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Abstract

In China, hypertension is the most common chronic non-communicable disease and the most significant risk factor for ca&
vascular mortality among urban and rural residents. To standardize the clinical diagnosis and treatment of hypertension and to
improve the prevention and control level of hypertension in China, Chinese Society of Cardiology, Chinese Medical Association;
Hypertension Committee of Cross-Straits Medicine Exchange Association; Cardiovascular Disease Prevention and Rehabilitation
Committee, Chinese Association of Rehabilitation Medicine, jointly collaborated to formulate the Clinical Practice Guideline
for Hypertension Management in China. The Grading of Recommendation, Assessment, Development, and Evaluation (GRADE)
approach was used to rate the quality of evidence and strength of recommendations, and the reporting items for practice guidelines
in healthcare (RIGHT) were followed to establish the guidelines. Detailed evidence-based recommendations for the diagnosis,
evaluation, and treatment of 44 clinical questions in the field of hypertension, including essential and secondary hypertension,
have been provided to guide clinical practice.

Registration: International Practice Guidelines Registry Platform, http://www.guidelines-registry.cn/, No. IPGRP-2021CN346.
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Introduction

In China, hypertension is one of the most common chronic
diseases and also the most important risk factor for car-
diovascular disease (CVD) death among urban and rural
residents, seriously affecting the health and economic and
social development of individuals. Overall, 23.2% (around
244.5 million) of the Chinese adult population >18 years
has hypertension, based on the definition of a systolic blood
pressure (SBP) >140 mmHg or a diastolic blood pressure
(DBP) >90 mmHg.l'!l However, the awareness, treatment,
and control rates of hypertension in China are still low at
51.6%, 45.8%, and 16.8%, respectively.l?! Recently, with
the increasing evidence of hypertension and related dis-
eases, many countries and regions have revised or updated
their hypertension guidelines.?®! However, accumulating
evidence from hypertension-related studies and clinical
trials in the Chinese population suggests the need for revi-
sion of hypertension guidelines in China. Therefore, it is
necessary to define the quality of evidence and strength of
recommendations based on the best available evidence to
address key clinical issues such as hypertension screening,
diagnosis, assessment, and treatment, considering health
economics, to develop the Chinese Clinical Practice Guide-
lines for Hypertension as guidelines for clinical practice.
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Method for Developing the Guideline

The guideline was registered in the International Prac-
tice Guideline Registry Platform in English and Chinese
(registration No. IPGRP-2021CN346). The protocol for
the guidelines has been published previously.””! The pro-
cess and details of the guideline formulation principles,
development institutions, target users, applicable popu-
lation, determination of clinical questions and outcomes,
evidence synthesis and assessment, patient preference and
values survey, development of recommendations, peer
review of the guidelines, and publication and updating of
the guidelines are detailed in the protocol.

In the actual formulation of the guidelines, considering
many factors, the following contents of the protocol
were adjusted and improved: First, the number of mem-
bers in the guideline working group was adjusted. The
guideline working group comprised four groups:
(1) Guideline Advisory Committee, which comprised
eight senior clinicians specializing in CVDs; (2) Guideline
Development Group, which comprised 61 panelists from
various disciplines, including cardiologists, nephrologists,
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endocrinologists, urological surgeon, vascular surgeon,
psychiatrist, epidemiologist, nurse, clinical pharmacist,
health economist physician, and patients; (3) Evidence
Review Group, which comprised 51 panelists, includ-
ing 34 clinicians, 15 evidence-based medical experts,
and 2 coordinators; and (4) External Review Group,
which comprised of three hypertension physicians who
were not directly involved establishing these guidelines.
The composition and responsibilities of each group are
listed in the guideline protocol.l’”! Second, we clarified
the management policies and procedures for conflicts of
interest (COI). The Guideline Working Group required
all panelists to complete a COI declaration form. The
collected COI declaration forms were evaluated and
managed by the Guideline Advisory Committee under the
supervision of the methodology Chair. If the panelists of
the Guideline Working Group had a declared interest that
was defined as COL then depending on the extent of the
conflict, panelists in the core work would be restricted or
excluded from the development of these guidelines. All
COl declaration forms were made available by contacting
the Guideline Working Group. Third, the funding sources
were adjusted. The development of these guidelines
was supported by the Project of the Bureau for Disease
Control and Prevention, National Health Commission
(Project ID: T2021-ZC02). These funds are mainly used
to cover labor, materials, travel, and conference expenses.
Finally, the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) approach was
used to assess and rate the quality of evidence and strength
of the recommendations [Table 1]. For some clinical
questions that were not supported by evidence, recom-
mendations were developed through expert consensus,
which is called a good practice statement (GPS).”! After a
comprehensive consideration of the preferences and values
of Chinese patients, costs, benefits, harms of interventions,
and other factors, preliminary draft recommendations were
developed. On June 4, 2022, the first round of the Delphi
recommendation survey was conducted among experts of
the Guideline Development Group, and nine recommenda-
tions did not reach a consensus (consensus degree <75%).
For recommendations that did not reach a consensus,
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online expert consensus meetings were held on June 18 and
19, 2022. The second round of the Delphi recommenda-
tion survey was conducted on June 23, 2022, based on the
revised recommendations from expert opinions. Finally, a
consensus was reached on all clinical questions (consensus
degree >75%). In the process of establishing the guideline,
if new evidence emerged, the contents of some clinical
problems will be adjusted and modified.

Clinical Question 1: What are the Rational Diagnostic Criteria
for Hypertension in Chinese Adults?

Recommendations

An SBP of >140 mmHg and/or a DBP of >90 mmHg is
recommended to define hypertension (1B).

An SBP of 130-139 mmHg and/or a DBP of 80-89 mmHg
is recommended as prehypertension (1B).

Evidence and rationale

In the World Health Organization’s Global Report on
Hypertension in 2023, based on extensive observational
studies conducted worldwide, experts highlighted that
when the SBP is >115 mmHg, the risk of CVD steadily
increases with elevated SBP levels.['"") According to
recent studies in China, approximately 2.67 million
cardiovascular deaths in 2018 were attributable to SBP
levels >115 mmHg, leading to a loss of approximately
48.16 million life-years, clearly indicating an upward
trend.!?’! However, the development of rational diagnos-
tic criteria for hypertension also needs to consider the
efficacy and safety of anti-hypertensive interventions for
various blood pressure (BP) levels, cost-effectiveness of
anti-hypertensive interventions, availability of healthcare
resources, and various aspects of social impact.

To date, various randomized controlled clinical trials
(RCTs) and meta-analyses, both domestic and interna-
tional, have provided evidence of the efficacy and safety

Table 1: Grading of quality of evidence and strength of recommendations for clinical practice guidelines for the management of hypertension

in China.

GRADE

Description

Quality of evidence
High quality of evidence (A)

We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate quality of evidence (B) We are moderately confident in the effect estimate: the true effect is likely to be close to the
estimate of the effect, but there is a possibility that it is substantially different.

Low quality of evidence (C)

Our confidence in the effect estimate is limited: the true effect may be substantially different

from the estimate of the effect.

Very low quality of evidence (D) We have very little confidence in the effect estimate: the true effect is likely to be substantially
different from the estimate of effect.

Strength of recommendation
Strong (1)

The advantages of intervention significantly outweigh the disadvantages or the disadvantages

of intervention significantly outweigh the advantages.

Weak (2)

The advantages of intervention may outweigh the disadvantages or the disadvantages of

intervention may outweigh the advantages or the relationship between advantages and

disadvantages is not clear.

GRADE: Grading of recommendations, assessment, development, and evaluation.
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of anti-hypertensive drug therapy for individuals with an
SBP >140 mmHg and/or a DBP >90 mmHg.[*'2") Health
economics evaluation studies have also shown that anti-hy-
pertensive treatments are cost-effective for individuals
with the aforementioned BP levels.?®! In China, an SBP
>140 mmHg and/or a DBP >90 mmHg has been used as
a diagnostic criterion for hypertension since 1999 and has
been widely promoted in clinical practice. Currently, this
criterion is also recommended in the hypertension-related
guidelines issued by the World Health Organization and
most national or regional professional associations.[3:1%-2%30]
Therefore, based on the comprehensive evaluation of
existing clinical research evidence both domestically and
internationally, the results of health economic assessments,
the demand for healthcare resources for hypertension
prevention and treatment, and the influence of various
social factors, this guideline recommends that the diagnos-
tic criteria for adult hypertension should be maintained at
an SBP of >140 mmHg and/or a DBP of >90 mmHg.

Meanwhile, based on the relationship between BP levels
and the risk of CVD, as well as the national strategy to
advance CVD prevention and treatment,®! this guide-
line suggests the importance of further approaches to
preventing and treating hypertension in individuals with
an SBP level of 130-139 mmHg and/or a DBP level of
80-89 mmHg, who are mainly young and middle-aged
people (aged 18-54 years).['!l Numerous domestic and
international studies have reported that 65-70% of indi-
viduals with an SBP of 130-139 mmHg and/or a DBP of
80-89 mmHg had hypertension within 1015 years.[!%3!
This BP stratum can lead to a significantly increased
risk of CVD if accompanied by cardiovascular, cerebro-
vascular, and renal comorbidities; target organ damage;
diabetes mellitus; or multiple cardiovascular risk fac-
tors.32l Several meta-analyses of RCTs have provided
preliminary evidence for the efficacy and safety of anti-hy-
pertensive drug therapy in the primary and secondary
prevention of hypertension in individuals with an SBP of
130-139 mmHg and/or a DBP of 80-89 mmHg.[12>27:33]
Health economics evaluation studies have also confirmed
the cost-effectiveness of using anti-hypertensive medi-
cations in this population.’* Therefore, this guideline
recommends an SBP of 130-139 mmHg and/or a DBP of
80-89 mmHg as prehypertension.

Both hypertensive and prehypertensive individuals require
CVD risk evaluation and risk stratification based on age,
the presence of cardiovascular, cerebrovascular and renal
comorbidities, target organ damage, diabetes mellitus,
and other cardiovascular risk factors to provide evidence
for clinical treatment decisions.

Clinical Question 2: How to Simplify Cardiovascular
Risk Stratification among Patients with Hypertension or
Prehypertension?

Recommendations

Hypertensive and prehypertensive patients can be strati-
fied as patients at a high risk of CVD or those without a
high risk of CVD.

WWW.Cmj.org

The following individuals are considered at high risk
for CVD: (1) Individuals with an SBP >140 mmHg
and/or a DBP >90 mmHg; (2) Individuals with an SBP
130-139 mmHg and/or a DBP 80-89 mmHg, and with
existing CVD, or concomitant hypertension-mediated
organ damage (HMOD), or accompanied with >3 cardiovas-
cular risk factors.

Those with an SBP 130-139 mmHg and/or a DBP
80-89 mmHg and the absence of the above high-risk
conditions are considered as non-high CVD risk.

Evidence and rationale

Guidance is needed to select patients who are most
likely to benefit from BP-lowering treatments. Thus,
implementing a risk-based approach to guide the timing
of pharmacological treatment initiation in patients with
hypertension is necessary. For clinicians, simpler risk
assessments are easier to understand and implement. In
previous guidelines, the risk of CVD is considered low
(<5%), intermediate (5-9%), and high (>10%) according
to the calculated 10-year CVD risk.3?! Recently, more
studies have shown that >80% of patients with an SBP of
>140 mmHg and/or a DBP of >90 mmHg have more than
two risk factors.>3¢l Thus, intermediate-risk patients
defined by previous guidelines can be considered to be at
a high risk of CVD.’?! Previous CVD risk assessments are
no longer suitable for current clinical practice. Therefore,
the risk assessment among patients with hypertension or
prehypertension in this guideline is simplified as high-risk
or non-high-risk of CVD.

Summary of the CVD risk stratification approach

(1) Patients with an SBP of >140 mmHg and/or a DBP
of >90 mmHg are directly stratified as high-risk patients.

(2) For patients with an SBP 130-139 mmHg and/or a
DBP 80-89 mmHg, and with established CVD who
are at increased risk of recurrent CVD outcomes or
death, anti-hypertensive treatment was associated with
a risk reduction of major adverse cardiovascular events
(MACEs) and death.3? These individuals were stratified
as having a high CVD risk.

(3) For patients with an SBP 130-139 mmHg and/or a
DBP 80-89 mmHg, and with HMOD, well-controlled
BP is beneficial for delaying the progression of end-organ

damage; these patients are also stratified as having a high
risk of CVD.

(4) By referring to the recommendations of the 2020 Chi-
nese Guidelines for Primary Prevention of Cardiovascular
Diseasel*?! and based on the prospective epidemiological
data of the Chinese population, it was estimated that the
10-year risk of atherosclerotic CVD (ASCVD) was basi-
cally >10% in patients with an SBP of 130-139 mmHg
and/or a DBP of 80-89 mmHg with >3 cardiovascular risk
factors. The 10-year risk of ASCVD was basically >10%,
which was considered high risk. Those with an SBP of
130-139 mmHg and/or a DBP of 80-89 mmHg who did
not meet the above definition of high-risk patients were
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classified as non-high-risk patients. A summary of cardi-
ovascular risk factors, HMOD, and established clinical
CVDs is presented in Table 2.37421

Clinical Question 3: How do you Choose BP Measurement
Methods and Devices?

Recommendations

BP measurement devices: We suggest adults use upper-arm
electronic sphygmomanometers that have been validated
with a standardized protocol (1B).

BP measurement methods: (1) Have the patient relaxed,
sitting in a chair (feet on the floor, back supported, and
legs uncrossed) for 3-5 min. Rest the patient’s arm on
a desk and position the middle of the cuff at the level
of the heart (1D). (2) Use the correct cuff size (such that
the bladder encircles 75-100% of the individual’s arm
and the width encircles 37-50%; a bladder with 12 cm
in width and 22-26 c¢m in length should meet the needs
of most adults). Wrist-cuff electronic sphygmomanome-
ter may be considered in those with arm circumference
>42 cm (1B). (3) Remove all clothing covering the arm,
leaving only a thin layer if necessary (avoid rolling up the
sleeve). The lower end of the cuff should be 2-3 cm above

Table 2: Factors affecting risk stratification among hypertensive or
prehypertensive patients.
Cardiovascular risk factors
Age (male >45 years old, female >55 years old)
Smoking or passive smoking
HDL-cholesterol <1.04 mmol/L (40 mg/dL)
LDL-cholesterol >3.40 mmol/L (130 mg/dL)
Abnormal fasting blood glucose (6.1-6.9 mmol/L)
Obesity (BMI >28.0 kg/m2)
HMOD
Left ventricular hypertrophy (electrocardiography and
echocardiography) or left atrium enlargement (echocardi-
ography)
Carotid plaque
baPWV >18 m/s or cfPWV >10 m/s
ABI <0.9
Established clinical comorbidities

Cerebral hemorrhage/cerebral infarction, transient ischemic
attacks, CHD, chronic HF, AF

LDL-cholesterol >4.9 mmol/L (190 mg/dL) or total choles-
terol >7.2 mmol/L (278 mg/dL)

CKD, eGFR <60 mL-min~'-1.73 m2, or albuminuria
>30 mg/24 h, or ACR >30 mg/g

Diabetes mellitus
Aortic disease or peripheral artery disease

Hypertensive retinopathy (fundus hemorrhage or exudation,
papilledema)

ABI: Ankle-brachial index; ACR: Albumin-to-creatinine ratio; AF:
Atrial fibrillation; BMI: Body mass index; baPWV: Brachial-ankle pulse
wave velocity; cfPWV: Cervical-femoral pulse wave velocity; CHD:
Coronary heart disease; CKD: Chronic kidney disease; eGFR: Estimated
glomerular filtration rate; HF: Heart failure. HDL: High-density
lipoprotein; HMOD: Hypertension-mediated organ damage; LDL:
Low-density lipoprotein.
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the antecubital fossa (1C). (4) Separate repeated measure-
ments by 1-2 min should be performed, and the average
should be taken; if the two readings differ by >10 mmHg,
a third measurement is needed, and the average of the last
two readings should be taken. At the initial visit, the BP
should be measured in both arms, and the higher BP value
should be used (2C). (5) Electronic sphygmomanometers
are suggested in patients with atrial fibrillation (AF), with
at least three BP measurements required, with the average
of the three readings taken (1C).

Evidence and rationale

Accurate BP measurement is the basis for screening,
diagnosing, and managing hypertension, and using
a valid BP measurement device and a suitable method
are of vital importance. Mercury sphygmomanometers
have gradually been replaced by electronic sphygmoma-
nometers because of mercury pollution.[*3) Compared
with mercury sphygmomanometers, the accuracy of
upper-arm electronic sphygmomanometers has been suc-
cessfully validated by the American Association for the
Advancement of Medical Instrumentation, European
Society of Hypertension, and International Organiza-
tion for Standardization (AAMI/ESH/ISO), which was
developed in 2018.14*%5! Therefore, the use of upper-arm
electronic sphygmomanometers for BP measurements is
recommended.

Most domestic and international guidelines recommend
that 30 min before BP measurement, strenuous exercise
should be avoided, smoking should be avoided, alcohol
and coffee should not be consumed, and the bladder
should be empty.[*>*7 Results of a systematic review also
showed that the accuracy of BP values was affected by
exercise, smoking, drinking, caffeine intake, and bladder
filling before measurement.*®!

Regarding the duration of rest, few studies have directly
compared rest for 3—-5 min vs. 5 min before BP measure-
ment; however, the result from an RCT showed that the BP
difference was within +2 mmHg between rest for 2 min
and 5 min.*’! To improve the compliance of patients and
the efficiency of BP measurement, this guideline suggests
taking a rest of 3-5 min before BP measurement. During
measurement, rest the patient’s upper arm on a table and
position the middle of the cuff at the heart level.3%*° BP
measurement results can be affected by the length and
width of the cuff. Current guidelines suggest selecting an
appropriate cuff according to the arm circumference. 3%
The cuff, which is 12 ¢cm wide and 22-26 ¢m long, can
fit the range of arm sizes in most adults. However, for
obese patients with hypertension with arm circumference
>42 cm, results from a systematic review showed that
compared with the reference of a correctly fitting upper
arm cuff, BP measurement at the wrist had a sensitivity
of 0.92 (95% confidence interval [CI]: 0.64-0.99) and
a specificity of 0.92 (95% CI: 0.85-0.87), which were
superior to those of an incorrectly fitting upper arm cuff
(sensitivity of 0.73, 95% CI: 0.67-0.78; specificity of
0.76, 95% CI: 0.69-0.82).51 Results from a systematic
review showed that measuring BP over a thick sleeve or
below a rolled-up sleeve may result in an overestimation
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of BP. However, there is no significant difference between
measuring BP on a thin sleeve and on a bare arm (mean
difference [MD] = 0.59 mmHg, 95% CI: -0.11 mmHg to
1.30 mmHg).1%?!

Regarding the number of measurements during a visit,
some guidelines recommend that if the difference in BP
between the first two measurements exceeds 10 mmHg,
a third measurement should be performed.?°! Studies
have shown that taking an average of three measurement
readings resulted in a slightly higher BP value than taking
the last two readings; however, the difference was neg-
ligible. The prevalence rates of hypertension diagnosed
using these two methods were 33.6% and 33.5%,
respectively.’3! For convenience in clinical practice, this
guideline suggests taking the average of the last two
measurement readings as the BP level. Approximately
80% of patients with AF have hypertension.>* The var-
iations in myocardial contractility and ventricular filling
cause stroke volume variation in patients with AF, and
all of the above factors increase beat-to-beat BP varia-
bility. Currently, neither AF nor hypertension guidelines
provide clear recommendations for BP measurements
and calibration methods. Studies have found that calcu-
lating the average of three BP readings measured using
an upper-arm electronic sphygmomanometer can reduce

the margin of error caused by arrhythmia in patients with
AR

Clinical Question 4: For Diagnosis and Management of
Hypertension, is it based on Office BP Measurement (OBPM),
Home BP Monitoring (HBPM), or 24-h Ambulatory BP
Monitoring (ABPM)?

Recommendations

Hypertension can be diagnosed based on OBPM, ABPM,
or HBPM, with ABPM preferred if available (2C).

HBPM is recommended as the first choice for hyperten-
sion management. If this is not possible, combining OBPM
with ABPM for management is recommended (2C).

Evidence and rationale

Hypertension cannot be diagnosed based on BP meas-
urements from a single visit. Studies have shown that the
sensitivity of OBPM in the diagnosis of hypertension is only
51% (95% Cl: 36-67%), with a specificity of 88% (95%
CI: 80-96%),1%) and that OBPM is prone to the white coat
effect. Although the sensitivity of HBPM is 75% (95 % CI:
65-86%) and is higher than that of OBPM, its specificity
is only 76% (95% CI: 65-86%).1°% ABPM can provide an
average BP value for 24 h and assess the variability of BP
within 24 h with high stability and repeatability.’”! It can
identify white-coat and masked hypertension, leading to a
more accurate diagnosis. Chinese studies have also shown
that ABPM is superior to HBPM in the diagnosis of white-
coat, masked, and sustained hypertension.’®! However,
owing to the poor accessibility of ABPM in some areas of
China, OBPM and HBPM remain the main methods for
BP monitoring. Therefore, the guideline recommends that
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the diagnosis of hypertension should be based on OBPM,
ABPM, and HBPM, with ABPM as the preferred option
when available. OBPM and HBPM measurements should
be standardized, and unstandardized BP values should
not be used as a basis for the diagnosis and treatment of
hypertension.

According to the outcomes such as cardiovascular events
and death, as well as the 10-year CVD risk prediction
performance, OBPM >140/90 mmHg corresponded to
the daytime mean and mean 24-h ABPM thresholds of
>135/85 mmHg and >130/80 mmHg,*’! respectively.
The corresponding diagnostic threshold for HBPM is
>135/85 mmHg.[!

Out-of-office BP monitoring, including HBPM and
ABPM, has good predictive power for cardiovascular
events and mortality outcomes.[®"-%2) However, ABPM
is not easy to obtain in daily life, and long-term 24 h
ABPM will affect the normal life of patients, especially
night sleep!®’l; thus, ABPM is not recommended as the
first choice for hypertension management. Studies have
shown that HBPM is associated with reductions in
office SBP (MD: -3.12 mmHg, 95% CI: -4.78 mmHg
to -1.46 mmHg) and DBP (MD: -1.44 mmHg, 95% CI:
-2.13 mmHg to -0.74 mmHg) over 12 months of fol-
low-up compared with usual care and improves patient
medication adherence,**%%) suggesting that HBPM-based
BP management is preferred. When HBPM cannot be
performed, BP should be managed based on multiple
OBPM over different days, in conjunction with ABPM
whenever possible.

Clinical Question 5: How to Recommend the Timing and
Frequency of Measurements for Home BP Monitoring in
Hypertensive Patients?

