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1. Preamble
Guidelines evaluate and summarize available evidence with the aim of as
sisting health professionals in proposing the best diagnostic or therapeut
ic approach for an individual patient with a given condition. Guidelines are 
intended for use by health professionals and the European Society of 
Cardiology (ESC) makes its guidelines freely available.

ESC Guidelines do not override the individual responsibility of health 
professionals to make appropriate and accurate decisions in consider
ation of each patient’s health condition and in consultation with that pa
tient or the patient’s caregiver where appropriate and/or necessary. It is 
also the health professional’s responsibility to verify the rules and reg
ulations applicable in each country to drugs and devices at the time of 
prescription and to respect the ethical rules of their profession.

ESC Guidelines represent the official position of the ESC on a given topic 
and are regularly updated when warranted by new evidence. ESC Policies 
and Procedures for formulating and issuing ESC Guidelines can be 
found on the ESC website (https://www.escardio.org/Guidelines/Clinical- 
Practice-Guidelines/Guidelines-development/Writing-ESC-Guidelines). 
This guideline version updates and replaces the previous version 
from 2018.

The Members of this task force were selected by the ESC to include 
professionals involved in the medical care of patients with this path
ology, as well as patient representatives and methodologists. The se
lection procedure included an open call for authors and aimed to 
include members from across the whole of the ESC region and 
from relevant ESC Subspecialty Communities. Consideration was gi
ven to diversity and inclusion, notably with respect to gender and 
country of origin. The task force performed a critical review and 
evaluation of the published literature on diagnostic and therapeutic 
approaches including assessment of the risk-benefit ratio. The strength 
of every recommendation and the level of evidence supporting them 
were weighed and scored according to predefined scales as outlined in 
Tables 1 and 2 below. Patient-Reported Outcome Measures (PROMs) 
and Patient-Reported Experience Measures (PREMs) were also evaluated 
as the basis for recommendations and/or discussion in these guidelines. 
The task force followed ESC voting procedures and all approved recom
mendations were subject to a vote and achieved at least 75% agreement 
among voting members. Members of the task force with declared inter
ests on specific topics were asked to abstain from voting on related 
recommendations.

The experts of the writing and reviewing panels provided declaration 
of interest forms for all relationships that might be perceived as real or 
potential sources of conflicts of interest. Their declarations of interest 
were reviewed according to the ESC declaration of interest rules, 
which can be found on the ESC website (http://www.escardio.org/ 
guidelines) and have been compiled in a report published in a supple
mentary document with the guidelines. Funding for the development 
of ESC Guidelines is derived entirely from the ESC with no involvement 
of the healthcare industry.

Table 1 Classes of recommendations
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Class I Evidence and/or general agreement
that a given treatment or procedure is
beneficial, useful, e�ective. 

Conflicting evidence and/or a divergence of opinion about the usefulness/ 
e�cacy of the given treatment or procedure. 

Is recommended or is indicated

Wording to useDefinition

Class III Evidence or general agreement that the
given treatment or procedure is not
useful/e�ective, and in some cases
may be harmful. 

Is not recommended

     Class IIb Usefulness/e�cacy is less well
established by evidence/opinion.

May be considered

    Class IIa Weight of evidence/opinion is in
favour of usefulness/e�cacy. 

Should be considered
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The ESC Clinical Practice Guidelines (CPG) Committee supervises 
and co-ordinates the preparation of new guidelines and is responsible 
for the approval process. In addition to review by the CPG 
Committee, ESC Guidelines undergo multiple rounds of double-blind 
peer review by external experts, including members from across the 
whole of the ESC region, all National Cardiac Societies of the ESC 
and from relevant ESC Subspecialty Communities. After appropriate 
revisions, the guidelines are signed off by all the experts in the task 
force. The finalized document is signed off by the CPG Committee 
for publication in the European Heart Journal.

ESC Guidelines are based on analyses of published evidence, chiefly 
on clinical trials and meta-analyses of trials, but potentially including 
other types of studies. Evidence tables summarizing key information 
from relevant studies are generated early in the guideline development 
process to facilitate the formulation of recommendations, to enhance 
comprehension of recommendations after publication, and reinforce 
transparency in the guidelines development process. The tables are 
published in their own section of ESC Guidelines and reference specific 
recommendation tables.

Off-label use of medication may be presented in these guidelines if a 
sufficient level of evidence shows that it can be considered medically ap
propriate for a given condition. However, the final decisions concerning 
an individual patient must be made by the responsible health profes
sional giving special consideration to: 

• The specific situation of the patient. Unless otherwise provided for 
by national regulations, off-label use of medication should be limited 
to situations where it is in the patient’s interest with regard to the 
quality, safety, and efficacy of care, and only after the patient has 
been informed and has provided consent;

• Country-specific health regulations, indications by governmental 
drug regulatory agencies, and the ethical rules to which health profes
sionals are subject, where applicable.

2. Introduction
This 2024 document updates the 2018 ESC/European Society of 
Hypertension (ESH) Guidelines on the management of arterial hyper
tension.1 While the current document builds on prior guidelines, it 
also incorporates important updates and new recommendations based 
on current evidence. For example: 

(1) The title has changed from ‘Guidelines on the management of ar
terial hypertension’ to ‘Guidelines on the management of elevated 
blood pressure and hypertension’. This is based on evidence that 
the risk for cardiovascular disease (CVD) attributable to blood 
pressure (BP) is on a continuous exposure scale, not a binary scale 
of normotension vs. hypertension.2,3 Updated evidence also in
creasingly demonstrates the benefit on CVD outcomes of 
BP-lowering medications among persons with high CVD risk and 
BP levels that are elevated but that do not meet traditional thresh
olds used to define hypertension. The term ‘arterial’ is removed 
from the title of the 2024 Guidelines, as arterial hypertension can 
also occur in the pulmonary arteries, which is not a focus here.

(2) The 2024 Guidelines continue to define hypertension as office sys
tolic BP of ≥140 mmHg or diastolic BP of ≥90 mmHg. However, a 
new BP category called ‘Elevated BP’ is introduced. Elevated BP is 
defined as an office systolic BP of 120–139 mmHg or diastolic BP 
of 70–89 mmHg.

(3) A major, evidence-based change in the 2024 Guidelines is the rec
ommendation to pursue a target systolic BP of 120–129 mmHg 
among adults receiving BP-lowering medications. There are several 
important caveats to this recommendation, including: (i) the re
quirement that treatment to this BP target is well tolerated by 
the patient, (ii) the fact that more lenient BP targets can be consid
ered in persons with symptomatic orthostatic hypotension, those 
aged 85 years or over, or those with moderate-to-severe frailty 

Table 2 Levels of evidence

Level of
evidence A

Level of
evidence B

Level of
evidence C

Data derived from multiple randomized clinical trials
or meta-analyses.

Data derived from a single randomized clinical trial
or large non-randomized studies.

Consensus of opinion of the experts and/or small studies,
retrospective studies, registries.
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or limited life expectancy, and (iii) a strong emphasis on 
out-of-office BP measurement to confirm the systolic BP target 
of 120–129 mmHg is achieved. For those selected individual cases 
where a target systolic BP of 120–129 mmHg is not pursued, either 
due to intolerance or the existence of conditions that favour a 
more lenient BP target, we recommend targeting a BP that is as 
low as reasonably achievable. Personalized clinical decision-making 
and shared decisions with the patient are also emphasized.

(4) Another important change in the 2024 Guidelines compared with 
earlier versions is the increased focus on evidence related to fatal 
and non-fatal CVD outcomes rather than surrogate outcomes such 
as BP lowering alone. Except for lifestyle interventions and low-risk 
non-pharmacological interventions aimed at implementation or care 
delivery, the current guidelines require that, for a Class I recommen
dation to be made for a drug or procedural intervention, the evidence 
must show benefit on CVD outcomes and not only BP lowering.

(5) The task force comprised of a balanced representation of males 
and females.

(6) The present guidelines consider sex and gender as an integral com
ponent throughout the document, rather than in a separate section 
at the end. In this document, sex is the biological condition of being 
female or male from conception, based on genes, and gender is the 
socio-cultural dimension of being a woman or a man in a given soci
ety, based on gender roles, gender norms, gender identity, and gen
der relations valid in the respective society at a given timepoint.4,5

(7) The 2024 Guidelines are written to make them more ‘user friendly’. 
Input from general practitioners (GPs) was obtained in this regard, 
and one task force member is a GP. Given the ageing population in 
Europe, there was also a focus on tailoring treatment with respect to 
frailty and into older age, which is addressed in multiple sections. 
Moreover, patient input and their lived experiences are considered 
throughout. We also now include evidence tables in the 
Supplementary section to provide improved transparency regarding 
our recommendations. As appropriate, readers who wish to seek add
itional details and information are referred to the Supplementary data 
online and to the ESC CardioMed.6

(8) The task force recognized that a major challenge in guideline usage 
is poor implementation. This likely contributes to suboptimal con
trol of hypertension.7–9 To address this, a dedicated section on im
plementation is included in the Supplementary data online. 
Moreover, through a new initiative, we include information from 
national societies following a survey on guideline implementation 
completed during the national society peer review of the guidelines 
document. It is hoped this information may help inform national so
cieties about potential barriers to implementation.

2.1. What is new
These 2024 Guidelines contain a number of new and revised recom
mendations, which are summarized in Tables 3 and 4, respectively.

Table 3 New recommendations

Recommendations Classa Levelb

5. Measuring blood pressure

It is recommended to measure BP using a validated and calibrated device, to enforce the correct measurement technique, and to apply a 

consistent approach to BP measurement for each patient.
I B

Out-of-office BP measurement is recommended for diagnostic purposes, particularly because it can detect both white-coat hypertension 

and masked hypertension. Where out-of-office measurements are not logistically and/or economically feasible, then it is recommended that 
the diagnosis be confirmed with a repeat office BP measurement using the correct standardized measurement technique.

I B

Most automated oscillometric monitors have not been validated for BP measurement in AF; BP measurement should be considered using a 
manual auscultatory method in these circumstances, where possible.

IIa C

An assessment for orthostatic hypotension (≥20 systolic BP and/or ≥10 diastolic BP mmHg drop at 1 and/or 3 min after standing) should be 
considered at least at the initial diagnosis of elevated BP or hypertension and thereafter if suggestive symptoms arise. This should be 

performed after the patient is first lying or sitting for 5 min.

IIa C

6. Definition and classification of elevated blood pressure and hypertension, and cardiovascular disease risk assessment

It is recommended to use a risk-based approach in the treatment of elevated BP, and individuals with moderate or severe CKD, established 

CVD, HMOD, diabetes mellitus, or familial hypercholesterolaemia are considered at increased risk for CVD events.
I B

It is recommended that, irrespective of age, individuals with elevated BP and a SCORE2 or SCORE2-OP CVD risk of ≥10% be considered at 

increased risk for CVD for the purposes of risk-based management of their elevated BP.
I B

SCORE2-Diabetes should be considered to estimate CVD risk among type 2 diabetes mellitus patients with elevated BP, particularly if they 

are <60 years of age.
IIa B

History of pregnancy complications (gestational diabetes, gestational hypertension, pre-term delivery, pre-eclampsia, one or more 

stillbirths, and recurrent miscarriage) are sex-specific risk modifiers that should be considered to up-classify individuals with elevated BP and 

borderline increased 10-year CVD risk (5% to <10% risk).

IIa B

High-risk ethnicity (e.g. South Asian), family history of premature onset atherosclerotic CVD, socio-economic deprivation, auto-immune 

inflammatory disorders, HIV, and severe mental illness are risk modifiers shared by both sexes that should be considered to up-classify 
individuals with elevated BP and borderline increased 10-year CVD risk (5% to <10% risk).

IIa B

After assessing 10-year predicted CVD risk and non-traditional CVD risk modifiers, if a risk-based BP-lowering treatment decision remains 
uncertain for individuals with elevated BP, measuring CAC score, carotid or femoral plaque using ultrasound, high-sensitivity cardiac troponin 

or B-type natriuretic peptide biomarkers, or arterial stiffness using pulse wave velocity, may be considered to improve risk stratification 

among patients with borderline increased 10-year CVD risk (5% to <10% risk) after shared decision-making and considering costs.

IIb B

Continued
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7. Diagnosing hypertension and investigating underlying causes

Opportunistic screening for elevated BP and hypertension should be considered: 
• At least every 3 years for adults aged <40 years.

• At least annually for adults aged ≥40 years.

IIa C

In individuals with elevated BP who do not currently meet risk thresholds for BP-lowering treatment, a repeat BP measurement and risk 

assessment within 1 year should be considered.
IIa C

Other forms of screening for hypertension (i.e. systematic screening, self-screening, and non-physician screening) may be considered, 

depending on their feasibility in different countries and healthcare systems.
IIb B

In individuals with increased CVD risk where their screening office BP is 120–139/70–89 mmHg, it is recommended to measure BP out of 

office, using ABPM and/or HBPM or, if not logistically feasible, make repeated office BP measurements on more than one visit.
I B

Objective evaluation of adherence (either directly observed treatment or detecting prescribed drugs in blood or urine samples) should be 

considered in the clinical work-up of patients with apparent resistant hypertension, if resources allow.
IIa B

If moderate-to-severe CKD is diagnosed, it is recommended to repeat measurements of serum creatinine, eGFR, and urine ACR at 

least annually.
I C

Coronary artery calcium scoring may be considered in patients with elevated BP or hypertension when it is likely to change patient management. IIb B

Patients with resistant hypertension should be considered for referral to clinical centres with expertise in hypertension management for 

further testing.
IIa B

It is recommended that patients with hypertension presenting with suggestive signs, symptoms, or medical history of secondary 

hypertension are appropriately screened for secondary hypertension.
I B

Screening for primary aldosteronism by renin and aldosterone measurements should be considered in all adults with confirmed 

hypertension (BP ≥ 140/90 mmHg).
IIa B

8. Preventing and treating elevated blood pressure

Opportunistic screening with office BP measurements to monitor development of BP during late childhood and adolescence, especially 
if one or both parents have hypertension, should be considered to better predict development of adult hypertension and associated 

CVD risk.

IIa B

It is recommended to restrict free sugar consumption, in particular sugar-sweetened beverages, to a maximum of 10% of energy 

intake. It is also recommended to discourage consumption of sugar-sweetened beverages, such as soft drinks and fruit juices, starting 

at young age.

I B

In patients with hypertension without moderate-to-advanced CKD and with high daily sodium intake, an increase of potassium intake by 

0.5–1.0 g/day—for example through sodium substitution with potassium-enriched salt (comprising 75% sodium chloride and 25% 
potassium chloride) or through diets rich in fruits and vegetables—should be considered.

IIa A

In patients with CKD or taking potassium-sparing medication, such as some diuretics, ACE inhibitors, ARBs, or spironolactone, monitoring 

serum levels of potassium should be considered if dietary potassium is being increased.
IIa C

It is recommended to take medications at the most convenient time of day for the patient, to establish a habitual pattern of medication 

taking to improve adherence.
I B

In adults with elevated BP and low/medium CVD risk (<10% over 10 years), BP lowering with lifestyle measures is recommended and can 

reduce the risk of CVD.
I B

In adults with elevated BP and sufficiently high CVD risk, after 3 months of lifestyle intervention, BP lowering with pharmacological 

treatment is recommended for those with confirmed BP ≥130/80 mmHg to reduce CVD risk.
I A

It is recommended that in hypertensive patients with confirmed BP ≥140/90 mmHg, irrespective of CVD risk, lifestyle measures and 

pharmacological BP-lowering treatment is initiated promptly to reduce CVD risk.
I A

It is recommended to maintain BP-lowering drug treatment lifelong, even beyond the age of 85 years, if well tolerated. I A

Because the benefit in reducing CVD outcomes is uncertain in these settings, and noting that close monitoring of treatment tolerance is 
advised, BP-lowering treatment should only be considered from ≥140/90 mmHg (office) among persons meeting the following criteria: 

• pre-treatment symptomatic orthostatic hypotension;

• age ≥85 years;
• clinically significant moderate-to-severe frailty;

• and/or limited predicted lifespan (<3 years).

