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Therapeutic effects of Kangxian
Yanshen formula on patients with
chronic kidney disease stages
3–4: a retrospective cohort study
Aojiao Chu1†, Wenqian Wei2†, Ni Liu1, Fan Zhang1,
Xianwen Zhang1, Xueling Li1, Rong Zheng1, Zhifang Ma3, Yi Li1*,
Shu Rong2* and Yifei Zhong 1*
1Department of Nephrology A, Longhua Hospital Shanghai University of Traditional Chinese Medicine,
Shanghai, China, 2Department of Nephrology, Shanghai General Hospital, Shanghai, China, 3Shanghai
Fengxian District Hospital of Traditional Chinese Medicine, Shanghai, China

Background: This study retrospectively evaluated the actual efficacy of Kangxian

Yanshen Formula Chinese medicine on renal function-related indicators in

chronic kidney disease (CKD) stage 3–4 patients.

Methods: In this retrospective cohort study, we collected 212 adult CKD patients

with baseline estimated glomerular filtration rate (eGFR) of 15–60 ml/min/1.73

m2. All participants received usual care (i.e., Western medications), and

participants in the exposure group (n = 109) were additionally prescribed

Kangxian Yanshen Formula Chinese medicine. The primary outcome was an

adjusted hazard risk and 95% confidence interval (95% CI) of a 30% decrease

in eGFR at month 36 from baseline.

Results: In terms of eGFR, among participants treated with additional Kangxian

Yanshen Formula, after adjusting for covariates, there was a 57.1% reduction

in the risk of a 30% decline from baseline in eGFR among participants in the

Kangxian Yanshen Formula group compared with the Western medicine group

(adjusted hazard risk: 0.429; 95% CI 0.269–0.682). In addition, participants

in the Kangxian Yanshen Formula group had a significantly higher change in

eGFR from baseline to month 12 than those in the western medicine group

(3.40 ± 11.62 versus −3.87 ± 8.39; between-group difference 15.61 [± 2.26

standard deviation] mL/min/1.73 m2; P = 0.014). Participants in both groups

showed a decreasing trend in eGFR at months 24 and 36.

Conclusion: In patients with stage 3–4 CKD, Kangxian Yanshen Formula Chinese

medicine therapy may help delay eGFR decline, but high-quality randomized

controlled trials are needed to validate the results further.
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GRAPHICAL ABSTRACT

The figure summarizes the retrospective cohort study on the therapeutic effects of Kangxian Yanshen Formula in patients with chronic kidney
disease stages 3–4. The study background, participants, primary outcome, and conclusion are presented. The primary outcome graph shows a
57.1% reduction in the risk of a 30% decline from baseline eGFR among participants in the Kangxian Yanshen Formula group compared to the
Western medicine group.

1 Introduction

With the increasing number of people with diabetes, high
blood pressure, obesity, and the accelerating process of population
aging, chronic kidney disease (CKD) has emerged as one of
the most prominent causes of overall mortality and mortality
from noncommunicable diseases worldwide (1, 2). Approximately
700 million people are estimated to be affected by CKD, and
the prevalence rate is about 9.1%, among which China has the
largest number of patients (approximately 130 million) (2–4).
CKD is a progressive condition characterized by structural and
functional changes to the kidney, which occur due to multifarious
etiologies (5, 6). Symptoms of CKD are usually insidious. There
are a variety of severe complications in advanced CKD, such as
progressive uremia, volume overload, electrolyte abnormalities,
acidemia, anemia, mineral and bone disorders, and possibly death if
left untreated (7–9). A CKD diagnosis means kidney failure is likely
inevitable and frequently irreversible over time (10).

