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Objective: This study aims to map evidence from Randomized Controlled Trials
(RCTs) and systematic reviews/Meta-analyses concerning the treatment of
Diabetic Nephropathy (DN) with Traditional Chinese Medicine (TCM),
understand the distribution of evidence in this field, and summarize the
efficacy and existing problems of TCM in treating DN. The intention is to
provide evidence-based data for TCM in preventing and treating DN and to
offer a reference for defining future research directions.

Methods: Comprehensive searches of major databases were performed,
spanning from January 2016 to May 2023, to include clinical RCTs and
systematic reviews/Meta-analyses of TCM in treating DN. The analysis
encompasses the publishing trend of clinical studies, the staging of research
subjects, TCM syndrome differentiation, study scale, intervention plans, and
outcome indicators. Methodological quality of systematic reviews was
evaluated using the AMSTAR (Assessment of Multiple Systematic Reviews)
checklist, and evidence distribution characteristics were analyzed using a
combination of text and charts.

Results: A total of 1926 RCTs and 110 systematic reviews/Meta-analyses were
included. The majority of studies focused on stage Il DN, with Qi-Yin deficiency
being the predominant syndrome type, and sample sizes most commonly
ranging from 60 to 100. The TCM intervention durations were primarily
between 12-24 weeks. Therapeutic measures mainly consisted of Chinese
herbal decoctions and patented Chinese medicines, with a substantial focus on
clinical efficacy rate, TCM symptomatology, and renal function indicators, while
attention to quality of life, dosage of Western medicine, and disease progression
was inadequate. Systematic reviews mostly scored between 5 and 8 on the
AMSTAR scale, and evidence from 94 studies indicated potential positive effects.
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Conclusion: DN represents a significant health challenge, particularly for the
elderly, with TCM showing promise in symptom alleviation and renal protection.
Yet, the field is marred by research inconsistencies and methodological
shortcomings. Future investigations should prioritize the development of
standardized outcome sets tailored to DN, carefully select evaluation indicators
that reflect TCM's unique intervention strategies, and aim to improve the
robustness of clinical evidence. Emphasizing TCM's foundational theories while
incorporating advanced scientific technologies will be essential for innovating
research methodologies and uncovering the mechanisms underlying TCM's
efficacy in DN management.

KEYWORDS
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medicine, randomized controlled trials, systematic review, evidence-based analysis,

evidence mapping

1 Introduction

Diabetes Mellitus (DM) is a chronic disease severely
jeopardizing human health, with approximately one-third of
patients with DM advancing to Diabetic Nephropathy (DN) (1).
In recent years, with the aging population, the prevalence of obesity,
significant changes in dietary structures and lifestyles, the incidence
of diabetes has been increasing (2, 3), becoming a major chronic
disease affecting the quality of life and physical health of the elderly
population. A recent survey by the International Diabetes
Federation revealed that approximately 537 million adults
(10.5%) worldwide were affected by diabetes in 2021, with
projections suggesting that the global number of people with
diabetes will reach 783 million by 2045 (4). China leads globally
in DM prevalence and counts of elderly patients (5, 6). The global
patient count is projected to reach 578 million by 2030 (7), with the
highest incidence rates found amongst individuals aged 65 to 79 (8),
constituting 50% of adult DM patients (6). Diabetic nephropathy, as
a severe microvascular complication of DM, has a high mortality
and morbidity rate, with an all-cause mortality rate approximately
30 times higher than that of DM patients without nephropathy (9).
The structural damage to the kidneys and functional impairments
worsen with the progression of DM, eventually leading to
irreversible lesions that severely harm the patient’s physical
health, affecting their normal life and work. It becomes a major
cause of chronic kidney disease, end-stage renal disease (ESRD),
and cardiovascular events (10, 11).

With the swift increase of DM cases, aging populations, and
improvements in life quality, the incidence of DN in the elderly
continues to rise (12), accounting for 46% of elderly diseases (13)
and becoming a significant global health issue, thereby exacerbating
the burden on societal, economic, and medical systems (14).

The onset of DN is insidious, and once it progresses to the stage
of significant proteinuria, its progression speed to ESRD is
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approximately 14 times that of other renal diseases (15),
becoming the leading cause of ESRD among middle-aged and
elderly people in China. As the elderly experience physiological
decline and weakened defense mechanisms, elderly DN patients
present heterogeneity in clinical characteristics, blood glucose
control targets, and choices of hypoglycemic agents. Thus,
implementing effective intervention measures to delay renal
disease progression is vital, and optimizing treatment outcomes
is crucial.

Modern medical treatment of DN is predominantly
symptomatic and lacks specificity and efficacy (16). On the other
hand, TCM, grounded in a holistic approach, employs Chinese
patent medicine, herbal compound formulas, and external
therapies, offering individualized, multi-targeted, multi-pathway
treatments. It exerts anti-inflammatory, antioxidative, and anti-
apoptotic effects (17), inhibiting glomerular hypertrophy and
sclerosis, protecting podocytes, delaying interstitial fibrosis,
reducing proteinuria, creatinine, and urea nitrogen (18-20),
improving clinical symptoms, delaying renal disease progression,
and even reversing early DN (21). It has proven effective in
enhancing patient quality of life and reducing the incidence of
endpoint events (22), and with its stable efficacy, minimal side
effects, and affordability (23), it plays a pivotal role in DN
prevention and treatment (24).

Traditional Chinese Medicine (TCM) treatment emphasizes a
holistic approach, offering personalized therapies based on the
patient’s condition, medical history, psychological state, and
environmental factors, aiming to improve the patient’s physical
and mental imbalances and promote recovery from diseases. The
clinical efficacy evaluation in TCM is based on a holistic view of the
health state adjustment effect, encompassing comprehensive
assessments including Western medicine efficacy, TCM syndrome
efficacy, quality of life, patient-reported outcomes (PRO), and
clinician-reported outcomes (CRO). It utilizes the TCM way of
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thinking, applying evidence-based medicine, epidemiology, and
other modern clinical research methodologies to standardize and
quantify the information obtained from the four TCM diagnostic
methods, thereby forming an integrated evaluation system. This
system provides objective efficacy feedback for TCM clinical
practice (25).

Various clinical efficacy trials on Chinese patent medicines and
herbal compound formulas for DN treatment have been conducted
in clinical and scientific research work, and numerous systematic
reviews and Meta-analyses have been published. However, the
overall clinical evidence for DN treatment with different TCM
classification measures is still unclear.

As a novel method of evidence integration, evidence mapping
systematically combs through and comprehensively analyzes
research in the concerned field, presenting evidence,
advancements, and shortcomings of this research domain in a
thorough, multi-dimensional manner (26, 27). It enhances the
effectiveness and practicality of related research and optimizes
scientific research resource allocation (28, 29). This study adopts
an evidence map in a textual and graphical format to visualize the
evidence distribution in the field of TCM treating DN (30),
clarifying existing issues in current research, further refining the
evidence system, and aiming to pinpoint directions for
subsequent research.

2 Materials and methods
2.1 Search strategy

A systematic search was conducted across various databases:
China National Knowledge Infrastructure (CNKI), WanFang, VIP
Database, SinoMed, The Cochrane Library, EMbase, Web of
Science, and PubMed to procure both Chinese and English
literature regarding TCM in treating DN.

DN has always been a widely focused area with numerous
related studies. Since 2016, there has been an increased attention
towards the treatment of DN, particularly in the context of TCM.
Therefore, we chose to start our search from that year. This strategy
allowed us to select a significant number of recent and relevant
publications, specifically focusing on the research of TCM
treatments for DN from January 2016 to May 2023. This
approach provides a comprehensive reference for future studies in
this field.

Literature retrieval primarily combined subject words and free
words, utilizing the following search strategy: TS=((“Diabetic
Nephropathies’[MeSH Terms] OR “diabetic nephropathy”[Title/
Abstract] OR “diabetic kidney disease”[Title/Abstract] OR “diabetic
kidney diseases”[Title/Abstract] OR “diabetic glomerulosclerosis”
[Title/Abstract]) AND (“medicine, Chinese traditional”’[MeSH
Terms] OR “traditional Chinese medicine”[Title/Abstract] OR
“Chinese traditional medicine”[Title/Abstract] OR “zhong yi
xue”[Title/Abstract] OR “acupuncture”[Title/ Abstract] OR “herbal
medicine”[Title/Abstract] OR “Chinese patent medicines”[Title/
Abstract])).In addition to these sources, grey literature was also
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within the scope of the search, acknowledging its potential to offer
unique and valuable perspectives not found in the indexed literature.

