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Abstract
Background: Essential hypertension is a major risk factor for many fatal cardiovascular and cerebrovascular diseases and has
become a heavy burden on families and society. At present, the prevention and treatment of essential hypertension is still
unsatisfactory. Yangxue Qingnao granules is a kind of Chinese patent medicine that has been used to treat essential hypertension.
The objective of this protocol is to systematically evaluate the efficacy and safety of Yangxue Qingnao granules in the treatment of
essential hypertension.

Methods:Randomized controlled trials on Yangxue Qingnao granules for essential hypertension will be searched from the following
databases: PubMed, EMbase, Web of Science, Cochrane Library, China National Knowledge Infrastructure, Wanfang Data, China
Science and Technology Journal Database, and China Biology Medicine disc from inception to August 27, 2021, regardless of
language. Study screening and data extraction will be carried out by two independent reviewers. The quality of the included studies
will be assessed using Cochrane risk-of-bias tool for randomized trials. Statistic analysis will be performed using RevMan 5.3
software. The quality of evidence will be assessed using GRADE approach.

Results: This study will systematically evaluate the efficacy and safety of Yangxue Qingnao granules in the treatment of essential
hypertension and provide high-quality evidence for clinical practice.

Conclusion: The findings of this systematic review will provide high-quality evidence to verify the efficacy and safety of Yangxue
Qingnao granules in the treatment of essential hypertension.

INPLASY registration number: INPLASY202190015.

Abbreviations: DBP = diastolic blood pressure, RCTs = randomized controlled trials, SBP = systolic blood pressure, TCM =
traditional Chinese medicine, YXQNG = Yangxue Qingnao granules.
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1. Introduction

Essential hypertension is a cardiovascular syndrome with
elevated systemic arterial pressure as the main clinical manifes-
tation, accompanied by symptoms such as headache, vertigo and
palpitations, ect. In 2010, about 1.39 billion individuals suffered
from hypertension globally,[1] and the figure will be close to 1.5
billion by 2025.[2] Stroke, coronary heart disease, end-stage
kidney disease and other serious cardiovascular and cerebro-
vascular complications caused by hypertension lead to high
disability and mortality.[3] Worldwide, it is estimated that 10.4
million people die from hypertension each year. As a result,
elevated blood pressure remains a leading cause of death and has
become a heavy burden on families and society.[4] According to
the 2012 to 2015 China Hypertension Survey, the prevalence of
hypertension among people over 18years old in China is 27.9%,
showing an increasing trend. However, the awareness, treatment
and control rates of hypertension are still at a low level, which are
51.6%, 45.8%, and 16.8% respectively.[5] Thus, it can be
concluded that the prevention and treatment of hypertension is
still unsatisfactory.
Antihypertensive strategies for essential hypertension mainly

include lifestyle adjustment and drug therapy in modern
medicine. Common antihypertensive drugs involve calcium
channel blockers, angiotensin converting enzyme inhibitors,
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angiotensin receptor blockers, diuretics and b-blockers, as well as
fixed ratio compound formulations composed of the above
drugs.[6] Despite the remarkable effect of western antihyperten-
sive drugs, there are still some patients with unsatisfactory blood
pressure control. A systematic review based on 24 studies shows
that patients with refractory hypertension account for 14% to
16% of the total population with hypertension.[7,8] In addition,
with the widespread application of western antihypertensive
drugs, disadvantages such as adverse reactions and limited
mechanism of action are gradually exposed, leading to poor
adherence in patients.[9,10] Therefore, it is of great clinical
significance to explore complementary therapies for improving
the prevention and control effect of essential hypertension.
Traditional Chinese medicine (TCM) can lower blood pressure
stably, prevent and cure target organ damage, improve
symptoms, and improve patients’ quality of life.[11] As a result,
TCM is widely used in the clinical practice of hypertension in
China. The combination of Chinese and western drugs can
complement each other, lower blood pressure synergistically,
improve efficacy and reduce adverse reactions.[12]

Yangxue Qingnao granules (YXQNG) used in the treatment of
essential hypertension in China is a kind of Chinese patent
medicine with the effect of nourishing blood, calming liver,
promoting blood circulation and clearing collaterals. It contains
components such as phenolic acids, anthraquinones and
uncarine, which have the effect of lowering blood pressure
and treating cardiovascular diseases.[13] Clinical studies have
shown that YXQNG can reduce blood pressure, improve blood
pressure variability, improve clinical symptoms such as headache
and vertigo, protect target organs, and have fewer adverse
reactions.[14–16] Relevant studies suggest that YXQNG may play
a therapeutic role in essential hypertension by improving vascular
endothelial function, improving hemodynamics, inhibiting the
renin-angiotensin-aldosterone system and regulating gene ex-
pression.[13,17] However, there is still a lack of high-quality
evidence about the efficacy and safety of YXQNG in the
treatment of essential hypertension. Therefore, we aim to conduct
a systematic review and meta-analysis to verify the efficacy and
safety of YXQNG in the treatment of essential hypertension and
to provide high-quality evidence for clinical practice.
2. Methods

