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Abstract
Introduction: The purpose of this study was to evaluate the therapeutic effective-
ness of Chinese patent medicines containing red yeast rice for the treatment of 
hyperlipidaemia.
Methods: Relevant literature published until 13 August 2021, was retrieved from six 
electronic databases. Randomized clinical trials of Chinese patent medicines con-
taining red yeast rice in patients with hyperlipidaemia were included in the review. 
Network meta-analysis was performed using Stata 13.1  software. Methodological 
quality was assessed using the Cochrane risk of bias tool. The surface under the cu-
mulative ranking (SUCRA) curve probability values were used to rank the treatments.
Results: This study included 47 trials involving 4824 subjects. In terms of reduced 
total cholesterol levels, Xuezhikang (SUCRA: 84.5%) had the highest probability of 
being the most effective formulation, with Simvastatin (66.4%) and Zhibitai (65.4%) 
ranked second and third, respectively. Xuezhikang also had the highest probability 
of reducing low-density lipoprotein cholesterol levels to the greatest extent (SUCRA: 
82.6%) with Simvastatin (SUCRA: 74.9%) and Zhibituo (SUCRA: 52.8%) being the sec-
ond and third choices, respectively. For reduced triglyceride levels, Zhibituo (SUCRA: 
80.2%) exhibited the highest probability of being the most effective, with Xuezhikang 
(SUCRA: 63.4%) and Simvastatin (SUCRA: 57.6%) in second and third places, re-
spectively. Finally, in terms of improving high-density lipoprotein cholesterol levels, 
Zhibituo (SUCRA: 90.1%) had the highest probability of being the most effective, 
with Simvastatin (SUCRA: 82.1%) and Xuezhikang (SUCRA: 51.1%) ranked second and 
third, respectively.
Conclusions: Xuezhikang was found to have the highest probability of being the most 
effective formulation for reducing total cholesterol and low-density lipoprotein cho-
lesterol levels, while Zhibituo had the highest probability of being the most effective 
for controlling triglyceride and high-density lipoprotein cholesterol levels. The studies 
included in the review exhibited certain limitations and, therefore, more rigorously 
designed studies should be performed.
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1  |  INTRODUC TION

Hyperlipidaemia is a common, global metabolic syndrome associated 
with lipid abnormalities, including increased levels of triglycerides 
(TG), total cholesterol (TC) and low-density lipoprotein cholesterol 
(LDL-C) and decreased levels of high-density lipoprotein cholesterol 
(HDL-C).1,2 Serum lipid levels in the Chinese population have gradu-
ally increased, and the prevalence of dyslipidaemia among Chinese 
adults has reached 40.4%.3–5 Hyperlipidaemia is a major contributory 
factor to various diseases, including cardiovascular diseases, type 2 
diabetes, Alzheimer's disease and Parkinson's disease.6–8 Therefore, 
measures to effectively and treat dyslipidaemia are crucial for pre-
venting cardiovascular and cerebrovascular diseases.

Statins are currently the drug of choice for the treatment of hy-
percholesterolemia.9,10 However, the side effects caused by their use 
often limit their application.11 Previous studies have suggested that 
extracts of red yeast rice (RYR) reduce blood lipid levels.12,13 There 
are many varieties of oral Chinese patent medicines containing RYR 
for the treatment of hyperlipidaemia, such as Xuezhikang, Zhibituo 
and Zhibitai capsules, which are widely used in China for the treat-
ment of hyperlipidaemia.14

However, the efficacy of these Chinese patent medicines has not 
been directly compared for the treatment of hyperlipidaemia; there-
fore, it is not possible to select an optimal formulation for patients 
with hyperlipidaemia. Consequently, we conducted a network meta-
analysis to compare the therapeutic effectiveness of Chinese patent 
medicines for treating hyperlipidaemia and identify which of them 
was consistently ranked as the most effective.