2.2 Inclusion criteria

2.2.1 Type of studies
Randomized controlled trials (RCTs), systematic reviews and
and meta-analyses involving TCM treatment for DN.

2.2.2 Study participants

Individuals who meet the diagnostic criteria for DN are eligible
for inclusion, without any limitations based on age, gender, or
disease duration.

2.2.3 Interventions

The treatment group received various forms of TCM
interventions, including decoctions, patent Chinese medicines,
acupuncture, acupoint sticking, Chinese medicine enemas,
integrated TCM nursing care, and exercise therapy, either alone
or in combination with standard treatment. The control group was
subject to blank control, placebo control, or conventional Western
medicine treatments.

2.3 Exclusion criteria

Excluded were duplicated publications, articles for which the
full text could not be retrieved, and studies with incomplete data, as
well as literature reviews, experimental studies, experience reports,
and other types of clinical research.

2.4 Literature selection and data extraction

Three researchers participated in screening literature and
extracting data with cross-verification. Initially, a preliminary
screening was conducted on 50 articles, with formal screening
proceeding after standardizing the selection criteria. In cases of
disagreement, consensus was sought through team discussion or
consultation with a third-party researcher.

NoteExpress, a software tool which integrates knowledge
collection, management, and application for literature retrieval
and management, was used to identify and reject duplications, as
well as to consolidate literature information from different
databases for summary analysis (31). First, import the retrieved
records into NoteExpress and delete duplicates; then, read the titles
and abstracts to exclude literature that does not meet the inclusion
criteria; finally, read the full texts of the remaining potentially
eligible literature to determine the final inclusion, and carry out
data extraction. Information from the literature is extracted using a
standardized information extraction form, including publication
information, study type, grouping method, disease classification,
sample size, duration of treatment, Traditional Chinese Medicine
(TCM) syndrome patterns, intervention measures, outcome
indicators, and efficacy.
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2.5 Data analysis

Research results are presented through textual descriptions
complemented by various forms of graphical data representation,
such as tables, line charts, bar graphs, histograms, and bubble
charts, to vividly display the distribution and status of key
evidence, enhancing readability and facilitating understanding
and utilization of evidence (32, 33).

Specifically, line charts represent publication trends; tables
display sample size, disease staging, and indicator classification;
pie charts exhibit the proportions of TCM syndromes and
intervention categories; histograms indicate intervention duration;
and heat maps and bubble charts describe evidence distribution,
clearly illustrating the quality, sample size, and intervention actions
or relationships between multiple variables in included studies on a
single three-dimensional graph.

2.6 Methodological quality assessment

The included RCTs are assessed for methodological quality
using the Cochrane Risk of Bias assessment tool, which
encompasses the following main aspects: generation of the
random sequence; allocation concealment; blinding of
participants and personnel; blinding of outcome assessment;
completeness of outcome data; selective reporting of study results;
and other potential biases. Each of the studies included is evaluated
on these seven criteria to determine whether they pose a high risk,
unclear risk, or low risk of bias.The AMSTAR (Assessment of
Multiple Systematic Reviews) tool was employed to evaluate
methodological quality and assess control for bias in the included
studies (34), encompassing 11 items, such as provision of an a priori
design and comprehensive search strategy. Each item is scored as

» o«

“yes” (1 point), “no,” “unclear,” or “not applicable” (0 points)
according to its criteria, with total scores higher indicating
superior methodological quality.

The clinical efficacy in systematic reviews is categorized as
follows: “Evidence Uncertain” refers to cases where similar
systematic review results are contentious, or the authors consider
the conclusions insufficient to constitute definite evidence;
“Evidence of No Effect” indicates that the TCM treatment group’s
efficacy was equivalent to or worse than the control group;
“Evidence of Potential Efficacy” refers to systematic review results
demonstrating efficacy but lacking sufficient evidence for a
definitive conclusion; and “Evidence of Efficacy” refers to
statistically significant efficacy in TCM treatment, with authors
expressing no doubt and recommending the method (35).

3 Results
3.1 Literature search

A preliminary search of Chinese and English databases yielded
15,943 articles, of which a total of 2,036 were eventually included.
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This encompassed 1,926 clinical RCTs and 110 systematic reviews/
Meta-analyses. The literature screening process is depicted
in Figure 1.

3.2 Publication trends

An analysis of 2,036 RCTs and systematic reviews/Meta-
analyses on the prevention and treatment of diabetic nephropathy
with traditional Chinese medicine, published from January 2016 to
May 2023, reveals a generally steady trend in the number of
publications. This suggests that traditional Chinese medicine
therapies for diabetic nephropathy have consistently attracted
widespread attention in recent years, as shown in Figure 2.

3.3 Characteristics of study population

3.3.1 Staging of diabetic nephropathy

In this study, the staging of included studies was categorized
according to the Mogensen staging criteria. When the staging of the
study subjects was not explicitly stated in the literature, it was
defined as “not stated”. Among them, clinical studies involving
patients at stage IIT of DN were the most numerous, totaling 823
articles, the staging of patients from a total of 466 studies was
unclear, as shown in Table 1.

3.3.2 TCM syndromes

This study, referencing the “Guidelines for TCM Prevention
and Treatment of Diabetic Nephropathy (2011)” (36) and the
“Guideline for the Diagnosis and Treatment of Diabetic
Nephropathy Integrating Disease with Syndrome” (37),
categorized TCM syndromes from the included RCTs. A total of
1,165 studies explicitly specified the TCM syndromes of the study
population, with Qi-Yin deficiency syndrome being the most
prevalent, as depicted in Figure 3.

3.3.3 Sample size

Within the included RCTs, the largest sample size accounted for
1,660 participants, while the smallest encompassed 20. Studies with
a participant number ranging from 60 to 100 were the most
abundant, constituting 65% of the research, as presented in Table 2.

3.4 Treatment regimens and
intervention duration

3.4.1 Treatment regimens

TCM intervention measures mainly include nine categories:
herbal decoctions, patent medicines, comprehensive TCM care
(including diagnostic treatments, diet, emotion management,
etc.), acupuncture, acupoint application, herbal enemas, TCM
exercise therapy, combination therapies, and other methods (such
as acupoint massage, herbal ion introduction, fumigation, foot
baths, etc.).
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FIGURE 1
Flow diagram representing the process of literature screening.

Herbal Decoctions: 1322 articles (68.74%), highest proportion.
Patent Medicines: 356 articles.

Combination Therapies: 125 articles.

TCM Care: 68 articles.

Herbal Enemas: 22 articles.

Others: 11 articles.

Acupuncture: 12 articles.

Acupoint Application: 9 articles.

TCM Exercise Therapy: Only 1 article, least proportion. Refer
to Figure 4.

Analyzing the 1926 articles evaluating clinical TCM regimens
for DN, 1272 articles (66.04%) utilized TCM diagnostic principles.
These either set patients with specific diagnostic patterns as
research subjects or provided different interventions or
prescription modifications based on varying symptom

350
300
250
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150

Number of articles

100

50

2017 2018 2019 2020 2021 2022 2023
Publication year

FIGURE 2
Annual trends in the clinical research literature.
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manifestations. Herbal decoction RCTs mainly used custom
prescriptions, focusing on strengthening the spleen and kidneys,
nourishing Qi and Yin, and promoting blood circulation. Research
on several formulas such as “Yi Qi Yang Yin Huo Xue Fang,” “Yi
Shen Huo Xue Tang,” “Yi Qi Huo Xue Tang,” “Tang Shen Fang,”
and “Jian Pi Gu Shen Hua Yu Fang” all exceeded 15 items. Studies
on decoctions involve 64 classic formulas, with the top 7 most
frequently used being “Shen Qi Di Huang Tang,” “Zhen Wu Tang,”
“Liu Wei Di Huang Tang,” “Bu Yang Huan Wu Tang,” “Dang Gui
Bu Xue Tang,” “Ji Sheng Shen Qi Wan,” and “San Ren Tang.”
Patent medicine studies included oral preparations and herbal
injections. Research articles exceeding 5 for specific drugs included
11 oral medications like “Huang Kui Capsules,” “Jin Shui Bao,” “Bai

»

Ling Capsules,” “Dan Hirudo Hypoglycemic Capsules,” and 3

injections: “Huang Qi Injection,

» « » o«

Shen Kang Injection,” “Dan
Shen Injection.” The basic information on the composition and
efficacy of herbal decoctions and patent medicines is presented in
Supplementary Tables 1, 2.

