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Background. Diabetic kidney disease (DKD) is the most important cause of the end-stage renal disease (ESRD) and the main cause
of renal replacement therapy. Excessive inflammatory response and renal fibrosis are the keys to the development of this disease,
and the conventional Western medical treatment is difficult to achieve and obtain long-term stable clinical results in all patients
with DKD. Many studies have shown that Chinese medicine as a complementary and alternative medicine may be another
therapeutic option to mitigate the progression of DKD to ESRD. In recent years, many doctors have used the Bushen Huoxue
therapy to assist Western medicine in the treatment of the disease and have achieved certain clinical effects. However, most of the
current studies are small sample studies, and there is no evidence-based confirmation. Objective. To systematically evaluate the
efficacy and safety of the Bushen Huoxue therapy combined with conventional Western medicine in the treatment of DKD.
Methods. A comprehensive search of literature databases such as CNKI, Wanfang, Pubmed, and Cochrane Library was conducted.
The screening condition was that the control group was treated with conventional Western medicine and the experimental group
was treated with Bushen Huoxue therapy’s RCT on top of the control group, and the RCTs were published from January 2011 to
October 2021. The Cochrane risk bias assessment tool was used for literature quality evaluation, and RevMan 5.3 software was
used for statistical analysis. Results. A total of 23 RCTs were finally included, with a total of 2,105 patients. Meta-analysis results
show that the experimental group can effectively improve the clinical efficacy (RR=1.28, 95% CI (1.22, 1.34), P <0.01), sig-
nificantly reduce Crea (SMD =-0.45, 95% CI (-0.57, —0.33), P < 0.01), 24 h UTP (SMD =-0.57, 95% CI (-0.69, —0.45), P < 0.01),
BUN (SMD = -0.36, 95%CI (~0.48, —0.24), P < 0.01), UAER (SMD = —1.58, 95% CI (-1.78, —1.37), P < 0.01), and blood sugar, and
have certain medication safety (RR =0.00, 95% CI (-0.03, 0.03), P = 0.87). Conclusions. Chinese medicine based on the Bushen
Huoxue therapy has a good clinical effect in the treatment of diabetic kidney disease and has certain safety. However, due to the
limitation of the quality and quantity of the included literature, the above conclusion still needs more rational experiments to
further verify.

1. Introduction

Diabetic kidney disease (DKD) is one of the most common
microvascular complications of diabetes and a major cause
of the end-stage renal disease (ESRD). Pooled data from 54
countries show that more than 80% of ESRD arises from
diabetes, hypertension, or a combination of both and that
ESRD is 10 times more prevalent in patients with diabetes

than in those without diabetes [1]. As the incidence of di-
abetes increases, the population with DKD expands, and it is
estimated that the number of people with DKD will increase
by a factor of 1 by 2025 [2], and in developed countries,
approximately 40% of people with DKD eventually face
dialysis [3]. The socioeconomic and public health burden of
DKD is significant, making the search for effective therapies
to prevent and treat DKD critical.
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The current treatment strategy for DKD aims to control
blood glucose, blood pressure, and lipid levels by aggressive
control, and although there are many Western drugs
available for clinical treatment of DKD, only blocking renin-
angiotensin-aldosterone system (RAAS) is an effective
treatment, and commonly used drugs include angiotensin-
converting enzyme inhibitors (ACEis), angiotensin receptor
blockers (ARBs), and direct renin inhibitors (DRIs) [4-6],
but these drugs are difficult to stop the inflammatory re-
sponse and renal fibrosis [7]. In addition, recent studies have
reported several noteworthy novel agents including sodium-
glucose cotransporter 2 inhibitors (SGLT2is) that have
beneficial effects in controlling the progression to DKD in
diabetic patients. But these agents are still in early clinical
experiments, and their efficacy and safety are not yet known.
Therefore, researchers and clinicians are urgently searching
for effective and safe drugs that can actually slow down the
progression of DKD [8, 9]. Traditional Chinese medicine
(TCM) has a history of thousands of years in treating kidney
diseases, and DKD belongs to the categories of “edema,”
“guangs,” and “turbidity of urine” in Chinese medicine.
After decades of clinical observation and research, our team
found that, according to the principles of TCM diagnosis,
combined with its development process and clinical
symptoms, this disease is a complex disease with kidney
deficiency as the main cause [10]. In addition, the classical
theory of TCM believes that prolonged illness is prone to
blood stasis, and the long course of DKD leads to blood
stasis, which must be the main pathological product of this
disease. Therefore, Bushen Huoxue is the basic principle and
important idea of treating this disease. In recent years, there
have been more and more clinical experiments and sys-
tematic reviews on the treatment of DKD with herbs, but few
studies have systematically evaluated the efficacy and safety
of this therapy in combination with conventional Western
medicine. Therefore, this study adopted an evidence-based
medical approach to review and meta-analyze relevant
clinical studies on the treatment of DKD using a combi-
nation of Western and herbal Chinese medicine based on the
Bushen Huoxue therapy to evaluate the efficacy and safety of
oral Bushen Huoxue herbs as an adjunctive treatment for
DKD.