IIa B

In cases where BP-lowering treatment is poorly tolerated and achieving a target systolic of 120–129 mmHg is not possible, it is 

recommended to target a systolic BP level that is ‘as low as reasonably achievable’ (ALARA principle).
I A

Once BP is controlled and stable under BP-lowering therapy, at least a yearly follow-up for BP and other CVD risk factors should 

be considered.
IIa C

Continued
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9. Managing specific patient groups or circumstances

Young adults

Comprehensive screening for the main causes of secondary hypertension is recommended in adults diagnosed with hypertension before 

the age of 40 years, except for obese young adults where it is recommended to start with an obstructive sleep apnoea evaluation.
I B

Since SCORE2 has not been validated for individuals <40 years, screening for HMOD may be considered in such young individuals with 

elevated BP without other increased CVD risk conditions to identify additional individuals for possible medical treatment.
IIb B

Hypertension in pregnancy

In consultation with an obstetrician, low- to moderate-intensity exercise is recommended in all pregnant women without contraindications 

to reduce the risk of gestational hypertension and pre-eclampsia.
I B

HBPM and ABPM should be considered to exclude white-coat and masked hypertension, which are more common in pregnancy. IIa C

Older and frail patients

It is recommended that treatment of elevated BP and hypertension among older patients aged <85 years who are not moderately to 
severely frail follows the same guidelines as for younger people, provided BP-lowering treatment is well tolerated.

I A

When initiating BP-lowering treatment for patients aged ≥85 years, and/or with moderate-to-severe frailty (at any age), long-acting 
dihydropyridine CCBs or RAS inhibitors should be considered, followed, if necessary, by a low-dose diuretic if tolerated, but preferably not 

a beta-blocker (unless compelling indications exist) or an alpha-blocker.

IIa B

As the safety and efficacy of BP treatment is less certain in individuals with moderate or severe frailty, clinicians should consider screening 

older adults for frailty using validated clinical tests; frail patients’ health priorities and a shared-decision approach should be considered when 
deciding on BP treatments and targets.

IIa C

If BP drops with progressing frailty, deprescription of BP-lowering medications (and other drugs that can reduce BP, such as sedatives and 
prostate-specific alpha-blockers) may be considered.

IIb C

Hypertension and orthostatic hypotension

Before starting or intensifying BP-lowering medication, it is recommended to test for orthostatic hypotension, by first having the patient sit 

or lie for 5 min and then measuring BP 1 and/or 3 min after standing.
I B

It is recommended to pursue non-pharmacological approaches as the first-line treatment of orthostatic hypotension among persons with 

supine hypertension. For such patients, it is also recommended to switch BP-lowering medications that worsen orthostatic hypotension to 
an alternative BP-lowering therapy and not to simply de-intensify therapy.

I A

Chronic kidney disease

In hypertensive patients with CKD and eGFR >20 mL/min/1.73 m2, SGLT2 inhibitors are recommended to improve outcomes in the 
context of their modest BP-lowering properties.

I A

Other conditions

BP-lowering drug treatment is recommended for people with pre-diabetes or obesity when confirmed office BP is ≥140/90 mmHg or when 

office BP is 130–139/80–89 mmHg and the patient is at predicted 10-year risk of CVD ≥10% or with high-risk conditions, despite a 
maximum of 3 months of lifestyle therapy.

I A

In patients with a history of aortic valve stenosis and/or regurgitation who require BP-lowering treatment, RAS blockers should be 
considered as part of that treatment.

IIa C

In patients with a history of moderate-to-severe mitral valve regurgitation who require BP-lowering treatment, RAS blockers should be 
considered as part of that treatment.

IIa C

Renovascular hypertension

Renal artery angioplasty without stenting should be considered for patients with hypertension and haemodynamically significant renal artery 
stenosis due to fibromuscular dysplasia.

IIa C

Renal artery angioplasty and stenting may be considered in patients with haemodynamically significant, atherosclerotic, renal artery stenosis 
(stenosis of 70%–99%, or 50%–69% with post-stenotic dilatation and/or significant trans-stenotic pressure gradient) with: 

• Recurrent heart failure, unstable angina, or sudden-onset flash pulmonary oedema despite maximally tolerated medical therapy;

• Resistant hypertension;
• Hypertension with unexplained unilaterally small kidney or CKD;

• Bilateral renal artery stenosis or unilateral renal artery stenosis in a solitary viable kidney.

IIb C

Renal artery angioplasty is not recommended in patients without confirmed haemodynamically significant renal artery stenosis. III A

10. Acute and short-term lowering of blood pressure

In patients with intracerebral haemorrhage presenting with systolic BP ≥220 mmHg, acute reduction in systolic BP >70 mmHg from initial 

levels within 1 h of commencing treatment is not recommended.
III B

Continued
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11. Patient-centred care in hypertension

An informed discussion about CVD risk and treatment benefits tailored to the needs of a patient is recommended as part of hypertension 
management.

I C

Motivational interviewing should be considered for patients with hypertension at hospitals and community health centres to assist patients 
in controlling their BP and to enhance treatment adherence.

IIa B

Physician–patient web communications are an effective tool that should be considered in primary care, including reporting on home BP 
readings.

IIa C

Home BP measurement for managing hypertension by using self-monitored BP is recommended to achieve better BP control. I B

Self-measurement, when properly performed, is recommended due to positive effects on the acceptance of a diagnosis of hypertension, 

patient empowerment, and adherence to treatment.
I C

Enhanced self-monitoring of BP using a device paired with a connected smartphone application may be considered, though evidence to date 

suggests that this may be no more effective than standard self-monitoring.
IIb B

Multidisciplinary approaches in the management of patients with elevated BP and hypertension, including appropriate and safe task-shifting 
away from physicians are recommended to improve BP control.

I A
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ABPM, ambulatory blood pressure monitoring; ACE, angiotensin-converting enzyme; ACR, albumin-to-creatinine ratio (urine); AF, atrial fibrillation; ALARA, as low as reasonably achievable; 
ARB, angiotensin receptor blocker; BP, blood pressure; CAC, coronary artery calcium; CCB, calcium channel blocker; CKD, chronic kidney disease; CVD, cardiovascular disease; eGFR, 
estimated glomerular filtration rate; HBPM, home blood pressure monitoring; HFpEF, heart failure with preserved ejection fraction; HIV, human immunodeficiency virus; HMOD, 
hypertension-mediated organ damage; MRA, mineralocorticoid receptor antagonist; RAS, renin–angiotensin system; SCORE2, Systematic COronary Risk Evaluation 2; SCORE2-OP, 
Systematic COronary Risk Evaluation 2–Older Persons; SGLT2, sodium–glucose co-transporter 2. 
aClass of recommendation. 
bLevel of evidence.

Table 4 Revised recommendations

Recommendations in 2018 version Classa Levelb Recommendations in 2024 version Classa Levelb

6. Definition and classification of elevated blood pressure and hypertension

It is recommended that BP be classified as optimal, 

normal, high–normal, or grades 1–3 hypertension, 

according to office BP.

I C
It is recommended that BP be categorized as 

non-elevated BP, elevated BP, and hypertension to aid 

treatment decisions.

I B

CV risk assessment with the SCORE system is 

recommended for hypertensive patients who are not 
already at high or very high risk due to established CVD, 

renal disease, or diabetes, a markedly elevated single 

risk factor (e.g. cholesterol), or hypertensive LVH.

I B

SCORE2 is recommended for assessing 10-year risk of 

fatal and non-fatal CVD among individuals aged 40–69 
years with elevated BP who are not already considered 

at increased risk due to moderate or severe CKD, 

established CVD, HMOD, diabetes mellitus, or familial 
hypercholesterolaemia.

I B

SCORE2-OP is recommended for assessing the 
10-year risk of fatal and non-fatal CVD among 

individuals aged ≥70 years with elevated BP who are 

not already considered at increased risk due to 
moderate or severe CKD, established CVD, HMOD, 

diabetes mellitus, or familial hypercholesterolaemia.

I B

7. Diagnosing hypertension and investigating underlying causes

It is recommended that the diagnosis of hypertension 
should be based on: 

• Repeated office BP measurements on more than one 

visit, except when hypertension is severe (e.g. grade 3 
and especially in high-risk patients). At each visit, three 

BP measurements should be recorded, 1–2 min apart, 

and additional measurements should be performed if 
the first two readings differ by >10 mmHg. The 

patient’s BP is the average of the last two BP readings. 

Or
• Out-of-office BP measurement with ABPM and/or 

HBPM, provided that these measurements are 

logistically and economically feasible.

I C

Where screening office BP is 140–159/90–99 mmHg, it is 
recommended that the diagnosis of hypertension should 

be based on out-of-office BP measurement with ABPM 

and/or HBPM. If these measurements are not logistically 
or economically feasible, then diagnosis can be made on 

repeated office BP measurements on more than one visit.

I B

Where screening office BP is ≥160/100 mmHg: 

• It is recommended that BP 160–179/100–109 mmHg 

be confirmed as soon as possible (e.g. within 1 
month) preferably by either home or ambulatory BP 

measurements.

• It is recommended when BP ≥180/110 mmHg that 
hypertensive emergency be excluded.

I C

Continued
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Echocardiography is recommended  in hypertensive 

patients when there are ECG abnormalities  or signs or 

symptoms of LV dysfunction.

I B
Echocardiography is recommended in patients with 

hypertension and ECG abnormalities, or signs or 

symptoms of cardiac disease.

I B

Echocardiography may be considered when the 

detection of LVH may influence treatment decisions. IIb B
Echocardiography may be considered in patients with 

elevated BP, particularly when it is likely to change 
patient management.

IIb B

Ultrasound examination of the carotid arteries may be 
considered for the detection of asymptomatic 

atherosclerotic plaques or carotid stenosis in patients 

with documented vascular disease elsewhere.

IIb B

Ultrasound examination of the carotid or femoral 
arteries for detecting plaque may be considered in 

patients with elevated BP or hypertension when it is 

likely to change patient management.

IIb B

Measurement of PWV may be considered for 

measuring arterial stiffness. IIb B
Measurement of PWV may be considered in patients 

with elevated BP or hypertension when it is likely to 
change patient management.

IIb B

8. Preventing and treating elevated blood pressure

Regular aerobic exercise (e.g. at least 30 min of 

moderate dynamic exercise on 5–7 days/week) is 
recommended.

I A

Moderate intensity aerobic exercise of ≥150 min/week 

(≥30 min, 5–7 days/week) or alternatively 75 min of 
vigorous intensity aerobic exercise per week over 3 

days are recommended and should be complemented 

with low- or moderate-intensity dynamic or isometric 
resistance training (2–3 times/week) to reduce BP and 

CVD risk.

I A

Body-weight control is indicated to avoid obesity (BMI 

>30 kg/m2 or waist circumference >102 cm in men and 
>88 cm in women), as is aiming at healthy BMI (about 

20–25 kg/m2) and waist circumference values (<94 cm in 

men and <80 cm in women) to reduce BP and CV risk.

I A

It is recommended to aim for a stable and healthy BMI 

(20–25 kg/m2) and waist circumference values (<94 cm 
in men and <80 cm in women) to reduce BP and CVD 

risk.

I A

Increased consumption of vegetables, fresh fruits, fish, 

nuts, and unsaturated fatty acids (olive oil); low 
consumption of red meat; and consumption of low-fat 

dairy products are recommended.

I A

Adopting a healthy and balanced diet, such as the 

Mediterranean or DASH diets, is recommended to help 
reduce BP and CVD risk.

I A

It is recommended to restrict alcohol consumption to: 

• Less than 14 units/week for men.

• Less than 8 units/week for women.
I A

Men and women are recommended to drink less 

alcohol than the upper limit, which is about 100 g/week 

of pure alcohol. How this translates into number of 
drinks depends on portion size (the standards of which 

differ per country), but most drinks contain 8–14 g of 

alcohol per drink. Preferably, it is recommended to 
avoid alcohol to achieve the best health outcomes.

I B

Among all anti-hypertensive drugs, ACE inhibitors, 
ARBs, beta-blockers, CCBs, and diuretics (thiazides and 

thiazide-like drugs, such as chlorthalidone and 

indapamide) have demonstrated effective reduction of 
BP and CV events in RCTs, and thus are indicated as the 

basis of anti-hypertensive treatment strategies.

I A

Among all BP-lowering drugs, ACE inhibitors, ARBs, 
dihydropyridine CCBs, and diuretics (thiazides and 

thiazide-like drugs such as chlorthalidone and 

indapamide) have demonstrated the most effective 
reduction of BP and CVD events, and are therefore 

recommended as first-line treatments to lower BP.

I A

It is recommended that if BP is not controlled with a 

three-drug combination, treatment should be 

increased by the addition of spironolactone or, if not 
tolerated, other diuretics such as amiloride or higher 

doses of other diuretics, a beta-blocker, or an 

alpha-blocker.

I B

If BP is not controlled with a three-drug combination 

and in whom spironolactone is not effective or 

tolerated, treatment with eplerenone instead of 
spironolactone, or the addition of a beta-blocker if not 

already indicated and, next, a centrally acting 

BP-lowering medication, an alpha-blocker, hydralazine, 
or a potassium-sparing diuretic should be considered.

IIa B

8. Preventing and treating elevated blood pressure (blood pressure targets)

It is recommended that the first objective of treatment 

should be to lower BP to <140/90 mmHg in all patients 
and, provided that the treatment is well tolerated, 

treated BP values should be targeted to 130/80 mmHg 

or lower in most patients.

I A

To reduce CVD risk, it is recommended that treated 

systolic BP values in most adults be targeted to 120– 
129 mmHg, provided the treatment is well tolerated. I A

Continued
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A diastolic BP target of <80 mmHg should be 

considered for all hypertensive patients, independent of 

the level of risk and comorbidities. IIa B

In cases where on-treatment systolic BP is at or below 

target (120–129 mmHg) but diastolic BP is not at target 

(≥80 mmHg), intensifying BP-lowering treatment to 
achieve an on-treatment diastolic BP of 70–79 mmHg 

may be considered to reduce CVD risk.

IIb C

In older patients (aged ≥65 years) receiving 

BP-lowering drugs: 

• It is recommended that systolic BP should be 
targeted to a BP range of 130–139 mmHg.

I A

Because the CVD benefit of an on-treatment systolic BP 

target of 120–129 mmHg may not generalize to the 

following specific settings, personalized and more lenient 
systolic BP targets (e.g. <140 mmHg): should be 

considered among patients meeting the following criteria: 

• pre-treatment, symptomatic, orthostatic 
hypotension;

• and/or age ≥85 years.

IIa C

Because the CVD benefit of an on-treatment systolic BP 

target of 120–129 mmHg may not generalize to the 

following specific settings, personalized and more lenient 
BP targets (e.g. <140/90 mmHg) may be considered 

among patients meeting the following criteria: 

• clinically significant, moderate to severe frailty at any 
age;

• and/or limited predicted lifespan (<3 years).

IIb C

8. Preventing and treating elevated blood pressure (renal denervation)

Use of device-based therapies is not recommended for 
the routine treatment of hypertension, unless in the 

context of clinical studies and RCTs, until further 

evidence regarding their safety and efficacy becomes 
available.

