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Abstract: Objective To compare the clinical efficacy of Kunkur Baoshen Formula and Huangkui Capsules in patients with high or
extremely high-risk diabetic kidney disease (DKD), and to explore the safety of their clinical application. Methods This study enrolled
high or extremely high - risk DKD patients from the Department of Endocrinology of Jiangsu Province Hospital of Chinese Medicine
between February 2021 and August 2023. The patients were randomly divided into a control group and an experimental group
(n=157, each). In addition to metabolic control, the control group received Huangkui Capsules (5 capsules per dose, 3 times a day,
orally), while the experimental group received Aunkui Baoshen Formula. Both groups were treated for 3 months. Pre- and post-
treatment, changes in urine protein-related indicators [urine albumin-to-creatinine ratio (UACR), urinary microalbumin (Um-Alb),
urine retinol-binding protein (U-RBP), urine complement 3, urine a2-macroglobulin (MG)], kidney function-related indicators[serum
creatinine (Scr), cystatin C (Cys-C), estimated glomerular filtration rate (eGFR)], and metabolic indicators[fasting blood glucose (FBG),
glycated hemoglobin (HbAuc), triglycerides (TG), systolic blood pressure, triglyceride-glucose (TyG) index]were observed. The clinical
efficacy of proteinuria reduction, the recent reversal rate of proteinuria, kidney function efficacy, and changes in DKD clinical risk
staging were also evaluated, and adverse reactions during treatment were recorded. Results Fourteen patients in the experimental
group were lost to follow-up or excluded, and 143 patients completed the trial. Seventeen patients in the control group were lost
to follow-up or excluded, and 140 patients completed the trial. After treatment, the UACR, Um-Alb, urine complement 3, and U -
RBP in the experimental group significantly decreased compared to before treatment (A<0.01), and urine o2 - MG showed a
downward trend. The reduction in UACR and Um-Alb was significantly superior to the control group (£<0.01). The total clinical
efficacy rate of proteinuria reduction was 83.22%, significantly better than 49.29% in the control group (¥’=36.523, P<0.01). The
proportion of DKD patients with a reduction in UACR greater than 30% reached 58.04%, which was significantly higher than 29.29%
in the control group (¥*=23.763, P<0.01). The decrease in serum creatinine and Cys-C, and the increase in eGFR in the experimental
group were significantly better than those in the control group (P<0.01), and the total effective rate of creatinine reduction was
67.83%, significantly better than 48.57% in the control group (¥’=10.795, £ <0.01). The FBG, TG, systolic blood pressure, and TyG
index in the experimental group significantly decreased compared to before treatment (P <0.05), with the reduction in TG, systolic
blood pressure, and TyG index being superior to the control group (P <0.05). Regarding changes in DKD clinical risk staging, the
efficacy rate in the experimental group was higher than in the control group (36.36% 15 18.57%, x¥’=11.217, P <0.01). Both groups
did not experience any severe adverse reactions during treatment, and there was no significant difference in the incidence of
adverse reactions between the experimental group and control group (3.50% vs 1.43%, x2=0.543, P=0.461). Conclusion Aunkui
Baoshen Formula has certain advantages over Huangkui Capsules in reducing proteinuria, protecting kidney function, improving
related metabolic factors, and reversing DKD clinical risk staging. It demonstrates significant clinical efficacy and good safety. This
has certain implications for clinical practice in treating high or extremely high-risk diabetic kidney disease.
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Diabetic kidney disease (DKD) is the most severe diagnosis, and rapid progression. Once it develops to the
microvascular complication of diabetes, with an incidence stage of clinical proteinuria or moderate-to-severe renal
that is increasing year by year, and has become the leading insufficiency, it is regarded as a high-risk or very high-risk

cause of end-stage kidney disease (ESKD) [1-2]. DKD has period with poor reversibility, and the efficacy of Western
an insidious onset, low awareness rate, high rate of missed medicine remains limited. However, in real-world clinical
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practice, many DKD patients only present to the hospital
when they are found to have massive proteinuria or a
substantial decline in renal function [3], at which stage the
risk of progression to ESKD is about 14 times that of
patients with other kidney diseases [4]. Therefore, the
effective treatment of high- and very high-risk DKD patients
remains a therapeutic challenge and bottleneck.

Professor YU Jiangyi, a renowned traditional Chinese
medicine (TCM) expert of Jiangsu Province, proposed that
"dampness and blood stasis obstructing the collaterals, with
Qi and Yin Deficiency" is the central pathogenesis of DKD
onset and progression. The Kunkui Baoshen Formula was
developed by Professor YU Jiangyi based on the
aforementioned theoretical insights and years of clinical
experience. This optimized formula for DKD treatment has
been  granted a  national invention  patent
(ZL202211219776.3), and preliminary real-world clinical
studies have confirmed the paired use of Abelmoschi
Corolla (Huangshukuihua, 3% %) 3$1¢) and Colquhounia
Coccinea var. mollis (Huobashugen, ‘K #% 1£ 2 ) as
principal and minister drugs, effective in the management of
DKD [5]. However, there is a lack of clinical efficacy
research targeting high- and very high-risk DKD patients.
Considering the study population comprised high- or very
high-risk DKD patients, and the clinical application of novel
nephroprotective agents is restricted, with reference to
recent guidelines, Huang Kui Capsule was selected as the
positive control drug. The therapeutic effect and safety
profile of the Kunkui Baoshen Formula in high- or very
high-risk DKD patients were observed, aiming to provide
new evidence for integrative medicine in DKD treatment.

1 Clinical Data
1.1 General Information

This was a randomized controlled trial with a
superiority design. The estimated glomerular filtration rate
(eGFR) served as the primary endpoint for observation.
According to previous real-world research and published
literature, the difference in eGFR between the experimental
and control groups was 11.2, with a standard deviation of
18.609. Setting a two-sided a =0.05 (one-sided a =0.025),
power (1-f) of 0.9, superior boundary at 4, and a 1:1 ratio of
sample size in the experimental and control groups, the
sample size was calculated using R language according to
reference [6], resulting in 141 subjects per group. Allowing
for a 10% loss to follow-up or refusal, a minimum of 157
subjects per group was needed, totaling 314 participants.

From February 2021 to August 2023, 314 patients at
high or very high risk of DKD progression were recruited
from the outpatient department of Jiangsu Provincial
Hospital of Chinese Medicine. A randomized number table
was used to assign patients into the experimental group and
control group, each with 157 cases. During follow-up, 9
cases in the experimental group and 8 in the control group
were lost to follow-up due to the epidemic or personal
reasons; 3 cases in the experimental group and 7 in the
control group were excluded for using other Chinese
medicines during the course; 2 cases in each group were

excluded for more than 10 days interruption in medication.
The final cases were 283 (143 in the experimental group,
140 in the control group), with an overall loss rate of 9.87%.
Baseline data, including age, sex, diabetes duration, BMI,
blood pressure, fasting blood glucose (FBG), glycated
hemoglobin ~ (HbAic), DKD risk classification,
comorbidities, and medication use, were comparable
between groups (P>0.05), detailed in Table 1. The study
was approved by the Ethics Committee of Jiangsu
Provincial Hospital of Chinese Medicine (Ethics Approval
No. 2021NL-017-02), and all subjects signed informed
consent.

