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Abstract: Objective To evaluate the effect of Jinhu Gushen Formula on renal function in diabetic kidney disease (DKD) patients
with massive proteinuria and to evaluate its efficacy and safety. Methods A retrospective cohort study was conducted on 88
DKD patients with massive proteinuria admitted to the Department of Endocrinology, the Affiliated Hospital of Qingdao
University from June 2023 to June 2025. According to the treatment plan, the patients were divided into the Jinhu Gushen
Formula group (n=43) and the finerenone group (n=45). Renal function indicators [urine albumin- to-creatinine ratio (UACR) ,
serum creatinine, serum uric acid, estimated glomerular filtration rate (eGFR) Jand safety indicators (serum potassium) between
two groups of patients were compared. Results For patients with massive proteinuria, the Jinhu Gushen Formula group
demonstrated a lightly higher effective rate compared to the finerenone group without significant statistical significance [88.37%
(38/43) vs 77.78% (35/45), X’=1.745, P=0.186]. The serum uric acid level in the Jinhu Gushen Formula group was significantly
lower than that in the finerenone group [ (340.51+ 87.06) umol/L vs (383.96+90.04) umol/L, t=2.301, £=0.024], and the rate of
uric acid reduction was significantly greater in the Jinhu Gushen Formula group (4.88%+24.98% vs -9.66%+25.09%, t=2.724,
P=0.008). In terms of safety, the serum potassium level in the Jinhu Gushen Formula group was significantly lower than that in
the finerenone group [ (4.59+0.34) mmol/L vs(4.94+0.47) mmol/L, t=2.719, P=0.010], with a significantly lower rate of potassium
elevation observed in the Jinhu Gushen Formula group (- 0.22% + 8.34% vs9.23% + 8.60%, r=3.529, £=0.001). Conclusion Jinhu
Gushen Formula has a similar effect as finerenone in reducing UACR in DKD patients, and can better reduce blood uric acid

levels in DKD patients, with good safety.
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In recent years, with the global rise in the prevalence
of diabetes, diabetic kidney disease (DKD), an important
microvascular complication of diabetes, has significantly
increased the global disease burden [1]. By 2025, nearly
one-third of diabetic patients in China will have DKD [2].
The onset of DKD has a profound impact on the long-term
prognosis and quality of life of diabetic patients. Currently,
the clinical treatment of DKD mainly relies on blood
glucose management, blood pressure control, and
proteinuria reduction [3-4]. Non-steroidal mineralocorticoid
receptor antagonists (ns-MRAs), such as finerenone, are
currently the only drugs that reduce proteinuria in DKD
patients and play a key role in both monotherapy and
combination therapy. In recent years, Chinese medicine has
gained prominence in the treatment of DKD and has
gradually become an important therapeutic approach. This
shift is attributed to Chinese medicine's multi-target effects
in the treatment process, which align with the progression
of DKD, leveraging its individualized and dynamic
intervention characteristics. These effects collectively
regulate the genetic, oxidative metabolism, and
inflammatory responses of kidney cells [5]. The Jinhu
Gushen Formula, developed by Professor WANG
Yanggang from the Affiliated Hospital of Qingdao
University for the treatment of DKD, has the effects of
"tonifying Yang and solidifying the kidneys, benefiting Qi
and nourishing Yin, strengthening the spleen, and
resolving blood stasis". This study aims to compare the
efficacy of Jinhu Gushen Formula and finerenone in
reducing urine protein levels and improving kidney

function in DKD patients, with the goal of promoting the
application of Chinese medicine in the treatment of DKD
and providing new therapeutic options for clinical
treatment of DKD patients.

1 Subjects and Methods

1.1 Study Subjects and Grouping

This cohort study retrospectively selected 88 DKD
patients who visited the Outpatient Endocrinology
Department of the Affiliated Hospital of Qingdao
University from June 2023 to June 2025. The patients were
divided into two groups based on the medication used for
proteinuria reduction: the Jinhu Gushen Formula group
(Jinhu Gushen Formula + basic DKD treatment) and the
finerenone group (finerenone + basic DKD treatment).
This study has been approved by the Ethics Committee of
the Affiliated Hospital of Qingdao University (Ethics No.:
QYFY WZLL30229).

