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EmiroAaopog tng Ymrépraong ava HAIKia kair PuAo

EmmimroAaopog 1nG Y1répTtaong (%)

20-29 30-39 4049 50-59 60-69 >70

2TOIXEIa aT1TO £YKUPEG OIKOVOMIKEG TTNYES (HIA, Kavaddg, lotravia,
AyyAia, epuavia, EAAGDa, ITaAia, Zoundia, AuoTpalia, laTrwvia) Kearney et al. Lancet 2005;365:217-23
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2AIlL > 140
KoL/ 1)

AATI > 90 mmHg
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Classification of office BP and definitions
of hypertension grade

Category Systolic (mmHg) Diastolic (mmHg)

Optimal <120 and <80
MNormal 120-129 and B0O-24
High-normal 130-139 andfor 85-89
Grade 1 hypertension 140-159 and/or 50-99
Grade 2 hypertension 160-179 andfor 100-109
Grade 3 hypertension =180 and/or =110
Isolated systolic hypertension® =140 and <90
) |solated diastolic hypertension® <140 and =590
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Definition of BP categories, hypertension grades
and stages according to office BP

Recommendations and statements CoR LoE

It is recommended that BP is classified as optimal, normal, high normal,

C
or grade 1, 2 or 3 hypertension, according to office BP.
In addition to grades of hypertension, which are based on BP values, it is
recommended to distinguish stage 1, 2, and 3 hypertension.
Stage 1: Uncomplicated hypertension without HMOD, diabetes, CVD and
C

without CKD = stage 3.
Stage 2: Presence of HMOD, diabetes, or CKD stage 3.

Stage 3: Presence of CVD or CKD stage 4 or 5.
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Factors that influence CV risk in patients with
hypertension

Parameter for risk stratification, which are included in SCORE2Z and SCORE2-OP
Sex (men ==women)
Age
Level of SBP*
Smoking — current or past history
Mon-HDL cholesterol
Established and suggested novel factors
Family or parental history of early onset hypertension
Personal history of malignant hypertension
Family history of premature CVD (men aged <55 years; women aged <65 years)
Heart rate (resting values =80 bpm)
Low birth weight
Sedentary lifestyle
Overweight or Obesity
Diabetes
Uric acid
Lpia)
Adverse outcomes of pregnancy (recurrent pregnancy loss, preterm delivery, hypertensive disorders, gestational diabetes)
Early-onset menopause
Frailty
Psychosocial and sociceconomic factors
Migration
Environmental exposure to air pollution or noise
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Factors that influence CV risk in patients with
hypertension

Additional dinical conditions or comorbidities
True resistant hypertension
Sleep disorders (including OSA)
COPD
Gout
Chronic inflammatory diseases
Monalcoholic fatty liver disease (MNASH)
Chronic infections (including long COVID-19)
Migraine
Depressive syndromes
Erectile dysfunction
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Factors that influence CV risk in patients with
hypertension

Hypertension-mediated organ damage (HMOD)

Increased large artery stiffness

Pulse pressure (in older people) 60 mmHg

Carotid-femoral PWY 10 m/s (if avalable)

Presence of non-hemodynamically significant atheromatous plague (stencsk) on imaging

ECG LVH (Sokolow-Lyon index 35mm, or R in aVL 11 mm; Cornell voltage-duration product (+6 mm in women) 2440 mm*ms, or Comell voltage »28mm
inmen or »>20mm in women)

Echﬁcardmgraphm LVH (LV mass mde:-: men 50 gm””; women »47 g/m*’ (m = height in meters); indexation for BSA may be sed in nomaweight patients
;1159(m in men and >9%m? in women

Moderate increase of albuminuria 30- EDDmgﬂdh or elevated ACR (preferably in morning spot uring) 30-300malg

CKD stage 3 with eGFR 30-59 mlmin/1.73 m”

Ankle-brachial index <0.9

Advanced retinopathy: hemorrhages or exudates, papilledema
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Factors that influence CV risk in patients with
hypertension

