Check for
Print ISSN 1225-7044 / Online ISSN 2288-985X u JKNA

REVIEW ARTICLE https://doi.org/10.17340/jkna.2024.0014

Journal of The Korean Neurological Association 42(3):221-232, 2024
= = . o o)
It Ak 9 A= 2023 FHIEH D] 7holEERIE 7Hle =
O|SfO{AICHE ofattst O|th S A1Z

Recent Update on Diagnosis and Management of Hypertension: Based on the 2023
European Society of Hypertension Guidelines

Min Kyoung Kang, MD, PhD

Department of Neurology, Ewha Womans University Seoul Hospital, Ewha Womans University College of Medicine, Seoul, Korea

Since the release of the updated hypertension guidelines by the American Heart Association,
American College of Cardiology, and American Society of Hypertension, noteworthy revisions
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comprehensive understanding of diagnosing and managing hypertension. Therefore, in this
paper, the essentials for the diagnosis and treatment of hypertension based on the latest
guidelines from the European Society of Hypertension are summarized.
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Table 1. Definitions of hypertension
Method Systolic (mmHg) Conjunction Diastolic (mmHg)
Office BP >140 and/or >90
Ambulatory BP
Awake mean >135 and/or >85
Asleep mean >120 and/or >70
24 hours mean >130 and/or >80
Home BP mean >135 and/or >85
BP; blood pressure
Table 2. Definition of hypertension grades and stagess
Systolic . . Diastolic
(mmHg) Conjunction (mmHg) Statement
Grade
Optimal <120 and <80
Normal 120-129 and 80-84
High-normal 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99
Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension >180 and/or >110
Isolated systolic hypertension >140 and <90
Isolated diastolic hypertension <140 and >90
Stage
Stage 1 Uncomplicated hypertension (without HMOD or established
CVD, but including CKD stage 1and 2)
Stage 2 Presence of HMOD or CKD stage 3 or diabetes
Stage 3 Established CVD or CKD stages 4 or 5
HMOD; hypertension-mediated organ damage, CVD; cardiovascular disease, CKD; chronic kidney disease
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Measurement Parameter Abnormality threshold
ECG
LvH St + Rys (Sokolow-Lyon) =35 mm
R wave aVL >11 mm
Sva + Ran (Cornell voltage) =28 mm (M), =20 mm (W)
LvH Cornell voltage (+6 mm in W) = QRS duration =>2440mms
(Cornell duration product)
ECHO
LvH LVM/BSA (g/m?) >115 (M), >95 (W)
LVM/eight (g/m™7) >50 (M), =47 (W)
RWT LV conc. Remodeling >0.43
LV chamber size LVDDiam/height >3.4 (M), >3.3 (W) cmém
LV diastolic dysfunction & velodty septal <7cmis
€ velodty lateral <10cm/s
LY filling pressure Ele' average ratio =14
LAW/BSA >34 mlim?
LAV/height? =185 (M} or >16.5 (W) mlm?
LY systolic dysfunction GLS <20%
Kidney
Function eGFR <60 mUmin/1.73 m*
Albuminuna UACR >30mg'g
Renal resistive index RRI >0.7
Large artery stiffness
Pulse pressure Brachial PP (=60 years) =60 mmHg
Pulse wave velocity baPWV (in peaple 60-70 years) =18m/fs
ofPWV (in people 50-60 years) =10mfs
Carotid atherosclerosis
Plague IMT =1.5mm, or focal increase in thickness >0.5mm, or 50% of surrounding IMT
IMT >0.9mm
Coronary atherosclerosis
cac Age-specific and sex-specific reference value
LEAD
ABI <09
Eye
KVVB score Grade Il (hemorhages, microaneurysms, hard exudates and cotton wool spots) and
grade IV (papillederna andfor macula edema)
Microvascular changes ‘Wall-to-lumen ratio no established reference value

Figure 1. Indicators of hypertension-mediated organ damage. Adapted from Mancia et al.’ Table 11. ECG; electrocardiogram, LVH; left
ventricular hypertrophy, aVL; augmented vector left, LVM; left ventricular mass, BSA; body surface area, RWT; relative wall thickness, LV; left
ventricle, LVDDiam; left ventricular diastolic diameter, LAV, left atrial volume, GLS; global longitudinal strain, eGFR; estimated glomerular
filtration rate, UACR; urine albumin-creatinine ratio, RRI; renal resistive index, PP; pulse pressure, baPWV; brachial-ankle pulse wave velocity,
cfPWYV; carotid-femoral pulse wave velocity, IMT; imtima-media thickness, CAC; coronary artery calcium, ABI; ankle brachial pressure index,
KWB; Keith-Wagener-Barker.
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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 factors? Low risk Low risk Moderate risk
Stage 1 1 or 2 risk factors Low risk Moderate risk
) Low to
>3 risk factors nodeataih
HMOD, CKD grade 3, 5 :
g or diabetes mellitus MR R
Established CVD e . 5 P o
Stage 3 or CKD grade >4 Very high risk Very high risk Very high risk Very high risk
<50 years 60-69 years 270 years
<2.5% <5% <7.5%
25t0<7.5% 5to<10% 75to<15%  Complementary
risk estimation in Stage 1
[ A 210% 215% with SCORE2/SCOR2-OP