1.2 Inclusion Criteria

(1) Age > 18 years, body mass index (BMI) <45 kg/m?;
(2) Diagnosis of DKD with heavy proteinuria according to
the Chinese Diabetes Kidney Disease Prevention and
Treatment Guidelines (2021 Edition) [6] and the Expert
Consensus on the Integrated Prevention and Treatment of
Diabetic Kidney Disease with Traditional Chinese and
Western Medicine (2023 Edition) [7]; (3) Diabetes duration
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> 5 years;(4) Historical data > 3 months, with complete
medical records.

1.3 Exclusion Criteria

(1) Recent history of acute diabetic complication
(hypoglycemic coma, diabetic ketoacidosis, lactic acidosis,
etc.); (2) Presence of other diseases that may affect kidney
function or urine protein excretion (such as heart failure,
myocardial infarction, infections, autoimmune diseases,
etc.), or other malignancies (e.g., malignant tumors); (3)
Initial urine albumin-to-creatinine ratio (UACR) <30 mg/g;
(4) Need for dialysis or kidney transplant; (5) Un-standard
treatment that may affect efficacy assessment.

1.4 Treatment Protocol

1.4.1 Jinhu Gushen Formula Group

The treatment protocol involved Jinhu Gushen
Formula + basic DKD therapy. The Jinhu Gushen Formula
consists of Huangqi (Astragali Radix, 3% 1% ), Fuchao
Baizhu (dtractylodis Macrocephalae Rhizoma, 54 AA),
Jinyingzi (Rosae Laecigatae Fructus, 4 1% ), Ciwujia
(Acanthopanacis Senticosi Radix Et Rhizome Seu Caulis,
J M), Jixuecao (Centellae Herba, 235 ¥), Danshen
(Salviae Miltiorrhizae Radix Et Rhizoma,#}%), Gegen
(Puerariae Lobatae Radix,3), Chuanniuxi (Cyathulae
Radix,)|| £ &), Nvzhenzi (Ligustri Lucidi Fructus,% U1
¥ ), Huluba (Trigonellae Semen, #H 7 [ ), Guizhi
(Cinnamomi Ramulus, #: £ ), Banzhilian (Scutellariae
Barbatae Herba, - 1% ¥%£), Fubaishao (Paeoniae Radix
Alba,Fk A7), Yanduzhong (Eucommiae Cortex, i 1f1),
Sangi powder (Notoginseng Radix Et Rhizoma,=-1¥}).
The treatment dosage was 250 mL twice daily, taken after
meals, for a continuous period of 3 months.
1.4.2 Finerenone Group

The treatment protocol involved finerenone + basic
DKD therapy. Finerenone tablets (Bayer Pharmaceuticals,
batch number: HJ20220058, 20 mg/tablet) were given at a
dosage of 1 tablet once daily, continuously for 3 months.
During the treatment period, the blood glucose, blood
pressure, and lipid-lowering regimens remained
unchanged, following the prescribed dosages and
frequencies as per the product instructions (no medication
exceeded the recommended dosages; insulin maintenance
dosage fluctuation was under 10%).

1.5 Observational Indicators

1.5.1 General Data

General data included: age, gender, diabetes duration,
BMI, pre-treatment UACR, estimated glomerular filtration
rate (¢GFR), blood potassium, blood creatinine, blood uric
acid, fasting blood glucose (FBG), blood lipids
[triglycerides (TG), low-density lipoprotein (LDL)],
glycated hemoglobin (HbA|c), and medication regimens.
1.5.2 Efficacy and Safety Indicators

Primary efficacy indicators included UACR, serum
creatinine, and serum uric acid. Secondary -efficacy

indicators included eGFR. The safety indicator was blood
potassium levels.
1.5.3 Clinical Efficacy Indicators

(1) UACR reduction rate;(2) Treatment efficacy rate
(treatment was considered effective if UACR decreased to
the normal range or decreased by more than 30% from
baseline); (3) Treatment effectiveness level: the proportion
of patients classified as effective, significantly effective, or
ineffective (treatment was considered effective if UACR
reduction 30%-<50%, significantly effective if it was >
50%, and ineffective in all other cases) [8].

