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Background: Numerous randomized controlled trials (RCTs) conducted in
China have shown that jinlida granules are a promising traditional Chinese
medicine (TCM) for the treatment of persons with type 2 diabetes mellitus
(T2DM). Controversial results have been reported in different RCTs. The aim of
our study was to evaluate the adjuvant hypoglycemic effect of jinlida granules
on persons with T2DM and to explore the source of heterogeneity between
these RCTs.

Materials and methods: Medical article databases were individually searched
by two authors for RCTs that provided data regarding the effect of jinlida
granules in the treatment of T2DM before 1 June 2022. The methodological
quality of the included RCTs was comprehensively assessed by two authors.
Data from RCTs with low risk of bias were pooled using Stata SE 12.0 (random-
effects model). Evidence derived from the meta-analysis will be assessed
according to the GRADE system.

Results: Twenty-two RCTs were eventually included in the systematic review and
three RCTs with low risk of bias were analyzed in the meta-analysis. Compared
with the control groups, significant changes were found in lowering glycosylated
hemoglobin alc (mean difference -0.283 with 95% Cl -0.561, -0.004; P=0.046),
and were not found in lowering 2-hour postprandial glucose (mean
difference -0.314 with 95% CI -1.599, 0.972; P=0.632) and fasting blood
glucose (mean difference -0.152 with 95% CI -0.778, -0.474; P=0.634) in the
jinlida groups. The GRADE-assessed evidence quality for the outcomes
was moderate.

Conclusion: The adjuvant hypoglycemic effect of jinlida granules on adult
Chinese persons with T2DM was statistically found in lowering HbAlc and was
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not statistically found in lowering FPG and 2h-PG. Evidence grading should be
considered moderate, and the results should be interpreted cautiously. Whether
the efficacy of HbAlc-lowering related to clinical significance remains to be
investigated in future RCTs. Differences in HbAlc, FPG and 2h-PG at baseline and
high risk of bias were important source of heterogeneity between these RCTs. In
order to objectively evaluate the efficacy of jinlida granules on T2DM, it is
urgently needed that high-quality RCTs evaluating the hypoglycemic effect of
jinlida granules in the treatment of qgi-yin deficiency pattern T2DM.

Systematic review registration: https://www.crd.york.ac.uk/prospero/,

identifier CRD42018085135.

KEYWORDS

Jinlida granule, add-on therapy, type 2 diabetes, syndrome differentiation

qi-yin deficiency

1 Introduction

Diabetes mellitus, 90-95% of which is accounted for type 2
diabetes mellitus (T2DM), is an important cause of mortality
and morbidity. The prevalence of diabetes mellitus continues
to increase worldwide and in China. It is estimated that
there were approximately 462 million persons with T2DM
worldwide in 2017 (1, 2). The estimated prevalence of diabetes
mellitus in adults living in mainland China was 11.2% to 12.8%
in 2017 (3). Despite the efforts of the Western medicine, the
increasing incidence of T2DM has indicated that available
treatments are insufficient to reduce the prevalence of diabetes
mellitus (4).

TCM has been universally used in China for thousands of
years to treat diabetes mellitus through the dialectical approach
of TCM (5). The curative effect of TCM in the prevention and
treatment of T2DM has been comprehensively recognized in
China (6). Studies of Chinese herbal medicine, especially those
published in English journals, have opened up a new path for the
treatment of T2DM and the efficacy of Chinese herbal medicine
should be investigated and verified further (7, 8). According to
syndrome differentiation in TCM, there are several subtypes of
T2DM, such as yin-yang deficiency pattern T2DM, gqi-yin
deficiency pattern T2DM (QYDT2DM), yin deficiency and dry
heat pattern T2DM, and other patterns (6, 9). Jinlida granules
(JinLiDaKeLi), which are considered suitable for persons with
QYDT2DM, are a traditional Chinese patent medicine
(Shijiazhuang Yiling Pharmaceutical Co.) made of 17 herbs
(Ginseng, rhizoma polygonati, dogwood, rehmanniae,
anemarrhena, ophiopogon japonicus, polygoni multiflori,
cortex lycii radices, coptis chinensis, salvia, rhizoma
atractylodis lanceae, poria perrin, puerariae, semen litchi,
epimedium and sophorae flavescentis) (10).
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An animal study indicated that jinlida granules could
alleviate metabolic disorders and ameliorate dysfunction of the
hypothalamic-pituitary-thyroid axis (11, 12). Numerous RCTs
in China have shown that jinlida granules significantly reduce
FPG, 2h-PG and HbAlc in persons with T2MD (13-17). A
system review and meta-analysis of RCTs also showed that
jinlida granules statistically and clinically lower FPG, 2-h PG,
and HbAIc in persons with T2DM (18). However, significant
changes in the main outcomes (HbAlc, FPG, 2-h PG) were not
shown between the jinlida combined with metformin group and
the metformin group in a newly published RCT (19). The aim of
our study was to evaluate the adjuvant hypoglycemic effect of
jinlida granules on persons with T2DM and to explore the
source of heterogeneity between these RCTs.

2 Materials and methods
2.1 Systematic review registration

The protocol of our study was registered on 17 January 2018,
and the registration number in PROSPERO is CRD42018085135.
(https://www.crd.york.ac.uk/prospero/).

2.2 Search Strategy

Chinese databases (CNKI and Wan-fang) and English
databases (PubMed, the Cochrane Library, Embase) were
independently searched by two investigators (Zhao X and Liu
L). Investigators searched the databases for articles published
before 1 June 2022 using the following terminology: diabetes,
jinlida, randomized, random and the corresponding Chinese
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terminology for Chinese databases. The search strategy for
databases was [random(Text Word)] OR [randomized(Text
Word)] AND [diabetes(Abstract)] AND [jinlida(Abstract)].
Other reports were identified by examining the references of
the obtained articles. The PRISMA reporting guidelines were
followed in our study.

2.3 Selection criteria

The titles and abstracts of all acquired reports were first
screened (Zhao X and Liu L). Studies fulfilling the following
criteria (PICOS) were included: (1) the study recruited adult
T2DM participants without severe renal or hepatic insufficiency
or severe complications of diabetes; (2) the intervention was
jinlida granules with metformin, and the comparison was
metformin; (3) the primary outcomes were FPG, 2-h PG, and
HbAIc after treatment; and (4) the study design was an RCT to
lower the risk of bias. RCTs fulfilling the following criteria were
excluded: (1) animal studies, case reports, meta-analyses,
reviews, conference proceedings, and letters. (2) The number
of participants in both groups and the levels of FPG, 2-h PG, and
HbAlc (mean + standard deviation) after treatment were not
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FIGURE 1
Flowchart of the study’s selection process.
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available. (3) There were significant differences in baseline
characteristics between the jinlida group and the control
group. (4) The participants in the RCTs were pregnant and
lactating. Then, full-text reading was completed according to the
given selection criteria (Figure 1).

