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A B S T R A C T

Introduction: Hypertensive nephropathy (HN) remains the second leading cause of end-stage renal disease. 
Tongxinluo capsule is commonly used in the treatment of HN under the condition that there is no specific 
therapy. We aimed to assess the efficacy and safety of Tongxinluo capsule for HN.
Methods: We systematically searched Pubmed, Embase, the Cochrane Library, China National Knowledge 
Infrastructure, Chinese Scientific Journals Database of VIP INFORMATION, Wanfang Data, and SinoMed from 
their inception to December 2024. Randomized controlled trials (RCTs) comparing the efficacy of Tongxinluo 
capsule versus placebo or no specific therapy based on usual care among patients with hypertensive nephropathy 
were included. Study selection and data extraction were independently conducted by two reviewers. The primary 
outcome was 24-hour urine protein, and secondary outcomes include the level of urinary β2-microglobulin, 
creatinine clearance rate, serum creatinine, systolic blood pressure, and diastolic blood pressure. In terms of 
safety, the incidence of adverse events was the main indicator. A fixed-effects model or random-effects model 
was used when applicable. A 2-tailed p<0.05 was considered statistically significant.
Results: Eight RCTs (742 participants) were included in our study. The quantitative synthesis showed that 
Tongxinluo capsule could significantly reduce 24-hour proteinuria (MD, -0.11; 95 % CI, -0.20 to -0.02) and 
urinary β2-microglobulin (MD, -244.26; 95 % CI, -463.50 to -25.01), and slightly increase creatinine clearance 
rate (MD, 2.28; 95 % CI, 0.42 to 4.14). No significant differences were observed in decreasing serum creatinine 
(MD, -8.82; 95 % CI, -18.00 to 0.36), or antihypertensive effect (systolic blood pressure [MD, -2.18; 95 % CI, 
-5.98 to 1.63]; diastolic blood pressure [MD, -2.55; 95 % CI -6.03 to 0.92]). There are no obvious anomalies in 
terms of adverse events.
Conclusion: This is currently the first systematic review to provide up-to-date evidence regarding the Tongxinluo 
capsule treatment profile in HN. Based on the available RCTs, Tongxinluo capsule showed promising renal 
protective benefits in reducing proteinuria levels, and could be a therapeutic option for HN. High-quality studies 
are needed to further verify our findings.
Protocol registration: PROSPERO (CRD42023484654).

1. Introduction

Hypertensive nephropathy (HN) is the second leading cause of end- 
stage renal disease (ESRD) [1]. The dissatisfactory clinical management 

of HN brings enormous health and socioeconomic burdens [2]. Hyper
tension and proteinuria are widely acknowledged risk factors in the 
progression of HN. It is a vicious cycle in which hypertension aggravates 
the progression of chronic kidney disease (CKD), while CKD makes the 

Abbreviations: 95% CI, 95% confidence intervals; BP, blood pressure; CKD, chronic kidney disease; ESRD, end-stage renal disease; HN, Hypertensive nephropathy; 
I2, I-squared; MD, mean difference; RCTs, Randomized controlled trials; CNKI, China National Knowledge Infrastructure.
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control of blood pressure more difficult [3]. Additionally, proteinuria 
plays a direct role in the glomeruli and tubular injuries thereby leading 
to the CKD progression [4]. Hence, the management focus of HN lies in 
aggressive control of blood pressure and reducing proteinuria level 
[5–7].

Tongxinluo capsule is a traditional Chinese patent medicine mainly 
used to treat cerebro-cardiovascular diseases [8,9]. Based on the theory 
of traditional Chinese medicine, Tongxinluo capsule is introduced to the 
treatment of hypertension and HN [10,11]. Tongxinluo capsule is 
composed of 12 animal and plant products, including Panax ginseng 
(Panax ginseng C. A. Mey.), leech (Hirudo nipponica Whitman.), scorpion 
(Buthus martensii Karsch.), red peony root (Paeonia veitchii Lynch.), 
periostracum cicada (Cryptotympana pustulata Fabricius.), eupolyphaga 
(Eupolyphaga sinensis Walker.), centipede (Scolopendra subspinipes muti
lans L. Koch.), Santalum album (Santalum album L.), Dalbergia odorifera 
(Dalbergia odorifera T. Chen.), frankincense (Boswellia carterii Birdw.), 
Semen Ziziphi Spinosae (Ziziphus jujuba Mill. Var. Spinosa (Bunge) Hu ex 
H. F. Chou.), and borneol (Dryobalanops aromatica C.F.Gaertn.). The 
relevant plant names were checked on https://mpns.kew.org [12]. 
Tongxinluo capsule demonstrated a protective effect against 
HN-associated renal injury via reducing urinary protein excretion rate 
and increasing creatinine clearance [11]. The current studies regarding 
the relevant mechanisms of Tongxinluo capsule mainly lie in 
anti-inflammatory, antioxidant, microcirculation improvement, and 
vascular endothelial protection pathways [13,14].