We have registered the protocol on International Platform of
Registered Systematic Review and Meta-analysis Protocols
(registration number: INPLASY202190015). The protocol is
reported strictly according to PRISMA-P.[18]
Table 1

Retrieval strategy for PubMed.
#1 Essential Hypertension[MeSH Terms]
#2 Essential Hypertension[Title/Abstract]
#3 Hypertension, Essential[Title/Abstract]
#4 #1 or #2 or #3
#5 Yangxueqingnao[Title/Abstract]
#6 Yangxue Qingnao[Title/Abstract]
#7 Yang Xue Qing Nao[Title/Abstract]
#8 #5 or #6 or #7
#9 Randomized Controlled Trial[Publication Type]
#10 randomized[Title/Abstract]
#11 placebo[Title/Abstract]
#12 #9 or #10 or #11
#13 #4 and #8 and #12
2.1. Eligibility criteria
2.1.1. Type of participants. Participants with essential hyper-
tension will be included without limitation of age, gender and
race. In accordance with “2020 International Society of
Hypertension Global Hypertension Practice Guidelines,”[6]

essential hypertension is defined as three measurements of clinic
blood pressure on different days with systolic blood pressure
(SBP) ≥140mm Hg and/or diastolic blood pressure (DBP)
≥90mm Hg without antihypertensive drugs. Participants with
secondary hypertension will be excluded.

2.1.2. Type of interventions and comparators. The control
group was given conventional antihypertensive drugs, and the
intervention group was given YXQNG on the basis of
2

conventional antihypertensive drugs. Conventional antihyper-
tensive drugs include calcium channel blockers, angiotensin
converting enzyme inhibitors, angiotensin receptor blockers,
diuretics, b-blockers and fixed ratio compound formulations
composed of the above drugs. Basic interventions, if any, should
be consistent between the two groups. Studies with less than two
weeks of treatment will be excluded.

2.1.3. Type of outcomes. Primary outcomes will be SBP and
DBP. Secondary outcomes will include results measured by
24hours ambulatory blood pressure monitoring (average 24-h
SBP, average 24-h DBP, average daytime SBP, average daytime
DBP, average nighttime SBP and average nighttime DBP), the
effective rate of lowering blood pressure, symptoms, and adverse
events.

2.1.4. Type of studies. Randomized controlled trials (RCTs)
will be included, regardless of language and publication status.
Duplicate publications and studies where complete data cannot
be obtained will be excluded.
2.2. Information sources and search strategy
2.2.1. Electronic searches. PubMed, EMbase, Web of Science,
Cochrane Library, China National Knowledge Infrastructure,
WanfangData, China Science and Technology Journal Database,
and China Biology Medicine disc will be searched by computer
from inception to August 27, 2021, regardless of language. A
combination of subject words and free words will be used. The
retrieval strategy for PubMed is shown in Table 1. Other
electronic databases will be searched using the similar retrieval
strategy to PubMed.

2.2.2. Other searches. Grey literature, Chinese Clinical Trial
Registry, and Clinical Trials will also be searched as supplements.
2.3. Study selection

Endnote X9 software will be used to manage the retrieved
literature. Two reviewers (YL and MF) will independently screen
studies according to eligibility criteria. First, they will read titles
and abstracts to exclude duplicate and clearly unqualified studies.
Then, they will read the full text of the retained studies after
preliminary screening to determine the eligibility. Finally, studies
selected will be cross-checked and any disagreement will be
resolved by discussion with a third reviewer (YT). The selection
process is shown in Figure 1.



Figure 1. Flow chart of preferred reporting items for systematic review and meta-analysis (PRISMA).
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2.4. Data extraction

Two reviewers (YL and MF) will extract data independently
using the pre-established data collection table and finally cross-
check. If there is any disagreement, a third reviewer (YT) will be
involved. Data extracted from reports will include first author,
publication year, title, study design, sample size, age, sex,
diagnostic criteria, course of disease, disease grade, complica-
tions, interventions, comparators, course of treatment, and
outcomes. If the information provided in the literature is
incomplete or doubtful, the author will be contacted by telephone
or email for relevant information.
2.5. Risk of bias assessment

Two reviewers (YL and JZ) will independently evaluate the
quality of the included studies using the risk-of-bias tool for
randomized trials provided by Cochrane Handbook for
Systematic Reviews of Interventions 6.2.[19] The main items
include bias arising from the randomization process, bias due to
deviations from intended interventions, bias due to missing
outcome data, bias in measurement of the outcome and bias in
selection of the reported result. Each item is divided into three
level: low risk of bias, high risk of bias or some concerns.
3