2. Information and Methods

2.1. Study Population. Patients who met the diagnosis of
DKD and were staged using the Mogensen staging method.

2.2. Inclusion Criteria. (1) Type of study: an RCT experi-
ment, whether blinded or not, without language restriction;
(2) interventions: the control group was treated with con-
ventional Western medicine for DKD, including blood
glucose control, blood pressure lowering, lipid regulation,
and other conventional treatments (no restriction on drug
dose and dosage form); the experimental group added oral
Chinese medicine preparation with Bushenhoxue as the
main effect (no restriction on dosage and dosage form,
including soup, granule, and pill, and the main effect of
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Chinese medicine preparation should be clearly mentioned
in the original text as Bushenhoxue) on the basis of the
control group; (3) outcome indicators: at least one of the
following should be included: total clinical efficiency, 24-h
urine protein quantification (24h UTP), blood creatinine
(Crea), urea nitrogen (BUN), urinary albumin excretion rate
(UAER), fasting blood glucose (FBG), and glycated hemo-
globin (HbAlc); adverse reactions; and good balance and
comparability between groups are the inclusion criteria.

2.3. Exclusion Criteria. Duplicate publications; literature
with incomplete data or incomplete key information; in-
cluded patients with other comorbidities affecting renal
function; and interventions that included nonoral TCM
treatments such as acupuncture, tui na, and proprietary
Chinese medicine injections are the exclusion criteria.

2.4. Data Sources. In this study, a comprehensive search was
conducted for studies of biological therapeutic interventions
for DKD in the last 10 years, with the search period specified
as January 2011 to November 2021, and the databases
searched included Chinese databases (China National
Knowledge Infrastructure Factory (CNKI, https://www.cnki.
net/), Wanfang Data Service Platform (https://www.
wanfangdata.com.cn/index.html), VIP database (http://
www.cqvip.com/), China Biomedical Literature Network
(http://www.sinomed.ac.cn/)) and English databases
(PubMed, Cochrane Library, Web of Science, and Springer
databases). The search terms included “diabetic nephropa-
thy,” “diabetic nephropathy,” “herbal medicine,” “Busen-
hoxue,” and “random.” The search was performed using
subject terms + free words, and the search strategy is shown
in Figure 1 for PubMed as an example. Journal literature
from the library of the Beijing University of Chinese
Medicine was also manually searched to supplement the
search.

2.5. Data Extraction. A data extraction form was made, and
two trained researchers extracted the data, and when there
were differences of opinion, another researcher was added to
discuss and solve the problem together. The original indexes
of the relevant literature were verified and validated, and the
original authors could be contacted by e-mail if there were
any errors or ambiguous information, and if the original
data could not be obtained indeed, the problematic literature
was considered to be discarded.

2.6. Risk of Bias Evaluation. The risk and quality of the
included literature were evaluated according to the risk of
bias evaluation criteria recommended by the Cochrane
Collaboration Network [11]. The assessment was made in
terms of the method of random sequence generation,
whether the personnel performing the assignment were
strictly enforced, whether blinding was used, whether the
outcome indicators were complete, whether positive results
were selectively reported, and whether there were other
possibilities of causing bias, respectively.
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#1 "diabetic kidney disease"[Mesh]

#2 " diabetic nephropathy” OR "Diabetes Complications OR
"DKD"OR "Kidney Disease, Diabetic[Title/Abstract]

#3 #1 OR #2

#4 “Chinese medicine"[Mesh]

#5 “Chinese herbal medicine" OR “TCM" [Title/Abstract]

#6 #4 OR #5

#7 "RCT"[Mesh]

#8 "Clinical Study" OR "Randomized Controlled Trial"[Title/Abstract]

#9 #7 OR #8

#10 #3 AND #6 AND #9

FiGURe 1: PubMed search strategy.

2.7. Statistical Methods. Meta-analysis was performed using
the RevMan 5.3 software provided by the Cochrane Col-
laboration Network. Discontinuous variables were expressed
as RR, and continuous variables were expressed as MD or
SMD, and each effect size was expressed as a 95% confidence
interval (CI). When I <50%, it indicated that the studies
were not heterogeneous and a fixed-effect model was used,
and vice versa, it indicated that statistical heterogeneity
existed, and subgroup analysis was performed to eliminate
heterogeneity according to the possible heterogeneous
factors. If statistical heterogeneity still existed, but clinical
homogeneity was present, meta-analysis was performed
using a random-effects model. If the heterogeneity was too
large or clinically deemed inappropriate to combine, de-
scriptive analysis was used. When the number of literature
combining outcome indicators was >10, funnel plot analysis
was used to analyze publication bias. Differences were
considered statistically significant at P < 0.05.