Established cardiovascular and kidney disease
Cerebrovascular disease: ischemic stroke, cerebral hemaorrhage, TIA
Coronary artery disease: myocardial infarction, angina, myocardial revascularization
Presence of hemodynamically significant atheromatous plague (stenosis) on imaging
Heart failure, including heart failure with preserved ejection fraction
Peripheral artery disease
Atrial fibrillation
Severe albuminuria = 300 mg/24 h or ACR (preferably in morning urine) =300mag/g
CKD stage 4 and 5, eGFR < 30 mL/min/1.73m*
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Cardiovascular risk according to grade and stage
of hypertension

Hypertension Other risk factors, BP (mmHg) grading

disease HMOD, CVD
staging or CKD High-normal Grade 1 Grade 2 Grade 3
SBP 130-139 SBP 140-159 SBP 160-179 SBP = 180
DBP 85-89 DBP 90-99 DBP 100-109 DBP =110

No other risk factof Low risk Low risk Moderate risk

Low risk Moderate risk

Stage 1 1 or 2 risk facto

Low to

=3 risk factors moderate risk

HMOD, CKD grade

Spges or diabetes mellitud

Very high risk

Established CVD ‘

e or CKD grade >4

Very high risk Very high risk Very high risk Very high risk

\_

<50 years 60-69 years =70 years

<2.5% <5% <7.5%
25t0<7.5%  5t0<10%  7.5to<15% Complementary
risk estimation in Stage 1
B 5% >10% >15% with SCORE2/SCOR2-OP
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Risk assessment in hypertension with
SCORE2 and SCORE2-OP

Recommendations and statements CoR LoE

CV risk assessment with the SCOREZ2 and SCOR2-OP system is
recommended for hypertensive patients who are not already at high or
very high risk due to established CVD or CKD, long-lasting or

complicated diabetes, severe HMOD (e.g. LVH) or a markedly elevated

single risk factor (e.g. cholesterol, albuminuria).
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Screening for hypertension

Recommendations and statements CoR LoE

Case finding or opportunistic screening for hypertension is

C
recommended in all adults.
Regular BP measurements are recommended in adults from the c
age of 40 years or earlier in patients at high-risk.
In individuals without hypertension, intervals for repeated BP
measurement should be scheduled depending on the BP level, the e

risk of hypertension and CV risk. In patients with high risk, annual

follow-up is recommended.
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Screening and diagnosis of hypertension

Optimal BP Normal BP High-normal BP
<120/80 120-129/80-84 130-139/85-89
Consider masked
hypertension
\J Y \J
Repeat BP at least Repeat BP at least Repeat BP at least
every 5 years every 3 years annually

Hypertension
2140/90

QOut-of-office BP
measurement
(ABPM or HBPM)

Use
either to
confirm
diagnosis

Repeated visits Out-of-office BP
for office BP —»  measurement
measurement i (ABPM or HBPM)

Indicat-ions for
ABPM or HBPM see Table 11
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Office BP measurements

Recommendations and statements CoR LoE

Office BP is recommended for diagnosis of hypertension, because
it is the one method by which hypertension-related risk, benefits of

I ontihypertensive treatment, and treatment-related BP thresholds
and goals are based.

Use validated automated electronic
1 upper-arm cuff device®

Home: take 2 readings with Q"‘f’
1 min interval between and Q Quiet room with comfortable
use average® c'& 2 temperature
(5
o? _. Cuff to fit arm size®
Office: take 3 readings with o ;
1 min interval between (2 . Mid-arm at heart level No smoking, caffeine, food,
readings use average of the S w drug intake or exercise 30
last 2¢ % min before measurement
9. = 3.

©

=

(=,

o

Remain seated and relaxed
Bare arm resting on table 8 4 for 3-5 min
mid-arm at heart level .
o
O, ’
U,-e
Legs uncrossed, feet flat on floor 7. 5.  No talking during or between

measurements

Sitting with back supported by chair
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Office BP measurements

Recommendations and statements

Office BP is recommended for diagnosis of hypertension, because
it is the one method by which hypertension-related risk, benefits of

antihypertensive treatment, and treatment-related BP thresholds

and goals are based.