The current treatments include slowing the progression of
renal function loss, targeting primary diseases such as diabetes and
hypertension, and therapy for complications such as cardiovascular
disease, anemia, mineral and bone disorder, hydroelectrolytic
disorders, and metabolic acidosis, and as a last resort, preparation
for kidney failure with replacement therapy (6–9). However,
the mortality of patients on dialysis can be as high as 20%
per year, and transplantation is limited by organ shortage and
transplant rejection (10, 11). The high number of affected
individuals and the significant adverse impact of CKD should
prompt enhanced efforts for better prevention and treatment (6–
9). In recent years, many large clinical studies have confirmed

that sodium-dependent glucose transporters 2 (SGLT-2) inhibitors,
represented by dapagliflozin, have a clear cardio-renal benefit while
lowering glucose potently (12–14), and clinical guidelines have
recommended it as the first-line drug for CKD patients (15).
However, SGLT-2 inhibitors are also accompanied by numerous
adverse effects.

In China and many other Asian countries, traditional Chinese
medicine is often used as an alternative strategy for CKD (16–
18). The biological activities and therapeutic effects of some
traditional Chinese medicines in CKD have been reported in the
previous publications (19–22). Studies, including in review well-
designed randomized controlled trials and meta-analyses, have
suggested that taking Chinese medicines as adjunctive therapy
to conventional medications may be beneficial for patients with
CKD (23). Kangxian Yanshen Formula is an effective formula
summarized by our research department under traditional Chinese
medicine theory and long-term clinical practice. This study was a
retrospective analysis of real-world data to observe the therapeutic
effects of Kangxian Yanshen Formula-based traditional Chinese
medicine on patients with stage 3–4 CKD.

2 Materials and methods

This retrospective cohort study was conducted in the
nephrology clinics of Longhua Hospital Shanghai University of
Traditional Chinese Medicine and Shanghai General Hospital in
Shanghai. This study was approved by the Ethics Committee
of Longhua Hospital Shanghai University of Traditional
Chinese Medicine (No: 2022LCSY073), exempting informed
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TABLE 1 Characteristics of included participants (n = 212).

Total (212) Kangxian Yanshen formula
(n = 109)

Western medicine
(n = 103)

P-value

Gender 0.054 1

Male 107 (50.5%) 48 (44.0%) 59 (57.3%)

Female 105 (49.5%) 61 (56.0%) 44 (42.7%)

Age, years 0.820 1

< 65 128 (60.4%) 65 (59.6%) 63 (61.2%)

> = 65 84 (39.6%) 44 (40.4%) 40 (38.8%)

Immunization/hormone therapy 0.011 1

No 166 (78.3%) 93 (85.3%) 73 (70.9%)

Yes 46 (21.7%) 16 (14.7%) 30 (29.1%)

Use of ACEI/ARB or not 0.033 1

No 92 (43.4%) 55 (50.5%) 37 (35.9%)

Yes 120 (56.6%) 54 (49.5%) 66 (64.1%)

CKD stage 0.220 1

Stage 3 148 (69.8%) 72 (66.1%) 76 (73.8%)

Stage 4 64 (30.2%) 37 (33.9%) 27 (26.2%)

eGFR, mL/min/1.73 m2 40 (28, 50) 40 (27, 48) 41 (30, 50) 0.622 2

24-h proteinuria, g/d 0.65 (0.19, 1.22) 0.57 (0.08, 1.11) 0.70 (0.31, 1.43) 0.028 2

Serum creatinine, umol/L 145 (118, 185) 142 (113, 187) 149 (121, 180) 0.535 2

Serum uric acid, umol/L 433 (364, 487) 432 (391, 483) 433 (355, 504) 0.622 2

Data were presented as number (%) and median (interquartile range). CKD, chronic kidney disease; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; eGFR,
estimated glomerular filtration rate. 1 Pearson’s Chi-squared test. 2 Wilcoxon rank sum test.

consent because there was minimal risk for the retrospective
cohort participants.

2.1 Study population

We retrospectively collected participants who were regularly
followed up in the nephrology clinic from January 2012 to
September 2023 at two hospitals via electronic case review.
Inclusion criteria: 1) patients with stage 3–4 CKD as judged
by the Kidney Disease: Improving Global Outcomes (KDIGO)
guidelines (24); 2) aged between 18 and 80 years; 3) having received
western medication and/or herbal prescriptions based on Kangxian
Yanshen Formula; and 4) undergoing regular follow-up at the
outpatient clinics of the two centers.