3. Results

3.1. Literature Search Results and Basic Characteristics. A
total of 557 relevant studies were retrieved, and after screening,
23 RCTs with a total of 2,105 patients were finally included,
with 1,053 patients in the experimental group and 1,052 pa-
tients in the control group, and all patients were matched at the
baseline level. The sample size of an individual experiment
ranged from 50 to 200 (see Figure 2 for the literature screening
process and Table 1 for the literature characteristics).

3.2. Risk of Bias Evaluation Results. The quality of the in-
cluded literature was evaluated using the “risk assessment
tool” recommended by the Cochrane Collaboration: 16 of
the 23 included studies [12-15, 17, 19, 20, 22-24, 26-28, 30,
33, 34] mentioned the specific randomization method used
and therefore assessed as “low risk.” The other 7 [16, 18, 21,
25, 29, 31, 32] only mentioned the randomized grouping
without mentioning the specific method used for allocation
and were, therefore, evaluated as “unclear risk.” None of the
included studies mentioned allocation concealment and
blinding and were evaluated as “unclear risk.” All studies had
clear outcome indicators and were evaluated as “low risk™;
no duplicate publications or published biases were found in
any of the studies and were evaluated as “low risk”; other

biases were unknown and were evaluated as “unclear risk.”
All data were completely reported and were comparable
between groups (Figures 3 and 4).

3.3. Meta-Analysis Results

3.3.1. Effect on Clinical Efficiency. Total clinical effectiveness
was mentioned in 19 of the 23 included studies [12-24,
27-32], with 887 patients in each of the experimental and
control groups. There was no statistical heterogeneity be-
tween studies (I*=0%, P = 0.71), and meta-analysis using a
fixed-effects model showed that the clinical effective rate was
higher in the experimental group than in the control group,
with a statistically significant difference (RR=1.28, 95% CI
(1.22, 1.34), P<0.01), indicating that Bushen Huoxue
therapy adjuvant treatment of DKD can significantly im-
prove the clinical efficacy (Figure 5).

3.3.2. Effect on Crea. A total of 11 studies [12, 13, 15-17, 24,
28, 29, 32-34] mentioned Crea, with 567 patients in the
experimental group and 568 patients in the control group.
The heterogeneity between studies was large (I*=65%,
P =0.001), and because of the different assays used in each
study, the SMD was used to express the results, and meta-
analysis was performed using a random-effects model, which
showed that the level of Crea was lower in the experimental
group than in the control group after treatment, and the
difference was statistically significant (SMD = —0.48, 95% CI
(-0.69, —-0.27), P <0.01, Figure 6). After removing “Huang
2018,” the heterogeneity was reduced to 48% (Figure 7), and
this experiment was considered as a main source of het-
erogeneity. The result showed a statistically significant dif-
ference (SMD = —0.45, 95% CI (-0.57, —0.33), P < 0.01), with
a better reduction in Crea in the experimental group.

3.3.3. Effect on 24h UTP. A total of 12 studies [12-15, 21,
23-27, 29, 34] mentioned 24 h UTP, with 652 patients in the
experimental group and 651 patients in the control group.
There was statistical heterogeneity between studies (I = 82%,
P <0.01), and meta-analysis using a random-effects model
showed that 24 h UTP levels were lower in the experimental
group than in the control group, with a statistically significant
difference (SMD=-0.70, 95% CI (-0.98, —0.43), P<0.01,
Figure 8). After removing “LI 2015,” the heterogeneity was
reduced to 38% (Figure 9), which was considered as a main
source of heterogeneity (SMD =-0.57, 95% CI (-0.69, —0.45),
P <0.01), which indicated that the experimental group was
more effective in reducing 24h UTP.

3.3.4. Effect on UAER. A total of 8 studies [15, 16, 20, 23, 28,
31-33] mentioned UAER, with 352 patients in the experi-
mental group and 353 patients in the control group. Statistical
heterogeneity between studies was large (I* = 69%, P = 0.002),
and meta-analysis using a random-effects model showed a
statistically significant difference with SMD =-1.47, 95% CI
(-1.78, —-1.16), P <0.01(Figure 10). Looking for sources of
heterogeneity, heterogeneity was significantly reduced after
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Database search to obtain literature (n = 557): CNKI (n = 343),
VIP (n = 122), Wanfang (n = 82), Cochrane Library (n = 2),
Pubmed (n = 4), Springer (n = 3), Web of Science (n = 1)