Recommendations

BP measurements should be taken both in the morning
and evening. Obtain at least two consecutive BP readings
each session, with a 1-min to 2-min interval between
them. Calculate the average of these two readings; if the
difference is greater than 10 mmHg, take a third reading
and average the last two. Before measuring BP, refrain
from exercise, alcohol, caffeine, and smoking for at least
30 min, and rest quietly for 3—-5 min (1D).

It is advised to measure BP before medication intake or
breakfast and after emptying the bladder (1B).

Evening BP measurements should ideally be taken before
dinner; if not feasible, it is suggested to measure within an
hour before bedtime (2D).

For those newly diagnosed with hypertension or whose
BP is uncontrolled, HBPM on at least three consecutive
days weekly is recommended (1B).

For individuals with well-regulated BP, HBPM can be
performed once or twice a week (2D).
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Evidence and rationale

HBPM offers several advantages over traditional OBPM
in a clinical setting, including (1) the ability to identify
conditions such as white-coat, masked, morning, and
resistant hypertension; (2) it is a superior method for
tracking patient responses to anti-hypertensive therapy;
and (3) it is more closely associated with the risk of hyper-
tension-induced end-organ damage and cardiovascular
events.[30-56-66]

To facilitate the diagnosis of hypertension using HBPM,
patients should record their BP for a minimum of
three consecutive days before a clinic visit. BP should
be measured in the morning and evening, with at least
two readings taken at 1-2 min intervals. This protocol
is equally applicable to patients with hypertension and
suboptimal BP control. These recommendations are sup-
ported by studies indicating that the hazard ratio (HR)
for predicting cardiovascular events in patients whose
BP was measured twice daily for three consecutive days
was 1.039 (95% CI: 1.006-1.074), with an HR of 1.057
(95% CI: 1.012-1.104) for 7 days of HBPM. The difference
in HR between 3 days and 7 days of monitoring was
negligible and minimally added to the prognostic value.
Thus, a 3-day HBPM regimen was considered adequate
for reliably predicting cardiovascular risk.°”! A systematic
review conducted in 2019 also indicated that increasing
the number of BP measurement days may enhance pre-
dictive capabilities. Three-day measurements increased
the predictive accuracy from 72% to 91% of the maxi-
mum theoretical value, whereas seven-day measurements
increased this to 96%. However, measuring after 3 days
did not show a strong correlation with ABPM.!®8] For
patients with well-controlled BP, HBPM for 1-2 days/
week aligns with the most current guidelines.?"!

A systematic review from 2017 analyzed the factors
affecting BP measurements. Among the 29 potential
factors, eight were related to patients, including meal
intake immediately before measurements, alcohol and
coffee consumption, smoking, a full bladder, and insuf-
ficient rest time. These factors may skew the estimation
of actual resting BP.*8! A cross-sectional study comparing
pre-bedtime and bedtime BP measurements found that
the former correlated best with morning reading. BP
measured within 2 h post-shower or 8 h after alcohol
intake was significantly lower.!®”! Therefore, nocturnal
activity should be considered when measuring nighttime
BP. If pre-dinner measurements are impractical, bedtime
or pre-dinner readings are recommended. If patients are
prescribed anti-hypertensives at bedtime, BP measure-
ments should be conducted before taking the medication.

Notably, some guidelines have suggested discarding first-
day BP measurements because they tend to be higher,
potentially diminishing the accuracy of the results.
However, current research shows that first-day meas-
urements do not significantly impact cardiovascular risk
prediction or diagnostic precision, particularly when
a 7-day measurement regimen is used.”®”! The 7-day
HBPM can commence on any day of the week, although
a 3-day method may vyield variability owing to lower
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weekend and higher Monday readings, especially for
employed individuals.!”?!

Clinical Question 6: What Kinds of Non-Pharmacological
Interventions are Recommended in Patients with
Hypertension?

Recommendations

Lifestyle interventions, including healthy diet, exercise,
stress reduction, weight loss, alcohol restriction and
smoking cessation, and comprehensive lifestyle interven-
tions, are recommended for all patients with hypertension
(2B).

Evidence and rationale

Non-pharmacological interventions are the corner-
stone of hypertension treatment. All patients with
hypertension are recommended non-pharmacological
interventions, with previous studies confirming their
effectiveness. Moreover, the national and international
guidelines on hypertension recommend non-phar-
macological interventions.[®?%73-77] The intervention
modalities included a healthy diet, exercise, stress
reduction, weight loss, alcohol restriction and smoking
cessation, and comprehensive lifestyle intervention, as
detailed in Table 3.

A systematic review showed that patients with an SBP
130-139 mmHg and/or a DBP 80-89 mmHg, as well as
those with a BP >140/90 mmHg, benefit from the Dietary
Approaches to Stop Hypertension (DASH) diet, aerobic
exercise, isometric training, low sodium and high potas-
sium salt consumption, salt restriction, respiratory control,
and meditation to reduce both SBP and DBP, compared
with those who maintain their routine lifestyle. Among
them, the DASH diet is superior to the other non-phar-
macological interventions (SBP: weighted mean difference
[WMD] = 6.97 mmHg, 95% CI: 4.50-9.47 mmHg; DBP:
WMD = 3.54 mmHg, 95% CI: 1.80-5.28 mmHg). In
addition, yoga, resistance strength exercises, alcohol
restriction, and progressive muscle relaxation have
anti-hypertensive effects. Among overweight and obese
individuals, the BP lowering effects of a hypocaloric diet
(SBP: WMD = 6.50 mmHg, 95% CI: 2.78-10.17 mmHg;
DBP: WMD = 4.56 mmHg, 95% CI: 2.22-6.89 mmHg)
and combined exercise (SBP: WMD = 4.12 mmHg,
95% CI: 1.22-7.03 mmHg; DBP: WMD = 3.35 mmHg,
95% CI: 1.41-5.32 mmHg) were superior to those of
exercise alone.!”?!

As a combined intervention, comprehensive lifestyle modi-
fications showed optimal efficacy in reducing the SBP and
DBP.374 A systematic review showed that the combina-
tion of a healthy diet and physical activity presents the best
performance in reducing BP compared with the usual care
group (SBP = -9.88 mmHg, 95% CI: -13.32 mmHg to
~6.44 mmHg; DBP = -6.28 mmHg, 95% CI: -8.78 mmHg
to =3.78 mmHg). The second is a combined intervention
of healthy eating, physical activity, smoking cessation,
and alcohol restriction (SBP = -6.58 mmHg, 95% CI:
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Table 3: Non-pharmacological interventions for patients with hypertension.

Intervention

Dose

Dietary interventions ~ ® DASH: adherence to consume a diet rich in fruits, vegetables, whole grains, low sodium, and low-fat

dairy products

e Consumption of an alternative salt or low sodium potassium-rich diet: Cooking with alternative salt
or consumption of alternative salt foods; a sodium salt intake of <5 g/day (around one teaspoon)
is recommended and the optimal goal is <1.5 g/day, and the recommended potassium intake is

3500-4700 mg/day

Exercise interventions ® Moderate intensity aerobic exercise: 30-60 min/day, 5-7 days/week to achieve 50-70% of maximal

heart rate

¢ Dynamic resistance: 90-150 min/week, 50-80% 1 rep maximum weight, 6 exercises, 3 sets/exercise, 10

repetitions/set

e [sometric resistance: 4 min x 2 min (hand grip), 1 min rest between exercises, 3 sessions/week

¢ Tai Chi and Qigong can also assist with BP reduction

Stress reduction e Respiratory control: Slow regular breathing (preferably with the aid of specialized breathing equipment)
performed daily at bedtime, with a target respiratory rate <10 breaths/min, 15 min/time, >40 min/week

e Meditation: 20 min each time, 2 times/day

® Yoga: 3 days/week, 30 min/day
Weight loss® e Energy deficit of 500-750 kcal/day

® Mode of exercise: Choose moderate to high intensity aerobic exercise, 30-60 min/day, 5-7 days/week,

60-90% HRR

e Best goal is ideal body weight, BMI 18.5-23.9 kg/m?

e Waist: men <90 cm, women <80 cm

Alcohol restriction ¢ No smoking, quit smoking thoroughly, avoid passive smoking
and srpoking e In individuals who drink alcohol, reduce alcohol to: men <20 g/day, women <10 g/day
cessation e Preferably abstain from alcohol and avoid binge drinking
Comprehensive ¢ Combined diet and exercise interventions are the most effective non-pharmacological interventions that

lifestyle modification

minimize BP when performed in parallel with other lifestyle interventions

“Weight loss with a combined hypocaloric diet and exercise are recommended in people who are overweight or obese; 1 kcal = 4.2 kJ. BP: Blood
pressure; BMI: Body mass index; DASH: Dietary Approaches to Stop Hypertension; HRR: Heart rate reserve.

-10.46 mmHg to -2.70 mmHg; DBP = -4.09 mmHg,
95% CI: -7.13 mmHg to -1.05 mmHg).[*

Clinical Question 7: Is it Recommended for Chinese Patients
with Hypertension to Use a Low Sodium Salt Added with 25%
Potassium Chloride instead of 99% Sodium Chloride?

Recommendations

In Chinese patients with hypertension, using a low-so-
dium salt instead of common salt is recommended (1B).

Reducing the intake of sodium to <2000 mg/day (about
5 g sodium chloride) is recommended (1B).

Targeting potassium intake between 3500 mg/day and
4700 mg/day is recommended (2B).

Evidence and rationale

Excessive sodium and insufficient potassium intakes are
important risk factors for hypertension. Reducing the
sodium intake and increasing the potassium intake can
effectively reduce BP.”38% The intake of dietary sodium
by Chinese residents is relatively high, with an average
intake of approximately 9.3 g/day.®!l Reducing sodium
intake to <2000 mg/day (approximately 5 g of sodium

chloride) is recommended to prevent the development of
hypertension.8?]

In traditional Chinese dietary patterns, approximately
3/4 of sodium intake comes from home-cooking salt, and
reducing the sodium content in home-cooking salt is an
important strategy for anti-hypertensive treatment.!33! The
results from the Salt Substitute and Stroke Study (SSaSS)
trial, which was based on the Chinese population, showed
that compared with the regular salt (100% sodium chlo-
ride) diet group, the risk was decreased by 14% (relative
risk [RR] = 0.86, 95% CI: 0.77-0.96) for stroke, by 13%
(RR = 0.87, 95% CI: 0.80-0.94) for CVD, and by 12%
(RR =0.88,95% CI: 0.82-0.95) for all-cause death in the
low-sodium salt (75 % sodium chloride and 25 % potassium
chloride) diet group.®**! Based on the DECIDE-salt study of
the elderly Chinese results found that a salt substitution
diet can reduce the elderly SBP by 7.1 (95% CI: -10.5 to
-3.8) mmHg and significantly reduce the risk of cardiovas-
cular events (HR = 0.6, 95% CI: 0.82-0.96).1351 Because
salt substitutes with low sodium and high potassium pose a
risk of hyperkalemia, evaluating renal function and medical
therapy before salt substitution is recommended. Patients
with mild renal insufficiency or those on drugs that can ele-
vate blood potassium should be monitored regularly, with
the blood potassium level checked, whereas patients with
chronic kidney disease (CKD) of stage >3 should avoid the
salt substitute strategy of low sodium and rich potassium.



PISTGHIRA+ZH8LAAAAYO/FIAEIDVIASALLIAIPOOAEIEAHION/ADOAU

MY TXOMADYOINXOHISABZIYTCN+eyNIOITWNOTZTARY HIRSHAIQUE Ag [wo/wod mm|sfeuinoly/:sdny woly papeojumoq

¥202/S2/ZT uo

Chinese Medical Journal 2024;XX(XX)

A previous study showed that when potassium intake was
90-120 mmol/day (approximately 3500-4700 mg/day),
SBP was decreased by 7.16 (95% CI: -1.91 to
-12.41) mmHg.[® Potassium intake is related to the
risk of stroke, with the nadir risk at a potassium intake
of 90 mmol/day (about 3500 mg/day) (RR = 0.78,
95% CI: 0.70-0.86) compared with other dose groups.!8”!
The level of dietary potassium in Chinese residents is low,
and enriching potassium intake is recommended, with
a target of 3500-4700 mg/day. Potassium-rich foods,
including fresh fruits and vegetables, low-fat dairy products,
nuts, and beans, are recommended.

The ratio of urinary sodium to potassium is more closely
related to BP than urinary sodium or potassium levels
measured separately. The reduction in this ratio is asso-
ciated with a lowering of BP in adults.®®! Besides, some
studies have indicated that the reduction of this ratio is
also related to the reduction of the risk of CVDs and
stroke.l®”] Hence, it is recommended as one of the reference
indicators for evaluating the risk of hypertension and its
treatment effect.

Clinical Question 8: What Exercise Prescription (Including
Type, Time, and Frequency) is Recommended for
Hypertension?

Recommendations

Patients with high BP (SBP <160 mmHg and DBP
<100 mmHg) should engage in 5-7 days (30-60 min/time)
per week of moderate-to-high intensity aerobic exercise
and 2-3 times/week of resistance exercise (1B).

Patients with high BP who cannot reach the above recom-
mendation are suggested to increase physical activities as
much as possible (1B).

Evidence and rationale

Regular exercise or increased physical activity can help
control BP and reduce the risk of cardiovascular mor-
tality.”l A scientific statement from the 2021 American
Heart Association (AHA)®! and 2020 European Society
of Cardiology (ESC) Guidelines on sports cardiology!®?!
and exercise in patients with CVD suggested that physical
activity should be taken as the primary prevention for
hypertension and recommended 5-7 days (at least
30 min/time) per week of moderate-to-high intensity
aerobic exercise and 2-3 times/week of resistance exercise.

Based on a systematic review, a combination of aerobic
and resistance exercises was more effective in lowering
SBP, with durations of 30—45 min each time and frequen-
cies of 3-5 times/week. Moderate intensity was better
than low or high intensity.”>! Comparing the effects of
moderate-intensity continuous training (MICT) and
high-intensity interval training (HIIT) on BP in individuals
with hypertension, both HIIT and MICT promoted a
reduction in SBP in adults with hypertension, with HIIT
showing a greater magnitude of DBP reduction.”* Fur-
thermore, all exercise types were associated with better
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mental health than no exercise.”’) Meanwhile, the largest
associations were observed for popular team sports,
cycling, and aerobic activities. Significant reductions in
all-cause mortality were observed in the cycling, swim-
ming, racquet sports, and aerobic groups. Racquet sports
participation was associated with a significantly reduced
risk of all-cause mortality of 47% (HR = 0.53, 95% CI:
0.40-0.69), which was considered to be the most cost-ef-
fective type of exercise./”®!

To ensure the safety of exercise for patients with hyperten-
sion, doctors should conduct a comprehensive assessment
and classification first when they recommend exercise
interventions to these patients, then clarify their exercise
contraindications and advise them to increase exercise
intensity and amount gradually in accordance with the
principle of “start low and go slow”. To patients with
well-controlled BP, moderate intensity (i.e., 40-59 % heart
rate reserve [HRR]) or high intensity (i.e., 60-75% HRR)
aerobic exercise is recommended. Notably, the HRR
method for prescribing exercise intensity using HR is:
Target HR (THR) = (HRmax - HRrest) x A% intensity
desired + HRrest. If A is 70, then THR = (HR max - HR
rest) x 70% + HRrest.””] High-intensity aerobic and
resistance exercises are not recommended for patients
with uncontrolled BP and/or target organ damage and/
or cardiovascular clinical complications and can be
guided to increase physical activity as much as possible
according to their body conditions. Aerobic exercises,
including cycling, swimming, brisk walking, running,
badminton, table tennis, gymnastics, and team sports, are
recommended for patients with hypertension. Resistance
exercises using dumbbells, small sandbags, and resistance
bands are also recommended. Bowing the head or holding

the breath should be avoided.

Clinical Question 9: Should Drugs or Surgery be Actively
Recommended When Comprehensive Lifestyle Intervention
is Ineffective in Weight Control for Obese Patients with
Hypertension?

Recommendations

Patients with hypertension aged 18-65 years with body
mass index (BMI) >28 kg/m? may consider using drugs
validated in clinical trials to control weight if comprehen-
sive lifestyle interventions fail (2B).

Metabolic surgery can be considered in hypertensive
patients aged 18-65 years with BMI >35.0 kg/m? to con-
trol weight if non-operative intervention fails (2B).

Evidence and rationale

Overweight and obesity are important risk factors for
hypertension and significantly increase the risk of death
worldwide.l”®! Overweight or obese patients with hyper-
tension are advised to lose weight and maintain their BMI
between 18.5 kg/m? and 23.9 kg/m?2.*"!

Traditional weight-loss drugs (such as orlistat and
phentermine) can reduce weight and BP in patients with
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hypertension; however, they have many adverse side
effects.1% Recently, new weight-loss drugs, the gluca-
gon-like peptide-1 receptor agonist (GLP-1RA), including
liraglutide and semaglutide, as well as the glucose-
dependent insulinotropic peptide/GLP-1 dual receptor
agonist tirzepatide, have been approved in multiple
countries for weight management in obese or overweight
adults. Recently, the National Medical Products Admin-
istration (NMPA) in China also approved the use of
semaglutide for weight loss.!'?1-194 The recently published
results of the Tirzepatide for Weight Reduction in Chinese
Adults With Obesity (SURMOUNT-CN) Phase III clinical
trial of tirzepatide demonstrated significant weight loss
in obese or overweight Chinese adults.['% The Semaglu-
tide Effects on Cardiovascular Outcomes in People with
Overweight or Obesity (SELECT) study showed that
semaglutide not only effectively reduced weight but also
significantly lowered the risk of major cardiovascular
endpoint events by 20% (HR: 0.80, 95% CI: 0.72-0.90),
with good safety and tolerability.l'®! Consequently, the
United States Food and Drug Administration (FDA)
approved a new indication for the use of semaglutide
to reduce the risk of cardiovascular death, heart attack,
and stroke in adults with CVD who are either obese
or overweight. Semaglutide should be administered in
addition to a reduced-calorie diet and increased physi-
cal activity. This provides a new option for overweight
or obese patients with hypertension. For patients with
severe obesity, surgical treatment is an effective method
for maintaining long-term weight stability, reducing com-
plications, and improving the quality of life. Some studies
have shown that metabolic surgery can effectively reduce
SBP (WMD = -3.937 mmHg, 95% CI: -6.000 mmHg
to -1.875 mmHg) and DBP (WMD = -2.690 mmHg,
95% CI: -3.994 mmHg to -1.385 mmHg), and improve
metabolic syndrome.['?”]

In view of the adverse reactions to weight loss drugs and
the complications of metabolic surgery, the weight loss
strategy should first adopt comprehensive lifestyle inter-
ventions, including health education, diet control, exercise,
and behavioral interventions. When these measures are
ineffective, drugs or bariatric surgery may be considered.
Hypertensive patients with a BMI >35.0 kg/m?> may con-
sider metabolic surgery according to their wishes when
weight control is poor after non-surgical treatment.[108-110]

Clinical Question 10: How can the Timing of Initiating Anti-
Hypertensive Drug Treatment be Determined based on
Cardiovascular Risk Stratification?

Recommendations

Initiation of pharmacological anti-hypertensive treat-
ment in patients with high risk of CVD, detailed in the
following three scenarios: (1) an SBP >140 mmHg
and/or a DBP >90 mmHg, immediate initiation of
anti-hypertensive drug therapy is recommended (1B);
(2) an SBP of 130-139 mmHg and/or a DBP of
80-89 mmHg with clinical comorbidities, it is recom-
mended to initiate anti-hypertensive medication treatment
(1B); (3) an SBP of 130-139 mmHg and/or a DBP of
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80-89 mmHg with target organ damage (GPS) or >3
cardiovascular risk factors, anti-hypertensive medication
can be initiated (2C).

Cardiovascular risk stratified as a non-high risk; that is,
patients with an SBP of 130-139 mmHg and/or a DBP
of 80-89 mmHg with 0-2 cardiovascular risk factors
can undergo lifestyle intervention for 3—6 months. If SBP
remains >130 mmHg and/or DBP >80 mmHg, consider
initiating anti-hypertensive medication (2C).

Evidence and rationale

For patients with an SBP of >140 mmHg and/or a
DBP of >90 mmHg, a fixed degree of pharmacologi-
cal BP lowering is similarly effective for the primary and
secondary prevention of major cardiovascular events and
death.?L1 Cardiovascular risk assessment is not a pre-
requisite for drug therapy decisions in all patients with
hypertension. For patients with an SBP >140 mmHg
and/or a DBP >90 mmHg, a cardiovascular risk assess-
ment may be performed concurrently with or after the
initiation of pharmacological therapy to avoid delaying
the timing of treatment. For patients with an SBP of
130-139 mmHg and/or a DBP of 80-89 mmHg, regard-
less of whether they have cardiovascular comorbidities,
aggressive BP reduction significantly reduces the risk of
cardiovascular events and mortality.?1??] The extent of
mortality risk reduction is related to the degree of blood
reduction.!!?] The relative reduction in cardiovascular
risk from aggressive BP management is consistently
observed even in patients with pre-existing CVD and
is also evident in those with baseline SBP <130 mmHg.

For patients with hypertension and diabetes, evidence of the
benefits of anti-hypertensive drug treatment is not entirely
consistent across various systematic reviews.[!'3-115] The
results of the RCT (Action to Control Cardiovascular Risk
in Diabetes [ACCORD] study) showed that although the
difference in event benefit for the primary cardiovascular
endpoint of aggressive antihypertension compared with
conventional antihypertension was not statistically sig-
nificant (HR = 0.88, 95% CI: 0.73-1.06), the risk of the
secondary endpoint, stroke, decreased by 41%.!'131 Both the
Systolic Blood Pressure Intervention Study (SPRINT)!!4
and Strategy of Blood Pressure Intervention in the Elderly
Hypertensive Patients (STEP) study!''’! showed significant
effects of aggressive BP lowering on reducing cardiovas-
cular event risks (the former did not include patients with
diabetes, while the latter included approximately 20%
of patients with diabetes). Because the absolute benefits
of BP-lowering therapy are related to the baseline cardi-
ovascular risk level of patients, it is more reasonable to
aggressively lower BP to <130/80 mmHg for patients
with hypertension and diabetes, considering their higher
baseline cardiovascular risks.

Patients with an SBP 130-139 mmHg and/or a DBP
80-89 mmHg, and with HMOD, are at a high risk of
cardiovascular outcomes, and intensive control of BP
is beneficial for preventing the progression of target
organ damage. As for patients with an SBP of 130-
139 mmHg and/or a DBP of 80-89 mmHg and with
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>3 cardiovascular risk factors, there are not enough
outcome data to support the initiation of drug therapy.
However, the results of the SPRINT study showed that
aggressive BP lowering in patients with an SBP of 130-
180 mmHg and increased cardiovascular risk resulted
in a further 25% reduction in the risk of cardiovascular
events compared with conventional BP lowering.[!'¥
The STEP study also found similar benefits of intensive
BP reduction in elderly patients with hypertension aged
60-80 years.!''’] We recommend that anti-hypertensive
drug treatment should be considered individually for
these patients.