Tab.1 Comparison of basic information between the two groups

of patients (x+s)

Item Experimental Control group 174 P
group (n=143) (n=140) value  value
Age (years) 55.55+12.55 58.33+12.72 1.835  0.065
Gender [n(%)] 0.032  0.859
Male 108 (75.52) 107 (76.43)
Female 35(24.48) 33(23.57)
Duration of diabetes
(years) 12.59+5.93 14.19+11.56 1.159 0249
BMI (kg/m?) 24.99+3.21 23.59+3.59 0.672  0.502
SBP (mmHg) 137.04£12.13  12833+15.17 0476  0.635
DBP (mmHg) 82.49+12.08 80.73+8.28 0.791 0431
FBG (mmol/L) 7.88+3.05 7.52+2.90 0971 0332
HbAc (%) 7.69+1.83 7.87+1.54 0.751 0453
Risk classification [r(%o)] 0.021 0.884
High risk 57 (39.86) 57 (40.71)
Very high risk 86 (60.14) 83 (59.29)
Complications [n(%)]
Hypertension 121 (84.62) 108 (77.14) 2.558 0.11
Hyperlipidemia 94 (65.73) 90 (64.29) 0.065  0.798
Hyperuricemia 46 (32.17) 60 (42.86) 345 0.063
Coronary heart disease 26 (18.18) 15(10.71) 3184 0074
Cerebral infarction 32(2238) 22 (15.71) 2034  0.154
Medication use [n(%)]
RASI 63 (44.06) 60 (42.86) 0.041 0839
SGLT-2i 105 (73.43) 95 (67.86) 1.612 0203
DPP-4i 70 (48.95) 59 (42.14) 1322 0250
GLP-1RA 32(22.38) 36(25.71) 0431 0511
Insulin 58 (40.56) 60 (42.86) 0.154  0.695

Note: SBP referred to systolic blood pressure; DBP referred to
diastolic blood pressure; RASI referred to renin-angiotensin system
inhibitor; SGLT-2i referred to sodium-glucose cotransporter 2
inhibitor; DPP-4i referred to dipeptidyl peptidase-4 inhibitor; GLP-
1RA referred to glucagon-like peptide-1 receptor agonist.

1.2 Diagnostic Criteria

1.2.1 Western Medicine Diagnostic Criteria for DKD
Referring to the "Clinical guideline for the prevention
and treatment of diabetic kidney disease in China (2021
edition)" [7] and the "Expert consensus on the prevention
and treatment of diabetic kidney disease with the
integrated traditional Chinese and Western medicine
(2023 edition)" [8], the following DKD diagnostic criteria
were used: (1) Clear history of diabetes; (2) At least 2 out
of 3 urine albumin-to-creatinine ratio (UACR)
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measurements =30 mg/g, or urinary albumin excretion
rate (UAER) =30 mg/24h (=20pg/min), and/or eGFR
<60 mL/ (min-1.73m?) for more than 3 months; (3)
Exclusion of non-DKD causes, specifically type 1 diabetes
duration <5 years or no diabetic retinopathy, rapid eGFR
decline, rapidly increasing proteinuria or nephrotic
syndrome, refractory hypertension, active urinary
sediment (RBCs, WBCs, casts), symptoms or signs of
other systemic diseases, eGFR drop >30% within 2-3
months after angiotensin-converting enzyme inhibitor
(ACEI)/ angiotensin receptor blocker (ARB) therapy, renal
ultrasound abnormalities. Renal biopsy was recommended
if diagnosis remains uncertain.

1.2.2 DKD Clinical Risk Staging Criteria

With reference to the cause-glomerular filtration rate-
albuminuria (CGA) staging criteria proposed in the KDIGO
2022 Clinical Practice Guideline for Diabetes Management
in Chronic Kidney Disease [9] issued by Kidney Disease:
Improving Global Outcomes (KDIGO) in 2022, and the
DKD clinical staging risk assessment in the Expert
consensus on the prevention and treatment of diabetic
kidney disease with the integrated traditional Chinese and
Western medicine (2023 edition) [8], the risk levels of DKD
were classified into low-risk, moderate-risk, high-risk, and
very high-risk by combining UACR and eGFR.

1.2.3 TCM Syndrome Differentiation Criteria

The syndrome differentiation criteria for “dampness
and blood stasis obstructing the collaterals, with Qi and Yin
Deficiency” were formulated with reference to Staging
Syndrome Differentiation Standards, Efficacy Evaluation
Protocol and Research on Diabetic Kidney Disease [10],
Guidelines for diagnosis and treatment of diabetic
nephropathy with combinations of diseases and syndromes
[11], and guiding principles of clinical research of new
traditional Chinese medicine in treating diabetes [12]. (1)
Primary Symptoms: Facial and limb edema, turbid urine,
limb numbness or pain, fatigue and lassitude. (2)
Secondary Symptoms: Sticky stool, dry mouth and throat,
heavy sensation in the head and body, soreness and
weakness of the waist and knees, blurred vision. Tongue
and Pulse Manifestations: Dark red tongue with
ecchymoses or petechiae, scanty tongue coating or yellow
greasy coating, thready-slippery-rapid pulse or deep-
hesitant pulse. A diagnosis of “dampness and blood stasis
obstructing the collaterals, with Qi and Yin Deficiency”
can be made if any 2 primary symptoms and 2 secondary
symptoms mentioned above are present, combined with
the corresponding tongue and pulse manifestations.

1.3 Inclusion Criteria

(1) Patients classified as high or very high clinical risk
of DKD; (2) Age between 18 and 80 years, any sex; (3)
Blood pressure < 160/100 mmHg; (4) Informed consent
and voluntary participation.

1.4 Exclusion Criteria

(1) Recent (<1 month) diabetic ketoacidosis,
hyperosmolar hyperglycemic state, or infection; (2)
Renovascular hypertension; (3) Undergoing dialysis or in
need of immediate dialysis; (4) Recent malignant
hypertension, = myocardial  infarction, or  acute
cerebrovascular events; (5) Malignant tumors, pregnancy or
lactation; (6) Allergy to the study medication.

1.5 Criteria for Dropout and Exclusion

(1) Dropout: Patients who consented and met
inclusion criteria but did not complete the prescribed
treatment or observation period will be considered dropouts.
Telephone follow-up should be performed where possible to
ascertain reasons, record last medication intake, and
evaluate completed assessments. (2) Exclusion: Subjects not
meeting inclusion or meeting exclusion criteria; those not
adhering to study medication requirements; those lacking
any post-randomization clinical data.

2 Methods
2.1 Treatment Methods

Both groups received basic therapy in accordance with
the "Chinese Guidelines for the Prevention and Treatment of
Diabetic Kidney Disease (2021)" [7], including lifestyle
modification, dietary therapy, and control of blood glucose,
blood pressure, and blood lipids. The control group
additionally received Huangkui Capsule (Jiangsu Suchung
Pharmaceutical Group, 0.43 g/capsule, approval no.
7.19990040), 5 capsules per dose, three times daily, orally
after meals. The experimental group additionally received
Kunkui Baoshen Formula (Huangshukui flower 30g, Torch
flower root 15g, Astragalus 30g, wine-processed Cornus
officinalis 10g), decocted by the hospital pharmacy to a total
volume of 400 mL, with 200 mL taken after breakfast and
dinner. Both groups were treated continuously for 3 months.

2.2 Observation Indicators and Methods

Before and after treatment, fasting peripheral venous
blood and urine were collected in the morning at rest, and
tested by the clinical laboratory of Jiangsu Provincial
Hospital of Chinese Medicine. Blood specimens for
biochemical markers were collected in sterile anticoagulant
tubes (5 mL), allowed to clot for 30 minutes at room
temperature, centrifuged at 3,000 rpm for 10 minutes at 4°C
(radius 10 cm). The supernatant (serum) was aliquoted (200
pL/tube) and stored at -80°C. Automatic biochemical
analyzers were used for blood glucose and lipid
measurement; Enzyme-linked immunosorbent assay
(ELISA) was used for renal function-related indices.

2.2.1 Urinary Protein Indicators

(1) Glomerular damage: UACR, urine microalbumin
(Um-Alb); (2) Tubular damage: urine retinol-binding
protein (U-RBP), urinary complement 3, urine a2-
macroglobulin (MG).
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2.2.2 Renal Function Indicators
Serum creatinine (Scr), cystatin C (Cys-C), eGFR.

2.2.3 Glucose and Lipid Metabolism, and Blood Pressure
FBG, HbA |, total cholesterol (TC), triglycerides (TG),
high-density lipoprotein cholesterol (HDL-C), low-density
lipoprotein cholesterol (LDL-C), systolic blood pressure
(SBP), diastolic blood pressure (DBP). The triglyceride-
glucose (TyG) index was used to assess insulin resistance
[13-14]: TyG index =In[FBG (mg/dL) x TG (mg/dL)/2].

2.3 Clinical Efficacy Evaluation

2.3.1 Urinary Protein Efficacy

The evaluation criteria were formulated with reference
to the Diagnostic, Syndrome Differentiation and Efficacy
Evaluation Standards for Diabetic Nephropathy (Trial
Protocol) [15], as well as the definition of UACR reversal in
the CREDENCE canagliflozin study [16] and EMPA-REG
empagliflozin study [17], and were specified as follows:
Short-term remission: UACR decreased by = 50% or
returned to the normal range; Marked effect: UACR
decreased by = 30% but <50%; Effective: UACR
decreased but <30%; Ineffective: UACR increased or
showed no change. Total effective rate =(short-term
remission + marked effect + effective) / total number of
cases x 100%. Short-term reversal rate =(short-term
remission + marked effect) / total number of cases % 100%.