Manual search for
additional relevant
literature (n = 3)

‘| Elimination of duplicate literature (n = 398) J

Reading title and abstract
primary screening (n = 162)

animal/cellular experiments, and interventions

f Literature such as reviews, systematic reviews,
L not meeting criteria were excluded (n=124)

Close reading of full-text
re-screening (n = 49)

Exclusions (n = 18): non-RCT (n = 10), suffering \
from other diseases affecting renal function
s (n=5), incomplete data from the literature
(n = 2), poor experimental design (n = 1),
unavailability of original text (n = 1)
)

Close reading of full-text
re-screening (n = 49)

FIGURE 2: Literature screening process.

removing “YUN 2020” (I*=35%, P = 0.16, Figure 11), and
the analysis was repeated using a fixed-effects model:
SMD =-1.58, 95% CI (-1.78, —1.37), P <0.01, and the ex-
perimental group reduced UAER, which was more effective.

3.3.5. Effect on BUN. A total of 12 studies [12-17, 24, 26,
28, 29, 32, 33] mentioned BUN, with 575 patients in the
experimental group and 526 patients in the control
group. Statistical heterogeneity between studies was low
(I’=14%, P = 0.31), and meta-analysis using a fixed-ef-
fects model showed that BUN levels were lower in the test
group than in the control group, with a statistically
significant difference (SMD =-0.36, 95% CI (-0.48,
—0.24), P<0.01) (Figure 12).

3.3.6. Effect on Glycemic Indexes. In this study, two blood
glucose-related indicators were analyzed, including FBG and
HbAlc, 13 studies recorded FBG and 6 studies recorded
HbA1lc, and meta-analysis was performed for both indicators,
both expressed as MD, and according to the results of meta-
analysis, the overall blood glucose indicators in the experimental

group were lower than those in the control group, and the
differences were statistically significant (Table 2, detailed forest
plots are available in the Supplementary File).

3.3.7. Adverse Reactions. Eight studies [12, 15, 22-24, 27, 28,
33] in the included literature mentioned adverse reactions, but
only four of them [22,24,28,33] had patients with adverse re-
actions, and all patients in the other four studies did not have
adverse reactions. A total of 20 patients in the experimental
group had adverse reactions during treatment, including 5 cases
of nausea and vomiting, 2 cases of headache with vertigo, 3 cases
of loss of appetite, 6 cases of diarrhea, and 4 cases of fever; a total
of 19 patients in the control group experienced adverse reac-
tions, including 7 cases of nausea and vomiting, 6 cases of
headache and vertigo, 2 cases of fever, 2 cases of loss of appetite,
and 2 cases of diarrhea. Meta-analysis showed homogeneity
between studies (P =0%. P = 0.50), and the differences were
not statistically significant when analyzed using a fixed-effects
model (RR =0.00, 95% CI (-0.03, 0.03), P = 0.87) (Figure 13),
and the safety of medication administration was comparable in
the experimental and control groups.
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Random sequence generation (selection bias)

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

(%)

[ Low risk of bias
[] Unclear risk of bias
[l High risk of bias

FIGURE 3: Risk of bias assessment graph for included RCTs.
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Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)

assessment (detection bias)

data (attrition bias)

Selective reporting (reporting bias)

Experimental Control Weight Risk Ratio Risk Ratio
Study or Subgroup  Events ~ Total Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI
BAO 2018 42 45 32 45 5.2 1.31 [1.07, 1.61]
CAO 2012 82 90 64 90 10.3 1.28 [1.11, 1.48] —
CHEN 2017 48 50 40 50 6.4 1.20 [1.03, 1.39] —
CUI 2021 37 44 29 43 4.7 1.25[0.98, 1.59] T
DENG 2013 26 30 14 30 2.3 1.86 [1.24,2.79]
GUO 2015 32 35 28 35 4.5 1.14 [0.94, 1.39] T
HE 2011 34 36 27 35 44 1.22[1.01, 1.49] ——
L12012 44 50 26 50 42 1.69 [1.27, 2.25] —_—
L12018 34 39 26 39 4.2 1.31 [1.02, 1.68] "
LIAO 2011 52 57 42 57 6.8 1.24 [1.04, 1.47] -
LIU 2015 45 48 36 48 5.8 1.25 [1.05, 1.49] I
LIU 2016 42 45 35 45 5.6 1.20 [1.01, 1.43] —
TU 2017 42 45 33 45 5.3 1.27 [1.05, 1.54] I
WANG L 2019 44 48 36 48 5.8 1.22 [1.02, 1.47] —
YUN 2020 89 100 77 100 124 1.16 [1.02, 1.31] —
ZHANG 2015 32 40 24 40 3.9 1.33[0.99, 1.79] 1
ZHANG 2019 19 25 12 25 1.9 1.58 [1.00, 2.52] 1
ZHANG XH 2017 26 30 21 30 34 1.24 [0.94, 1.63] T
ZHANG XL 2017 26 30 19 32 3.0 1.46 [1.06, 2.01]
Total (95% CI) 887 887 100.0 1.28 [1.22, 1.34] ‘
Total events 796 621
Heterogeneity: Chi* = 14.36, df = 18 (P = 0.71); I” = 0% T T T T
Test for overall effect: Z = 10.12 (P < 0.00001) 05 07 1 15 2

