were assessed in sequence to further
identify possible sources of heterogeneity.

3. Results

3.1. Results of Literature Search. A total of 1156 articles were
obtained. First, 130 articles were removed due to repetition.
Second, 898 articles were excluded due to the following
reasons: (i) animal experiments; (ii) case reports or reviews;
(iii) trials containing acupuncture, massage, Taiji, and other
nondrug therapies; and (iv) not pertaining to prediabetes.
The remaining 128 articles were submitted for full-text
assessment, in which 117 were removed due to the following
reasons: (i) no RCTs or quasi-RCTs; (ii) not involving the Qi-
replenishing method; and (iii) Jadad score <4. Finally, a total
of 11 eligible studies were included in the present meta-
analysis [17-27] (Figure 1).

Table 2 shows the characteristics of the included studies.
Eight RCTs were published in English [17, 18, 20-23, 25, 26],
and the remaining three were in Chinese [19, 24, 27]. One
study [17] was conducted in Australia, and the others were
conducted in China. The sample size of the included studies
ranged from 65 to 514, with 1116 patients in the treatment
groups versus 1094 patients in the control groups. All the 11
studies reported baseline comparability. The duration of
treatment ranged from 3 to 12 months. The follow-up
duration in three studies [17, 22, 23] ranged from 2 to 24
months. One study did not report the occurrence of adverse
events [27]. In five studies, TCM herbs were prescribed
according to the conventional principle of syndrome dif-
ferentiation [19, 21, 24-26], whereas this was not followed in
the remaining six studies.

3.2. Assessment of Study Quality. We selected only studies
with Jadad scores >4. The Jadad scores are listed in Table 2.
The risk of bias is illustrated in Figure 2. Randomization was

reported in all 11 studies, with 6 studies reporting the
method of random sequence generation using computer
software [17, 18, 20, 22-24] and 4 studies reporting it using
random number tables [19, 21, 25, 27]. Only one study did
not describe the randomization method in detail [26]. Five
trials reported the method of allocation concealment
[17, 18, 22-24], and four trials reported the blinding of
participants and personnel [17, 18, 22, 27]. All studies re-
ported about drop-outs or withdrawals. Detection bias in
these trials was considered to be at low risk based on the
objective outcome indexes. In three studies, the selective
reporting bias was judged to be at low risk because their trial
protocols were available [17, 18, 22]. As it was not possible to
obtain relevant information concerning “sample calcula-
tion” and “conflicts of interest,” the other bias was judged to
be “unclear” (Figure 2). As the number of included trials in
each analysis was less than 10, the publication bias could not
be evaluated [28]. With respect to sensitivity analyses, we
found that I’ did not change in the mutual conversion,
suggesting that the findings were stable. Based on the results
of the subgroup analysis, various treatments used in control
groups were considered as the primary source of hetero-
geneity. Furthermore, different QCM prescriptions, dosages,
and follow-up duration may also potentially cause hetero-
geneity. Therefore, we screened all the articles and excluded
items based on changes in heterogeneity. In the sensitivity
analysis of FBG, 2hPG, and HbAIC levels, we found that
three trials not complying with syndrome differentiation
[17, 20, 23] were the primary sources of high heterogeneity,
which may be associated with different selection of TCM
herbs and small sample size.

3.3. Clinical Outcomes

3.3.1. Efficacy of Preventing Prediabetes from Progressing to
Diabetes. Figure 3 illustrates the incidence rate during the
follow-up period. The results of nine trials with 2069 cases
indicated that the QCM groups exhibited a lower incidence
rate of diabetes than the control groups, which suggested
that QCM is helpful in preventing prediabetes from pro-
gressing to diabetes (n =2069; RR =0.53; 95% CI [0.43, 0.65];
P <0.00001; > = 0%). As these trials exhibited nonsignificant
heterogeneity, a fixed-effects model was used for statistical
analysis. Regarding the subgroup analysis, five trials that
compared QCM + LM versus LM reported a lower incidence
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FIGURE 1: Flow chart of the searching strategy and the literature selection.

rate (n=931; RR=0.47; 95% CI [0.31, 0.71]; p = 0.0003;
FF=0%). The remaining four trials that compared
QCM + LM versus placebo/metformin + LM also reported
the same results (n=1138; RR=10.55; 95% CI [0.44, 0.70];
P <0.00001; F=0%) (Figure 3(a)). Four trials complying
with syndrome differentiation reported that QCM groups
had a lower incidence rate than control groups (n=879;
RR=0.43; 95% CI [0.28, 0.68]; p = 0.0003; P =3%). The
remaining five trials not complying with syndrome differ-
entiation also reported similar results; that is, QCM groups
had a lower incidence rate than control groups (n=1190;
RR=0.56; 95% CI [0.45, 0.71]; p<0.00001; I’=0%)
(Figure 3(b)).

3.3.2. Normalization of Blood Glucose. Figure 4 depicts the
data indicating whether QCM was helpful in normalizing
BG levels. In this regard, nine trials with 2069 cases were
analyzed. The results showed that QCM contributed toward
the normalization of BG levels (n=2069; RR =1.62; 95% CI
[1.35, 1.95]; p <0.00001; P=50%). Due to the presence of
heterogeneity among the trials, the results were analyzed by a
random-effects model. In the subgroup analysis, five trials
comparing QCM +LM versus LM showed that QCMs
contributed toward normalizing the BG level (n=931,
RR=2.10, 95% CI [1.33, 3.32], p = 0.002, F=67%). The
remaining four trials comparing QCM + LM versus placebo/
metformin+LM reported similar results (n=1138,
RR=147, 95% CI [1.27, 1.71], p<0.00001, F=15%)
(Figure 4(a)). Four trials complying with syndrome

differentiation demonstrated that QCM had better efficacy
to normalize the BG level (n =879, RR=2.20, 95% CI [1.28,
3.79], p = 0.005, I’ =71%). Five trials not complying with
syndrome differentiation achieved the same results
(n=1190, RR=1.48, 95% CI [1.26, 1.73], p<0.00001,
FP=21%) (Figure 4(b)).