III B

To reduce BP, and if performed at a medium-to-high 
volume centre, catheter-based renal denervation may 

be considered for resistant hypertension patients who 

have BP that is uncontrolled despite a three 
BP-lowering drug combination (including a thiazide or 

thiazide-like diuretic), and who express a preference to 

undergo renal denervation after a shared risk-benefit 
discussion and multidisciplinary assessment.

IIb B

To reduce BP, and if performed at a medium-to-high 
volume centre, catheter-based renal denervation may 

be considered for patients with both increased CVD 

risk and uncontrolled hypertension on fewer than three 
drugs, if they express a preference to undergo renal 

denervation after a shared risk-benefit discussion and 

multidisciplinary assessment.

IIb A

Due to a lack of adequately powered outcomes trials 
demonstrating its safety and CVD benefits, renal 

denervation is not recommended as a first-line 

BP-lowering intervention for hypertension.

III C

Renal denervation is not recommended for treating 

hypertension in patients with moderately to severely 
impaired renal function (eGFR <40 mL/min/1.73 m2) or 

secondary causes of hypertension, until further 

evidence becomes available.

III C

9.1. Managing specific patient groups or circumstances

Hypertension in pregnancy

In women with gestational hypertension, pre-existing 
hypertension superimposed by gestational 

hypertension, or with hypertension and subclinical 

organ damage or symptoms, initiation of drug 
treatment is recommended when systolic BP is  

≥140 mmHg or diastolic BP ≥90 mmHg.

I C

In women with gestational hypertension, starting drug 
treatment is recommended for those with confirmed 

systolic BP ≥140 mmHg or diastolic BP ≥90 mmHg.
I B

Continued
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In all other cases, initiation of drug treatment is 

recommended when systolic BP is ≥150 mmHg or 

diastolic BP is ≥95 mmHg.

I C

In pregnant women with chronic hypertension, starting 

drug treatment is recommended for those with 

confirmed office systolic BP ≥140 mmHg or diastolic 
BP ≥90 mmHg.

I B

In women with chronic and gestational hypertension, it 
is recommended to lower BP below 140/90 mmHg but 

not below 80 mmHg for diastolic BP.

I C

Systolic BP ≥170 mmHg or diastolic BP ≥110 mmHg in 

a pregnant woman is an emergency, and admission to 

hospital is recommended.

I C
Systolic BP ≥160 mmHg or diastolic BP ≥110 mmHg in 

pregnancy can indicate an emergency, and immediate 

hospitalization should be considered.

IIa C

Diabetes

Antihypertensive drug treatment is recommended for 

people with diabetes when office BP is ≥140/90 mmHg.
I A

In most adults with elevated BP and diabetes, after a 

maximum of 3 months of lifestyle intervention, BP 

lowering with pharmacological treatment is 
recommended for those with confirmed office BP 

≥130/80 mmHg to reduce CVD risk.

I A

In people with diabetes receiving BP-lowering 

drugs it is recommended: 

• To target SBP to 130 mmHg and <130 mmHg if 
tolerated, but not <120 mmHg.

• In older people (aged ≥65 years aged), to target to an 

SBP range of 130–139 mmHg.

I A

In persons with diabetes who are receiving BP-lowering 

drugs, it is recommended to target systolic BP to 120– 

129 mmHg, if tolerated.
I A

Chronic kidney disease

In patients with diabetic or non-diabetic CKD, it is 
recommended that an office BP ≥140/90 mmHg be 

treated with lifestyle advice and BP-lowering 

medication. 

I A

In patients with diabetic or non-diabetic 
moderate-to-severe CKD and confirmed BP ≥130/80  

mmHg, lifestyle optimization and BP-lowering 

medication are recommended to reduce CVD risk, 
provided such treatment is well tolerated.

I A

In patients with diabetic or non-diabetic CKD: In adults with moderate-to-severe CKD who are 
receiving BP-lowering drugs and who have eGFR >30  

mL/min/1.73 m2, it is recommended to target systolic 

BP to 120–129 mmHg, if tolerated. Individualized BP 
targets are recommended for those with lower eGFR 

or renal transplantation.

I A

• It is recommended to lower systolic BP to a range of 

130–139 mmHg.
I A

• Individualized treatment should be considered 

according to its tolerability and impact on renal 
function and electrolytes.

IIa C

RAS blockers are more effective at reducing 
albuminuria than other antihypertensive agents, and are 

recommended as part of the treatment strategy in 

hypertensive patients in the presence of 
microalbuminuria or proteinuria.

I A

ACE inhibitors or ARBs are more effective at reducing 
albuminuria than other BP-lowering agents and should 

be considered as part of the treatment strategy for 

patients with hypertension and microalbuminuria or 
proteinuria.

IIa B

Heart failure

In patients with HFrEF, it is recommended that 
BP-lowering treatment comprises an ACE inhibitor or 

ARB, a beta-blocker and diuretic and/or MRA if 

required.

I A

In patients with symptomatic HFrEF/HFmrEF, the 
following treatments with BP-lowering effects are 

recommended to improve outcomes: ACE inhibitors 

(or ARBs if ACE inhibitors are not tolerated) or ARNi, 
beta-blocker, MRA, and SGLT2 inhibitors.

I A

In patients with HFpEF, because no specific drug has 
proven its superiority, all major agents can be used.

I C

In hypertensive patients with symptomatic HFpEF, 
SGLT2 inhibitors are recommended to improve 

outcomes in the context of their modest BP-lowering 

properties.

I A

In patients with symptomatic HFpEF who have BP 

above target, ARBs and/or MRAs may be considered to 
reduce heart failure hospitalizations and reduce BP.

IIb B

Continued
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Stroke

In all hypertensive patients with ischaemic stroke or 
TIA, an SBP target range of 120–130 mmHg should be 

considered.
IIa B

In patients with confirmed BP ≥130/80 mmHg with a 
history of TIA or stroke a systolic BP target of 120–129  

mmHg is recommended to reduce CVD outcomes, 

provided treatment is tolerated.

I A

Different ethnic groups

In black patients, initial antihypertensive treatment 

should include a diuretic or a CCB, either in 

combination or with a RAS blocker.
I B

In black patients from Sub-Saharan Africa who require 

BP-lowering treatment, combination therapy including 

a CCB combined with either a thiazide diuretic or a 
RAS blocker should be considered.

IIa B

Resistant hypertension

Recommended treatment of resistant hypertension is: 
• Reinforcement of lifestyle measures, especially 

sodium restriction.

• Addition of low-dose spironolactone to existing 
treatment.

• Or the addition of further diuretic therapy if 

intolerant to spironolactone, with either eplerenone, 
amiloride, a higher dose thiazide/thiazide-like 

diuretic, or a loop diuretic.

• Or the addition of bisoprolol or doxazosin.
I B

In patients with resistant hypertension and 
uncontrolled BP despite use of first-line BP-lowering 

therapies, the addition of spironolactone to existing 

treatment should be considered.

IIa B

In patients with resistant hypertension in whom 

spironolactone is not effective or tolerated, treatment 
with eplerenone instead of spironolactone, or the 

addition of a beta-blocker if not already indicated, and, 

next, a centrally acting BP-lowering medication, an 
alpha-blocker, or hydralazine, or a potassium-sparing 

diuretic should be considered.

IIa B

To reduce BP, and if performed at a medium-to-high 

volume centre, catheter-based renal denervation may 

be considered for resistant hypertension patients who 
have BP that is uncontrolled despite a three 

BP-lowering drug combination, and who express a 

preference to undergo renal denervation after a shared 
risk-benefit discussion and multidisciplinary assessment.

IIb B

10. Acute and short-term management of blood pressure

In patients with acute intracerebral haemorrhage: In patients with intracerebral haemorrhage, immediate 
BP lowering (within 6 h of symptom onset) should be 

considered to a systolic target 140–160 mmHg to 

prevent haematoma expansion and improve functional 
outcome.

IIa A

• Immediate BP lowering is not recommended for 

patients with systolic BP <220 mmHg.
III A

• In patients with systolic BP ≥220 mmHg, careful 

acute BP lowering with i.v. therapy to <180 mmHg 
should be considered.

IIa B

In hypertensive patients with an acute cerebrovascular event, anti-hypertensive 
treatment is recommended:

For patients with ischaemic stroke or TIA and an 
indication for blood pressure lowering, it is 

recommended that BP lowering therapy be 

commenced before hospital discharge.

I B
• Immediately for TIA. I A

• After several days in ischaemic stroke. I A

In severe hypertension, drug treatment with i.v. 

labetalol, oral methyldopa, or nifedipine is 

recommended.
I C

In severe hypertension in pregnancy, drug treatment 

with i.v. labetalol, oral methyldopa, or oral nifedipine is 

recommended. Intravenous hydralazine is a second-line 
option.

I C
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ABPM, ambulatory blood pressure monitoring; ACE, angiotensin-converting enzyme; ACR, albumin-to-creatinine ratio (urine); ARB, angiotensin receptor blocker; ARNi, angiotensin 
receptor–neprilysin inhibitor; BMI, body mass index; BP, blood pressure; CCB, calcium channel blocker; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; 
DASH, Dietary Approaches to Stop Hypertension; eGFR, estimated glomerular filtration rate; HBPM, home blood pressure monitoring; HFpEF, heart failure with preserved ejection 
fraction; HF(m)rEF, heart failure with (mildly) reduced ejection fraction; HFrEF, heart failure with reduced ejection fraction; HMOD, hypertension-mediated organ damage; i.v., 
intravenous; LVH, left ventricular hypertrophy; MRA, mineralocorticoid receptor antagonist; RAS, renin–angiotensin system; RCT, randomized controlled trial; SBP, systolic blood 
pressure; SCORE2, Systematic COronary Risk Evaluation 2; SCORE2-OP, Systematic COronary Risk Evaluation 2–Older Persons; SGLT2, sodium–glucose co-transporter 2; TIA, 
transient ischaemic attack. 
aClass of recommendation. 
bLevel of evidence.
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3. Pathophysiology of elevated 
blood pressure and hypertension
Persistently high BP in systemic arteries is the hallmark of hypertension, 
which is the most important modifiable risk factor for all-cause 
and CVD morbidity and mortality globally.2 Most patients with 
hypertension have essential or primary hypertension, where the exact 
cause remains unknown, while an estimated 10% have secondary 
hypertension, with an identifiable cause (notably some studies indicate 
that the prevalence of secondary hypertension may be substantially 
higher, with modern systematic screening).10

The pathophysiology of hypertension involves complex interactions 
between environmental and behavioural factors, genes, hormonal net
works, and multiple organ systems (renal, cardiovascular, and central 
nervous system11) (Figure 1). In addition, vascular and immune 

mechanisms are involved.12 Dysregulation of these processes leads to 
hypertension, which if uncontrolled, can lead to hypertension-mediated 
organ damage (HMOD) and adverse CVD outcomes.

Details on the pathophysiological processes, molecular mechanisms, 
and environmental and psychosocial elements that underlie hypertension 
are provided in the Supplementary text (Supplementary data online).

4. Clinical consequences of 
elevated blood pressure  
and hypertension
Longstanding hypertension causes organ damage and ultimately leads 
to cardiovascular, cerebrovascular, and clinical renal disease, which 
are all major contributors to the global burden of chronic disease 
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Figure 1 Pathophysiology of elevated blood pressure and hypertension. BP, blood pressure; PNS, parasympathetic nervous system; RAAS, 
renin-angiotensin-aldosterone system; SNP, single-nucleotide polymorphism; SNS, sympathetic nervous system. Complex interplay between genes, 
environmental, and behavioural factors, organs, physiological systems, and neurohumoral processes contribute to BP regulation. Dysfunction of these 
processes leads to hypertension. The contribution of these factors to elevated BP and hypertension may differ among males and females.  
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(Figure 2).2,13–22 Organs adversely affected by elevated BP and hyper
tension include the heart, brain, kidneys, eyes, and vessels (macrocir
culation and microcirculation in organs with low resistance, such as 
the brain or kidney23), which undergo structural and functional 
changes. Although factors besides BP can contribute to these changes 
(i.e. dyslipidaemia, hyperglycaemia), we use the term ‘hypertension- 
mediated organ damage’ to indicate the presence of subclinical 
complications of hypertension that indicate high risk for subsequent 
clinical events. HMOD may have different profiles in men and women; 
for instance, left ventricular hypertrophy (LVH) and left atrial dilatation 
are more frequent in women.24–28

Evidence of HMOD usually indicates long-standing elevated BP and/ 
or hypertension and confers incremental prognostic information re
garding CVD risk in all BP categories.29–31 Unless treated, HMOD 
can progress from asymptomatic to symptomatic, ultimately resulting 
in overt CVD events.31

The pathophysiological mechanisms underlying HMOD in the heart, 
brain, kidneys, vessels, and eyes are detailed in the Supplementary text
(Supplementary data online). The clinical consequences of HMOD, es
pecially cerebrovascular disease (stroke and cognitive decline), kidney 
disease (acute and chronic), and heart disease [heart failure, atrial fibril
lation (AF), ischaemic heart disease, and valvular disease] are also dis
cussed in the Supplementary text (Supplementary data online). In 
addition, the Supplement highlights the impact of different measures 
of BP on CVD risk, including systolic BP, diastolic BP, pulse pressure, 
and BP variability.22,32–36

5. Measuring blood pressure
5.1. Introduction and pertinent definitions
This section reviews practical aspects of BP measurement, including 
technique and clinical validation of devices. It also reviews the evi
dence for the most appropriate BP measurement methods when 
screening populations for hypertension, diagnosing hypertension, 
and managing patients receiving BP-lowering interventions. The cur
rent guidelines promote use of out-of-office measurement for 
diagnosis and ongoing management of hypertension, reflecting in
creasing evidence for the stronger relationship of home and ambula
tory monitoring with outcomes, the ability to detect white-coat 
and masked hypertension, new BP treatment targets as low as 
120–129 mmHg systolic (Table 5), and evidence supporting enabling 
patient involvement and shared decision-making.

Definitions:
Systolic BP: arterial BP during systole (maximum arterial 

pulsatile pressure). This is measured using an auscultatory device at 
the onset of the first Korotkoff sound. Oscillometric devices esti
mate systole using an algorithm that imputes from mean arterial 
pressure.37

Diastolic BP: arterial BP during diastole (minimum arterial pulsatile 
pressure). This is measured using an auscultatory device at the time of 
complete disappearance of the Korotkoff sounds (fifth sound). If there 
is no disappearance of sounds (no fifth sound) then the fourth 

See footnote for information on sex-differences
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Figure 2 Persistently elevated blood pressure and hypertension lead to hypertension-mediated organ damage and cardiovascular disease. AF, atrial 
fibrillation; CAD, coronary artery disease; GFR, glomerular filtration rate; LA, left atrial; LV, left ventricular; LVH, left ventricular hypertrophy. See the 
supplementary data online for detailed information on sex differences.  
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Korotkoff sound (muffling) is used to estimate diastolic BP. 
Oscillometric devices estimate diastole using an algorithm that 
imputes from mean arterial pressure.37

Inter-arm difference: systolic BP difference of >10 mmHg when 
BP is measured sequentially in each arm.38

Postural/orthostatic hypotension: decrement of ≥20 mmHg 
in systolic BP and/or ≥10 mmHg in diastolic BP when BP is measured 
in the standing position at 1 and/or 3 min after standing following a 
5-min period in the sitting or lying position.

White-coat hypertension: BP that is above the threshold for 
diagnosing hypertension in the office but below the threshold in home/ 
ambulatory settings, e.g. ≥140/90 mmHg in office but <135/85 mmHg 
at home/ambulatory daytime (or 24-h BP < 130/80 mmHg).

Masked hypertension: BP that is below the hypertension 
diagnostic threshold in the office but above the hypertension diagnostic 
threshold in home/ambulatory settings, e.g. <140/90 mmHg in clinic 
but ≥135/85 mmHg at home/ambulatory daytime (or 24-h BP 
≥130/80 mmHg).