Favours [experimental]

Favours [control]

FIGURE 5: Forest plot comparing the overall response rate.
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Experimental Control Weight Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Random, 95% CI IV, Random, 95% CI
BAO 2018 8427 3145 45 1001 3457 45 9.1  -0.47[-0.89,-0.06]
CAO 2012 20326 13424 90 25428 15311 90 111  -0.35[-0.65,-0.06] —
CUI 2021 15897 4893 44 17634 5771 43 90  -0.32[-0.75,0.10] —t
DENG 2013 92.17 127 30 9297 958 30 77  -0.07 [0.58,0.44] —
GUO 2015 10216 2818 35 11975 27.02 35 81  -0.63[-111,-0.15] —
HUANG 2018 7384 1346 36 98.07 2078 36 7.6  -1.37[-1.89,-0.85] T
112015 87.85 17.68 72 9664 1516 72 105  -0.53[-0.86,-0.20] e
TU 2017 421 059 45 435 134 45 9.1 -0.13 [-0.55, 0.28] L

12483 1693 100 14019 17.05 100 112  -0.90 [-1.19,-0.61] o
YUN 2020 8426 2015 40 924 2254 40 87  -0.38[-0.82,0.07] |
ZHANG 2015 6172 496 30 6221 546 32 78  -0.09[-0.59,0.41]
ZHANG XL 2017 —
Total (95% CI) 567 568 100.0  -0.48[-0.69,-0.27] V'S
Heterogeneity: Tau” = 0.08, Chi* = 28.77, df = 10 (P = 0.001); I = 65% T T T
4 2 0 2

Test for overall effect: Z = 4.55 (P < 0.00001)

Favours [experimental]

Favours [control]

FIGURE 6: Forest plot comparing the Crea.

Experimental Control Weight  Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Fixed , 95% CI 1V, Fixed , 95% CI
BAO 2018 84.27 3145 45 100.1  34.57 45 8.5 -0.47 [-0.89, -0.06] I
CAO 2012 203.26 134.24 90 254.28 153.11 90 172 -0.35 [-0.65, -0.06] -
CUT 2021 158.97 4893 44 176.34  57.71 43 8.4 -0.32 [-0.75, 0.10] T
DENG 2013 92.17 12.7 30 9297 9.58 30 5.8 -0.07 [-0.58, 0.44] B
GUO 2015 102.16  28.18 35 119.75  27.02 35 6.5 -0.63 [-1.11, -0.15] I
HUANG 2018 73.84 13.46 36 98.07 2078 36 0.0 -1.37[-1.89,-0.85]
LI2015 87.85 17.68 72 96.64 15.16 72 135 -0.53 [-0.86, -0.20] -
TU 2017 4.21 0.59 45 4.35 1.34 45 8.7 -0.13 [-0.55, 0.28] -
YUN 2020 12483 1693 100 140.19 17.05 100 17.6 -0.90 [-1.19,-0.61] =
ZHANG 2015 84.26  20.15 40 924 2254 40 7.6 -0.38 [-0.82, 0.07] ]
ZHANG XL 2017 61.72 4.96 30 6221 5.46 32 6.0 -0.09 [-0.59, 0.41] T
Total (95% CI) 531 532 100.0  -0.45[-0.57,-0.33] ¢
Heterogeneity: Chi”* = 17.23, df = 9 (P = 0.05); I = 48% |4 |2 o é

Test for overall effect: Z =7.21 (P < 0.00001)

Favours [experimental]

Favours [control]

FIGURE 7: Forest plot for Crea comparison after sensitivity analysis.