3.3.3. Reduction of Fasting Blood Glucose Levels. The results
of reduction of FBG levels are shown in Figure 5. Nine
studies with 1428 cases reported on FBG levels. Overall,
QCM groups achieved better reduction of FBG levels
(n=1428; MD =-0.35; 95% CI [-0.58, —0.11]; p = 0.004;
F=93%). There was obvious heterogeneity between the
trials, and hence a random-effects model was used for
statistical analysis. With respect to the subgroup analysis, the
results from six trials comparing QCM +LM versus LM
indicated that QCM treatment groups achieved better re-
duction of FBG levels (n=1001; MD =—-0.35; 95% CI [-0.68,
-0.03]; p=0.03; I’=96%). The remaining three trials
comparing QCM+LM versus placebo/metformin + LM
reported the same results (n=427; MD=-0.33; 95% CI
[-0.47, —0.18]; p<0.00001; F=12%) (Figure 5(a)). Four
trials complying with syndrome differentiation showed that
QCM groups achieved better reduction of FBG levels
(n=949; MD=-048, 95% CI [-0.78, —0.17]; p = 0.002;
IP=94%). Interestingly, the remaining five trials not com-
plying with syndrome differentiation did not show any
significant difference in the reduction of FBG levels between
QCM treatment groups and control groups (n=479;



Evidence-Based Complementary and Alternative Medicine

“JU2A 3sIaApE 3J {(OTVqH) 1V ulqojdoway :3
{(Ddyg) 2s0on[8 pooiq [erpueidisod y g :p {(Hg.1) 250on[3 poolq unsej :> £9s0on[3 poo[q JO UOTRZI[BWLIOU :q $J9QEIP JO 2dUpIdul :& (dnoid [onuod ) ‘dnoid jusunes) : 1, 910da1 jou YN UonedyIpow J[AISajI] AT

¢y < < B[NULIOY S ot o e
0 o0 Jopnm IN we WT qrayuasasdurioEry C6CIFTOFY €9TIF6V97 S¢€  s¢ EEIN S ¥10T oeyzZ
0 0 J9Poqe AN w9 WT smueid 1 -ou Suey, T8FL0S  $8FECIS 0L 0L Ik v 8007 PM
0 I Jooqe N w¢ WT+utuopoly  omnuers Surduerb3uer, I9F6CF §SFLEY 0L 0L SaK ¥ wmm\oﬁ
s ¢ jqe wel wel INT+oqooed  19[qe) Bueduelbul(  ¢88F6E'ES  198F6F'SS 081 T8I ON L wm%m
AN AN po‘qe AN wel N'T + 0q25¢e[d samsdes buery, S6FV'IS €6F0 IS 90T OII ON 14 110T uns
1 I J9Po9qre AN we WT amuerd eprpui( TL¥6 6V TLFTLY 1€ ¥¢ ON 14 910¢C 1YS
IT ¢l Jqe UN wer T + 09a9®[d samsdes tbuery, 9T 0T +98'IS 9001 FS6'CS 0IC 0IC ON L 10T uery
(4 tq ¢ uond059p = R
0 S 3°Ppoq AN w9 WT ueSnyzmssury SLFLSY CLFGOY oy <o¥ EEIN 14 10T =)
0 0 JePOQT  wpg we WT somueis SudidBue],  ST6FSOTS 098F 0TS €9 9 oN s Suont
0 I JoPpo wg wy IN'T + 0923¢[d sarnsdes 6'6S €89 [43 13 ON L £1oe
yzoerx3uejduer( jueIn)
S 6 JOPOQE AN wyl WT smueid rdoennyzusys  1SOTFI9FS 0S'6FS6FS LST LST 8 v 10z Sueq
O L o) L 0] L O L
JInseawr dn potzad UOTIRT)USIPTP S9100S sorpig
SIU2AD EVAN I
awoon -MOJ[[O uaweal : WOIPUAL! epe
5S19APY mo [od ] 1, UOTJUIATIIU] (1eaf) 93y srdureg puAs pepe(

"SITPNIS PAPN[OUT JO $ONSLIIRIRYY) ¢ ATAV],



Evidence-Based Complementary and Alternative Medicine

o)}

©0©000000:-

6

12

Fang 2014 | (2 | (2
Grant 2013 | @) | @
Huang 2016 | € | @
Ke2012 | @ | (2
Lian2014 | @) | @
shi2016 | @ | 2
sun2011 | @ | 2
wang 2017 | @) | @
Wang 2018 | @) | 2
Wei 2008 | @) | 2
Zhao 2014 | @) | @

00000000000
00000000000
-~
~

()

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) _ |

Blinding of participants and personnel (performance bias) _:—
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _

Other bias |

(®)

0 25 50 75
(%)

I Low risk of bias

[J Unclear risk of bias

B High risk of bias

|

|

1
100

FIGURE 2: Potential bias risk involved in this study. (a) Risk of bias in the included studies 1 = random sequence generation (selection bias),
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MD=-0.12; 95% CI [-0.31, 0.07]; p=0.22; FF=58%)
(Figure 5(b)).

3.3.4. Changes in the 2 h Postprandial Blood Glucose Level.
Figure 6 depicts the results of changes in 2hPG levels. Eight
studies with 1288 cases reported the changes in 2hPG levels.
Overall, the QCM groups achieved better reduction of 2hPG
levels (n=1288; MD=-1.05 95% CI [-1.38, -0.71];
P <0.00001; I?=78%). As there was remarkable heteroge-
neity between the trials, a random-effects model was used for
statistical analysis. Regarding the subgroup analysis, the
results from six trials comparing QCM +LM versus LM
indicated that QCM treatment groups achieved better re-
duction of 2hPG levels (n=1001; MD=-1.08; 95% CI
[-1.47, —0.69]; p<0.00001; I’ =84%). The remaining two

trials comparing QCM+LM versus placebo/metfor-
min + LM also achieved similar results (1 =287; MD = -0.92;
95% CI [-1.47, —0.37]; p = 0.001; I*=0%) (Figure 6(a)).
Four trials complying with syndrome differentiation re-
ported that QCM groups also achieved better reduction of
2hPG levels (n=2809; MD =-0.89, 95% CI [-1.32, —0.45];
p<0.0001; I’=82%). The remaining four trials not com-
plying with syndrome differentiation also reported similar
results (n=479, MD=-1.30, 95% CI [-0.83, -076],
P <0.0001, I’=58%) (Figure 6(b)).