Office BP measurements should be performed in standardized
conditions, using a standard measurement protocol. Triplicate
measurements should be taken and the average of the last two

should be referred to as the representative value.

Is recommended to diagnose hypertension during at least 2

separate office visits (within 4 weeks) unless office BP indicates

grade 3 hypertension (=180/110 mmHg) or patients presents with

hypertension related symptoms or there is evidence of HMOD or

At the first office visit, BP should be measured in both arms. A

consistent between-arm SBP difference >15-20 mmHg suggests

atheromatous disease and is associated with increased CV risk.

All subsequent measurements should be made on the arm with

Out-of-office BP is a source of multiple BP-related information

before and during treatment. It is therefore recommended to

obtain additional information on BP values by ABPM or HBPM or

both if available.
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Devices for BP measurement

Recommendations and statements

Automatic electronic, upper-arm cuff devices are recommended

for office and out-of-office BP measurement (home and

ambulatory).

Hybrid manual auscultatory devices with LCD or LED display, or

digital countdown, or shock-resistant aneroid devices can be used B
for office BP measurement if automated devices are not available.

Only properly validated devices should be used. www.stridebp.org B
Cuffless BP devices should not be used for the evaluation or C

—

management of hypertension in clinical practice.
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I HBPM can be considered in addition to OBPM to improve CV risk

Home BP monitoring (HBPM)

Recommendations and statements CoR LoE

prediction due to better reproducibility and prognostic value than ] B
OBPM

HBPM is recommended to identify white-coat hypertension or

masked hypertension.

HBPM is recommended for long-term follow-up of treated
hypertension because it improves BP control, especially when B

combined with education and counselling.

HBPM should be performed using automated upper arm-cuff BP
monitors validated according to an established protocol. Cc

www.stridebp.org

Home BP should be monitored for 7 (not fewer than 3) days with

duplicate morning (with 1 minute between them) and evening

measurements before office visits. Average home BP should be
calculated after discarding readings of the first day.
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Ambulatory BP monitoring (ABPM)

Recommendations and statements CoR LoE
ABPM can be considered in addition to OBPM to improve CV risk

prediction due to better reproducibility and prognostic value than Il B
OBPM

ABPM is recommended to identify white-coat hypertension,

masked hypertension and nocturnal BP phenotypes. Repeated

B
ABPM may be necessary because these phenotypes have a
limited reproducibility.
ABPM should be used to diagnose true resistant hypertension. B
ABPM should be measured using upper arm-cuff automated BP
monitors validated according to an established protocol. C
www.stridebp.org
The recommended time interval between measurements should
be 20 minutes during day and night to minimize the risk of missing C

day or night periods.
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Clinical indications for home and ambulatory
BP monitoring

Conditions in which white-coat hypertension is more common, e.g.:

e Grade | hypertension on office BP measurement

e Marked office BP elevation without HMOD
Conditions in which masked hypertension is more common, €.9.:

) « High-normal office BP

e Normal office BP in individuals with HMOD or at high total CV risk
In treated individuals:

e Confirmation of uncontrolled and true resistant hypertension

e Evaluation of 24 h BP control (especially in high-risk patients)

« Evaluating symptoms indicating hypotension (especially in older patients)
Suspected postural or postprandial hypotension in treated patients
Exaggerated BF response to E:-:Eﬁ:lse

Specific indications for ABPM rather than HBPM:
e Assessment of nocturnal BP and dipping status (e.g. sleep apnea, CKD, diabetes, endocrine hypertension, or autonomic dysfunction)
e Patients incapable or unwilling to perform reliable HEPM, or anxious with self-measurement

dications tor HBPM rather than ABPM:
e Long-term follow-up of treated individuals to improve adherence with treatment and hypertension control
. F'a‘uems unwﬂllng o perfﬁrrn AEIF‘M or wrth considerable IjISEDm‘fDr'[ I:Iurlng the recording

e Confirmation of white-coat h}rper‘[erﬁmn or masked h*_,rpertermjn in untreated or treated individuals
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Definitions of hypertension according to the
correspondence of home and ambulatory BP
values with office BP