2.4 Data extraction

Two authors (Zhao X and Liu L) independently extracted
necessary information and data on outcomes from eligible RCT's
(Table 1); the extracted data were as follows: author name, number
of participants in each group (n), syndrome differentiation of
TCM, age of participants, interventions, comparison, outcomes,
and duration. If necessary data were not available in the RCTs, we
contacted the corresponding author to request the missing data.

2.5 Quality assessment

The methodological quality assessment of the included
RCTs was independently completed by two researchers (Zhao
X and Liu L) in line with the Cochrane Risk of Bias Assessment

Records removed before
screening:
Duplicate records (n=166)

Records excluded (n=306):
Not eligible for the included
criteria

Reports (n=8) excluded for
reasons:

1.other dosage forms (1)

2 Participant are diabetes (1)
3.Different intervention (3)
4 Duplicate data (1)

5.Letter (1)

6.data inconsistency(1)
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TABLE 1 The main information and risk of bias assessment of the included RCTs.

Author Year

Pan

Lian

Zhao

Wang

Xing

Zhang

Wu

Liu

Li

Zhou

Wang

Liu

Zhang

2021

2015

2017

2016

2021

2019

2019

2017

2017

2020

2020

2020

2019

2018

Age*
I(n);
C(n)

5457 +
10.54(33);
56 + 9.47
(36)
55.18 +
9.13(92);
55.81 +
9.93 (94)

51.76 =
8.88(78);
49.44 +
10.93(78)

5428 +
9.23(90);
5471 +
9.83(90)

57.58
2.13(50);
57.7 +
2.24(50)

4725
5.17(61);
46.61 +
5.08(61)

45.14
6.13(56);
46.32
5.55(56)

69.1 8.2
(60); 68.6
+ 7.1 (60)

72.96 +
2.87(46);
72.16 +
2.14(46)

3248 +
2.28(39);
3251 +
2.25(39)

50.57 +
8.1(65);
47.89 +
6.72(65)

64.42 +
5.31(40);
63.96 +
5.42(40)

624 £59
(30); 62.1
+6.1(30)

4826 +
4.93(35);
47.14 +
4.87(35)
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SDM Interventions

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

QYD

N.A.

QYD

N.A.

N.A.

N.A.

N.A.

N.A.

(usage)

Metformin (0.5g
tid)+

Jinlida granule (9g
tid)
Metformin(0.5g
bid)+ Jinlida
granule (9g tid)

Metformin(0.5g
tid)+

Jinlida granule (9g
tid)
Metformin(1.5g/
day)+

Jinlida granule (9g
tid)
Metformin(0.25g
tid)+

Jinlida granule(9g
tid)
Metformin(0.5g
tid)+

Jinlida granule (9g
tid)
Metformin(0.5g
tid)+

Jinlida granule (9g
tid)
Metformin(0.5g
tid)+

Jinlida granule (9g
tid)
Metformin(0.5g
tid)+

Jinlida granule(9g
tid)
Metformin(0.5g
tid)+

Jinlida granule(9g
tid)
Metformin(0.5g
tid)+

Jinlida granule(9g
tid)
Metformin(0.5g
tid)+

Jinlida granule(9g
tid)
Metformin(>1g/
day)+

Jinlida granule(9g
tid)
Metformin(0.5g
bid)+

Jinlida granule (9g
tid)

Comparison Duration

(usage)

Metformin (0.5g
tid)+
placebo (9g tid)

Metformin (0.5g
bid)
+placebo (9g tid)

Metformin (0.5g
tid)+
placebo (9g tid)

Metformin(2g/
day)

Metformin(0.25g
tid)

Metformin(0.5g
tid)

Metformin(0.5g
tid)

Metformin(0.5g
tid)

Metformin(0.5g
tid)

Metformin(0.5g
tid)

Metformin(0.5g
tid)

Metformin(0.5g
tid)

Metformin(=1g/
day)

Metformin(0.5g
tid)

16 weeks

12 weeks

12 weeks

12 weeks

3month

12 weeks

3month

8 weeks®

3month#

3month®

12 weeks

3month

8 weeks®

8 weeks

04

10.3389/fendo.2022.1018450

Risk of Bias Assessment (ROB)

RSG AC PB

Low

Low

Low

Low

Low

Unclear

Unclear

Unclear

Unclear

Unclear

Low

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Low

High

High

High

High

High

High

High

High

High

High

High

DB

Low

Low

Low

High

High

High

High

High

High

High

High

High

High

High

AB

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Unclear

Low

Low

Unclear

RB

Low

Low

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

Unclear

OB Overall

Unclear Low

Unclear Low

Unclear Low

Unclear

High
Unclear High
Unclear High
Unclear High
Unclear High
Unclear High
Unclear High
Unclear High
Unclear High
Unclear

High

Unclear

High

(Continued)

frontiersin.org


https://doi.org/10.3389/fendo.2022.1018450
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Zhao et al.

TABLE 1 Continued

Author Year Ager SDM Interventions
I(n); (usage) (usage)
C(n)
Wang 2017 56 135 N.A.  Metformin (0.5  Metformin (0.5g
(55); tid)+ tid)
57 +12.1 Jinlida granule (9g
(55) tid)
Zheng 2016 46+4 N.A.  Metformin(0.5-1g/ Metformin(0.5-
(74); 48 + day) 1g/day)
5(74) +Jinlida granule
(9 tid)
Yue 2016  40-63(30); N.A. Metformin (N.A.)  Metformin
43-74(30) + (N.A)
Jinlida granule (9g
tid)
Guo 2013 532 +94 NA. Metformin (0.5g Metformin (0.5
(44); 52.2 tid)+ tid)
+ 9.5(44) Jinlida granule (9g
tid)
Song 2017 55.1 + N.A. Metformin(0.5g Metformin(0.5g
12.4(30); tid)+ tid)
56 + 11.4 Jinlida granule(9g
(30) tid)
Yuan 2018 45+ 6 N.A. Metformin (N.A.) Metformin
(66); 46 + + (N.A.)
4(66) Jinlida granule(9g
tid)
Tang 2017 51.83+ N.A.  Metformin(0.25g  Metformin(0.25g
12.61(35); tid)+ tid)
51.11 £ Jinlida granule(9g
11.44(35) tid)
Su 2014 30-70 QYD+ Metformin (N.A.) Metformin
(30); 30-  blood- + (N.A.)
70 (30)  stasis  Jinlida granule (9g
tid)

Comparison Duration

10.3389/fendo.2022.1018450

Risk of Bias Assessment (ROB)

RSG AC PB DB AB RB OB  Overall
60days Unclear Unclear High High Low Unclear Unclear High
3month Unclear Unclear High High Low Unclear Unclear High
16 weeks Unclear Unclear High High Unclear Unclear Unclear High
16 weeks Unclear Unclear High High Low Unclear Unclear High
3month Low Unclear High High Low Unclear Unclear High
4month Unclear Unclear High High Low Unclear Unclear High
8 weeks Unclear Unclear High High Low Unclear Unclear High
12 weeks Unclear Unclear High High Low Unclear Unclear High

SDM, syndrome differentiation of traditional Chinese medicine; n, sample size; I, interventions; C:comparison; N.A., not available; RSG, random sequence generation; AC, allocation
concealment; PB, performance bias; DB, detection bias; AB, attrition bias; RB, reporting bias; OB, other bias; *Mean + standard deviation (year); bid: two times daily; tid: three times daily;

“without outcome of PBG; “without outcome of HbAlc. QYD, qi-yin deficiency pattern.