Nonetheless, the role of Tongxinluo capsule in the management of 
HN remains controversial. Renal protective effects on reducing pro
teinuria were reported [15–17], while negative results that Tongxinluo 
capsule demonstrated no kidney benefits were also observed [18,19]. 
The conclusions may be drawn with bias because of the small sample 
size and narrow population representation.

We therefore conduct this study to comprehensively summarize the 
efficacy and safety of Tongxinluo capsule treatment in HN. The results 
will provide up-to-date evidence regarding the Tongxinluo capsule use 
profile in HN and be helpful for clinical decision-making.

2. Methods

2.1. Protocol and registration

The PRISMA statement was followed for this systematic review and 
meta-analysis [20,21]. The study protocol was registered a priori with 
PROSPERO (CRD42023484654).

2.2. Search strategy

Seven electronic databases—PubMed, Embase, the Cochrane Li
brary, China National Knowledge Infrastructure (CNKI), Chinese Sci
entific Journals Database of VIP INFORMATION, Wanfang Data, and 
SinoMed were systematically searched by two reviewers for relevant 
articles from database inception until December 2024. The search 
approach is outlined in Appendix A.

2.3. Inclusion and exclusion criteria

We included randomized controlled trials (RCTs), which compared 
the efficacy of Tongxinluo capsule versus placebo or no specific therapy 
based on usual care among patients with a clinical diagnosis of HN. The 
usual care was mainly dependent on the clinical physicians’ experience. 
Reviews, basic research, studies with full text that cannot acquired, 
studies with the cross-over design, and uncontrolled clinical trials were 
excluded from this study.

2.4. Outcomes

The primary outcome is the between-groups difference in 24-hour 

urine protein levels. Secondary outcomes included the level of urinary 
β2-microglobulin, creatinine clearance rate, serum creatinine, systolic 
blood pressure, and diastolic blood pressure. The adverse events were 
considered safety outcomes.

2.5. Study selection

The reference lists retrieved from each database were exported into 
NoteExpress 3.4.0 to remove duplicates. Two reviewers (X.L, and Xu.S.) 
in pairs independently conducted the study selection through the title 
and abstract of each retrieved study following the inclusion and exclu
sion criteria to assess eligibility. The studies that met the eligibility 
criteria were assessed in full text by the same authors. Disagreements 
were resolved by discussion or by involving a third review author (N.L.) 
to arbitrate.

2.6. Data collection

After study selection, two reviewers in pairs (X.L. and Xu.S.) inde
pendently and manually extracted the data from included studies, and 
then summarized it in tables. The extracted data included: authors, 
publication year, number of participating sites, sample size, patients’ 
characteristic information, intervention details, and outcomes.

2.7. Risk of bias assessment

Two reviewers (B.L. and R.X.) independently assessed the quality of 
each included RCT using the Cochrane Collaboration risk of bias 
assessment tool (RoB 2) [22]. We used the Shiny web app as a visuali
zation tool to create risk-of-bias plots [23]. To better estimate the quality 
of each study, we used the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) system to ascertain the certainty 
of the evidence across the trials [24,25]. Disagreements were resolved 
by discussion or by involving another review author (N.L.) to arbitrate.

2.8. Statistical analysis

Data analysis was performed using the RevMan 5.4.1 software. Pri
mary and secondary outcome were expressed with the mean difference 
(MD) and 95 % confidence intervals (CI) to compare overall effect size. 
The heterogeneity of included studies was evaluated using I2. We 
calculated the pooled effect size by using the fixed-effects model when I2 

was <50 %, otherwise, the random-effects model was used for pooling 
data when I2 was 50 % or greater. Sensitivity analyses were performed to 
identify the sources of heterogeneity by sequentially removing each 
trial. A 2-tailed p<0.05 was considered statistically significant. The 
potential publication bias was assessed by visual inspection of the 
symmetry of funnel plots and validated by the Egger test if at least 10 
trials for each outcome were available [26,27].