Although lifestyle interventions have a certain effect
on BP control in low-risk patients with an SBP of
130-139 mmHg and/or a DBP of 80-89 mmHg and
a 10-year ASCVD risk of <10%, it is difficult to
maintain diet, exercise intervention, and others at
stable targets for a long time. At the same time, con-
sidering that people with an SBP of 130-139 mmHg
and/or a DBP of 80-89 mmHg have a significantly
higher risk of cardiovascular events than those with BP
<130/80 mmHg,'1¢-118 drug treatment can effectively
delay the progression of such patients to a higher BP
level.""9-1211 Therefore, this guideline proposes that for
patients with an SBP of 130-139 mmHg and/or a DBP
of 80-89 mmHg and with 0-2 cardiovascular risk fac-
tors, if the BP is still >130/80 mmHg after 3—6 months
of lifestyle intervention, initiation of anti-hypertensive
drug treatment can also be considered. However,
high-quality studies are required to clarify whether
anti-hypertensive drug treatment can bring more bene-
fits to these patients.

Notably, there is a lack of direct evidence for the recom-
mendation of the timing of initiating anti-hypertensive
drugs in patients with a DBP of 80-89 mmHg. In the
Blood Pressure Lowering Treatment Trialists’ Collaboration
(BPLTTC) study, it was found that for every 3 mmHg
decrease in DBP, the risk of MACEs in patients with
hypertension of different age groups was reduced, and
the magnitudes were similar.??! High-quality studies are
needed to confirm whether anti-hypertensive drug treat-
ment benefits this patient group.

Clinical Question 11: How should Target Values for Blood
Pressure Gontrol be Set for Different Hypertensive Patients?

Clinical question 11-1: What is the blood pressure targets in
patients with hypertension without clinical comorbidities and
aged <65 years?

Recommendations

It is recommended that the blood pressure (BP) target
value for hypertensive patients without clinical comorbidi-
ties and aged <65 years be <130/80 mmHg (2B).

Evidence and rationale

The BPLTTC systematic review showed that a 5 mmHg
reduction in SBP reduced the risk of MACEs by 10%,
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regardless of the presence of prior CVD (HR = 0.90,
95% CI: 0.88-0.92). MACEs include fatal or non-fa-
tal stroke, fatal or non-fatal myocardial infarction,
ischemic heart disease, and fatal or heart failure (HF)
requiring hospitalization.!*!! Compared to maintaining
BP at <140/90 mmHg, a target of <130/80 mmHg
could reduce the risk of left ventricular hypertrophy
(odds ratio [OR] = 0.63, 95% CI: 0.43-0.91)!'22I
and cerebral hemorrhage (HR = 0.37, 95% CI: 0.15-
0.95)11231 in patients with hypertension. The SPRINT
study showed that controlling SBP at <120 mmHg was
associated with a benefit in the mean survival time of
6 months to 3 years in patients with hypertension, as
compared to controlling SBP at <140 mmHg.!'** The
study also showed that a target SBP of <120 mmHg
resulted in an increased risk of serious adverse events,
including hypotension (HR = 1.67, P <0.01), syncope
(HR = 1.33, P = 0.05), electrolyte abnormalities
(HR = 1.35, P = 0.02), and acute renal impairment or
failure (HR = 1.66, P < 0.01).1"'* A recent open-cohort
RCT of 33,995 individuals in China suggested that a
control rate of 57% could be achieved after 18 months
of intervention targeting 130/80 mmHg in the general
community-dwelling  population, confirming that
antihypertensive regimens with 130/80 mmHg as the
target in the community-dwelling general population
were feasible.['?’l Further studies showed that, after
36 months of intervention and follow-up, an intensified
antihypertensive regimen resulted in a 33% reduction in
the risk of cardiovascular events and a 30% reduction
in the risk of cardiovascular death, while continuing to
improve control rates with a target of 130/80 mmHg.
Compared with the control group, despite the increased
incidence of hypotension in the intervention group, no
significant differences in injurious falls, symptomatic
hypotension, or syncope were reported between the
two randomization groups, confirming that intensified
antihypertensive treatment was safe and effective in the
community-dwelling general population.!!2¢!

In addition, a secondary analysis of the CRHCP study
showed that an intensive antihypertensive regimen
(<130/80 mmHg) significantly reduced the risk of
cardiovascular and cerebrovascular events in normo-
tensive patients aged <60 years (HR = 0.64, 95% CIL:
0.56—0.75)."71 It should be noted that clinicians should
consider potential adverse effects, such as hypotension,
syncope, electrolyte abnormalities, and acute kidney
injury, when developing specific antihypertensive strate-
gies for each patient with hypertension.

Clinical question 11-2: What is the target value for blood
pressure control in patients with hypertension combined with
atrial fibrillation?

Recommendations

For patients with hypertension combined with AF, the
target BP is recommended to be <130/80 mmHg (2C).
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Evidence and rationale

Hypertension is a common independent risk factor for
AF, and more than 20% of AF cases can be attributed to
hypertension.!'?$/ Recent studies have suggested that inten-
sive BP control can offer additional benefits to patients
with both hypertension and AE. A post hoc analysis of
the Action in Diabetes and Vascular Disease: Preterax
and Diamicron MR Controlled Evaluation (ADVANCE)
study showed that intensive BP lowering significantly
reduced the risk of all-cause mortality, cardiovascular
death, myocardial infarction, stroke, and hospitalization
for HF in patients with diabetes and AFE.'*’l Moreover,
an individual-level systematic review of 22 RCTs involv-
ing 188,570 participants demonstrated that a 5-mmHg
reduction in SBP reduced the risk of MACEs by 9%. This
benefit was similar between patients with and without
AF (with AF: HR = 0.91, 95% CI: 0.83-1.00; without
AF: HR = 0.91, 95% CI: 0.88-0.93).13% Observational
studies have consistently shown that patients with AF
whose BP is controlled to <130/80 mmHg have a signifi-
cantly lower risk of MACEs and dementia than do those
with BP >130/80 mmHg.!"31-1321 Additionally, elevated
BP (SBP >136 mmHg) is an independent risk factor for
thromboembolism and major bleeding in patients with
AFE.['33] Therefore, it is reasonable to set a BP target of
<130/80 mmHg for patients with hypertension and AF;
however, large-scale RCTs to fully support this target
are lacking. In clinical practice, the patient’s age, comor-
bidities, and medication tolerance to ensure that BP is
managed within an appropriate range for each individual.

Clinical question 11-3: What is the target value for blood
pressure control in patients with hypertension combined with
coronary heart disease (CHD)?

Recommendations

For hypertensive patients combined with CHD, a BP tar-
get of <130/80 mmHg is recommended (2B).

Evidence and rationale

Hypertension is a leading risk factor for CHD, and
effective BP can reduce the risk of cardio-cerebrovascular
morbidity and mortality in patients with hypertension
and CHD. The 2017 ACC/AHA guidelines!®’ and 2023
ESH guidelines’! both recommended that the BP tar-
get in patients with hypertension and CHD should be
<130/80 mmHg. However, domestic guidelines!'** recom-
mend an antihypertensive target of <140/90 mmHg
for patients with hypertension and CHD, which can
be reduced to <130/80 mmHg if tolerated. However,
attention should be paid to the fact that diastolic blood
pressure (DBP) should not be reduced too much. Systematic
evaluation showed that every 10-mmHg reduction in SBP
was associated with significantly reduced risks of CHD
(RR = 0.83, 95% CI: 0.78-0.88), MACEs (RR = 0.80,
95% CI: 0.77-0.83), and all-cause mortality (RR = 0.87,
95% CI: 0.84-0.91).1'"21 Patients with a mean achieved
SBP of 120-124 mmHg had a lower risk of MACEs
(HR = 0.71, 95% CI: 0.60-0.83) and all-cause mortality
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(HR = 0.73, 95% CI: 0.58-0.93),!%] as compared to
patients with a mean achieved SBP of 130-134 mmHg.
Thus, the current guidelines recommend a BP target of
<130/80 mmHg for patients with hypertension and
CHD. Nevertheless, this guideline does not recommend
a lower limit for the BP control target in patients with
hypertension and CHD, since the current relevant clinical
evidence derived from observational studies has shown
contradictory results,13%137]

Notably, the BP target should be comprehensively evaluated
after considering both the individual situation and
tolerance of patients with CHD with HE asthenia, or

senescence, and a BP lower than 130/80 mmHg should
be avoided.

Clinical question 11-4: What is the target value for blood
pressure control in patients with hypertension combined with
heart failure?

Recommendations

A target BP control value of <130/80 mmHg is recom-
mended for hypertensive patients with reduced ejection

fraction as well as preserved ejection fraction in cardiac
failure (2B).

Evidence and rationale

Hypertension is the major cause of HE BP manage-
ment is a pivotal therapeutic strategy for improving the
prognosis of cardiovascular outcomes in patients with
hypertension and HFE. A target of <130/80 mmHg has
been recommended by most current guidelines for hyper-
tension with chronic HF with reduced ejection fraction
(HFrEF).[6:39:1351381 However, the BP targets of patients
with hypertension and HF with preserved ejection frac-
tion (HFpEF) are not clearly recommended in current
guidelines, and the relevant evidence-based medicine is
also lacking.

A review of a large-scale meta-analysis published in Lan-
cet in 2016 suggested that a 10 mmHg reduction in SBP
can significantly reduce the incidence of HF (RR = 0.72,
95% CI: 0.67-0.88), MACEs (RR = 0.80, 95% CI:
0.77-0.83), and all-cause mortality (RR = 0.87, 95%
CI: 0.84-0.91) in patients with hypertension.!'!?] A
systematic review published in 2019 showed that SBP
<140 mmHg was associated with a significantly lower
risk of HE particularly in patients aged 65 years or older
who do not have diabetes.!'3) A meta-analysis published
in 2019 demonstrated that the hospitalization rate for
HF in the intervention group (134.7-130.2 mmHg)
was lower than that in the control group (134.4-
133.3 mmHg, RR = 0.89, 95% CI: 0.82-0.97).1140I
Moreover, a decrease of 3-130 mmHg in SBP may be
related to a reduction in HF hospitalization in patients
with HFpEE.

A BP target of <130/80 mmHg is reccommended in patients
with hypertension and HF (including both HFrEF and
HFpEF) to improve long-term prognosis and reduce the
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risk of cardiovascular events. However, considering that a
lower BP may affect long-term prognosis, the lower limit
remains unclear in patients with HE. In clinical practice,
BP should be adjusted according to the status and tolerance
of the individual patient.

Clinical question 11-5: What is the target value for blood
pressure control in patients with hypertension combined with
diabetes?

Recommendations

In hypertensive patients combined with diabetes, a target
of SBP <130 mmHg (2C) and DBP <80 mmHg (GPS) is
recommended.

Evidence and rationale

Hypertension complicated by diabetes can severely
threaten the cardiovascular system; increase the risk of
myocardial infarction, stroke, and all-cause mortality;
and increase the risk of HE kidney disease, and microvas-
cular events.['*!l BP lowering, which decreases the risk
of myocardial infarction, HF, and microangiopathy, is
an important treatment strategy for patients with hyper-
tension complicated by diabetes.'*>!43 ASCVD risk
assessment was introduced to identify individual targets
for BP reduction.!'*>!*3] The 2024 American Diabetes
Association in Medical Care Standards in Diabetes recom-
mended that patients with diabetes and hypertension who
are at high cardiovascular risk (suffer from ASCVD or
risk of 10 years, ASCVD >10%) should lower their BP to
<130/80 mmHg, provided that it is safe to achieve their
BP target.!'*?l A meta-analysis has shown that, in adults
with diabetes and elevated SBP, an intensive SBP target of
<120-140 mmHg decreased the risk of diabetes-related
mortality (RR = 0.60, 95% CI: 0.50-0.92) and fatal
(RR = 0.41, 95% CI: 0.20-0.84) or non-fatal stroke
(RR = 0.60, 95% CI: 0.43-0.83). Moreover, in patients
with diabetes who have an elevated DBP (90 mmHg),
an intensive treatment with a DBP target of 80 mmHg
decreased the risk of MACEs."**! A post hoc analysis of
two randomized trials showed that, in patients with dia-
betes whose SBP ranged from 130 mmHg to 180 mmHg,
antihypertensive therapy (target SBP of <120 mmHg)
decreased the risk of the primary composite end-point
(HR = 0.82, 95% CI: 0.73-0.93), including unstable
angina pectoris, myocardial infarction, acute HF, stroke,
and cardiovascular death.['*¥] The diastolic blood pres-
sure-lowering target goal for patients with hypertension
combined with diabetes mellitus, combined with the
current evidence and referring to the recommendations of
existing domestic and foreign guidelines,!*6:2%30:134136] jq
suggested to be <80 mmHg.

Clinicians should focus on comprehensive risk fac-
tor management, including BP and glucose control,
lipid-lowering therapy, and antithrombotic therapy, in
patients with hypertension and diabetes to reduce the
risk of ASCVD. Furthermore, potential adverse reactions,
such as hypotension, syncope, and falls, should be con-
sidered. For older and weak patients, blood perfusion of
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important target organs should be considered, and the
BP target should be appropriately raised to improve their
quality of life."*?! For patients with diabetes complicated
with CHD, particularly those with acute coronary syn-
drome, the BP control target also needs to be increased
appropriately.4°]

Clinical question 11-6: What is the optimal blood pressure
target in older patients with hypertension?

Recommendations

In older patients (aged 65-79 years) with hypertension, a
BP target of <130/80 mmHg is recommended (2B).

In very old patients (>80 years) with hypertension, if
well-tolerated, lowering the office SBP to 130-139 mmHg
can be considered (GPS).

Evidence and rationale

Hypertension is prevalent among older individuals,
with a prevalence exceeding 50%.!"*”] The optimal BP
target for older patients with hypertension has been
hotly debated.!*3%148] Recently, mounting evidence indi-
cated that older patients may benefit additionally from
intensified SBP lowering. In the SPRINT trial, intensive
SBP lowering (<120 mmHg) vs. standard SBP lowering
(<140 mmHg) was associated with 20% and 37% reduc-
tion in the risk of composite cardiovascular outcomes
among individuals aged 50-75 years and >75 years,
respectively.!1* In 2021, BPLTTC pooled 358,707 subjects
from 51 RCTs and categorized them into five baseline age
groups (<55 years, 55-64 years, 65-74 years, 75-84 years,
and >85 years). Achieving a 5 mmHg reduction in SBP
reduced MACE (fatal or non-fatal stroke, fatal or non-fa-
tal myocardial infarction or ischemic heart disease, or
HF causing death or requiring hospital admission) risks
by 18%, 9%, 9%, and 9% in the first four age groups,
respectively (i.e., HR 55 = 0.82, 95% CI: 0.76-0.88;
HR55_64 = 091, 95% CI: 088—095, HR65_74 = 091,
95% CI: 0.88-0.95; HR75_g4 = 0.91, 95% CI: 0.87-0.96).
Similar patterns of proportional risk reduction were
observed for a 3 mmHg reduction in DBP.??! The STEP
trial, which was based on the Chinese population, provided
strong clinical evidence supporting intensive antihyper-
tensive therapy.'’’! In patients aged 60-80 years with
hypertension, the risk of MACE (a composite outcome
of stroke, acute coronary syndrome, acute decompensated
HE, coronary artery revascularization, AF, or cardiovascu-
lar death) was significantly lower (HR = 0.74, 95% CI:
0.60-0.92) in patients assigned intensive treatment (SBP
target, 110 mmHg to <130 mmHg) than in those assigned
standard treatment (130 mmHg to <150 mmHg). Of
note, the risk of safety outcomes (including dizziness,
headache, syncope, fracture, vascular edema, cough, and
urticaria), except for hypotension, was comparable (2.6 %
vs. 3.4%, P = 0.03) between treatment groups. Although
neither the SPRINT!''* nor the STEPU!S trial included
hypotension-related adverse events as primary outcomes,
their primary composite end-points included both hyper-
tension- and hypotension-related adverse effects. For
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patients aged >80 years, solid clinical evidence addressing
the optimal BP target remains limited, and recommenda-
tions are based on existing guidelines and expert opinions.

For older patients with hypertension who are in poor
general condition, have cognitive dysfunction, fragility,
or limited life expectancy, individualized BP targets
should be customized according to their personal situa-
tion.!1*%1591 Additionally, antihypertensive drug treatment
in older patients needs to involve increased monitoring
of adverse reactions and tolerance, and should reduce the
intensity of treatment when necessary.!®!

Clinical question 11-7: What is the recommended target value
for blood pressure control in patients with hypertension and
acute hemorrhagic stroke?

Recommendations

For hypertensive patients with acute hemorrhagic stroke,
BP is recommended to be lowered in the acute phase and
the SBP should be maintained at 130-140 mmHg (2C).

Evidence and rationale

It has been recommended that patients with hyperten-
sion complicated by intracerebral hemorrhage (ICH)
receive antihypertensive treatment in the acute stage
and that BP should be controlled within a certain
range. Current foreign and domestic guidelines on
hypertension and stroke are controversial regarding the
recommended BP targets in the acute stage of ICH. The
2019 National Institute for Health and Care Excellence
(NICE) guideline in the UK recommend that it is safe
to control SBP within 130-140 mmHg during the acute
stage of ICH. However, further verification is needed to
determine whether functional outcomes improve.!'3!]
The recently published Intensive Ambulance-Delivered
Blood-Pressure Reduction in Hyperacute Stroke Trial
(INTERACT4) study involved ultra-early BP lowering in
an ambulance in patients with suspected acute stroke.
Although the results of this study do not conclusively
confirm that ultra-early BP reduction is associated
with functional outcomes in patients with acute stroke,
targeting an ultra-early SBP target of 130-140 mmHg
in patients experiencing acute hemorrhagic stroke sig-
nificantly reduces the risk of poor outcomes.!'3?] On
the other hand, the 2024 ESC Guidelines on Hyper-
tension suggest that SBP in patients with cerebral
hemorrhage should be limited to 140-160 mmHg to
prevent hematoma expansion and improve functional
prognosis; however, overly rapid reductions in SBP of
more than 70 mmHg are thought to be associated with
renal impairment and early neurological deterioration.!
These different recommendations may be due to the dif-
ferent sources of evidence. Patients admitted to hospitals
with SBP >220 mmHg generally require strict BP control
by default; therefore, they are rarely included in clinical
studies. There is no clear evidence on the safety and
efficacy of antihypertensive treatments in these patients.
Recent systematic reviews and RCTs support the need
for antihypertensive treatment in the acute phase of
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hypertension complicated by ICH; however, BP must be
controlled within a certain range. A secondary analysis
of the ATACH2 trial found an increased incidence of
adverse cardiac and renal events with an SBP target of
below 130 mmHg.!"33 Therefore, combined with clinical
practice experience, 130-140 mmHg may be a reasona-
ble SBP range in the acute stage of ICH. More accurate
BP targets still need to be confirmed by further RCTs.

In clinical antihypertensive treatment for the acute stage
of ICH, close attention should be paid to the patient’s
history of hypertension, baseline BP, elevated intracranial
pressure, and BP at admission. After excluding con-
traindications, the appropriate drugs should be selected
for prudent antihypertensive treatment. During antihy-
pertensive treatment, BP should be closely monitored,
and vital signs should be considered, avoiding further
deterioration of neurological function due to excessive
BP variations.

Clinical question 11-8: Above which blood pressure level
should antihypertensive therapy be initiated in patients with
hypertension combined with acute ischemic stroke (AIS)?

Recommendations

In AIS patients not receiving intravenous thrombolysis or
endovascular treatment (EVT), antihypertensive treatment
is recommended to be initiated with SBP >220 mmHg
and/or DBP >120 mmHg (2C).

For patients with AIS who are scheduled for intravenous
thrombolysis and EVT, BP should be controlled within
<185/110 mmHg before treatment (2C).

For patients with AIS who have undergone EVT and
achieved successful recanalization, early intensive antihy-
pertensive therapy should be avoided (1B).

Evidence and rationale

Consensus regarding the strategy for BP control in
patients with AIS during the acute phase is lacking.
AIS is often complicated by hypertension, which is asso-
ciated with unfavorable outcomes, such as early stroke
recurrence.* Many studies have reported a U-shaped
relationship between BP and outcomes in patients with
AIS.1531 Both too low and too high will lead to unfavora-
ble outcomes. Some studies have found that large BP
variability also leads to unfavorable outcomes, indicating
that moderate antihypertensive treatment may be needed
when BP is too high in the acute stage of AIS. An RCT
involving patients with baseline BP <220/120 mmHg
did not show a difference in outcomes between antihy-
pertensive treatment and placebo, whereas in previous
studies, 3 patients with BP >220/120 mmHg were
considered to be above the upper limit of cerebral blood
flow regulation and required antihypertensive treatment
by default. Therefore, some guidelines recommend
initiating antihypertensive treatment only when BP is
>220/120 mmHg.[»!%/1 A meta-analysis showed that
antihypertensive treatment within 72 h of stroke onset
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did not improve outcome (90-day modified Rankin score:
OR =1.01, 95% CI: 0.94-1.08, P = 0.75), and could not
reduce the risk of death (OR = 1.03,95% CI: 0.92-1.15,
P = 0.59).1"38 Therefore, there is no clear evidence of the
safety, efficacy, or reasonable targets of antihypertensive
treatment. On the basis of current studies and clinical
experience, patients with AIS with SBP >220 mmHg and/
or DBP >120 mmHg are recommended to receive antihy-
pertensive treatment when intravenous thrombolysis and
EVT are not performed.

The effect of BP on prognosis is also related to the vascu-
lar recanalization status.!'>°! At present, the view that BP
must be controlled in patients with AIS before thromboly-
sis is relatively consistent; however, evidence to support a
target value is lacking. The results from a meta-analysis
showed that, for every 10 mmHg increase in baseline
SBP, the odds of a favorable outcome after thrombolysis
decreased by 7% (OR = 0.93, 95% CI: 0.91-0.94), and
the risk of ICH increased by 12% (OR = 1.12, 95% CI:
1.08-1.16).11%1 Since patients with SBP >185 mmHg or
DBP >110 mmHg were generally excluded from most
previous RCTs on recombinant tissue plasminogen activa-
tors, some guidelines recommend thrombolytic therapy if
the BP is below 185/110 mmHg. However, some studies
have shown that prethrombolysis BP (<185/110 mmHg
or not) is not associated with the outcome,!'*!! suggesting
that according to the current guidelines, it may be safe
to maintain prethrombolysis BP below 185/110 mmHg
without increasing the risk of unfavorable outcomes, but
the exact target BP requires further evidence. A previous
study has shown that a higher BP on admission is associated
with a lower rate of recanalization and worse clinical
outcomes in patients undergoing EVT,'®? suggesting that
BP control before recanalization therapy may reduce the
incidence of unfavorable outcomes. Current guidelines! ¢!
and consensus indicate that many RCTs!!¢*-1¢7) regarding
EVT have excluded patients with BP >185/110 mmHg.
Until more definitive results are published, it may be
reasonable to use a BP target of <185/110 mmHg before
EVT.