2.3.2 Efficacy on Renal Function

The evaluation criteria were referenced from Staging
Syndrome Differentiation Standards, Efficacy Evaluation
Protocol and Research on Diabetic Kidney Disease [10],
and were specified as follows: Marked Effect: eGFR
increased by =20% or serum creatinine decreased by =
20%; Effective: eGFR increased by 10% to <20% or serum
creatinine decreased by 10% to <20%; Stable: eGFR
showed no decrease and increased by <10%, or serum
creatinine showed no increase and decreased by <10%;
Ineffective: eGFR decreased or serum creatinine increased.
Total effective rate =(marked effect + effective + stable) /
total number of cases x 100%.

2.3.3 Changes in DKD Clinical Risk Staging

The efficacy evaluation criteria for DKD clinical risk
staging in this study were formulated with reference to the
Expert Consensus on Integrated Traditional Chinese and
Western Medicine Prevention and Treatment of Diabetic
Kidney Disease (2023 Edition) [8] and the KDIGO 2022
Clinical Practice Guideline for Diabetes Management in
Chronic Kidney Disease.

Improved: DKD progressed from high-risk to low-risk
or moderate-risk; DKD progressed from very high-risk to
low-risk, moderate-risk, or high-risk. Maintained: Patients
with high-risk DKD remained in the high-risk stage after
treatment; patients with very high-risk DKD showed no
significant progression in either A or G staging after
treatment (specifically, patients in stages A1-2 did not

progress to stage A3, patients in stage G3 did not progress to
stages G4-5, and patients in stage G4 did not progress to
stage G5). Progressed: DKD progressed from high-risk to
very high-risk; patients with very high-risk DKD showed
progression in either A or G staging. Effective rate
=Improved / Total number of cases % 100%.

2.4 Safety Evaluation

The flowing index were evaluated: liver function
[alanine aminotransferase (ALT), aspartate
aminotransferase (AST)], routine blood tests (red blood
cell count, white blood cell count, neutrophil percentage),
sex hormones (screened in young patients, with a focus on
inquiring about menstrual history in female patients), and
incidence of hypoglycemia before and after treatment.
Adverse reactions (such as nausea and vomiting, diarrhea
or constipation, dizziness and headache, dry mouth, etc.)
also be recorded in detail, including their manifestations,
severity, onset time, duration, management measures, and
resolution time.

2.5 Statistical Methods

All data were analyzed using SPSS 25.0 software.
Continuous variables were assessed for normality by the
Shapiro-Wilk test; normally distributed data were shown
as x=+s, with group comparisons by independent #-test and
paired #-test. Non-normally distributed data were shown as
M(P»s,P7s5), group comparisons were conducted by
Wilcoxon rank sum test, and paired changes by paired rank
test. Categorical data were expressed as n(%) and
compared by y’ test. A two-sided P < 0.05 was considered
statistically significant.

3 Results

3.1 Comparison of Urinary Protein—Related Indices
Before and After Treatment

Glomerular injury: UACR and Um-Alb in the
experimental group significantly decreased versus baseline
(P<0.05), with reductions significantly greater than the
control group (P<0.01). Tubular injury: Urinary
complement 3 and U-RBP in the experimental group
significantly decreased (P <0.05), while the control group
showed a decreasing trend without statistical significance
(P>0.05). No significant between-group differences in the
change (A) of urine complement 3, U-RBP, or 02-MG after
treatment (P >0.05). See Table 2.

3.2 Comparison of Renal Function-Related Indices
Before and After Treatment

In the experimental group, Scr and Cys-C significantly
decreased compared to pretreatment (P <0.05), with greater
reductions than the control group (P <0.01); eGFR
significantly increased, with a greater rise than in the control
group (P <0.01). See Table 3.
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Tab.2 Comparison of urinary protein-related indicators between the two groups before and after treatment [M (P2s,P7s5)]

Index Experimental group (n=143) Control group (n=140) Z value P value
UACR (mg/g)

Before treatment 683.50 (302.75,1694.50) 609.50 (382.25,1490.50) 0.332 0.740

After treatment 305.00 (99.25,1186.50)* 688.00 (300.00,1550.50) 4.173 <0.001

AUACR -319.00 (-778.00, -105.50) 8.00 (-212.00,307.50) 7.225 <0.001
Um-Alb (mg/L)

Before treatment 555.50 (206.75,1326.00) 429.5 (272.75,834.00) 0.752 0.452

After treatment 254.00 (95.50,687.00) 2 434.50 (204.00,858.00) 2.958 0.003

AUm-Alb -230.00 (-622.50, -5.75) -48.00 (-233.00,198.00) 4.042 <0.001
Urine complement 3 (mg/L)

Before treatment 0.90 (0.42,4.38) 1.12(0.26,3.28) 0.605 0.545

After treatment 0.68 (0.34,1.42)* 0.97 (0.29,3.18) 1.028 0.304

A Urine complement 3 -0.22 (-1.44,0.19) -0.03 (-1.03,0.36) 0.933 0.351
U-RBP (mg/L)

Before treatment 1.16 (0.38,4.50) 0.64 (0.32,1.99) 1.522 0.128

After treatment 0.79 (0.28,2.19)* 0.53 (0.20,1.74) 1.011 0.312

AU-RBP -0.10 (-0.70,0.08) -0.02 (-0.37,0.21) 1.622 0.105
02-MG (mg/L)

Before treatment 1.40 (0.55,2.60) 1.20 (0.70,2.48) 0.027 0.979

After treatment 1.05 (0.60,2.08) 1.30 (0.85,2.45) 1.171 0.242

Au2-MG 0 (-0.90,0.62) 0.10 (-0.70,0.90) 0.782 0.434

Note: Compared with before treatment, *P < 0.05.

Tab.3 Comparison of renal function indicators between the two groups before and after treatment [M (P25, P75)]

Index Experimental group (n=143) Control group (n=140) Z/t value P value
Ser (umol/L)
Before treatment 117.10 (84.53,168.63) 108.90 (84.50,135.00) 1.775 0.076
After treatment 106.20 (78.90,141.00) * 113.40 (76.30,138.90) 0.141 0.888
AScr -9.50 (-24.50,2.40) 0.60 (-10.40,12.40) 4.946 <0.001
Cys-C (mg/L, X%s)
Before treatment 1.96+0.82 1.79+0.72 1.814 0.071
After treatment 1.84+0.732 1.98+0.852 1.349 0.178
ACys-C -0.07+0.34 0.19+0.57 4.161 <0.001
eGFR[mL/ (min-1.73m?)]
Before treatment 45 (31,64) 48 (36,72) 1.605 0.109
After treatment 49 (36,71)* 48 (34,68)* 0.856 0.392
AeGFR 2 (-3,8) -1 (-8.5,4) 3.577 <0.001

Note: Compared with before treatment, *P < 0.05.

3.3 Comparison of Glucose and Lipid Metabolism,
and Blood Pressure Indices

Regarding glucose metabolism: FBG in the
experimental group decreased (P<0.05), and HbAc
showed a decreasing trend; the control group had a
downward trend in FBG and HbA ¢, but not statistically
significant (P>0.05). There was no significant between-
group difference in AFBG or AHbA ¢ (P>0.05).

For lipid metabolism: TG in the experimental group
decreased significantly (P<0.01), with a greater reduction
than the control group (P<0.01); TC, HDL-C, and LDL-C
showed no significant changes (P>0.05). No significant
changes were observed in the control group for TG, TC,
HDL-C, or LDL-C post-treatment (P>0.05). No
statistically significant between-group differences in ATC
or AHDL-C were observed (P>0.05).

Blood pressure: SBP in the experimental group
decreased (P<0.05), with a greater decline than in the
control group (P<0.01); DBP tended to decline without
statistical significance (P>0.05). SBP in the control group
trended upwards, and DBP downward, both without
statistical significance; TyG index in the experimental
group decreased significantly (P<0.05), with a greater
reduction than the control group (P<0.05). See Table 4.