2.2 Kangxian Yanshen formula

All participants received routine CKD management according
to the KDIGO guidelines, using Western medications to
control blood pressure, glycosylated hemoglobin, and lipids
and monitoring proteinuria (25). Participants in the exposed
group were then supplemented with a Kangxian Yanshen Formula
Chinese medicine, which is an empirical formula used in Longhua
Hospital for treating chronic renal insufficiency, which has been
clinically applied for decades and has good clinical efficacy, with
the effect of benefiting qi, tonifying kidney and activating blood

circulation. The formula mainly consisted of Astragali radix
(Huang Qi, tonifying qi), Chuanxiong (Chuanxiong Rhizoma,
activating blood circulation), Curcuma zedoaria (Christm,
activating blood circulation), Cicada flower (tonifying kidneys),
and Mantidis ootheca (Sangpiaoxiao, tonifying kidneys). In the
exposure group, participants received regular follow-up visits from
an outpatient physician to take the Kangxian Yanahen Formula
Chinese medicine.

2.3 Data collection

This study retrospectively collected participants’ baseline
demographic characteristics and laboratory parameters at four
time points (baseline, 12th, 24th, and 36th months), including
age, gender, receipt of Immunization/hormone therapy, use
of angiotensin-converting enzyme inhibitor (ACEI)/angiotensin
receptor blocker (ARB) medications, serum creatinine (umol/L),
serum uric acid (umol/L), 24-hour proteinuria (g/d), and estimated
glomerular filtration rate (eGFR, mL/min/1.73 m2) based on
Chronic Kidney Disease Epidemiology Collaboration creatinine
equation (26).

2.4 Outcomes

The primary outcome of this study was eGFR. Our primary
parameter of interest was the surrogate endpoint of a 30% decrease
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TABLE 2 Kangxian Yanshen Formula and the risk of a 30% decline in
eGFR from baseline in CKD patients.

Model 1
(HR, 95%

CI)

Model 2
(HR, 95%

CI)

Model 3
(HR, 95%

CI)

Group

Western medicine Ref. Ref. Ref.

Kangxian Yanshen
Formula

0.512 (95% CI
0.333–0.787)

0.489 (95% CI
0.317–0.757)

0.429 (95% CI
0.269–0.682)

Model 1: Unadjusted. Model 2: Adjusted age and gender. Model 3: Adjusted age, gender,
immunization/hormone therapy, use of ACEI/ARB or not, baseline eGFR, serum creatinine,
serum uric acid, 24-hour proteinuria, and CKD stage. HR, hazard ratio; ACEI, angiotensin-
converting enzyme inhibitor; ARB, angiotensin receptor blocker; CKD, chronic kidney
disease; eGFR, estimated glomerular filtration rate.

in eGFR from baseline (27). Secondary outcomes were absolute
changes from baseline in eGFR, 24-hour proteinuria, serum
creatinine, and serum uric acid at 36 months.

2.5 Statistical analysis

Continuous variables are expressed as mean ± standard
deviation (SD), and categorical variables are described as absolute
frequency (n) and relative frequency (%). For primary outcome
analyses, we first developed Cox proportional hazards models
to estimate the adjusted hazard ratio (HR) and 95% confidence
interval (95% CI) for a 30% decrease in eGFR from baseline in
the Kangxian Yanshen Formula group relative to the Western
medicine group. Three Cox regression models were fitted in total.
Model 1 was not adjusted. Model 2 was adjusted for age and
gender. The complete model (model 3) was adjusted for age, gender,
immunization/hormone therapy, use of ACEI/ARB or not, baseline
serum creatinine, eGFR, serum uric acid, and 24-hour proteinuria.
Next, we performed subgroup analyses of Cox proportional hazards
models for age ( < 65 or ≥ 65 years), gender (male or female),
immunization/hormone therapy (yes or not), use of ACEI/ARB
(yes or not), and baseline CKD staging. For secondary outcome
analyses, t-tests were used to compare the between- and within-
group differences between the two groups of patients to investigate
the effect of treatment at different time periods. Statistical analyses
were performed using SPSS (IBM SPSS Statistics for Windows,
Version 26.0; IBM Corp.). All analyses were statistically significant
at P < 0.05.