Figure 2. Cardiovascular risk according to grade and stage of hypertension. Adapted from Mancia et al.® Fig. 4. HMOD; hypertension-me-
diated organ damage, CVD; cardiovascular disease, CKD; chronic kidney disease, BP; blood pressure, SBP; systolic blood pressure, DBP; dia-

stolic blood pressure.
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Recommendations and level of evidence

In patients 18 to 79 years, the recommended office threshold for initiation of drug treatment is 140 mmHg for SBP and/or 90 mmHg for DBP (IA)

In patients >80 years, the recommended office SBP threshold for initiation of drug treatment is 160 mmHg (IB)

However, in patients >80 years a lower SBP threshold in the range 140-159 mmHg may be considered (/IC)

The office SBP and DBP thresholds for initiation of drug treatment in frail patients should be individualized (IC)

In adult patients with a history of CVD, predominantly CAD, drug treatment should be initiated in the high-normal BP range: SBP >130 or DBP >80 mmHg (IA)

Figure 3. Office blood pressure thresholds for initiating antihypertensive drug treatment. SBP; systolic blood pressure, DBP; diastolic blood
pressure, CVD; cardiovascular disease, CAD; coronary artery disease, BP; blood pressure.
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ACEi or ARB

Diuretics

Figure 4. Classes of antihypertensive drugs. Recommended com-
binations are indicated by the blue lines. ACEi; angiotensin con-
verting enzyme inhibitors, ARB; angiotensin Il receptor blockers,
CCB; calcium channel blockers, BB; beta blockers.

Drug class Contraindications

ACEI + Pregnancy
« Women planning pregnancy
« Previous angioneurotic edema

716= ASAAA EF FFotEldo] A5 4~ U2 uR
oF Al Az 12711 Wioll @ HARS Alg¥sto] Fotedol
30% o1 A5 sHAYU E5 28l 5.5 mEq/L o1 F7tok=
Alof tiet HUE|go] "asitt. §9] v T IAE E
% A#otElde] 3.0 mg/dL o1l B¢ 1ZAEESY A
of =oJsfjof it QA QEIAIKASER AA|A], QFA| QEIAIIS:
BAAHA = Hlotoll 7182 Zfist=s 2R gEA QoA
PAFAl = 71019 d4lo] A= o] UAY 7HdFAM=
o A] F=9Jsfjof gtk

Y J-OHR] QHIA-A e AE|2A|(renin angiotensin aldo-

sterone system)9] TR A A ALl HIAHZ

O:

Cautious use

= Women of child-bearing potential without reliable
contraception

» Severe hyperkalemia (e.g. potassium 5.5 mmol/)
« Bilateral renal artery stenosis or stenosis in solitary

{functional) kidney

ARB » Pregnancy
« Women planning pregnancy

= Women of child-bearing potential without reliable
contraception

= Severe hyperkalemia (e.g. potassium =5.5 mmol/)
« Bilateral renal artery stenosis or stenosis in solitary

(functional) kidney

Beta-blocker  Severe asthma » Asthma
« Any high-grade sino-atrial or atrioventricular block » Glucose intolerance
« Bradycardia (e.g. heart rate <&0 bpm) = Athletes and physically active patients
DHP-CCB = Tachyarrhythmia
» Heart failure (HFrEF, class Il or IV)
= Preexisting severe leg edema
Non-DHP-CCB « Any high-grade sino-atrial or AV block = Constipation
(verapamil, diltiazemn) « Severe LV dysfunction (LVEF <409), HFrEF
« Bradycardia (e.g. heart rate <60 bpm)
« Co-medications susceptible to significant drug
interactions mediated by P-gp or CYP3A4
Thiazide/Thiazide-like diuretics « Hyponatremia = Gout
« CKD due to obstructive uropathy = Glucose intolerance
« Sulfonamide allergies = Pregnancy
» Hypercalcemia
= Hypokalemia

MRA » Severe hyperkalemia (e.g. potassium 5.5 mmol/)

« 8GFR <30mlimin/1.73m?

= Cancer patients with bone metastasis
» Co-medications susceptible to significant drug
interactions mediated by P-gp or CYP344 for eplerenone

Figure 5. Contraindications or precautions for antihypertensive drugs. Adapted from Mancia et al.* Table 15. ACEi; angiotensin converting
enzyme inhibitors, ARB; angiotensin Il receptor blockers, DHP-CCB; dihydropyridine-calcium channel blockers, HFrEF; heart failure with
reduced ejection fraction, AV; atrioventricular, LV; left ventricle, LVEF; left ventricular ejection fraction, CKD; chronic kidney disease, MRA;
mineralocorticoid receptor antagonists, eGFR; estimated glomerular filtration rate.
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