Tool (20). Disagreements about the above process were resolved
by consulting with the third author (Liu J).

2.6 Statistical analyses

The effect values of RCTs were analyzed in the meta-analysis
using a random-effects model. Continuous data such as FPG, 2-h
PG, and HbAlc (mean * standard deviation) are described as
weighted mean differences (WMDs) with 95% confidence
intervals (CIs). The statistical heterogeneity among the RCTs
was considered to be notable according to an I value > 50%, and
the source of heterogeneity was analyzed. Sensitivity analysis
should be completed by eliminating studies individually.
Publication bias tests (Begg’s and Egger’s) should also be
performed (21, 22). Data processing in our meta-analysis was
performed using statistical software (Stata SE 12.0).

Frontiers in Endocrinology
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2.7 The evidence grading
(GRADE system)

The evidence grade of the outcome of our meta-analysis was
determined using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
guidelines (23).

3 Results

A total of 502 potential records were initially yielded. Of
these records, 472 were excluded after reviewing the titles and
abstracts due to lack of eligibility (n = 306) or duplicated reports
(n = 166). Eight articles were excluded for various reasons (24-
31). Finally, 22 RCTs were systematically reviewed (13-17, 19,
32-47).
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3.1 Assessment of methodological quality
of included RCTs

All included RCTs were performed in China with male and
female adult participants. Nine RCTs described the random
sequence method and only 3 RCTs described the method for
concealing the allocation of the intervention group or the
comparison group. only 3 RCTs were designed as double-
blind, placebo-controlled trials. Ten RCT's described the loss of
participants in the trials and only 2 RCT's have been registered in
the China Clinical Trials Registry (http://www.chictr.org.cn).
Nineteen RCTs were considered as high risk of bias and, only
3 RCTs were considered as low risk of bias according to the
assessment tool of risk of bias. The main information and risk of
bias assessment of the included RCTs are summarized in
Table 1. The nineteen RCTs with high risk of bias were only
described qualitatively instead of meta-analysis. Fourteen out of
the 16 RCTs with high risk of bias indicated that jinlida has an
adjuvant effect in reducing HbA1lc (Figure S1). Twelve out of the
18 RCTs with high risk of bias indicated jinlida has the adjuvant
effect in reducing 2h-PG (Figure S2). Sixteen out of the 19 RCTs
with high risk of bias indicated jinlida has the adjuvant effect in
reducing FPG (Figure S3). There seems to be a trend that the
adjunctive effects of lowering HbAlc and 2h-PG become more
pronounced with the year of publication. Only three RCT's with
low risk of bias were pooled for outcomes in the subsequent
meta-analysis.

Study

10.3389/fendo.2022.1018450

3.2 Data analysis of outcomes and
evidence grading

3.2.1 Comparison of changes in HbAlc
between Jinlida groups and control groups

Three RCTs included 411 individuals reported the effect of
jinlida granules on HbAlc. The pooled weighted mean
difference (WMD) of HbAlc after treatment was -0.298 (95%
CIL: -0.612, 0.017; P=0.064) with notable heterogeneity (I2 =
68.2%) (Figure 2). The pooled WMD of HbAlc before
treatment was -0.051 (95% CI: -0.284, 0.181; P=0.666)
without notable heterogeneity (I* = 20.4%). The difference in
HbAlc in the jinlida groups and control groups before
treatment may be a source of heterogeneity. Then, the WMD
of HbAlc after treatment in each RCT was adjusted according
to the levels of HbAlc before treatment. The pooled adjusted
WMD of HbAlc was -0.283 (95% CI: -0.561, -0.004; P=0.046)
without notable heterogeneity (I* = 0%). The adjusted WMD of
HbAlc was consistent among the three RCTs. However, the
results are imprecise and likely to be changed by future RCTs.
The evidence grading of changes in HbAlc should be
considered as moderate (Table 2).

3.2.2 Comparison of changes in FPG between
Jinlida groups and control groups

Three RCTs included 411 individuals reported the effect of
jinlida granules on FPG. The pooled WMD of FPG after

D WMD (95% Ci) Weight
1

Lian2015 (After treatment) —_— 062 (0.99, -0.25) 29.16
ha02017 (After treatment) _— -0.30 (058, -0.02) 35.42
Pan2021 (After treatment) —_— -003 (031, 025) 3543
Subtotal (-squared = 68.2%, p = 0.043) i 3 -030 (061, 0.02) 100.00
2

Lian2015 (Before treatment) —_— -0.23 (054, 0.08) 4236
Zhao2017 (Before treatment) —_— -0.01 (-0.44, 0.42) 2511
Pan2021 (Before treatment) _— 0.15 (:0.21,051) 3252
Subtotal (-squared = 20.4%, p = 0.285) <= -0.05(-0.28, 0.18) 100.00
3

Lian2015 (Adjusted) -039 (087, 0.09) 3331
ha02017 (Adjusted) -029(-0.80,022) 2988
Pan2021 (Adjusted) -0.18 (064, 0.28) 3682
Subtotal (-squared = 0.0%, p = 0.825) E— -0.28 (-0.56, -0.00) 100.00

NOTE: Weights are from random effects analysis

-992 0

FIGURE 2

992

Forest plots of changes in HbAlc between Jinlida Groups and Control Groups.
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TABLE 2 The evidence quality for the outcomes (GRADE system).

10.3389/fendo.2022.1018450

Outcomes AWMD ROB Inconsistency Indirectness Imprecision Other Sample size Evidence
(N) (95% CI) considerations quality
Interventions Comparison

HbAlc (3) -0.283 none  none none serious none 203 208 MODERATE
(-0.561, DODO
-0.004)

FBG (3) -0.314 none  serious none serious none 203 208 MODERATE
(-1.599, [S215215510)
0.972)

2h-PG (3) -0.152 none  serious none serious none 203 208 MODERATE
(-0.778, ®DDO
-0.474)

AWMD, adjusted weighted mean difference; ROB, risk of bias; N, numbers of RCTs; GRADE, Grading of Recommendations Assessment, Development and Evaluation

treatment was -0.414 (95% CI: -0.962, 0.135) with notable
heterogeneity (* = 77.4%) (Figure 3). The pooled WMD of
FPG before treatment was -0.348 (95% CI: -0.762, 0.065;
P=0.099) without notable heterogeneity (? ~ 0). The difference
in FPG in the jinlida groups and control groups before treatment
may be a source of heterogeneity. Then, the WMD of FPG after
treatment in each RCT was adjusted according to the levels of
FPG before treatment. The pooled adjusted WMD of FPG was
-0.152 (95% CI: -0.778, 0.474; P=0.634) without notable
heterogeneity (I* = 29.1%). The adjusted WMD of FPG in the
three RCTs was inconsistent, and the 95% CI of the pooled
adjusted WMD is great range. The evidence grading of changes
in FPG should also be considered as moderate (Table 2).