Heterogeneity: Tau” = 0.21; Chi” = 68.38, df = 12 (P < 0.00001); I* = 82% T

Experimental Control Weight  Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI IV, Random, 95% CI
BAO 2018 0.72  0.53 45 1.04 0.64 45 7.7 -0.54 [-0.96, -0.12]
CAO 2012 0.81 0.53 90 1.11  0.81 90 8.5 -0.44 [-0.73, -0.14]
CHEN 2017 0.7 0.2 50 1.1 0.8 50 7.8 -0.68 [-1.08, -0.28] -
CUI 2021 2.02  1.19 44 2,53 1.31 43 7.7 -0.40 [-0.83, 0.02] —
GUO 2015 094 051 35 12 036 35 73 -0.58 [-1.06, -0.10] -
L12015 0.42 0.17 72 1.02  0.36 72 7.8 -2.12 [-2.53,-1.71] -
LIAO 2011 0.79  0.45 57 1.34 0.84 57 7.9 -0.81 [-1.19, -0.43] ———
LIU 2015 310.56 75.58 48 371.23 42.37 48 7.7 -0.98 [-1.41, -0.56] -
TU 2017 1.22 0.29 45 124 021 45 7.7 -0.08 [-0.49, 0.34] - 1
WANG 2016 1.19 0.42 30 1.86  0.92 30 6.9 -0.92 [-1.46, -0.39] -
WANG L 2019 0.72  0.26 48 091 0.27 48 7.7 -0.71 [-1.12, -0.30] I
WANG 2019 0.72  0.26 48 091 0.27 48 7.7 -0.71 [-1.12, -0.30] I
ZHANG 2015 516 428 40 586 316 40 7.6 -0.18 [-0.62, 0.25] 1
Total (95% CI) 652 651 100.0  -0.70 [-0.98, -0.43] >
T
-1

Test for overall effect: Z = 5.05 (P < 0.00001)

-2

0 1

Favours [experimental] Favours [control]

FiGure 8: Forest plot comparing the 24h UTP.
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Experimental Control Weight  Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) IV, Fixed , 95% CI IV, Fixed , 95% CI
BAO 2018 072 0.53 45 1.04 0.64 45 7.9 -0.54 [-0.96, -0.12] I
CAO 2012 0.81 0.53 90 111 0.81 90 15.9 -0.44 [-0.73,-0.14] -
CHEN 2017 0.7 0.2 50 1.1 0.8 50 8.6 -0.68 [-1.08, -0.28] I
CUI 2021 202 1.19 44 253 131 43 7.7 -0.40 [-0.83, 0.02]
GUO 2015 094 0.51 35 1.2 036 35 6.1 -0.58 [-1.06. -0.10]
LI2015 042 0.17 72 1.02  0.36 72 0.0 -2.12 [-2.53,-1.71]
LIAO 2011 0.79 045 57 1.34  0.84 57 9.5 0.81[-1.19, -0.43] -
LIU 2015 310.59 75.58 48 371.23 42.37 48 7.7 -0.98 [-1.41, -0.56] ——
TU 2017 122 0.29 45 124 021 45 8.2 -0.08 [-0.49, 0.34] I
WANG 2016 1.19 0.42 30 1.86 092 30 4.9 -0.92 [-1.46, -0.39] -
WANG 2019 072 0.26 48 091 027 48 8.2 -0.71 [-1.12, -0.30] -
WANG L 2019 072 0.26 48 091 027 48 8.2 -0.71 [-1.12, -0.30] -
ZHANG 2015 516 428 40 586 316 40 7.2 -0.18 [-0.62, 0.25] - 1
Total (95% CI) 580 579 100.0  -0.57[-0.69, -0.45] *
Heterogeneity: Chi* = 17.81, df= 11 (P < 0.09); I* = 38% T T T T
Test for overall effect: Z = 9.48 (P < 0.00001) -2 -1 0 1 2

Favours [experimental] Favours [control]

FIGURE 9: Forest plot for 24h UTP comparison after sensitivity analysis.

Experimental Control Weight  Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Random, 95% CI 1V, Random, 95% CI
CUI 2021 67.42 19.03 44 102.18 21.02 43 12.7 -1.72 [-2.21,-1.22] -
DENG 2013 60.15 26.03 30 11071 194 30 10.4 -2.17 [-2.82, -1.53] -
HUANG 2018 78.26  10.53 36 92.3 748 36 12.2 -1.52 [-2.05, -0.99] —
L12018 92.76  24.38 39 13845 31.25 39 12.4 -1.61 [-2.13, -1.10] -
LIU 2015 120.08  42.7 48 189.45 40.51 48 13.2 -1.65 [-2.12, -1.19] =
YUN 2020 1229 16.72 100 138.56 17.45 100 16.1 -0.91 [-1.20, -0.62] -
ZHANG 2019 72.5 415 25 109.8 413 25 11.3 -0.89 [-1.47, -0.30] -
ZHANG XL 2017 65.12 17.31 30 106.96 35.04 32 11.6 -1.48 [-2.05, -0.91] —_
Total (95% CI) 352 353 100.0 -1.47 [-1.78, -1.16] ‘
Heterogeneity: Tau” = 0.14; Chi” = 22.67, df = 7 (P = 0.002); I” = 69% '4 '2 . é ;1

Test for overall effect: Z = 9.21 (P < 0.00001)
Favours [experimental] Favours [control]

FIGURE 10: Forest plot comparing the UAER.