Office BP: also known as clinic BP. The two terms are interchange
able. This guidelines document uses ‘office BP’ preferentially. Of note, 
office BP can be measured manually or using an automated device. In 
addition, automated office BP (AOBP) can be conducted in a setting at
tended by a healthcare professional or in an unattended fashion. Finally, 
not all office BP measurements are equal, with some facilities using a 
standardized method (which is recommended and outlined below) 
and others unfortunately using suboptimal approaches to office BP 
measurement.

Home BP measurement (HBPM): an out-of-office approach 
to measuring BP when the patient measures their own BP at home 
using a validated monitor (usually an upper-arm oscillometric cuff 
device).

Ambulatory BP measurement (ABPM): an out-of-office BP 
measurement that uses a fully automated oscillometric device, usually 
for a 24-h period, and measures BP at set intervals.

5.2. Practical recommendations for 
measuring blood pressure
5.2.1. Clinical validation of equipment for measuring 
blood pressure
A prerequisite of BP measurement is that it must be undertaken 
using a device that has been clinically validated and confirmed to 
be accurate. Of the commercially available oscillometric BP meas
urement devices, as few as 6% have been adequately tested.39–41

National and international organizations provide lists of validated monitors 
(e.g. www.stridebp.org, www.validatebp.org).

Since the 2018 ESC/ESH Guidelines on the management of arter
ial hypertension, three arbiters of device accuracy (the Association 
for the Advancement of Medical Instrumentation, the ESH, and the 
International Organization for Standardization) have published a 
universal standard for validating devices for measuring BP.42 This 
standard will likely become widely adopted. Validation standards 
and methodology need to be developed and implemented for novel 
BP measurement devices that are non-occlusive and ‘cuffless’.43,44

5.2.2. Office blood pressure measurement
All BP measurements can be influenced by circumstances of measure
ment, including position, ambient temperature, the technique of meas
urement, accuracy of equipment, and physical condition of the 

patient.45 For BP measurements in the office, we recommend following 
a standardized method (Figure 3).

Patient preparation: BP should be measured with the patient 
seated comfortably after 5 min of rest. Patients should avoid exercising 
and stimulants (caffeine, tobacco) for at least 30 min before measure
ment. The patient’s bladder should be emptied if needed.46 Patients 
should be seated with their legs unfolded and their back supported at 
the time of measurement. The arm should be supported (to avoid iso
metric exercise-induced increases in BP). Clothing at the location of the 
cuff placement should be removed; rolling up of shirt sleeves should be 
avoided as this can result in a tourniquet effect.

BP measurement technique: auscultatory or oscillometric 
techniques can be used to measure BP non-invasively. The manual aus
cultatory approach is the traditional method of measuring systolic and 
diastolic BP at the brachial artery site using a stethoscope. In contrast, 
oscillometric devices compute mean arterial BP using the oscillation 
amplitude with cuff deflation (or inflation) and then estimate systolic 
and diastolic BP. Oscillometric devices can be semi-automated (taking 
one reading per activation) or fully automated (obtaining multiple read
ings before averaging them). Oscillometric devices are not typically va
lidated for use in AF, and the manual auscultatory method is preferred 
in these circumstances when feasible.47–49

BP cuff selection and positioning: an appropriately sized cuff 
should be used, as an under-sized or over-sized cuff will artificially 
elevate or reduce BP, respectively.50 The bladder length should be 
75%–100% and the width 35%–50% of the arm circumference. The 
arm circumference can be measured at the mid-point of the olecranon 
and the acromion but many cuffs include sizing indicators. The cuff 
should be positioned on the patient’s upper arm at the level of the heart 
with the lower edge of the cuff a few centimetres above the antecubital 
fossa. The stethoscope should not be placed under the cuff. In those 
with significant obesity where a correctly fitting upper arm cuff is not 
available, measurement at the lower arm or wrist can be considered 
as an alternative.51

BP measurement by manual auscultation: three BP mea
surements should be taken, each 1–2 min apart, and additional mea
surements only if the readings differ by >10 mmHg (e.g. this may 
occur with arrhythmias or white-coat effects). The BP recorded should 
be the average of the last two BP readings.

BP measurement using AOBP measurement: as noted 
above, AOBP using oscillometric devices may be obtained with (at
tended) or without (unattended) clinicians or staff present. Clear evi
dence regarding superiority of unattended vs. attended AOBP in 
managing BP to reduce rates of CVD is lacking; however, because BP 
readings may differ for unattended vs. attended measurements,52 we 
advise that a consistent approach be used depending on local resource 
and preference. AOBP monitors typically make three or six readings at 
1-min intervals and provide an average. AOBP correlates more closely 
with mean ABPM than with the manual auscultatory technique and may 
reduce measurement error and white-coat effects.53

Inter-arm BP difference: at the initial visit, BP should be measured 
in both arms to detect an inter-arm difference. Though devices allowing 
simultaneous measurement in both arms exist, sequential arm measure
ment is considered sufficiently reliable.54,55 Measurement in the contra
lateral arm should be undertaken once the three measurements in the 
index arm have been taken, and if a difference is detected, further meas
urement in the original arm is indicated to ensure the difference is con
sistent. If systolic BP differs by >10 mmHg between arms, subsequent 
measurements are obtained using the arm with the higher BP value. 
Significant inter-arm BP differences may reflect arterial stenosis or 
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coarctation of the aorta, which may require investigation. Also, of note, in 
some patients one arm is preferred to the other for routine BP measure
ment (e.g. to avoid measurement of BP in an arm with an arteriovenous 
fistula or an arm where axillary lymph node dissection has occurred).

Postural/orthostatic hypotension: patients should be as
sessed for orthostatic hypotension at the initial visit and if concerning 
symptoms arise. After 5 min of rest in the sitting or lying position, BP 
should be measured at 1 min and/or 3 min after standing, with a thresh
old for orthostatic hypotension of ≥20/10 mmHg (systolic BP/diastolic 
BP) drop. Measurement after lying may be more sensitive for detecting 

orthostatic hypotension and may better predict falls but may be less 
feasible than measurement after sitting in clinical practice.56

Pulse assessment: heart rate should be recorded at the initial visit 
and arrhythmia excluded.

5.2.3. Home blood pressure measurement
HBPM is an out-of-office approach to measuring BP when the patient 
measures their own BP at home using a validated monitor (usually an 
upper-arm oscillometric cuff device).57,58 A consistent approach to 

>10
mmHg

1 2 3

4

567

8

Office blood pressure measurement

Measure after 5 min
seated comfortably in a 

quiet environment

Use a validated device 
with an appropriate cuff 

size based on arm
circumference

Place the BP cuff at the level 
of the heart with the patient's 

back and arm supported

Assess for orthostatic 
hypotension at Ist visit and 
thereafter by symptoms

Measure BP three times 
(1–2 min apart) and 

average the last 2 readings

Record heart rate
and exclude arrhythmia 

by pulse palpation

Measure BP in both 
arms at the Ist visit to 
detect between arm 

differences

Obtain further
measurements if the 

readings differ by 
>10 mmHg

90
62

Figure 3 Summary of office blood pressure measurement. BP, blood pressure.  
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HBPM should be used (Figure 4). Patients should be counselled to fol
low the same preparation steps as used in clinics, which are outlined 
in Section 5.2.2. Two measurements should be taken at each measure
ment session, performed 1–2 min apart. Measurements should be 
made twice a day (morning and evening) at the same time for a min
imum of 3 days and up to 7 days.59 At the end of the measurement per
iod, all readings are averaged. If the average after 3 days is close to the 
treatment threshold, then measurement should continue for the full 7  
days. Patients should be informed to keep a record of their home BP 

values and to ask their healthcare provider that the device accuracy 
be intermittently checked. Devices older than 4 years may be inaccur
ate and, if inaccurate, should be replaced.60

An average HBPM of ≥135/85 mmHg (equivalent to an office BP of 
≥140/90 mmHg) should be used to diagnose hypertension and an aver
age systolic BP of 120–134 mmHg or diastolic BP of 70–84 mmHg 
should be used to diagnose elevated BP. Of note, we use the same low
er BP threshold (120/70 mmHg) for both office and HBPM in defining 
elevated BP.61

3

Home-based blood pressure measurement

1

Use a validated BP 
device

2

Measure BP in a quiet room 
after 5 min of rest with arm 

and back supported

Obtain two readings
on each occasion,

1–2 min apart

4

Obtain readings twice a day 
(morninga and evening) for 
at least 3 and ideally 7 days

average HBPM
≥135/85 mmHg

Hypertension:

5

Record and average all 
readings and present 
results to clinician

Figure 4 Summary of home blood pressure measurement. BP, blood pressure; HBPM, home blood pressure measurement. aMorning HBPM readings 
should be obtained before breakfast and before intake of medication but not immediately after awakening.  
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5.2.4. Ambulatory blood pressure measurement
ABPM (summarized in Figure 5) is an out-of-office BP measurement 
that uses a fully automated device, usually for a 24-h period. The 
devices measure BP by the oscillometric method and are pro
grammed to measure BP at set intervals. Readings are usually 
obtained at 15–30 min intervals during the day (typically 7 a.m. to 
11 p.m.) and 30–60 min intervals at night (typically 11 p.m. to 
7 a.m.). The software usually provides average BP measurements 
for daytime, night-time, and 24 h. A minimum of 70% useable BP 
recordings is required for a valid measurement session, typically 

numbering ≥27 measurements over 24 h. Preferably, seven noctur
nal readings should also be obtained.62 However, emerging data in
dicate that ≥8/≥4 wake/sleep readings may be adequate if more 
cannot be obtained.63 Prior to using mean ABPM values (either 
24 h, daytime, or night-time) the raw BP values at each measurement 
should be reviewed for possible outlier or erroneous values. A diary 
should record activities (e.g. meals and exercise) and sleep time to 
assist interpretation. The diagnostic thresholds for elevated BP and 
hypertension using ABPM, and comparison with office BP and 
HBPM, are provided in Table 5.61,64

1 2 3

4

Ambulatory blood pressure measurement

Use a validated BP 
device

Device usually records BP at 
15–30 min intervals during the 

day and 30–60 min at night

A minimum of 70%
usable BP recordings

is required

A diary of the patient's activities, 
intake of medications and sleep 

time should be completed

ABPM ≥130/80 mmHg
over 24 h

or
≥135/85 mmHg for the

daytime average
or

≥120/70 mmHg for the
night-time average

Hypertension:

Figure 5 Summary of ambulatory blood pressure measurement. ABPM, ambulatory blood pressure measurement; BP, blood pressure.  

Table 5 Comparison of office, home, and ambulatory blood pressure measurement thresholds for elevated blood 
pressure and hypertension

Office BP 
(mmHg)a

Home BP 
(mmHg)

Daytime ABPM 
(mmHg)

24 h ABPM 
(mmHg)

Night-time 
ABPM (mmHg)

Reference

Non-elevated BP <120/70 <120/70 <120/70 <115/65 <110/60

Elevated BP 120/70–<140/90 120/70–<135/85 120/70–<135/85 115/65–<130/80 110/60–<120/70

Hypertension ≥140/90 ≥135/85 ≥135/85 ≥130/80 ≥120/70 ©
ES

C
20

24

ABPM, ambulatory blood pressure monitoring; BP, blood pressure. 
aThe BP thresholds provided assume that a standardized approach to office BP measurement is performed (Figure 3). However, evidence indicates that office BP measurement in routine 
clinical settings is often not done using a standardized approach and, in this case, the routine office BP value may be 5–10 mmHg higher than it would have been if measured using the 
recommended standardized approach.65,66
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5.2.5. Comparison of home and ambulatory blood 
pressure monitoring
There is overlap between home and ambulatory monitoring in terms of 
differentiating between hypertensive phenotypes. However, around 
15% of people will have diagnostic disagreement, of whom approximately 
50% will represent clinically significant differences of >5 mmHg.67 The ad
vantages and disadvantages of home and ambulatory monitoring are out
lined in Table 6.

5.3. What is the best method for 
measuring blood pressure to diagnose 
hypertension?
5.3.1. Blood pressure measurement for hypertension 
screening
Opportunistic screening is typically performed using office BP measure
ment and is key in detecting possible hypertension. However, a single 
screening office BP alone does not typically have sufficient diagnostic 
test performance to establish a diagnosis, especially for BP values close 
to diagnostic thresholds. Therefore, a single screening office BP re
quires some form of repeat BP assessment to confirm a diagnosis (pref
erably out-of-office or repeat office if out-of-office is not available). 
Relatedly, the BP threshold for acting on a screening office BP by con
ducting repeat BP assessments should also be lower than the office BP 
threshold used for diagnosing hypertension. This latter consideration is 
particularly relevant in the presence of increased CVD risk or markers 
of HMOD. Also of note, populations where masked hypertension is 
more prevalent include men, those who smoke, those with excessive 

alcohol intake, or those with diabetes or obesity.68,69 While a screening 
office BP of >160/100 mmHg is almost always consistent with a diagno
sis of hypertension, a small proportion of patients will have extreme 
white-coat effects that motivate prompt repeat BP assessment.68

Hypertension screening approaches are discussed further in Section 7.1.

5.3.2. Blood pressure measurement for diagnosing 
hypertension
After detecting high BP in the office, subsequent BP measurement 
for diagnosing hypertension depends on the clinical circumstances. 
Office BP has lower specificity than ABPM for detecting hypertension, 
so diagnosis based on office BP alone is less desirable unless resources 
do not allow out-of-office measurements.70 For screening BP of 
160–179 mmHg systolic or 100–109 mmHg diastolic, prompt confirm
ation (within 1 month) using either office or out-of-office methods is 
recommended, as delays in treatment are associated with increased 
CVD event rates.71 For BP of ≥180/110 mmHg, assessment for hyper
tensive emergency is recommended. In the setting of hypertensive 
emergency, immediately commencing BP-lowering treatment is recom
mended, otherwise, prompt confirmation (preferably within a week) 
can be considered prior to commencing treatment (Sections 7 and 10).

For screening BP of 140–159/90–99 mmHg, out-of-office BP should be 
measured to confirm the diagnosis.72 When treatment of elevated BP is 
being considered (e.g. 120–139/70–89 mmHg) for individuals with high 
risk CVD conditions or sufficiently high 10-year predicted CVD risk, 
out-of-office BP measurement is recommended, both to confirm BP 
and to assess for masked hypertension. Out-of-office measurements 
may also be helpful for individuals with office BP of 130–139/85–89  
mmHg to diagnose masked hypertension. Further details on the diag
nostic evaluation of hypertension are provided in Section 7.2.

5.4. What is the best method for 
measuring blood pressure for long-term 
management of hypertension?
While repeat office measurement of BP remains the commonest ap
proach to long-term management of hypertension, several lines of in
vestigation support augmenting office BP measurements with 
out-of-office assessment.

5.4.1. Home monitoring
There are over 50 trials of different self-monitoring-based interventions.73

Self-monitoring is associated with lower mean systolic BP at 12 months 
[−3.2 mmHg; 95% confidence interval (CI) −4.9 to −1.6 mmHg].74

Furthermore, there are known benefits of telemonitoring, digital interven
tions, and mobile health in managing BP.75–78 Self-monitoring is also likely 
to be cost-effective.79 Unfortunately, in clinical practice, some patients 
may not provide reliable information on their home BP, and both their de
vice and measurement technique need to be checked.