Combination therapy regimens involved patent medicines
combined with decoctions, oral TCM combined with acupuncture
or enemas, and comprehensive TCM care combined with other
interventions. TCM exercise therapy included “Ba Duan Jin” and
“Hu Shen Cao.” Acupuncture treatments embraced conventional
needling, moxibustion, and thread embedding, while acupoint
application included ear-seed application and herbal acupoint
application. Other methods encompassed fumigation, medicinal
baths, sealing packages, and soaking, among others.

3.4.2 Intervention duration

The statistical results reveal that the treatment durations are
primarily concentrated at 8 weeks and 12 weeks, with 562 and 658
instances respectively. This may be related to the fact that many of
the included studies focused on stages III-IV of the disease, and
longer intervention durations can be challenging for patients to
adhere to. There are 105 studies with an intervention time
exceeding six months. See Figure 5 for details.
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TABLE 1 Staging of subjects.

Number of
research
articles (n)

Staging of
diabetes
nephropathy

Proportion(%)

1I 1 0.05
111 823 42.73
v 212 11.01
\ 27 1.40
I-1I 11 0.57
I-1IT 40 2.08
-1V 16 0.83
I-v 4 0.21
II-11T 24 1.25
II-1vV 11 0.57
II-v 2 0.10
II-1v 264 13.71
II-v 20 1.04
v-v 3 0.16
Not stated 466 24.19

3.5 Outcome indicators

Research into the therapeutic effects of TCM on DN
predominantly utilizes nine categories for evaluating efficacy:
@ Clinical effectiveness rate; @ Symptoms and signs, including
improvements in clinical symptoms and TCM syndromes;
® Biophysical examinations, including urine protein, kidney
function, renal injury markers, blood pressure, blood sugar, blood
lipids, inflammatory factors, coagulation function, hemorheology,
endothelial markers, oxidative stress markers, renal fibrosis
markers, immune function, and ultrasound imaging; @ Safety
indicators such as routine blood tests, electrocardiograms, and
adverse reactions; ® Quality of life and psychological state, using
SE-36 life quality score, DQOL (specific life quality scale), SAS (self-

FIGURE 3
TCM syndrome types in the study subjects.
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rating anxiety scale), and SDS (self-rating depression scale);
® Disease progression and prognosis, focusing on kidney function
progression and endpoint event rates; @ Economic indicators,
including hospitalization duration and costs; ® Reduction of
Western medicine usage; and © Others, such as treatment
satisfaction and compliance.

Bubble chart results reveal that RCTs for DN interventions
using herbal decoctions pay significant attention to clinical
effectiveness rates, TCM syndromes, blood sugar, urine protein,
and kidney function indicators, while less emphasis is placed on
renal hemodynamics, quality of life, Western medicine usage, and
disease progression (Figure 6).

Clinical research on patent Chinese medicines for DN
treatment generally focuses more on clinical effectiveness rates,
TCM syndromes, blood sugar, urine protein, kidney function, and
safety indicators, and less on symptom improvement, renal
hemodynamics, quality of life, Western medicine usage, and
disease progression (Figure 7).

Both primarily focus on clinical effectiveness rates and
biophysical indicators, wherein clinical effectiveness rates
amalgamate evaluations of biophysical objective indicators with
subjective indicators reflecting symptom improvement, effectively
providing a comprehensive clinical efficacy evaluation.

Although TCM treatment for DN has significant advantages in
improving renal function and clinical symptoms, differences in
outcomes between studies exist, potentially related to treatment
duration, medication dosage, dosage form, and individual
differences. The dosage of the prescription directly affects the
clinical efficacy of TCM, with the same medicinal composition
having vastly different effects due to dosage variations; even a single
herb in a formula can have significantly different effects depending
on its dosage (38). The clinical efficacy of medicines also varies
depending on the method of preparation. Differences in treatment
duration across studies can introduce measurement bias. The
selection of outcome indicators is influenced by subjective factors
of both researchers and subjects, posing a risk of not fully
objectively reflecting clinical efficacy; furthermore, the outcome
indicators selected in the included literature are not entirely the
same, leading to publication bias, potential reporting, and missing
data issues (39). These factors may all contribute to heterogeneity in
results, affecting the scientific validity of the research. Future studies

Yin deficiency of liver and kidney
Deficiency of spleen and kidney qi
Deficiency of spleen-kidney yang

= Humidity

® Blood stasis
Deficiency of both gi and yin

m Deficiency of yin and yang

= Deficiency of kidney yang

® Turbid poison and stasis

| Multiple syndrome types

® Not mentioned
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TABLE 2 Sample size.

Number of
research
articles (n)

Study sample

Proportion(%)
size (n)

n <60 191 9.92
60 < n <100 1246 64.69
100 < n <200 444 23.05
200 < n < 300 32 1.66
n = 300 13 0.67

should consider multiple influencing factors and include more
literature for subgroup analysis among multiple groups to reduce
heterogeneity between studies, aiming for a more objective
evaluation of the clinical efficacy of TCM treatment for DN.

3.6 Methodological quality assessment

Among the 1,926 RCTs included, approximately 59% employed
reasonably sound random allocation methods, classified as low bias
risk. These methods included the use of random number tables, Excel
rand functions, and SPSS random grouping. The remaining studies
merely mentioned randomization without detailing the specific plan,
thus the risk of bias was unclear. Only 27 articles used envelope
concealing schemes, considered to be at low risk of bias; the rest did not
describe any concealing scheme. Thirty-eight articles detailed specific
blinding procedures, two studies were non-blinded, evaluated as high
risk of bias, while the others did not specify any blinding methods.
Regarding data integrity, about 10% of the studies reported cases of loss
to follow-up, dropout, and other similar issues, indicating low risk of
bias. All studies reported outcome assessment indicators listed in the
study methods, without clear mention of other potential biases
(Figure 8). The overall quality of the included literature was not
high, and while the integrity of result data was relatively satisfactory,

]WHerbaI Enemasﬂ3

1.14%
-.\ \/
l} . - \ N Acupuncture
i Patent Medicines N 0.62%
: 18.48% oy
Combination - I 1' %
Therapies i 1
6.49% \ ' TCM Care
| \\ 3.53%
| TCM Exercise Acupoint [Others|
Therapy Application | 0.57% |
0.05% i '

FIGURE 4
Distribution map of intervention measures categories in RCTs.
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most studies did not mention allocation concealment, implementation
of blinding, evaluation of blinding, or other bias situations, indicating a
large number of studies with unknown bias risks. Therefore, further
standardization of RCT designs for TCM treatment of DN is required
to provide high-quality trial data for clinical use.

In this study, a total of 110 Systematic reviews/Meta analyses
were included, based on the types of TCM interventions. These
encompassed: 49 articles on herbal decoctions; 32 articles on oral
and injectable patent medicines; 9 articles on compound
preparations of Chinese medicines; 6 articles on non-
pharmacologic therapies (enemas, acupuncture, acupoint
patching); and 14 articles on comprehensive TCM therapies.
Evaluating the methodological quality of the included studies
revealed that none of them provided a complete list of included
and excluded literature. There were 93 articles that did not provide
preliminary design schemes; 18 articles exhibited a lack of
redundancy in data extraction; 87 articles did not consider the
retrieval and inclusion of grey literature; 27 study reports did not
evaluate the possibility of publication bias; and 89 study reports did
not provide declarations of conflict of interest (Figure 9).

The bubble chart (Figure 10) results show that among the
included literature quality scores, 2 articles scored 10 and 4
articles scored 9, classified as high-quality literature; 1 article
scored 4, considered low-quality; articles scoring between 5 and 8
were of medium quality, with 70% of the studies scoring between 7
and 8. The overall methodological quality assessment of the
included studies was relatively low, primarily due to: the lack of
pre-study protocol development and registration, which could lead
to reporting bias; failure to provide excluded literature, reducing the
rigor of the research; incomplete literature searches, not clarifying
research-related conflicts of interest, decreasing the credibility of
the research, and leading to potential publication bias. The majority
of conclusions suggested potential efficacy, with 14 articles showing
effectiveness and 2 articles showing unclear efficacy, with no
conclusions indicating ineffectiveness. In summary, most
systematic reviews/meta-analyses included original research of
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limited quality and quantity, with methodological flaws, failing to
reach definitive conclusions on long-term efficacy. Future research
should focus on the registration of study protocols, supplement
searches in professional databases and grey literature, standardize
research processes, and improve research quality to increase the
credibility of the study conclusions, providing stronger support for
evidence-based conclusions.