3. Results

3.1. Study selection

A total of 45 articles were initially retrieved from seven online da
tabases (PubMed: 1, Embase: 4, Cochrane Library: 1, CNKI: 13, Wang
fang: 12, VIP: 9, and SinoMed: 5). After excluding 25 duplicates, 20 
articles remained. No article was excluded after an evaluation based on 
the assessment of their title and abstract. Subsequently, 12 articles were 
excluded after reading the full texts for the following reasons: review (n 
= 3), basic research (n = 5), clinical experience (n = 2), and non-RCTs (n 
= 2). The detailed article information and reasons for the exclusion of 
these 12 studies are shown in Appendix B. In total, 8 articles were 
included in the final analysis [15–19,28–30]. The selection process was 
illustrated in a flowchart and shown in Fig. 1.
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3.2. Study characteristic

All these 8 RCTs with a total of 742 patients were single-center 
studies conducted in China. The sample sizes ranged from 52 to 240 
individuals. In the control groups, 1 study employed the placebo. The 
basic characteristics of the included literature were shown in Table 1.

3.3. Quality of included studies

Among the 8 studies, 2 studies [28,30] generated random sequences 
using random number tables, but the others did not report detailed in
formation regarding the generation of random sequences. None of the 
studies reported the methods of allocation concealment. Only 1 study 
[17] used a single-blind design, and was rated as high risk of bias. 
Additionally, 1 RCT [18] was deemed as having some concerns of risk of 
bias, which did not mention the patients’ loss of follow-up or with
drawal. In terms of selective reporting bias, 2 studies [29,19] were rated 
as high risk of bias, while the remaining reports were complete. The 
detailed results of the assessment are summarized in Appendix C and D.

3.4. Effect of Tongxinluo capsule on 24-hour urinary protein

Five studies [15,18,19,28,29] involving 390 patients were pooled to 

assess the effects of Tongxinluo capsule on 24-hour urinary protein. The 
results showed that Tongxinluo capsule use in HN significantly reduced 
24-hour urinary protein levels (MD, − 0.11; 95 % CI, − 0.20 to − 0.02; I2 

= 96 %, P = 0.02) (Fig. 2). A sensitivity analysis was conducted, and we 
found estimated values of 2 studies [15,29] were different from other 
studies (Appendix E). Heterogeneity was significantly reduced (I² =
0 %, P = 0.89) after excluding these 2 studies. A fixed-effects model was 
performed after eliminating main causes of heterogeneity, and the re
sults were as same as above (MD, − 0.04; 95 % CI, − 0.06 to − 0.02; P <
0.05) (Appendix F).

3.5. Effect of Tongxinluo capsule on urinary β2-microglobulin

Urinary β2-microglobulin was available in 4 studies [16,17,19,30] 
involving 412 patients. Tongxinluo capsule treatment significantly 
reduced urinary β2-microglobulin (MD, − 244.26; 95 % CI − 463.50 to 
− 25.01; I2 = 98 %; P = 0.03) (Fig. 3). Sensitivity analysis was con
ducted, and I² did not significantly decrease after excluding 1 study [30] 
(Appendix G), which means the heterogeneity may stem from multiple 
factors rather than a single-based study.

Fig. 1. Flow diagram.
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Table 1 
Study and patient characteristics of included studies.

Source Study 
site

Study 
center

Sample 
size (T / 
C)

Gender 
(Male / 
Female)

Age Mean (SD), 
year

Intervention Control Usual care Outcomes Safety outcome

T C T C

Chang 
2019

China Single- 
center

30 / 30 16 
/ 
14

17 
/ 
13

54.8 
(5.62)

56.62 
(5.05)

Tongxinluo +
Usual care

Usual 
care

Valsartan capsule 
(ARB 
antihypertensive 
agent), 80 mg qd

① ② ⑤ ⑥ NR

Shi 
2018

China Single- 
center

45 / 45 24 
/ 
21

25 
/20

56.1 
(3.4)

55.3 
(3.1)

Tongxinluo +
Usual care

Usual 
care

ACEi or ARB 
antihypertensive 
agents

① ⑤ ⑥ NR

Xin 
2013

China Single- 
center

30 / 30 21 
/ 9

21 
/ 9

71.53 
(9.01)