5.4.2. Ambulatory monitoring
ABPM provides a reference BP measurement but repeat ABPM testing 
is sometimes not practical due to resource constraints and, uncom
monly, low patient acceptability.80 There is a paucity of data on treat
ment guided by ABPM vs. that of office or HBPM measurements. A 
trial of treatment guided by HBPM vs. clinic and ambulatory monitoring 
found equivalence in BP control and HMOD.81 Other studies reported 
a non-significant trend to worse BP control with ambulatory vs. office 
BP monitoring, though the ambulatory group also received fewer 

Table 6 Comparison of ambulatory and home blood 
pressure monitoring

Ambulatory monitoring 
Advantages 

• Can identify white-coat and masked hypertension
• Measurement in real-life settings and during usual activities

• Stronger prognostic evidence

• Night-time readings
• Abundant information from a single investigation, including short-term 

diurnal BP variability

• Additional BP phenotyping (e.g. nocturnal dipping status)
Disadvantages 

• Relatively expensive and sometimes limited availability

• Can be uncomfortable and affect sleep

Home monitoring 
Advantages 

• Identify white-coat and masked hypertension

• Cheap and widely available

• Measurement at home, which may be more relaxed than at doctor’s office
• Patient engagement in BP measurement and telemedicine potential

• Easily repeated and used over longer periods to assess day-to-day BP 

variability
Disadvantages 

• Only static BP at rest is typically available

• Potential for measurement error due to improper measurement 
technique or unvalidated or poorly calibrated device

• Nocturnal readings not usually possible ©
ES

C
20

24

BP, blood pressure.
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medications.82 Potential advantages of ABPM over HBPM include diag
nosing nocturnal hypertension or symptomatic transient hypotension 
or hypertension with exertion. As such, ABPM and HBPM should be 
considered complementary and additive, rather than competing ap
proaches to long-term BP management.83

5.5. Measuring blood pressure in selected 
groups
5.5.1. Pregnancy
Monitoring BP during pregnancy is typically done at antenatal visits, 
which vary dependent on trimester (with increasing frequency to
wards term). BP tends to reach a nadir at 20–30 weeks of pregnancy 
before increasing towards term at 40 weeks.84 Only a small number 
of automated oscillometric BP monitors have been adequately vali
dated in pregnancy and several have failed, usually due to providing 
BP values that are erroneously high.85 Auscultatory measurement 
with sphygmomanometry is consequently the clinical standard in 
pregnancy.85 Self-monitoring at home is not yet proven to be effect
ive in gestational hypertension.86,87 While norms for BP during 
pregnancy remain unclear, the 2022 Chronic Hypertension and 
Pregnancy (CHAP) trial indicated benefit of targeting clinic BP below 
140/90 mmHg.88 Consideration of secondary causes of hyperten
sion is important in young women with gestational hypertension. 
Further details are provided in Section 9.2 and the 2018 ESC 
Guideline for the management of cardiovascular disease during 
pregnancy.89

5.5.2. Atrial fibrillation
Hypertension is a risk factor for AF.90,91 Oscillometric BP monitors 
are not always accurate in the presence of AF, due to the greater 
variability of BP beat to beat, so multiple auscultatory measurements 
are recommended.48,92,93 Some oscillometric BP monitors include 
an algorithm for detecting AF, but an electrocardiogram (ECG) is still 
required to confirm the diagnosis.49,94

5.5.3. Orthostatic hypotension
Postural or orthostatic hypotension is common,95,96 present in ap
proximately 10% of all hypertensive adults and up to 50% of older 
institutionalized adults.97,98 Orthostatic hypotension is defined as 
a BP drop of ≥20/10 mmHg 1 and/or 3 min after standing following 
a 5-min period in the seated or lying position.99–101 Diagnosis is 
made in the office. Routine ABPM is not currently suitable for for
mally assessing orthostatic hypotension,102 though it may help in 
some cases, particularly when accompanied by a patient symptom 
diary.103

5.6. Novel methods of measuring blood 
pressure
New methods to measure BP are under development. Continuous of
fice and out-of-office BP recordings and ABPM and HBPM have been 
developed that derive beat-to-beat, reading-to-reading, and day-to-day 
BP variability. However, there is no agreement on the optimum ap
proach to measuring variability, and there is no trial evidence that redu
cing BP variability specifically can reduce CVD events.104 Other 
emerging technologies include wearable, wrist-based BP measurement 
devices, devices evaluating central BP, and cuffless devices implementing 
plethysmographic or other technologies.105,106 However, there is at 

present insufficient scientific consensus on the accuracy standards 
and validation procedures that these cuffless devices must comply 
with prior to commercialization.43,44,107–109

In view of these issues, none of these cuffless measurement modal
ities are currently recommended for routine clinical use.

Recommendation Table 1 — Recommendations for 
measuring blood pressure (see Evidence Tables 1–8)

Recommendations Classa Levelb

It is recommended to measure BP using a validated 

and calibrated device, to enforce the correct 
measurement technique, and to apply a consistent 

approach to BP measurement for each patient.41,42

I B

All adult patients (≥18 years) are recommended to 

have their office and/or out-of-office BP measured 

on an opportunistic basis and recorded in their 
medical file, and be told what their current BP is.

I C

Out-of-office BP measurement is recommended for 
diagnostic purposes, particularly because it can 

detect both white-coat hypertension and masked 

hypertension. Where out-of-office measurements 
are not logistically and/or economically feasible, then 

it is recommended that the diagnosis be confirmed 

with a repeat office BP measurement using the 
correct standardized measurement technique.70

I B

It is recommended that office BP should be measured 
in both arms at least at the first visit, because a 

between-arm systolic BP difference of >10 mmHg is 

associated with an increased CVD risk and may 
indicate arterial stenosis.55,110

I B

If a between-arm difference of >10 mmHg in systolic 
BP is recorded, then it is recommended that all 

subsequent BP readings use the arm with the higher 

BP reading.110

I B

Out-of-office BP measurement is recommended for 
ongoing management to quantify the effects of 

treatment and guide BP-lowering medication 

titration, and/or identify possible causes of side 
effects (e.g. symptomatic hypotension). Where 

out-of-office measurements are not logistically and/ 

or economically feasible, then ongoing management 
is recommended to be based on repeated office BP 

measurements using the correct standardized 

measurement technique.74,111,112

I B

It is recommended that all patients undergoing 

BP measurement also undergo pulse palpation 
at rest to determine heart rate and arrhythmias 

such as AF.113

I C

Most automated oscillometric monitors have 

not been validated for BP measurement in AF; 

BP measurement should be considered using 
a manual auscultatory method in these 

circumstances where possible.47–49

IIa C

Continued
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6. Definition and classification of 
elevated blood pressure and 
hypertension, and cardiovascular 
disease risk assessment
6.1. Definition and classification of 
elevated blood pressure and hypertension
Epidemiological studies demonstrate a continuous and log-linear asso
ciation between BP and adverse CVD outcomes.22,32,33,114,115 Starting 
at levels as low as 90 mmHg systolic, the higher the BP the higher the 
relative risk of CVD including atherosclerosis.32,114 These observational 
data are complemented by randomized clinical trials (RCTs),116 which 
have provided experimental evidence regarding the BP range for which 
BP lowering with treatment is proven to reduce CVD events. Of note, 
some studies suggest a stronger relative risk for CVD for a given BP 
among females compared with males.117,118

A healthy lifestyle should be encouraged for all adults to prevent an 
increase in BP and development of hypertension.119,120 To aid pharma
cological treatment decisions, the 2024 ESC Guidelines recommend a 
simplified categorization of adults according to their BP (Figure 6). In 
compiling this categorization, priority was given to evidence from ran
domized trials over observational data. However, it is important to re
iterate that the risk of CVD attributable to BP is continuous and that 
interpreting randomized trial data is an iterative process involving an 
element of subjectivity. As such, no categorization of BP can be consid
ered immutable or flawless.

The 2024 Guidelines define hypertension as a confirmed office sys
tolic BP of ≥140 mmHg or diastolic BP of ≥90 mmHg. For this diagnosis 
to be made, confirmation is recommended with out-of-office measure
ments (HBPM or ABPM) or at least one repeat office measurement at a 
subsequent visit, as detailed in Section 5 and Section 7.2. This definition is 
based on several factors. First, meta-analyses of randomized trials pro
vide evidence among all adults and across various settings for the bene
fit of BP-lowering therapy among patients with BP above this 
threshold.116,121,122 Second, most adults with BP above this threshold 
are at increased CVD risk, typically with 10-year risk estimates of 
≥10% for fatal and non-fatal CVD events.123–125 The higher the pa
tient’s baseline absolute risk for CVD, the greater the net benefit 
from BP-lowering treatment and, at the population level, the lower 
the estimated number needed to treat (NNT).126–128 Third, this 
more traditional BP threshold for hypertension is already widely used 
by policymakers to define a disease state, and maintaining this BP 

threshold to define hypertension (vs. lowering it) does not require 
most adults to be labelled with what is widely considered a disease.129

Here, we introduce a new BP category called ‘elevated BP’, which 
is defined as an office systolic BP of 120–139 mmHg or diastolic BP 
of 70–89 mmHg. Within this BP range, the efficacy of BP-lowering ther
apy has been established in meta-analyses of RCTs,116 but average CVD 
risk in the elevated BP group is not sufficiently high to merit drug treat
ment in all patients.123,124,130 Pharmacological treatment initiation is, 
however, suggested for a subgroup of patients within this BP range 
who are at increased global risk of CVD as identified by the risk strati
fication approach outlined in Sections 6.3, 6.4, and 8.

Non-elevated BP is defined as a systolic BP of <120 mmHg and a dia
stolic BP of <70 mmHg. Fewer individuals within this BP range are at 
increased risk of CVD,124 and evidence for CVD benefit with 
BP-lowering pharmacological treatment is lacking due to an absence 
of trials. We use the term ‘non-elevated BP’ to define this BP category 
in recognition that these are treatment categories and not prognostic 
categories. Because the relative risk for CVD starts to increase at BP 
below this threshold (even as low as 90 mmHg systolic BP), particularly 
among women,117,118 we avoid terms like ‘normal BP’, ‘optimal BP’, or 
‘normotension’ in defining this category.

6.2. Principles of a risk-based approach for 
managing blood pressure and preventing 
cardiovascular disease
In the context of BP-lowering interventions, randomized trials demon
strate a consistent relative risk reduction in adverse CVD outcomes 
per unit reduction in BP.131,139 However, many medical interventions in
cur costs and have side effects. Therefore, guidance is needed on select
ing patients most likely to benefit from BP-lowering treatment. This is 
especially true among adults with elevated BP (office systolic BP of 
120–139 mmHg and/or diastolic BP of 70–89 mmHg). Practical aspects 
for implementing a risk-based approach are further discussed in Section 8.

6.2.1. Role of cardiovascular disease risk assessment
The risk of adverse CVD outcomes increases log-linearly with constant 
increments in systolic BP and diastolic BP.22,32,33,114,140 Concurrently, at 
higher BP, there is clustering of additional CVD risk factors.141,142

Consequently, many patients with hypertension will have an estimated 
10-year risk for CVD events of ≥10%,116,121,122 which, for the purposes 
of these guidelines, is considered sufficiently high risk to merit consid
eration of BP-lowering treatment in the setting of elevated BP.143

Using BP thresholds for hypertension alone for allocating treatment 
would lead to under-treatment of many high-risk patients.144,145,115

A substantial proportion of excess CVD events attributable to BP oc
cur in patients with BP levels below the traditional threshold for 

An assessment for orthostatic hypotension (≥20 

systolic BP and/or ≥10 diastolic BP mmHg drop at 1 

and/or 3 min after standing) should be considered at 
least at the initial diagnosis of elevated BP or 

hypertension and thereafter if suggestive symptoms 

arise. This should be performed after the patient is 
first lying or sitting for 5 min.

IIa C

Other BP measures and indices (pulse pressure, BP 
variability, exercise BP) may be considered to 

provide additional clinical information on CVD risk in 

some circumstances.

IIb C
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AF, atrial fibrillation; BP, blood pressure; CVD, cardiovascular disease. 
aClass of recommendation. 
bLevel of evidence.

Recommendation Table 2 — Recommendations for 
categorizing blood pressure (see Evidence Table 9)

Recommendation Classa Levelb

It is recommended that BP be categorized as 
non-elevated BP, elevated BP, and hypertension to 

aid treatment decisions.116,121,122,131–138

I B
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BP, blood pressure. 
aClass of recommendation. 
bLevel of evidence.
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hypertension diagnosis. As the efficacy of BP lowering on preventing 
CVD events extends down to a systolic BP of 120 mmHg and a diastolic 
BP of 70 mmHg,116,135,136,146 patients with elevated BP and increased 
CVD risk can also derive benefit from BP-lowering treatment.124,145

The heterogeneity in CVD risk among adults with elevated BP is lar
ger than in those with hypertension, as such patients tend to be young
er, and their absolute CVD risk depends more on the prevalence of 
concomitant CVD risk factors.123,147 Consequently, formally estimating 
the patient’s CVD risk, encapsulating demographics and other CVD risk 
factors, is recommended to guide BP-lowering treatment decisions 
among patients with elevated BP.148–151

6.3. Predicting cardiovascular disease risk
Certain conditions on their own are associated with sufficient CVD risk 
such that patients with elevated BP alongside these conditions can be 
considered for BP-lowering therapy (Figure 7). These include moderate 
or severe chronic kidney disease (CKD),152 established clinical CVD (cor
onary heart disease, cerebrovascular disease, peripheral arterial disease, 
or heart failure)153–158 concomitant HMOD (see Figure 7; Section 7; 
Supplementary data online, Table S1),31,159 diabetes mellitus, and familial 
hypercholesterolaemia (probable or definite).160–163 Regarding diabetes, 
some adults aged <60 years with type 2 diabetes and elevated BP have 
10-year CVD risk of <10%. Accordingly, the diabetes-specific 

Non-elevated
blood pressure

Office BP

SBP <120 mmHg
and

DBP <70 mmHg

HBPM

SBP <120 mmHg
and

DBP <70 mmHg

ABPM

Daytime SBP <120 mmHg
and

Daytime DBP <70 mmHg

Elevated
blood pressure

Office BP

SBP 120–139 mmHg
or

DBP 70–89 mmHg

HBPM

SBP 120–134 mmHg
or

DBP 70–84 mmHg

ABPM

Daytime SBP 120–134 mmHg
or

Daytime DBP 70–84 mmHg

Hypertension

Office BP

SBP ≥140 mmHg
or

DBP ≥90 mmHg

HBPM

SBP ≥135 mmHg
or

DBP ≥85 mmHg

ABPM

Daytime SBP ≥135 mmHg
or 

Daytime DBP ≥85 mmHg

Insufficient evidence confirming
the efficacy and safety of BP
pharmacological treatment

Risk stratify to identify
individuals with high

cardiovascular risk for BP
pharmacological treatment

Cardiovascular risk is
sufficiently high to merit

BP pharmacological
treatment initiation

Blood pressure classification

The diagnosis of hypertension and elevated BP requires confirmation using out-of-office
measurements  (HBPM or ABPM) or at least one additional subsequent office measurement

Figure 6 Blood pressure categories. ABPM, ambulatory blood pressure monitoring; BP, blood pressure; DBP, diastolic blood pressure; HBPM, home 
blood pressure monitoring; SBP, systolic blood pressure. We note that the respective non-daytime ABPM thresholds for elevated BP and hypertension 
diagnosis are listed in Section 5 (Table 5).  
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Systematic COronary Risk Evaluation 2 (SCORE2)-Diabetes risk- 
prediction model should be considered to confirm CVD risk is sufficient
ly high (≥10%) among individuals with type 2 diabetes mellitus who are 
aged <60 years.164

In the absence of these sufficiently high-risk conditions, risk-prediction 
models (SCORE2 and SCORE-OP) have been developed in the general 
population to predict 10-year risk of CVD.165,166 In adults with elevated 
BP without the above sufficiently high-risk conditions, risk-prediction 
models are recommended to inform BP-lowering treatment decisions. 
Risk-prediction models are more accurate than clinical judgment or tally
ing of individual risk factors.167–169