3 Result

This study retrospectively collected 212 CKD patients with
stage 3–4 CKD at baseline. The clinical characteristics are shown
in Table 1. The mean age of participants was 60.5 ± 14.1. There
were 50.5% of participants who were male (107). In addition, a few
participants received immunization/hormone therapy (46, 21.7%).
There were 148 (69.8%) participants with CKD stage 3 and 64
(30.2%) with CKD stage 4. Of these, 109 were continuously treated
with Kangxian Yanshen Formula Chinese medicine, and 103 were
treated with Western medicine as a control.

3.1 Primary outcomes

A Cox regression model was fitted with whether an individual
had a 30% decrease in eGFR from baseline at the 36th
month as the dependent variable and group as the independent
variable. The results showed that, after adjusting for age, gender,
immunization/hormone therapy, use of ACEI/ARB or not, baseline
eGFR, serum creatinine, serum uric acid, 24-hour proteinuria,
and CKD stage, participants in the Kangxian Yanshen Formula
group had a 57.1% (adjusted HR: 0.429; 95% CI 0.269–0.682) lower
risk of having a 30% decrease in eGFR from baseline compared
to the Western medicine group (Table 2). Survival curves of the
two groups are shown in Figure 1a. The results were robust in
subgroup analyses and remained unchanged regarding magnitude
and significance (Figure 1b).

3.2 Secondary outcomes

3.2.1 eGFR
Figure 2 shows the absolute change in eGFR stratified by

treatment group. Participants in the Kangxian Yanshen Formula
group had a significantly higher magnitude of change in eGFR
from baseline to month 12 than those in the Western medicine
group (3.40 ± 11.62 versus −3.87 ± 8.39; between-group difference
15.61 [± 2.26 SD] mL/min/1.73 m2; P = 0.014). A decreasing
trend was observed at months 24 and 36, and changes in the
magnitude of the eGFR difference were most pronounced at
month 36 (Kangxian Yanshen Formula group: 1−1.90 [± 12.49
SD] mL/min/1.73 m2 versus Western medicine group: 1−12.61
[± 14.63 SD] mL/min/1.73 m2; between-group difference 19.05
[± 2.56 SD] mL/min/1.73 m2) (Figure 2 and Table 3). As shown in
Figure 3, the Sankey diagram shows a change in CKD staging over
time in both groups of participants based on eGFR assessment.

3.2.2 24-h proteinuria
Figure 4a shows the absolute change in 24-hour proteinuria

stratified by the treatment group. The magnitude of change in 24-
hour proteinuria from baseline to month 12 was significantly higher
among participants in the Kangxian Yanshen Formula group than
in the Western medicine group (0.12 ± 0.78 versus 0.25 ± 1.31;
between-group difference 1−0.39 [± 0.17 SD] g/d; P = 0.021).
All showed an increasing trend at months 24 and 36, with the
magnitude of change in the 24-hour proteinuria difference being
most pronounced at month 24 (Kangxian Yanshen Formula group:
10.21 [± 0.92 SD] g/d versus Western medicine group: 10.41
[± 1.59 SD] g/d; between-group difference 1 −0.45 g/d; P = 0.021).
Group difference 1−0.45 [± 0.18 SD] g/d; P = 0.014) (Figure 4a
and Table 3).