3.3.5. Changes in HbAlc Levels. The changes in HbAlc
levels are shown in Figure 7. Eight studies with 1210 cases
reported the changes in HbAlc levels. Overall, the QCM
groups achieved better reduction of HbAlclevels (n=1212;
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Treatment Control Weight Risk ratio Risk ratio
Study or subgroup Events Total Events Total (o) M-H, fixed, 95% CI M-H, fixed, 95% CI
Subgroupl: QCM + LM vs. LM
Fang 2014 19 257 33 257 15.2 0.58 [0.34, 0.99] ——
Huang 2016 6 64 10 63 4.6 0.59 [0.23, 1.53] _
Ke 2012 3 45 11 40 5.4 0.24[0.07,0.81] ——mw———
Shi 2016 2 34 5 31 24 0.36 [0.08, 1.75]
Wei 2008 0 70 4 70 2.1 0.11 [0.01, 2.03] +¢
Subtotal (95% CI) 470 461 296 0.47[0.31, 0.71] s 2
Total events 30 63
Heterogeneity: chi® = 2.99, df = 4 (p = 0.56); I = 0%
Test for overall effect: Z = 3.63 (p = 0.0003)
Subgroup2: QCM + LM vs. Placebo/metformin + LM
Lian 2014 36 210 56 210 25.8 0.64 [0.44, 0.93] —a—
Sun 2011 17 110 37 106 17.3 0.44 [0.27, 0.74] —
Wang 2017 30 182 52 180 24.0 0.57 [0.38, 0.85] —a—
Wang 2018 2 70 7 70 3.2 0.29 [0.06, 1.33] -
Subtotal (95% CI) 572 566  70.4 0.55 [0.44, 0.70] <
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Test for overall effect: Z=4.91 (p < 0.00001)
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Heterogeneity: chi® = 5.33, df = 8 (p = 0.72); I = 0% i i i ' ! j
0.1 0.2 0.5 1 2 5 10

Test for overall effect: Z=6.11 (p < 0.00001)

Test for subgroup differences: chi? = 0.47, df = 1 (p = 0.49), > = 0%

Favours (treatment)  Favours (control)

(a)
Stud b Treatment Control Weight Risk ratio Risk ratio
tudy or subgroup Events Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Subgroup1: Syndrome differentiation
Fang 2014 19 257 33 257 15.2 0.58 [0.34, 0.99] ——
Ke 2012 3 45 11 40 5.4 0.24 [0.07, 0.81] B —
Wang 2018 2 70 7 70 2.2 0.29 [0.06, 1.33] -
‘Wei 2008 0 70 4 70 2.1 0.11[0.01,2.03] «
Subtotal (95% CI) 442 437 258 0.43 [0.28, 0.68] <2
Total events 24 55
Heterogeneity: chi? = 3.10, df = 3 (p = 0.38); I = 3%
Test for overall effect: Z = 3.62 (p = 0.0003)
Subgroup2: No-syndrome differentiation
Huang 2016 6 64 10 63 4.6 0.59 [0.23, 1.53] _
Lian 2014 36 210 56 210 25.8 0.64 [0.44, 0.93] —a—
Shi 2016 2 34 5 31 24 0.36 [0.08, 1.75]
Sun 2011 17 110 37 106 17.3 0.44 [0.27, 0.74] — .
Wang 2017 30 182 52 180 24.0 0.57 [0.38, 1.85] —a—
Subtotal (95% CI) 600 590  74.2 0.56 [0.45, 0.71] <&
Total events 91 160
Heterogeneity: chi? = 1.66, df = 4 (p = 0.80); I = 0%
Test for overall effect: Z = 4.94 (p < 0.00001)
Total (95% CI) 1042 1027 100.0  0.53[0.43,0.65] <&
Total events 115 215
Heterogeneity: chi® = 5.38, df = 8 (p = 0.72); > = 0% T T T T T T
0.1 0.2 0.5 1 2 5 10

Test for overall effect: Z=6.11 (p < 0.00001)

Test for subgroup differences: chi? = 0.99, df = 1 (p = 0.32), > = 0%

Favours (treatment)  Favours (control)

(®)

FIGURE 3: Meta-analysis for the efficacy of QCM:s in reducing the incidence rate of diabetes. (a) Forest plot for comparisons between the
subgroups QCM + LM vs. LM. QCM + LM and QCM + LM vs. placebo/metformin + LM (treatment group vs. control group). (b) Forest plot
for comparisons in the subgroups complying with syndrome differentiation and not complying with syndrome differentiation (treatment
group vs. control group). LM: lifestyle modification; QCM: Qi-replenishing Chinese Medicine.
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Treatment Control Weight Risk ratio Risk ratio
Study or subgroup Events Total Events Total (%) M-H, fixed, 95% CI M-H, fixed, 95% CI
Subgroupl: QCM + LM vs. LM
Fang 2014 94 257 71 257 17.6 1.32 [1.03, 1.71] -
Huang 2016 35 64 21 63 11.3 1.64 [1.08, 2.48] —
Ke 2012 28 45 10 40 7.2 2.49 [1.39, 4.46] ——
Shi 2016 14 34 2 31 1.6 6.38 [1.57, 25.87] _—
Wei 2008 13 70 2 70 1.5 6.50 [1.52, 27.75] —_—
Subtotal (95% CI) 470 461 39.3 2.10[1.33, 3.32] ‘
Total events 184 106

Heterogeneity: tau = 0.15, chi® = 12.06, df = 4 (p = 0.02); I = 67%
Test for overall effect: Z =3.17 (p = 0.002)
Subgroup2: QCM + LM vs. Placebo/metformin + LM
Lian 2014 125 210 89 210 20.6 1.40 [1.16, 1.70]

[ -m-
Sun 2011 68 110 47 106 17.4 1.39[1.08, 1.81] -
Wang 2017 76 182 50 180 16.0 1.50 [1.12, 2.01] —a—
Wang 2018 28 70 11 70 6.7 2.55[1.38, 4.70] —_—
Subtotal (95% CI) 572 566  60.7 1.47[1.27, 1.71] r'S
Total events 297 197

Heterogeneity: tau® = 0.00; chi® = 3.54, df = 3 (p = 0.32); > = 15%
Test for overall effect: Z = 5.04 (p < 0.00001)

Total (95% CI) 1042 1027 100.0 1.62 [1.35, 1.95] <

Total events 481 303

Heterogeneity: tau® = 0.03; chi® = 16.13, df = 8 (p = 0.04); I = 50% ' ' ' '
0.05 0.2 1 5 20

Test for overall effect: Z = 5.18 (p < 0.00001) E (control)
Test for subgroup differences: chi? = 2.06, df = 1 (p = 0.15), > = 51.4% Favours (treatment) avours feontro
(@)
Treatment Control Weight Risk ratio Risk ratio

Studyorsubgroup  pyents Total Events Total (3  M-H, fixed, 95% CI M-H, fixed, 95% CI
Subgroup1: Syndrome differentiation

Fang 2014 94 257 71 257 17.6 1.32[1.03, 1.71] .