2  |  MATERIAL S AND METHODS

The protocol for this meta-analysis was registered using the INPLASY 
(No. INPLASY202130017), available on Inplasy.com (https://doi.
org/10.37766/​inpla​sy2021.3.0017). Ethics approval for this study 
was not required, as the meta-analysis did not involve identifiable 
patient data.

2.1  |  Bibliographic search strategy

Two authors (XGQ and DXL) conducted the literature searches. 
Supplementary searches were performed using Google Scholar 
software. Searches were restricted to studies published in English or 
Chinese. A representative example of the search strategy using the 
PubMed database is as follows: #1 (hyperlipidemias[MeSH Terms]) 
OR (cholesterol[MeSH Terms]); #2 (random allocation[MeSH Terms]) 
OR (randomized)) OR (placebo) OR randomized controlled trial; #3 

Simvastatin[MeSH Terms]; #4 ((Xuezhikang[Title/Abstract]) OR 
(Zhibituo[Title/Abstract])) OR (Zhibitai[Title/Abstract]); #5 #1 AND 
#2 AND #3 AND #4.

2.2  |  Inclusion criteria

Trials were included in the present study following the PICOS frame-
work (population, intervention, comparisons, outcomes and study 
type). Population (P): participants were diagnosed with hyperlipidae-
mia according to recognized diagnostic criteria, with no limitations in 
terms of age, gender, or ethnicity. Intervention (I): The experimental 
group was prescribed any of the following Chinese patent medi-
cines: Xuezhikang capsules, Zhibituo capsules or Zhibitai capsules, 
without the co-administration of Western medicine. Comparisons 
(C): The control group received Simvastatin (Zocor) or placebo, and 
pairwise comparisons of the above Chinese patent medicines were 
performed. Outcomes (O) were serum lipid levels, including TC, TG, 
LDL-C, HDL-C levels and adverse drug reactions (ADRs). Study type 
(S): Only randomized controlled trials (RCTs) were included, and tri-
als in languages other than Chinese or English were excluded.

2.3  |  Exclusion criteria

Studies were excluded for the following reasons: (1) duplicate publi-
cations; (2) case reports, reviews, or studies with animals as research 
subjects; (3) patient comorbidities (eg diabetes, cardiovascular dis-
eases and cerebrovascular diseases), (4) incorrect or missing data or 
(5) trials with <50 cases.

2.4  |  Outcome measures

The main outcomes were serum lipid levels, including TC, TG, LDL-C 
and HDL-C levels. The secondary outcomes included ADRs.

2.5  |  Data extraction

Two reviewers (XGQ and DXL) independently selected the studies. 
Titles and abstracts were screened to identify potential articles, 
and then, the full texts of the screened articles were read to deter-
mine suitable studies based on the inclusion and exclusion criteria. 
Discrepancies in selection were resolved through team discussion. 
The selection procedures were based on the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) flow 
chart.15

Trial registration: INPLASY registration number: INPLASY202130017.
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2.6  |  Assessment of quality

Two researchers (XGQ and DXL) independently assessed the risk 
of bias in the studies included in this review using the risk of bias 
tool from the Cochrane Handbook. Any disagreements were re-
solved using an arbiter. The following items were evaluated: selec-
tion bias (random sequence generation, allocation concealment), 
performance bias (blinding of participants and personnel), detec-
tion bias (blinding of assessors), attrition bias and other types of 
bias. The Grades of Recommendation, Assessment, Development 
and Evaluation (GRADE) approach was used to assess the quality 
of evidence.16 According to the GRADE approach, evidence qual-
ity is classified into four levels: high, moderate, low and very low. 
RCTs provide high-quality evidence; however, the evidence can be 
downgraded from high to low quality owing to five factors: study 
limitation (risk of bias), indirectness, inconsistency, imprecision and 
publication bias.