Regarding the use of BP lowering in patients with
acute stroke who have undergone EVT, the recently
published Intensive Blood Pressure Control after End-
ovascular Thrombectomy for Acute Ischaemic Stroke
(ENCHANTED2/MT)!"%81 and OPTIMAL-blood pres-
surel'®! studies showed that intensive BP lowering was
associated with poor outcomes; therefore, early intensive
BP lowering should be avoided after recanalization in
patients with AIS.

Currently, clear guidance regarding the benefits and tar-
get values for lowering BP in patients with AIS during
the acute phase is lacking. From the current evidence,
it can be deduced that both a high baseline BP and
large BP variability may lead to unfavorable outcomes.
Therefore, careful and appropriate BP management
strategies should be formulated according to the indi-
vidual patient condition and their recanalization status.
Continuous BP monitoring is necessary during the acute

phase of AIS.
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Clinical question 11-9: What is the blood pressure target
for hypertensive patients with stable stroke (including
hemorrhagic and ischemic stroke)?

Recommendations

For hypertensive patients with stable stroke, a BP target
of <130/80 mmHg is recommended to prevent stroke
recurrence (1A).

Evidence and rationale

In terms of BP control targets for stroke patients with
stable status, the recommendations from hypertension
guidelines of the past 5 years are consistent with stroke
guidelines, which both recommending that hypertensive
patients with a history of previous stroke (including hem-
orrhagic and ischemic stroke) should have BP maintained
below 130/80 mmHg to reduce the risk of stroke recur-
rence and vascular events.[®3%170 Both the Continue or
Stop Post-Stroke Antihypertensives Collaborative Study
(COSSACS)!"7 and China Antihypertensive Trial in Acute
Ischemic Stroke (CATIS)!'7? studies have shown that
starting or restarting antihypertensive treatment is associ-
ated with improved BP control after discharge; therefore,
BP control in patients with previous stroke is considered
to have certain clinical benefits. Recent systematic reviews
have been consistent regarding SBP targets, with studies
showing that, compared to SBP of 130-140 mmHg (9.2 %,
95% CI: 6.9-12.1%) and SBP of >140 mmHg (11.7%,
95% CI: 9.4-14.3%), patients with an SBP <130 mmHg
had a lower risk of stroke recurrence (8.3%, 95% CI:
7.0-9.8%, P <0.05).1'731741 With respect to DBP control
targets, compared to a DBP of 85-90 mmHg (12.3%,
95% CI: 7.3- 20.1%) and DBP >90 mmHg (19.2%,
95% CI: 14.5-24.9%), patients with DBP <85 mmHg
had a lower risk of stroke recurrence (11.9%, 95% CI:
9.2-15.1%, P = 0.03).1"7%1 According to current guide-
lines, DBP should be maintained at <80 mmHg. In
summary, patients with stable stroke should have long-
term BP control, and BP control to <130/80 mmHg may
be beneficial in reducing stroke recurrence.

Clinical question 11-10: What is the target blood pressure for
non-dialysis chronic kidney disease (CKD) patients?

Recommendations

Non-dialysis CKD patients with urinary protein >300 mg/day
whose office BP is consistently >140 mmHg systolic or
>90 mmHg diastolic should be treated with a target
BP of <130/80 mmHg, and a further reduced SBP of
120 mmHg, if tolerated (2B).

Non-dialysis CKD patients with urinary protein <300 mg/day
whose office BP is consistently >140 mmHg systolic or
>90 mmHg diastolic should be treated with a target of
<140/90 mmHg, and a further reduced SBP of 130 mmHg,
if tolerated (2B).
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Evidence and rationale

The prevalence of CKD in China is 8.2%, affecting an
estimated 82 million patients.'”’l The prevalence of
hypertension in non-dialysis CKD patients in China
is 67.3%, which is significantly higher than that in the
general population.['”®! Hypertension is a major risk
factor for the occurrence and development of CKD,
and significantly increases the risk of CVD and death.
Previous systematic reviews have shown that inten-
sive antihypertensive treatment (BP <130/80 mmHg)
resulted in an 18% risk reduction of composite end-
points in CKD patients (doubling of serum creatinine,
50% decline in glomerular filtration rate [GFR], or
end-stage renal disease [ESRD]) (HR = 0.82, 95% CI:
0.68-0.98) and a 21% reduction in the risk of ESRD
(HR = 0.79, 95% CI: 0.67-0.93). In subgroup analy-
sis, intensive antihypertensive therapy did not improve
renal outcomes in CKD patients without proteinuria,
but it reduced the risk of renal failure in patients with
proteinuria (RR = 0.76,95% CI: 0.64-0.89). When pro-
teinuria exceeds 300 mg/day, intensive antihypertensive
treatment reduced the risk of composite endpoint events
(50% [or 25 mL-min~"-1.73 m™2 decrease in GFR, kidney
failure, or death]) in CKD patients (HR = 0.74, 95%
CI: 0.56-0.99).1'77:1781 Among the overall population of
the SPRINT, targeting an SBP <120 mmHg, as compared
with <40 mmHg, showed a decreased risk of MACEs and
all-cause death, but an increased risk of adverse events,
such as acute kidney injury, incident CKD, hypotension,
and electrolyte abnormality.l''*17?l Among participants
who had CKD at baseline, no significant benefits in pri-
mary cardiovascular and renal outcomes were noted.!'!#
In 2017, a systematic review, aiming to evaluate BP con-
trol goal of CKD patients without diabetes, revealed that
compared with standard BP control (<140/90 mmHg),
intensive BP control (<130/80 mmHg) did not show a
significant difference on the annual rate of change in
GFR (MD = 0.07 (mL-min~'-1.73 m™?)/year), composite
renal outcome (creatinine doubling, 50% reduction in
GFR, or ESRD, RR = 0.99, 95% CI: 0.81-1.21), or all-
cause mortality (RR = 0.81, 95% CI: 0.64-1.02).1130]
In addition, the pooled estimates showed an increased
risk of dizziness with intensive BP-lowering treatment
(RR = 1.13, 95% CI: 1.05-1.22). Therefore, intensive
antihypertensive treatment may increase the risk of
adverse events in patients with CKD.

In clinical practice, risks and benefits should be balanced
according to tolerance and clinical characteristics and

to individualized BP control targets for patients with
CKD.

Clinical Question 12: Do Patients with Hypertension Need to
Reach the Blood Pressure Standard within Four Weeks?

Recommendations

Hypertensive patients without clinical comorbidities and
aged <65 years are recommended to achieve BP targets
within 4 weeks (2D).
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Evidence and rationale

The Physicians—Patients Survey found that both physicians
and patients wanted to reach BP targets as soon as possi-
ble."811 A retrospective study showed that total mortality in
hypertensive patients was elevated with prolonged BP diag-
nosis—control time (D-C time), and those with a D-C time
>90 days had a higher risk of all-cause mortality than did
those with a D-C time of <30 days (HR = 1.153, 95% CIL:
1.018-1.306).1'821 The results of the Felodipine Event
Reduction (FEVER) study showed that the risk of stroke
(HR = 0.67, 95% CI: 0.52-0.86), cardiovascular events
(HR = 0.61, 95% CI: 0.49-0.75), and all-cause mortality
(HR = 0.55, 95% CI: 0.39-0.78) was significantly lower
in patients who met the BP target than in those who did
not meet the target, and the risk of stroke and cardiovas-
cular events was significantly lower in those who met the
BP target than in those who did not meet the target within
3-6 months, while there was no statistical significance in
the risk of all-cause death.!['®3 However, in clinical practice,
it takes much longer than four weeks for hypertensive
patients to achieve good BP targets.!'82!84 Based on evi-
dence and patient preferences, this guideline recommends
that hypertensive patients without clinical comorbidities
and aged <635 years achieve BP targets within 4 weeks; how-
ever, the rate of BP lowering should not be too rapid in the
elderly, frail, and patients with autonomic dysfunction or
orthostatic hypotension (OH), so such patients can extend
the time of BP targets according to the actual situation.!'%?!

Clinical question 13: How to Recommend Initiation of
Antihypertensive Drug Therapy for Hypertensive Patients
without Clinical Complications?

Recommendations

Angiotensin-converting enzyme (ACE) inhibitors, angioten-
sin-receptor blockers (ARBs), calcium-channel blockers
(CCBs), and diuretics are recommended as first-line therapy in
hypertensive patients without clinical complications (1B).

Evidence and rationale

For hypertensive patients without clinical complications,
most guidelines recommend diuretics, ACE inhibitors,
ARBs, and CCBs as the initial antihypertensive agents,
while a few guidelines also recommend B-blockers as the
first-line agents.[*-18%]

In general, the clinical benefits of ARBs, ACE inhibi-
tors, CCBs, diuretics, and B-blockers for patients with
hypertension outweigh the potential risks. The results of
a network meta-analysis indicated that, compared with
placebo, ACE inhibitors were reported to be the most
effective in reducing the risk of overall cardiovascular
events, by 29% (RR = 0.71, 95% CI: 0.60-0.83) in
patients with hypertension, followed by dihydropyri-
dine CCBs (RR = 0.73, 95% CI: 0.64-0.84), diuretics
(RR = 0.73, 95% CI: 0.62-0.85), ARBs (RR = 0.79,
95% CI: 0.67-0.94), and B-blockers (RR = 0.83,
95% CI: 0.70-0.98).118¢1 Additionally, diuretics provide
the largest reduction of the risk of cardiovascular death
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(RR = 0.78, 95% CI: 0.69-0.88), followed by ACE
inhibitors (RR = 0.80, 95% CI: 0.70-0.91), dihydropyri-
dine CCBs (RR = 0.80, 95% CI: 0.71-0.89), and ARBs
(RR =0.85,95% CI: 0.74-0.97), while B-blockers failed
to reduce the risk of cardiovascular death (RR = 0.99,
95% CI: 0.87-1.13).1"8¢1 To reduce the risk of all-cause
mortality, both ACE inhibitors (RR = 0.83, 95% CIL:
0.72-0.95) and diuretics (RR = 0.89, 95% CI: 0.82-0.97)
were effective as compared to placebo.['®” Another
meta-analysis showed that CCBs significantly reduced the
risk of MACEs (RR = 0.84, 95% CI: 0.77-0.92), stroke
(RR = 0.77, 95% CI: 0.67-0.88), and cardiovascular
death (RR = 0.90, 95% CI: 0.81-0.99) as compared
with B-blockers.['88! Currently, no evidence is available to
support the efficacy of ARBs or B-blockers on all-cause
mortality in patients with hypertension without clinical
complications. Concerning safety, antihypertensive agents,
including B-blockers and thiazide diuretics, increase the
risk of discontinuing medication due to adverse effects
in patients with elevated BP.['®”! Furthermore, the results
of a meta-analysis have indicated that, compared to B-
blockers, calcium channel blockers (CCBs), angioten-
sin-converting enzyme inhibitors (ACEIs), and thiazide
diuretics can significantly reduce this risk.!*"!

In conclusion, B-blockers are less effective than other
antihypertensive drugs in improving clinical outcomes
in patients with hypertension, and their safety is lower.
Therefore, these guidelines do not recommend B-blockers
as first-line antihypertensive drugs. However, for hyper-
tensive patients with high heart rates and sympathetic
nerve excitation, B-blockers can be considered for anti-
hypertensive treatment. In clinical practice, one or more
agents should be selected as the initial antihypertensive
drug according to the individual characteristics of the
patients and the pharmacology of the drug.

Clinical Question 14: When do Patients with Hypertension
Need to Use Combined Antihypertensive Drugs? Free
Combinations or Single Pill Combinations (SPCs)?

Recommendations

For hypertensive patients with BP >140/90 mmHg, a
combination of antihypertensive drugs is initially recom-
mended (1B).

For hypertensive patients requiring combination therapy,
an SPC is recommended as priority (2C).

As an SPC, use of a renin—angiotensin system inhibitor
(RASI) + CCB or RASI + diuretic combination is prefera-
bly recommended (2C).

Evidence and rationale

The combination of antihypertensive drugs is an important
treatment strategy for patients with hypertension. The ini-
tial combination therapy can effectively control BP, reduce
cardiovascular risk, and reduce adverse drug reactions.
The results of a systematic review showed that, com-
pared with high-dose CCB monotherapy, standard dose
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CCB + ARB combination therapy could effectively control
BP (SBP: WMD = -2.52 mmHg, 95% CI: -3.76 mmHg
to -1.28 mmHg; DBP: WMD = -2.07 mmHg, 95% CI:
-3.73 mmHg to -0.42 mmHg),!"* and reduce the risk of
adverse reactions (RR =0.84, 95% CI: 0.74-0.95)"% and
the risk of MACEs (RR = 0.84, 95% CI: 0.76-0.93).11°1]

As a new type of combined medication, an SPC typically
comprises two or more antihypertensive drugs with
different mechanisms of BP control. Compared with
single-drug free-combination therapy, an SPC has the
advantages of convenient use, good treatment compliance,
and efficacy, and represents a new trend in combination
therapy. The results of a systematic review showed that
SPCs with different ingredients showed better treatment
compliance (OR = 1.85, 95% CI: 1.37-2.49)"21 and
medication persistence!!”®! than free combinations. For
the selection of an SPC, the combination treatment scheme
preferentially recommended by most hypertension guide-
lines is ARB or ACEI combined with CCB or diuretics,
such as ACEI or ARB + dihydropyridine CCB, and ACEI
or ARB + thiazide diuretics.’! The results of a systematic
review showed that the combination of ACEI/ARB and
CCB fared better at improving the endocrine metabolism
function and renal function of patients with hypertension
than did other double or triple drug combinations.'"¥

In clinical practice, the dosage should be more carefully
considered in older or frail patients, and changes in their
BP and patient tolerance should be monitored more
closely when using combined antihypertensive drugs in
this population. The risk of hypertension increases due to
changes in the pharmacokinetics and pharmacodynamics
of antihypertensive drugs and hypotension. Therefore, the
strategy of an initial small-dose combination treatment
should be adopted when necessary.['>! Clinicians should
consider contraindications or possible adverse reactions
to drug ingredients according to the specific conditions of
the patients and should adopt an appropriate combined
drug regimen. For instance, caution should be exercised
in selecting SPCs containing thiazide diuretics in patients
with hypertension who have gout and hyperuricemia.

Clinical Question 15: Choice of Medication in Patients with
Hypertension and CHD

Recommendations

In hypertensive patients with CHD who manifest angina
pectoris, B-blocker and CCB are recommended (1C).

In hypertensive patients with CHD and prior myocardial
infarction, B-blocker and ACEI/ARB are recommended (1C).

Evidence and rationale

Antihypertensive medications (e.g., B-blockers, CCB, or
ACEI/ARB) can alleviate myocardial ischemia and prevent
serious cardiovascular events (e.g., death, myocardial
infarction, or reinfarction) by improving the coronary
blood supply and reducing myocardial oxygen consump-
tion. However, drugs for patients with hypertension and
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different types of CHD should be selected according to
their specific conditions.!*! The recommendations on
antihypertensive medication for patients with CHD are
consistent with domestic and foreign guidelines.[3-¢-1341%]

Beta-blockers and CCBs are recommended as first-choice
medications for hypertensive patients with CHD who
manifest with angina. The ACTION trial showed that
CCB can reduce the risk of a composite of all-cause mor-
tality, cardiovascular event, or procedure (HR = 0.89,
95% CI: 0.83-0.95) in patients with stable angina
pectoris.'"*”l For patients with stable angina pectoris, no
statistically significant difference in the total mortality was
seen after treatment with a B-blocker (metoprolol) or a
CCB (verapamil) (OR = 0.87, 95% CI: 0.48-1.56).1"781 A
systematic review showed that B-blockers and CCB were
equivalent in the treatment of stable angina pectoris.['’]

For patients with hypertension and CHD who have a
history of myocardial infarction, a B-blocker or ACEI/
ARB is recommended as the first-line treatment option. A
systematic review showed that compared with the placebo
or no-intervention groups, B-blocker can reduce the risk of
all-cause mortality (RR = 0.81, 95% CI: 0.73-0.90) and
MACE (RR = 0.72, 95% CI: 0.62-0.83).2°I The Ongo-
ing Telmisartan Alone and in Combination with Ramipril
Global Endpoint Trial (ONTARGET) study showed that
an ARB (telmisartan) was equivalent to an ACEI (ramipril)
in terms of the effect of alleviating the risk of all-cause
mortality (RR =0.98,95% CI: 0.90-1.07), cardiovascular
mortality (RR = 1.00, 95% CI: 0.89-1.12), and myocar-
dial infarction (RR = 1.07, 95% CI: 0.94-1.22).[201

Individualized medication recommendations should
be based on patient complications, drug tolerance, and
contraindications. For example, beta-blockers should be
discontinued in patients with severe bradycardia, high
atrioventricular block, or asthma. Non-dihydropyridine
CCB should be avoided in patients with HEF, severe brady-
cardia, and atrioventricular block, because they inhibit
cardiac conduction. ARBs can be used as an alternative in
patients who cannot tolerate ACEIs.

Clinical Question 16: Recommendation of First-Line
Antihypertensive Medications in Patients with Hypertension
and HF

Recommendations

Angiotensin-receptor neprilysin inhibitor (ARNI) is recom-
mended to replace ACEI/ARB as the first choice in patients
with hypertension and HFrEF (2B).

ARNI/ARB/ACEI can be used as the first choice in patients
with hypertension and HFpEF (2C).

Evidence and rational

ARNI is a novel drug used in the treatment of HFrEF to
control BP and improve the prognosis of CVDs. The
eutecticum of sacubitril and valsartan is a first-in-class rep-
resentative drug that exerts its effects on diuresis, natriuresis,
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vasodilation, and aldosterone secretion inhibition through
simultaneous renin—angiotensin—aldosterone system (RAAS)
blockade and natriuretic peptide system activation.???]

Instead of ACEIs/ARBs, ARNI is recommended as a first-
line RASI to control BP in patients with hypertension
and HFrEFE. The results of a systematic review published
in 2021 that included 10 studies of 1689 patients with
chronic HF showed that the SBP and heart rate in the
ARNI group were better controlled than those in the
non-ARNI group (including ARBs and ACEIs), while
DBP showed no significant difference. In terms of the
safety consideration, the ARNI group had a lower risk
of hyperkalemia and improved renal function in patients
with renal insufficiency.?®3! In addition, for hypertensive
patients with HFrEE, the combination of a B-blocker,
mineralocorticoid receptor antagonist (MRA) and sodi-
um-glucose co-transporter 2 inhibitor (SGLT21i) is also the
basic treatment, which can reduce BP and hospitalization
rate of HF and improve prognosis.[?%4!

RASIs are recommended to control BP and improve the
prognosis of CVD in patients with hypertension combined
with HFpEF, particularly in those with hypertension-in-
duced HF, whose BP levels remain higher despite symptoms
of HE The PARAMOUNT-HF study showed that N-ter-
minal pro-B-type natriuretic peptide (NT-proBNP) was
significantly reduced in the ARNI group as compared
to in the valsartan group after 12 weeks of treatment in
patients with HFpEE!?%] The Prospective Comparison
of ARNI with ARB on Management of Heart Failure
with Preserved Ejection Fraction (PARAGON-HF) study
demonstrated that, compared with valsartan, ARNI did
not significantly reduce the main composite endpoint of
cardiovascular death or total HF hospitalization (first and
recurrent) among patients with HFpEE. However, post
hoc analysis showed that, in the 12 preset subgroups, sex
and left ventricular ejection fraction (LVEF) had a higher
effect on the risk of HE. The incidence of primary endpoint
events decreased by 27% in the female subgroup, and by
22% in the LVEF <57% subgroup.?°®27l Herein, this cur-
rent guideline recommends RASIs, which include ARNI/
ARB/ACEIL and can be used as the first choice in patients
with hypertension and HFpEF. In addition, considering
that SGLT2i can significantly improve the prognosis of
patients with HFpEF, and as MRA can improve diastolic
function in patients with hypertension complicated with
HFpEF, SGLT2i, and MRA are also recommended.?*4!

ARNI has been shown to be safe and has a low incidence
of severe adverse events, but further large-sample-size
clinical trials are needed to investigate its long-term effi-
cacy and safety in hypertensive patients with chronic HE.

Clinical Question 17: Choice of Medications in Hypertensive
Patients with a History of Stroke or Transient Ischemic Attack
(TIA)

Recommendations

For hypertensive patients with a history of stroke or TIA,
ACEI (1A), diuretic (1A), or ACEI plus diuretic (1A) are
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recommended. CCB (2C) or ARB (2C) may be considered
if these agents are inappropriate or ineffective.

For hypertensive patients with a history of stroke or TIA,
B-blockers are not recommended as first-line antihyper-
tensive agents (1A).

Evidence and rationale

Hypertension is a major risk factor for stroke. Poorly
controlled BP significantly increases the risk of stroke
recurrence and antihypertensive medications can
significantly reduce the risk of stroke recurrence and
all-cause mortality.?%-2191  An existing systematic
review!?'!l showed that, compared with the placebo or
no treatment, ACEI (RR = 0.73, 95% CIL: 0.64-0.84)
and diuretic (RR = 0.72, 95% CI: 0.59-0.87) interven-
tions significantly reduced the risk of stroke recurrence
in patients with a history of stroke or TIA. However,
ARB (RR = 0.95, 95% CI: 0.87-1.03) and B-blockers
(RR=0.94,95% CI: 0.75-1.18) had no significant effect.
A network meta-analysis showed that compared with pla-
cebo, ACEI in combination with diuretics reduced the risk
of stroke recurrence (OR = 0.54, 95% CI: 0.33-0.90).[212]
Currently, the efficacy of CCB in reducing the risk
of recurrent stroke in patients with a history of stroke
remains controversial. A recent systematic review showed
that, compared with non-CCB antihypertensive regimens,
CCB monotherapy reduced the risk of stroke recurrence
(OR = 0.41, 95% CI: 0.24-0.70).2131 However, another
systematic review showed that CCB intervention did not
significantly reduce the risk of recurrent stroke as com-
pared to placebo or no treatment (RR = 0.55, 95% CI:
0.18-1.67).12'11 Although current evidence suggests that
ARBs do not significantly reduce stroke recurrence, they
can be considered for patients with a history of stroke
or TIA who are intolerant to ACEI In addition, despite
conflicting evidence on the effectiveness of CCB in reduc-
ing stroke recurrence, CCB can be considered for patients
who are intolerant or contraindicated to the above-
recommended regimens, given their widespread use in China
and well-documented use in primary stroke prevention.

Owing to the high risk of cardiovascular events in
patients with hypertension with a history of stroke or
TIA, physicians should carefully assess the BP status of
these patients, adjust medications gradually, and monitor
them closely for serious adverse drug reactions.