6.3.1. 10-year cardiovascular disease risk-prediction 
models
Prediction models differ in their input variables, predicted endpoints 
(outputs), and populations in which they were derived and validated. 
We endorse the use of SCORE2 for individuals aged 40–69 years 
and SCORE2–Older Persons (SCORE2-OP) for individuals aged 
≥70 years for predicting 10-year global risk of fatal and non-fatal 
CVD events (stroke or myocardial infarction).165,166 The management 
of adults aged <40 years is discussed in Section 9.1. The SCORE2 and 
SCORE2-OP models are preferred over other 10-year risk-prediction 

models, as they predict both fatal and non-fatal CVD events, have 
been validated and recalibrated to European populations, and because 
SCORE2-OP is adjusted for the competing risk of non-cardiovascular 
mortality. Calculating SCORE2 or SCORE2-OP is recommended for 
individuals with elevated BP who are not already at sufficiently high 
CVD risk due to established CVD, moderate or severe CKD, prob
able or definite familial hypercholesterolaemia, diabetes mellitus, or 
HMOD.165,166,170

For the purpose of BP-lowering treatment decisions, individuals with 
elevated BP and a predicted 10-year CVD risk of ≥10% by SCORE2 or 
SCORE2-OP are considered in these guidelines to be sufficiently high 
risk, with details on the choice of lifestyle or drugs to facilitate 
BP-lowering treatment in this setting provided in Section 8.171,172 A 
number of considerations influenced our choice to recommend a single 
risk threshold of ≥10%, vs. the alternative option of using age-specific 
risk thresholds, such as those provided in the 2021 ESC Guidelines 
on cardiovascular disease prevention in clinical practice.170 For ex
ample, contemporary data indicate the heightened importance of BP 
control in older adults due to their higher absolute CVD risk (resulting 
in a lower NNT) and concomitantly to reduce age-dependent adverse 
outcomes attributable to increased BP, such as dementia. Recent 
treat-to-target trials (testing systolic BP targets of approximately 
120 mmHg) used a single CVD risk inclusion threshold and were also 

Moderate or severe
CKD

eGFR <60 mL/min/1.73 m2 or
albuminuria ≥30 mg/g (≥3 mg/mmol)

Familial
hypercholesterolaemia

Probable or definite familial hypercholesterolaemia

Diabetes
mellitus Type 1 and type 2 diabetes mellitusc

Established clinical
cardiovascular disease

Atherosclerotic cardiovascular diseasea

Heart failure

Other forms of hypertension-
mediated organ damage

Cardiacb

Vascularb

Figure 7 Sufficiently high cardiovascular risk conditions that warrant blood pressure-lowering treatment among adults with elevated blood pressure. 
CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate. aCoronary heart disease, cerebrovascular disease, peripheral arterial disease. 
bSee Section 7. cSCORE2-Diabetes should be considered to identify lower-risk individuals (<10% 10-year CVD risk), who may not require BP-lowering 
medication, particularly in individuals <60 years.  
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enriched with older adults.135,136,146 In addition, the average CVD event 
rate in the control arm of a landmark meta-analysis showing the bene
fits of more intensive BP-lowering treatment was approximately 
equivalent to a 10% 10-year risk.116 Finally, the task force, which in
cluded patient members, felt that age-specific risk thresholds could re
sult in BP treatment decisions being made solely based on age, which is 
difficult to support scientifically or otherwise. To try to avoid any con
fusion with the 2021 ESC Guidelines on cardiovascular disease preven
tion in clinical practice, we use the terms ‘sufficiently high risk’ or 
‘increased risk’ to describe a person with 10-year CVD risk of ≥10% 
(rather than the terms ‘high risk’ or ‘very high risk’).

6.4. Refining cardiovascular disease risk 
estimation beyond risk models
The SCORE2 and SCORE2-OP risk-prediction models incorporate 
traditional risk factors such as age, sex, systolic BP, cholesterol values, 
and smoking status to predict 10-year risk of CVD.165,166 However, 
they do not include ‘non-traditional’ CVD risk factors (detailed below 
and hereafter termed ’risk modifiers’). Non-traditional CVD risk 
modifiers can improve the predictive performance (i.e. discrimin
ation) of other CVD risk-prediction models, and may also apply to 
SCORE2 or SCORE2-OP.173 For example, among individuals with 
elevated BP and borderline increased 10-year predicted CVD risk 
by SCORE2 or SCORE2-OP (estimates of 5% to <10%), these non- 
traditional CVD risk modifiers may help up-classify the patient’s risk 
and thereby prompt BP-lowering treatment (Figure 8).

6.4.1. Sex-specific non-traditional cardiovascular 
disease risk modifiers
Sex differences in the distribution of traditional and non-traditional 
CVD risk factors have been documented among patients with 
hypertension.174 Although sex itself is included as an input variable 
in the SCORE2 and SCORE2-OP, and though these models were 
derived separately in men and women, some sex-specific, non- 
traditional risk modifiers were not included, and their associated 
impact on CVD risk may not be fully captured by SCORE2, 
SCORE2-OP, or SCORE2-Diabetes.

The relationship between BP and overall CVD risk is similar in 
both sexes, though some studies even suggest a stronger relative 
risk for CVD for a given BP level among females compared with 
males.117 Female-specific, non-traditional CVD risk modifiers often 
arise at specific times throughout the life course, especially during 
pregnancy and the peri-partum period. Women with a history of 
hypertensive disorders of pregnancy, including gestational hyperten
sion and pre-eclampsia, have a two-fold higher long-term risk of 
CVD vs. women without these pregnancy conditions.175–177 The 
relative long-term CVD risk associated with hypertensive disorders 
of pregnancy may also be higher in younger vs. older pregnant wo
men.178,179 Most, but not all, of the excess CVD risk associated 
with hypertensive disorders of pregnancy is captured by convention
al CVD risk factors.176,178 Gestational diabetes is independently as
sociated with an approximately two-fold increase in the long-term 
relative risk of CVD events.180 Other complications such as pre- 
term delivery, recurrent miscarriage, and one or more stillbirths 
are associated with a 40% relative increase in long-term CVD 
risk.181–185 Accordingly, a history of specific pregnancy complica
tions, including gestational hypertension, pre-eclampsia, gestational 
diabetes, pre-term delivery, one or more stillbirths, and recurrent 
miscarriage, can be considered as non-traditional CVD risk modi
fiers to up-classify women with elevated BP and borderline increased 
10-year predicted CVD risk (5% to <10%) to sufficiently high risk, 
thereby influencing the risk-based management of their elevated BP.

Evidence whether other female-specific conditions (infertility, poly
cystic ovary syndrome, and premature menopause) and male-specific 
conditions (androgenic alopecia and erectile dysfunction) improve pre
diction of CVD sufficiently to inform risk-based BP-lowering treatment 
decisions is inconclusive at present.

Recommendation Table 3 — Recommendations for 
assessing cardiovascular disease risk among individuals 
with elevated blood pressure (office systolic blood 
pressure 120–139 mmHg or diastolic blood pressure 
70–89 mmHg) (see Evidence Tables 10 and 11)

Recommendations Classa Levelb

It is recommended to use a risk-based approach in 
the treatment of elevated BP, and individuals with 

moderate or severe CKD, established CVD, HMOD, 

diabetes mellitus, or familial hypercholesterolaemia 
are considered at increased risk for CVD 

events.31,153–159,161–163,172

I B

SCORE2 is recommended for assessing 10-year risk 

of fatal and non-fatal CVD among individuals aged 

40–69 years with elevated BP who are not already 
considered at increased risk due to moderate or 

severe CKD, established CVD, HMOD, diabetes 

mellitus, or familial hypercholesterolaemia.143,165,172

I B

SCORE2-OP is recommended for assessing the 

10-year risk of fatal and non-fatal CVD among 
individuals aged ≥70 years with elevated BP who are 

not already considered at increased risk due to 

moderate or severe CKD, established CVD, HMOD, 
diabetes mellitus, or familial 

hypercholesterolaemia.143,166,172

I B

It is recommended that, irrespective of age, 

individuals with elevated BP and a SCORE2 or 

SCORE2-OP CVD risk of ≥10% be considered at 
increased risk for CVD for the purposes of 

risk-based management of their elevated 

BP.143,165,166,172

I B

SCORE2-Diabetes should be considered to estimate 

CVD risk among type 2 diabetes mellitus patients 
with elevated BP, particularly if they are <60 years of 

age.164

IIa B
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BP, blood pressure; CKD, chronic kidney disease; CVD, cardiovascular disease; HMOD, 
hypertension-mediated organ damage; SCORE2, Systematic COronary Risk Evaluation 2; 
SCORE2-OP, Systematic COronary Risk Evaluation 2–Older Persons. 
Established CVD: coronary artery disease, cerebrovascular disease, peripheral arterial 
disease, or heart failure. For details on HMOD see Section 7. 
aClass of recommendation. 
bLevel of evidence.
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6.4.2. Non-traditional cardiovascular disease risk 
modifiers shared by men and women
In addition to sex-specific risk modifiers, several other non-traditional 
risk factors are associated with an increased risk of CVD, but few 
have been shown to improve risk prediction or discrimination beyond 
traditional CVD risk factors.

We advise considering high-CVD-risk race/ethnicity (e.g. South 
Asian),186–188 family history of premature onset atherosclerotic 
CVD (CVD event in males aged <55 years and/or females <65  

years),189,190 socio-economic deprivation,191 inflammatory condi
tions (e.g. systemic lupus erythematosus, rheumatoid arthritis, 
and psoriasis affecting 10% or more of body surface area or requir
ing systemic therapy),192–202 HIV,203–205 and severe mental illness 
(major depressive disorder, bipolar disorder, and schizophre
nia)206–208 as shared non-traditional risk modifiers to up-classify 
the risk of individuals with a borderline increased 10-year pre
dicted risk using SCORE2/SCORE2-OP (5% to <10%) to sufficient
ly high CVD risk.

Sex-specific modifiers
 (Class IIa) 

Shared modifiers
(Class IIa) 

High-risk ethnicity

Gestational hypertension

Gestational diabetes

Pre-eclampsia

Pre-term delivery

One or more stillbirth

Recurrent miscarriage

Family history of 
premature onset ASCVD

Socio-economic deprivation

Auto-immune inflammatory
diseases

Severe mental illness

Risk modifiers

HIV

Figure 8 Cardiovascular disease risk modifiers to consider for up-classification of risk. ASCVD, atherosclerotic cardiovascular disease; HIV, human 
immunodeficiency virus.  
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6.4.3. Additional risk decision tests
Coronary artery calcium (CAC) scoring improves CVD risk prediction 
and reclassifies risk when added to conventional CVD risk factor-based 
estimation models.209,210 A CAC score of >100 Agatston units or 
≥75th percentile for age, sex, and ethnicity favours up-classification 
of CVD risk.127 Internal or external carotid plaque may also improve 
CVD risk prediction.211 Similarly, femoral artery plaque detection 
may improve CVD risk prediction.212–214 Arterial stiffness, as assessed 
by pulse wave velocity (PWV), is associated with increased risk of CVD 
events and improves CVD risk stratification.215–218 Common arterial 
stiffness thresholds for increased risk include carotid–femoral PWV 
of >10 m/s and brachial–ankle PWV of >14 m/s. After assessing 
10-year predicted CVD risk and non-traditional risk factors, if a risk- 
based treatment decision remains uncertain for patients with elevated 
BP, it is reasonable to measure a CAC score or, alternatively, carotid or 
femoral plaque, or arterial stiffness; most especially after shared 
decision-making with the patient and after considering cost (see 
Section 7 for more details on these tests). There is also evidence that 
elevated cardiac biomarker levels (specifically high-sensitivity cardiac 
troponin and B-type natriuretic peptide/N-terminus B-type natriuretic 
peptide) are significant and effective risk modifiers,219,220 with further 
supportive data from hypertensive participants.159,221,222 Of note, 
these cardiac biomarkers can be considered markers of HMOD 
(Section 7); however, we focus on them in this risk modifier section be
cause they may be elevated due to other reasons besides high BP (such 
as atherosclerosis or heart rhythm disease).

6.5. Summary of the cardiovascular disease 
risk stratification approach for allocating 
blood pressure treatment
Measured BP combined with 10-year CVD risk-prediction models and 
non-traditional risk modifiers should be used for stratifying risk when allo
cating BP-lowering treatment for persons with elevated BP (Figure 9). It is 
important to stress here that patients with confirmed hypertension are re
commended to receive BP-lowering treatment and no further risk strati
fication is needed.

For patients with elevated BP, the presence of diabetes, familial 
hypercholesterolaemia, established CVD (defined as prior acute or 
chronic coronary syndrome, cerebrovascular disease, symptomatic 
peripheral arterial disease, or heart failure), moderate or severe 
CKD, or HMOD confers increased CVD risk. One caveat is that, spe
cifically for individuals with elevated BP and type 2 diabetes mellitus only 
aged <60 years, SCORE2-Diabetes should be considered to identify 
lower CVD risk individuals (<10% over 10 years).

Otherwise, for patients without these high-risk conditions, 10-year risk 
of CVD should be calculated using SCORE2 (if aged 40–69 years) and 
SCORE2-OP (if aged ≥70 years). Patients with elevated BP and a 
10-year predicted risk of CVD events ≥10% are considered sufficiently 
high risk to warrant BP-lowering treatment (either by lifestyle or drug 
treatment, see Section 8). For patients with elevated BP and borderline in
creased predicted CVD risk by SCORE2/SCORE2-OP (5% to <10% over 
10 years), up-classification of risk may be considered in the presence of 
sex-specific or shared non-traditional risk modifiers. After considering 
sex-specific and shared non-traditional risk modifiers, if a risk-based 
BP-lowering treatment decision remains uncertain, it may be reasonable 
to measure CAC score, carotid or femoral plaque, high-sensitivity cardiac 
troponin or B-type natriuretic peptide biomarkers, or arterial stiffness.

Risk stratification for patients with non-elevated BP (systolic BP of 
<120 mmHg and diastolic BP of <70 mmHg) is not required for the 
purpose of allocating BP-lowering treatment, as the safety and efficacy 
of commencing BP-lowering treatment below this threshold is uncer
tain. Risk assessment may nonetheless be needed in this setting when 
considering other prevention therapies (e.g. lipid lowering).

Recommendation Table 4 — Recommendations for 
refining cardiovascular disease risk (see Evidence 
Tables 12–14)

Recommendation Classa Levelb

History of pregnancy complications (gestational 

diabetes, gestational hypertension, pre-term 

delivery, pre-eclampsia, one or more stillbirths, 
and recurrent miscarriage) are sex-specific risk 

modifiers that should be considered to up-classify 

individuals with elevated BP and borderline 
increased 10-year CVD risk (5% to <10% risk). 
183,184,223,224

IIa B

High-risk ethnicity (e.g. South Asian), family history of 

premature onset atherosclerotic CVD, 

socio-economic deprivation, auto-immune 
inflammatory disorders, HIV, and severe mental 

illness are risk modifiers shared by both sexes that 

should be considered to up-classify individuals with 
elevated BP and borderline increased 10-year CVD 

risk (5% to <10% risk). 186–191,193,198,202,204,208

IIa B

Continued

After assessing 10-year predicted CVD risk and 

non-traditional CVD risk modifiers, if a risk-based 

BP-lowering treatment decision remains uncertain for 
individuals with elevated BP, measuring CAC score, 

carotid or femoral plaque using ultrasound, 

high-sensitivity cardiac troponin or B-type natriuretic 
peptide biomarkers, or arterial stiffness using pulse wave 

velocity, may be considered to improve risk stratification 

among patients with borderline increased 10-year CVD 
risk (5% to <10% risk) after shared decision-making and 

considering costs.209–211,215,218,225,226

IIb B
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BP, blood pressure; CAC, coronary artery calcium; CVD, cardiovascular disease; HIV, 
human immunodeficiency virus. 
aClass of recommendation. 
bLevel of evidence.