3.4 Efficacy on Urinary Protein, Renal Function, and
DKD Clinical Risk Staging

Urinary protein efficacy: In the experimental group,
there were 53 cases of short-term remission, 30 marked
effect, 36 effective, and 24 ineffective; total efficacy
83.22%. In the control group, 20 short-term remission, 21
marked effect, 28 effective, 71 ineffective; total efficacy
49.29%. Efficacy in the experimental group was
significantly higher (¥’=36.523, P<0.01), with 58.04%
(83/143) of DKD patients reaching = 30% UACR
reduction, significantly higher than 29.29% (41/140) in the
control (y* =23.763, P<0.01).

Renal function efficacy: In the experimental group,
28 marked effect, 31 effective, 38 stable, 46 ineffective;
total efficacy 67.83%. In the control group, 18 significant,
18 effective, 32 stable, 72 ineffective; total efficacy
48.57%. The improvement rate was significantly higher in
the experimental group (y* =10.795, P <0.01).

DKD clinical risk staging: Overall efficacy in the
experimental group was 36.36% (52/143), significantly
higher than the control group (18.57%, 26/140, ° =11.217,
P <0.01). In the experimental group, remission rate in the
high-risk DKD subgroup was higher than in the very high-
risk subgroup [52.63% (30/57) vs 25.58% (22/86), x’
=10.839, P<0.01]. Both DKD high and very high-risk
remission rates in the experimental group were higher than
those in the control group [52.63% (30/57) vs 29.83%
(17/57), y*=6.118, P =0.013; 25.58% (22/86) vs 10.84%
(9/83), *=6.125, P =0.013]. See Table 5.
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3.5 Safety Evaluation

No significant changes in hepatic function or blood
counts were observed post-treatment in either group.
Minor gastrointestinal discomfort occurred in 2 control

gastrointestinal discomfort (#=3) and diarrhea (n=2)
occurred in the experimental group (incidence 3.50%,
5/143). No significant difference between groups for
adverse events (¥°=0.543, P=0.461). All adverse events
were mild, and no treatment was interrupted.

group  cases

(incidence

1.43%,

2/140);  minor

Tab.4 Comparison of glucose and lipid metabolism and blood pressure indicators between two groups before and after treatment [M (P25, P75)]

Index Experimental group (n=143) Control group (n=140) Z/t value P value
FBG (mmol/L)
Before treatment 7.23(5.71,9.36) 6.79 (5.68,8.54) 1.099 0.272
After treatment 6.49 (5.57,7.78)* 6.82(5.61,7.70) 0.853 0.394
AFBG -0.47 (-2.86,0.45) -0.12 (-1.82,1.11) 1.801 0.072
HbAi1c (%)
Before treatment 7.45 (6.44,9.03) 7.50 (6.70,8.75) 0.623 0.534
After treatment 6.95 (6.30,8.13) 7.55 (6.58,8.40) 1.821 0.069
AHDbAI1c -0.10 (-1.40,0.50) 0 (-1.00,0.58) 0.845 0.398
TC (mmol/L)
Before treatment 4.90 (3.81,6.29) 4.94 (3.90,5.74) 0.619 0.536
After treatment 5.14 (4.10,5.96) 4.80 (3.82,5.69) 1.447 0.148
ATC 0.10(-1.03,1.02) -0.19 (-0.81,0.51) 0.841 0.400
TG (mmol/L)
Before treatment 2.06 (1.46,3.22) 1.89(1.29,3.02) 0.843 0.399
After treatment 1.73 (1.31,2.97)° 1.91 (1.45,2.69) 0.179 0.858
ATG -0.34 (-1.50,0.17) 0 (-0.46,0.60) 2.847 0.004
HDL-C (mmol/L)
Before treatment 1.26 (1.11,1.43) 1.23(1.09,1.47) 0.559 0.576
After treatment 1.31(1.14,1.50) 1.24 (1.06,1.52) 1.38 0.167
AHDL-C -0.03 (-0.21,0.21) -0.02 (-0.17,0.14) 0.13 0.896
LDL-C (mmol/L)
Before treatment 2.70 (2.09,3.59) 2.74 (2.06,3.72) 0.083 0.934
After treatment 3.08 (2.41,3.59) 2.61(2.03,3.33) 2.143 0.032
ALDL-C -0.10 (-0.72,0.64) -0.12 (-0.58,0.39) 0.208 0.835
SBP (mmHg)
Before treatment 137.03+£21.13 138.89+15.17 0.476 0.635
After treatment 130.00+16.392 142.66+18.06 3.277 0.002
ASBP -12.19420.48 1.84+10.51 3.14 0.003
DBP (mmHg, X=s)
Before treatment 82.49+12.08 80.73+£8.28 0.791 0.431
After treatment 81.27+11.31 82.2+9.78 0.388 0.699
ADBP -3.35+11.82 -0.8+8.1 0.894 0.376
TyG index (Xs)
Before treatment 2.31+0.94 1.90+0.78 1.352 0.178
After treatment 1.93+0.742 1.86+0.68 0.861 0.390
ATYG index -0.3840.86 -0.05+0.66 2.504 0.013
Tab.5 Distribution of DKD clinical risk stage in two groups after treatment [1(%)]
The clinical staging of DKD after treatment
Group Pre-treat g Numbegof Cases Low-risk B Moderate-risk High-risk Very High-risk
Experimental Group  Overall 143 8 (19.58) 31 (21.68) 35(26.57) 69 (32.17)
DKD High-risk 57 7(12.28) 23 (40.35) 22 (38.60) 5(8.77)
DKD Very High-risk 86 1(1.16) 8(9.30) 13 (15.12) 64 (74.42)
Control Group Overall 140 0 18 (12.86) 36 (22.86) 86 (51.43)
DKD High-risk 57 0 17 (29.82) 28 (49.12) 12 (21.05)
DKD Very High-risk 83 0 1(1.21) 8 (9.64) 74 (89.16)

4 Discussion

The burden of DKD in China is severe, with most
patients asymptomatic at early stages and usually presenting
at an advanced stage [ 18]. Multiple RCT studies have shown
that on the basis of metabolic control, the use of RASI [19],
SGLT-2i [17], finerenone [20], and semaglutide [21] can
reduce renal endpoint events, but the incidence of DKD and
the End-Stage Kidney Disease (ESKD) caused by it are still
on the rise. Recent FIDELITY study [20] indicate that
combined maximized RASI, SGLT-2i, and finerenone
therapy can reduce UACR by nearly 37% from early to late-
stage DKD in Chinese patients, but subgroup analysis

reveals limited renal protection in high/very high-risk DKD
subgroups [22]. Faced with the potential huge patient
population and urgent clinical needs, there are no
randomized controlled trials targeting patients with high-
risk or very high-risk DKD at home and abroad. This study
is an exploratory and innovative clinical study of TCM,
aiming to provide options for TCM treatment of patients
with high-risk or very high-risk DKD in the future.

This study started in February 2021, focusing on
patients with high-risk or very high-risk DKD. Most of
these patients have already had moderate to severe renal
function decline accompanied by massive proteinuria.
Therefore, referring to domestic and international DKD
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clinical guidelines and consensuses, this study only
included new western kidney-protective drugs as
concomitant medications in the analysis, and selected
Huangkui Capsule as the positive control drug. Huangkui
Capsule is a TCM patent medicine made from the ethanol
extract of Abelmoschi Corolla. Previous clinical studies
and meta-analyses have shown that Huangkui Capsule has
significantly better clinical efficacy than RASI in the
treatment of DKD with high safety [23-24]. Currently, it
has been widely used in clinical treatment of DKD and is

recommended by guidelines and expert consensuses [8, 11].

The results of this study showed that in terms of reducing
urinary protein, Kunkui Baoshen Formula not only
significantly reduced the classic indicators of glomerular
injury (UACR and Um-Alb) but also effectively improved
the indirect clinical indicators of tubular injury (U-RBP
and urinary complement 3) [25-28]. The proportion of
DKD patients with a UACR reduction of more than 30%

reached 58.04%, which was significantly higher than 29.29%

in the Huangkui Capsule group. In terms of improving
renal function, the magnitude of decreases in Scr and Cys-
C and the magnitude of increase in eGFR in the Kunkui
Baoshen Formula group were significantly better than
those in the control group. In summary, Kunkui Baoshen
Formula has a significant "dual-lowering effect" (lowering
both proteinuria and creatinine), with remarkable kidney-
protective effects and no obvious side effects, which is
expected to address the problem of limited drug options for
DKD patients with massive proteinuria or severe renal
insufficiency in clinical practice. Meanwhile, Kunkui
Baoshen Formula can also effectively reduce FBG, SBP,
TG, and TyG index, comprehensively improving
glycolipid toxicity in DKD patients. Among them, the TyG
index, as a new indicator for evaluating the degree of
insulin resistance, increases with the decrease of eGFR and
can be used as one of the important metabolic parameters
for the treatment of DKD [29].