Clinical Question 18: What Drugs are Recommended to
Improve the Prognosis of Patients with Hypertension and Type
2 Diabetes?

Recommendations

In patients with hypertension and type 2 diabetes, ACEI/
ARB is recommended for BP control (1B).

In patients with hypertension and type 2 diabetes, SGLT2i
(2B) or GLP-1RA (2B) is recommended for optimal treat-
ment.
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Evidence and rationale

For patients with hypertension and diabetes, failure
to control BP and glucose may lead to complications
such as myocardial infarction, stroke, CKD, peripheral
neuropathy, and retinopathy. Besides lifestyle interven-
tion, rational drug therapy is essential to improve the
long-term prognosis of these patients. A systematic
review has shown that in patients with hypertension and
type 2 diabetes, ACEI/ARB reduced the risk of MACE
(RR = 0.78, 95% CI: 0.66-0.91) and HF (RR = 0.72,
95% CI: 0.61-0.83) compared with CCB. Additionally,
ACEI/ARB decreased the risk of main composite endpoint
events (RR = 0.76, 95% CI: 0.58-0.98), HF (RR = 0.59,
95% CI: 0.38-0.92), cardiovascular mortality (RR =0.63,
95% CI: 0.42-0.95), and all-cause mortality (RR = 0.61,
95% CI: 0.45-0.84) compared with p-blockers./2!#!

SGLT2i, a new oral hypoglycemic drug, reduces the reab-
sorption of glucose and sodium in the kidneys by inhibiting
sodium-glucose cotransporter-2, thereby lowering glu-
cose and BP.?'¥) GLP-1RA is a non-insulin injectable
hypoglycemic drug that lowers glucose, promotes weight
loss, and improves blood lipids by activating the gluca-
gon-like peptide-1 receptor.?’®! Compared with placebo,
SGLT2i reduced the risk of MACE (HR = 0.90, 95% CI:
0.85-0.95), cardiovascular mortality (HR = 0.85, 95% CI:
0.78-0.93), HF admissions (HR = 0.68, 95% CI:
0.61-0.76), and CKD progression (HR = 0.62, 95% CI:
0.56-0.70), as confirmed by a systematic review.?!”] A
network meta-analysis showed that GLP-1RA reduced
the risk of all-cause mortality, cardiovascular mortality,
and non-fatal myocardial infarction in patients with type
2 diabetes.?'$! Another systematic review also found
that GLP-1RA reduced the risk of all-cause mortality
(HR = 0.88, 95% CI: 0.83-0.95), cardiovascular mor-
tality (HR = 0.88, 95% CI: 0.81-0.96), and myocardial
infarction (HR = 0.91, 95% CI: 0.84-1.00).>"! Given
the protective effects of SGLT2i and GLP-1RA on car-
diovascular and renal function, and in line with recent
recommendations in both domestic and international
guidelines, our guideline recommends that patients with
hypertension and type 2 diabetes be treated appropriately
with SGLT2i or GLP-1RA [38:142,143,146,220]

Clinically, the combination of ACEI and ARB is not recom-
mended to lower BP due to the risk of hypotension,
hyperkalemia, and renal deterioration.l*!! Additionally,
potential adverse effects such as urinary tract and repro-
ductive tract infections with SGLT2i and gastrointestinal
reactions with GLP-1RA should be monitored.*!!

Clinical Question 19: Are RASIs Recommended as First-Choice
Antihypertensive Drugs in CKD Patients?

Recommendations

We recommend that a RASI be used in CKD patients with
microalbuminuria and proteinuria (1B).

We suggest that a RASI may be used in CKD patients
without microalbuminuria and proteinuria (2B).
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Evidence and rationale

The goals of antihypertensive treatment in CKD patients
are to lower BP and reduce CVD and mortality. A
systematic review and meta-analysis revealed that in
non-diabetic CKD with proteinuria, compared with pla-
cebo or active controls, RASI therapy with ACE inhibitors
or angiotensin II receptor blockers significantly reduced
the risk of composite renal failure events, including ESRD,
a doubling of serum creatinine, and a 50% reduction in
GFR (RR = 0.63, 95% CI: 0.52-0.75). However, in the
proteinuria-negative subgroup, RASI showed no signifi-
cant effect on renal failure risk (RR = 0.64, 95% CI:
0.18-2.30). For cardiovascular events, RASI was not
associated with a significantly reduced risk in both pro-
teinuria-positive and proteinuria-negative groups.?*!l A
systematic review in CKD patients with diabetes revealed
that, compared to placebo or no treatment, ACEI sig-
nificantly reduced the risk of ESRD and progression
from micro- to macroalbuminuria (RR = 0.60, 95% CI:
0.39-0.93; RR = 0.45, 95% CI: 0.29-0.69) and signifi-
cantly increased the chance of regression from micro- to
normoalbuminuria (RR = 3.06, 95% CI: 1.76-5.35). The
effect of ARB treatment on CKD patients with diabetes is
similar to that of ACEIL Although there was no significant
reduction in all-cause mortality in the ACEI or ARB group
compared with placebo or no treatment, a subgroup analy-
sis showed a significant reduction in all-cause mortality
with the maximum tolerable dose of ACEI (RR = 0.78,
95% CI: 0.61-0.98). However, there was no decrease in
all-cause mortality in patients using half or less than half
the maximum tolerable dose of ACEL[???]

In CKD patients with significantly reduced renal function,
RASI may increase the risk of hypotension, hyperkalemia,
or decreased renal function. For RASI, it is recommended
to start at a low dose, monitor renal function, potassium,
and BP, and gradually titrate to the maximum tolerable
dose. If potassium levels in the blood exceed 5.5 mmol/L,
estimated glomerular filtration rate (eGFR) decreases by
25% or more, or serum creatinine increases by 30% or
more after starting RASI treatment, other causes of kidney
deterioration, such as volume depletion or concurrent med-
ication, should be ruled out, and RASI dose reduction or
discontinuation should be considered.

Clinical Question 20: Which Hypertensive Patients should Take
Aspirin?

Recommendations

For hypertensive patients with CHD, ischemic stroke, or
peripheral vascular disease, it is recommended to take
75-100 mg/day of aspirin for long-term secondary pre-
vention (1A).

For those aged 40-65 years with hypertension and cardiovas-
cular risk, if the risk of bleeding is not high, low-dose
aspirin (75-100 mg/day) can be considered for primary
prevention (2B).

For high-risk groups for bleeding (e.g., history of gastroin-
testinal bleeding, recent cerebral hemorrhage, use of drugs
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that increase bleeding risk, uncontrolled hypertension),
aspirin for primary prevention is not recommended (2C).

Evidence and rationale

The primary cause of acute cardiovascular events in
patients with ASCVD is thromboembolism from rup-
tured atherosclerotic plaques. Aspirin has an antiplatelet
aggregation effect that reduces thrombosis and prevents
cardiovascular events.!*?>224] However, aspirin increases
the risk of bleeding, particularly gastrointestinal bleeding,
so its benefit-risk ratio must be carefully evaluated in
clinical practice.!??’!

For secondary prevention of ASCVD patients, both
domestic and international guidelines recommend that
hypertensive patients with ischemic heart disease use low-
dose aspirin for long-term secondary prevention.!>75-22!
However, for hypertensive patients without ASCVD, aspi-
rin use for primary prevention varies internationally. The
ESC/ESH hypertension guideline in 2018 clearly states
that aspirin is not recommended for primary prevention
in hypertensive patients.l’! Several guidelines and expert
consensus suggest low-dose aspirin (75-150 mg/day)
may be considered for primary prevention in high-risk
groups such as patients with hypertension and diabetes,
CKD, or cardiovascular risk aged 50-69 years (10-year
cardiovascular risk >10% or hypertension with >3 other
risk factors).!14-227:228] According to A Study of Cardio-
vascular Events in Diabetes (ASCEND) study, compared
with placebo, aspirin treatment has a lower incidence of
severe vascular events but a higher incidence of major
bleeding in adult diabetic patients without evident
CVD.??I Primary prevention with aspirin has shown sig-
nificant risk reductions for MACE (HR = 0.89, 95% CI:
0.84-0.95) and myocardial infarction (HR = 0.85, 95% CIL:
0.76-0.87).13% However, it increases risks of major hemorrhage
(HR =1.43,95% CI: 1.30-1.56), intracranial hemorrhage
(HR = 1.34, 95% CI: 1.14-1.57), and gastrointestinal
bleeding (HR = 1.56, 95% CI: 1.38-1.78).

In 2022, Calderone et all*3! pubhshed the largest
meta- analy51s on the efficacy of aspirin in primary preven-
tion, which included 21 RCTs involving 173,810 patients
without CVD. The results showed that aspirin could
reduce the risk of MACE by 11%, but it also increased the
risk of major hemorrhage and gastrointestinal bleeding,
particularly in individuals under 65 years old. The ACC/
AHA Guidelines for Primary Prevention of Cardiovascular
Diseases in 2019, the Guidelines for Primary Preven-
tion of Cardiovascular Diseases in China in 2020,1%%! and
the Guidelines of the United States Preventive Services
Working Group in 2022232 all recommend an age limit
of 40 years for primary prevention with aspirin.

Furthermore, several guidelines and expert consensus
indicate that aspirin is not recommended for primary
prevention in the following groups: individuals aged
>60 years; those with a high risk of bleeding (e.g., those
taking antiplatelet drugs, anticoagulants, glucocorticoids,
or non-steroidal anti-inflammatory drugs that increase
bleeding risk, as well as those with a history of gastrointes-
tinal bleeding, peptic ulcer, cerebral hemorrhage within the
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last 3 months, thrombocytopenia, coagulation disorders,
severe liver disease, CKD stages 4-5, non-eradicated Heli-
cobacter pylori infection, or uncontrolled hypertension).
In these cases, the risk of bleeding is assessed to be greater
than the benefit of thrombosis prevention.!?27-228:2321

In conclusion, the benefits and risks of aspirin for primary
prevention in hypertension patients without ASCVD
should be carefully evaluated, and the recommended ther-
apy should be tailored to the individual patient’s situation.

Clinical Question 21: What is the Follow-Up Interval after
Pharmacological Intervention Initiation in Hypertensive
Patients?

Recommendations

We recommend following up hypertensive patients within
24 weeks after the initiation or adjustment of antihyper-
tensive medication until the BP target is reached (GPS).

We recommend following up hypertensive patients at
three-month intervals after reaching the BP target (GPS).

Evidence and rationale

BP control can reduce the occurrence of cardiac, cere-
bral, renal, vascular, and other complications. Therefore,
follow-up visits after the initiation of pharmacological inter-
vention in hypertension are significant. After a systematic
review of this issue, no systematic reviews/meta-analyses or
original studies were included. The recommendations are
thus based on expert consensus and previous guidelines.

Current domestic and international guidelines recommend
the same approach. The 2017 ACC/AHA Guidelines on
hypertension recommend monthly follow-up for medica-
tion adherence/compliance and effect after the initiation
or adjustment of pharmacological interventions in hyper-
tensive adults until reaching the BP target.l®/ The 2020
International Society of Hypertension Global Hypertension
Practice Guidelines recommend monthly follow-up after
antihypertensive medication initiation for hypertensive
patients.’” Similar follow-up intervals are recommended
in the Clinical Practice Guideline for Adult Hypertension—
Prevention, Screening, Counseling and Management in
the United States (2018)["38] and the 2021 World Health
Organization Guideline for the pharmacological treatment
of hypertension in adults. After reaching the BP target,
follow-up every 3—-6 months is recommended.*!

Collectively, clinical adjustments in follow-up intervals and the
scope of follow-ups for hypertension patients should be tailored
to the treatment approach and individual patient conditions.

Clinical Question 22: How to Manage Hypertension Patients in
the Community?
Recommendations

Multifaceted management models involving community
and village doctors are recommended (1A).
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Evidence and rationale

The prevalence of hypertension is increasing worldwide,
and maintaining the effects of antihypertensive treatment
in community-based management is essential. The 2023
ESH Hypertension Guideline suggests that alternative
models of hypertension care, in which other health profes-
sionals participate, may also be tested and implemented.l?!
The 2017 ACC/AHA Hypertension Guideline suggests
that team-based care for hypertension should include the
patient, the patient’s primary care provider, and other
professionals such as cardiologists, nurses, pharmacists,
physician assistants, dietitians, social workers, and com-
munity health workers.®! In China, exploratory studies on
community hypertension management, like the Shougang
study and the Kailuan study, were conducted in the last
century. This century has seen urban community hyperten-
sion management studies, such as the Shanghai Minhang
community study, the Hangzhou community study, and
the Fuwai Wang Zengwu team’s community hypertension
study. Evidence from these studies supports the community
as key to hypertension management in urban areas, though
there is a lack of evidence-based medical research on rural
community management models. Recently, the China Rural
Hypertension Control Program (CRHCP) study tested the
effectiveness and safety of intensified antihypertensive
strategies led by village doctors, along with multifaceted
management models, in community-based hypertensive
patients. In this study, 326 villages were assigned (1:1)
to either the intervention group (village doctor-led mul-
tifaceted intervention) or the control group (enhanced
usual care). The intervention group employed multifaceted
interventions: village doctors were given primary responsi-
bility and supported by a three-level management system
(county—village-hamlet). Simulated social security support,
including drug discounts and price reductions, improved
drug accessibility. Village doctors were trained to use sim-
plified drug regimens, implement information management
systems, and promote an innovative intensified antihyper-
tensive target of 130/80 mmHg. Patient-level interventions
included health education and home self-testing of BP. After
36 months, it was found that multifaceted management
models led by village doctors could achieve the intensified
antihypertensive goal of 130/80 mmHg and effectively
reduce CVD and mortality."2>12¢] This confirmed that
intensified BP interventions and multifaceted management
models led by village doctors were feasible, safe, and effec-
tive in reducing CVD and mortality.

Clinical Question 23: Should Spironolactone be the Fourth-
Line Medication for Patients with Resistant Hypertension?

Recommendations

A low dose of spironolactone (20-40 mg/day) is recommended
as the fourth-line medication for patients with resistant
hypertension whose serum potassium is <4.5 mmol/L and
eGFR is >45 mL-min~'-1.73 m™2 (1B).

Evidence and rationale

Resistant hypertension is a complex condition with chal-
lenging treatment needs and a higher likelihood of target
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organ damage. Although there is no consensus on the
definition of resistant hypertension, our guideline defines
it as BP (including HBPM or ABPM) that fails to reach
the target level in patients treated for at least 4 weeks
with three antihypertensive medications (including a
CCB, ACEI/ARB, and thiazide-type diuretic) at optimal
or maximally tolerated doses.!

Multiple guidelines recommend spironolactone as the
fourth-line antihypertensive medication for resistant hyper-
tensive patients whose serum potassium is <4.5 mmol/L
and eGFR is >45 mL-min!-1.73 m=2.3%7¢ A meta-
analysis indicated that additional spironolactone sig-
nificantly reduced office SBP (WMD = -13.15 mmHg,
95% CI: -20.79 mmHg to -5.51 mmHg), office DBP
(WMD = -3.54 mmHg, 95% CI: -5.92 mmHg to
-1.16 mmHg), 24-h average SBP (WMD = -8.71 mmHg,
95% CI: -11.46 mmHg to -5.95 mmHg), and 24-h average
DBP (WMD = -4.27 mmHg, 95% CI: -6.2 mmHg to
-2.34 mmHg) compared to placebo or other antihy-
pertensive medications.?>3 Given the side effects of
spironolactone, patients’ electrolyte levels and renal func-
tion should be monitored during administration. Multiple
guidelines recommend spironolactone at 25-50 mg/day
for antihypertensive treatment, based on the Prevention
and Treatment of Hypertension with Algorithm-based
therapy (PATHWAY) 2 study.!>*%7¢] Considering the pro-
duction standard of spironolactone in our country, a dosage
of 20-40 mg/day is recommended as the fourth-line drug
for resistant hypertension treatment.

Clinical Question 24: For Whom is Renal Denervation (RDN)
Suitable?

Recommendations

RDN can be used as a BP-lowering strategy in hyperten-
sive patients with resistant hypertension, intolerance to
antihypertensive therapy, and clinical features consistent
with sympathetic hyperactivity (2B).

Evidence and rationale

BP control remains a challenge in some patients with
resistant hypertension, for whom antihypertensive drugs alone
may not achieve the target BP. Device-based therapies provide
a reasonable alternative. Recent clinical research on RDN
has shown promising progress./*** Since 2017, randomized,
sham-controlled studies like SPYRAL HTN-OFF MED, 2]
SPYRAL HTN-ON MED,?*¢ the Global SYMPLICITY
Registry,?3”! and the three-year follow-up results of SPYRAL
HTN-ON MED&23] have provided increasing evidence for
the long-term efficacy and safety of RDN. Guidelines and
consensus statements from Asia and Europe indicate that
RDN may be a safe and effective treatment for patients
with resistant hypertension or mild to moderate hyperten-
sion,»346:231 with a low incidence of procedure-related
complications and a favorable safety profile.

A systematic review of six RCTs showed that RDN signifi-
cantly reduced office blood pressure monitoring (OBPM)
(SBP: WMD = -5.10 mmHg, 95% CI: -7.31 mmHg to
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-2.90 mmHg; DBP: WMD = -3.11 mmHg, 95% CI:
-4.43 mmHg to -1.78 mmHg) and 24-h ABPM (mean
SBP: WMD = -3.52 mmHg, 95% CI: -4.94 mmHg
to -2.09 mmHg; mean DBP: WMD = -1.93 mmHg,
95% CI: -3.04 mmHg to -0.83 mmHg)?*! com-
pared with a sham control. Another systematic review
published in 2022 showed that RDN significantly
reduced OBPM (SBP: WMD = -8.2 mmHg, 95% CI:
-17.1 mmHg to -0.8 mmHg) and 24-h ABPM (mean
SBP: WMD = -10.0 mmHg, 95% CI: -16.6 mmHg to
-3.3 mmHg) compared with sham control.l**8) Compared
with first-generation RDN technology,?*!! the second-gen-
eration RDN technology further improved BP-lowering
efficacy, with the average ABPM daytime SBP reduction
being significantly greater (6.12 mmHg vs. 2.14 mmHg,
interactive P-value = 0.04). However, there is currently no
direct evidence that RDN reduces cardiovascular events.

Drug treatment remains the preferred method for most
hypertensive patients, but some experience issues like
drug intolerance or poor compliance. A European survey
showed that approximately one-third of hypertensive
patients prefer RDN treatment./**?l Therefore, RDN may
be considered as a BP-lowering strategy in hypertensive
patients who cannot tolerate pharmacotherapy (e.g., due
to allergies or adverse reactions), whose clinical features
are consistent with sympathetic hyperactivity, and who
are willing to consider device therapy.

Clinical Question 25: Principles of Initial Management of
Hypertensive Emergencies

Recommendations

Patients with significantly elevated BP (SBP >180 mmHg
and/or DBP >120 mmHg) should be evaluated as soon as

possible for evidence of new or worsening target organ
damage (GPS).

Patients with evidence of new and progressively worsening
target organ damage should be admitted to the emergency
resuscitation unit or an intensive care unit for continuous
monitoring of BP and target organ damage and for paren-
teral administration of an appropriate agent (GPS).

The principles of BP management in hypertensive emer-
gencies: It is recommended to lower BP to a relatively
safe range while ensuring adequate organ perfusion (SBP
should be reduced by no more than 25% within the first
hour; then, if stable, to 160/100 mmHg within the next
26 h; and then cautiously to the target level during the
following 24-48 h). The magnitude and rate of BP reduc-
tion should be individualized and adjusted according to
the patient’s specific situation (GPS).

For patients with severe comorbidities (e.g., severe preec-
lampsia or eclampsia, pheochromocytoma crisis), SBP
should be reduced to less than 140 mmHg within the first
hour of treatment (GPS).

For patients with aortic dissection, SBP should be reduced
to 110-120 mmHg during the first hour of treatment while
controlling heart rate to <60 bpm, if tolerated (GPS).
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Evidence and rationale

Acute HMOD is the core feature of hypertensive emer-
gencies and the critical factor in prognosis.!>®243-2451 At
present, no specific evidence was retrieved, so recom-
mendations are based on existing guidelines and expert

consensus.

For the initial management of patients with hypertensive
emergencies, previous guidelines and consensus recom-
mendations are relatively consistent, advising that target
organ impairment should be assessed as soon as possible
for rapid identification of patients with hypertensive
emergencies. For identified patients, antihypertensive
therapy and continuous monitoring should be initiated
immediately.!»¢243244] For the rate and magnitude of
antihypertensive therapy in patients with hypertensive
emergencies, the 2017 ACC/AHA guidelines recommend
that for adults without a compelling condition, SBP
should be reduced by no more than 25% within the first
hour; then, if stable, to 160/100 mmHg within the next
2-6 h; and then cautiously to normal during the following
24-48 h.l°! Other international guidelines and consensus
documents emphasize individualized treatment strategies
while ensuring organ perfusion. The magnitude and rate
of BP reduction depend on the type of hypertensive organ
damage and the patient’s condition.[>®?43244 Regarding
the treatment strategy for patients with hypertensive
emergencies and severe comorbidities, the 2017 ACC/
AHA guidelines recommend that for adults with a
compelling condition (e.g., aortic dissection, severe preec-
lampsia or eclampsia, or pheochromocytoma crisis), SBP
should be reduced to less than 140 mmHg during the first
hour.!®’ The 2023 ESC/ESH guideline®! and 2020 ISH
guidelinel?*3! are consistent in recommending that mean
arterial pressure (MAP) should be reduced by 20-25%
within hours in patients with hypertensive emergencies with
or without acute renal failure, by 20-25% immediately in
hypertensive encephalopathy; and SBP should be imme-
diately reduced to <140 mmHg in patients with an acute
coronary event or acute cardiogenic pulmonary edema;
patients with eclampsia and severe pre- eclamp51a/hemoly-
sis, elevated liver enzymes and low platelet count (HELLP)
syndrome should immediately reduce SBP to <160 mmHg
and DBP to <105 mmHg. For patients with acute aortic
dissection, the 2017 ACC/AHA guideline recommends
that SBP should be reduced to less than 110-120 mmHg
within 1 h®l; other guidelines recommend that SBP should
be reduced to <120 mmHg immediately while controlling
heart rate to <60 bpm. 52432462481 The primary goal of these
recommendations is to reduce shear stress on the diseased
segment of the aorta by reducing BP and cardiac contractility,
though there is limited evidence to support this.

Clinical Question 26: Which Types of Hypertensive Patients
Need to be Screened for Secondary Hypertension?

Recommendations

The following patients are recommended to be screened
for common secondary hypertension (2C): (1) newly
diagnosed hypertensive patients; (2) patients with hyper-
tension onset at <40 years; (3) patients with resistant
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hypertension; (4) hypertensive patients with clinical clues
of secondary hypertension or extensive hypertension-me-
diated target organ damage.