Any disagreement will be discussed and resolved with a third
reviewer (YT).
2.6. Statistic analysis

Statistic analysis will be performed using RevMan 5.3 software.
For dichotomous data, rate ratio and 95% confidence interval
will be used as summary measures. For continuous data, mean
difference and 95% confidence interval will be calculated. A P
value< .05 will be considered significant. Heterogeneity will be
explored by Cochrane Q-test combined with I2 statistics. When
P> .1 and I2�50%, a fixed effect model will be used for meta-
analysis. Otherwise, heterogeneity will be considered significant
and a random effect model will be used when P< .1 or I2>50%.
Sensitivity analysis and subgroup analysis will be conducted to
find the cause of significant heterogeneity. If meta analysis is not
appropriate, we will only perform a descriptive analysis.
2.7. Subgroup analysis

If there is significant heterogeneity in included studies, subgroup
analysis will be conducted according to age, hypertension grade,
dosage of YXQNG, type of conventional antihypertensive drugs,
course of treatment, and TCM syndrome type.
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2.8. Sensitivity analysis

To ensure the stability of the synthetical results, sensitivity
analysis will be carried out by eliminating individual studies one
by one.
2.9. Publication bias

When 10 or more studies are included in the meta-analysis, the
funnel plot will be used to assess publication bias. The
asymmetric funnel plot indicates the possibility of publication
bias.
2.10. Evidence quality assessment

The GRADE approach will be used to assess the quality of
evidence which will be graded as high, moderate, low and very
low. Evidence can be degraded by limitations, inconsistency,
indirectness, imprecision or publication bias, and also can be
upgraded by large effect, plausible confounding that would
change the effect and dose-response gradient.
2.11. Ethics and dissemination

Our research collects published studies and there is no personal
privacy information included. Thus, ethical approval is not
required. Results of this systematic review will be published in a
peer-reviewed journal.
3. Discussion

Hypertension has become an important international public
health problem in the context of the continuous increase in the
number of hypertensive patients worldwide. Despite the fact
that many proven, highly effective lifestyle and drug treatment
strategies can lower blood pressure, hypertension control rate
remains unsatisfactory.[20] Therefore, it is of great significance to
explore new coping strategies for the prevention and treatment of
hypertension. In TCM, diseases are named after symptoms, and
essential hypertension belongs to the category of headache and
vertigo. TCM believes that the causes of hypertension mainly
include improper diet, emotional disorders, lose balance between
work and rest, and physical deficiency caused by old age or long
illness. The pathogeneses are deficiency of liver and kidney Yin,
hyperactivity of liver Yang, and stagnation of blood stasis
and phlegm.[12] YXQNG used in the treatment of essential
hypertension in China has the effect of nourishing Yin blood,
calming liver Yang, activating blood circulation and dredging the
meridian. Clinical studies have proved that YXQNG can reduce
blood pressure, improve the accompanying symptoms,[16] and
prevent target organs damage.[15] However, the lack of high-
quality evidence limits the wide application of YXQNG.
Therefore, we expect to confirm the efficacy and safety of
YXQNG in the treatment of essential hypertension through this
systematic review and meta-analysis, so as to provide high-
quality evidence for clinical decision-making. However, this
study also has some potential limitations. On the one hand, there
are fewer RCTs with multi-center, large sample and high quality.
On the other hand, differences in age, complications and types of
conventional antihypertensive drugs may cause significant
heterogeneity. Consequently, more high-quality RCTs should
be carried out in the future to verify the efficacy and safety of
YXQNG in the treatment of essential hypertension.
4

Author contributions

Conceptualization: Yongcheng Liu, Ying Tian, Dong Guo.
Data curation: Yongcheng Liu, Ying Tian, Maoxia Fan, Jisen

Zhao.
Formal analysis: Yongcheng Liu, Ying Tian.
Methodology: Ying Tian.
Software: Yongcheng Liu, Maoxia Fan, Jisen Zhao.
Supervision: Dong Guo.
Writing – original draft: Yongcheng Liu.
Writing – review & editing: Dong Guo.
References

[1] Mills KT, Bundy JD, Kelly TN, et al. Global disparities of hypertension
prevalence and control: a systematic analysis of population-based studies
from 90 countries. Circulation 2016;134:441–50.

[2] Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J.
Global burden of hypertension: analysis of worldwide data. Lancet
2005;365:217–23.

[3] The National Essential Public Health Service Program Office for
Management of Hypertension in Primary Health Care, National Center
for Cardiovascular Diseases, National Committee on Hypertension
Management in Primary Health Care. National Clinical Practice
Guidelines on the Management of Hypertension in Primary Health
Care in China (2020). Chin Circ J 2021;36:209–20.