1.6 Statistical Methods

All data in this study were analyzed using R4.5.0
software. For normally distributed continuous variables,
data were expressed as X +s, and intergroup comparisons
were performed using the r-test. For non-normally
distributed continuous variables, data were expressed as
M(P>s5,P75), and comparisons were made using the
Wilcoxon rank-sum test. Categorical data were expressed
as cases (%), and intergroup comparisons were performed
using the Chi-square test. For ordered categorical data,
rank-sum tests were used. A P-value of <0.05 was
considered statistically significant.

2 Results
2.1 General Data Analysis of the Two Groups

A total of 88 patients were included in this study. The
Jinhu Gushen Formula group had 43 patients, and the
finerenone group had 45 patients. There was no significant
difference between the two groups in terms of age, gender,
duration of diabetes, BMI, FBG, HbAc, TG, LDL, and
medication regimens (P<0.05). See Table 1.

Tab. 1 Comparison of general data between two groups

Jinhu Gushen Finerenone

Indicators Formula group  group vt::}l{je P value
(n=43) (n=45)
Age(year)? 60.93+£13.19  62.18+12.37 0.457 0.649
Male” 30(69.77) 29(64.44) 0.093 0.761
Diabetes duration (year) * 16.3£10.46 15.82+8.15 0.239 0.812
BMI(kg/m2) * 25.48+3.83  25.47+£3.19 0.012 0.991
Biochemical parameters
FBG(mmol/L) * 7.29+1.92 6.93+£1.92 0.890 0.376
HbA1C(%)* 7.77£1.57 7.49£1.34 0922 0.359
TG(mmol/L) * 1.43+0.72 1.46+£0.65 0.179 0.858
LDL(mmol/L)* 2.71+0.82 2.52+£1.02 0.938 0.351
Hypoglycemic drugs
GLP-1RAP 6(13.95) 11(24.44) 0.953 0.329
Insulin® 23(53.49) 22(48.89) 0.048 0.827
Metformin® 14(32.56) 17(37.78) 0.084 0.772
a-glucosidase inhibitor” 7(16.28) 12(26.67) 0.855 0.355
DPP-4i® 20(46.51) 24(53.33) 0.182 0.670
TZDP 7(16.28) 4(8.89)  0.526 0.468
SGLT-2i " 27(62.79) 30(66.67) 0.025 0.875
Sulfonylureas® 8(18.60) 5(11.11)  0.476 0.490
antihypertensive drugs
ACEI/ARB® 25(58.14) 21(48.89) 0.430 0.512
CCB® 18(41.86) 22(48.89) 0.200 0.654
Diuretic® 8(18.60) 4(8.89) 1.034 0.309
Lipid regulating agent
Statins® 19(44.19) 22(48.89) 0.052 0.819
Fibrates® 4(9.30) 1(2.22)  0.948 0.330
Other kidney preserving drugs”  19(44.19) 22(48.89) 0.052 0.819

Note: a meant the data was represented by the form of X +s; b
meant the data was represented by the form of case(%).
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2.2 Comparison of Therapeutic Efficacy Between the
Two Groups

In patients with heavy proteinuria (UACR > 300
mg/g), the treatment efficacy of the Jinhu Gushen Formula
group was similar to that of the finerenone group [88.37%
(38/43) vs 77.78% (35/45), ¥*=1.745, P=0.186]. The
comparison of the treatment effectiveness between the two
groups is shown in Table 2. After treatment, the serum uric
acid level in the Jinhu Gushen Formula group was
significantly lower than that in the finerenone group (P<
0.05). The decrease rate of serum uric acid in the Jinhu
Gushen Formula group was significantly higher than that
in the finerenone group (4.88% + 24.98% vs -9.66% =+
25.09%, t=2.724, P=0.008), but there was no significant

difference in the decrease rate of UACR (51.68% =+ 16.20%

vs 46.18% + 18.28%, t=1.496, P=0.138), serum creatinine
(2.81% = 14.18% vs 1.28% + 15.19%, t=0.491, P=0.625),
and the increase rate of eGFR (1.93% + 9.18% vs -3.95%
+ 10.75%, t=1.859, P=0.071). The comparison of kidney
function before and after treatment is shown in Table 3.