3.2.3 Serum creatinine
Figure 4b shows the absolute change in serum creatinine

stratified by the treatment group. Serum creatinine remained
almost constant among participants in the Kangxian Yanshen
Formula group, whereas participants in the Western medicine
group showed a trend toward a significant increase in serum
creatinine. The magnitude of change of serum creatinine
difference was most pronounced at month 36 (Kangxian Yanshen
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FIGURE 1

(a) survival analysis graphs for participants in both groups. The x-axis represents the follow-up time, while the y-axis shows survival probability. The
red line represents the Kangxian Yanshen Formula group, and the blue line represents the Western group. (b) Subgroup analysis for Kangxian
Yanshen Formula versus Western medicine. Models are adjusted for age, gender, immunization/hormone therapy, use of ACEI/ARB or not, baseline
eGFR, serum creatinine, serum uric acid, 24-h proteinuria, and CKD stage, except the subgroup variable itself. HR, hazard ratio; ACEI,
angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; CKD, chronic kidney disease; eGFR, estimated glomerular filtration
rate.

FIGURE 2

Line graphs depicting the changes in eGFR over time in both groups of participants. The x-axis represents the time points of measurement, while the
y-axis shows the eGFR values in mL/min/1.73m2. The blue line represents the Kangxian Yanshen Formula group, and the red line represents the
Western group. Error bars indicate standard deviation. Differences between groups at specific time points are marked with P-value.

Formula group: 132.1 [± 81.96 SD] umol/L versus Western
medicine group: 1193.96 [± 301.63 SD] umol/L; between-
group difference 1 −164.83 [± 33.76 SD] umol/L; P < 0.001)
(Figure 4b and Table 3).

3.2.4 Serum uric acid
Figure 4c shows the absolute change in serum uric acid

stratified by treatment group. There was a slight downward
trend in serum uric acid for participants in both groups. The
magnitude of change in serum uric acid difference was most
pronounced at month 12 but was not statistically significant
(Kangxian Yanshen Formula group: 118.92 [± 287.19 SD] umol/L
versus Western medicine group: 1−4.72 [± 124.79 SD] umol/L;
between-group difference 130.87 [± 30.51 SD] umol/L; P = 0.313)
(Figure 4c and Table 3).

4 Discussion

In this two-center, retrospective study, we confirmed the
renoprotective effect of Kangxian Yanshen Formula in patients
with CKD stage 3–4. Kangxian Yanshen Formula was significantly
associated with a delayed deterioration of renal function over
36 months (HR: 0.429; 95% CI 0.269–0.682) compared with
conventional Western medicine. This protective effect was more
pronounced in the first 12 months, as evidenced by a slight
increase in eGFR and a non-significant rise in 24-hour proteinuria.
Inevitably, although participants in both groups subsequently
experienced a decrease in eGFR, the decline was smaller in the
Kangxian Yanshen Formula group than in the Western medicine
group. These data demonstrate the advantages and feasibility
of Kangxian Yanshen Formula over Western medicine alone
for treating CKD.
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FIGURE 3

Stacked bar charts illustrating the progression of CKD staging over time for participants in both groups. The x-axis shows the time points of
assessment, while the y-axis represents the percentage of participants in each CKD stage. Different colors are used to represent the various CKD
stages (Stage 1: dark green, Stage 2: green, Stage 3: yellow, Stage 4: blue, Stage 5: line green). The left panel shows data for the Kangxian Yanshen
Formula group, and the right panel shows data for the Western group.

TABLE 3 Within-group changes in renal function-related indices in both groups of participants.

Kangxian Yanshen Formula
(n = 109)

Pfor within−group Western medicine
(n = 103)