[4] GBD 2017 Risk Factor Collaborators. Global, regional, and national
comparative risk assessment of 84 behavioural, environmental and
occupational, and metabolic risks or clusters of risks for 195 countries
and territories, 1990-2017: a systematic analysis for the Global Burden
of Disease Study 2017. Lancet 2018;392:1923–94.

[5] Wang Z, Chen Z, Zhang L, et al. Status of hypertension in China: results
from the china hypertension survey, 2012-2015. Circulation 2018;137:
2344–56.

[6] Unger T, Borghi C, Charchar F, et al. 2020 International Society of
Hypertension Global Hypertension Practice Guidelines. Hypertension
2020;75:1334–57.

[7] Achelrod D, Wenzel U, Frey S. Systematic review and meta-analysis of
the prevalence of resistant hypertension in treated hypertensive
populations. Am J Hypertens 2015;28:355–61.

[8] Sinnott SJ, Smeeth L, Williamson E, Douglas IJ. Trends for prevalence
and incidence of resistant hypertension: population based cohort study in
the UK 1995-2015. BMJ 2017;358:j3984.

[9] Schuster BC, Rull G, Sotiris A, Lobo MD. Novel stratified medicines
approach to manage uncontrolled hypertension due to multiple drug
intolerances. BMJ Case Rep 2018;11:e226045.

[10] Li DY. Study on syndrome and disease combination treatment model of
hypertensive vertigo. Acta Chin Med 2017;32:770–3.

[11] Liu PP, Li YD. The role and status of traditional Chinese medicine in the
prevention and treatment of hypertension in China.World J Integr Tradit
West Med 2014;9:905–8.

[12] Society of Cardiovascular Diseases, China Association of Chinese
MedicineExpert consensus on diagnosis and treatment of hypertension
with traditional Chinese medicine. Chin J Exp Tradit Med Form 2019;
25:217–21.

[13] Ge Z, Liu CX, Wang XL, Mao JY. Research progress of clinical
evidence and effect mechanism of Yangxue Qingnao granule in treating
essential hypertension. Lishizhen Med Mater Med Res 2021;32:
938–41.

[14] Cong C, Yang J. The influence of Yangxue Qingnao granule and
amlodipine besylate on blood pressure variability in elderly hypertensive
patients with in- somnia. Chin J Integr Med Cardio-Cerebrovasc Dis
2017;15:271–4.

[15] Qin HP. Effect of combined treatment of Yangxue Qingnao granule and
enalapril on renal damage in elderly patients with simple systolic
hypertension. Chin J Integr Med Cardio-Cerebrovasc Dis 2008;11:
1363–4.

[16] Luo SY, Feng HJ, Fan CW. Effect of Yangxue Qingnao granule on
hypertension and concomitant symptoms. Chin J Integr Med Cardio-
Cerebrovasc Dis 2016;14:2670–2.

[17] Lu KX, Dai XH, Tao Y. Influences of Yangxue Qingnao granule in
vascular endothelial function: a meta-analysis. Chin J Integr Med
Cardio-Cerebrovasc Dis 2020;18:874–81.



Liu et al. Medicine (2021) 100:48 www.md-journal.com
[18] Shamseer L, Moher D, Clarke M, et al. Preferred reporting items for
systematic review and meta-analysis protocols (PRISMA-P) 2015:
elaboration and explanation. BMJ 2015;350:g7647.

[19] Higgins JPT, Thomas J, Chandler J, et al. Cochrane Handbook for
Systematic Reviews of Interventions version 6.2 (updated February
5

2021). Cochrane 2021; Available from www.training.cochrane.org/
handbook.

[20] Williams B, Mancia G, Spiering W, et al. 2018ESC/ESH Guidelines for
the management of arterial hypertension. Eur Heart J 2018;39:
3021–104.

http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
http://www.md-journal.com

	Efficacy and safety of Yangxue Qingnao granules for the treatment of essential hypertension
	1 Introduction
	2 Methods
	2.1 Eligibility criteria
	2.1.1 Type of participants
	2.1.2 Type of interventions and comparators
	2.1.3 Type of outcomes
	2.1.4 Type of studies

	2.2 Information sources and search strategy
	2.2.1 Electronic searches
	2.2.2 Other searches

	2.3 Study selection
	2.4 Data extraction
	2.5 Risk of bias assessment
	2.6 Statistic analysis
	2.7 Subgroup analysis
	2.8 Sensitivity analysis
	2.9 Publication bias
	2.10 Evidence quality assessment
	2.11 Ethics and dissemination

	3 Discussion
	Author contributions
	References