Experimental Control Weight Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total (%) 1V, Fixed , 95% CI 1V, Fixed , 95% CI
CUI 2021 67.42 19.03 44 102.18 21.02 43 16.7 -1.72[-2.21,-1.22] -
DENG 2013 60.15 26.03 30 110.71 194 30 9.8 -2.17[-2.82,-1.53] _—
HUANG 2018 7826 10.53 36 923 748 36 14.6 -1.52[-2.05,-0.99] -
L12018 92.76 24.38 39 138.45 31.25 39 154 -1.61[-2.13,-1.10] -
LIU 2015 120.08 42.7 48 189.45 40.51 48 18.8 -1.65[-2.12,-1.19] -
YUN 2020 1229 16.72 100 138.56 17.45 100 0.0 -0.91[-1.20, -0.62]
ZHANG 2019 725 41,5 25 109.8 41.3 25 12.0 -0.89([-1.47,-0.30] -
ZHANG XL 2017 65.12 17.31 32 10696 35.04 32 12.7 -1.48[-2.05,-0.91] -
Total (95% CI) 252 253 100.0 -1.58 [-1.78, -1.37] ‘
Heterogeneity: Chi” = 9.25, df = 6 (P = 0.16); I* = 35% T T T T
Test for overall effect: Z = 15.29 (P < 0.00001) -4 -2 0 2 4

Favours [experimental] Favours [control]

FiGure 11: Forest plot for UAER comparison after sensitivity analysis.

3.4. Publication Bias. Funnel plots were plotted for studies 4, Discussion

with >10 literature on combined outcome indicators, and

total effective rate, Crea, 24h UTP, BUN, and FBG after  This study completed a systematic evaluation in accordance
treatment showed significant asymmetry in the funnel plots ~ with the Cochrane risk bias assessment tool version 5.1.0 and
(Figures 14-18), indicating publication bias in the included ~ the PRISMA statement [35]. The results of the study showed
studies. that Bushen Huoxue therapy adjuvant to Western medicine



Evidence-Based Complementary and Alternative Medicine

Experimental Control Weight  Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total (%) 1V, Fixed , 95% CI 1V, Fixed , 95% CI
BAO 2018 66 082 45 665 085 45 88  -0.06[-0.47,0.35] I
CAO 2012 10.14 6.01 90 1278 7.63 90 17.2  -0.38[-0.68,-0.09] —
CHEN 2012 6 03 50 72 04 0 Not estimable
CUI 2021 11.68 139 44 1232 1.07 43 82  -0.51[-0.94,-0.08] -
DENG 2013 571 0.86 30 581 0.81 30 58  -0.12[-0.62,0.39] T
GUO 2015 7.15 204 35 833 216 35 65 -0.56[-1.03,-0.08] -
HUANG 2018 798 158 36 9 226 36 68 -0.52[-0.99,-0.05] -
TU 2017 80.23 10.68 45 8425 1569 45 87  -0.30[-0.71,0.12] T
WANG L 2019 8.69 387 30 119 457 30 54 -0.75[-1.27,-0.22] -
YUN 2020 471 1.64 100 558 1.73 100 188 -0.51[-0.80,-0.23] -
ZHANG 2015 424 226 40 43 152 40 7.8  -0.03[-0.47,0.41] I
ZHANG XL 2017 542 0.68 32 544 061 32 60  -0.03[-0.53,0.47] I
Total (95% CI) 575 526 100.0 -0.36 [-0.48, -0.24] ‘

Heterogeneity: Chi” = 11.67, df = 10 (P = 0.31); I = 14%

Test for overall effect: Z = 5.75 (P < 0.00001)

-2

-1 0 1 2

Favours [experimental] Favours [control]

FIGURE 12: Forest plot comparing the BUN.

TABLE 2: Meta-analysis results of blood glucose-related indicators.

Meta-analysis results

Heterogeneity test

Outcomes Number of included studies Effect model )
MD (95%CI) P value P value I’ (%)
FBG 13 [12-17, 21, 23, 27, 29, 32-34] —-0.86 (-1.30, 0.43) <0.01 Random <0.01 97
HbAlc 6 [16, 23, 29, 32-34] —-0.38 (-0.71, —0.06) <0.01 Random 0.02 92
Experimental Control Weight  Risk Differece Risk Differece

Study or Subgroup Events Total _Events Total (%) M-H, Fixed, 95% CI M-H, Fixed, 95% CI