Pfor within−group

eGFR, 1.73 mL/min/1.73 m2

Baseline 38.55 ± 12.36 – 40.21 ± 11.90 –

Change at month 12 3.40 ± 11.62 0.003 −3.87 ± 8.39 < 0.001

Change at month 24 0.23 ± 11.66 0.836 −8.11 ± 12.03 < 0.001

Change at month 36 −1.90 ± 12.49 0.116 −12.61 ± 14.63 < 0.001

24-h proteinuria, g/d

Baseline 0.83 ± 0.91 – 1.08 ± 1.08 –

Change at month 12 0.12 ± 0.78 0.118 0.25 ± 1.31 0.055

Change at month 24 0.21 ± 0.92 0.020 0.41 ± 1.59 0.011

Change at month 36 0.51 ± 1.18 < 0.001 0.48 ± 1.59 0.003

Serum creatinine, umol/L

Baseline 155.28 ± 51.9 158.24 ± 52.07

Change at month 12 −2.18 ± 43.27 0.601 34.84 ± 92.53 < 0.001

Change at month 24 13.21 ± 60.9 0.026 95.86 ± 201.07 < 0.001

Change at month 36 32.1 ± 81.96 < 0.001 193.96 ± 301.63 < 0.001

Uric acid, umol/L

Baseline 435.67 ± 84.42 428.44 ± 124.1

Change at month 12 18.92 ± 287.19 0.493 −4.72 ± 124.79 0.702

Change at month 24 −5.61 ± 84.5 0.490 −13.54 ± 129.54 0.291

Change at month 36 −31.63 ± 104.41 0.002 −24.7 ± 142.99 0.083

eGFR, estimated glomerular filtration rate.

In recent years, an increasing number of clinical trials and
animal studies have confirmed that some herbal compounds can
delay the progression of CKD based on Chinese medicine theories
and their molecular mechanisms (28–34). Lin et al. (35) explored

the relationship between using prescribed herbal medicines and
the risk of end-stage renal disease in CKD patients by searching
the National Health Insurance Study database in Taiwan from
2000 to 2005. After adjusting for confounding variables, the risk

Frontiers in Medicine 06 frontiersin.org

https://doi.org/10.3389/fmed.2024.1450561
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-11-1450561 September 19, 2024 Time: 16:32 # 7

Chu et al. 10.3389/fmed.2024.1450561

FIGURE 4

Line graphs depicting the changes in (a) 24-h proteinuria; (b) serum creatinine; (c) uric acid over time in both groups of participants. The x-axis
represents the time points of measurement, while the y-axis shows the outcomes. The blue line represents the Kangxian Yanshen Formula group,
and the red line represents the Western group. Error bars indicate standard deviation. Differences between groups at specific time points are marked
with P-value.
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of end-stage renal disease was significantly reduced by 60% in
participants who used herbal medicines compared to those who did
not (cause-specific hazard ratio 0.41, 95% CI 0.37–0.46). Further
analyses showed that patients using wind dampness-dispelling
or harmonizing formulas had a lower risk of end-stage renal
disease, whereas patients using dampness-dispelling and purgative
formulas had an increased risk of end-stage renal disease. This
finding suggests that specific herbal medicines are associated
with the progression of renal function. As a comparison, this
study found that consumption of Kangxian Yanshen Formula was
associated with a 57.1% reduction in the risk of a 30% decrease in
participant eGFR from baseline, like the results of Lin et al. (35).

Our previous review (20) reported that traditional Chinese
medicine has anti-inflammatory, antioxidant, antifibrotic, and
immunomodulatory effects in treating CKD as an alternative
therapy to immunosuppressive or anti-inflammatory drugs;
however, its long-term effects remain unproven. As a complement,
the current retrospective study demonstrated a role in adding
Kangxian Yanshen Formula treatment during a 3-year follow-
up period. The non-significant difference in proteinuria changes
may be attributed to 1) the high intra-individual biological
variability in 24-hour proteinuria and the relatively small sample
size; 2) participants in both groups received standard treatment
with Western medicine in the early stages of CKD, and
Kangxian Yanshen Formula did not show additional proteinuria-
reducing effects after entering stages 3–4; 3) the renoprotective
effect of Kangxian Yanshen Formula may be independent of
reducing proteinuria.