3.2.3 Comparison of changes in 2h-PG
between Jinlida groups and control groups
Three RCTs included 411 individuals reported the effect of
jinlida granules on 2h-PG. The pooled WMD of 2h-PG after
treatment was -0.921 (95% CI: -2.179, 0.338; P=0.152) with
notable heterogeneity (>~ 75.7%) (Figure 4). The pooled WMD
of 2h-PG before treatment was -0.672 (95% CI: -1.415, 0.071;
P=0.076) without notable heterogeneity (I* ~ 0). The difference
in 2h-PG in the jinlida groups and control groups before
treatment may be a source of heterogeneity. Then, the WMD
of 2h-PG after treatment in each RCT was adjusted according
to the levels of 2h-PG before treatment. The pooled adjusted
WMD of 2h-PG was -0.314 (95% CI: -1.599, 0.972; P=0.632)

Study %
D WMD (95% CI) Weight
1
Lian2015 (After treatment) —_— -1.06 (-1.62, -0.50) 2979
Zhao2017 (After treatment) —— -0.32 (-0.62, -0.02) 38.47
Pan2021 (After treatment) —_— 0.08 (-0.43, 0.59) 3174
Subtotal (-squared = 77.4%, p = 0.012) i 041 (:0.96, 0.14) 100.00
2
Lian2015 (Before treatment) —_— -0.45(-1.04,0.14) 49.46
Zhao2017 (Before treatment) -0.08 (-1.15, 0.99) 15.06
Pan2021 (Before treatment) —_— 0.32 (-1.01,0.37) 35.48
Subtotal (--squared = 0.0%, p = 0.833) <> -0.35(-0.76,0.07) 100.00
3
Lian2015 (Adjusted) -061(-1.43,021) 3885
Zhao2017 (Adjusted) 0.24 (-1.35, 0.87) 2496
Pan2021 (Adjusted) 0.40 (-0.46, 1.26) 36.19
Subtotal (-squared = 29.1%, p = 0.244) —_— [ 0,15 (:0.78, 0.47) 100.00
NOTE: Weights are from random effects analysis
T T
-1.62 0 162

FIGURE 3

Forest plots of changes in FPG between Jinlida Groups and Control Groups.
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Study %
D WMD (95% CI) Weight
1
Lian2015 (After treatment) —_— -2.26 (-3.48,-1.04) 31.44
Zhao2017 (After treatment) —— -0.83 (-1.50, -0.16) 3961
Pan2021 (After treatment) —_— 0.41(-0.98, 1.80) 2894
Subtotal (i-squared = 75.7%, p = 0.016) -<>> 0.92(-2.18,0.34) 100.00
2
Lian2015 (Before treatment) —_— -0.88 (-2.02, 0.26) 4255
Zhao2017 (Before treatment) —_— -0.50 (-2.04, 1.04) 2315
Pan2021 (Before treatment) —_— -0.53 (-1.80, 0.74) 3429
Subtotal (--squared = 0.0%, p = 0.894) <>- 067 (-1.41,0.07) 100.00
3
Lian2015 (Adjusted) -1.38 (-3.05, 0.29) 35.05
Zhao2017 (Adjusted) -0.33(-2.01, 1.35) 34.70
Pan2021 (Adjusted) 0.94 (-0.94, 2.82) 30.25
Subtotal (--squared = 38.9%, p = 0.194) -<:> -0.31(-1.60, 0.97) 100.00
NOTE: Weights are from random effects analysis
T T
-3.48 0 348
FIGURE 4

Forest plots of changes in 2h-PG between Jinlida Groups and Control Groups.

without notable heterogeneity (I° = 38.9%). The adjusted
WMD of FPG in the three RCTs was inconsistent and the
result of the pooled adjusted WMD was imprecise. The evidence
grading of changes in 2h-PG should also be considered as
moderate (Table 2).

4 Discussion

The global epidemic of T2DM is an alarming cause of
mortality and disability. Some physicians agree that herbal
medicine and its formulations are safe and useful in treating
persons with T2DM in many countries (48-50). The aim of our
study was to evaluate the adjuvant hypoglycemic effect of jinlida
granules in the treatment of T2DM and to explore the source of
heterogeneity between these RCTs.

Nineteen of the 22 included RCT's were assessed as high risk of
bias mainly because almost all the RCTs with high risk of bias did
not mention the process of allocation concealment or blinding
through the use of placebo. The results of most RCTs with high
risk of bias showed a significant hypoglycemic effect of jinlida
granules and the effects of lowering HbAlc and 2h-PG became
more pronounced with the year of publication. The absence of
blinding and insufficient randomization will result in between-
trial heterogeneity and exaggeration of the treatment effect in
RCTs (51-53). Considering the presence of methodological
heterogeneity between RCTs with high risk of bias and RCTs
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with low risk of bias. We only pooled the data of the three RCTs
with low risk of bias for outcomes.

Initially, the result of our meta-analysis did not show a
significant hypoglycemic effect of jinlida granules. Notable
statistical heterogeneity was present among the three RCTs
(I* ~ 68.2% for HbAlc; I* = 77.4% for FPG; I = 75.7% for 2h-
PG). Subsequently, efficacy after treatment in each RCT was
adjusted according to the levels of baseline. Notable statistical
heterogeneity was absent among the three RCTs (I* = 0 for
HbAlc P ~ 29.1 for FPG; I> ~ 38.9% for 2h-PG). It should be
considered that difference at baseline is another source of
methodological heterogeneity. The HbAlc-lowering effect of
jinlida granules was statistically found. A significant effect
of jinlida granules was still not statistically found in lowering
FPG and 2h-PG. An insufficient number of RCTs and the small
sample size resulted in imprecise results of our meta-analysis,
which may be altered by future RCTs with low risk of bias.
Additionally, statistical significance does not represent clinical
significance in superiority trials (54, 55). Evidence grading of
changes in HbAlc, FPG, and 2h-PG should be considered as
moderate (GRADE system) and be interpreted cautiously.

Our study is the first systematic review and meta-analysis
registered in PROSPRO to assess the adjuvant hypoglycemic
effect of jinlida granules on metformin. The clinical
heterogeneity of RCTs in our study was lower than that of the
previous similar system review and meta-analysis due to the
different inclusion criteria in the previous one (jinlida granules +
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hypoglycemic agents vs. hypoglycemic agents). In addition, the
methodological heterogeneity between RCTs with low risk of
bias and RCTs with high risk of bias is notable. We only pooled
the data of the three RCTs with low risk of bias for outcomes
instead of pooling them all (56). All RCTs in our study did not
share a common-effect size, which means fixed-effect model is
not appropriate for our meta-analysis (57). Effect values were
analyzed using random-effects model instead of fixed-effect
model. Many related RCTs have been published in the last
three years. Our study updated these new RCTs to provide the
latest information for rational decision by clinicians.