The x-axis represents the evaluation items, and the y- axis
represents the intervention measures of TCM. The change in color
of “blue-white-red” represents the number of research literature
from low to high, and the number represents the corresponding
number of literature.

The x-axis represents the intervention measures, the y-axis
represents the methodological quality score, the size of the circle
represents the number of included literature, and different colors
represent different efficacy conclusions.Red indicates evidence of
potential evidence of Systematic reviews/Meta analyses, yellow
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indicates effective evidence of Systematic reviews/Meta analyses,
blue indicates unclear evidence of Systematic reviews/
Meta analyses.

4 Discussion

This investigation provides a comprehensive review of clinical
RCTs and systematic reviews/meta-analyses of TCM in treating DN
since 2016. Through evidence mapping, data on publication trends,
preventive measures, and outcome measures, among other factors,
were analyzed and presented. The intent is to encapsulate the
current state of TCM research in treating DN, offering insights
for the future design and optimization of clinical studies in TCM.
The primary observations based on the current evidence are
as follows:

4.1 Quality of clinical RCTs
needs enhancement

While a considerable number of RCTs have been executed,
nearly 65% of these studies possess a small sample size, mainly
ranging between 60 to 100 participants. The typical treatment
duration lies between 12 to 24 weeks, indicating a relatively brief
intervention period. As a consequence, the long-term efficacy of
TCM might not be sufficiently demonstrated or even discerned (40).
Continuous outcome assessment studies across various stages of
DN are of pressing importance. All examined studies referenced
random grouping, yet half of the RCTs did not clarify the specific
randomization methods. Of the 1,150 studies that described
randomization methods, a significant majority didn’t report the
rationale for their sample size determination. They also neglected to
describe aspects like allocation concealment, blinding settings, or
drop-outs. Such design deficiencies might introduce bias, possibly
affecting the reliability of the study findings (41). Thus, future
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Evidence distribution of outcome indicators of herbal decoctions in treating DN.The x-axis represents the outcome indicator, the y-axis represents
the name of the decoction, and the number in the circle represents the number of literature evaluating the outcome indicators of the party.

Frontiers in Endocrinology

08

frontiersin.org


https://doi.org/10.3389/fendo.2024.1324782
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Gao et al.

10.3389/fendo.2024.1324782

Salvia miltiorrhiza Injection

Shenkang Injection

e

@e PO@e® OB ©e
FRo00ER)00PPOE®

®

4
7
Huanggi Injection 6
Conggui Yishen Capsules/Granules @

Yishen Huashi Granules 10

Shenyan Kangfu Tablets

@
R XO)

Compound Xiancao Gramules

Y
6

Tripterygium wilfordii polyglycoside Tablets 3
Yishen Jiangtang Yin 8

3

Danzhi Jiangtang Capsules
Bailing Capsules

e Qo oo

5

Jinshuibao Capsules 1

Huangkui Capsules 1
Tangshenkang Capsules/Granules 16)

e

2
2

FIGURE 7

® e 0
°0®

0 e@0(®»o0e0@®@O 0 0o
&

@0 0@

e e e e
=3
e &
©
e o e
00 e
eSYzsYesYanTasVantantan
e
-

GEROCEREEOOEEE

...
)
°©

e ©
(=)o

@e e e®@ ®e@@

e ® e e
e

o (BP0 0 DR 0@

Evidence distribution of outcome indicators of Chinese patent medicines in treating DN.The x-axis represents the outcome indicator, the y-axis
represents the name of the drug, and the number in the circle represents the number of literature evaluating the outcome indicators of the party.

research endeavors should lean towards more extensive, double-
blind RCTs with prolonged follow-up durations. Adhering to
proper trial design and aligning with the CONSORT statement
(42) will facilitate the provision of substantial evidence-based
information for clinical practice.

4.2 Precision in disease staging
is imperative

Approximately 76% of the included studies specified staging
criteria, encompassing the Mogensen stages and the GA staging
standards released by the Kidney Disease: Improving Global
Outcomes (KDIGO) in 2012 (43). However, there is a noticeable
absence of a unified staging standard.DN’s prevention and
treatment follow a continuous trajectory. Accurate staging enables
crafting interventions aligned with the condition’s severity.
Ambiguities in disease staging can potentially usher in

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

% 25%
M Low risk of bias ™ Unclear risk of bias @l High risk of bias

FIGURE 8
Bias analysis of RCTs on traditional Chinese medicine in treatment of DN.
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overtreatment or undertreatment scenarios, compromising drug
efficacy. Such inconsistencies present hurdles for future guideline
formations, consensus development, and their subsequent influence
on clinical practices.

Nearly 20% of the RCT's confined their subjects to patients across
multiple disease phases but refrained from basing their efficacy
analyses on these stages. Such an approach might cause the study
results not to mirror the disease’s severity or the therapeutic efficacy
accurately (44). Studies that amalgamate patients across different
stages can be counterproductive when merging data for meta-
analyses, creating avenues for heterogeneity (45, 46).

Given the swift progression of DN, varying diagnostic markers
emerge at different disease stages. Distinct differences in the degree
of target organ damages, symptom complexities, and therapeutic
objectives are observed. As such, consistent staging principles and
therapeutic strategies become vital. These can effectively guide and
standardize clinical practices, aiming to hone the therapeutic
efficacy of TCM in addressing DN (47).
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4.3 The Diagnostic and therapeutic
philosophy of TCM must be
fully emphasized

The principle of “Bian Zheng Lun Zhi”-which involves diagnosis
and treatment based on an individual’s specific symptoms and signs —
embodies the essence of TCM. This approach integrates and analyses
the symptoms and signs gathered through the four diagnostic methods:
inspection, listening and smelling, inquiry, and palpation. A treatment
strategy is then determined based on the identified syndrome pattern
(48, 49). In this context, depending on the patient’s constitution and
disease stage, different treatments might be prescribed for the same
disease with different syndrome types, or for different diseases with the
same syndrome type, showcasing the uniqueness and strength of
individualized treatment in TCM (50, 51). The syndrome, pivotal to
this process, links the diagnosis and treatment and serves as a key
aspect in integrating disease patterns with symptomatology (52).

However, in the included RCTs, 40% did not specify the TCM
syndrome type for the study participants, and about 53% did not use
TCM disease and syndrome indicators as outcomes to evaluate clinical
efficacy. Currently, multiple classifications exist for diagnosing diabetic
nephropathy in TCM, and there’s a lack of uniform diagnostic criteria
and objective evaluation indicators, limiting the comparability and
reproducibility of TCM syndrome-specific treatments. Future research
should prioritize the identification and assessment of TCM syndromes,
while also refining integrated treatment strategies that combine both
Western and traditional Chinese medicine.

Research (53) suggests that an integrated model, which combines
macro-level syndrome differentiation with micro-level indicators, offers
a precise and effective method for TCM treatment of diabetic
nephropathy. This model enables accurate diagnosis of the disease
and syndrome-targeted treatment. Therefore, subsequent studies should
leverage systems biology to explore the common material basis at
structural or functional levels in both TCM and Western medicine (54).
This can help in optimizing the syndrome scale, elucidating the essence
of syndromes, and laying the foundation for an integrated diagnostic
and therapeutic approach to diabetic nephropathy.

4.4 Challenges and advancements in the
early diagnosis of DN and evaluation of
TCM symptomatology

Effective early intervention strategies are pivotal to mitigating the
risk of adverse outcomes and the associated disease costs, with timely
diagnosis being paramount. Extensive research and clinical evidence
underscore the challenges in early diagnosis of DN. Commonly utilized
markers, such as the urine albumin-to-creatinine ratio, can be greatly
influenced by factors like exercise and fever, and exhibit considerable
inter-individual variability (55). These markers often lack specificity and
sensitivity (56, 57). Moreover, DN’s onset can be insidious; by the time
these markers decline, optimal intervention opportunities may have been
missed (58). Notably, tubular damage is present in the early stages of DN
and closely aligns with disease progression (59, 60). This damage serves
as an indicator for early detection and monitoring of DN progression.
Recent years have witnessed a surge in studies on biomarkers for early
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DN, but many such studies have small sample sizes, are cross-sectional
in nature, or show limited results due to decomposition factors affecting
the detection of urinary neutrophil gelatinase-associated lipocalin
(NGAL) and kidney injury molecule-1 (KIM-1) at times of tubular
injury (61). Therefore, larger prospective clinical trials are essential to
further evaluate their predictive value, aiming to identify sensitive and
reliable predictors, providing a window for early intervention and
averting or delaying the onset of irreversible complications, thereby
minimizing severe cardiac and renal morbidity and mortality (62).