Method SBP (mmHg) DBP (mmHg)
Office BP® =140 andfor =80
Ambulatory BP

Awake mean =135 andfor =85

Azleep mean =120 and/or =70

24 h mean =130 and/or =80
Horme BP mean =135 andfor =85
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Medical and Family History
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Medical and Family History

Personal history
= Time of the first diagnosis of hypertension, including records of any previous medical screening, hospitalization
» Stable or rapidly increasing BP
» Recordings of current and past BP values by self BP measurements
» Current/past antihypertensive medications including their effectiveness and intolerance
» Adherence to therapy
» Previous hypertension in pregnancy/preeclampsia
Risk factors®
» Family history of hypertension, CVD, stroke or kidney disease
» Smoking history
» Dietary history, alcoheol consumption
» Lack of physical exercise/sedentary lifestyle
= Weight gain or loss in the past
» History of erectile dysfunction
= Sleep history, snoning, sleep apnea (information also from partner)
» Distress or eustress with job or at home (subjective stress level)
= Long-term cancer survivor

2023 ESH Guidelines: J Hypertens June 21, 2023



Medical and Family History

History and symptoms of HMOD, CVD, stroke and kidney disease
» Brain and eyes: headache, vertigo, syncope, impaired vision, TIA, sensory or motor deficit, stroke, carotid revascularization, cognitive impairment, memory loss,
dementia (in older people)
= Heart: chest pain, shortness of breath, edema, myocardial infarction, coronary revascularization, syncope, history of palpitations, arhythmias {especially &F),
heart failure
= Kidney: thirst, polyuria, nocturia, hematuria, urinary tract infections
. Penpheral artenes cold extremities, lntermlt‘tent clauu:lln:atmn pain-free walking distance, pain at rest, ulcer or necrosis, peripheral revascularization

Hlﬂurjl' uf pusnhle SE{Dﬂdar'jl' hypenensmn
= Young onset of grade 2 or 3 hypertension (<40 years), or sudden dewelopment of hypertension or rapidly worsening BP in older patients
= History of repetitive renal/urinary tract disease

» Repetitive episodes of sweating, headache, anxiety or palpitations, suggestive of pheochromocytoma

= History of spontanecus or diuretic-provoked hypokalemia, episodes of musde weakness and tetany (hyperaldosteronism)
= Symptoms suggestive of thyroid disease or hyperparathyroidism

. Hls.tclrg,' of or current pregnanc}r pustmennpausa status and oral contraceptive use or hormonal substitution

) . Recreatmnal [:Irug-’_r.ul:ustance al:uuse concurrent theraples including nonprescription drugs, e.g. glucocorticoids, NSAIDS/COX-2 inhibitors, paracetamol
tacetaminophen), immunosuppressive drugs, anticancer drugs, nasal vasoconstrictors
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Comprehensive Physical Examination for

Hypertension
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Comprehensive Physical Examination for Hypertension

-
EKTipnon Ttraxuocapkiag
Agiktng Madag 2Zwpartog (BMI: Body Mass Index)
BMI= Bdpog Zwpuatog (kg) / "Yywog? (m?)

Mepiperpog Méong : (H péTpnon TnG TTEPIPEPEIOC HEONS KaBopilel TNV
OIdyvwaon TNG KEVTPIKAC 1] KOIAIAKAC TTaXUoapKiac).

MepipeTpog péong / TEPiPETPOG ICXIWV
(WHR: Waist to Hip Ratio). YwynAé WHR> 0.83 yuvaikec kai >0.9 dvdpec.
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Agtktng Malog Xopatoc (BMI: Body Mass Index)

KATHI'OPIA BAPOYZX BMI
EALetmoPoapng < 18,5
DvG10A0YIKOC 18,5-24,9
YnépPBapoc 25,0-29,9
[Tayvcaprog I 30-34,9
11 35-39.9
Noonpd ToyveapKog I >40,0




IepipeTpog néong

AVENUEVOS KIVOUVOS

I'vvaikes : > 80 gk

Avopeg : >94 ek

IToA0 AvENuévog Kivouvog

I'vvaikeg : > 88 gk

Avopeg : >102 ex
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Comprehensive Physical Examination for
Hypertension