Evidence and rationale

Newly diagnosed hypertensive patients should be screened
for common secondary hypertension causes, including
obstructive sleep apnea (OSA), renovascular hypertension,
primary aldosteronism (PA), renal parenchymal disease,
and others. Screening for secondary hypertension should
also be performed in patients with onset of hyperten-
sion at <40 years, especially those with BP levels higher
than 160/100 mmHg. Delayed diagnosis of secondary
hypertension can further aggravate target organ damage
beyond the effects of long-standing hypertension.?4¢]

Patients with resistant hypertension are at higher risk
of target organ damage and MACE, including carotid
intima-media thickening, fundus lesions, left ventricular
hypertrophy and HE myocardial infarction, stroke,
renal dysfunction, and death. Resistant hypertension
also imposes considerable public health, economic, and
social burdens due to treatment costs, related disability,
and premature death.?*2°°1 Even if BP is controlled,
patients with resistant hypertension have a higher risk of
CVDs and all-cause mortality.?’! Screening for secondary
hypertension in these patients, identifying the cause, and
providing targeted treatment can reduce the risk of cardiovas-
cular and cerebrovascular events.

Hypertensive patients with clinical indications or
extensive HMOD should be screened for secondary hyper-
tension.l’l Patients with secondary hypertension often
present characteristic clinical manifestations and signs
related to the primary disease, which can provide clues
for screening. Common causes and related symptoms and
signs of secondary hypertension are shown in Table 4.

Clinical Question 27: Who should be Screened for PA?

Recommendations

We recommend screening for PA in all patients with
hypertension, especially in those with newly diagnosed

hypertension, resistant hypertension, or hypokalemia
(2C).

Evidence and rationale

PA, which accounts for 5-10% of hypertensive patients,**?!

is one of the most common secondary causes of hyper-
tension. Compared with essential hypertension (EH),
patients with PA have an increased risk of cardiovascular
events and mortality.[?*>?5* Early screening, timely diag-
nosis, and treatment significantly improve the prognosis
for patients with PA. However, recommendations vary
regarding which patients should be screened for PA.
European and American guidelines recommend screening
high-risk patients (e.g., those with hypokalemia, resistant
hypertension), while the Japanese guideline recommends
that all hypertensive patients be screened for PA. 12552571



PISTGHIRA+ZH8LAAAAYO/FIAEIDVIASALLIAIPOOAEIEAHION/ADOAU

MY TXOMADYOINXOHISABZIYTCN+eyNIOITWNOTZTARY HIRSHAIQUE Ag [wo/wod mm|sfeuinoly/:sdny woly papeojumoq

¥202/S2/ZT uo

Chinese Medical Journal 2024;XX(XX)

WWW.Cmj.org

Table 4: Common causes and suggestive findings of secondary hypertension.

Causes

Suggestive findings

OSA
hypertension

Renal parenchymal
disease and morphology of kidney

Renovascular disease

Snoring, obesity (also can be present in non-obese), morning headache, daytime somnolence, nocturnal
A history of kidney disease, hematuria, proteinuria, nocturia, renal dysfunction, anemia, abnormal size

Recurrent flash pulmonary edema, abdominal vascular bruit, unilateral atrophic kidney, hypokalemia,

resistant hypertension, significantly elevated serum creatinine after the administration of RASI

PA

Pheochromocytoma/
paraganglioma

Hypokalemia, adrenal incidentaloma, muscle weakness (rare), AF of unknown origin

Paroxysmal, sustained hypertension or paroxysmally increasing hypertension, headache, perspiration,
palpitations when attack, abnormal glucose or lipid metabolism, BP surges precipitated by drugs

(e.g., beta-blockers, metoclopramide, sympathomimetics, opioids, and monoamine oxidase inhibitor)

Cushing’s syndrome
hypokalemia, and osteoporosis
Thyroid disease

Moon face, central obesity, sanguineous temperament, skin striae, abnormal glucose metabolism,

Hyperthyroidism: heat intolerance, hyperhidrosis, tachycardia, weight loss, diarrhea

Hypothyroidism: cold intolerance, hypohidrosis, bradykinesia, bradycardia, weight gain, astriction

Aorta coarctation

Differences in BP >20 mmHg between upper-lower extremities, BP of lower extremities significantly

lower than upper extremities (ABI <0.9), interscapular vascular bruit, rib notching on chest X-ray

1 mmHg = 0.133 kPa. ABI: Ankle-brachial index; AF: Atrial fibrillation; RASI: Renin—angiotensin system inhibitor; BP: Blood pressure; OSA:

Obstructive sleep apnea; PA: Primary aldosteronism.

Real-world data indicate that the rate of screening for
PA is extremely low, and many patients with PA may
be missed if only high-risk patients are screened.!?38-26"]
Screening for PA in all hypertensive patients will likely
improve screening rates, reduce missed diagnoses, and
improve long-term outcomes. Cost-effectiveness analyses
show that screening for PA in all hypertensive patients
not only saves medical costs but also offers health
benefits, including fewer cardiovascular events and
better BP control.[?¢1:262] Notably, the prevalence of PA
has been reported to be 4-7% among newly diagnosed
hypertensive patients, and the rate of complete clinical
success in PA patients who received surgery is up to
86%, suggesting that early screening in newly diagnosed
hypertensive patients can significantly improve out-
comes.?%3I Additionally, in newly diagnosed hypertensive
patients who have not yet commenced treatment, aldos-
terone and renin levels are unaffected by antihypertensive
medications. Therefore, all newly diagnosed hypertensive
patients should be screened for PA. Individuals with
resistant hypertension or comorbid hypokalemia should
also be screened, as PA is highly prevalent in these
populations,[264-267]

Clinical Question 28: How to Screen for PA and Which Cutoff
Value should be Recommended?

Recommendations

For PA screening, we recommend the plasma aldos-
terone-to-renin ratio (ARR) after patients remain in a
non-recumbent position for at least 2 h (1B) as the cutoff.

We recommend an ARR of 2.0 ng-dL"/mU-L as the
cutoff if ARR is calculated by plasma aldosterone con-
centration (PAC)/plasma renin concentration (PRC), and
30 ng-dL~'/ng-mL"-h™! as the cutoff if ARR is calculated
by PAC/plasma renin activity (PRA) (2C).
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Evidence and rationale

The plasma ARR is the most commonly used screening test
for PA. We recommend ARR as a screening test because
it is widely available and demonstrates high sensitivity at
the appropriate thresholds.

We suggest drawing blood after the patient has been in a
non-recumbent position (sitting, standing, or walking) for
at least 2 h to calculate the ratio of PAC to renin concen-
tration (or renin activity). Common assays for measuring
plasma aldosterone and renin include chemiluminescence
and radioimmunoassay. Studies report that PRC meas-
ured by these methods shows a high level of concordance
and similar efficacy for PA screening.l?*®! The chemilumi-
nescence method is more widely used in clinical practice
because it is easier and faster.[*®”! Setting the cutoff for
PAC/PRC at 2.0 ng-dL™!/mU-L™, the sensitivity is 0.9 and
specificity is 0.8,127% while setting the cutoff for PAC/PRA
at 30 ng-dL™"/ng-mL™"-h7!, results in sensitivity and spec-
ificity above 0.9.27! Additionally, patients with PA often
have a PAC >8 ng/dL.[>7?!

ARR is influenced by factors such as age, posture, and
medications.[233:256:2731 Although guidelines recommend
ARR for PA screening, specific cutoff values are not
consistent due to differences in populations, laboratory
assays, and downstream diagnostic tests. To improve
sensitivity and reduce missed diagnoses, a relatively
low cutoff is generally selected, while a higher cutoff
may improve specificity and avoid unnecessary inves-
tigations. Each center should select cutoffs considering
detection reagents, measuring methods, and accuracy. A
study from China using liquid chromatography-tandem
mass spectrometry (LC-MS/MS) as the gold standard
for detecting PAC found variation in measurement
accuracy among different methods.[?”#1  Although
LC-MS/MS is accurate, it is complex and has limited
feasibility.
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Clinical Question 29: How to Confirm the Diagnosis of PA in
Individuals with a Positive ARR?

Recommendations

We suggest the captopril challenge test (CCT) or seated saline
infusion test (SIT) as the confirmatory test for PA (2C).

Evidence and rationale

Patients with a positive ARR should undergo at least one
confirmatory test. Both the CCT and SIT demonstrate
high diagnostic accuracy.?”>?”¢! Compared with SIT,
CCT is safer and more feasible in an outpatient set-
ting.2772781 Although guidelines recommend CCT or SIT
as the confirmatory test, the suggested cutoff values vary,
potentially due to selection bias, varied comparators,
and different populations. Studies show that PAC post-
CCT >11 ng/dLI?75279:2801 or PAC post-SIT >8 ng/dLI1>78]
demonstrates high sensitivity and specificity for PA
diagnosis. However, a small proportion of false negatives
or positives may occur with any confirmatory test, so a
comprehensive evaluation of the patient’s clinical charac-
teristics is essential.

Clinical Question 30: Is a Washout of Interfering Medications
Necessary When Screening for PA?

Recommendations

We recommend screening for PA without stopping inter-
fering medications, though PA screening results should
be carefully interpreted if these medications cannot be
discontinued (2D).

Evidence and rationale

Commonly used antihypertensive drugs (e.g., dihydropyri-
dine calcium channel blockers, ACE inhibitors, angiotensin
IT receptor blockers, diuretics, and beta-blockers) can
influence plasma aldosterone and renin concentrations,
thus affecting ARR. Current guidelines vary on whether
to discontinue or switch antihypertensive drugs when
screening for PA. The American Endocrine Society
guidelines recommend that drugs should be stopped or
switched to agents with minimal impact on ARR, but PA
screening results with interfering medications may still
be clinically interpretable.l>®! The European Society of
Hypertension (ESH) recommends that it is unnecessary
to discontinue or switch interfering medications before
screening but suggests cautious interpretation of results.
In some undetermined cases, discontinuing or switching
medications that influence ARR may be necessary.[*>!
The Japan Hypertension Association also recommends
PA screening ideally without interfering antihypertensive
medications. Although ACEIs, ARBs, and other drugs
can affect ARR, their impact on clinical significance is
limited.[**”!

Guidelines also note that a washout of interfering anti-
hypertensive medications is cumbersome, costly, and may
cause BP fluctuations. Studies show that patients asked
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to undergo a drug washout often have poor compliance,
which can reduce screening rates in practice.[>3%281,282]
For patients at high risk of PA (e.g., those with stages
2-3 hypertension, drug-resistant hypertension, hyperten-
sion with spontaneous or diuretic-induced hypokalemia,
hypertension with adrenal incidentaloma, hypertension
with a family history of early onset hypertension or
young-age cerebrovascular accident, and hypertensive
first-degree relatives of PA patients), if initial PA screening
is negative while on interfering medications, a drug wash-
out (discontinuation or switch to non-dihydropyridine
calcium channel blockers or alpha-blockers) is recom-
mended for 2 weeks before repeat screening (4 weeks for
patients taking diuretics, including spironolactone).

If PA screening occurs with interfering medications, results
should be interpreted with consideration of the agent’s
effects. Studies indicate that antlhypertenswe drugs may
influence plasma aldosterone and renin levels but do not
significantly reduce the screening efficacy of ARR.1257:283I
Recent studies suggest lowering the ARR threshold for
PA screening to 0.7-1.0 (ng/dl)/(mU/L) when taking
interfering antihypertensive drugs.?832%41  Clinically,
if a positive ARR is obtained while on ACEI/ARBs/
non-dihydropyridine CCB/potassium-wasting diuretics, it
is likely valid, and confirmatory tests may proceed.!*>5! If
a patient at high PA risk has a negative ARR, a repeat test
should be done 2 weeks after drug washout. In patients
on beta-blockers (which may cause false positives), those
with a normal ARR do not need further testing, while
those with an elevated ARR should have repeat measure-
ment after a 2-week washout.[?>’! Potassium-sparing
diuretics (such as spironolactone) significantly impact

ARR and require a 4-week washout before ARR measure-
ment.1255:256]

Clinical Question 31: Who should be Screened for Cushing’s
Syndrome?

Recommendations

We recommend screening for Cushing’s syndrome among
adult hypertensive patients with the following characteristics
(2C): (1) features that best discriminate Cushing’s syn-
drome: easy bruising, facial plethora, proximal muscle
weakness, and purple striae. (2) Other common clinical
features: menstrual abnormalities, acne, weight gain, and
central obesity. (3) Refractory hypertension. (4) Unusual
osteoporosis for age. (5) Adrenal incidentaloma. (6) Type
2 diabetic patients who need insulin treatment or are on
two or more anti-hypertensive drugs.

Evidence and rationale

Patients with Cushing’s syndrome can develop hyper-
tension, but there is no consensus on which group of
hypertensive patients should be screened. Clinical features
that best discriminate Cushing’s syndrome include easy
bruising, facial plethora, proximal muscle weakness, and
purple striae.[?89] Other common clinical features include
menstrual abnormalities (frequent in 67% of Cushing’s
syndrome patients), acne (47 %), weight gain (69%), and
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central obesity (59%).12%¢) The annual incidence rate of
Cushing’s syndrome in the general population is only
2-3 per million.?%”! However, up to 80% of patients
with Cushing’s syndrome develop secondary hyperten-
sion,!?% and as many as 8% of patients with refractory
hypertension have hypercortisolemia.l?8”! Among patients
with unusual osteoporosis for their age—which refers to
males with normal sex hormones and females before
menopause—28%2881 and people with adrenal inciden-
taloma, 285289 the prevalence of Cushing’s syndrome is
significantly higher than that in the general population.
Hyperglycemia and hypertension are clinical characteris-
tics of excessive cortisol secretion. It has been reported
that type 2 diabetic patients who need insulin treatment
or are on two or more antihypertensive drugs have a
higher prevalence of hypercortisolism than other type
2 diabetes patients (OR = 4.50,95% CI: 1.51-13.62).12°0]
In this guideline, we recommend screening type 2 diabetic
patients who need insulin treatment or are on two or
more antihypertensive drugs, especially those with clinical
features of central obesity, purple striae, etc.

Clinical Question 32: How to Screen for Cushing’s Syndrome
among Adult Hypertensive Patients?

Recommendations

For initial screening, we recommend one of the following
tests for patients clinically suspected of Cushing’s syn-
drome: (1) 1-mg overnight dexamethasone suppression
test (2D). (2) 24-h urinary free cortisol (2C). (3) Late-
night salivary cortisol (2C).

Evidence and rationale

A recently published international consensus on diag-
nosing and managing Cushing’s syndrome recommended
screening tests, including 24-h urinary free cortisol,
late-night salivary cortisol, and the dexamethasone sup-
pression test.?”!l' A meta-analysis comparing these initial
screening tests showed that the sensitivity and specificity
of late-night salivary cortisol, the overnight 1-mg dexa-
methasone suppression test, 24-h urinary free cortisol,
and the low-dose 2-day dexamethasone test were 95.8%,
98.6%, 94.0%, and 95.3%, respectively, and 93.4%,
90.6%, 93.0%, and 92.8%, respectively.*”?! The sensitivity
of the overnight 1-mg dexamethasone suppression test
was the highest, and the specificity of late-night salivary
cortisol was the highest.

The screening value of each test may be affected by spe-
cial circumstances. The collection time for saliva cortisol
samples at night is 11-12 pm, which is unsuitable for
those with abnormal circadian rhythms.?*!l' Currently,
late-night salivary cortisol tests are not routinely per-
formed in China. Urinary-free cortisol and late-night
salivary cortisol are recommended to be tested twice or
more.l 85211 The cutoff point for the overnight 1-mg
dexamethasone suppression test is 50 nmol/L (1.8 ug/dL)
cortisol concentration in plasma at 8 am. However, certain
conditions can decrease dexamethasone absorption or
accelerate its clearance, leading to false positives. Vomiting
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or diarrhea significantly shortens the gut transit time of
dexamethasone. Concomitant treatment with CYP3A4
inducers (e.g., rifampicin, phenobarbital, and carbamaz-
epine) accelerates dexamethasone metabolism. Increased
glucocorticoid-binding globulin, induced by oral estrogen,
pregnancy, or chronic active hepatitis, increases plasma
cortisol concentrations. False negatives may occur from
the simultaneous use of drugs that inhibit dexamethasone
metabolism, such as cimetidine, diltiazem, and fluoxe-
tine. Reduced serum albumin or glucocorticoid-binding
globulin decreases plasma cortisol concentration.*’!l To
avoid screening test errors, it is recommended to use other
screening tests, such as late-night salivary cortisol and 24-h
urinary free cortisol, and to simultaneously detect serum
dexamethasone concentration.!**! Clinicians can choose
appropriate screening tests based on their suitability for a
given patient. Patients with positive initial screening and
suspected Cushing’s syndrome should consult the endo-
crinology department for further evaluation.

Clinical Question 33: Which Hypertensive Patients should be
Screened for Pheochromocytoma and Paraganglioma (PPGL)?

Recommendations

The following patients should be considered for PPGL
screening: (1) Patients with paroxysmal hypertension and
triad symptoms (headaches, palpitations, and sweating)
(1C). (2) Patients with symptoms of PPGL triggered by
adrenergic drugs, changes in abdominal pressure, anes-
thesia, or surgery (1C). (3) Patients with an incidentally
discovered adrenal mass (1C). (4) Patients with a pre-
disposition to hereditary causes (1C). (5) Patients with
myocardial damage of unknown causes and stress-in-
duced cardiomyopathy (2D).

Evidence and rationale

The main clinical manifestation of PPGL is elevated BP
caused by catecholamine (CA) excess, which can cause
complications and metabolic changes in target organs
such as the heart, brain, and kidneys. The classical clinical
presentation is hypertension (90-100%), which may be
paroxysmal (40-50%), persistent (50-60%), or paroxys-
mal aggravation (50%) based on persistent hypertension.
About 70% of patients can have OH in addition to hyper-
tension. Most patients have resistant hypertension, and a
few have normal BP.[6:30:46,47,293,294]

Due to differences in tumor location, continuous or
paroxysmal secretion of adrenaline, norepinephrine,
and dopamine, and varying involvement of adrenergic
receptor subtypes, PPGL presents various clinical mani-
festations. Headache, palpitations, and excessive truncal
sweating are the most common triad symptoms (40—
48%) in PPGL patients with hypertension,[6:30:46:47.293,294]
If patients present with hypertension, OH, and triad
symptoms, the specificity of PPGL diagnosis is 95 %.1>%%!
The use of adrenergic drugs (e.g., dopamine receptor
antagonists, sympathomimetics, opioids, norepinephrine
or 5-hydroxytryptamine reuptake inhibitors, monoamine
oxidase inhibitors), changes in abdominal pressure (e.g.,
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pressing the abdomen or after urination), anesthesia, or
surgical stress can trigger elevated BP and PPGL symp-
toms due to adrenergic receptor overstimulation, which
is also significant in diagnosing PPGL.1*”?3I Further-
more, an incidentally discovered adrenal mass, a family
history of PPGL or PPGL-related inherited syndromes,
and a previous history of PPGL are closely related to

diagnosis, treatment, and prognosis, warranting screen-
ing[6:30:46:47,293-295]

Myocardial damage in patients with PPGL is also a con-
cern. CA-induced cardiomyopathy associated with PPGL
includes arrhythmias, Takotsubo-like cardiomyopathy,
angina pectoris, acute coronary ischemia, or even myocar-
dial infarction and hypotensive shock. Autopsies found
CA-induced cardiomyopathy in 58% of PPGL patients.
In addition to ventricular hypertrophy from long-term
severe hypertenswn hypercatecholaminemia can lead
to myocardial injury, fibrosis, and ischemia.[?93-29¢:2971' A
cohort study showed a high incidence of chest distress
and typical triad symptoms in PPGL patients with car-
diac involvement, and larger tumors were more likely
to present with hemorrhage or necrosis.*”®! CA-induced
cardiomyopathy may be considered if patients with PPGL
have symptoms such as chest pain or HF and if electro-
cardiogram (ECG) indicates T-wave is low or inverted for
three or more leads, abnormal ST segment or arrhythmia,
echocardiography shows myocardial hypertrophy or left
ventricular diastolic function reduction, reduced LVEF,
abnormal ventricular wall motion and the improvement

and disappearance of the above symptoms and signs after
PPGL tumor resection.[293:296:2971

Clinical Question 34: How to Screen for PPGL?

Recommendations

We recommend plasma-free or urinary fractionated meta-
nephrine (MN) and normetanephrine (NMN) as the first
choice for biochemical testing of PPGL (1B).

Evidence and rationale

The measurements of plasma-free or urinary fractionated
CA and metabolites of CA are the principal qualitative
diagnostic evidence of PPGL. The prototype products of
CA include dopamine, norepinephrine, and adrenaline. The
intermediate metabolites include MNs (including NMN
and MN), 3-methoxytyramine, and the main end-me-
tabolites, including vanillylmandelic acid (VMA) and
homovanillic acid (HVA).?”l MNs are intermediate
metabolites of noradrenaline and adrenaline, which are
continuously produced within adrenal medulla chromaffin
cells and PPGL tumors and then leak into the circulation.
Compared with CA, MNs maintain a higher concentration
level, have a longer half-life, and are more stable. Their
higher specificity and sensitivity can reflect the functional
status of PPGL tumors, making them the preferred and
recommended specific markers for PPGL.[6:30:46:47,293,294]

The sensitivity and specificity of plasma-free or urinary
fractionated CA and its various products differ in the
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qualitative diagnosis of PPGL, among which MNs have
higher sensitivity and specificity than CA prototypes
and VMA. The detection of plasma-free or urinary MNs
has a high sensitivity in the diagnosis of PPGL, but the
false-positive rate is 19-21%.[273:294299.3001 The results
of a systematic review showed that plasma-free MN
combined with NMN had a higher diagnostic rate for
PPGL than either MN or NMN measurement alone.3!!
The sensitivity and specificity of plasma-free MNs are
better than those of urinary MNs, and the false-positive
rate of plasma-free MNs in the supine position is lower
than in the sitting position.!2?3:29429%:3001 The false-positive
rate will be reduced when NMN or MN alone increases
three-fold or more, or both increase, but further clinical
examination should be carried out to confirm the diag-
nosis. For patients with mildly elevated MNs, the assay
should be repeated to confirm after excluding influencing
factors.l*3l Simultaneous detection of plasma-free and
24-h urinary CA and MN:s levels has high sensitivity and
specificity, which can indicate PPGL diagnosis when it is
1.5-2.0 times higher than the upper limit of the normal
reference value. With simultaneous or multiple measure-
ments of plasma-free or urinary CA and MNs levels in
the basal state and during the onset of hypertension, the

diagnostic coincidence rate of PPGL can be further impr
g p
oved.1293,294,299,300]

In clinical practice, it is necessary to interpret the test
results in combination with MN detection methods,
patient status (diet, stress, activity, etc.), and other factors.

Clinical Question 35: How to Conduct a Tumor Localization
Diagnosis for PPGL Patients?