Glycotoxicity and lipotoxicity are damp-heat
pathogens, which are deeply accumulated in the kidneys,
condense to form blood stasis, and damage the renal
collaterals. As a result, although there are insufficient
external clinical manifestations in the early stage of DKD,
the kidneys are already in a hypermetabolic and
hyperfiltration state, and microalbuminuria can be seen
clinically. With the progression of DKD, dampness and
blood stasis bind together, consuming Qi and Yin, further
aggravating renal injury, and leading to massive
proteinuria and renal function decline. Therefore, the
syndrome of "Dampness and Blood Stasis Obstructing the
Collaterals with Qi and Yin Deficiency" is a common
syndrome type in the high-risk or very high-risk stage of
DKD, and the fundamental treatment principle is "clearing
dampness and harmonizing collaterals, replenishing qi and
nourishing yin". This theory, as the main content of the
translational application research on TCM prevention and
treatment of chronic disease-related renal injury, has won
the First Prize of Jiangsu Provincial Science and
Technology Progress Award.

Kunkui Baoshen Formula is an optimized fixed
formula based on the core pathogenesis of DKD

("Dampness and Blood Stasis Obstructing the Collaterals
with Qi and Yin Deficiency") and the previous research
results of the research team. It consists of four TCM herbs:
Abelmoschi Corolla, Colquhounia Coccinea var. mollis.
Radix, Astragali Radix, and processed Corni Fructus.
Among them, Abelmoschi Corolla are used in large doses
as the monarch herb to clear away damp-heat, harmonize
collaterals and resolve blood stasis. Modern
pharmacokinetic and pharmacological studies have shown
that Abelmoschi Corolla is mainly distributed in the
kidneys and liver in animals, with antioxidative stress,
anti-inflammatory, and anti-fibrotic effects [30-31].
Colquhounia Coccinea var. mollis is a Chinese materia
medica with high efficacy and low toxicity, which has a
similar mechanism of action to Abelmoschi Corolla. It can
effectively regulate immunity, improve microcirculation,
and resist glomerulosclerosis and tubulointerstitial fibrosis
[32-33]. It is selected as the minister herb to assist the
monarch herb in clearing heat and activating collaterals.
The two herbs work synergistically to reduce urinary
protein and improve renal injury. Astragali Radix is used
as the assistant herb, which is good at replenishing qi and
nourishing yin, promoting diuresis and reducing edema,
eliminating pathogens without damaging healthy qi.
Processed Corni Fructus warms and tonifies the liver and
kidneys, and together with Astragali Radix (both as
assistant herbs), they replenish both qi and yin, which is a
commonly used herb pair by Zhang Xichun in the
treatment of DKD [34]. All herbs combined exert both
tonic and purgative effects, treating both the root cause and
symptoms, jointly achieving the effects of clearing
dampness and harmonizing collaterals, replenishing qi and
nourishing yin.

In summary, for patients with high-risk or very high-
risk DKD, on the basis of western medicine-based
metabolic control, combined use of Kunkui Baoshen
Formula can significantly increase eGFR, reduce
proteinuria, improve various metabolic risk factors that
promote DKD progression, and reverse the clinical staging
of DKD. Its efficacy is superior to that of Huangkui
Capsule, and it shows good safety. However, this study has
a short observation period and lacks evaluation of long-
term efficacy and safety. It is planned to conduct a clinical
randomized controlled trial in the future.
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Methods This study enrolled 314 high or extremely high-risk DKD patients from the Department of Endocrinology of
Jiangsu Province Hospital of Chinese Medicine between February 2021 and August 2023. The patients were randomly
divided into a control group and an experimental group (n=157, each). In addition to metabolic control, the control
group received Huangkui Capsules (5 capsules per dose, 3 times a day, orally), while the experimental group received
Kunkui Baoshen Formula. Both groups were treated for 3 months. Pre- and post-treatment, changes in urine protein-
related indicators [urine albumin-to-creatinine ratio (UACR) , urinary microalbumin (Um-Alb), urine retinol-binding
protein (U-RBP), urine complement 3, urine a2-macroglobulin (MG ) 1, kidney function-related indicators [serum
creatinine (Ser) cystatin C (Cys-C) , estimated glomerular filtration rate (eGFR) ], and metabolic indicators [fasting
blood glucose (FBG), glycated hemoglobin (HbA,), triglycerides (TG ), systolic blood pressure, triglyceride-glucose
(TyG) index] were observed. The clinical efficacy of proteinuria reduction, the recent reversal rate of proteinuria,
kidney function efficacy, and changes in DKD clinical risk staging were also evaluated, and adverse reactions during
treatment were recorded. Results Fourteen patients in the experimental group were lost to follow-up or excluded, and
143 patients completed the trial. Seventeen patients in the control group were lost to follow-up or excluded, and 140
patients completed the trial. After treatment, the UACR, Um-Alb, urine complement 3, and U-RBP in the
experimental group significantly decreased compared to before treatment (P<0.01) , and urine a2-MG showed a
downward trend. The reduction in UACR and Um-Alb was significantly superior to the control group (P<0.01). The total
clinical efficacy rate of proteinuria reduction was 83.22%, significantly better than 49.29% in the control group (y’=
36.523, P<0.01). The proportion of DKD patients with a reduction in UACR >30% reached 58.04% , which was
significantly higher than 29.29% in the control group (}’=23.763, P<0.01). The decrease in serum creatinine and Cys-C,
and the increase in eGFR in the experimental group were significantly better than those in the control group (P<0.01),
and the total effective rate of creatinine reduction was 67.83% , significantly better than 48.57% in the control group
(x’=10.795, P<0.01). The FBG, TG, systolic blood pressure, and TyG index in the experimental group significantly
decreased compared to before treatment (P<0.05) , with the reduction in TG, systolic blood pressure, and TyG index
being superior to the control group (P<0.05). Regarding changes in DKD clinical risk staging, the efficacy rate in the
experimental group was higher than in the control group (36.36% vs 18.57%, x’=11.217, P<0.01). Both groups did
not experience any severe adverse reactions during treatment, and there was no significant difference in the incidence
of adverse reactions between the experimental group and control group (3.50% vs 1.43% , x’=0.543, P=0.461).
Conclusion Kunkui Baoshen Formula has certain advantages over Huangkui Capsules in reducing proteinuria,
protecting kidney function, improving related metabolic factors, and reversing DKD clinical risk staging. It
demonstrates significant clinical efficacy and good safety.

Keywords: Kunkui Baoshen Formula; Huangkui Capsules; Diabetic kidney disease; High-risk; Urinary albumin-to-
creatinine ratio; Estimated glomerular filtration rate; Albumin
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J7 DKDY' o {HL i e = 1% v mlipf v JAUBS: DKD £ 4 119
I PRIT SR F o 5 FEAIE T X G A i ol e AU 11
DKD &, B R B O 78 24 PR AT T 32 B, S5 4R 0C
T8, BEHUH S B e R BHE X HR 25, SR R 25 1 1
J5 % DKD ey slbg s XU B8 8 IR T ROR e
LR S 2539497 DKD S L3 A TR IR

1 ERFE#

L1 —f&F# APPSO Bk vt
IR X G2 Al 280 B /N BR U8 33 R (estimated glomerular
filtration rate, eGFR) AW 1) 3= 245 Jy G b , AR 41 P
91 S SR T 2 RN REAE SCHR , 15 20 5 0 R 2
22 ME R 11.2, BRifE2E 2 18.609, BEAUMa=0.05 Rl
>4 0.025, 4882 F2 B 1-824 0.9, (LR AHE Hy 4, 15050
HGX IR REA T WA ] 12 14825 % S0k 6] 1 iy
Ik R REF AR RN A AR R 141191,
XHHRAFEA R N 14100 %5 18 10% 5K V5 KL AR VT
TGO, e 2 /TR E e 4l 157 491, % BR 4 157 4], A
THAREARR N 314491