2.7  |  Statistical analysis

A statistical software (Stata 13.1; Stata Corporation) was used for 
the present study. The results were reported as mean differences 
(MDs) with 95% confidence intervals (CIs). Heterogeneity assess-
ment was performed using chi-squared (χ2) tests; if I2 was ≤50%, 
the heterogeneity was considered to be low, and network meta-
analysis could be performed; if I2 > 50%, heterogeneity was deemed 
to be high, and the study could be conducted when the source of 
heterogeneity could be found. For indirect comparisons, the treat-
ment effects of all regimens were estimated using a two-stage net-
work meta-analysis as follows: Initially, an inconsistency test was 
performed using a node-splitting model, and fitting consistency or 
inconsistency models were constructed and presented using the 
network command; if inconsistency was not statistically significant 
(p  >  .05), a consistency model was used; otherwise, an inconsist-
ency model was employed. Pairwise comparisons were conducted 
using the ‘interval plot’ command. Ranking probabilities for each in-
tervention were then estimated using the ‘network rank’ command. 
Surface under the cumulative ranking (SUCRA) curve values were 
calculated to rank the efficacy of each intervention. Larger SUCRA 
values indicate a more effective intervention. Publication bias was 
evaluated using comparison-adjusted funnel plots.

3  |  RESULTS

3.1  |  Descriptions of studies

A total of 597 relevant studies were initially selected, of which 
53 duplicates were excluded. Another 409 articles were excluded 
after reviewing their titles and abstracts based on the inclusion 
and exclusion criteria. Finally, the full text of the remaining 132 
articles was read, from which 47 RCTs were identified as satisfying 

the inclusion criteria and were included in the final analysis. A flow-
chart describing the retrieval and screening processes is shown in 
Figure 1.

3.2  |  Baseline characteristics of included studies

A total of 47 RCTs involving 4824 participants diagnosed with hyper-
lipidaemia satisfied the study selection criteria and were included in 
the study. From these 47 RCTs, the effects on hyperlipidaemia re-
sulting from the use of three Chinese patent medicines containing 
RYR were summarized. The characteristics of the included studies 
are summarized in Table  1. The included studies showed that all 
baseline values were comparable.

3.3  |  Risk of bias in included studies

The risk-of-bias graphs for the 47  studies are shown in Figure  2. 
All studies included randomization, five21,22,28,37,46 described the 
generation of a random sequence using a random number table, 
three36,52,53 were randomized, double-blind, controlled trials, and 
four50,58,61,63 were randomized, placebo-controlled trials. Other 
studies have not described a specific method for random sequence 
generation. None of the unblinded studies stated the details of al-
location concealment. For the blinding of participants and person-
nel, a high risk was identified in the unblinded studies. Because the 
outcomes were tested in the lab, the risk of blinding on the outcome 
assessment was low. All studies reported complete outcome data 
and were free of selective reporting. The unblinded studies were 
unclear in terms of other biases.

3.4  |  Outcome measures

3.4.1  |  Test of inconsistency and network plot

The evidence network is shown in Figure  3. The network meta-
analysis included closed loops, and formal tests for inconsistency 
were performed. We found inconsistencies were not statistically 
significant (TC, p  =  .58; TG, p  =  .26; LDL-C, p  =  .64; and HDL-C, 
p =  .32), and a network meta-analysis was performed using a con-
sistency model.

3.4.2  |  TC—Total cholesterol levels

For a total of 4803 patients in 47 RCTs,17–63 changes in TC levels 
after administration of three types of Chinese patent medicines 
were compared with changes due to Simvastatin or placebo. Chi-
squared tests showed no heterogeneity between studies (p = 1.0, 
I2  =  0.0%). There was a statistically significant difference in all 
treatments compared with the placebo group. No statistically 
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significant differences were observed between the other com-
parisons. The results of the network meta-analysis are summa-
rized in Table 2. The intervention ranking probabilities based on 
SUCRA were as follows: Xuezhikang (84.5%) > Simvastatin (66.4%) 
> Zhibitai (65.4%) > Zhibituo (33.7%) > placebo (0.0%) (Figure 4), 
suggesting that Xuezhikang was the most effective intervention 
for TC, with Simvastatin and Zhibitai ranking second and third, 
respectively.