Ke 2012 28 45 10 40 7.2 2.49 [1.39, 4.46] _—

Wang 2018 28 70 11 70 6.7 2.55[1.38, 4.70] B —

Wei 2008 13 70 2 70 1.5 6.50 [1.52,27.75] _—
Subtotal (95% CI) 442 437 33.1 2.20[1.28, 3.79] D
Total events 163 94
Heterogeneity: tau® = 0.20; chi® = 10.30, df = 3 (p = 0.02); > = 71%
Test for overall effect: Z =2.84 (p = 0.005)
Subgroup2: No-syndrome differentiation

Huang 2016 35 64 21 63 11.3 1.64 [1.08, 2.48] —

Lian 2014 125 210 89 210 20.6 1.40 [1.16, 1.70] -

Shi 2016 14 34 2 31 1.6 6.38 [1.57,25.87]

Sun 2011 68 110 47 106 17.4 1.39 [1.08, 1.81] -

Wang 2017 36 182 50 180 16.0 1.50 [1.12, 2.01] -
Subtotal (95% CI) 600 590 66.9 1.48 [1.26, 1.73] ¢
Total events 318 209
Heterogeneity: tau? = 0.01; chi® = 5.04, df = 4 (p = 0.28); I = 21%
Test for overall effect: Z = 4.93 (p < 0.00001)
Total (95% CI) 1042 1027 100.0 1.62[1.35, 1.95] ¢
Total events 481 303
Heterogeneity: tau? = 0.03; chi® = 16.13, df = 8 (p = 0.04); I = 50% ' ' ' '

0.05 0.2 1 5 20
Test for overall effect: Z=5.18 (p < 0.00001)
Test for subgroup differences: chi® = 1.90, df = 1 (p = 0.17), I? = 47.4% Favours (treatment) Favours (control)
(®)

FIGURE 4: Meta-analysis for the efficacy of QCMs in normalizing the blood glucose level. (a) Forest plot for comparisons between the
subgroups QCM + LM vs. LM. QCM + LM and QCM + LM vs. placebo/metformin + LM (treatment group vs. control group). (b) Forest plot
for comparisons in the subgroups complying with syndrome differentiation and not complying with syndrome differentiation (treatment
group vs. control group). LM: lifestyle modification; QCM: Qi-replenishing Chinese Medicine.
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Treatment Control Weight
Study or subgroup Mean SD Total Mean SD Total (g,

Mean difference Mean difference
1V, random, 95% CI IV, random, 95% CI

Subgroupl: QCM + LM vs. LM

Fang 2014 552 0.82 257 5.6 077 257 12.0
Huang 2016 535 032 64 53 036 63 122
Ke 2012 541 047 45 635 02 40 119
Shi 2016 58 06 34 6 06 31 105
Wei 2008 558 037 70 601 051 70  12.0
Zhao 2014 568 071 36 621 027 35 110
Subtotal (95% CI) 505 496  69.6

Heterogeneity: tau® = 0.16, chi? = 119.29, df = 5 (p < 0.00001); I? = 96%
Test for overall effect: Z = 2.13 (p = 0.03)

Subgroup2: QCM + LM vs. placebo/metformin + LM

Giant 2013 6.3 1.1 39 6.7 13 32 7.3
Sun 2011 6 0.81 110 6.2 079 106 114
Wang 2018 487 049 70 528 0.57 70 11.7
Subtotal (95% CI) 219 208  30.4

Heterogeneity: tau? = 0.00; chi? = 2.28, df = 2 (p = 0.32); P = 12%

Test for overall effect: Z = 4.35 (p < 0.0001)

Total (95% CI) 724 704 100.0
Heterogeneity: tau® = 0.12; chi? = 121.71, df = 8 (p < 0.00001); I? = 93%
Test for overall effect: Z = 2.86 (p = 0.004)

~0.08 [-0.22, 0.06]

0.05 [-0.07, 0.17]
-0.94 [-1.09, -0.79] ——
-0.20 [-0.49, 0..09]
-0.43 [-0.58, -0.28]
-0.53 [-0.78, -0.28]
~0.35 [-0.68, -0.03]

4

-0.40 [-0.97, 1.70]
~0.20 [-0.41, 1.81]
-0.41 [-0.59, -0.23]
-0.33 [-0.47, -0.18]

-0.35 [-0.58, -0.11]

4 0”! ‘m

-1 0.5 0 0.5 1

Test for subgroup differences: chi? = 0.02, df = 1 (p = 0.88), I = 0% Favours (treatment)  Favours (control)
(@)
Stud b Treatment Control Weight ~ Mean difference Mean difference
udy or subgroup Mean SD Total Mean SD Total (95) IV, random, 95% CI IV, random, 95% CI
Subgroupl: syndrome differentiation
Fang 2014 542 082 257 56 0.77 257 120 -0.08 [-0.22, 0.06] ——+
Ke 2012 541 047 45 635 02 40 119 -0.94 [-1.09, -0.79] —_
Wang 2018 487 049 70 528 057 70 11.7  -0.41 [-0.59, -0.23] —
Wei 2008 558 037 70 6.01 051 70 12.0  -0.43 [-0.58, -0.28] —
Zhao 2014 568 071 35 621 027 35 11.0  -0.53[-0.78, -0.28] —
Subtotal (95% CI) 477 472 586  -0.48[-0.78,-0.17] P
Heterogeneity: tau® = 0.11; chi® = 69.07, df = 4 (p < 0.00001); I* = 94%
Test for overall effect: Z = 3.05 (p = 0.002)
Subgroup2: no-syndrome differentiation
Grant 2013 6.3 1.1 39 67 13 32 7.3 -0.40 [-0.97,0.17] —_—
Huang 2016 535 032 64 53 036 63 12.2 -0.05 [-0.07, 0.17] o
Shi 2016 5.8 0.6 34 6 0.6 31 10.5 -0.20 [-0.49, 0.09] —_—
Sun 2011 6 0.81 110 6.2 0.79 106 11.4 -0.20 [-0.41, 0.01] —
Subtotal (95% CI) 247 232 414 -0.12 [-0.31, 0.07] L 2
Heterogeneity: tau® = 0.02; chi? = 7.07, df = 3 (p = 0.07); > = 58%
Test for overall effect: Z = 1.24 (p = 0.22)
Total (95% CI) 724 704  100.0 -0.35[-0.58,-0.11] -2
Heterogeneity: tau® = 0.12; chi? = 121.71, df = 8 (p < 0.00001); I? = 93% T T T T
-1 -0.5 0 0.5 1