Furthermore, although efficacy rates and TCM symptom scores
originate from roughly the same sources, the specific standards set
differ, leading to underutilization of the data. TCM symptomatology,
unique to Chinese medicine, is based on a four-diagnosis symptom
scale, reflecting changes in symptomology and signs constituting the
syndrome before and after treatment. Despite widespread use, several
shortcomings exist in the evaluation methods for TCM efficacy.
There lacks a unified standard for its connotation and assessment,
often focusing solely on primary symptoms of a syndrome type
without distinguishing between subjective and objective content. This
can undermine the content validity of evaluations. Assessments are
also prone to observer bias, compromising test-retest reliability.

4.5 Outcome indicators should be
more representative

In current research, the utilization of efficacy rates, renal
function, and blood glucose markers exceeds 50%. However, key
outcome indicators, such as renal injury biomarkers, quality of life,
economic evaluations, and clinically relevant outcomes, have been
under-emphasized.

DN is a progressive renal disease characterized by recurrent
symptoms and prolonged treatment cycles. Economic considerations
are increasingly recognized in evaluating its therapeutic outcomes. As
the disease progresses, patients experience a decline in quality of life
(63) and see a significant surge in healthcare costs and disease burden
(64). Inadequate treatment can lead to renal insufficiency, advancing to
end-stage renal disease, which in turn escalates the risks of
cardiovascular complications, renal failure, and mortality (65).
Hemodialysis, the primary treatment in this stage, effectively
prolongs patient survival but demands high patient compliance and
incurs substantial costs. Additionally, patients frequently experience
psychological issues like depression and anxiety, severely affecting
prognosis and quality of life (66). Health economic evaluations are a
crucial aspect of national health insurance reform policies (67).
Incorporating health economic indicators in clinical research assists
clinicians in making informed clinical decisions and aids patients in
selecting the most appropriate treatment modalities (68).

In treating DN, TCM primarily emphasizes delaying renal
failure and gives priority to clinical outcome assessments over
merely relying on biochemical markers. Long-term therapeutic
outcomes are its crucial evaluation metrics. Most RCTs focus on
Stage III patients, who typically show minimal symptoms, incur
lower treatment costs, maintain stable quality of life, and participate
in short-term clinical trials. Rarely do these studies focus on long-
term clinical endpoint events, necessitating extended follow-ups to
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gauge patients’ life quality. Such outcome deficiencies can impact
the evaluation of the long-term effects of herbal medicines and the
reliability of research findings, hindering a comprehensive
assessment of TCM’s advantages in treating DN. To better
evaluate the efficacy and reliability of TCM in treating DN, future
research should establish a core outcome set for DN (69), select
more representative evaluation indicators, and place greater
emphasis on patient quality of life, economic conditions, and
endpoint outcomes. This approach will allow a more holistic
assessment of drug clinical efficacy and safety.

5 Limitations and future perspectives

For the first time, this study employs an evidence map to
elucidate and showcase the current state of systematic reviews/
meta-analyses and clinical research on TCM treatments for DN.
The findings indicate that TCM holds certain advantages in the
treatment of diabetic nephropathy. However, there remains room
for improvement in our research.

This search was limited to Chinese and English databases post-
2016, leading to a single study type and somewhat restricted evidence.
Future endeavors could encompass a broader range of databases,
clinical trial registries, and web sources, with periodic updates to
research data. The overwhelming majority of studies included were
conducted in China, thus limiting the generalizability of the results.
The quality of evidence from original studies was not thoroughly
evaluated, posing a risk of an incomplete evidence distribution
assessment. During literature screening, we noted instances of split
publishing of research findings, which could potentially influence
aggregate results. There was variability in the types of medications,
dosages, and treatment durations for each intervention, which
introduces some limitations to the applicability of the study outcomes.

In recent years, there has been a rising incidence of DN, and
consequently, the rate of ESRD has been increasing (70). It is
projected that by 2030, the global demand for hemodialysis and
kidney transplantation will double, placing substantial strain on
healthcare systems (71). Therefore, effective prevention of DN
onset, slowing the progression of renal function decline, reducing
the incidence of endpoint events, improving the quality of life for
dialysis patients, decreasing cardiovascular event rates, and
harnessing the significant therapeutic advantages of TCM in DN
prevention, progression, and comprehensive treatment are pressing
issues that need to be addressed in the clinical management of DN.

6 Conclusion

Future research should focus on addressing the limitations
identified, with a particular emphasis on the clinical challenges
associated with DN. There is a critical need for conducting high-
quality clinical trials that enhance the credibility of evidence for
practical application. Establishing clinically relevant, standardized
outcome measures is essential, incorporating multiple indicators for
a comprehensive assessment of efficacy. Integrating the TCM concepts
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of disease and symptom patterns can significantly improve the
practicality and research potential of therapeutic evaluation metrics.

A crucial element in clinical research involves leveraging emerging
evidence-based medicine and clinical research techniques for indicator
selection. This process should account for the disease characteristics,
study objectives, and intervention properties while fostering
innovation, practicality, sensitivity, and specificity. The adoption of
sensitive measurement time points aims to identify indicator patterns
and systems that resonate with TCM’s core principles. The
development of a Core Outcome Set for TCM Treatment of DN
(CMOS) intends to offer a standardized set of essential indicators for
trial reporting. This initiative will not only facilitate study comparisons
and result integration but also mitigate the heterogeneity in outcome
indicators across similar studies, thereby enhancing the utility of
research evaluation metrics and the overall value of research outcomes.

Incorporating advanced techniques such as genomics and
bioinformatics into TCM research represents a significant step
forward. This approach not only modernizes TCM research but also
provides insights into the active components, their target actions, and
the underlying molecular mechanisms of TCM treatments. Integrating
these precision tools can refine the accuracy and effectiveness of TCM
interventions. Embracing real-world evidence and adopting proven
evaluation methodologies will strengthen the evidence base, enriching
the TCM therapeutic arsenal for managing diabetic renal diseases.

Ultimately, the goal is to elevate the scientific validity and
efficacy profile of TCM through evidence-based clinical research.
By embracing these strategies, future research can overcome
existing hurdles and unlock new possibilities for the effective
treatment of DN, ensuring that TCM’s rich heritage is harnessed
to meet contemporary healthcare needs.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Author contributions

YG: Writing - original draft, Writing - review & editing. ZL:
Writing - original draft, Writing - review & editing. YW: Writing -
original draft, Writing — review & editing. HZ: Writing - original
draft, Writing — review & editing. KH: Writing - review & editing.
YF: Writing - original draft. SX: Writing - original draft. QL:
Writing - original draft. XL: Writing - original draft, Writing -
review & editing. GZ: Writing — review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This research
was funded by the Science and Technology Innovation Project of
China Academy of Chinese Medical Sciences (No. CI2021A01608).

frontiersin.org


https://doi.org/10.3389/fendo.2024.1324782
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Gao et al.