ABIFFEALH 2021 4F 2 J1 28 2023 4F 8 VLI
= B T2 WA 19 DKD 3 52 USRS Ay e msbi e IXURS: 114 2
31400, RABENLECFREE A B 3 il
HFNXT IR, B4 157 1] BEDT AR 9 i 20
A8 i B A h T AJRPRORBEE 2% , 3 1]
TR0 4 AR 7 BT R FR R PR AR N O At
= 247117 S0 63k , 2 91X 40 2 8 55 R 2 {3 T B 20 A 5 A2
Jo B R BT 2 ek 10 K, R i 22 izl 3 A
T o AT %50 1 283 4] (143 BRI 4, 140 1]
IR ), MLY% R N 0.87% . PHALH B WA 1k
T BRI BRI FE 50 (body mass index, BMI) |
L% 25 JE 1B (fasting blood glucose, FBG) AL IfL
218 H (glycated hemoglobin, HbA ) \DKD XU 532% |
B IIE JHA T BB BRI T L (P> 0.05) , L
£ 1o RUFRAETLIA P ERBE S Z 5L 2 H
HEAE S FIHLIES: 2021NL-017-02) , T A 2k E %5
FRME RS
1.2 4 ¥tk
1.2.1 DKD PYERIZWibriE 2 IR R s T
S BIATE R (2021 AR ) 7RI COE B B R v v R b
ARG L HEIER(2023 0)"™ , ZWbREI T - (1) BlH
PR PRI 5 5 (2) 7 3~6 /1 A 3 Ypsril v 2270 2
YR AR AN E{E (urine albumin-to-creatinine ratio,

R PHHBEEATRHLE  (ots)
Tab.1  Comparison of basic information between the two

groups of patients  (x+s)

WiH R (n=143) XHEH (n=140) 1 H P1E

(%) 55.55+12.55 58.33x12.72  1.835 0.065
R B(%) ]

5 108(75.52) 107(76.43)

0.032 0.859

s 35(24.48) 33(23.57)
Wb e (4F) 12.59+5.93 14.19£11.56  1.159 0.249
BMI(kg/m?) 24.99+3.21 25.33£3.59  0.672 0.502
e R (mmHg) 137.03+21.13  138.89+15.17 0.476 0.635
#F 7k E (mmHg) 82.49+12.08  80.73+8.28  0.791 0.431
FBG(mmol/L) 7.88+3.05 7524290 0971 0.332
HbA,(%) 7.69+1.83 7.87x1.54  0.751 0.453
A 439 [ (%) ]

e RS 57(39.86) 57(40.71)

e e AU 86(60.14) 83(59.29) 0021 0854
G (%) ]

e IfiL 121(84.62) 108(77.14)  2.558 0.110

T LAE 94(65.73) 90(64.29)  0.065 0.798

1 PRI IMAE 46(32.17) 60(42.86)  3.450 0.063

RN 26(18.18) 15(10.71)  3.184 0.074

P AR AT, 32(22.38) 22(15.71)  2.034 0.154
HZREH (%) ]

RASI 63(44.06) 60(42.86)  0.041 0.839

SGLT2i 105(73.43) 95(67.86)  1.612 0.203

DPP-4i 70(48.95) 59(42.14)  1.322 0.250

GLP-1RA 32(22.38) 36(25.71) 0431 0.511

IS 58(40.56) 60(42.86)  0.154 0.695

T < e 9 i T AR ) K S A A 20 JIE G 5 RAST 45 ' R - 1L
SRR FRGERELIBT R s SGLT-2i 18 £1 - 7] 45 W Dp 7] 4% 12 2 11 2 410l 595
;?%-41 8 UKL IR 4 400030 5 GLP-1RA 98 Fo 1o Wi 32 A Ik -1 32 1Ak
UACR)=30 mg/g o¥ & F 25 FHE i % (urinary albumin
excretion rate , UAER ) =30 mg/24 h(=20 pg/min) ,
() eGFR < 60 mL/(min- 1.73 m*) $§£2 3 S H DL I
(3) #EBRAE DKD f9 AT i, BARALIT - 1 AR PR A o 12
(<5 4F) BURS IR PRI LR B 22 e GFRHGE R
R DR L I e B e 2 A Nk T 1
JE BRSSP UTHE (ZL20 D | 20 i Bl 4 il A8 Y
S5 5 I A R G A AE IR BARAE 45 T 1L
Bk KL AL EEHD ] 7] (angiotensin- converting enzyme
inhibitor, ACED) B Ifil % % 7k & 32 /& 4517 (angioten-
sin receptor blocker, ARB)IAY7J5 2~3 1~ H N eGFR T
KE>30% B B P A B o I R TCEE B2 IR
AR AT B RS BEAG A
1.2.2 DKDIRIGE M IbRE S 162022 4F B 4
BR'E S 15 4121 (Kidney Disease: Improving Global
Outcomes , KDIGO) #ii 47 Y KDIGO 2022 Clinical Prac-

tice Guideline for Diabetes Management in Chronic Kid-

ney Disease' TH& 1 i K -5 /NERUE 1T K- AR R
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(cause-glomerular filtration rate-albuminuria, CGA) 73
bR R0 COFlE PRI B s T PG B2 45 5 B iR & R AR R
(2023 Jit ) )" v DKD Il R 53 391 KUBS: PFA L 4545 UACR
5 eGFR ¥ DKD XU F2 B 73 MARAE  TH G L s A Al
ey

123 WEHHEFRE 2 RO IR 5 I 2 10 B
WERLYE 597 8800T 2 Ty 58 B LA g ) ™ O PR ' s
WUEZS B2 T Pa ) 2507 245 9R T B DR 1 i
PRAEFEFE T D D)) 2 i) Y BHL % S PR R B UE e
WE (1) F2AE « TR M, R, AR A S50 , g
ZJ1(2) YAE - ARG, TR, Sk B R T2
PR, AR s 7 K, 7 BT B 21 B e, & /D Bl
JG, k2 i gl i . Hae DA AR B 2 300 320k 2 TR
UE, 2565 K, REATi2 W i B 2% < R IE

1.3 AR (1) £56 DKD I RS 4330 4 e A
I W e AR o (2) AR E 18 JH1 % 3 80 Jil 4 =2 (], 1
BIAFR ; (2) 1L E<160/100 mmHg; (4) 15 E &, A
S AL .

14 HereArg (1) 1 LA & A B0 R v B i
PR rh2E = E B LR AR BRI AT (2) B AR
M H 5 (3) IEAEENTIG YT 87 2 BE T 5 (4) 1]
AR T O JUEBE | 2P A ol A8 4 2 B
g 55 (5) SEMEMPIE AT YRS LI 5 (6) XTT-Hi254)
juR:ie

1.5 BELHmARE (1) BiEtaifE: 2015 R & .
FE 75 A A% UEABENLIE I IE B9 S, TRBOR 58 AR
J7 G T e ()7 SOWEE T I A A T e il . >4
AW VE 5, RBCH g R U5 2, R e S AR Ik
A SRR S — IR 24 B ] 58 T RE 5
MEIEAL I H o (2) BIBRARIE R BIEREATT S A
P, ST A HEBR PR U 5 A He 2R AH I 58 25 5 78
FEAIL b 2 I B AR AR I RS -

A I~

2.1 & Ak WAL O DR PR B S B TR
Fe R (2021 4F RO )7 S B IR YT, AR R AR
2, REIRYT S0 MU U RS S . X RR AL
FLIRYT B JEAl 1 45 T 235 e 4% (VL IR o 2400, B
% :0.43 o/, [ 25 1E 7315 : 219990040) , 5 ki /K,
3W/H UG MR I A H B A YT R JER LT LA
B E T (&30 g KIEFER 15 ¢ B30 ¢
WER 10 ), HILHE BB 25 5 5 — B R
400 mL, 5K 200 mL, PG 1K, PR IIESE
B3 H

22 MEIAFAG F RIFATEIREESE, R
FRPRAST SRR I Fh 8 IO I 0 RV, 1 bR A A 447 3%
LI TP EE BRI A TR o MRS T i
T PUBEE R AL KL (G R 25 5 mLL, %5
R E 30 min f# HEEZE 5,4 CC251FF 3 000 r/min
B0 10 min (B0 2F 42 10 em) , W B b3 W (BB
I3 ) 200 L 43 % F 2 mL & .08 i, 57 20 E
T =80 CUKAEPRAFAFIN | FH 4> F 2l A Ak 23 B ARG
LK LG AR SCFE B L LA I5C 6 922 W BT 32 4 00 ' 2y
AEAH CAE D7

22,1 JREFER (1) B/NERRTAL : UACR R H
45 1 (urine microalbumin, Um-Alb) ; (2) "B /INEIRAE IR
R BERELE A 25 F (urine retinol binding protein, U-RBP) |
PRAMA 3 R a2-F BREE 1 (macroglobulin, MG ) .