4.1 Limitations of the study

There are several limitations in our study. First, RCTs with
low risk of bias were inadequate to accomplish sensitivity
analysis and publication bias tests and to present robust
results. Second, it is valuable to explore the heterogeneity
among different subtypes of T2DM. RCTs with low risk of
bias recruited participants with T2DM but not QYDT2DM. It
was unable to achieve investigations of heterogeneity about
different subtypes of T2DM. Third, we did not include gray
literature data, which may contain useful data that could affect
the outcome of the meta-analysis. Fourth, estimation of adjusted
WMD reduces the test power of our meta-analysis. The quality
evidence of the GRADE system for the outcomes in our meta-
analysis was moderate and should be interpreted cautiously.

4.2 Implication of our study for TCM

4.2.1 Suggestions for design of future RCTs
about TCM

Many RCTs about TCM are of low quality (58). There are
several suggestions for future RCTs evaluating the efficacy of
TCM. Firstly, the future RCTs about this topic should be
designed and described in detail to minimize the risk of bias
in the following progress: how to generate the random sequence
and to conceal the allocation of intervention groups or
comparison groups; how to perform the blinding for
participants and researchers who may influence the results of
the trials; how to cope with the loss of participants in the trials;
Whether the protocol of the RCTs has been registered in the
China Clinical Trials Registry (http://www.chictr.org.cn).
Secondly, many RCTs about TCM only state that there was no
statistical difference in baseline characteristics between the
intervention group and comparison group without detailed
data. Differences at baseline are an important resource of
methodological heterogeneity. It is necessary that data of
baseline characteristics should be described in detail (mean
with standard deviation or median with quartiles). Thirdly,
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whether the RCTs completed written informed consent and
fulfilled ethical approval and the Declaration of Helsinki. Terms
that stigmatize people with diabetes, such as diabetes patients or
diabetic patients, should be replaced by persons with diabetes
(59, 60).

4.2.2 Suggestions for clinical practice and
policy of TCM

T2DM is a heterogeneous group of disorders. Syndrome
differentiation of TCM provides a new path for the classification
of T2DM and is a prerequisites for the efficacy of TCM (61, 62).
However, most RCTs have evaluated the adjuvant hypoglycemic
effect of jinlida granules without syndrome differentiation of
TCM. According to the package insert of jinlida granules and
guidelines of T2DM, the indications of jinlida granules are not
all subtypes of T2DM but rather QYDT2DM, which is only a
subset of T2DM (62-64). It is obvious that jinlida granules are
not suitable for persons with some other subtypes of T2DM such
as yin-yang deficiency pattern and damp-heat trapping spleen
pattern. Diagnosis and treatment guidelines of TCM should
emphasize that physicians to prescribe Chinese patent medicines
based on syndrome differentiation of TCM. RCTs that assess the
effectiveness of TCM should be designed to take into account
syndrome differentiation of TCM. In order to objectively
evaluate hypoglycemic effect of statistically found jinlida
granules, it is urgently needed that high-quality RCTs
evaluating the hypoglycemic effect of jinlida granules in the
treatment of QYDT2DM.

5 Conclusion

The adjuvant hypoglycemic eftect of jinlida granules on adult
Chinese persons with T2DM was statistically found in lowering
HbAlc and was not statistically found in lowering FPG and 2h-
PG. Evidence grading should be considered as moderate and the
results should be interpreted cautiously. Whether the efficacy of
HbAlc-lowering is related to clinical significance remains to be
investigated in future RCTs. Differences in HbAlc, FPG and 2h-
PG at baseline and high risk of bias were important source of
heterogeneity between these RCTs. In order to objectively
evaluate the efficacy of jinlida granules on T2DM, it is
urgently needed that high-quality RCTs evaluating the
hypoglycemic effect of jinlida granules in the treatment
of QYDT2DM.

Data availability statement
The original contributions presented in the study are

included in the article/Supplementary Material. Further
inquiries can be directed to the corresponding author.

frontiersin.org


http://www.chictr.org.cn
https://doi.org/10.3389/fendo.2022.1018450
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Zhao et al.

Author contributions

XZ designed the study, reviewed and revised the
manuscript. XZ and LL independently completed the reports
search, data extraction, quality assessment, and meta-analysis.
All authors contributed to the article and approved the
submitted version.

Funding

The study was funded by Initial Scientific Research Fund for
High-Level Talents of Chengde Medical University (201809
and 202204).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Khan MAB, Hashim M]J, King JK, Govender RD, Mustafa H, Al Kaabi J.
Epidemiology of type 2 diabetes - global burden of disease and forecasted trends. J
Epidemiol Glob Health (2020) 10(1):107-11. doi: 10.2991/jegh.k.191028.001

2. Zheng Y, Ley SH, Hu FB. Global aetiology and epidemiology of type 2
diabetes mellitus and its complications. Nat Rev Endocrinol (2018) 14(2):88-98.
doi: 10.1038/nrendo.2017.151

3. Li Y, Teng D, Shi X, Qin G, Qin Y, Quan H, et al. Prevalence of diabetes
recorded in mainland China using 2018 diagnostic criteria from the American
diabetes association: national cross sectional study. BMJ (2020) 369:m997.
doi: 10.1136/bmj.m997

4. Mustafa SB, Mehmood Z, Akhter N, Kauser A, Hussain I, Rashid A, et al.
Review-medicinal plants and management of diabetes mellitus: A review. Pak ]
Pharm Sci (2016) 29(5 Suppl):1885-91.

5. Tong XL, Dong L, Chen L, Zhen Z. Treatment of diabetes using traditional
Chinese medicine: Past, present and future. Am J Chin Med (2012) 40(5):877-86.
doi: 10.1142/50192415X12500656

6. Chinese Diabetes S and National Office for Primary Diabetes C. National
guidelines for the prevention and control of diabetes in primary care. Zhonghua Nei
Ke Za Zhi (2022) 61(3):249-62. doi: 10.3760/cma.j.cn112138-20220120-000063

7. Wu Z,Jin T, Weng J. A thorough analysis of diabetes research in China from
1995 to 2015: current scenario and future scope. Sci China Life Sci (2019) 62(1):46-
62. doi: 10.1007/s11427-018-9377-y

8. Li WQ, Liu WH, Qian D, Liu J, Zhou SQ, Zhang L, et al. Traditional Chinese
medicine: An important source for discovering candidate agents against hepatic
fibrosis. Front Pharmacol (2022) 13:962525. doi: 10.3389/fphar.2022.962525

9. Hou C, Cui Y, Xu Y, Wang Y, Hao Y. TCM syndrome recognition model of
type 2 diabetes mellitus in shanghai based on TCM inquiry information. Evid Based
Compl Alternat Med (2022) 2022:2843218. doi: 10.1155/2022/2843218

10. Zang S, Hou'Y, Ma K, Hao J, Li C, Song Y, et al. Effect of jinlida granules on
visceral fat accumulation in prediabetic rats. Chin J Exp Traditional Med Formulae
(2022) 28(08):37-45. doi: 10.13422/j.cnki.syfjx.20220839

11. Zhang H, Hao Y, Wei C, Yao B, Liu S, Zhou H, et al. Chinese Medicine
jinlida granules improve high-fat-diet induced metabolic disorders via activation of
brown adipose tissue in mice. BioMed Pharmacother (2019) 114:108781.
doi: 10.1016/j.biopha.2019.108781

Frontiers in Endocrinology

10

10.3389/fendo.2022.1018450

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/
fendo.2022.1018450/full#supplementary-material

SUPPLEMENTARY FIGURE 1
Weighted Mean Difference of HbAlc in each RCTs with High Risk of Bias
(Jinlida vs. Control).