72.68 
(11.14)

Tongxinluo +
Usual care

Placebo 
+ Usual 
care

Irbesartan (ARB 
antihypertensive 
agent), 150 mg qd or 
150 mg bid

② ③ ④ NR

Hu 
2012

China Single- 
center

50 / 50 30 
/20

32 
/ 
18

55 (3) 54 (4) Tongxinluo +
Usual care

Usual 
care

ACEi or ARB 
antihypertensive 
agents

① ⑤ ⑥ No adverse event 
occurs

Zhang 
2011

China Single- 
center

30 / 30 NR NR NR NR Tongxinluo +
Usual care

Usual 
care

Valsartan capsule 
(ARB 
antihypertensive 
agent), 160 mg qd

① ② ③ ④ 
⑤ ⑥

NR

Mo 
2009

China Single- 
center

120 / 
120

79 
/ 
41

76 
/ 
44

58 
(12)

58 (12) Tongxinluo +
Usual care

Usual 
care

Fosinopril sodium 
tablets (ACEi 
antihypertensive 
agent), 10 mg, qd

③ ⑤ ⑥ Mild upper 
abdominal 
discomfort could 
be relieved by 
changing the 
taking time to after 
meals

Liao 
2006

China Single- 
center

40 / 40 22 
/ 
18

24 
/16

50.1 
(8.4)

50.4 
(9.6)

Tongxinluo +
Usual care

Usual 
care

ACEi or ARB 
antihypertensive 
agents

① ⑤ ⑥ NR

Zhao 
2005

China Single- 
center

28 / 24 NR NR 54.8 (NR) Tongxinluo +
Usual care

Usual 
care

Losartan (ARB 
antihypertensive 
agent), 50 mg or 100 
mg, qd

③ NR

Abbreviations: ACEi, Angiotensin-Converting Enzyme Inhibitors; ARB, Angiotensin Receptor Blocker; bid, bis in die; C, control group; NR, not reported; qd, quaque die; 
SD, Standard Deviation; T, treatment group.
Outcomes: ① 24-hour proteinuria; ② Urinary microalbuminuria; ③ Urinary β2-MG; ④ Creatinine clearance rate; ⑤ Systolic blood pressure; ⑥ Diastolic blood 
pressure.

Fig. 2. Forest plot of 24-hour urinary protein.

Fig. 3. Forest plot of urinary β2-microglobulin.
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3.6. Effect of Tongxinluo capsule on creatinine clearance rate

Two studies [16,19] covering 120 patients reported Tongxinluo 
capsule significantly improved endogenous creatinine clearance rate 
than the control group (MD, 2.28; 95 % CI, 0.42 to 4.14; P = 0.02) 
(Fig. 4).

3.7. Effect of Tongxinluo capsule on serum creatinine

Three trials [15,18,19] including 270 patients reported the change in 
serum creatinine levels. Results indicated Tongxinluo capsule use in HN 
did not significantly reduce patients’ serum creatinine level (MD, − 8.82; 
95 % CI − 18.00 to 0.36; I2 = 0 %; P = 0.06) (Appendix H).

3.8. Effect of Tongxinluo capsule on systolic blood pressure

According to data from 6 trials [15,18,19,28–30], Tongxinluo 
capsule treatment did not significantly reduce the systolic blood pres
sure (MD, − 2.18; 95 % CI, − 5.98 to 1.63; I2 = 74 %; P = 0.26) (Ap
pendix I). Sensitivity analysis was conducted, and heterogeneity was 
significantly reduced after excluding 1 study [29], (I² = 0 %, P = 0.71) 
(Appendix J). The same results were observed as above after pooling 
data by using the fixed-effects model (MD, − 0.23; 95 % CI, − 1.91 to 
1.45; P = 0.79) (Appendix K).

3.9. Effect of Tongxinluo capsule on diastolic blood pressure

According to data from 6 trials [15,18,19,28–30], Tongxinluo 
capsule treatment did not significantly reduce the diastolic blood pres
sure of patients (MD, − 2.55; 95 % CI, − 6.03 to 0.92; I2 = 89 %; P = 0.15) 
(Appendix L). Sensitivity analysis was conducted, and we found that 
heterogeneity among included studies was significantly reduced after 
excluding 3 studies [28–30] (I² = 22 %, P = 0.28) (Appendix M). The 
pooled data by using the fixed-effects model showed the same results as 
above (MD, − 0.19; 95 % CI, − 1.90 to 1.53; P = 0.83) (Appendix N).