222 'BrjaEfEtr M LA BESE ER C (cystatin C,
Cys-C) .eGFR.

223 HEBRACH S il FBG. HbA.c. B [
(total cholesterol, TC) . =Mk H i (triglycerides, TG) .
1 %5 g 2 1 AE [ 5 (high density lipoprotein choles-
terol, HDL-C) % & JIf £ F1 JIH [ 755 (Tow density lipo-
protein cholesterol, LDL-C) (4 e &7 5K F o >R —
Pk -y - 254 (triglyceride-glucose , TyG ) #8451 T
il 1 5% 2= HEPTIKF , TyG 48 41 =In [ FBG (mg/dL) X TG
(mg/dL)/2] o

2.3 GRS RN

231 BREFYFRL PEERRESE OB R B W 12
Wt FEUE 23 B0 RS ROE E A RT3 ), LK
CREDENCE RA% 51150k 52 " . EMPA-REG B4 51 1
WFFE 7 X T UACR L (17 S, BRI o I ii2e
fift 9 UACR I 2> =50% , o [ 22 0E 3 F 5 i 3%k
UACR I >=30% ,fEAR 2 50% ; 5 %4 UACR 1570,
{HAE 30%; TR UACR FASIAE L, BAR0%=
G IS+ B RO 100% ., T 3=
I ) 2 figp+ 200 LS 5 < 100% o

232 BUREI WERSESE (B IRE B A
S HHIE RS 57RO E 7 R L) . B
N eGFR T i=20% , 5L LT R =20% ; A 280CH
eGFR J1iH 10%~ < 20% , UL ILEFREAR 109%~ < 20% 5
FERE A eGFR TGREAR BT < 10% , S ILETIE 17t
LI < 10%; Jo55h eGFR FE AR M ILEF 7.
ARCFR= (R FE ) LR 100%

233 DKDImRfER -2 27 b IR B E
9o oP PG R 25 5 B IR L 23R (2023 [ ) FI KDIGO
2022 Clinical Practice Guideline for Diabetes Manage-
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ment in Chronic Kidney Disease" , ¥ 5€ AW 3% 1% DKD
Il R AR TP B HIARIE . 858 Rd 7 Ja DKD H
el RS S, DKD Al & G i 2878
Hhf B S 5 4R HF R DKD = fE B IR T R Ak
DKD #1673 1 , DKD 8 & & S 5107 5 A G 233
PR H Wk HAARTE A1~2 W R = A3, G3 1
BH AR GA~5 ], G4 WA R 2 G55 S DKD
55 634 Ji2 25 DKD M 5 /6 s DKD ) 5 FE FR o A 581G 4
bR . A RCR= 15 B E<100%

24 a4 WG RS P REL N R R EL
M (alanine aminotransferase, ALT) . K& R RE R
it (aspartate aminotransferase, AST) | . Ifil. % 3K (£1 41
lioNa A ONE Y 062 s QNG R % e i INE R R DI 3 S
AR B T A, 2oV R B 0 ) A 2 ) I
WA AT, TRANC s RSN (s oK 7 75
AR Sk A SR AR ORI REEE | B[] |
FREEIN [B] A PR AN BRI 1) 55

2.5 it F gk RFSPSS 25.0 AT STy
Hro X i 2k PEAR & |, i 5 Shapiro-Wilk K 55 /2 75
P B A5G RS 30 R ] ves 18, 2 1)
FL AR FH A ST AR o A5 56, 21 N B AR T BC AT AR AR ¢
K36 s AT A IE S 1, R M (Pas, Prs) 7R, 41
[i1) L 358 FH Wilcoxon 5k FAS: 561 , 2H P BE 35 R FH BC 0T Bk
FIAGS: o RT3 JEBE R B (%) Fw , 4L 1a] LB
KK . RIS, DL P < 0.05 /8 22 5+

R2 PHLEFIRIT RIS IRE AR AR AL

Tab.2 Comparison of urinary protein-related indicators between the two groups before and after treatment

HoihE .
3 & R

3.1 WAERFEITAEREEMEXERLE T
RS R ZH UACR . Um-Alb S8RV HT B 3 T %
(P<0.05) , T B IR BE 2508 T R ZH (P<0.01) o B/
BRI L JRAMA C3  U-RBP B8R TR B % F
F% (P<0.05) ; X HRZH JR#MA C3 U-RBP A7 T Bt #H
Z BTG FE X (P>0.05), WZHIEITE AR
&3 AU-RBP,Aa2-MG 25537 TG0 i3 X (P> 0.05) .
W32,

32 WMARFETTAERIRARLIARE
2 Ser, Cys-C B BIAYTHI I 2 T [ (P<0.05) , T iR
JE B F R TR (P <0.01) ;eGFR BRI &
T+ (P<0.05) , Fh i R FE 0 25 K TR IR, 22 R A 4e it
SR L(P<0.01), W3,

33 FLLE G IT RS ARG ARG R R3S AR
Yo BRI AR DG IR 4 FBG BIA T T T % (P<
0.05) , HbA ¢ 5 T FE % X B 4] FBG . HbA BIR YT
M2 TFRBEE HERTRITHEX(P>0.05),
AFBG ., AHbA A1 [H] [L 8 22 R g it 22 & L (P>
0.05) . FEACIHA O 358 40 TG B3R Y7 A . % N &
(P<0.05) , T Bt B i 25 0 T % i 41 (P<0.01) , TC.,
HDL-C.LDL-C B3R Y7 A 22 AR WEE 127 22 5 (P >
0.05) . XFREAIAY7 5 TG . TC . HDL-C \LDL-C ¥ £ IiL

[M(P251P75)}
[M(PZS,P75)J

et I (n=143) X EZH (n=140) 718 P
UACR(mg/g)

BITRT 683.50(302.75,1 694.50) 609.50(382.25,1 490.50) 0.332 0.740

BITE 305.00(99.25,1 186.50)" 688.00(300.00, 1 550.50) 4.173 <0.001

AUACR -319.00(~778.00,-105.50) 8.00(-212.00,307.50) 7.225 <0.001
Um-Alb(mg/L)

TRITHT 555.50(206.75,1 326.00) 429.50(272.75,834.00) 0.752 0.452

BITIE 254.00(95.50,687.00) * 434.50(204.00,858.00) 2.958 0.003

AUm-Alb -230.00(-622.50,-5.75) ~48.00(~233.00,198.00) 4.042 <0.001
JRAMA 3(mg/L)

IRITHT 0.90(0.42,4.38) 1.12(0.26,3.28) 0.605 0.545

BIT)E 0.68(0.34,1.42)" 0.97(0.29,3.18) 1.028 0.304

APRAMA3 -0.22(~1.44,0.19) -0.03(-1.03,0.36) 0.933 0.351
U-RBP(mg/L)

IR 1.16(0.38,4.50) 0.64(0.32,1.99) 1.522 0.128

BT 0.79(0.28,2.19)* 0.53(0.20,1.74) 1.011 0312

AU-RBP -0.10(=0.70,0.08) -0.02(-0.37,0.21) 1.622 0.105
a2-MG(mg/L)

BT 1.40(0.55,2.60) 1.20(0.70,2.48) 0.027 0.979

BITE 1.05(0.60,2.08) 1.30(0.85,2.45) 1.171 0.242

Ao2-MG 0(-0.90,0.62) 0.10(=0.70,0.90) 0.782 0.434

W SIRITRIFHEG,P<0.05,
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Giit 5 (P >0.05), ATC AHDL-C 48] [big 2 5
IR DA i G122 2 (P > 0.05) .