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.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Zylka A, Dumnicka P, Kusnierz-Cabala B, Gala-Bh}dzihska A, Ceranowicz P,
Kucharz J, et al. Markers of glomerular and tubular damage in the early stage of kidney
disease in type 2 diabetic patients. Mediators Inflamm. (2018) 2018:7659243.
doi: 10.1155/2018/7659243

2. LiuJ, Ren ZH, Qiang H, Wu J, Shen M, Zhang L, et al. Trends in the incidence of
diabetes mellitus: results from the Global Burden of Disease Study 2017 and
implications for diabetes mellitus prevention. BMC Public Health. (2020) 20:1415.
doi: 10.1186/s12889-020-09502-x

3. Lovic D, Piperidou A, Zografou I, Grassos H, Pittaras A, Manolis A. The growing
epidemic of diabetes mellitus. Curr Vasc Pharmacol. (2020) 18:104-9. doi: 10.2174/
1570161117666190405165911

4. Sun H, Saeedi P, Karuranga S, Pinkepank M, Ogurtsova K, Duncan BB, et al. IDF
Diabetes Atlas: Global, regional and country-level diabetes prevalence estimates for
2021 and projections for 2045. Diabetes Res Clin Pract. (2022) 183:109119.
doi: 10.1016/j.diabres.2021.109119

5. Ruiz-Ortega M, Rodrigues-Diez RR, Lavoz C, Rayego-Mateos S. Special issue
"Diabetic nephropathy: diagnosis, prevention and treatment". J Clin Med. (2020) 9:813.
doi: 10.3390/jcm9030813

6. Bellary S, Kyrou I, Brown JE, Bailey CJ. Type 2 diabetes mellitus in older adults:
clinical considerations and management. Nat Rev Endocrinol. (2021) 17:534-48.
doi: 10.1038/541574-021-00512-2

7. Saeedi P, Petersohn I, Salpea P, Malanda B, Karuranga S, Unwin N, et al. Global
and regional diabetes prevalence estimates for 2019 and projections for 2030 and 2045:
Results from the International Diabetes Federation Diabetes Atlas, 9th edition. Diabetes
Res Clin Pract. (2019) 157:107843. doi: 10.1016/j.diabres.2019.107843

8. LeRoith D, Biessels GJ, Braithwaite SS, Casanueva FF, Draznin B, Halter JB, et al.
Treatment of diabetes in older adults: an endocrine society* Clinical practice guideline.
J Clin Endocrinol Metab. (2019) 104:1520-74. doi: 10.1210/jc.2019-00198

9. Muskiet MH, Smits MM, Morsink LM, Diamant M. The gut-renal axis: do
incretin-based agents confer renoprotection in diabetes? Nat Rev Nephrol. (2014)
10:88-103. doi: 10.1038/nrneph.2013.272

10. Hou JH, Zhu HX, Zhou ML, Le WB, Zeng CH, Liang SS, et al. Changes in the
spectrum of kidney diseases: an analysis of 40,759 biopsy-Proven cases from 2003 to
2014 in China. Kidney Dis (Basel). (2018) 4:10-9. doi: 10.1159/000484717

11. Ma L, Jiang Y, Kong X, Liu Q, Zhao H, Zhao T, et al. Interaction of MTHFR
C677T polymorphism with smoking in susceptibility to diabetic nephropathy in
Chinese men with type 2 diabetes. ] Hum Genet. (2019) 64:23-8. doi: 10.1038/
510038-018-0531-y

12. Zhang L, Long J, Jiang W, Shi Y, He X, Zhou Z, et al. Trends in chronic kidney
disease in China. N Engl ] Med. (2016) 375:905-6. doi: 10.1056/NEJMc1602469

13. AnY,XuF,Le W, Ge Y, Zhou M, Chen H, et al. Renal histologic changes and the
outcome in patients with diabetic nephropathy. Nephrol Dial Transpl. (2015) 30:257-
66. doi: 10.1093/ndt/gfu250

14. Helou N, Dwyer A, Shaha M, Zanchi A. Multidisciplinary management of
diabetic kidney disease: a systematic review and meta-analysis. JBI Database System Rev
Implement Rep. (2018) 14:169-207. doi: 10.11124/JBISRIR-2016-003011

15. Microvascular Complications Group of the Chinese Medical Association
Diabetes Branch. Expert consensus on prevention and treatment of diabetes
nephropathy, (2014 Edition). Chin ] Diabetes Mellitus. (2014) 6(11):792-801.
doi: 10.3760/cma.j.issn.1674-5809.2014.11.004

16. Sun L, Dutta RK, Xie P, Kanwar YS. Withdrawal: myo-Inositol oxygenase
overexpression accentuates generation of reactive oxygen species and exacerbates
cellular injury following high glucose ambience: A new mechanism relevant to the
pathogenesis of diabetic nephropathy. J Biol Chem. (2019) 294:10380. doi: 10.1074/
jbc.W119.009586

Frontiers in Endocrinology

13

10.3389/fendo.2024.1324782

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.2024.1324782/full#supplementary-material

17. LuZ, Zhong Y, Liu W, Xiang L, Deng Y. The efficacy and mechanism of Chinese
herbal medicine on diabetic kidney disease. J Diabetes Res. (2019) 2019:2697672.
doi: 10.1155/2019/2697672

18. An X, Xu Y, Gui D. Combination of Astragalus membranaceus and Panax
notoginseng as Main Components in the Treatment of Diabetic Nephropathy: A
Systematic Review and Meta-Analysis. Evid Based Complement Alternat Med. (2023)
2023:2945234. doi: 10.1155/2023/2945234

19. Hu Q, Jiang L, Yan Q, Zeng J, Ma X, Zhao Y. A natural products solution to
diabetic nephropathy therapy. Pharmacol Therapeut. (2023) 241:108314. doi: 10.1016/
j.pharmthera.2022.108314

20. Wang WR, Zhang XM, Li JX, Yang JY, Yu RH, Xie YM. Network Meta-analysis
of Qi-supplementing and Yin-nourishing Chinese patent medicines in treatment of
early diabetic nephropathy. Zhongguo Zhong Yao Za Zhi. (2023) 48:3949-64.
doi: 10.19540/j.cnki.cjemm.20230314.501

21. Wang HJ, Zheng YH. Research progress on the mechanism of traditional
Chinese medicine in the treatment of diabetes nephropathy. Mod ] Integr Tradit
Chin West Med. (2017) 26:2278-80. doi: 10.3969/j.issn.1008-8849.2017.20.039

22. Liu HY, Ma XH, Pang YP, Wang FQ, Hu XM, Li XG. Clinical efficacy of Bailing
capsule in patients with renal failure infection on maintenance hemodialysis. Med
Equip. (2018) 31:82-3. doi: 10.3969/j.issn.1002-2376.2018.10.059

23. Zhao XM, Zhang Y, He XH, Chen HD, Wang ZF, Guo J, et al. Chinese herbal
medicine Shenzhuo Formula treatment in patients with macroalbuminuria secondary
to diabetic kidney disease: study protocol for a randomized controlled trial. Trials.
(2018) 19:200. doi: 10.1186/s13063-018-2573-z

24. Tong XL, Huang YS. Current situation and development countermeasures on
the prevention and treatment of diabetic kidney disease by traditional Chinese
medicine. ] Beijing Univ Tradit Chin Med. (2022) 45:1189-95. doi: 10.3969/
j.issn.1006-2157.2022.12.001

25. Wang Y, Li SN, Chen HM, Wang CE, Li CD. Discussion on the construction of
TCM curative effect evaluation scale in the evaluation of TCM health status. China J
Tradit Chin Med Pharm. (2018) 33(1):3.

26. Li L, Yang KH, Tian JH, Sun TT, Zhang P, Yi K, et al. A new method for
summarizing evidence - introduction to evidence graph. Chin J Evid Based Pediatr.
(2011) 6:230-2. doi: 10.3969/j.issn.1673-5501.2011.03.013

27. Gao Y, Li MY, Sun Y, Liu M, Shi SZ, Zhang JH, et al. Study on the cooperation
ability and research subject in evidence mapping. Chin J Drug Eval. (2019) 36:165-8.
doi: 10.3969/j.issn.2095-3593.2019.03.002

28. Choi TY, Ang L, Ku B, Jun JH, Lee MS. Evidence map of cupping therapy. J Clin
Med. (2021) 10:1750. doi: 10.3390/jcm10081750

29. LiY, Cao L, Zhang Z, Hou L, Qin Y, Hui X, et al. Reporting and methodological
quality of COVID-19 systematic reviews needs to be improved: an evidence mapping. J
Clin Epidemiol. (2021) 135:17-28. doi: 10.1016/j.jclinepi.2021.02.021

30. Miake-Lye IM, Hempel S, Shanman R, Shekelle PG. What is an evidence map? A
systematic review of published evidence maps and their definitions, methods, and
products. Syst Rev. (2016) 5:28. doi: 10.1186/s13643-016-0204-x

31. Zhou X, Xiang KM, Li ], Yang G, Wang Y, Xia H, et al. Efficacy and safety of Chinese
herbal medicine Danggui Sini decoction for knee osteoarthritis: A protocol for systematic review
and meta-analysis. Med (Baltimore). (2022) 101(46):e31516. doi: 10.1097/
MD.0000000000031516

32. Schmucker C, Motschall E, Antes G, Meerpohl JJ. Methods of evidence mapping.
A systematic review. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz.
(2013) 56:1390-7. doi: 10.1007/s00103-013-1818-y

33. Snilstveit B, Vojtkova M, Bhavsar A, Stevenson ], Gaarder M. Evidence & gap
maps: a tool for promoting evidence informed policy and strategic research agendas. J
Clin Epidemiol. (2016) 79:120-9. doi: 10.1016/j.jclinepi.2016.05.015