2.3 Safety Comparison Between the Two Groups

Before treatment, there was no significant difference
in serum potassium levels between the Jinhu Gushen
Formula group and the finerenone group [(4.62 + 0.43)
mmol/L vs (4.54 + 0.43) mmol/L, =0.599, P=0.553].
After treatment, the serum potassium level in the Jinhu
Gushen Formula group was significantly lower than that in
the finerenone group [(4.59 + 0.34) mmol/L vs (4.94 +0.47)
mmol/L, t=2.719, P=0.010]. The increase rate of serum
potassium in the Jinhu Gushen Formula group was
significantly lower than that in the finerenone group (-0.22%
+ 8.34% vs 9.23% + 8.60%, t=3.529, P=0.001).

Tab.2 Comparison of the effectiveness of two treatment groups

Significantly

Group effective Effective Invalid
Jinhu Gushen Formula

TS 22(51.16) 16(37.21) 5(11.63)
finerenone group(n=45) 18(40.00) 17(37.78) 10(22.22)
Z value 1.319
P value 0.103

Tab.3 Comparison of renal function indicators before and after treatment between the Jinhu Gushen Formula group and the finerenone group ( X s,)

Group Jinhu Gushen Formula group(n=43) Finerenone group(rn=45) Z/t value P value
UACR Pre-treatment 916.24(490.15,1 453.64) 938.58(530.03,1 557.40) 7.379 0.787
Post-treatment 337.88(237.78,693.33) 538.58(269.67,803.92) 6.832 0.728
SUA Pre-treatment 376.77+113.49 363.98+98.61 0.563 0.575
Post-treatment 340.51+87.06 383.96+90.04 2.301 0.024
SCr Pre-treatment 340.51+87.06 383.96+90.04 0.323 0.748
Post-treatment 80.00+27.78 82.73+28.74 0.454 0.651
¢GFR Pre-treatment 86.48+16.94 81.27+16.17 0.994 0.326
Post-treatment 88.31£19.25 78.41+18.56 1.656 0.106

3 Discussion

Although many medications have been confirmed to
delay the progression of DKD in recent years [9], some
patients still experience continuous deterioration of kidney
function, necessitating the development of new drugs for
more effective treatment [5]. Chinese medicine has shown
great potential in the recent treatment of DKD. After years
of hyperglycemia, dyslipidemia, and hypertension,
diabetic patients undergo degeneration of renal tissue.
Jinhu Gushen Formula is a fixed prescription developed
under the guidance of Chinese medicine theory, focusing
on tonifying Yang and consolidating the kidneys, refined
through years of clinical practice. Author team’s earlier
study compared the clinical efficacy of Jinhu Gushen
Formula and Huangkui capsules and confirmed the
improvement in kidney function in DKD patients treated
with Jinhu Gushen Formula [10]. This study further
utilized a retrospective cohort study to compare Jinhu
Gushen Formula with finerenone, aiming to assess its
efficacy and safety in the treatment of DKD.

As a new generation of ns-MRAs, finerenone has
been explored in two phase III clinical trials [11-12]. Tt is
currently recommended in multiple national guidelines as
an excellent treatment for delaying DKD progression [6-
7,13]. UACR has become a key indicator for assessing the
treatment effects of medications for chronic kidney disease
in recent years [14-16]. The results of this study showed

that the treatment efficacy of the Jinhu Gushen Formula
group was higher than that of the finerenone group (88.37%
vs 77.78%), but the difference was not statistically
significant, possibly due to the small sample size of this
study. Nevertheless, this study indicates that the treatment
with Jinhu Gushen Formula in patients with heavy
proteinuria in DKD achieves a UACR-lowering effect
similar to that of finerenone. Moreover, research has
pointed out that lowering serum uric acid helps delay the
progression of DKD and improve long-term patient
prognosis [17]. Therefore, serum uric acid was selected as
one of the primary outcome indicators in this study. The
comparison between the groups showed a statistically
significant difference in serum uric acid changes. In
patients with heavy proteinuria in DKD, treatment with
Jinhu Gushen Formula led to a general downward trend in
serum uric acid, and the decrease rate of serum uric acid in
the Jinhu Gushen Formula group was significantly higher
than that in the finerenone group, indicating better control
of serum uric acid. The incidence of hyperkalemia-related
adverse events is higher with finerenone [12,18], limiting
its clinical application. In this study, patients treated with
Jinhu Gushen Formula maintained safe serum potassium
levels during the 3-month follow-up, with a lower
incidence of serum potassium increase compared to those
treated with finerenone. In summary, Jinhu Gushen
Formula shows similar effects to finerenone in improving
kidney function and offers a unique advantage in
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stabilizing serum potassium levels and improving the
hyperuricemia status in DKD patients. This could
potentially apply to a broader patient population, providing
a new clinical treatment option for DKD patients with
heavy proteinuria.