Recommendations

We recommend computed tomography (CT) as the first
choice of imaging modality to locate PPGL (1B).

We recommend magnetic resonance imaging (MRI)
to detect skull base and neck paragangliomas (1C) in
patients with metastatic PPGL.

We suggest the use of metaiodobenzylguanidine (MIBG)
scintigraphy (1C), ®®Ga-Dotatate PET/CT scanning (2B),
and somatostatin receptor imaging (2C) as functional
imaging modalities in patients with metastatic PPGL.

Evidence and rationale

CT has been widely used in clinical practice. It is a non-
invasive imaging examination with contrast that provides
an excellent initial method for the localization of PPGLs
in the thorax, abdomen, and pelvis, and the detection of
pulmonary metastatic lesions.[%30:46:47:293-295] Tn 3 systematic
review providing information on adrenal washout CT
on diagnostic performance, the pooled sensitivity and
specificity for differentiating adenoma from pheochromo-
cytoma was 0.97 (95% CI: 0.93-0.99) and 0.67 (95% CI:
0.44-0.84), respectively.?2l MRI is recommended for
patients with metastatic PPGLs, for the detection of
skull base and neck paragangliomas; patients with metal
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artifacts when using CT; patients with an allergy to CT
contrast; and for patients in whom radiation exposure
should be limited (children, pregnant women, patients
with known germline mutations, and those with recent
excessive radiation exposure),[6-30:46:47,293-295]

MIBG is an adrenergic nerve blocker, similar to norepi-
nephrine in structure, absorbed and stored by vesicles
of tumors. B or 2Llabeled MIBG scmtlgraphy is
recommended as a functional and positional imaging
modality for the detection of PPGLs. The sensitivity and
specificity of 3'I-MIBG scintigraphy range from 78%
to 83% and 100% for PPGLs, respectively. The sensi-
tivity of '2’I-MIBG ranges between 85% and 88% for
pheochromocytomas, and between 56% and 75% for
paragangliomas, whereas the specificity ranges from 70%
to 100% and 84 % to 100%, respectively. In patients with
metastatic PPGLs, or those for whom surgery is not an
option, ¥1I-MIBG scintigraphy is useful, if positive, and
treatment with '3'[-MIBG may be considered in accordance

with the functional and anatomical localization of the
tumor. [46:47,293,294]

A portion of PPGLs have high expression of somatostatin
receptors; therefore, radioisotope-labeled somatostatin
analogs are used for molecular imaging of PPGLs with
high sensitivity. ®*Ga-Dotatate is a radionuclide **Ga-la-
beled somatostatin analog that specifically binds to the
somatostatin receptor on the PPGL tumor cell membrane.
The sensitivity of *®Ga-Dotatate PET/CT scanning for
pheochromocytomas and paragangliomas is 97.4% and
95.8%, respectively.?”?! An initial systematic review
showed a superiority of ®3Ga-labeled somatostatin analog
imaging compared with that via CT/MRI, F-FDOPA
PET, "¥F-FDG PET, and MIBG scintigraphy for the detec-
tion of PPGLs and metastatic PPGLs.’33%4 Compared
with B!-MIBG scintigraphy, *Ga-Dotatate PET/CT
shows a higher accuracy for populations with a high risk
of metastasis and family syndromic features in PPGLs.!3%!
In clinical practice, owing to higher feasibility, MIBG scin-
tigraphy is preferred.

Clinical Question 36: Which PPGL Patients should be
Recommended for Genetic Testing?

Recommendations

We recommend that all patients with PPGLs should be
engaged in shared decision-making for genetic testing,
especially those with multifocal, metastatic, bilateral
disease, a positive family history, or family syndromic
features (2C).

Evidence and rationale

PPGLs are correlated with disease-causing gene muta-
tions. More than 20 different PPGL susceptibility genes
have been reported, but new ones are still being studied.
Approximately 50% of PPGL patients are associated
with genetic mutations.!?*>?° The highest frequencies
of gene mutations are VHL, RET, NF1, TMEM127, and
MAX in patients with pheochromocytoma, most of which
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are bilateral adrenal tumors. The RET gene mutation is
observed in patients with multiple endocrine neoplasia
type 2. SDHB and FH mutations often indicate metastatic
paraganglioma.l?*?!

Germline mutations in the subtypes of succinate dehy-
drogenase SDHx genes are associated with familial
paraganglioma hereditary syndrome and other solid
tumors such as gastrointestinal stromal tumors, renal
carcinoma, and pituitary adenoma. These mutations
are transmitted in an autosomal dominant manner for
SDHA, SDHB, and SDHC genes, and with paternal
transmission for SDHD and SDHAF2 genes.[2?324306] A
systematic review showed that an SDHB mutation was
correlated with PPGL metastasis (OR = 5.68 [95% CI:
1.79-18.06]), but not with PPGL location.!**”! The inci-
dence of metastatic PPGL was high in SDHB carriers
(36.8%), and almost a quarter of patients with apparently
sporadic PPGL harbored germline variants of the targeted
genes.[3%8]

Clinical Question 37: What Type of Hypertensive Patients
should be Screened for Renal Artery Stenosis (RAS)?

Recommendations

RAS screening should be considered if hypertensive
patients meet one of the following conditions: (1) a history
of atherosclerotic CVD (2C); (2) early onset hypertension
(<40 years old) (2D); (3) continuous BP >160/100 mmHg,
or a negative change from good previous BP control, inde-
pendent of any changes to antihypertensive drugs or any
other causes (GPS); (4) normal LVEF in conjunction with
transient pulmonary edema (2D); (5) refractory hyper-
tension (2C); (6) periumbilical vascular murmur (GPS)
detected on physical examination; (7) significant increase
of serum creatinine or significant decrease of BP after the
use of antihypertensive drugs (especially ACE/ARB) (2D);
(8) unilateral renal atrophy (GPS); (9) hypokalemia (GPS).

Evidence and rationale

It is suggested that RAS is one of the important causes of
hypertension. It is caused mostly by atherosclerosis and
is more common in older patients. In young patients, it is
mainly caused by diseases such as renal artery fibromus-
cular dysplasia, Takayasu arteritis, etc.l**”) The detection
rate of RAS in hypertensive populations is approxi-
mately 1.6-8.0%.1°!% The clinical manifestations of RAS
are not highly specific, presenting mostly as resistant
hypertension and the progressive deterioration of renal
function. A 2009 Dutch systematic review showed
that the detection rate of RAS was 25.3% (95% CI:
23.6-27.0%) in patients with aortic or peripheral
vascular disease and 17.8% (95% CI: 15.4-20.6%) in
patients with hypertension and coronary atherosclero-
sis.B1!l The detection rate of RAS is particularly high
in adolescent hypertensive patients. A cross-sectional
study in China in 2019 showed that RAS was the
second most common secondary cause of hypertension
in adolescents, accounting for 17.9% of secondary
hypertension and 5.1% of all adolescent hypertension.



PISTGHIRA+ZH8LAAAAYO/FIAEIDVIASALLIAIPOOAEIEAHION/ADOAU

MY TXOMADYOINXOHISABZIYTCN+eyNIOITWNOTZTARY HIRSHAIQUE Ag [wo/wod mm|sfeuinoly/:sdny woly papeojumoq

¥202/S2/ZT uo

Chinese Medical Journal 2024;XX(XX)

Hence, the proportion of RAS is high in relation to the
overall hypertensive population.?'?l Previous prospec-
tive cohort studies have shown that the detection rate
of RAS in patients with resistant hypertension is up to
20%.13131 A 2014 RCT showed that RAS patients treated
with ACEI/ARB had lower SBP ([148 + 23] mmHg
vs. [152 + 23] mmHg, P <0.01) and were more likely
to achieve BP targets (30% wvs. 22%, P = 0.01) than
patients treated with other medications.?'*! According
to a cross-sectional study in 2009,15! pulmonary edema
was detected in 6.9% of patients with RAS >50% and in
1.4% of patients with RAS <50% or with normal RAS
values (P <0.01). Among other recommendations, no
consistent systematic reviews/meta-analyses or original
studies were retrieved. The recommendations are based
on existing guidelines!??-3%196:316] and expert opinions.

Clinical Question 38: Which Tests are Recommended for the
Diagnosis of RAS?

Recommendations

For patients with eGFR >30 mL-min~!-1.73 m™, renal
artery computed tomography angiography (CTA) is
recommended as the first choice. Gadolinium-enhanced
magnetic resonance angiography (MRA) and ultrasonog-
raphy are alternative modalities (1B).

For patients with eGFR <30 mL-min~'-1.73 m™, ultra-
sonography is recommended as the first choice, and
non-enhanced magnetic resonance angiography (MRA)

is recommended as an alternative. CTA or contrast-en-
hanced MRA should be avoided (GPS).

Digital subtraction angiography (DSA) remains the
gold standard for the diagnosis of RAS. DSA may be con-
sidered when RAS is highly suspected and the results of
non-invasive examinations are inconclusive, or when a
revascularization is planned.

Captopril renal scintigraphy may be considered in
those without obvious renal dysfunction (eGFR
>60 mL-min™"-1.73 m) (2C).

Evidence and rationale

Renal artery CTA, ultrasonography, and MRA are all
effective modalities for the anatomical diagnosis of RAS. A
systematic review showed that in patients with suspected
RAS, the area under the ROC curve was 0.99 for CTA, 0.99
for gadolinium-enhanced MRA, 0.97 for non-gadolinium-
enhanced MRA, 0.93 for ultrasonography, 0.92 for
captopril renal scintigraphy, and 0.72 for the captopril
test3!17l (measured by renin activity after administrating
captopril), indicating that the diagnostic performances
of CTA and contrast-enhanced MRA were closely
matched and significantly better than other modalities.
Another systematic review also suggested that both the
contrast-enhanced MRA and CTA provided satisfactory
accuracy in diagnosing RAS.B1 As for the comparison
between MRA with and without gadolinium enhance-
ment, a systematic review showed that the sensitivity
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and specificity for diagnosing RAS were 94% and 85%
with non-enhanced MRA, and 97% and 93%"! with
gadolinium-enhanced MRA, respectively, suggesting the
better specificity and positive predictive value of the latter.
A systematic review evaluated the diagnostic performance
of duplex ultrasonography for RAS by four parameters:
peak systolic velocity, acceleration time, acceleration
index in renal artery systolic period, and renal-aortic
ratio. This study revealed that ultrasonography is a mod-
erately accurate screening test for RAS, and that the peak
systolic velocity had the highest performance.!32"!

In patients with severe renal dysfunction (eGFR
<30 mL:min~'-1.73 m™), consensus panels have recom-
mended caution against CTA or contrast-enhanced MRA,
since they may increase the risks of contrast-induced
nephropathy and nephrogenic systemic fibrosis. Ultra-
sonography and non-enhanced MRA are recommended
for such patients, and the former is of priority because of
its high accuracy, convenience, and low cost.

DSA is a feasible modality with which to detect the small
branch stenosis of the renal artery, which tends to be unde-
tectable via routine imaging examinations. A single-center
study compared the efficacy of CTA, MRA, and DSA for
detecting RAS among 402 suspected patients. The k values
were 0.59-0.64 for CTA and 0.40-0.51 for MRA. The
combined sensitivity and specificity were 64% (95% CIL:
55-73%) and 92% (95% CIL: 90-95%) for CTA, and
62% (95% Cl: 54-71%) and 84% (95% CI: 81-87%)
for MRA, respectively.??!l These results indicate the
insufficient repeatability and sensitivity of CTA and MRA
to rule out RAS, with DSA remaining the gold standard
diagnostic method for RAS diagnosis. Of note, DSA is not
routinely recommended for diagnosing RAS owing to its
invasiveness and high cost but should be considered when
RAS cannot be confirmed via non-invasive examinations,
or when a renovascular intervention is planned.

Captopril renal scintigraphy can indicate whether RAS is
hemodynamically significant — providing additional infor-
mation aside from CTA or MRA - and can help confirm
the RAS from different aspects, especially in patients with
questionable results from routine imaging examinations.
This method is highly accurate in patients without obvious
renal dysfunction (eGFR >60 mL-min~!-1.73 m™), but is
less effective in those with impaired renal function. A sys-
tematic review containing 12 studies and 2291 subjects
found that the sensitivity and specificity of captopril renal
scintigraphy for diagnosing RAS were 92.5% and 92.2%,
respectively.l®??! It should be noted that this method may
increase the incidence of acute renal injury in patients
with bilateral RAS, and the merits and demerits should be
weighed before clinical decisions are made.

Clinical Question 39: Is RASI Recommended for BP Control in
Hypertensive Patients with RAS?
Recommendations

RASI is recommended for the treatment of hypertension
associated with unilateral RAS, under close monitoring
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of urine output, serum electrolytes, and serum creatinine

(1C).

RASI should be considered in RAS patients after success-
ful revascularization (2C).

RASI may be cautiously initiated at a low dose under
close monitoring of renal function in patients with bilateral
RAS, solitary kidney, or single functioning kidney when
other indications for RASI are present (2D).

Dosage reduction or discontinuation is recommended if oligu-
ria occurs, or serum creatinine rises >0.5 mg/dL (44 pmol/L)
or >30% from the baseline during RASI therapy (GPS).

Evidence and rationale

RASI (including ACEI and ARB) is the first-line drug for
hypertension management. Compared to patients not
receiving RASL it is more effective in reducing BP, improv-
ing cardiovascular and renal prognosis (10.0 events/100
patient-years vs. 13.0 events/100 patient-years, HR = 0.70,
95% CI: 0.59-0.82),13%3 and prolonging overall life expec-
tancy in RAS patients.’?*l Conversely, there is a potential
risk of increased acute renal failure (1.2 events/100 patient-
years vs. 0.6 events/100 patient-years, HR = 1.87,95% CI:
1.05-3.33).3231 A previous study showed that RASI was
effective and safe for hypertension control in patients with
RAS.3251 Another study documented that most RASI-in-
duced acute kidney injuries occur at the early stage of
treatment, and that renal function recovered in most cases
after the termination of the drug.!>*¢!

Currently, international guidelines generally recommend
RASI to control hypertension associated with unilateral
RAS.146:47:327l However, their referred clinical studies vary
in the degree of stenosis of enrolled RAS patients; hence,
consensus on which degree of unilateral RAS should be
treated with RASI has not been established. A clinical
decision of RASI therapy warrants a comprehensive
consideration of patients’ compliance and the feasibility
of regular tests of renal function and serum electrolytes.
Informing patients about the potential risk of renal func-
tion deterioration and obtaining their consent are also
warranted before RASI initiation.

Whether RASI can be used in hypertensive patients with
bilateral RAS, a solitary kidney, or a single-functioning kid-
ney remains controversial in current guidelines.32"-*! An
individualized evaluation of the patient’s condition is
necessary. In the baseline analysis of the CORAL (The
Cardiovascular Outcomes in Renal Atherosclerotic
Lesions) study, the administration of RASI was compa-
rable between patients with bilateral and unilateral RAS
(P = 0.38)." In a prospective cohort study, 78.3%
of 69 patients with bilateral RAS >60% could tolerate
ARBs without difficulty.l33%) RASI is not absolutely con-
traindicated in patients with bilateral RAS. Therapy may
be initiated at a low dosage, under regular monitoring of
renal function, serum electrolytes, and urine output, espe-
cially during the initial stage of treatment. In patients with
bilateral asymmetric RAS following RASI treatment, the
decrease in the eGFR of the kidney with severe stenosis
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may be compensated for by the contralateral side. Thus,
the overall eGFR and/or serum creatinine may not reflect
changes in bilateral renal function timely and accurately.
Therefore, isotope nephrography is recommended to mon-
itor Changes in split renal function before and throughout
RASI treatment, if available.[*3!]

Percutaneous balloon angioplasty and stents contribute to
the safety of RASI treatment in certain RAS patients.!>3?! A
retrospective study found that in bilateral RAS patients
following successful renal artery stent revascularization,
72% of patients were safely maintained on a target
dose of ACEIs, while the remaining switched to ARB
or other antihypertensives because of cough or baseline
renal insufficiency. Importantly, no patient discontinued
RASI owing to renal function deterioration. This study
also showed that bilateral RAS patients combined with
left ventricular failure or diabetes can safely tolerate
long-term RASI therapy after successful renal artery stent
revascularization.3%3!

This guideline recommends the use of RASI in certain
hypertension patients with RAS who meet specific indi-
cations, which should not be interpreted as encouraging
RASI treatment in all RAS patients. It is necessary to take
RAS severity, baseline renal function, comorbidities, eco-
nomic status, and the feasibility of regular examination
into comprehensive consideration before an individualized
treatment plan is formulated.

Clinical Question 40: Is Medical or Interventional Therapy
Recommended for Patients with Atherosclerotic Renal Artery
Stenosis (ARAS)?

Recommendations

Medical therapy is primarily recommended in patients
with ARAS (1B).

In ARAS patients with resistant hypertension, renal
dysfunction, flash pulmonary edema, or refractory HF,
interventional therapy may be considered (2D).

In patients with ARAS >70% and stenosis-related hyper-
tension or renal function deterioration, interventional
therapy should be considered (GPS).

Evidence and rationale

RAS is one of the most common causes of secondary hyper-
tension*3*); and the prevalence of ARAS was 5-10% among
the general population.3*3/ In ARAS patients, the combina-
tion use of antihypertensives, statins, and antiplatelet drugs
did not increase the risks of refractory hypertension, renal
function deterioration, or cardiovascular events compared
with that via interventional therapy. Effective medical
therapy can reduce invasive operations and complications
in such populations. However, some ARAS patients who
would benefit more from interventional therapy may miss
their best opportunities owing to invalid recognition.

The 2017 ACC/AHA Hypertension Guidelines stated that
medical therapy is the first choice for adults with ARAS.
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Revascularization may be considered for those for whom
medical therapy has failed (i.e., refractory hypertension,
worsening renal function, and/or intractable HF).[®) The
2017 ESC and the European Society of Vascular Sur-
gery (ESVS) guidelines decreased the recommendation
class of revascularization in ARAS patients to III (IIb in
2011 guideline), recommending balloon angioplasty in
selected patients with unexplained recurrent congestive
HF or sudden pulmonary edema.3?”)

The results of Cochrane’s systematic review published
in 2014 showed that compared with medical therapy,
interventional therapy was associated with a greater reduc-
tion in DBP (MD = -2.00 mmHg, 95% CI: -3.72 mmHg
to =0.27 mmHg), as well as in the amounts of antihyper-
tensive drugs (MD = -0.18, 95% CIL: -0.34 to -0.03).
However, improvements in SBP (MD = -1.07 mmHg, 95%
CL: -3.45 mmHg to 1.30 mmHg) and serum creatinine
levels (MD = -7.99 umol/L, 95% CI: -22.6 pmol/L to
6.62 pumol/L) were not significantly reduced between the
two groups, and no differences were observed in cardiovas-
cular events (OR = 0.91, 95% CI: 0.75-1.11) and renal
events (OR = 1.02, 95% CI: 0.7-1.38).332] Another sys-
tematic review published in 2021 showed that the addition
of percutaneous transluminal renal angioplasty significantly
reduced the incidence of resistant hypertension in compari-
son to that via the best medical therapy alone (OR = 0.09,
95% CI: 0.01-0.70). However, there was no significant
reduction in the rates of stroke (OR = 0.87, 95% CI:
0.57-1.34) and all-cause mortality (OR = 0.93, 95% CIL:
0.74-1.16).331 Of note, the 2022 AHA scientific statement
pointed out important limitations of current RCTs that
compared the efficacy of renal revascularization with med-
ical therapy. Collectively, these trials had loose criteria for
revascularization eligibility and high rates of post-procedure
complications, which may have resulted in an underestima-
tion of the benefits of interventional therapy.l**”) Studies
show that revascularization, compared to medical therapy,
tends to reduce the risk of death in RAS patients with HF
(HR = 0.76, 95% CI: 0.58-0.99),3%8) and in those with
acute pulmonary edema (HR = 0.43, 95% CI: 0.20-0.91).
Approximately 76% of patients have no recurrence of pul-
monary edema following successful revascularization. 33340
For RAS patients with renal function deterioration and
resistant hypertension, interventional therapy (vs. med-
ical therapy) is associated with a reduced risk of death
(HR =0.15,95% CI: 0.02-0.94) and cardiovascular events
(HR = 0.28, 95% CI: 0.10-0.79).3%I Little relevant evi-
dence has been retrieved regarding whether interventional
therapy should be recommended for patients with RAS
>70% and for whom hypertension or renal dysfunction are
proven to be stenosis-related. Current guidelines and expert
consensus recommend aggressive intervention in patients
with RAS >70% and stenosis-related hypertension or/and
renal function deterioration, especially when more than one
of the following indications are met: (1) The eGFR or blood
flow on the diseased side decreases by >25% compared to
that on the contralateral side; (2) The renal vein renin level
on the diseased side is more than two times higher than that
on the contralateral side; (3) A positive result of captopril
stimulated radioisotope renal dynamic imaging is obtained;
(4) The volume of the diseased kidney is smaller than that
on the contralateral side.
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Clinical Question 41: Is Continuous Positive Airway Pressure
(CPAP) and MRA Therapy Recommended for Hypertensive
Patients with Obstructive Sleep Apnea (0SA)?

Recommendations

CPAP during sleep is suggested for hypertensive patients
with moderate to severe OSA (2C).

Mineral corticoid receptor antagonists are suggested for
patients with moderate to severe OSA complicated with
resistant hypertension (2C).

Evidence and rationale

Currently, non-invasive positive airway pressure therapy
is the most effective method for treating OSA in adults, as
well as the preferred treatment for patients with moderate
to severe OSA (apnea—hypopnea index >15 times’h
during sleep)**!l or symptomatic OSA, with CPAP being
the most commonly used. Several international guide-
lines since 2019 have recommended that patients with
hypertension complicated by OSA should consider CPAP
therapy.!#63423%31 A systematic review in 2022 showed that
after three months of treatment with CPAP, the 24-h mean
BP (SBP: WMD = -5.01, 95% CI: -6.94 to -3.08; DBP:
WMD = -3.30, 95% CI: -4.32 to -2.28), daytime mean
BP (SBP: WMD = -4.34, 95% CI: -6.27 to -2.40; DBP:
WMD =-2.97,95% CI: -3.99 to -1.95), nighttime mean
BP (SBP: WMD = -3.55, 95% CI: -5.08 to -2.03; DBP:
WMD = -2.33, 95% CI: -3.27 to -1.40), and OBPM
(SBP: WMD = -3.67, 95% CI: -5.76 to ~1.58; DBP:
WMD = -2.61, 95% CI: -4.88 to -0.71)3*! of patients
with OSA and hypertension were all significantly reduced.
A meta-analysis in 2020 showed that CPAP treatment did
not improve cardiovascular prognosis including MACE
(RR = 0.87, 95% CI: 0.70-1.10), cardiovascular-related
death (RR = 0.94, 95% CI: 0.62-1.43), and myocardial
infarction (RR = 1.04, 95% CI: 0.79-1.37).3%! Another
meta-analysis in 2023 found that improving adherence to
CPAP therapy could reduce the risk of recurrent major
adverse cardiac and cerebrovascular events in adults with
CVD and OSA, highlighting its importance in secondary
cardiovascular prevention in patients with OSA.[3%¢]

Clinically, before beginning CPAP therapy, patients must
undergo a thorough assessment of their nasal and lung
conditions to investigate any possible underlying illness
that may be contributing to, or exacerbating OSA, and
have the treatment fully explained. During treatment, the
proper nasal or oronasal mask should be chosen, and the
appropriate titration pressures should be maintained. The
result of long-term follow-up necessitates periodic adjust-
ments to the CPAP titration pressures.