SUPPLEMENTARY FIGURE 2
Weighted Mean Difference of 2h-PG in each RCTs with High Risk of Bias
(Jinlida vs. Control).

SUPPLEMENTARY FIGURE 3
Weighted Mean Difference of FPG in each RCTs with High Risk of Bias
(Jinlida vs. Control).

12. Wang C, Dai X, Zhang D, Liu Z, Huang Q. Jinlida granules improve
dysfunction of hypothalamic-Pituitary-Thyroid axis in diabetic rats induced by
STZ. BioMed Res Int (2018) 2018:4764030. doi: 10.1155/2018/4764030

13. Lian F, Tian J, Chen X, Li Z, Piao C, Guo J, et al. The efficacy and safety of
Chinese herbal medicine jinlida as add-on medication in type 2 diabetes patients
ineffectively managed by metformin monotherapy: A double-blind, randomized,
placebo-controlled, multicenter trial. PloS One (2015) 10(6):e0130550.
doi: 10.1371/journal.pone.0130550

14. Zhao J, Li Y, Liu S, Chao H, Pei G, Ha T, et al. The clinical observation of
jinlida granule as add-on metformin treat the newly diagnosed type 2 diabetic
patients. ] Tianjin Univ Traditional Chin Med (2017) 36(05):348-51. doi: 10.11656/
j.issn.1673-9043.2017.05.08

15. Xing X, Zhang W. Improvement effect of jinlida granule on pancreatic islet
function and glucose and lipid metabolism in patients with type 2 diabetes mellitus.
Chin J Clin Rational Drug Use (2021) 14(14):76-7. doi: 10.15887/j.cnki.13-1389/
r.2021.14.032

16. Liu J. Clinical effect of jinlida granule combined with metformin in the
treatment of newly diagnosed type 2 diabetes mellitus. Chin J Health Nutr (2020)
30(21):241.

17. Wang L. Clinical effect of jinlida granule combined with metformin in the
treatment of newly diagnosed type 2 diabetes mellitus. Healthy for Everyone. (2020)
4:226-7.

18. Lian F, Jin, Bao Q, Zhao Y, Tong X. Effectiveness of traditional Chinese
medicine jinlida granules as an add-on therapy for type 2 diabetes: A system review
and meta-analysis of randomized controlled trials. ] Diabetes (2019) 11(7):540-51.
doi: 10.1111/1753-0407.12877

19. Pan],XuY, Chen S, TuY, Mo Y, Gao F, et al. The effectiveness of traditional
Chinese medicine jinlida granules on glycemic variability in newly diagnosed type 2
diabetes: A double-blinded, randomized trial. ] Diabetes Res (2021) 2021:6303063.
doi: 10.1155/2021/6303063

20. Higgins JP, Altman DG, Gotzsche PC, Juni P, Moher D, Oxman AD, et al.
The cochrane collaboration’s tool for assessing risk of bias in randomised trials.
BM]J (2011) 343:d5928. doi: 10.1136/bm;j.d5928

21. Macaskill P, Walter SD, Irwig L. A comparison of methods to detect
publication bias in meta-analysis. Stat Med (2001) 20(4):641-54. doi: 10.1002/sim.698

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fendo.2022.1018450/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fendo.2022.1018450/full#supplementary-material
https://doi.org/10.2991/jegh.k.191028.001
https://doi.org/10.1038/nrendo.2017.151
https://doi.org/10.1136/bmj.m997
https://doi.org/10.1142/S0192415X12500656
https://doi.org/10.3760/cma.j.cn112138-20220120-000063
https://doi.org/10.1007/s11427-018-9377-y
https://doi.org/10.3389/fphar.2022.962525
https://doi.org/10.1155/2022/2843218
https://doi.org/10.13422/j.cnki.syfjx.20220839
https://doi.org/10.1016/j.biopha.2019.108781
https://doi.org/10.1155/2018/4764030
https://doi.org/10.1371/journal.pone.0130550
https://doi.org/10.11656/j.issn.1673-9043.2017.05.08
https://doi.org/10.11656/j.issn.1673-9043.2017.05.08
https://doi.org/10.15887/j.cnki.13-1389/r.2021.14.032
https://doi.org/10.15887/j.cnki.13-1389/r.2021.14.032
https://doi.org/10.1111/1753-0407.12877
https://doi.org/10.1155/2021/6303063
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1002/sim.698
https://doi.org/10.3389/fendo.2022.1018450
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Zhao et al.

22. Rucker G, Schwarzer G, Carpenter J. Arcsine test for publication bias in
meta-analyses with binary outcomes. Stat Med (2008) 27(5):746-63. doi: 10.1002/
sim.2971

23. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P,
et al. GRADE: An emerging consensus on rating quality of evidence and strength of
recommendations. BMJ (2008) 336(7650):924-6. doi: 10.1136/
bm;j.39489.470347.AD

24. Wang Z. Study on the improvement effect of jinlida combined with
metformin on interleukin, insulin resistance and clinical symptoms in patients
with type 2 diabetes mellitus. Clin Res (2021) 29(06):45-6.

25. Wang G. Clinical effect of jinlida granule combined with metformin in the
treatment of diabetes. Biped Health (2018) 27(15):109-10. doi: 10.19589/
j.cnki.issn1004-6569.2018.15.109

26. Tian J, Lian F, Yang L, Tong X. Evaluation of the Chinese herbal medicine
jinlida in type 2 diabetes patients based on stratification: Results of subgroup
analysis from a 12-week trial. J Diabetes (2018) 10(2):112-20. doi: 10.1111/1753-
0407.12559

27. QinL, Guo L, Guo Y. Observation on the effect of jinlida granule on diabetes
mellitus and islet function. Yin Shi Bao Jian (2018) 5(36):77-8. doi: 10.3969/
j.issn.2095-8439.2018.36.094

28. Huang ], Zheng Z, Huang W. Clinical study of JinLiDa KeLi in treating type
2 diabetes mellitus. Healthy Way (2016) 15(02):222.

29. Zhang Y, Wang W, Ning G. Study on the efficacy and safety of jinlida in
patients with inadequately controlled type-2 diabetes and dyslipidemia under life
style intervention (ENJOY LIFE study). ] Diabetes (2015) 7(2):268-9. doi: 10.1111/
1753-0407.12244

30. Ma Q, Wang S, Feng Y. Tianjin lida particles and glucophage improve islet
function in type 2 diabetic patients. Chin Med Modern Distance Educ China (2014)
12(11):48-9. doi: 10.3969/j.issn.1672-2779.2014.11.030

31. GaoY, Ding L, Cao Y, Wang M. Jinlida combined with western medicine in
the treatment of type 2 diabetes mellitus and its effect on hyperglycemia toxicity.
Shaanxi ] Traditional Chin Med (2009) 30(04):420-2. doi: 10.3969/j.issn.1000-
7369.2009.04.027

32. Zhou L. Clinical observation of jinlida granule combined with metformin in
the treatment of type 2 diabetes. ] Pract Diabetes (2020) 16(03):84-5.