Test for overall effect: Z = 2.86 (p = 0.004)
Test for subgroup differences: chi® = 3.83, df = 1 (p = 0.05), I* = 73.9%

Favours (treatment) Favours (control)

(b)

FIGURE 5: Meta-analysis for the efficacy of QCMs in reducing the fasting blood glucose level. (a) Forest plot for comparisons between the
subgroups QCM + LM vs. LM. QCM + LM and QCM + LM vs. placebo/metformin + LM (treatment group vs. control group). (b) Forest plot
for comparisons in the subgroups complying with syndrome differentiation and not complying with syndrome differentiation (treatment
group vs. control group). LM: lifestyle modification; QCM: Qi-replenishing Chinese Medicine.

MD =-0.25; 95% CI [-0.43, -0.06]; p = 0.009; P =85%).
Due to the significant heterogeneity between trials, a
random-effects model was used for statistical analysis.
Regarding the subgroup analysis, the results from six trials
comparing QCM +LM versus LM indicated that QCM
treatment groups achieved better reduction of HbAlc

levels (n=1001; MD=-0.32; 95% CI [-0.53, —0.10];
p = 0.004; I*=88%). The remaining two trials comparing
QCM + LM versus placebo/metformin + LM did not find
any significant difference (n=211; MD =-0.03; 95% CI
[-0.26, —0.21]; p = 0.82; P =24%) (Figure 7(a)). Four trials
complying with syndrome differentiation reported that
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Study or subgroup Treatment Control Weight ~ Mean difference Mean difference
Mean SD Total Mean SD Total (%) IV, random, 95% CI IV, random, 95% CI
Subgroupl: QCM + LM vs. LM
Fang 2014 8.35 1.54 257 888 192 257 16.6  -0.53 [-0.83,-0.23] —a—
Huang 2016 7.55 0.57 64 8.72 0.87 63 173 -1.17 [-1.43,-0.91] -
Ke 2012 691 0.72 45 8.13 1.07 40 152 -1.52[-1.91,-1.13] —
Shi 2016 7.7 2 34 103 25 31 6.1 -2.60 [-3.71,-1.49] ——+
Wei 2008 8.11 0.76 70 8.78 0.82 70 172 -0.67 [-0.93,-0.41] —
Zhao 2014 7.07 09 36 795 1.61 35 11.60  -0.88 [-1.49, -0.27] —_—
Subtotal (95% CI) 505 496 83.9 -1.08 [-1.47, -0.69] o
Heterogeneity: tau = 0.18, chi? = 31.36, df = 5 (p < 0.00001); I = 84%
Test for overall effect: Z = 5.45 (p < 0.0001)
Subgroup2: QCM + LM vs. Placebo/metformin + LM
Grant 2013 9.66 26 39 10.6 34 32 4.2 -0.94 [-2.37, 0.49]
Sun 2011 759 1.85 110 851 255 106 11.9  -0.92 [-1.52,-0.32] —_—
Subtotal (95% CI) 149 138 161  -0.92[-1.47,-0.37] -
Heterogeneity: tau® = 0.00; chi? = 0.00, df = 2 (p = 0.98); I = 0%
Test for overall effect: Z =3.29 (p = 0.001)
Total (95% CI) 654 634 100.0 -1.05[-1.38,-0.71] =
Heterogeneity: tau® = 0.15; chi? = 31.36, df = 7 (p < 0.0001); I = 78% T T T T
Test for overall effect: Z = 6.18 (p < 0.00001) -2 -1 0 1 2

Test for subgroup differences: chi? = 0.21, df = 1 (p = 0.65), I* = 0%

Favours (treatment)  Favours (control)

@
Stud b Treatment Control Weight ~ Mean difference Mean difference
tudy or Subgroup  nrean SD Total Mean SD  Total (%) IV, random, 95% CI 1V, random, 95% CI
Subgroup1: Syndrome differentiation
Fang 2014 8.35 1.54 257 888 192 257 16.6  -0.53 [-0.83,-0.23] —_
Ke 2012 691 0.72 45 8.43 1.07 40 152 -1.52[-1.91,-1.13] —
Wei 2008 8.11 0.76 70 8.78 0.82 70 172 -0.67 [-0.93,-0.41] —
Zhao 2014 7.07 09 35 795 1.61 35 11.6  -0.88 [-1.49,-0.27] —_—
Subtotal (95% CI) 407 402 60.6% -0.89 (-1.32, -0.45) .
Heterogeneity: tau? = 0.15; chi? = 17.02, df = 3 (p = 0.0007); I = 82%
Test for overall effect: Z = 4.02 (p < 0.0001)
Subgroup2: No-syndrome differentiation
Grant 2013 9.66 2.6 39 106 34 32 4.2 -0.94 [-2.37, 0.49]
Huang 2016 7.55 0.57 64 8.72 0.87 63 173 -1.17[-1.43,-0.91] —_
Shi 2016 7.7 2 34 103 25 31 6.1 -2.60 [-3.71, -1.49]
Sun 2011 7.59 1.85 110 851 255 106 119  -0.92[-1.52,-0.32] _—
Subtotal (95% CI) 247 232 39.4% -1.30(-1.83, -0.76) -
Heterogeneity: tau? = 0.16; chi® = 7.16, df = 3 (p = 0.07); I* = 58%
Test for overall effect: Z =4.73 (p < 0.00001)
Total (95% CI) 654 634 100.0% -1.05(~1.38,-0.71) N
Heterogeneity: tau? = 0.15; chi® = 31.36, df = 7 (p < 0.0001); I* = 78% T T T T
-2 -1 0 1 2

Test for overall effect: Z = 6.18 (p < 0.00001)
Test for subgroup differences: chi? = 1.36, df = 1 (p = 0.24), I> = 26.6%

Favours (treatment)  Favours (control)

(®)

FIGURE 6: Meta-analysis for the efficacy of QCMs in reducing the 2h postprandial blood glucose level. (a) Forest plot for comparisons
between the subgroups QCM + LM vs. LM. QCM + LM and QCM + LM vs. placebo/metformin + LM (treatment group vs. control group).
(b) Forest plot for comparisons in the subgroups complying with syndrome differentiation and not complying with syndrome differ-
entiation. LM: lifestyle modification; QCM: Qi-replenishing Chinese Medicine (treatment group vs. control group).