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fendo.2024.1324782/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fendo.2024.1324782/full#supplementary-material
https://doi.org/10.1155/2018/7659243
https://doi.org/10.1186/s12889-020-09502-x
https://doi.org/10.2174/1570161117666190405165911
https://doi.org/10.2174/1570161117666190405165911
https://doi.org/10.1016/j.diabres.2021.109119
https://doi.org/10.3390/jcm9030813
https://doi.org/10.1038/s41574-021-00512-2
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1210/jc.2019-00198
https://doi.org/10.1038/nrneph.2013.272
https://doi.org/10.1159/000484717
https://doi.org/10.1038/s10038-018-0531-y
https://doi.org/10.1038/s10038-018-0531-y
https://doi.org/10.1056/NEJMc1602469
https://doi.org/10.1093/ndt/gfu250
https://doi.org/10.11124/JBISRIR-2016-003011
https://doi.org/10.3760/cma.j.issn.1674-5809.2014.11.004
https://doi.org/10.1074/jbc.W119.009586
https://doi.org/10.1074/jbc.W119.009586
https://doi.org/10.1155/2019/2697672
https://doi.org/10.1155/2023/2945234
https://doi.org/10.1016/j.pharmthera.2022.108314
https://doi.org/10.1016/j.pharmthera.2022.108314
https://doi.org/10.19540/j.cnki.cjcmm.20230314.501
https://doi.org/10.3969/j.issn.1008-8849.2017.20.039
https://doi.org/10.3969/j.issn.1002-2376.2018.10.059
https://doi.org/10.1186/s13063-018-2573-z
https://doi.org/10.3969/j.issn.1006-2157.2022.12.001
https://doi.org/10.3969/j.issn.1006-2157.2022.12.001
https://doi.org/10.3969/j.issn.1673-5501.2011.03.013
https://doi.org/10.3969/j.issn.2095-3593.2019.03.002
https://doi.org/10.3390/jcm10081750
https://doi.org/10.1016/j.jclinepi.2021.02.021
https://doi.org/10.1186/s13643-016-0204-x
https://doi.org/10.1097/MD.0000000000031516
https://doi.org/10.1097/MD.0000000000031516
https://doi.org/10.1007/s00103-013-1818-y
https://doi.org/10.1016/j.jclinepi.2016.05.015
https://doi.org/10.3389/fendo.2024.1324782
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Gao et al.

34. Shea BJ, Bouter LM, Peterson J, Boers M, Andersson N, Ortiz Z, et al. External
validation of a measurement tool to assess systematic reviews (AMSTAR). PloS One.
(2007) 2:¢1350. doi: 10.1371/journal.pone.0001350

35. Hempel S, Taylor SL, Solloway MR, Miake-Lye IM, Beroes JM, Shanman R, et al.
Evidence Map of Acupuncture Vol. 2014. Washington (DC): Department of Veterans
Affairs (US) (2014). Available at: http://www.ncbi.nlm.nih.gov/books/NBK185076/.

36. Gao YB, Liu TH, Li P. Guidelines for traditional Chinese medicine prevention
and treatment of diabetes nephropathy. Chin Med Mod Dist Edu Chin. (2011) 9
(04):151-3. doi: 10.3969/j.issn.1672-2779.2011.04.112

37. Yu JY, Ni Q, Liu S. Guidelines for diagnosis and treatment of diabetes
nephropathy. J Tradit Chin Med. (2022) 63:190-7. doi: 10.13288/j.11-2166/
r.2022.02.018

38. Yang X, Liang Yl, Wang ZG, Liu R, Zhao YK, Zhou Q. Study of
Dahuang Huanglian Xiexin decoction in treating diabetes based on “Dose-effect
Relationship of prescriptions”. J Shanxi Univ Chin Med. (2023) 46:40-3.
doi: 10.13424/j.cnki.jsctem

39. Zhang L, Zhang ], Chen J, Xing D, Mu W, Wang J, et al. Clinical research of
traditional chinese medicine needs to develop its own system of core outcome sets. Evid
Based Complement Alternat Med. (2013) 2013:202703. doi: 10.1155/2013/202703

40. Guan YL, Deng F, Qian ZX, Wang XQ. Research progress of randomized
controlled clinical trials on the treatment of diabetic nephropathy with Chinese
medicine. Asia-Pacific Tradit Med. (2023) 19:238-41. doi: 10.11954/ytctyy.202307049

41. Yan G, Chang T, Zhao Y, Yu M, Mi J, Wang G, et al. The effects of
Ophiocordyceps sinensis combined with ACEI/ARB on diabetic kidney disease: A
systematic review and meta-analysis. Phytomedicine. (2023) 108:154531. doi: 10.1016/
j.phymed.2022.154531

42. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: Updated
guidelines for reporting parallel group randomised trials. J Pharmacol Pharmacother.
(2010) 1:100-7. doi: 10.4103/0976-500X.72352

43. Stevens PE, Levin A, Kidney Disease: Improving Global Outcomes. Evaluation
and management of chronic kidney disease: synopsis of the kidney disease: improving
global outcomes 2012 clinical practice guideline. Ann Intern Med. (2013) 158(11):825-
30. doi: 10.7326/0003-4819-158-11-201306040-00007

44. Li R, Wang HL, Hu WF, Liu NM, Li Y, Zhang JY. A clinical investigation on the
characteristics and distribution of TCM syndromes in different stages of diabetic kidney
disease. Chin J Integr Tradit West Nephrol. (2016) 17:599-602. doi: DOL:CNKI:SUN:
JXSB.0.2016-07-015

45. Wang YF, Wang XQ, Shen SY, Zhang LQ. Outcome indexes in randomized
controlled trials of Chinese medicine for diabetic kidney disease. Chin J Exp Tradit
Med. (2023) 29(15):119-30. doi: 10.13422/j.cnki.syfjx.20230518

46. Zhang X, Ma L, Mu S, Yin Y. The hidden burden-exploring depression risk in
patients with diabetic nephropathy: A systematic review and meta-analysis. Diabetes
Ther. (2023) 14:1481-502. doi: 10.1007/s13300-023-01436-y

47. Tang G, Li S, Zhang C, Chen H, Wang N, Feng Y. Clinical efficacies, underlying
mechanisms and molecular targets of Chinese medicines for diabetic nephropathy treatment
and management. Acta Pharm Sin B. (2021) 11:2749-67. doi: 10.1016/j.apsb.2020.12.020

48. Ma GJ. Differentiation and treatment thought of four dimensions in Huangdi
Neijing. China J Tradit Chin Med Pharm. (2019) 34(11):5265-8. CNKL:SUN:
BXYY.0.2019-11-074

49. Leung AYL, Zhang ], Chan CY, Chen X, Mao ], Jia Z, et al. Validation of evidence-
based questionnaire for TCM syndrome differentiation of heart failure and evaluation of
expert consensus. Chin Med. (2023) 18:70. doi: 10.1186/s13020-023-00757-1

50. Wang J, Ma Q, Li Y, Li P, Wang M, Wang T, et al. Research progress on
Traditional Chinese Medicine syndromes of diabetes mellitus. BioMed Pharmacother.
(2019) 121:109565. doi: 10.1016/j.biopha.2019.109565

51. Chen YX, Li ZD, Li JY, Lu CJ. Pathway exploration on inheritance and
innovation of “ syndrome differentiation and treatment “ under the background of

combination of traditional Chinese and western medicine. J Tianjin Univ Tradit Chin
Med. (2023) 42:158-61. doi: 10.11656/j.issn.1673-9043.2023.02.05

Frontiers in Endocrinology

14

10.3389/fendo.2024.1324782

52. Lu DX, Liu F, Yan J, Sun ZG. Research progress in TCM syndromes based on
systems biology. Chin J Info Traditl Chin Med. (2020) 27:131-5. doi: 10.3969/
j.issn.1005-5304.201904078

53. Liu HF. Construction of the thinking mode of disease dominating syndrome”in
diabetic kidney disease. ] Beijing Univ Tradit Chin Med. (2022) 45:541-5. doi: 10.3969/
j.issn.1006-2157.2022.06.001

54. Wang Z, Wang ], Wang YY. Reflections on the study of syndromomics in
traditional Chinese medicine in the postgenomic era. Chin J Integr Tradit West Med.
(2001) 21:621-3. doi: 10.3321/j.issn:1003-5370.2001.08.020