Recent studies have shown that increased proteinuria
and kidney function decline in DKD patients are closely
related to podocyte apoptosis, dysfunction, and
inflammatory thickening of the glomerular basement
membrane [19-20]. Current basic research shows that the
main ingredients in Jinhu Gushen Formula, Jinyingzi and
Huluba, exhibit strong antioxidant and anti-inflammatory
activities [21-22]. Together, they protect the kidneys through
multiple pathways, such as inhibiting the p38 MAPK/NF-xB
signaling pathway [23], regulating tryptophan metabolism
[24], modulating the PI3K/AKT/ERK signaling pathway, and
lipid metabolism [21].

This study has some limitations. First, the follow-up
period was short, and the early efficacy of Jinhu Gushen
Formula in improving long-term prognosis requires further
exploration. Additionally, this study is a single-center
retrospective study with limited generalizability. Future
multi-center, large-sample prospective studies are needed
to further validate the conclusions of this study and
promote the clinical application of Jinhu Gushen Formula
in DKD treatment.

In conclusion, based on the results of this study, Jinhu
Gushen Formula demonstrates similar UACR-lowering
effects to finerenone, while also reducing serum uric acid
levels, having a lower incidence of hyperkalemia, and
showing good safety.
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Effectiveness and safety of Jinhu Gushen Formula in diabetic kidney disease

patients with massive proteinuria: a retrospective cohort study
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Abstract: Objective To investigate the effect of Jinhu Gushen Formula on renal function in diabetic kidney disease
(DKD) patients with massive proteinuria, and to evaluate its efficacy and safety. Methods A retrospective cohort study
was conducted on 88 DKD patients with massive proteinuria admitted to the Department of Endocrinology of the Affiliated
Hospital of Qingdao University from June 2023 to June 2025. According to the treatment plan, the patients were divided
into the Jinhu Gushen Formula group (n=43) and the finerenone group (n=45). Renal function indicators [urine albumin-
to-creatinine ratio (UACR), serum creatinine, serum uric acid, estimated glomerular filtration rate (eGFR) ] and safety
indicators (serum potassium) between two groups of patients were compared. Results For DKD patients with massive
proteinuria, the Jinhu Gushen Formula group demonstrated a lightly higher effective rate compared to the finerenone
group, without significant statistical significance [88.37% (38/43) vs 77.78% (35/45) , x=1.745, P=0.186]. The
serum uric acid level in the Jinhu Gushen Formula group was significantly lower than that in the finerenone group
[ (340.51 +87.06) pmol/L vs (383.96£90.04) pmol/L, 1=2.301, P=0.024], and the rate of uric acid reduction was
significantly greater in the Jinhu Gushen Formula group (4.88%+24.98% vs —=9.66%+25.09% , 1=2.724, P=0.008). In

terms of safety, the serum potassium level in the Jinhu Gushen Formula group was significantly lower than that in the
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finerenone group[ (4.59+0.34) mmol/L, vs (4.94+0.47) mmol/L., 1=2.719, P=0.010], with a significantly lower rate of
potassium elevation observed in the Jinhu Gushen Formula group ( —0.22% +8.34% vs 9.23%+8.60% , 1=3.529, P=

0.001). Conclusion Jinhu Gushen Formula has a similar effect as finerenone in reducing UACR in DKD patients

with massive proteinuria, and can better reduce their blood uric acid levels, with good safety.

Keywords: Diabetic kidney disease; Jinhu Gushen Formula; Proteinuria; Serum uric acid; Serum potassium; Finerenone

Fund program: National Science and Technology Major Project (Overall Project Number: 2024ZD0523500, Sub-project

Number: 20247ZD0523505)
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Tab.1 Comparison of general data between two groups of

patients
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Tab.2 Comparison of therapeutic effect between two groups
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Tab.3 Comparison of renal function indicators before and after treatment between the Jinhu Gushen Formula group and

the finerenone group
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