QCM groups achieved better reduction of HbAlc levels
(n=949; MD =-0.14, 95% CI [-0.22, -0.07]; p = 0.0003,
FF=0%). Importantly, the remaining three trials not
complying with syndrome differentiation did not report
any significant difference in the reduction of HbAlc levels
between QCM treatment groups and control groups
(n=263; MD=-0.35; 95% CI [-0.75, —0.04]; p = 0.08;
I’ =89%) (Figure 7(b)).

3.4. Adverse Events. Ten trials reported on adverse events,
among which three trials reported no occurrence of adverse
events, and the remaining seven reported the occurrence of
adverse events. The most common adverse events were gas-
trointestinal reactions, dizziness, and weakness. Overall, there
was no significant difference between QCM groups and control
groups in the occurrence of adverse events (n=1657;
MD =1.52; 95% CI [0.91, 2.53]; p=0.11; F=0%). In the
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Treatment Control Weight
Study or subgroup Mean SD Total Mean SD Total (9)

Subgroupl: QCM + LM vs. LM

Fang 2014 573 0.66 257 584 059 257 15.3
Huang 2016 545 039 64 606 033 63 15.0
Ke 2012 6.12 057 45 624 0.84 40 11.2
Shi 2016 6 0.6 34 6.5 0.5 31 12.1
Wei 2008 656 129 70 693 131 70 8.6
Zhao 2014 561 027 36 58 035 35 14.7
Subtotal (95% CI) 505 496  76.9

Heterogeneity: tau = 0.06, chi? = 40.96, df = 5 (p < 0.00001); I> = 88%
Test for overall effect: Z = 2.88 (p = 0.004)

Subgroup2: QCM + LM vs. Placebo/metformin + LM

Grant 2013 6.5 0.7 39 6.4 0.6 32 11.3
Wang 2018 571 083 70 585 085 70 11.8
Subtotal (95% CI) 109 102 23.1

Heterogeneity: tau? = 0.01; chi® = 1.31, df = 1 (p = 0.25); I = 24%
Test for overall effect: Z = 0.23 (p = 0.82)

Total (95% CI) 614 598 100.0

Heterogeneity: tau® = 0.06; chi? = 48.23, df = 7 (p < 0.00001); I = 85%
Test for overall effect: Z =2.61 (p = 0.009)

Test for subgroup differences: chi? = 3.14, df = 1 (p = 0.08), I> = 68.2%

Mean difference Mean difference
1V, random,95% CI IV, random,95% CI
-0.11 [-0.22, -0.00] — -

-0.61 [-0.74, -0.48] —-

-0.12 [-0.43,0.19] —_—
-0.50 [-0.77, -0.23] B
-0.37 [-0.80, 0.06] _
-0.19 [-0.34, -0.04] —
~0.32 [-0.53, -0.10] o

0.10 [-0.20, 0.40] _
~0.14 [-0.42, 0.14] —

-0.03 [-0.26, 0.21] <o
-0.25 [-0.43, -0.06] <o

-1 -0.5 0 0.5 1

Favours (treatment)  Favours (control)

@

d b Treatment Control Weight ~ Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total (%)  IV;random, 95% CI 1V, random, 95% CI
Subgroup1: Syndrome differentiation

Fang 2014 573 0.66 257 584 059 257 153 -0.11 [-0.22, -0.00] —]

Ke 2012 6.12 057 45 624 0.84 40 112 -0.12 [-0.43,-0.19]

‘Wang 2018 571 083 70 585 085 70 11.8  -0.14 [-0.42,-0.14] —_—

‘Wei 2008 656 129 70 693 131 70 8.6 -0.37 [-0.60, -0.06] =

Zhao 2014 561 027 35 58 035 35 147 -0.19 [-0.34, -0.04] —
Subtotal (95% CI) 477 472 61.6  -0.14[-0.22,-0.07] ¢
Heterogeneity: tau? = 0.00; chi? = 1.84, df = 4 (p = 0.77); I = 0%

Test for overall effect: Z = 3.60 (p = 0.0003)
Subgroup2: No-syndrome differentiation

Grant 2013 65 07 39 6.4 06 32 11.3 -0.10 [-0.20, 0.40] ——

Huang 2016 545 039 64 6.06 033 63 15.0 -0.61 [-0.74, -0.48] -

Shi 2016 6 0.6 34 6.5 05 31 12.1  -0.50 [-0.77, -0.23] —_—
Subtotal (95% CI) 137 126 384 -0.35[-0.75, 0.04] -~
Heterogeneity: tau® = 0.11; chi? = 18.06, df = 2 (p = 0.0001); I> = 89%

Test for overall effect: Z=1.76 (p = 0.08)
Total (95% CI) 614 598  100.0 -0.25[-0.43, -0.06] <o
Heterogeneity: tau® = 0.06; chi® = 48.23, df = 7 (p < 0.00001); I = 85% T T T T

Test for overall effect: Z =2.61 (p = 0.009)
Test for subgroup differences: chi? = 1.04, df = 1 (p = 0.31), I* = 3.4%

-1 -05 0 0.5 1

Favours (treatment)  Favours (control)

(b)

FIGURE 7: Meta-analysis for the efficacy of QCMs in reducing the HbAlc level. (a) Forest plot for comparisons between the subgroups
QCM +LM vs. LM. QCM +LM and QCM + LM vs. placebo/metformin + LM (treatment group vs. control group). (b) Forest plot for
comparisons in the subgroups complying with syndrome differentiation and not complying with syndrome differentiation. LM: lifestyle
modification; QCM: Qi-replenishing Chinese Medicine (treatment group vs. control group).

subgroup analysis, the results from three trials comparing
QCM + LM versus LM indicated that no significant difference
was found between QCM groups and control groups (1= 664;
RR=2.30; 95% CI [0.93, 5.72]; p=0.07; F=0%). The
remaining four trials comparing QCM + LM versus placebo/
metformin+LM also reported similar results (n=991;
RR = 1.22; 95% CI [0.65, 2.28]; p = 0.53; I = 0%) (Figure 8(a)).
Three trials complying with syndrome differentiation

demonstrated that there was a significant difference in the
occurrence of adverse events between QCM groups and control
groups (n1=739; RR=2.60; 95% CI [1.02, 6.62]; p = 0.04;
F=0%). The remaining four trials not complying with syn-
drome differentiation indicated that no difference existed in the
occurrence of adverse events between QCM groups and control
groups (n=918; RR=1.15; 95% CI [0.62, 2.15]; p = 0.66;
F=0%) (Figure 8(b)).