The incidence of both OSA and hyperaldosteronism is
very high in patients with resistant hypertension.l3*1 A
significant positive correlation between plasma aldosterone
level and OSA severity is observed in patients with
resistant hypertension®*****! but not in non-resistant
hypertensive subjects.[3*) MRA (including spironolactone
and eplerenone) may reduce the severity of OSA by reduc-
ing water and sodium retention, which is appropriate for
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OSA patients with resistant hypertension who do not
receive or are unable to tolerate CPAP treatment. A rapid
systematic review including two RCTs demonstrated that
MRA significantly decreased the apnea—hypopnea index
(MD = -16.12, 95% CI: -23.05 to -9.19), ABPM mean
BP (24-h mean SBP: MD = -7.60, 95% CI: -12.71 to
-2.49; 24-h mean DBP: MD = -8.79, 95% CI: -13.98
to -3.59; daytime mean SBP: MD = -8.12, 95% CIL:
-15.34 to -0.91; daytime mean DBP: MD = -6.99,
95% CI: -12.14 to -1.83; nighttime mean SBP: MD =
-14.59,95% CI: -=17.57 to -11.60; nighttime mean DBP:
MD = -11.33, 95% CI: -20.49 to -2.16), and OBPM
levels (office SBP: MD = -9.79,95% CI: -16.49 to -3.09;
office DBP: MD = -3.67,95% CI: -6.33 to —1.02).1359:351]

There are currently no RCTs comparing MRA with other
diuretics, and the efficacy of MRA in patients with mild
OSA and non-resistant hypertension is unclear. In the
future, larger studies on the use of MRA in OSA patients
with hypertension should be conducted to further demon-
strate its efficacy.

Clinical Question 42: Which Hypertensive Patients are
Recommended for Genetic Testing to Exclude Monogenic
Hypertension?

Recommendations

Hypertensive patients with onset age <35 years, abnormal
blood potassium, a low plasma renin level, and common
secondary hypertension excluded are recommended for
genetic testing to screen for monogenic hypertension (2D).

Evidence and rationale

Monogenic hypertension is defined as the Mendelian
inherited forms of hypertension, and the main clinical
characteristics are early onset, abnormal blood potas-
sium level, and low plasma renin level.3323%3 Liddle
syndrome is the most common type of monogenic
hypertension,!*s* while other types are rare. Genetic
testing is the gold standard for diagnosing monogenic
hypertension. Some types of monogenic hypertension
may be addressed with effective targeted treatment
after diagnosis. Conversely, if the diagnosis is missed or
delayed, it may cause serious target organ damage and a
poor prognosis. So far, a high-quality study of gene diag-
nosis of monogenic hypertension is lacking, and there
are only cross-sectional studies and case series studies.
A Chinese single-center cross-sectional study (7 = 766)
in 2019 conducted gene testing on hypertensive patients
with onset age <40 years, with common secondary
hypertension excluded. This study reported a Liddle syn-
drome prevalence of 0.91% in the cohort.33* A Chinese
multicenter cross-sectional study (7z = 1179) in 2020
examined the variants in hypertensive patients <35 years
of age or with abnormal blood potassium, hormone
levels, and imaging features. The results showed that
33 patients (2.8%) carried 21 different pathogenic or
possible pathogenic variants.[*’! Additionally, there are
some case series studies and case reports published in
recent years that confirm early age of onset, abnormal

31

WWW.Cmj.org

blood potassium levels, and low plasma renin levels as
the main features of monogenic hypertension.[333-33¢1 As
the overall prevalence of monogenic hypertension is low,
and the current cost of gene testing is not cheap and not
covered by national medical insurance, we recommend
genetic testing for hypertensive patients with age of
onset <35 years of age, abnormal blood potassium, low
plasma renin level, and common secondary hypertension
excluded. Since the technical threshold still remains in
genetic detection and interpretation, we recommend that
gene testing be performed in experienced centers.

Clinical Question 43: Which Assessment Tools are
Recommended for the Screening of Depression and Anxiety in
Patients with Hypertension?

Recommendations

The patient health questionnaire-9 (PHQ-9) is recom-
mended for the screening of depressive symptoms in
patients with hypertension (2B).

The generalized anxiety disorder-7 (GAD-7) is recom-
mended for the screening of anxiety symptoms in patients
with hypertension (2B).

Evidence and rationale

Depression and anxiety are associated with levels of BP
and medication compliance in patients with hypertension
and are also highly prevalent risk factors for CVDs.1357:338]
The systematic reviews published in JAMA (2023) on
depression and anxiety screening in primary care settings
for asymptomatic adults aged 19-64 years found that using
the PHQ-9 for depression screening with a cutoff score of
>10 resulted in a sensitivity of 0.85 (95% CI: 0.79-0.89)
and a specificity of 0.85 (95% CI: 0.82-0.88).°*°! For
anxiety screening, the use of the GAD-7 with a cutoff
score of >10, resulted in a pooled sensitivity of 0.79
(95% CI: 0.65-0.94), a heterogeneity of I* = 77.3%, and
a pooled specificity of 0.89 (95% CI: 0.83-0.94) with a
heterogeneity of I2 = 94.8%.3¢%1 PHQ-9 and GAD-7 are
self-reported measures of symptoms of depression and
anxiety, respectively. Symptoms with scores of 10 or greater
in the past two weeks are considered clinically significant.
We recommend joint screening of depression and anxiety.
Timely psychological interventions are needed for patients
with these symptoms. Exercise, music, and mindfulness are
recommended in everyday life to maintain mental health.
If necessary, patients should be advised to visit a psycholo-
gist or a psychiatrist.

Clinical Question 44: For Hypertensive Patients with Comorbid
Depression or Anxiety, is a Combination of Antihypertensive
Medications and Antidepressants/Anxiolytics Recommended?

Recommendations

For hypertensive patients with comorbid depression or
anxiety, a combination of antihypertensive medication
and antidepressants/anxiolytics is recommended (2C).
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Evidence and rationale

Depression is independently related to stroke and cardiovas-
cular events.[?*!l Depression and anxiety may activate the
autonomic nervous system and lead to an increase in heart
rate and BP.®?! The recommendation for combining anti-
depressants/anxiolytics with antihypertensive medication is
inconsistent across different guidelines. Our group conducted
a meta-analysis and a total of six RCTs (7 = 729)[363-368]
were included. The results suggested that a combination treat-
ment with antihypertensive medication and antidepressants/
anxiolytics significantly reduced SBP (MD = 11.42 mmHg,
95% CI: 6.53-16.31 mmHg) and DBP (MD = 6.23 mmHg,
95% CI: 2.91-9.55 mmHg) compared to treatment with
antihypertensive medication alone. Another RCT!3¢8:3¢] that
included older patients with hypertension, but not included
in the meta-analysis, also revealed significant reductions in
BP in the combination treatment group in comparison to the
group on antihypertensive medication alone. However, the
number of relevant studies is small, and the heterogeneity
is high; therefore, the interpretation of the results requires
caution. Additionally, the drug—drug interactions need to be
fully considered before combining antihypertensive medica-
tions and antidepressants/anxiolytics.!>”%! Selective serotonin
reuptake inhibitors (SSRIs, i.e., escitalopram) have a small
impact on BP and should be used under the guidance of a
psychiatrist. Excessive antihypertensive therapy needs to be
avoided in patients with white-coat hypertension. Patients
with severe depressive or anxiety symptoms or those who
have a history of psychiatric disorders should be advised to
visit a psychiatric clinic.

Gaps in the Evidence and the Need for Further Studies

This guideline currently lacks robust evidence-based
medical support for certain clinical issues, and several
questions in clinical practice remain to be addressed. The
questions are summarized as follows, providing direction
for future research on hypertension.

1) BP measurement and risk evaluation:

¢ The optimal SBP and DBP levels at different time points
in life.

e Incremental accuracy of risk estimation in terms of
short- and long-term BP variability.

e Optimal interval for the reassessment of BP in non-hy-
pertensive patients.

e What are the optimal BP treatment targets according to
HBPM and ABPM?

e Validity and the application of cuffless BP measurement
devices.

e Optimal BP measurement methods and interpretation
of BP values in AE.

2) For patients with SBP 130-139 mmHg and/or DBP
80-89 mmHg:

¢ Do they need antihypertensive drug treatment?
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e When to start antihypertensive drug treatment?

e Are they likely to comply with lifestyle interventions,
and how effective are these interventions?

3) Treatment strategies:

e Optimal time-point and BP level to initiate treatment in
young patients.

e Optimal and safe BP thresholds and targets in very old
(>80 years) and frail hypertensive patients.

e Office ws. out-of-office guided treatment on clinical
outcomes.

e BP thresholds and targets in low-to-moderate-risk
individuals.

® BP thresholds and targets in specific patient groups (left
ventricular hypertrophy, diabetes mellitus, CKD, isolated
systolic hypertension, HF including HFrEF and HFpEF)
and stroke patients.

¢ Treatment effect on clinical outcomes in mask hyperten-
sion and white-coat hypertension.

e Effect of lifestyle interventions on CV outcomes.

e Strategies to implement lifestyle recommendations
effectively.

¢ Choice of first-line antihypertensive agent and sequence
of titration from a population and individual level per-
spective.

e Effectiveness and implementation strategies for individ-
ualized antihypertensive treatment.

e Effect of device-based therapy (RDN) on CV and kid-
ney outcomes.

o Effects of down-titration and treatment withdrawal in
different clinical settings.

e Feasibility, resources, and cost-benefit evaluations of
intensive BP lowering treatment in clinical practice.

e Optimal antihypertensive agents for hypertensive

patients with a history of stroke or TIA.

¢ Outcome-based comparisons of BP treatment with clas-
sical vs. vasodilator beta-blockers.

e Impact of single-pill vs. multidrug treatment strategies
on adherence to treatment, BP control, and clinical out-

comes.

e Effect of antihypertensive therapy on cognitive function
in older patients.

4) Follow-up

¢ Optimal timing and frequency of follow-up.
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e Effect of distance monitoring and digital alert systems
on clinical outcomes for hypertensive patients.

¢ Evaluation of and interventions to improve adherence.

The key recommendations from this guideline are syn-
thesized to establish a clinical pathway for hypertension
management [Figure 1].

Guideline Drafting Institutions and Members

Clinical chairman

Jun Cai, Beijing Anzhen Hospital, Capital Medical Uni-
versity

Methodology chairman

Yaolong Chen, Research Unit of Evidence-Based Eval-
uation and Guidelines, Chinese Academy of Medical
Sciences, School of Basic Medical Sciences, Lanzhou
University

Guideline Advisory Committee

Runlin Gao, Department of cardiology, National Center
for Cardiovascular Diseases, Fuwai Hospital, Chinese
Academy of Medical Sciences; Dayi Hu, Institute of Car-
diovascular Disease, People’s Hospital of Peking University;
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Yaling Han, Department of Cardiology, General Hospital
of Northern Theater Command; Junbo Ge, Department
of Cardiology, Zhongshan Hospital, Fudan University;
Yun Zhang, Department of Cardiology, Qilu Hospital,
Shandong University; Changsheng Ma, Department of
Cardiology, Beijing Anzhen Hospital, Capital Medical
University; Rutai Hui, Hypertension Center, Fuwai Hos-
pital, Chinese Academy of Medical Sciences; Lianyou
Zhao, Department of Cardiology, Tangdu Hospital, Air
Force Military Medical University.

Guideline Development Group (listed in order of the strokes of
the last name)

Peili Bu, Department of Cardiovascular Medicine, Qilu
Hospital, Shandong University; Wenjun Ma, Hyperten-
sion Center, Fuwai Hospital, Chinese Academy of Medical
Sciences; Mei Wang, Department of National Fitness
and Scientific Exercise Research Center, China Institute
of Sport Science; Jin Bian, Hypertension Center, Fuwai
Hospital, Chinese Academy of Medical Sciences; Xinhua
Yin, Department of Cardiovascular Medicine, General
Hospital, Shenzhen University; Xinzheng Lu, Department
of Cardiovascular Medicine, the First Affiliated Hospital of
Nanjing Medical University; Gang Tian, Department of
Cardiovascular Medicine, the First Affiliated Hospital
of Xi’an Jiaotong University; Yingqing Feng, Cardiovas-
cular Disease Center, Guangdong Provincial People’s
Hospital; Ming Ren, Department of Cardiovascular Medi-
cine, Affiliated Hospital of Qinghai University; Qi Hua,

Figure 1: Diagnosis and treatment path diagram of hypertension. ABPM: Ambulatory BP monitoring; ACE: Angiotensin-converting enzyme; ARB: Angiotensin-receptor blocker; BP: Blood
pressure; CCB: Calcium-channel blocker; DBP: Diastolic blood pressure; HBPM: Home BP monitoring; SBP: Systolic blood pressure.
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Department of Cardiology, Xuanwu Hospital, Capital
Medical University; Quan Liu, Department of Cardiology,
the First Hospital of Jilin University; Kejun Liu, China
National Health Development Research Center; Lihong
Liu, Department of Pharmacy, China-Japan Friendship
Hospital; Min Liu, Department of Hypertension, Henan
Provincial People’s Hospital; Wei Liu, Department of
Cardiovascular Medicine, Beijing Hospital; Gang Sun,
Department of Hypertension, the Second Affiliated
Hospital of Baotou Medical College; Yingxian Sun,
Department of Cardiology, the First Hospital of China
Medical University; Jianjun Mou, Department of Car-
diovascular Medicine, the First Affiliated Hospital of
Xi’an Jiaotong University; Xiaowei Yan, Department of
Cardiovascular Medicine, Peking Union Medical College
Hospital, Chinese Academy of Medical Sciences; Yuming
Li, Department of Hypertension, Tianjin Kanghui Hos-
pital; Qifu Li, Department of Endocrinology, the First
Affiliated Hospital of Chongqing Medical University;
Yongjun Li, Department of Vascular Surgery, Beijing
Hospital; Nanfang Li, Department of Hypertension,
People’s Hospital of Xinjiang Uygur Autonomous Region;
Yong Li, Department of Cardiology, Huashan Hospital
Fudan University; Ping Li, Department of Cardiovascular
Medicine, the Second Affiliated Hospital of Nanchang
University; Jinfeng Yang, Department of Cardiology,
Jizhou District People’s Hospital, Tianjin; Yanmin Yang,
Emergency Center of Fuwai Hospital, Chinese Academy of
Medical Sciences; Shouling Wu, Department of Cardiology,
Kailuan General Hospital; Zhong Wu, Department of
Cardiovascular Medicine, Hainan Provincial People’s
Hospital; Hao Wu, School of General Medicine and
Continuing Education, Capital Medical University; Hai-
ying Wu, Hypertension Center, Fuwai Hospital, Chinese
Academy of Medical Sciences; Jing Yu, Hypertension
Center, Lanzhou University Second Hospital; Daowen
Wang, Department of Cardiovascular Medicine, Tongji
Hospital, Huazhong University of Science and Technology;
Lei Song, Cardiomyopathy Ward, Fuwai Hospital, Chi-
nese Academy of Medical Sciences; Hongwei Zhang,
Department of Cardiology, Shunyi District Hospital,
Beijing; Huimin Zhang, Hypertension Center, Fuwai
Hospital, Chinese Academy of Medical Sciences; Youren
Chen, Department of Cardiology, the Second Affiliated
Hospital of Shantou University Medical College; Fang
Chen, Heart Diagnosis and Treatment Center of Yin-
chuan First People’s Hospital; Xiaoping Chen, Department
of Cardiology, West China Hospital, Sichuan University;
Weihua Yue, Peking University Sixth Hospital, Peking
University Institute of Mental Health; Birong Zhou,
Department of Cardiovascular Medicine, First Affiliated
Hospital of Anhui Medical University; Dong Zhao, Clini-
cal and Epidemiologic Research Center, Beijing Anzhen
Hospital, Capital Medical University; Qiuping Zhao,
Department of Hypertension, Central Cardiovascular
Hospital, Fuwai Hospital; Xiaolong Zhao, Department of
Endocrinology and Metabolism, Shanghai Public Health
Clinical Center; Wei Yu, Hypertension Center of Zhejiang
Hospital; Yinong Jiang, Department of Cardiology, the First
Affiliated Hospital of Dalian Medical University; Zhiming
Zhu, Department of Hypertension and Endocrinology,
Daping Hospital, Army Military Medical University; Lan
Yao, School of Medicine and Health Management, Tongji
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Medical College, Huazhong University of Science and
Technology; Hong Yuan, Clinical Trial Research Center
of the Third Xiangya Hospital of Central South Univer-
sity; Xinjuan Xu, Department of Hypertension, Heart
Center, the First Affiliated Hospital of Xinjiang Medical
University; Zihong Guo, Hypertension Center, Fuwai
Cardiovascular Hospital, Yunnan Province; Yifang Guo,
Department of Geriatric Cardiology, Hebei Gereral Hospi-
tal; Jun Tao, Department of Cardiology, the First Affiliated
Hospital of Sun Yat-sen University; Jing Huang, Depart-
ment of Cardiovascular Medicine, the Second Affiliated
Hospital of Chongqing Medical University; Zhaogiang
Cui, Department of Cardiology, the Affiliated Zhongshan
Hospital; Shaobo Jiang, Department of Urology, Shandong
Provincial Hospital Affiliated to Shandong First Medical
University; Xiongjing Jiang, Vascular Surgery Center,
Fuwai Hospital, Chinese Academy of Medical Sciences;
Qinghua Han, Department of Cardiology, First Hospital
of Shanxi Medical University; Chunyu Zeng, Department
of Cardiovascular Medicine, Army Characteristic Medical
Center; Liangdi Xie, Department of Cardiology, the First
Affiliated Hospital of Fujian Medical University; Guang-
yan Cai, Department of Nephrology, the First Medical
Center of PLA General Hospital.

Evidence Review Group (listed in order of the strokes of the
last name)

Ying Shan, Department of Cardiology, Huashan Hospital
Fudan University; Qingfeng Ma, Department of Neu-
rology, Xuanwu Hospital, Capital Medical University;
Zijun Wang, Institute of Health Data Science, Lanzhou
University; Lu Wang, Beijing Anzhen Hospital, Capital
Medical University; Quan Shen, Affiliated Children’s
Hospital of Chongging Medical University; Qianling Shi,
Institute of Health Data Science, Lanzhou University; Bo
Bian, Department of General Medicine, Tianjin Medical
University General Hospital; Aijun Xing, Department of
Cardiology, Kailuan General Hospital; Jie Ren, Depart-
ment of Cardiology, Shanxi Bethune Hospital; Mengjuan
Ren, School of Public Health, Lanzhou University; Yunlan
Liu, School of Public Health, Lanzhou University; Kai
Liu, Department of Cardiology, Fuwai Hospital, Chinese
Academy of Medical Sciences; Xiao Liu, School of Public
Health, Lanzhou University; Hui Liu, Evidence-based
Medicine Center, School of Basic Medical Sciences,
Lanzhou University; Yue Qi, Clinical and Epidemio-
logic Research Center, Beijing Anzhen Hospital, Capital
Medical University; Runmin Sun, Hypertension Center,
Lanzhou University Second Hospital; Yajia Sun, School of
Public Health, Lanzhou University; Yaoyao Sun, Peking
University Sixth Hospital, Peking University Institute of
Mental Health; Renfeng Su, School of Public Health, Lan-
zhou University; Jinzi Su, Department of Cardiology, the
First Affiliated Hospital of Fujian Medical University; Xin
Du, Department of Cardiology, Beijing Anzhen Hospital,
Capital Medical University; Shicheng Li, Department
of Cardiology, Peking Union Medical College Hospital,
Chinese Academy of Medical Sciences; Zhao Li, Depart-
ment of Cardiology, the First Hospital of China Medical
University; Ning Yang, Department of Hypertension,
Tianjin Kanghui Hospital; Yaling Yang, Department of
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Endocrinology and Metabolism, Shanghai Public Health
Clinical Center; Lirui Yang, Department of Cardiology,
Beijing Anzhen Hospital, Capital Medical University;
Xiaomin Yang, Department of General Practice, Sir Run
Run Shaw Hospital affiliated to Zhejiang University;
Nan Yang, Institute of Health Data Science, Lanzhou
University; Shouyuan Wu, School of Public Health, Lan-
zhou University; Yubao Zou, Department of Cardiology,
Fuwai Hospital, Chinese Academy of Medical Sciences;
Wei Song, Department of Cardiology, the First Affiliated
Hospital of Dalian Medical University; Tao Zhang, Emer-
gency Center of Fuwai Hospital, Chinese Academy of
Medical Sciences; Yao Lu, Clinical Trial Research Center
of the Third Xiangya Hospital, Central South University;
Zuoquan Chen, Department of Vascular Surgery, Beijing
Hospital; Gailing Chen, Department of Cardiology, China-
Japan Friendship Hospital; Chaoqun Fan, Department
of National Fitness and Scientific Exercise Research
Center, China Institute of Sport Science; Xiaoyang Zhou,
Department of Cardiology, Renmin Hospital of Wuhan
University; Ying Zheng, Department of Nephrology, the
First Medical Center of PLA General Hospital; Junxian
Zhao, School of Public Health, Lanzhou University; Jinbo
Hu, Department of Endocrinology, the First Affiliated
Hospital of Chongqing Medical University; Tianchun
Hou, Laboratory of Children’s Excellence Evidence in
Children’s Hospital of Chongging Medical University,
Coordinating with the Guidelines; Ying Lou, Department
of Cardiology, Fuwai Hospital, National Center for
Cardiovascular Diseases, Chinese Academy of Medical
Science; Lixia Yao, Department of Geriatric Cardiology,
Hebei Gereral Hospital; Ning Suo, Department of Urology,
Shandong Provincial Hospital Affiliated to Shandong
First Medical University; Ainan Jia, National Center for
Chronic and Non-Communicable Disease Control and
Prevention, Chinese Center for Disease Control and Preven-
tion; Wenhao Xia, Department of Hypertension and
Vascular Diseases, the First Affiliated Hospital of Sun Yat-
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Lanzhou University; Zhengrong Huang, Department
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University; Qiang Peng, Department of Cardiology, the
Second Affiliated Hospital of Nanchang University;
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