33. Zang X YZ. Clinical effect of jinlida granule combined with metformin in the
treatment of newly diagnosed type 2 diabetes mellitus. Henan Med Res (2019) 28
(16):2999-3000. doi: 10.3969/j.issn.1004-437X.2019.16.062

34. Zang S, Zhu C, Zang J. Efficacy study of jinlida granule combined with
metformin in the treatment of patients with newly diagnosed type 2 diabetes
mellitus. World Latest Med Inf (2019) 19(A4):192-3. doi: 10.19613/j.cnki.1671-
3141.2019.104.118

35. Wu M. Effects of jinlida granules combined with metformin in treatment of
type 2 diabetes mellitus with deficiency of both qi and yin. Med J Chin People’
Health (2019) 31(06):96-8. doi: 10.3969/j.issn.1672-0369.2019.06.044

36. Yuan Q, Li S, Li H, Pu L, Yue Z, Liu F. Efficacy of metformin combined with
jinlida granules in the treatment of newly diagnosed type 2 diabetes mellitus and its
effect on islet function. Home Med (2018) 10):23-4. doi: 10.3969/j.issn.1671-
4954.2018.10.025

37. Liu Z, Yu P. Clinical effect of jinlida granules combined with metformin
hydrochloride sustained-release tablets on glucose and lipid metabolism in newly
diagnosed obese type 2 diabetes mellitus. Women’s Health Res (2018) 2:39-40.
doi: 10.3969/j.issn.2096-0417.2018.02.021

38. Wang L, Wang X XW. Clinical effect of jinlida granules on glucagon in
patients with newly diagnosed type 2 diabetes mellitus. ] Chin Foreign Med Res
(2017) 15(15):19-21. doi: 10.14033/j.cnki.cfmr.2017.15.010

39. Tang Y, Wang J, Yang J. Improvement effect of jinlida granule on islet
function and glucose and lipid metabolism in type 2 diabetes mellitus. Inner
Mongol ] Traditional Chin Med (2017) 36(15):56-7. doi: 10.16040/j.cnki.cnl5-
1101.2017.15.048

40. Song Y, 1i Z, DuH, Liu W, Luo D, Liu Y. Study on the protection mechanism
of gingre yigi method on the islet function in patients with new-onset type 2
diabetes. Chin J Integr Med Cardio-Cerebrovascular Dis (2017) 15(21):2663-6.
doi: 10.3969/j.issn.1672-1349.2017.21.003

41. Liu L, Feng X, Wang Y, Yang T, Ou X. Influence of jinlida particles
combined metformin on blood glucose and serum inflammatory of elderly
patients with type 2 diabetes. Chin J Clin Healthcare (2017) 20(1):71-3.
doi: 10.3969/].ISSN.1672-6790.2017.01.022

42. Li H, Song R, Liu X. Clinical observation of jinlida granule combined with
metformin on insulin resistance of type 2 diabetes mellitus with gi and yin
deficiency. Shenzhen ] Integrated Traditional Chin Western Med (2017) 27
(01):21-3. doi: 10.16458/j.cnki.1007-0893.2017.01.011

43. Zheng Q, Shen S, Yang F. Efficacy of metformin combined with jinlida
granules in the treatment of newly diagnosed type 2 diabetes mellitus and its effect

Frontiers in Endocrinology

11

10.3389/fendo.2022.1018450

on islet function. Chin J Clin Rational Drug Use (2016) 9(16):77-8. doi: 10.15887/
j.cnki.13-1389/r.2016.16.043

44. Yue G, Liu D. Efficacy observation of jinlida granule combined with
metformin in the treatment of patients with newly diagnosed type 2 diabetes
mellitus. Electronic ] Clin Med Literature (2016) 3(16):3305+8. doi: 10.16281/
j.cnkijocml.2016.16.118

45. Wang B, Jiao X, Chen Y, Yang L. A randomized controlled clinical study on
the combination of jinlida granules in patients with type 2 diabetes mellitus with
metformin. Pharmacol Clinics Chin Mater Med (2016) 32(03):181-3.
doi: 10.13412/j.cnki.zyyl.2016.03.052

46. Su M. Jin Li da particles in the treatment of patients with type 2 diabetes
mellitus (Qi yin liang xu jia yu zheng) clinical research [master’s degree].
Changchun University of Traditional Chinese Medicine (2015).

47. Guo M, Lu Y. Effect of jinlida granule combined with metformin on
treatment of patients with initial type2diabetes. J Clin Med Pract (2013) 17
(23):35-8. doi: 10.7619/jcmp.201323010

48. Thikekar AK, Thomas AB, Chitlange SS. Herb-drug interactions in diabetes
mellitus: A review based on pre-clinical and clinical data. Phytother Res: PTR
(2021) 35(9):4763-81. doi: 10.1002/ptr.7108

49. Harmsworth K, Lewith GT. Attitudes to traditional Chinese medicine
amongst Western trained doctors in the people’s republic of China. Soc Sci Med
(2001) 52(1):149-53. doi: 10.1016/s0277-9536(00)00124-6

50. Wang Y, Dai Z, Wang Q, He Y, Peng Y, Wu M, et al. Clinical application of
traditional Chinese medicine therapy for type 2 diabetes mellitus: An evidence
map. Evid Based Compl Alternat Med (2022) 2022:2755332. doi: 10.1155/2022/
2755332

51. Savovic J, Turner RM, Mawdsley D, Jones HE, Beynon R, Higgins JPT, et al.
Association between risk-of-Bias assessments and results of randomized trials in
cochrane reviews: The ROBES meta-epidemiologic study. Am J Epidemiol (2018)
187(5):1113-22. doi: 10.1093/aje/kwx344

52. Page M]J, Higgins JP, Clayton G, Sterne JA, Hrobjartsson A, Savovic J.
Empirical evidence of study design biases in randomized trials: Systematic review
of meta-epidemiological studies. PloS One (2016) 11(7):¢0159267. doi: 10.1371/
journal.pone.0159267

53. Rhodes KM, Turner RM, Savovic ], Jones HE, Mawdsley D, Higgins JPT.
Between-trial heterogeneity in meta-analyses may be partially explained by
reported design characteristics. J Clin Epidemiol (2018) 95:45-54. doi: 10.1016/
j.jclinepi.2017.11.025

54. Wang B, Wang H, Tu XM, Feng C. Comparisons of superiority, non-
inferiority, and equivalence trials. Shanghai Arch Psychiatry (2017) 29(6):385-8.
doi: 10.11919/j.issn.1002-0829.217163

55. Ganju J, Rom D. Non-inferiority versus superiority drug claims: the (not so)
subtle distinction. Trials (2017) 18(1):278. doi: 10.1186/s13063-017-2024-2