12 Evidence-Based Complementary and Alternative Medicine

Treatment Events Weight Risk ratio Risk ratio
Study or subgroup Events Total Control Total (o)  M-H, fixed, 95% CI M-H, fixed, 95% CI

Subgroupl: QCM + LM vs. LM

Fang 2014 9 257 5 257 211 1.80 [0.61, 5.30] B
Ke 2012 5 45 0 40 2.2 9.80 [0.56, 171.94]
Shi 2016 1 34 1 31 44 0.91 [0.06, 13.96]
Subtotal (95% CI) 336 328 27.8 2.30[0.93, 5.72] o
Total events 15 6

Heterogeneity: chi = 1.63, df = 2 (p = 0.44); > = 0%
Test for overall effect: Z = 1.80 (p = 0.07)

Subgroup2: QCM + LM vs. Placebo/metformin + LM

Giant 2013 1 39 0 32 2.3 2.48 [0.10, 58.76]
Lian 2014 15 210 11 210 46.5 1.36 [0.64, 2.90] T
Wang 2017 3 182 5 180 21.3 0.59 [0.14, 2.45] — &
Wang 2018 1 70 0 70 2.1 3.00 [0.12, 72.40]
Subtotal (95% CI) 501 492 722 1.22[0.65 2.28] >
Total events 20 16
Heterogeneity: chi® = 1.58, df = 3 (p = 0.66); I* = 0%
Test for overall effect: Z = 0.62 (p = 0.53)
Total (95% CI) 837 820 1000 1.52[0.91,2.53] ®»
Total events 35 22
Heterogeneity: chi? = 3.90, df = 6 (p = 0.69); I> = 0% T T T T
Test for overall effect: Z=1.61 (p =0.11) 0.005 0.1 1 10 200

: chi2 - _ _ 2 _
Test for subgroup differences: chi® = 1.27,df =1 (p = 0.26), I’ = 21.3% Favours (treatment) Favours (control)

(a)

Stud : Treatment Control  Wejght Risk ratio Risk ratio

tudy or subgroup Events Total Events Total (9) M-H, fixed, 95% CI M-H, fixed, 95% CI
Subgroup1: Syndrome differentiation

Fang 2014 9 257 5 257 21.1 1.80 [0.61, 5.30] —t

Ke 2012 5 45 0 40 2.2 9.80 [0.56, 171.94]

Wang 2018 1 70 0 70 2.1 3.00 [0.12, 72.40] -
Subtotal (95% CI) 372 367 25.5 2.60 [1.02, 6.62] ’
Total events 15 5
Heterogeneity: chi® = 1.28, df = 2 (p = 0.53); I = 0%
Test for overall effect: Z = 2.01 (p = 0.04)
Subgroup2: No-syndrome differentiation

Grant 2013 1 39 0 32 2.3 2.48 [0.10, 58.76]

Lian 2014 15 210 11 210 46.5 1.36 [0.64, 2.90] ——

Shi 2016 1 34 1 31 4.4 0.91 [0.06, 13.96]

Wang 2017 3 182 5 180 21.3 0.59 [0.14, 2.45] —
Subtotal (95% CI) 465 453 745 1.15 [0.62, 2.15] <>
Total events 20 17
Heterogeneity: chi? = 1.29, df = 3 (p = 0.73); > = 0%
Test for overall effect: Z = 0.44 (p = 0.66)
Total (95% CI) 837 820 100.0 1.52[0.91, 2.53] 4‘
Total events 35 22
Heterogeneity: chi? = 3.90, df = 6 (p = 0.69); I> = 0% ' ' ' '
Test for overall effect: Z=1.61 (p =0.11) 0.005 0.1 1 10 200
Test for subgroup differences: chi?=2.02,df = 1 (p = 0.15), I = 50.6% Favours (treatment) Favours (control)

(b)

FIGURE 8: Meta-analysis for the occurrence of adverse events. (a) Forest plot for comparisons between the subgroups QCM + LM vs. LM.
QCM +LM and QCM +LM vs. placebo/metformin + LM (treatment group vs. control group). (b) Forest plot for comparisons in the
subgroups complying with syndrome differentiation and not complying with syndrome differentiation. LM: lifestyle modification; QCM:
Qi-replenishing Chinese Medicine (treatment group vs. control group).
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4. Discussion

In the present investigation, we conducted a meta-analysis to
verify the efficacy and safety of QCMs in treating predia-
betes. Overall, we observed that treatment with QCMs
significantly ameliorated the clinical outcomes of predia-
betes. Meanwhile, we did not find any significant difference
in the occurrence of adverse events between QCM groups
and control groups in the overall data. Thus, the efficacy and
safety of QCMs in treating prediabetes were verified. Im-
portantly, in the subgroup analysis, we found that pre-
scribing QCMs complying with syndrome differentiation
resulted in significant amelioration of all the indices of
prediabetes. However, prescribing QCMs not complying
with syndrome differentiation could not achieve significant
amelioration in FBG and HbA Ic levels. Therefore, we believe
that complying with the principle of syndrome differenti-
ation can lead to better efficacy in treating prediabetes.
Furthermore, the subgroup with syndrome differentiation
had a higher occurrence of adverse events, which indicated
that the adverse events of traditional medicines cannot be
ignored. To the best of our knowledge, this is the first meta-
analysis to elucidate the importance of the principle of
syndrome differentiation. We believe that the findings of the
present study can provide convincing evidence regarding the
efficacy and safety of QCMs in treating prediabetes and the
crucial role of syndrome differentiation in TCM practice.