3.4.3  |  TG—Triglyceride levels

A total of 4591 patients in 45 RCTs17–19,21–32,34–63 were treated 
with three types of Chinese patent medicines for TG, which 
were compared with Simvastatin or placebo. Heterogeneity tests 
showed no heterogeneity between studies (p  =  1.0, I2  =  0.0%). 
One study20 was excluded from the analysis because it contained 
an outlier value. There was a statistically significant difference in 
all treatments compared with the placebo group. No statistically 
significant differences were observed between the other compari-
sons. The results of the network meta-analysis are summarized in 
Table 3. Based on the SUCRA values (Figure 5), Zhibituo (80.2%) 
> Xuezhikang (63.4%) > Simvastatin (57.6%) > Zhibitai (48.7%) > 
placebo (0.1%), suggesting that Zhibituo was the most effective 
intervention for TG, with Xuezhikang and Simvastatin ranking sec-
ond and third, respectively.

3.4.4  |  LDL-C—Low-density lipoprotein 
cholesterol levels

In a total of 4724 patients in 46 RCTs,17–62 three types of Chinese 
patent medicines were analysed for changes in LDL-C levels com-
pared to Simvastatin or placebo. Chi-squared tests showed no 
heterogeneity between studies (p  =  1.0, I2  =  0.0%). There was 
a statistically significant difference in all treatments compared 
with the placebo group. No statistically significant differences 
were observed between the other comparisons. The results of 
the network meta-analysis are summarized in Table 4. The ranking 
probabilities based on SUCRA values (Figure 6) were Xuezhikang 
(82.6%) > Simvastatin (74.9%) > Zhibituo (52.8%) > Zhibitai (39.5%) 
> placebo (0.2%), indicating that Xuezhikang was the most effec-
tive intervention for LDL-C, followed by Simvastatin and Zhibituo, 
respectively.

3.4.5  |  HDL-C—High-density lipoprotein 
cholesterol levels

A total of 4473 patients in 43 RCTs17–29,32,34–36,38–63 were used 
to analyse three Chinese patent medicines for changes in HDL-C 
levels compared to Simvastatin or placebo. Heterogeneity tests 
showed no heterogeneity between studies (p  =  .24, I2  =  0.0%). 
One study30 was excluded from the analysis because it identified 

F I G U R E  1 Flow chart of selection of 
studies
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an outlier value. The results suggested that in five comparisons 
(Zhibituo vs. Zhibitai; Zhibituo vs. placebo; Simvastatin vs. Zhibitai; 
Xuezhikang vs. placebo; Simvastatin vs. p-placebo), the differ-
ences were statistically significant (MD  =  0.16, 95% CI [0.02, 
0.30]; MD = 0.16, 95% CI [0.07, 0.25]; MD = −0.15, 95% CI [−0.28, 

−0.02]; MD = 0.11, 95% CI [0.03, 0.18]; MD = 0.1, 95% CI [0.06, 
0.23], respectively). No statistically significant differences were 
observed between the other comparisons. The results of the net-
work meta-analysis are summarized in Table 5. The ranking proba-
bilities based on SUCRA values (Figure 7) were as follows: Zhibituo 

F I G U R E  2 Risk of bias in the selected 
trials

F I G U R E  3 Network plot for TC (A), TG (B), LDL-C (C) and HDL-C (D). The nodes in the figure represent the following interventions XZK, 
Xuezhikang capsules; ZBTuo, Zhibituo capsules
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(90.1%) > Simvastatin (82.1%) > Xuezhikang (51.1%)> Zhibitai 
(14.0%) > placebo (12.7%), indicating that Zhibituo was the most 
effective intervention for HDL-C, followed by Simvastatin and 
Xuezhikang.