For delayed degradation of eGFR, several randomized
controlled trials in the past reported similar findings. Mao et al.
(36) recruited 567 patients with stage 4 CKD; participants in the
treatment group received the Bupi Yishen Formula, while the
control group took Losartan. The difference in eGFR slope between
both groups over a 48-week interval was −2.24 mL/min/1.73
m2 (95% CI: −4.01, −0.46), and no between-group differences
in adverse events were observed. Chan et al. (37) published a
study based on Rehmannia-6-Based Chinese Medicine treatment
comparing Standard care in patients with diabetic nephropathy
stage 2-3 showed that the slopes of eGFR change were per 1.73
m2

−2.0 (95% CI: −0.1, −3.9) and −4.7 (95% CI: −2.9, −6.5)
ml/min, in other words, the difference between both groups was
−2.7 ml/min/1.73 m2 (95% CI: −5.3, −0.1). In comparison,
the intergroup difference in eGFR at week 48 in this study was
−10.71 mL/min/1.73 m2 (95% CI: −14.41, −7.02), with an
advantage of being based on a real-world population, and the long
follow-up period.

It is well known that renal function declines with age, especially
in elderly patients (38). The maximum urine osmolality of the
elderly decreased by about 20% compared to younger patients
(39). In the subgroup analysis, we found that Kangxian Yanshen
Formula had a protective effect on renal function in both middle-
aged and older adults, and it was better in the latter. It means
that Kangxian Yanshen Formula may help mitigate renal function
decline in elderly patients and is a good choice for treating
elderly CKD patients.

With advances in complex technologies (e.g., mass
spectrometry), many active compounds of traditional medicines
have been identified, and the efficacy of traditional Chinese
medicine in CKD has been confirmed (20). For example, Radix
Astragali (Huangqi) is essential to the Kangxian Yanshen Formula.

Studies have shown that the active components in Radix Astragali
have antioxidant properties, which can scavenge free radicals in
the body and reduce damage to the kidneys caused by oxidative
stress, which helps to maintain renal function (40); in addition,
Radix Astragali has an inhibitory effect on tissue fibrogenesis
(41), which may help prevent renal fibrosis and its induced
functional impairment.

Unfortunately, no adverse events related to Chinese medicines
were recorded in this study, but reports of nephrotoxicity of
Chinese medicines are not rare and should not be ignored (42).
Although Kangxian Yanshen Formula reported beneficial effects on
renal function in this study, using Chinese herbal medicines should
be evaluated and guided by consulting a medical professional in
practical applications, especially for end-stage renal disease.

5 Strength and limitations

The strength of this study is that it explored the effect of
Kangxian Yanshen Formula on the long-term impact on disease
progression in patients with CKD stages 3–4 from different
renal function-related indicators. Nevertheless, as a retrospective
study, some limitations are unavoidable. First, this study was
not a randomized sample, and sample selection may be affected
by selective bias because the investigator cannot control what
happened in the past and may not be able to comprehensively
include all relevant data, thus affecting the representativeness of the
study results. Second, eGFR calculation based on serum creatinine
may be affected by body weight and diet, and data availability
made us lack adjustment for the body weight variable. Third, there
was a lack of sufficient sensitivity analyses (e.g., intention-to-treat
analysis) to confirm our results’ robustness. Fourth, limitations
of the study design prevented excluding other unknown factors
or confounding variables from influencing the results, leading to
an inability to draw clear causal inferences. Fifth, during data
collection, we recorded drug side effects, but due to the long follow-
up period, none of the patients were able to recall the adverse
events that occurred, and we were not able to collect serious side
effects, such as liver damage, acute renal failure, and electrolyte
abnormalities. Sixth, using a fixed herbal formula for treating
diseases, including CKD, during the follow-up period is likely to
be unreasonable in practice (43, 44); therefore, there may be some
bias in adding the therapeutic effect of Kangxian Yanshen Formula.
Another limitation of this study is the lack of detailed information
on Western medicine treatments. This information could provide
valuable context for understanding the overall treatment regimen
and potential interactions with the Kangxian Yanshen Formula.

6 Conclusion

In conclusion, this study provides preliminary evidence
that Kangxian Yanshen Formula can be used as an additional
therapeutic strategy for patients with stage 3−4 CKD, as it
significantly delays the deterioration of renal function. However,
this conclusion was limited by the study design, and further studies,
including randomized controlled trials with larger samples and
pharmacological studies, are needed regarding the renoprotective
effects of Kangxian Yanshen Formula.
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