30                                                                                                                                                                                               ESC Guidelines
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/advance-article/doi/10.1093/eurheartj/ehae178/7741010 by guest on 15 Septem
ber 2024



Patient with elevated BPa

office SBP 120–139 mmHg or
DBP 70–89 mmHg

Y

Established CVD,
moderate/severe CKD,

HMOD, DM, or FH
(Class I)

N

Calculate 
SCORE2 or SCORE2-OP

(Class I)

Patient with
T2DM (only)

and
<60 years old

10-year predicted CVD risk

Any of the following:
Gestational diabetes
Gestational hypertension
Pre-eclampsia
Pre-term delivery
One or more still births
Recurrent miscarriage

N

Consider shared risk modifiers
(Class IIa)

Any of the following:
High-risk ethnicity
Family history of premature
onset ASCVD
Socio-economic deprivation
Auto-immune diseases
Severe mental illness
HIV

N

If still uncertain, shared
decision-making informed by risk tools

(Class IIb)

Any of the following meeting
abnormal criteria:

CAC score
Carotid or femoral plaque
High-sensitivity cardiac troponin
NT-proBNP
Pulse wave velocity

Lifestyle measures
to reduce BP

(Class I)

Reassess risk/BP
one year later

(Class IIa)

N

Lifestyle measures
to reduce BP

(Class I)

After 3 months of lifestyle
measures, pharmacological
treatment for patients with

≥130/80 mmHg 
(Class I)

Y

N

Y

Y

Calculate
SCORE2- Diabetes

(Class IIa)

Y

 <5% 5% – <10%

≥10% 

Consider sex-specific risk modifiers
(Class IIa)

aExercise caution when considering
treating persons with elevated
BP and;

Moderate-to-severe frailty
Symptomatic orthostatic
hypotension
Age ≥85 years

Figure 9 Summary of cardiovascular disease risk-stratification approach for blood pressure treatment in adults with elevated blood pressure. ASCVD, 
atherosclerotic cardiovascular disease; BP, blood pressure; CAC, coronary artery calcium; CKD, chronic kidney disease; CVD, cardiovascular disease; 
DBP, diastolic blood pressure; DM, diabetes mellitus; FH, familial hypercholesterolaemia; HMOD, hypertension-mediated organ damage; NT-proBNP, 
N-terminal pro-brain natriuretic peptide; SBP, systolic blood pressure; SCORE2, Systematic COronary Risk Evaluation 2; SCORE2-OP, Systematic 
COronary Risk Evaluation 2–Older Persons.  
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7. Diagnosing hypertension and 
investigating underlying causes
7.1. Screening for hypertension
Hypertension is predominantly an asymptomatic condition that is typ
ically detected by systematic or opportunistic screening in a healthcare 
setting. Systematic screening refers to any process where individuals 
are identified and invited to a healthcare setting solely to measure their 
BP and CVD risk profile. Opportunistic screening refers to BP being 
measured when the patient presents to a healthcare setting for any rea
son, such as a routine check-up or the treatment of an acute or chronic 
condition. Self-screening and non-physician screening are also increas
ingly used.227–230

Few data are available on the effectiveness of different hypertension 
screening strategies to reduce the morbidity and mortality associated 
with hypertension.231–233 More evidence is needed before systematic 
screening programmes with BP measurement can be recommended 
in all adults to reduce CVD events.231

Opportunistic BP screening in a primary care setting appears effect
ive, with an estimated 90% of all adults aged >40 years in the UK having 
a BP check within a 5-year time period,234 though these findings may 
not extrapolate to other countries. When patients provide HBPM re
cordings, these can also be used as part of an opportunistic screening 
programme (see Section 5.2).235

Despite ongoing uncertainty about the effect of hypertension 
screening programmes on CVD outcomes, many studies have de
monstrated that screening (mostly opportunistic screening) in
creases hypertension detection, and that the benefits of screening 
likely outweigh harms.70 Global initiatives to raise BP awareness, 
such as the May Measurement Month,228 or targeted initiatives, 
such as the barbershop health outreach programmes,229 are success
ful examples of BP screening campaigns.

Screening for hypertension, like for global CVD risk assessment, 
should be intermittently repeated, e.g. every 3 years. Considering 
the rate of progression to hypertension in European population 
samples,236 it is reasonable to measure BP at least every 3 years 
in the case of non-elevated BP and low–moderate CVD risk (i.e. in
dividuals aged <40 years). More frequent BP checks (i.e. yearly) 
should be considered in individuals 40 years or older and individuals 
with elevated BP not currently meeting indications for treatment170

(Figure 10).

7.2. Confirming the diagnosis of 
hypertension
As noted in Section 5, assessment at a single visit by office BP has lower 
specificity compared with ABPM for diagnosing hypertension.70,238–241

Accordingly, a protocol for confirming the diagnosis of hypertension is 
proposed (Figure 10), with out-of-office BP measurement as the 
preferred method for confirming cases of elevated BP or hypertension. 
For initial screening systolic BP of >160 mmHg and/or diastolic 
BP of >100 mmHg, a prompt re-evaluation (within days to weeks but 
not >1 month) preferably with ABPM or HBPM is advisable.71

BP of >180/110 mmHg at screening requires exclusion of 
hypertensive emergencies, which should be managed as appropriate 
(see 242 and Section 10) with prompt treatment. For individuals with 
BP of >180/110 mmHg at screening but without hypertensive emer
gency, prompt confirmation (preferably within a week) can be consid
ered prior to commencing treatment.

Recommendation Table 5 — Recommendations for 
blood pressure screening (see Evidence Table 15)

Recommendation Classa Levelb

Opportunistic screening for elevated BP and 
hypertension should be considered at least every 3 

years for adults aged <40 years.236,237

IIa C

Opportunistic screening for elevated BP and 

hypertension should be considered at least annually 

for adults aged ≥40 years.231,237

IIa C

In individuals with elevated BP who do not currently 

meet risk thresholds for BP-lowering treatment, a 
repeat BP measurement and risk assessment within 1 

year should be considered.

IIa C

Continued

Other forms of screening for hypertension (i.e. 

systematic screening, self-screening, and 

non-physician screening) may be considered, 
depending on their feasibility in different countries 

and healthcare systems.231–233

IIb B
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BP, blood pressure. 
aClass of recommendation. 
bLevel of evidence.

Recommendation Table 6 — Recommendations for 
confirming hypertension diagnosis

Recommendations Classa Levelb

In individuals with increased CVD risk where their 

screening office BP is 120–139/70–89 mmHg, it is 
recommended to measure BP out of office, using 

ABPM and/or HBPM or, if not logistically feasible, by 

making repeated office BP measurements on more 
than one visit.70,238–241

I B

Where screening office BP is 140–159/90–99 mmHg, 
it is recommended that the diagnosis of 

hypertension should be based on out-of-office BP 

measurement with ABPM and/or HBPM. If these 
measurements are not logistically or economically 

feasible, then diagnosis can be made on repeated 

office BP measurements on more than one 
visit.70,238–241

I B

Where screening office BP is ≥160/100 mmHg: 
• It is recommended that BP 160–179/100–109  

mmHg be confirmed as soon as possible (e.g. 

within 1 month) preferably by either home or 
ambulatory BP measurements;

• It is recommended when BP ≥180/110 mmHg that 

hypertensive emergency be excluded.

I C
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ABPM, ambulatory blood pressure measurement; BP, blood pressure; CVD, cardiovascular 
disease; HBPM, home blood pressure measurement. 
aClass of recommendation. 
bLevel of evidence.
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7.3. Communicating the diagnosis
Behavioural responses to health-related threats are strongly influ
enced by five core themes (termed ‘illness representations’), which 
are identity, timeline, cause, consequences, and control/cure.243,244

These illness representations form the basis of how patients under
stand a diagnosis, and can influence their responses after being diag
nosed with hypertension.243 This conceptual framework can help 
guide the clinical communication of a diagnosis of hypertension. 
For example, patients’ understanding of the chronic nature of hyper
tension (i.e. timeline theme) is key for ensuring long-term engage
ment with medical treatment.245 Prior to commencing treatment, 
it is helpful to understand the extent to which patients believe that 
medications are necessary and ascertain if they have concerns.246

The core illness representations and beliefs about medicines for clin
icians to consider are included in Table 7.

The 2021 ESC Guidelines on cardiovascular disease prevention in 
clinical practice recommend “an informed discussion about CVD risk 

and treatment benefits—tailored to the needs of a patient” as part 
of a diagnosis communication in hypertension.170 This can be facilitated 
using an interdisciplinary healthcare-provided approach (see Section 11) 
and by visual information or other more accessible material that might 
optimally communicate hypertension-related risk.128 Visualizing risk by 
medical imaging to motivate risk-reducing behaviour changes may also 
be beneficial.247

7.4. Baseline assessment and diagnostic 
approach
7.4.1. Medical history, medication history, and 
physical examination
The purpose of clinical evaluation is to diagnose hypertension, delineate 
factors potentially contributing to hypertension, identify other CVD 
risk factors, define relevant comorbidities, screen for potential second
ary causes of hypertension (where indicated), and establish whether 

N YN Y

Screening for hypertension by office BP

High CVD risk conditions
or

SCORE2/SCORE2-OP ≥10%
or

SCORE2/SCORE2-OP 5% – <10% 
+ risk modifiers

 ≥40 years? 

Non-elevated BP
<120/70
mmHg

Elevated BP
120–139/70–89

mmHg

Hypertension
140–159/90–99

mmHg

Hypertension
160–179/100–109

mmHg

Hypertension
≥180/110

mmHg

Opportunistic
BP screening
at least every

3 years
(Class IIa)

Opportunistic
BP screening

at least
every year
(Class IIa)

Evaluate for
hypertensive
emergency
(Class I)

Confirm BP
preferably with either
home or ambulatory

BP measurements
(Class I)

Confirm BP promptly
preferably with either
home or ambulatory

BP measurements
(Class I)

Figure 10 Protocol for confirming hypertension diagnosis. BP, blood pressure; CVD, cardiovascular disease; SCORE2, Systematic COronary Risk 
Evaluation 2; SCORE2-OP, Systematic COronary Risk Evaluation 2–Older Persons.  

ESC Guidelines                                                                                                                                                                                               33
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/advance-article/doi/10.1093/eurheartj/ehae178/7741010 by guest on 15 Septem
ber 2024



there is evidence of HMOD or existing cardiac, cerebrovascular, or re
nal disease.

Details on medical history and physical examination steps are sum
marized in the supplement (see Supplementary data online, Tables S2 
and S3), as well as drugs or substances that may increase BP (see 
Supplementary data online, Table S4).

7.4.2. Drug adherence and persistence with 
treatment
Adherence is defined as the extent to which a patient’s behaviour, e.g. 
with respect to taking medication, coincides with agreed recommenda
tions from a healthcare provider. Persistence represents the amount of 
time from initiation to discontinuation of therapy.248 Adherence to med
ical therapies is especially suboptimal in asymptomatic conditions such as 
hypertension.249–254 Non-adherence to BP-lowering therapy correlates 
with a higher risk of CVD events.255,256 Objective methods to assess ad
herence, such as detecting prescribed drugs in blood or urine samples and 
directly observed treatment (witnessed pill intake during ABPM), have de
monstrated their potential usefulness, particularly in the setting of appar
ently resistant hypertension.257 However, all methods for testing drug 
adherence have limitations.

Non-adherence to BP-lowering therapy depends on many factors 
(Figure 11).253 Effective patient–physician communication is crucial to im
prove adherence.258,259 Single-pill combinations improve persistence in 
BP-lowering treatment and are associated with lower all-cause mortality.260

7.4.3. Routine and optional tests
Routine tests include laboratory and clinical tests to detect increased CVD 
risk and relevant comorbidities (e.g. hyperlipidaemia and diabetes) (Table 8).

Optional tests should be considered in the initial assessment if they 
are likely to change patient management, with the main rationale being 
to improve CVD risk stratification.170 As highlighted in Section 6, for 
adults with elevated BP who also have a 10-year estimated CVD risk 
of 5% to <10%, optional tests including those for HMOD may be con
sidered if up-classification of risk on the basis of an abnormal test result 
could prompt initiation of BP-lowering therapy.31,170 Evidence of sub
clinical microvascular neurodegeneration and/or lacunar brain disease 
due to small-vessel pathology may also indicate HMOD.264

Table 7 Key illness representations and treatment beliefs: how these apply to communicating a hypertension diagnosis 
to the patient (note that gender influences these representations)

Illness 
representation

Example patient question Application to a hypertension diagnosis conversation

Identity What is the disease/illness label and the 
related symptoms?

The condition where your systolic BP is ≥140 and/or diastolic  
BP ≥90 mmHg is called hypertension. We classify systolic BP 120–139 or diastolic  

BP 70–89 mmHg as elevated BP. For most people, this has no noticeable signs or 

symptoms, therefore, we need to monitor your BP to assess how medications and 
behavioural changes are working.

Control Is the illness controllable through medical 
intervention or behavioural change?

Hypertension can usually be controlled with medication and behavioural changes such as 
dietary changes and regular physical activity. For some people we need to try a few 

different options before we get BP under control.

Timeline Is this an acute or chronic problem? This is a serious long-term or chronic condition condition that will require long-term 

management. This means that it may need to be managed throughout life.

Consequences What are the physical and psychosocial 

consequences?

If hypertension is not controlled, then there is a risk of a serious acute cardiovascular 

disease event such as a stroke or heart attack; however, if it is managed through the right 

medical intervention and behavioural changes, then this risk can be reduced and the 
condition will have less consequences for your life.

Causes What caused the condition? Multiple factors contribute to someone developing hypertension. These include both 
non-modifiable factors (e.g. genetics and age) and modifiable factors (e.g. diet, weight, 

and physical activity). We are best focusing on those things that we can control to 

reduce your BP.

Treatment beliefs Example patient question Application to a hypertension diagnosis communication

Necessity To what extent is treatment necessary? Taking BP-lowering medication every day is necessary to keep your BP under control and 

to help prevent a more serious health problem developing. Do you think that these 

medicines will help you?

Concerns To what extent does treatment cause 
concern?

Some patients have concerns about taking daily medications throughout their life, e.g. 
about side effects. Do you have any concerns about taking your BP medications every day? ©

ES
C

20
24

BP, blood pressure.

Recommendation Table 7 — Recommendations for 
assessing adherence and persistence with treatment 
(see Evidence Table 16)

Recommendation Classa Levelb

Objective evaluation of adherence (either directly 
observed treatment or detecting prescribed drugs in 

blood or urine samples) should be considered in the 

clinical work-up of patients with apparent resistant 
hypertension, if resources allow.261–263

IIa B
©

ES
C

20
24

aClass of recommendation. 
bLevel of evidence.
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While the role of optional tests for HMOD (Table 9) in the man
agement of elevated BP is emphasized in these guidelines, we also 
note that these tests may help to optimize treatment in hyperten
sive adults with BP of >140/90 mmHg who are prescribed 
BP-lowering therapy (e.g. by facilitating patient adherence and 

overcoming clinician inertia in achieving an intensive BP treatment 
target of as low as 120 mmHg systolic). The role of visualizing 
HMOD in helping motivate risk-reducing changes in patients and 
overcome physician inertia has been tested in interventional trials 
(Section 7.3).247,265–267

Non-adherence definition

Assessment

Intervention

Non-adherence definition

Assessments

Intervention

1

2

3

Patient does not initiate medication

Prescription fill data and self-report

Communicate benefits/safety of medication; alleviate fear
of side effects/harm; discuss practicalities

Patient does not take medication as prescribed

Prescription refill data; self-report; electronic monitoring; 
chemical adherence testing (blood/urine)

Reminders; encourage habit formation; simplify drug regimen

Patient discontinues medication

Prescription refill data; self-report; electronic monitoring;
chemical adherence testing (blood/urine)

Motivational counseling on benefits/safety of medication; 
discuss side effects; medication reconciliation; review practical
aspects (cost and ease of access to medication)

Non-adherence definition

Assessment

Intervention

Initiation

Implementation

Persistence

Figure 11 Definitions, assessments, and potential interventions for the three phases of adherence to BP-lowering medications.  