3.5  |  Adverse drug reactions

No serious adverse events were reported in the 47 RCTs included 
in this study. Of the 40 trials that described adverse reactions dur-
ing treatment, 13 reported no adverse reactions, while 27 RCTs re-
ported adverse events in detail.

Of the interventions that involved treatment with Simvastatin, 
26 RCTs (1546 patients in total) reported adverse events, including 
gastrointestinal symptoms (80 cases, such as abdominal pain, bloat-
ing and nausea), slightly increased aspartate aminotransferase (AST) 

and alanine aminotransferase (ALT) levels (41 cases), headache (1 
case), fatigue (4 cases) and muscle spasms (3 cases).

For treatment with Zhibituo, 15 RCTs (a total of 837 patients) 
reported adverse events, including gastrointestinal symptoms (35 
cases, such as abdominal pain, bloating and nausea).

Thirteen RCTs (a total of 811 patients) reported adverse events 
after treatment with Xuezhikang, including gastrointestinal symp-
toms (39 cases, such as abdominal pain, bloating and nausea) and 
slightly increased levels of AST and ALT (6 cases).

3.6  |  Publication bias

A comparison-adjusted funnel plot of all outcomes demonstrated, by 
its asymmetry, that some publication bias existed, for which that of 
TC is displayed in Figure 8.

TA B L E  2 Network meta-analysis for TC (MD [95% CI])

Zhibituo

0.17 (−0.35, 0.70) Zhibitai

0.25 (−0.01, 0.50) 0.07 (−0.44, 0.59) Xuezhikang

0.17 (−0.03, 0.38) 0.00 (−0.48, 0.48) −0.07 (−0.25, 0.10) Simvastatin

−0.87 (−1.24, −0.49) −1.04 (−1.63, −0.45) −1.11 (−1.42, −0.81) 1.04 (−1.38, −0.69) Placebo

Bold values indicate statistically significant values p <  0.05.

F I G U R E  4 SUCRA curves for TC

TA B L E  3 Network meta-analysis for TG (MD [95% CI])

Zhibituo

0.07 (−0.12, 0.26) Zhibitai

−0.08 (−0.50, 0.34) −0.15 (−0.61, 0.31) Xuezhikang

0.01 (−0.15, 0.18) −0.06 (−0.29, 0.18) 0.09 (−0.36, 0.55) Simvastatin

−0.79 (−1.12, −0.46) −0.86 (−1.22, −0.50) −0.71 (−1.25, −0.17) −0.80 (−1.10, −0.51) Placebo

Bold values indicate statistically significant values p <  0.05.
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3.7  |  Quality of evidence

The GRADE approach was used to assess the quality of evidence. 
The quality of evidence for the outcomes was low, and the results 
are presented in Table 6, and the reasons for downgrading included 
study limitations (risk of bias) and imprecision. Most of the included 
studies were classified as high risk; there was imprecision because 
the ranking probabilities based on SUCRA values were very close, 
and publication bias was observed.

4  |  DISCUSSION

The incidence of hyperlipidaemia has increased owing to heredity, 
nutrition, diet, medication and other factors.64 Hyperlipidaemia is 
a major risk factor for cardiovascular diseases and atherosclero-
sis.65 There is increasing evidence that traditional Chinese medicines 
that eliminate phlegm and blood stasis can successfully reverse the 
symptoms of hyperlipidemia.66,67 Previous meta-analyses have com-
pared the efficacy and safety of RYR for hyperlipidaemia. In 2006, 
Liu et al.68 compared the effectiveness of RYR with placebo, no 
treatment, statins or other active lipid-lowering agents in the treat-
ment of hyperlipidaemia, whereas the control group in our study re-
ceived Simvastatin (Zocor); the inclusion criteria in our study were 