3.10. Adverse events

Two trials [15,30] reported the incidence of adverse event. One 
study [15] showed that no adverse events happened, while the other one 
[30] found that 9 patients in the Tongxinluo capsule group showed mild 
upper abdominal discomfort (Appendix O). However, the gastrointes
tinal symptoms could be relieved by adjusting the medication time.

3.11. GRADE assessment

According to the GRADE system, we judged the overall quality of 
evidence as moderate to very low. Evidence certainty was categorized as 
moderate for urinary β2-microglobulin; low for creatinine clearance 
rate, systolic blood pressure, diastolic blood pressure, and adverse 
events; very low for 24-hour urinary protein and serum creatinine. Key 
factors justifying evidence downgrades were risk of bias: methodolog
ical limitations in study design, inconsistency; and imprecision: wide CIs 
crossing clinically important thresholds (Table 2).

4. Discussion

Our study is the first systematic review to systematically evaluate the 
efficacy and safety of Tongxinluo capsule for HN, and we found that 
Tongxinluo capsule could be a therapeutic option for HN based on the 
extant evidence derived from current trials. The significant reduction in 
24-hour urinary protein and β2-microglobulin levels, and improvement 
in creatinine clearance rate, indicate that Tongxinluo capsule may have 
beneficial effects on kidney function in patients with HN.

The disease progression of HN to ESRD will be irreversible once the 
renal function worsens [31]. Optimistic management of blood pressure 
is one of the advised strategies to protect residual renal function [32]. 
The results of our study indicated that Tongxinluo capsule did not show 
any lowing effects on systolic blood pressure or diastolic blood pressure. 
Adequate caution is needed to apply this conclusion since the certainty 
of the evidence was rated as low. Considering the mechanisms-related 
results of basic research [14], we speculate Tongxinluo capsule may 
not exert renal protective effects through the anti-hypertension 
pathway.

Proteinuria is a widely acknowledged risk factor for unfavorable 
kidney outcomes [33]. The intensive proteinuria-lowering treatment has 
been suggested for the management of HN [34]. Previous trials con
ducted across different populations showed mixed results. After pooling 
the currently available data of all studies acquired, our study found that 
Tongxinluo capsule treatment for HN was promising in reducing 
24-hour urine protein and urine β2-microglobulin levels. Unavoidable 
high heterogeneity among previous studies observed when pooling data 
regarding 24-hour urinary protein, and β2-microglobulin might affect 
the generalizability of the findings. We further conducted sensitivity 
analyses to find sources of heterogeneity. The results were not reversed 
after sensitivity analysis, which indicated the robustness of our findings. 
We still advise interpreting and applying these findings with caution 
when updating Tongxinluo capsule use profile in the treatment of HN, as 
the certainty of the evidence was rated as very low to moderate. More 
comprehensive, large-scale, and multi-center studies are needed to 
validate these aspects.

One of the limitations of our study lies in the low quality of the 
available studies. Most RCTs included did not report the implementation 
of blind, which may increase the possibility of overestimating the effects 
of treatment, but the outcome indicators of this study were adequately 
objective to ensure confidence in the final results. We strictly collected 
literature published with rigorous scientific methods and conducted 
sensitivity analyses to address heterogeneity and enhance the credibility 
of the findings to increase the reliability of the results. Besides, the lack 
of reports regarding adverse events and long-term follow-up of previous 
trials makes the safety profile of Tongxinluo capsule treatment in HN 
less reliable. The generalizability of our findings is limited because 
previous trials were conducted in China. More cross-regional and cross- 
ethnical trials with diverse demographic information are required to 
validate the therapeutic effects of Tongxinluo capsule in HN treatment.

5. Conclusion

This study is the first systematic review to provide up-to-date evi
dence to outlier the Tongxinluo capsule use profile in the treatment of 

Fig. 4. Forest plot of creatinine clearance rate.
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HN. Administration of Tongxinluo capsule for HN demonstrated renal 
protective benefits in reducing 24-hour urine protein and urine β2- 
microglobulin, as well as improving endogenous creatinine clearance 
rate to reduce the progression to ESRD. Tongxinluo capsule could be a 
promising therapeutic option for HN in clinical decision-making. More 
high-quality studies are necessary to further confirm these findings.
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