4.1. Evidence of Efficacy and Safety of QCMs. We verified
various indices related to the clinical outcomes of predia-
betes. First, we found that QCMs led to a significant lower
incidence rate of T2D during the follow-up period (2-24
months) (Figure 3). Both the overall data and the subgroup
analysis provided the same results, thereby suggesting that
QCMs can prevent the progression of prediabetes to T2D. In
addition, QCMs significantly normalized the BG levels
(Figure 4) and reduced the overall levels of FBG (Figure 5),
2hPG (Figure 6), and HbAlc (Figure 7). Therefore, QCMs
improved the worsened indices of prediabetes in compar-
ison with patients undergoing LM and/or placebo/metfor-
min. These ameliorations led to a comprehensive result, that
is, the reduction in the incidence rate of T2D. The evidence
obtained in this investigation confirmed that QCMs are a
better selection in addition to the conventional LM and
antidiabetic medicine for treating subjects with prediabetes.

Furthermore, the overall analysis of adverse events did
not indicate that QCMs caused more adverse events than the
conventional LM and/or placebo/metformin (Figure 8),
thereby confirming the safety of QCMs. Still, importantly, in
the subgroup analysis, we did find that the subgroup with
syndrome differentiation exhibited higher occurrence of
adverse events than the groups not using QCMs
(Figure 8(b)). These results indicated that the adverse events
of QCMs must be seriously considered in clinical practice.
Currently, there is an increasing focus on the adverse events
of traditional medicines. Although several clinicians prac-
ticing TCM traditionally believe that TCM treatments have
no or few adverse effects [13, 29], several reports have
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emphasized that adverse events do occur in TCM treat-
ments. For instance, Ng et al. reported on the adverse events
of aristolochic acids in several herbal medicines [30]. One of
our previous studies also discussed the potential adverse
events such as the occurrence of melanosis coli when using
herbal medicines for treating cholelithiasis [29]. Results of
the present study have reconfirmed the occurrence of ad-
verse events in the subgroup with syndrome differentiation.
In fact, the safety of traditional medicines also requires
rigorous verification, which is similar to the use of Western
medicine. As our previous study indicated that “lack of
reporting of adverse events and follow-up” has been a
primary nonsystematic problem encountered in several
TCM studies [13], based on the results of the present study,
we suggest that the adverse events of TCM cannot be
ignored.

4.2. Principle of Syndrome Differentiation: Is It Really Im-
portant for TCM? Another important finding was derived
from our subgroup analysis. Although the results of the
incidence rate, normalization of BG levels, and changes in
2hPG levels indicated that both trials with and without
complying with syndrome differentiation achieved signifi-
cant improvements, we found that the subgroup with
syndrome differentiation achieved significant improvement
in terms of FBG (Figure 5(b)) and HbAlc (Figure 7(b))
levels, whereas the subgroup without syndrome differenti-
ation did not. FBG and HbAlc are very important indices
reflecting the fluctuation of basal and long-term blood
glucose levels in both T2D and prediabetes. Although we did
not directly compare the data between the subgroups with
and without syndrome differentiation, our results provided
indirect evidence indicating that patients using TCM pre-
scription on the basis of syndrome differentiation achieved
better efficacy. It is well known that the principle of syn-
drome differentiation is one of the most important char-
acteristics of TCM. In other countries, such as Japan, TCM
herbs are always selected based on the symptom or disease.
Even in China, this scenario can be seen when TCM herbs
are prescribed by a clinician practicing Western Medicine.
Our results also indicated that prescribing without com-
plying with the principle of syndrome differentiation can
also achieve efficacy; however, in case these TCMs were
selected by complying with the principle of syndrome dif-
ferentiation, the efficacy might be better. We have provided
indirect evidence regarding the importance of the principle
of syndrome differentiation in the clinical practice of TCM.
We intend to design a study directly comparing the efficacy
and safety of trials with and without complying with the
principle of syndrome differentiation in our future
investigation.

4.3. Strength of the Evidence. The quality of studies of al-
ternative therapy, including TCM, is always questioned due
to the flaws in the experimental design [13, 29, 31]. To obtain
convincing evidence, we selected only those trials whose
Jadad scores were >4. Randomization, control, and blinding
(or using objective indices [13]) were designed in the
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involved studies. Furthermore, in some trials, the experi-
ment was designed using “T'+C vs. C+P (T: therapy of
traditional medicine; C: conventional treatments; P: pla-
cebo), which has been described in our previous studies
[13, 29, 31]. Of the included 11 studies, 10 reported on
adverse events. Five of the 11 studies reported allocation
concealment. Systematic problems and nonsystematic
problems that were defined in our previous study [13] were
not found in the articles included in this meta-analysis.
Hence, the quality of these included studies was satisfactory,
and the meta-analysis conducted on the basis of these trials is
convincing.

4.4. Limitations of the Evidence. Although most of the
problems such as the flaws in the experimental design, which
were well documented in our previous studies
[13, 29, 31, 32], have been improved in the studies included
in the present meta-analysis, the evidence obtained from this
study suffers from the following limitations. (i) We included
only 11 trials, and the sample size in some trials was small
(Table 2). (ii) The follow-up period (2-24 months) was
extremely short to draw a rigorous conclusion, because the
progression from prediabetes to T2D is generally chronic.
(iii) As described in our previous study, complete blinding
and allocation concealment are very difficult to achieve in
studies on alternative therapy. Using an objective index
during the clinical observation might be a better solution
[13]. With further advancements in TCM and education of
evidence-based medicine, we believe that the quality of
studies in TCM could improve. Therefore, we expect more
well-designed, multicenter RCTs with large sample sizes,
long-term follow-up, and objective indices in the future,
which can provide more reliable evidence.

5. Conclusions

We designed and conducted a meta-analysis to verify the
efficacy and safety of QCMs in treating prediabetes. Our
overall results showed that QCM:s significantly improved the
incidence rate and normalized the levels of BG, FBG, 2hPG,
and HbAlc in patients with prediabetes, but they did not
improve the occurrence of adverse events. The efficacy and
safety of QCMs were verified. In addition, we found that
trials complying with syndrome differentiation achieved
significant improvement in all the indices, whereas trials not
complying with syndrome differentiation could not signif-
icantly improve FBG and HbAlc levels. These findings
provided an indirect evidence demonstrating the impor-
tance of the principle of syndrome differentiation in the
clinical practice of TCM. Furthermore, the subgroup with
syndrome differentiation exhibited a higher occurrence of
adverse events than patients not using QCMs, which sug-
gested that the adverse events of QCMs cannot be ignored.
These findings are helpful in understanding the clinical value
of QCM:s in treating prediabetes, along with the significance
of complying with the principle of syndrome differentiation
in TCM. Moreover, the adverse events of TCM cannot be
ignored.
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