Signs of hype
» Neurological e
=¥+ Fundoscopic e
o Auscultation o
» Palpation of c:

» Auscultation o
e Signs of Cushing's disease or acromeqgaly
» Signs of thyroid disease

2023 ESH Guidelines: J Hypertens June 21, 2023



Selected standard laboratory tests for

work-up of hypertensive patients
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Selected standard laboratory tests for work-
up of hypertensive patients

s Hemoglobin and/or hematocrit

s Fasting blood glucose and HbAlc

s Blood lipids: total cholesterol, LOL cholesterol, HOL cholesterol, triglycerides

s Blood potassium and sodium

¢ Blood uric acid

» Blood creatinine (and/or cystatin C) for estimating GFR with eGFR® formulas

e Blood caldum

¢ Urine analysis (first voided urine in the moming), multicomponent dipstide test in all patients, urinary albumin/creatinine ratio, microscopic examination in selected
patients

Mapduerp OT MikpoAgukw | AgukwpaTIV
og ' MaTivoupia oupia

Urine AER
(ng/min)

<20 20 - 200 >200

Urine AER

<30 30 - 300 >300
(mg/24h)

Urine
albumin/
Cr* ratio
(mg/gm)

<30 30 - 300 >300
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Assessment of hypertension-mediated organ

Basic screening tests for HMOD

damage (HMOD)

recommended for all hypertensive patients
12 lead ECG

Urine albumin : ceatinine ratio (UACR)
Serum creatinine and eGFR

Extended screening for HMOD
Echocardiography

Measure HR and AV conduction, detect cardiac arrhythmias, myocardial ischemia and infarction, screen
for LVH

Detect and classify CKD
Detect and classify CKD

Evaluate structure and function of the ventricles and left atrium, detect valvular disease, aortic root
diameter and ascending aoriic aneurysm

CIPWV or BaPWv

Carotid artery ultrasound
Coronary artery calcium scan
Abdominal aorta ultrasound
Kidney ultrasound

Spectral doppler ultrasonography

ABI

Retina microvasculature

Cognitive function testing (MMSE, MoCA)
Brain imaging (CT, MRI)

Evaluate aorticlarge artery stiffness

Determine carotid intima-media thickness, plague and stenosis

Determine the presence and extent of coronary calcium to predict CAD events

Screen for aortic aneurysm

Evaluate size and structure of kidney, detect renovascular disease, determine RRI (by spectral doppler
ultrasonography)

Diagnosis of renovascular disease and determination of RRI

Screen for LEAD

Detect microvascular changes

Screen for early stages of dementia

Detect structural brain damage
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When to refer a hypertensive patient to a
specialist or to hospital

o Pafients in whom secondary hypertension & suspected

« Young patients (<40 years) with qrade 2 or 3 hypertension in whom secondary hypertension should be excluded
o Pafients with sudden onset or aggravation of hypertension when BP was previously normal

o Pafients with treatment-resistant hypertension

 Need of more detaled assessment of HMOD, which might influence treatment deciion

« Requirement of mare in-depth specialist evaluation from the referring doctor
 Hypertensive emergencies (inpabent care will usually be needed)
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Patient characteristics that should raise the
suspicion of secondary hypertension

Younger patients (<40 years) with grade 2 or 3 hypertension or hypertension of any grade in childhood
Sudden cnset of hypertension in individuals with previously documented nommotension

Acute worsening of BP control in patients with previously well controlled by treatment

True resstant hypertension hypertension

Hypertensive emergency

Severe (grade 3) or malignant hypertension

Severe and/or extensive HMOD, particularly if disproportionate for the duration and severity of the BP elevation
Clinical or biochemical features suggestive of endocrine causes of hypertension

Clinical features suggestive of atherosclerotic renovascular disease or fibromuscular dysplasia

Clinical features suggestive of obstructive sleep apnea

Severe hypertension in pregnancy (> 160/1 10 mmHg)} or acute worsening of BP control in pregnant women with preexisting hypertension
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