more specific. In 2014, only 13 RCTs were included by Li et al.,69 and 
in 2015, 20 studies were included by Gerards et al.70 However, 47 
RCTs were included in our study. In 2019, Fogacci et al.71 performed 
a meta-analysis on the safety data surrounding RYR, whereas the 
purpose of our study was to evaluate the therapeutic effectiveness. 
In 2020, Sungthong et al.72 performed a meta-analysis to analyse 
the efficacy of RYR on cardiovascular outcomes in patients with 
myocardial infarction, while the participants of our study were di-
agnosed with hyperlipidaemia. RYR showed overall tolerability and 
safety for hyperlipidaemia, based on a previous meta-analysis.71 The 
results of our meta-analysis provide evidence that Chinese patent 
medicines containing RYR are highly efficient for the treatment of 
hyperlipidaemia.

The present network meta-analysis is the first study to as-
sess and rank the effectiveness of Chinese patent medicines that 
eliminate phlegm and remove blood stasis in treating hyperlip-
idaemia. By adopting rigorous inclusion criteria, 47 RCTs with 
4824 participants were included in the analyses. The results in-
dicated that different Chinese patent medicines have different 
benefits for the treatment of hyperlipidaemia. In terms of reduc-
ing the levels of TC, Xuezhikang (SUCRA: 84.5%) displayed the 
highest probability of being the most effective option, followed 
by Simvastatin (SUCRA: 66.4%) and Zhibitai (SUCRA: 65.4%). 
For reducing TG levels, Zhibituo (SUCRA: 80.2%) exhibited the 

F I G U R E  5 SUCRA curves for TG

TA B L E  4 Network meta-analysis for LDL-C (MD [95% CI])

Zhibituo

−0.16 (−0.68, 0.36) Zhibitai

0.12 (−0.14, 0.38) 0.28 (−0.23, 0.79) Xuezhikang

0.09 (−0.12, 0.30) 0.25 (−0.23, 0.72) −0.03 (−0.21, 0.15) Simvastatin

−0.94 (−1.35, −0.52) −0.78 (−1.38, −0.18) −1.06 (−1.38, −0.73) −1.02 (−1.39, −0.65) Placebo

Bold values indicate statistically significant values p <  0.05.
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highest probability of being the most effective, with Xuezhikang 
(SUCRA: 63.4%) and Simvastatin (SUCRA: 48.7%) in second and 
third places, respectively. In terms of reducing LDL-C levels, 
Xuezhikang (SUCRA: 82.6%) had the highest probability of being 
the most effective, followed by Simvastatin (SUCRA: 74.9%) and 

Zhibituo (SUCRA: 52.8%). Finally, in terms of improving HDL-C 
levels, Zhibituo (SUCRA: 90.1%) had the highest probability of 
being the most effective, with Simvastatin (SUCRA: 82.1%) and 
Xuezhikang (SUCRA: 51.1%) ranked second and third, respec-
tively. Furthermore, no additional severe toxicity was identified in 

TA B L E  5 Network Meta-analysis of HDL-C (MD [95% CI])

Zhibituo

0.16 (0.02, 0.30) Zhibitai

0.05 (−0.01, 0.11) −0.11 (−0.24, 0.03) Xuezhikang

0.01 (−0.04, 0.06) −0.15 (−0.28, −0.02) −0.04 (−0.09, 0.00) Simvastatin

0.16 (0.07, 0.25) −0.00 (−0.15, 0.15) 0.11 (0.03, 0.18) 0.15 (0.06, 0.23) Placebo

Bold values indicate statistically significant values p <  0.05.

F I G U R E  7 SUCRA curves for HDL-C

F I G U R E  6 SUCRA curves for LDL-C
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any experimental group compared to the control group. However, 
there was no significant difference between Zhibituo and 
Xuezhikang.