I < 35 2 WS 46 FR AR T R B B (P<0.05) , T
R R B 3 3 00 X BB A (P<0.01) , &7 5K 5t TR
P2 TR WG (P> 0.05) 5 X FRZH e He
BORITHT S IR &Pk R 2 TR EHEE R T
GeiteF R A TyG HR BRI T T i 3 R R (P<
0.05), T R B 3% i T X B 4L (P<0.05) o 255 WL
=4,
34 FREGAEHAESTEEDKD G R ey T
e PRER YT AN 1 2H T 91 9% i 53 441], Sk 30 141,
A5 36 1], TR 24 ], SRR K 83.22% ; % FEA I
W2 20 1), A 21 ), A 5 28 ), Teak 71, A
BN 49.29% RS0 2H IR AR 17 R 2 D0 T % R4
(x’=36.523, P<0.01) , UACR T [% il & # 13 30% 1Y
DKD 5 HU ik 58.04% (83/143) , &t 4L T XF FR 41
1929.29%(41/140) (x’=23.763,P<0.01) .

B ey T Rk ke 4 WAk 28 i, A3 31 491, Fe e
38 15l , ToRL 46 191] , A RO A 67.83% ; % FELH WAL 18
B, A3 18 491, Feu 32 4, Toak 72 ), B A WE R
48.57% . 14 F DI RE NS EAA AR 2w T4 R
2H (x*=10.795,P<0.01),

DKD Il PR A 43 30 A2 Ak« 20 2H S A 1) A 0%
4 36.36% (52/143) , 1= F X BRZH 4 18.57%(26/140) ,
ERAEG I FE X (=11.217,P<0.01) , TEIREH
h DKD 75 fi A B4 5% 58 08 T 0 s e AR (52.63%
(30/57) vs 25.58%(22/86) , x’=10.839,P<0.01 |, {55
ZH 1Y DKD 15 15 A RV o A N 0 5 2 2 v T 0
18 2H [52.63% (30/57) vs 29.83% (17/57) , x’=6.118,
P=0.013;25.58%(22/86) vs 10.84% (9/83) , x’=6.125,

K3 WARFIRI UG FIIREIEIR LEL  [M(Pss, Prs) |
Tab.3 Comparison of renal function indicators between the
two groups before and after treatment [ M(Pas, Pss)

Ebs A (n=143) XL (n=140)  ZA{H PIH

LU ( pmol/1L)
JRITHT 117.10(84.53,168.63)  108.90(84.50,135.00) 1.775 0.076
RITIE 106.20(78.90,141.00)" 113.40(76.30,138.90) 0.141 0.888
AMALEF  -9.50(-24.50,2.40) 0.60(-10.40,12.40) 4.946 <0.001
Cys-C (mg/L, xs)

TRYTHT 1.96+0.82 1.79+0.72 1.814 0.071
BITIE 1.8420.73" 1.98+0.85° 1.349 0.178
ACys-C -0.07+0.34 0.190.57 4.161 <0.001
eGFR[mL/(min-1.73m*) ]

TR 45(31,64) 48(36,72) 1.605  0.109
RITIE 49(36,71)" 48(34,68)" 0.856  0.392
AeGFR 2(-3,8) -1(-8,4) 3.577 <0.001

P=0.013], WZHEAEIBYTHTE DKD I R 733 534 I
5.

3.5 wAMWIFEN WALBEIRIT S IFIIEE
A2 VR AR YR B B AR Ak, % B2 & A 5%
Tl B ANIE 261, AS KRR & AR A 1.43%(2/140) 53R
U 20 e A R TR 39, BTS2 ), S RN R A
RN 3.50%(5/143) 5 AL K b & R T0 I B 48
PH2F 2% 5 (=0.543, P=0.461) . Fi A A R0 Y 5E
ARERH L AP BNAYT

R4 PILLEFRIT AT BENR QB AR SR AR LU
[M(Pss,Prs) ]
Tab.4 Comparison of glucose and lipid metabolism and blood
pressure indicators between the two groups before and after

treatment [ M(Pas, Pss) |

izt R (n=143) W4 (n=140) 2Z#1H P1H
FBG(mmol/L)

JRIT AT 7.23(5.71,9.36)  6.79(5.68,8.54)  1.099 0.272
RITIE 6.49(5.57,7.78)"  6.82(5.61,7.70)  0.853 0.394
AFBG -0.47(-2.86,0.45) -0.12(-1.82,1.11) 1.801 0.072
HbA(%)

TRYT T 7.45(6.44,9.03)  7.50(6.70,8.75) 0.623 0.534
BITIE 6.95(6.30,8.13)  7.55(6.58,8.40) 1.821 0.069
AHbA,.  -0.10(-1.40,0.50) 0(-1.00,0.58) 0.845 0.398
TC(mmol/L)

BT HET 490(3.81,629)  4.94(3.90,5.74) 0.619 0.536
RITIE 5.14(4.10,5.96)  4.80(3.82,5.69) 1.447 0.148
ATC 0.10(-1.03,1.02) -0.19(-0.81,0.51) 0.841 0.400
TG (mmol/L)

TRSTHT 2.06(1.46,3.22)  1.89(1.29,3.02) 0.843 0.399
RIT A 1.73(1.31,2.97)*  1.91(1.45,2.69) 0.179 0.858
ATG -0.34(-1.50,0.17) 0(-0.46,0.60) 2.847 0.004
HDL-C(mmol/L)

bEvagif] 1.26(1.11,1.43)  1.23(1.09,1.47) 0559 0.576
RITIE 1.31(1.14,1.50)  1.24(1.06,1.52)  1.380 0.167
AHDL-C  -0.03(-0.21,0.21) -0.02(-0.17,0.14) 0.130 0.896
LDL-C(mmol/L)

TRSTHT 2.70(2.09,3.59)  2.74(2.06,3.72) 0.083 0.934
BIT IR 3.08(2.41,3.59)  2.61(2.03,3.33) 2.143 0.032
ALDL-C  -0.10(-0.72,0.64) -0.12(-0.58,0.39) 0.208 0.835
e (mmHg, %)

TRYTHT 137.03£21.13 138.89£15.17 0476 0.635
BITIE 130.00£16.39* 142.66£18.06  3.277 0.002
AWHR TR -12.19+20.48 1.84+10.51 3.140 0.003
EF5KE (mmHg, vs)

YRITTT 82.49+12.08 80.73+8.28 0.791 0.431
WRITIE 81.27+11.31 82.20+9.78 0.388 0.699
AEPIRIE -3.35+11.82 -0.80+8.10 0.894 0376
TyG % (v+s)

TRYTHIT 2.31+0.94 1.90+0.78 1352 0.178
RITE 1.93+0.74* 1.86+0.68 0.861 0.390
ATyGH%L  -0.38+0.86 -0.05+0.66 2.504 0.013

- SIRITRIFHEG,P<0.05,

- 5IRITHIAH L, P<0.05,
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K5 FHBEAITIE DKD GRG0 4 [11(%) ]

Tab.5 Distribution of DKD clinical risk stage in two groups after treatment

[n(%)]

TAYT G R DKD I R 4315

na T (e DKDitf& DKD Hi& DKD 16 DKD % & 1&
2 e JSEN 143 8(19.58) 31(21.68) 35(26.57) 69(32.17)

DKD &1t 57 7(12.28) 23(40.35) 22(38.60) 5(8.77)

DKD % 5 & 86 1(1.16) 8(9.30) 13(15.12) 64(74.42)
popilE| JSRLN 140 0 18(12.86) 36(22.86) 86(51.43)

DKD &1t 57 0 17(29.82) 28(49.12) 12(21.05)

DKD 515 83 0 1(1.21) 8(9.64) 74(89.16)
PRETIRN ELZE IR 5 AT A S I FBG LR e L TG . Ty G 48

FKE DKD IR R, 5 A Z ICHA ek, wf
LA TR 20 RCT BFST 2 B Qi
FERl b 8 RAST™ SGLT-2i " AR FIfH > K 7] 35
s K A T B IR S S, (H DKD B 801
ESKD A2 FA#a . E4EK, FIDELITY i 5%
SE IR A fe R AR ) RASTLSGLT-2i FlHE
ZR R , AT B AT 4 2 i 4 b [l DKD JR 3% UACR i
37% B A3 BT 5 % T DKD i A i 1 s e
RIT I E R E R R . mXREAEN E REH
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