Table 8 Routine tests recommended in the initial work-up of a patient with elevated blood pressure or hypertension

Routine test Clinical utility

Fasting blood glucose (and HbA1c if fasting blood glucose is 
elevated)

Assessing CVD risk and comorbidities

Serum lipids: total cholesterol, LDL cholesterol, HDL and 
non-HDL cholesterol, triglycerides

Assessing CVD risk

Blood sodium and potassium, haemoglobin and/or haematocrit, 
calcium, and TSH

Screening secondary hypertension (primary aldosteronism, Cushing’s disease, 
polycythaemia, hyperparathyroidism, and hyperthyroidism)

Blood creatinine and eGFR; urinalysis and urinary 
albumin-to-creatinine ratio

Assessing CVD risk and HMOD 
Guiding treatment choice 

Screening secondary hypertension (renoparenchymal and renovascular)

12-lead ECG Assessing HMOD (left atrial enlargement, left ventricular hypertrophy) 

Assessing irregular pulse and other comorbidities (AF, previous acute myocardial infarction) ©
ES

C
20

24

AF, atrial fibrillation; CVD, cardiovascular disease; ECG, electrocardiogram; eGFR, estimated glomerular filtration rate; HbA1c, glycated haemoglobin; HDL, high-density lipoprotein; HMOD, 
hypertension-mediated organ damage; LDL, low-density lipoprotein; TSH, thyroid-stimulating hormone.
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HMOD assessment is also an important way to identify young adults 
<40 years old who have increased CVD risk, since 10-year estimated 
CVD risk by SCORE2 cannot be calculated in this age group (see 
Section 8.1). More details on diagnostic thresholds for HMOD by the 
various assessment options, including important sex differences, are 
provided in Supplementary data online, Tables S1 and S5 and Figure 12.

Finally, some individuals may be at heightened risk for CVD events 
when cardiac and vascular HMOD measurements like LVH and 
increased PWV do not regress over time with appropriate treatment 
and BP control.14,268–271

Investigations aimed at screening for secondary hypertension are 
additional optional tests and are detailed in Section 7.6. Of note, patients 
with an incidental adrenal nodule or nodules (typically detected on im
aging of the abdomen done for other clinical reasons) warrant screen
ing for elevated BP and hypertension. Those with adrenal 
incidentalomas and hypertension warrant a basic work-up for second
ary hypertension to include screening for primary aldosteronism, 
Cushing’s syndrome and phaeochromocytoma.

7.4.3.1. The kidneys
CKD is defined as abnormalities of kidney structure or function, pre
sent for at least 3 months with implications for health.272 Renal function 
is evaluated initially using serum creatinine and an estimated glomerular 
filtration rate (eGFR) equation (preferably race-free CKD-EPI) and typ
ically for proteinuria.273 Our definition of moderate-to-severe CKD re
quires an eGFR of <60 mL/min/1.73 m2 or albuminuria of ≥30 mg/g 
(≥3 mg/mmol). Intensive BP control in patients with CKD reduces rates 

of CVD events.274,275 CKD can influence the choice of BP-lowering 
treatment (Sections 8 and 9), as well as newer drugs for cardiovascular 
prevention, such as sodium–glucose co-transporter 2 (SGLT2) inhibi
tors and finerenone.

We recommend repeat measurement of eGFR and urine albumin: 
creatinine ratio (ACR) at least annually if clinically significant CKD is di
agnosed. Renal ultrasound and Doppler examination to evaluate causes 
of CKD and to exclude renoparenchymal and renovascular hyperten
sion (RVH) should also be considered.276,277

7.4.3.2. The heart
A 12-lead ECG is a part of the initial routine work-up for all patients with 
hypertension and should be repeated whenever patients present with an 
irregular pulse or cardiac symptoms. The ECG should be analysed for 
LVH (Supplementary data online, Table S1) and AF.31,278–282

Echocardiography is recommended in patients with hypertension 
when the ECG is abnormal, murmurs are detected, or there are cardiac 
symptoms. A full, standardized, two-dimensional echocardiogram should 
be performed, preferably with tissue Doppler and strain assessment. 
Echocardiography can be considered for all patients with newly diag
nosed hypertension, if local resources and reimbursement policies allow. 
Over 5 years of follow-up, subclinical left ventricular diastolic dysfunction 
predicts the incidence of CVD.283–285 In addition, LVH detected by echo
cardiography predicts total and cardiovascular mortality and CVD events 
in the general population,286,287 including in young adults.26,268,288,289

Data on the associations with CVD of other metrics for detecting 
HMOD in the heart are also available.26,268,290 Since cardiac size and func
tion differ by sex, sex-specific thresholds for detecting HMOD in the 
heart are used to avoid under-diagnosis in women.25,174,291

Table 9 Optional tests that may be used as clinically indi
cated in the initial work-up of a patient with elevated blood 
pressure or hypertension to assess hypertension-mediated 
organ damage or established cardiovascular disease

Optional test Clinical utility

Echocardiography Assessing HMOD (hypertensive heart 

disease) 
Assessing established CVD (previous 

acute myocardial infarction, heart 

failure) 
Assessing thoracic aorta dilation

CAC by cardiac CT or carotid or 
femoral artery ultrasound imaging

Assessing HMOD (atherosclerotic 
plaque)

Large artery stiffness (carotid– 

femoral or brachial–ankle PWV)

Assessing HMOD (arterial stiffness)

High-sensitivity cardiac troponin 

and/or NT-proBNP

Assessing HMOD

Ankle–brachial index Assessing established CVD 

(lower-extremity arterial disease)

Abdominal ultrasound Assessing established CVD 

(abdominal aneurysm)

Fundoscopy Assessing HMOD (hypertensive 

retinopathy) 

Diagnosing hypertensive emergency/ 
malignant hypertension 

(haemorrhages and exudates, 

papilloedema) ©
ES

C
20

24

CAC, coronary artery calcium; CT, computed tomography; CVD, cardiovascular disease; 
HMOD, hypertension-mediated organ damage; NT-proBNP, N-terminal pro-brain 
natriuretic peptide; PWV, pulse wave velocity.

Recommendation Table 8 — Recommendations for 
assessing renal hypertension-mediated organ damage

Recommendation Classa Levelb

It is recommended to measure serum creatinine, 
eGFR, and urine ACR in all patients with 

hypertension.170,273

I A

If moderate-to-severe CKD is diagnosed, it is 

recommended to repeat measurements of serum 
creatinine, eGFR, and urine ACR at least annually.276

I C

Renal ultrasound and Doppler examination should 
be considered in hypertensive patients with CKD to 

assess kidney structure and determine causes of 

CKD and to exclude renoparenchymal and 
renovascular hypertension.276,277 CT or magnetic 

resonance renal angiography are alternative testing 

options.

IIa C

©
ES

C
20

24

ACR, albumin:creatinine ratio; CKD, chronic kidney disease; CT, computed tomography; 
eGFR, estimated glomerular filtration rate. 
aClass of recommendation. 
bLevel of evidence.

Recommendation Table 9 — Recommendations for 
assessing cardiac hypertension-mediated organ damage

Recommendation Classa Levelb

A 12-lead ECG is recommended for all patients with 

hypertension.31,281 I B

Continued
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7.4.3.3. The arteries
Cardiac computed tomography (CT) may be used to measure CAC 
and, if intravascular contrast is administered, fully visualize coronary 
artery disease to improve risk stratification.211,293 As noted in 
Section 6, CAC scoring can reclassify CVD risk upwards or down
wards in addition to conventional risk factors.127,170,211,233,294

Carotid ultrasound detects presence or absence of carotid plaque 
(wall thickness ≥ 1.5 mm) and stenosis. Presence of plaque in the ca
rotid or femoral arteries improves risk prediction for CVD events in 
asymptomatic patients on top of conventional risk-factor assess
ment.211,247,265,267,295,296 Systematic use of intima media thickness 
does not appear to consistently improve prediction of future CVD 
events.297 Arterial stiffness is measured as carotid–femoral PWV or 
brachial–ankle PWV, and can contribute to predictive value and risk 
reclassification.28,31,215,216 PWV is currently used mostly for research 
purposes or in specialist referral centres. Checking for inter-arm BP 
difference may identify a subclavian stenosis as vascular HMOD.38

Other tests assessing the vasculature [such as abdominal ultrasound 
or ankle–brachial index (ABI)] should also be considered in patients 
with hypertension, when specific cardiovascular complications (ab
dominal aneurysm, peripheral artery disease) are clinically suspected. 
Finally, microvascular HMOD can be assessed by fundoscopy. A sim
plified classification has been proposed and validated.298 In hyperten
sive individuals, the presence of mild or moderate hypertensive 
retinopathy is associated with an increased risk of CVD events.299

Fundoscopy is recommended also in hypertensive diabetic patients 
and in the work-up of malignant hypertension and hypertensive 
emergencies.

7.4.4. Genetic testing
Hypertension is considered a complex polygenic disorder, because 
many genes or gene combinations influence BP.300,301 However, some 
well-defined phenotypes relating to single-gene mutations (i.e. mono
genic forms of hypertension) have been identified (see Supplementary 
data online, Table S6). These are rare, but knowledge of the genetic 
defect may allow targeted treatment of the proband and also proper 
management of the patient’s siblings.302,303 As such, genetic testing 
should be considered only for those with a high prior probability of hav
ing a monogenic condition and such patients should be referred to spe
cialized centres. In most patients with elevated BP or hypertension, 
routine genetic testing is not recommended. Family history and a pedi
gree analysis can help to find a heritable pattern of hypertension or 
hypotension.304

7.5. Resistant hypertension: definition and 
diagnosis
Despite availability and use of multiple BP-lowering medications, 
many patients worldwide have uncontrolled hypertension.306–308

Considering this, societies have introduced the term ‘drug-resistant 
hypertension’, or ‘treatment-resistant hypertension’, or ‘resistant 
hypertension’,309 which has been reported in 10%–20% of patients 
with hypertension.310,311

Resistant hypertension is not a disease per se. Compared with 
treated patients who achieve BP control, patients with resistant 
hypertension (by any definition) have a worse prognosis: risk of 
myocardial infarction, stroke, end-stage renal disease, and death 
in these adults may be two- to six-fold higher.309 Secondary causes 
of hypertension are also more likely in the presence of resistant 
hypertension.312

All resistant hypertension definitions require a diuretic in the prescribed 
multiple-drug regimen, because excess salt intake and salt and water reten
tion are key players in resistance to BP-lowering treatments (Table 10).309

Echocardiography is recommended in patients with 

hypertension and ECG abnormalities, or signs or 

symptoms of cardiac disease.14,31,292

I B

Echocardiography may be considered in patients 

with elevated BP, particularly when it is likely to 
change patient management.31,291

IIb B

©
ES

C
20

24

BP, blood pressure; ECG, electrocardiogram. 
aClass of recommendation. 
bLevel of evidence.

Recommendation Table 10 — Recommendations for 
assessing vascular hypertension-mediated organ dam
age (see Evidence Table 17)

Recommendations Classa Levelb

Fundoscopy is recommended if BP >180/110 mmHg 

in the work-up of hypertensive emergency and 
malignant hypertension, as well as in hypertensive 

patients with diabetes.

I C

Fundoscopy for detecting hypertensive retinopathy 

may be considered in patients with elevated BP or 

hypertension.299

IIb B

Ultrasound examination of the carotid or femoral 

arteries for detecting plaque may be considered in 
patients with elevated BP or hypertension when it is 

likely to change patient management.211

IIb B

Continued

Coronary artery calcium scoring may be considered 

in patients with elevated BP or hypertension when it 

is likely to change patient management.127,211

IIb B

Measurement of PWV may be considered in patients 

with elevated BP or hypertension when it is likely to 
change patient management.28,31,215,216

IIb B

©
ES

C
20

24

BP, blood pressure; PWV, pulse wave velocity. 
aClass of recommendation. 
bLevel of recommendation.

Recommendation Table 11 — Recommendations for 
genetic testing in hypertension management

Recommendations Classa Levelb

Genetic testing should be considered in specialist 

centres for patients suspected to have rare 
monogenic causes of secondary hypertension or for 

those with phaeochromocytoma/ 

paraganglioma.302,305

IIa B

Routine genetic testing for hypertension is not 

recommended.
III C

©
ES

C
20

24

aClass of recommendation. 
bLevel of evidence.
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Coronary artery calcium score
>100 Agatston units

Carotid-femoral PWV >10 m/s

Brachial-ankle PWV >14 m/s

Plaque (focal wall thickening >1.5 mm)

Cornell voltage: SV3+RaVL>28 mm (men) 
SV3+RaVL>20 mm (women)

RaVL ≥11 mm
Sokolow–Lyon: SV1+RV5 >35 mm

Cardiac CT

Pulse wave
velocity

Carotid
or femoral
ultrasound

Cardiac
biomarkers

Echocardiography

ECG

eGFR
ACR

Moderate-to-severe kidney disease

LVH

LVH

Diastolic dysfunction

LV mass/height2.7(g/m2.7): >50 (men)
>47 (women)

LV mass/BSA(g/m2): >115 (men)
>95 (women)
RWT ≥0.43LV concentric geometry:

LA volume/height2 (mL/m2): >18.5 (men)
>16.5 (women)

LA volume index (mL/m2): 34

e’ <7cm; E/e’ >14

hs-cTnT or I >99th percentile upper
reference limit

NT-proBNP >125 pg/mL if age <75 years
or >450 pg/mL if ≥75 years

eGFR <60 mL/min/1.73 m2 irrespective
of albuminuria

Albuminuria ≥30 mg/g irrespective
of eGFR

Assistance
overcoming
patient and
physician inertia

Individuals <40
years old with
elevated blood
pressure

Uncertain situations
(i.e. BP or risk close
to thresholds,
masked or white-coat
hypertension,
non-traditional
CVD risk factors)

Individuals with
elevated BP with
SCORE2/SCORE2-OP
risk of 5–<10%

Support decision to
start or intensify BP-
lowering treatment for:

Why measure? How to diagnose HMOD?What to measure?Which organ?

Kidney

Heart

Arteries

Figure 12 Tests and criteria for defining hypertension-mediated organ damage and considerations for their use in clinical practice. ACR, albumin: 
creatinine ratio; BP, blood pressure; BSA, body surface area; CT, computed tomography; CVD, cardiovascular disease; ECG, electrocardiogram; 
eGFR, estimated glomerular filtration rate; HMOD, hypertension-mediated organ damage; hs-cTnT, high-sensitivity cardiac troponin T; LA, left atrial; 
LV, left ventricular; LVH, left ventricular hypertrophy; NT-proBNP, N-terminal pro-brain natriuretic peptide; PWV, pulse wave velocity; RWT, relative 
wall thickness; SCORE2, Systematic COronary Risk Evaluation 2; SCORE2-OP, Systematic COronary Risk Evaluation 2–Older Persons. More details 
and references can be found in the Supplementary data online, Tables S1 and S5.  
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