The RYR has been widely used in China for many years.73 
Previous studies have shown that it can reverse the symptoms of 
hyperlipidaemia, the mechanism of action of which is similar to 
that of statins.74 Statins are the key lipid-lowering medications and 
are the current recommended initial therapy for blood lipid disor-
ders.75,76 The mechanism is that its efficacy component, monacolin 
K, acts like the synthetic drug Lovastatin but without the severe side 
effects of statins.77 In addition, experimental studies have indicated 
that the main chemical component of RYR, responsible for its lipid-
reducing properties, is ergosterol.78 Clinical studies have suggested 
that other compounds in RYR may also decrease serum lipid levels.79 
Our network meta-analysis yielded results similar to those of previ-
ous studies.

Both Xuezhikang and Zhibituo are made from RYR, which can 
alleviate drug properties, enhance or change drug effects, reduce 
toxicity and expand the range of clinical applications of fermented 
medicines.80 However, there are different active ingredients in 
Xuezhikang and Zhibituo.81 Xuezhikang is made by high-tech bio-
technology, containing Lovastatin, a statin homolog, a variety of 

essential amino acids, unsaturated fatty acids, sterols and small 
amounts of flavonoids.82,83  The main bioactive components of 
Zhibituo are Lovastatin and Lovastatin acid.84  The content of 
Lovastatin in Zhibituo and Xuezhikang was shown to be 2.7 and 
11.1 g/kg, respectively.81 Xuezhikang provides hypotriglyceridemic 
performance superior to Simvastatin in terms of reduction in lev-
els, and the underlying mechanism has been attributed to more 
significant apoA5 upregulation via the PPARα signalling pathway.85 
Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a crucial 
regulator of plasma cholesterol homeostasis.86 A previous study 
demonstrated that Xuezhikang increases PCSK9 levels through the 
SREBP-2 pathway,87 and isoflavones and phytosterols in Xuezhikang 
play a role in lowering cholesterol levels through a mechanism dif-
ferent from that of Lovastatin, which elevates the excretion of lipids 
and bile acids in faeces.88 In summary, Xuezhikang and Zhibituo con-
tain natural statins, which are safer than synthetic statins and can 
lower blood lipids.89

However, the present study has several limitations: (1) all 
studies included in the review were from China, which might be a 
potential source of publication bias. (2) Publication bias was also 
observed. (3) The quality of the studies included in the review 
was not considered high, with five studies21,22,28,37,46 reporting 

F I G U R E  8 Funnel plot for TC. A 
Simvastatin; B Placebo; C Xuezhikang; D 
Zhibitai, E Zhibituo

Outcome
No. of participants 
(studies)

Certainty of 
evidence Downgrading due to

TC 4803 (47) Low Study limitations; publication 
bias

TG 4591 (45) Low Study limitations; publication 
bias

LDL-C 4724 (46) Very low Study limitations; imprecision; 
publication bias

HDL-C 4473 (43) Very low Study limitations; imprecision; 
publication bias

TA B L E  6 Results of GRADE evidence 
evaluation
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the specific methods of random sequence generation, three ran-
domized, double-blind, placebo-controlled trials36,52,53 and four 
randomized, placebo-controlled trials.50,58,61,63 In addition, the 
quality of evidence for the outcomes was low. (4) The number of 
trials that compared some of the medicines was relatively small, 
causing the comparative results to not be incredibly persuasive, 
and those cases should be considered with caution. Thus, addi-
tional, well-designed, double-blinded, multicentre RCTs are re-
quired to establish the efficacy of Chinese patent medicines for 
the treatment of hyperlipidaemia.

5  |  CONCLUSIONS

To reduce the levels of TC and LDL-C, Xuezhikang displayed the 
highest probability of being the most effective option. To reduce TG 
levels, Zhibituo exhibited the highest probability of being the most 
effective, and Zhibituo may have the highest probability of amelio-
rating levels of HDL-C, whereas there was no significant difference 
between Zhibituo and Xuezhikang. Owing to the limitations of this 
study, the validity of our results requires confirmation using large-
sample, high-quality, multicentre, prospective RCTs.
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