55. Hu RM. Diagnosis and Management of Diabetic Nephropathy——Interpretation of
expert consensus on diagnosis and treatment of diabetes nephropathy in China. Clin J
Diabetes WId. (2015) 9:447-53. doi: 10.3969/j.issn.1672-7851(1).2015.09.005

56. Lin YC, Chang YH, Yang SY, Wu KD, Chu TS. Update of pathophysiology and
management of diabetic kidney disease. ] Formos Med Assoc. (2018) 117:662-75.
doi: 10.1016/j.jfma.2018.02.007

57. Selby NM, Taal MW. An updated overview of diabetic nephropathy: Diagnosis,
prognosis, treatment goals and latest guidelines. Diabetes Obes Metab. (2020) 22 Suppl
1:3-15. doi: 10.1111/dom.14007

58. Wei MB, Wu XY. Research progress of early diagnosis indicators for diabetic
kidney disease. Med ] Wuhan Univ. (2023) 44:380-6. doi: 10.14188/}.1671-8852.2021.6020

59. Bonventre JV. Can we target tubular damage to prevent renal function decline in
diabetes? Semin Nephrol. (2012) 32:452-62. doi: 10.1016/j.semnephrol.2012.07.008

60. Chen J, Wang X, He Q, Bulus N, Fogo AB, Zhang MZ, et al. YAP activation in
renal proximal tubule cells drives diabetic renal interstitial fibrogenesis. Diabetes.
(2020) 69:2446-57. doi: 10.2337/db20-0579

61. Jia W, Weng J, Zhu D, Ji L, Lu J, Zhou Z, et al. Chinese Diabetes Society.
Standards of medical care for type 2 diabetes in China 2019. Diabetes Metab Res Rev.
(2019) 35:3158. doi: 10.1002/dmrr.3158

62. Papadopoulou-Marketou N, Kanaka-Gantenbein C, Marketos N, Chrousos GP,
Papassotiriou I. Biomarkers of diabetic nephropathy: A 2017 update. Crit Rev Clin Lab
Sci. (2017) 54:326-42. doi: 10.1080/10408363.2017.1377682

63. Abdel-Kader K, Myaskovsky L, Karpov I, Shah ], Hess R, Dew MA, et al
Individual quality of life in chronic kidney disease: influence of age and dialysis
modality. Clin ] Am Soc Nephrol. (2009) 4:711-8. doi: 10.2215/CJN.05191008

64. Happich M, Landgraf R, Piehlmeier W, Falkenstein P, Stamenitis S. The
economic burden of nephropathy in diabetic patients in Germany in 2002. Diabetes
Res Clin Pract. (2008) 80:34-9. doi: 10.1016/j.diabres.2007.11.012

65. Middleton R], Foley RN, Hegarty J, Cheung CM, McElduft P, Gibson JM, et al.
The unrecognized prevalence of chronic kidney disease in diabetes. Nephrol Dial
Transpl. (2006) 21:88-92. doi: 10.1093/ndt/gfi163

66. Xie J, Song C. Analysis of quality of life and risk factors in 122 patients with
persistent hemodialysis. Pak J Med Sci. (2022) 38:1026-30. doi: 10.12669/
pjms.38.4.5308

67. CPC Central Committee and State Council. Opinions of the CPC central
committee and the state council on deepening the reform of medical security system.
Chin Pract ] Rural Doctor. (2020) 27(5):12-5. doi: 10.3969/j.issn.1672-
7185.2020.05.004

68. He Y, Li W, Zhu H, Han S. Economic evaluation of bailing capsules for patients with
diabetic nephropathy in China. Front Pharmacol. (2023) 14:1175310. doi: 10.3389/
fphar.2023.1175310

69. Yang LH, Zhang L, Guo XF, Liu XS, Mao W. Selection of outcome indicators in
randomized controlled trials of diabetes nephropathy treated with integrated
traditional Chinese and western medicine. Chin J Integr Tradit West Nephrol. (2022)
23(09):810-2. doi: 10.3969/j.issn.1009-587X.2022.09.018

70. Harding JL, Pavkov ME, Magliano DJ, Shaw JE, Gregg EW. Global trends in
diabetes complications: a review of current evidence. Diabetologia. (2019) 62:3-16.
doi: 10.1007/500125-018-4711-2

71. Crews DC, Bello AK, Saadi G. Burden, access, and disparities in kidney disease.
Ter Arkh. (2019) 91:34-9. doi: 10.26442/00403660.2019.06.000251

frontiersin.org


https://doi.org/10.1371/journal.pone.0001350
http://www.ncbi.nlm.nih.gov/books/NBK185076/
https://doi.org/10.3969/j.issn.1672-2779.2011.04.112
https://doi.org/10.13288/j.11-2166/r.2022.02.018
https://doi.org/10.13288/j.11-2166/r.2022.02.018
https://doi.org/10.13424/j.cnki.jsctcm
https://doi.org/10.1155/2013/202703
https://doi.org/10.11954/ytctyy.202307049
https://doi.org/10.1016/j.phymed.2022.154531
https://doi.org/10.1016/j.phymed.2022.154531
https://doi.org/10.4103/0976-500X.72352
https://doi.org/10.7326/0003-4819-158-11-201306040-00007
https://doi.org/10.13422/j.cnki.syfjx.20230518
https://doi.org/10.1007/s13300-023-01436-y
https://doi.org/10.1016/j.apsb.2020.12.020
https://doi.org/10.1186/s13020-023-00757-1
https://doi.org/10.1016/j.biopha.2019.109565
https://doi.org/10.11656/j.issn.1673-9043.2023.02.05
https://doi.org/10.3969/j.issn.1005-5304.201904078
https://doi.org/10.3969/j.issn.1005-5304.201904078
https://doi.org/10.3969/j.issn.1006-2157.2022.06.001
https://doi.org/10.3969/j.issn.1006-2157.2022.06.001
https://doi.org/10.3321/j.issn:1003-5370.2001.08.020
https://doi.org/10.3969/j.issn.1672-7851(l).2015.09.005
https://doi.org/10.1016/j.jfma.2018.02.007
https://doi.org/10.1111/dom.14007
https://doi.org/10.14188/j.1671-8852.2021.6020
https://doi.org/10.1016/j.semnephrol.2012.07.008
https://doi.org/10.2337/db20-0579
https://doi.org/10.1002/dmrr.3158
https://doi.org/10.1080/10408363.2017.1377682
https://doi.org/10.2215/CJN.05191008
https://doi.org/10.1016/j.diabres.2007.11.012
https://doi.org/10.1093/ndt/gfi163
https://doi.org/10.12669/pjms.38.4.5308
https://doi.org/10.12669/pjms.38.4.5308
https://doi.org/10.3969/j.issn.1672-7185.2020.05.004
https://doi.org/10.3969/j.issn.1672-7185.2020.05.004
https://doi.org/10.3389/fphar.2023.1175310
https://doi.org/10.3389/fphar.2023.1175310
https://doi.org/10.3969/j.issn.1009-587X.2022.09.018
https://doi.org/10.1007/s00125-018-4711-2
https://doi.org/10.26442/00403660.2019.06.000251
https://doi.org/10.3389/fendo.2024.1324782
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Analysis of clinical evidence on traditional Chinese medicine for the treatment of diabetic nephropathy: a comprehensive review with evidence mapping
	1 Introduction
	2 Materials and methods
	2.1 Search strategy
	2.2 Inclusion criteria
	2.2.1 Type of studies
	2.2.2 Study participants
	2.2.3 Interventions

	2.3 Exclusion criteria
	2.4 Literature selection and data extraction
	2.5 Data analysis
	2.6 Methodological quality assessment

	3 Results
	3.1 Literature search
	3.2 Publication trends
	3.3 Characteristics of study population
	3.3.1 Staging of diabetic nephropathy
	3.3.2 TCM syndromes
	3.3.3 Sample size

	3.4 Treatment regimens and intervention duration
	3.4.1 Treatment regimens
	3.4.2 Intervention duration

	3.5 Outcome indicators
	3.6 Methodological quality assessment

	4 Discussion
	4.1 Quality of clinical RCTs needs enhancement
	4.2 Precision in disease staging is imperative
	4.3 The Diagnostic and therapeutic philosophy of TCM must be fully emphasized
	4.4 Challenges and advancements in the early diagnosis of DN and evaluation of TCM symptomatology
	4.5 Outcome indicators should be more representative

	5 Limitations and future perspectives
	6 Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	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 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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