56. Wood L, Egger M, Gluud LL, Schulz KF, Juni P, Altman DG, et al. Empirical
evidence of bias in treatment effect estimates in controlled trials with different
interventions and outcomes: meta-epidemiological study. BMJ (2008) 336
(7644):601-5. doi: 10.1136/bm;j.39465.451748.AD

57. Borenstein M, Hedges LV, Higgins JP, Rothstein HR. A basic introduction
to fixed-effect and random-effects models for meta-analysis. Res Synth Methods
(2010) 1(2):97-111. doi: 10.1002/jrsm.12

58. HeJ, DuL, Liu G, FuJ, He X, YuJ, et al. Quality assessment of reporting of
randomization, allocation concealment, and blinding in traditional Chinese
medicine RCTs: A review of 3159 RCTs identified from 260 systematic reviews.
Trials (2011) 12:122. doi: 10.1186/1745-6215-12-122

59. Dickinson JK, Guzman SJ, Maryniuk MD, O’Brian CA, Kadohiro JK,
Jackson RA, et al. The use of language in diabetes care and education. Diabetes
Care (2017) 40(12):1790-9. doi: 10.2337/dcil7-0041

60. Banasiak K, Cleary D, Bajurny V, Barbieri P, Nagpal S, Sorensen M, et al.
Language matters - a diabetes Canada consensus statement. Can ] Diabetes (2020)
44(5):370-3. doi: 10.1016/j.jcjd.2020.05.008

61. Jiang M, Lu C, Zhang C, YangJ, Tan Y, Lu A, et al. Syndrome differentiation
in modern research of traditional Chinese medicine. J Ethnopharmacol (2012) 140
(3):634-42. doi: 10.1016/j.jep.2012.01.033

62. GuoJ, Chen H, SongJ, Wang ], Zhao L, Tong X. Syndrome differentiation of
diabetes by the traditional Chinese medicine according to evidence-based medicine
and expert consensus opinion. Evid Based Compl Alternat Med (2014)
2014:492193. doi: 10.1155/2014/492193

63. Zhang GD, Liu XX, Liang JL, Hu QM. The distribution pattern of traditional
Chinese medicine syndromes in 549 patients with type 2 diabetes. Diabetes Metab
Syndr Obes (2021) 14:2209-16. doi: 10.2147/DMS0.5295351

64. Dou Z,Xia Y, ZhangJ, Li Y, Zhang Y, Zhao L, et al. Syndrome differentiation
and treatment regularity in traditional Chinese medicine for type 2 diabetes: A text
mining analysis. Front Endocrinol (2021) 12:728032. doi: 10.3389/
fendo.2021.728032

frontiersin.org


https://doi.org/10.1002/sim.2971
https://doi.org/10.1002/sim.2971
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.19589/j.cnki.issn1004-6569.2018.15.109
https://doi.org/10.19589/j.cnki.issn1004-6569.2018.15.109
https://doi.org/10.1111/1753-0407.12559
https://doi.org/10.1111/1753-0407.12559
https://doi.org/10.3969/j.issn.2095-8439.2018.36.094
https://doi.org/10.3969/j.issn.2095-8439.2018.36.094
https://doi.org/10.1111/1753-0407.12244
https://doi.org/10.1111/1753-0407.12244
https://doi.org/10.3969/j.issn.1672-2779.2014.11.030
https://doi.org/10.3969/j.issn.1000-7369.2009.04.027
https://doi.org/10.3969/j.issn.1000-7369.2009.04.027
https://doi.org/10.3969/j.issn.1004-437X.2019.16.062
https://doi.org/10.19613/j.cnki.1671-3141.2019.104.118
https://doi.org/10.19613/j.cnki.1671-3141.2019.104.118
https://doi.org/10.3969/j.issn.1672-0369.2019.06.044
https://doi.org/10.3969/j.issn.1671-4954.2018.10.025
https://doi.org/10.3969/j.issn.1671-4954.2018.10.025
https://doi.org/10.3969/j.issn.2096-0417.2018.02.021
https://doi.org/10.14033/j.cnki.cfmr.2017.15.010
https://doi.org/10.16040/j.cnki.cn15-1101.2017.15.048
https://doi.org/10.16040/j.cnki.cn15-1101.2017.15.048
https://doi.org/10.3969/j.issn.1672-1349.2017.21.003
https://doi.org/10.3969/J.ISSN.1672-6790.2017.01.022
https://doi.org/10.16458/j.cnki.1007-0893.2017.01.011
https://doi.org/10.15887/j.cnki.13-1389/r.2016.16.043
https://doi.org/10.15887/j.cnki.13-1389/r.2016.16.043
https://doi.org/10.16281/j.cnki.jocml.2016.16.118
https://doi.org/10.16281/j.cnki.jocml.2016.16.118
https://doi.org/10.13412/j.cnki.zyyl.2016.03.052
https://doi.org/10.7619/jcmp.201323010
https://doi.org/10.1002/ptr.7108
https://doi.org/10.1016/s0277-9536(00)00124-6
https://doi.org/10.1155/2022/2755332
https://doi.org/10.1155/2022/2755332
https://doi.org/10.1093/aje/kwx344
https://doi.org/10.1371/journal.pone.0159267
https://doi.org/10.1371/journal.pone.0159267
https://doi.org/10.1016/j.jclinepi.2017.11.025
https://doi.org/10.1016/j.jclinepi.2017.11.025
https://doi.org/10.11919/j.issn.1002-0829.217163
https://doi.org/10.1186/s13063-017-2024-2
https://doi.org/10.1136/bmj.39465.451748.AD
https://doi.org/10.1002/jrsm.12
https://doi.org/10.1186/1745-6215-12-122
https://doi.org/10.2337/dci17-0041
https://doi.org/10.1016/j.jcjd.2020.05.008
https://doi.org/10.1016/j.jep.2012.01.033
https://doi.org/10.1155/2014/492193
https://doi.org/10.2147/DMSO.S295351
https://doi.org/10.3389/fendo.2021.728032
https://doi.org/10.3389/fendo.2021.728032
https://doi.org/10.3389/fendo.2022.1018450
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Treatment of type 2 diabetes mellitus using the traditional Chinese medicine Jinlida as an add-on medication: A systematic review and meta-analysis of randomized controlled trials
	1 Introduction
	2 Materials and methods
	2.1 Systematic review registration
	2.2 Search Strategy
	2.3 Selection criteria
	2.4 Data extraction
	2.5 Quality assessment
	2.6 Statistical analyses
	2.7 The evidence grading (GRADE system)

	3 Results
	3.1 Assessment of methodological quality of included RCTs
	3.2 Data analysis of outcomes and evidence grading
	3.2.1 Comparison of changes in HbA1c between Jinlida groups and control groups
	3.2.2 Comparison of changes in FPG between Jinlida groups and control groups
	3.2.3 Comparison of changes in 2h-PG between Jinlida groups and control groups


	4 Discussion
	4.1 Limitations of the study
	4.2 Implication of our study for TCM
	4.2.1 Suggestions for design of future RCTs about TCM
	4.2.2 Suggestions for clinical practice and policy of TCM


	5 Conclusion
	Data availability statement
	Author contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