BAO 2018 0 45 0 45 11.0 0.00 [-0.04, 0.04] -+

CUI 2021 0 44 0 43 10.7 0.00 [-0.04, 0.04] -+

HUANG 2018 2 36 1 36 8.8 0.03 [-0.06, 0.12] T

LIU 2015 0 45 0 45 11.0 0.00 [-0.04, 0.04] -+

LIU 2016 2 45 8 45 11.0 -0.13 [-0.26, -0.01] —

TU 2017 1 45 1 45 11.0 0.000 [-0.06, 0.06] —

WANG 2019 0 48 0 48 11.8 0.00 [-0.04, 0.04] -+

YUN 2020 15 100 9 100 24.5 0.06 [-0.03, 0.15] =

Total (95% CI) 408 407 100.0 0.00 [-0.03, 0.03] "

Total events 20 19

Heterogeneity: Chi” = 6.33, df = 7 (P = 0.50); I* = 0% f T T J

-1 -0.5 0 0.5 1

Test for overall effect: Z = 0.16 (P = 0.87)

Favours [experimental] Favours [control]

FIGUure 13: Forest plot comparing the adverse reactions.

for DKD significantly reduced indicators of renal damage,
improved overall clinical efficiency, and reduced blood
glucose; in terms of medication safety, Bushen Huoxue
therapy had no significant side effects, and this result was
consistent with the results of this study’s single largest
sample size literature Yun 2020 [28] (n=200).

DKD is part of systemic microvascular disease and
glomerulosclerosis caused by diabetes mellitus, which is the
leading cause of renal replacement therapy in Europe and
the United States, accounting for about 1/2 of cases, and it
is the second most common cause of ESRD after glo-
merular disease in China [1]. DKD more rapidly progresses
to ESRD than nondiabetic-caused CKD, and therefore,
there is an urgent need to find effective preventive measures
to delay the onset of DKD [36]. In recent times, Chinese
herbal medicine has been used as a complementary and
necessary combination drug treatment for renal disease in

many patients in China due to its less adverse effects and
more effective interventions, and a study from Taiwan,
China, showed that the use of Chinese herbal medicine in
CKD patients significantly reduced the risk of developing
ESDR by approximately 60% [37]. In addition to clinical
efficacy, the safety of herbal medicine in the treatment of
this disease is of particular concern, and many attempts
have been made to find out whether herbal medicine has a
protective effect on the kidney, although most clinical
experiments have shown [38-40] that the safety of herbal
medicine in the adjuvant treatment of DKD does not have a
significant advantage over the effect of using Western drugs
alone, but the protective effect of herbal medicine on the
kidney has been initially verified in some animal experi-
ments, and the antioxidant and anti-inflammatory effects
of TCM were considered to be the basis of its protective
effect [41].
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FIGURE 16: 24h UTP’s publication bias funnel chart.

The key to Bushen Huoxue therapy of this disease is to
grasp its fundamental pathogenesis. Diabetes mellitus over
time consumes yin and injures qi and accumulates heat and
injures fluid, the kidneys are involved, kidney qi is depleted,
blood stasis is prolonged, and the peripheral veins and
viscera are not allowed to flow, so the kidney function is
completely lost in the advanced stage. The disease is char-
acterized by a combination of deficiency and actuality. The
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FiGURrE 18: FBG’s publication bias funnel chart.

disease is characterized by a mixture of deficiency and re-
ality, and the deficiency evidence is more obvious. The
flexible addition and reduction in medicine based on the
principle of holistic view and evidence-based treatment are
the outstanding advantages of traditional Chinese medicine.

5. Limitations

Despite our working group’s best efforts to control for lit-
erature inclusion criteria, literature quality, and other de-
tails, there are still certain shortcomings in this study that
deserve to be explored for future avoidance and improve-
ment. First, it was affected by the quality of the literature.
None of the literature included in this study mentioned
blinding and allocation concealment, and therefore, the
original literature outcomes are unknown for selective bias,
implementation bias, and measurement bias. However, it is
reassuring to note that all the literature is RCT, with no
omission of endings, which ensures that the results of this
study are more credible. Second, a total of 23 studies were
included in this study, and the study period was limited to
10 years, which resulted in an inadequate amount of liter-
ature. Our reflection on this point is that Chinese clinical
trials in China in the last decade have been relatively
standardized, and we made a selection to ensure the quality
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of the study and strictly limited the time. In addition, our
results showed no difference in safety between combined
Chinese and Western medicine treatment and Western
medicine treatment alone, which may be related to the lack
of strict control of drug dose and duration in this study, and
to the number of literature. Finally, the funnel plot showed
publication bias in this study, which may be due to the fact
that negative results are difficult to publish and positive
results are more likely to be reported. To address the above
issues, in future studies, we will continue to conduct large-
sample, multicenter, rigorous clinical trials and high-quality
evidence-based analyses to verify the accuracy of the findings
of this study.[42]
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