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Abstract 

Hypertension is the leading cause of death in human being, which shows high prevalence and associated complica‑
tions that increase the mortality and morbidity. Controlling blood pressure (BP) is very important because it is well 
known that lowering high BP effectively improves patients’ prognosis. This review aims to provide a focused update of 
the 2018 Korean Hypertension Society Guidelines for the management of hypertension. The importance of ambula‑
tory BP and home BP monitoring was further emphasized not only for the diagnosis but also for treatment target. By 
adopting corresponding BPs, the updated guideline recommended out‑of‑office BP targets for both standard and 
intensive treatment. Based on the consensus on corresponding BPs and Systolic Blood Pressure Intervention Trial 
(SPRINT) revisit, the updated guidelines recommended target BP in high‑risk patients below 130/80 mmHg and it 
applies to hypertensive patients with three or more additional cardiovascular risk factors, one or more risk factors with 
diabetes, or hypertensive patients with subclinical organ damages, coronary or vascular diseases, heart failure, chronic 
kidney disease with proteinuria, and cerebral lacunar infarction. Cerebral infarction and chronic kidney disease are also 
high‑risk factors for cardiovascular disease. However, due to lack of evidence, the target BP was generally determined 
at < 140/90 mmHg in patients with those conditions as well as in the elderly. Updated contents regarding the man‑
agement of hypertension in special situations are also discussed.
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Level of evidence and classes of recommendations
Table  1 shows the levels of evidence and classes of rec-
ommendations defined in these updated guidelines.

Clinical evaluation of hypertension
Blood pressure measurement
Accurate measurement of blood pressure (BP) is essential 
for the diagnosis, management, and risk stratification of 
hypertension. Measured BP varies according to the meas-
urement environment, behavior of individuals, meas-
urement protocol, device used for the measurement, 
and technical skill of observers. Therefore, the diagno-
sis of hypertension should be confirmed by repeat office 
BP (OBP) measurements with standardized methods 
at repeat office visits (Table  2) [1, 2]. Also, out-of-office 
BP measurement with either ambulatory BP monitor-
ing (ABPM), or home BP monitoring (HBPM) is recom-
mended as a complementary strategy for the diagnosis of 
hypertension [3].

Office blood pressure measurement

Recommendation Class Level Reference

Repeated OBP with standardized methods is 
recommended at repeat office visits for the 
diagnosis of hypertension.

I C [1, 2]

OBP measurement with reliable non‑mercury 
sphygmomanometers is recommended.

I A [4]

Mercury sphygmomanometers are banned in Korea in 
terms of Minamata Convention for the environmental 
concern of mercury; thus, BP should be measured with a 
validated non-mercury sphygmomanometer (dabl, Dub-
lin, Ireland; http:// www. dable ducat ional. org) [2]. They 

are divided into two types of devices according to meas-
urement techniques: auscultatory (Korotkoff method) 
and oscillometric devices (automated electronic device) 
[2]. Among them, auscultatory devices include aneroids 
and hybrid sphygmomanometers. Aneroids (mechanical 
type with a dial) are commonly used in clinical practice, 
but they require regular calibration to ensure the accu-
racy of the devices. Hybrid sphygmomanometers replace 
the mercury column with an electronic pressure column 
(manual electronic auscultatory device). BP measure-
ment techniques and reading skills of the scale of these 
devices are similar to those of mercury sphygmoma-
nometers, but they reduce the impact of observer error 
because meniscus sign is negligible [2, 4]. In oscillo-
metric devices, mean arterial BP is estimated to be cuff 
pressure when oscillation amplitude is maximal, and 
then systolic BP (SBP) and diastolic BP (DBP) are com-
puted by proprietary algorithms that are known only to 
the manufacturer. Therefore, since different devices are 
not interchangeable, these devices should be validated 
separately according to an established protocol [2]. These 
devices may be inaccurate in some populations includ-
ing old ages, pregnant women, children, individuals with 
very large or thin arms, and patients with arrhythmias or 
stiffened arteries [2, 4].

To obtain accurate BP reading, reliable upper-arm cuff 
devices and proper techniques should be used (Table 2). 
BP is measured siting in a chair with back support with 
the upper arm at the heart level 5 minutes after rest. A 
cuff placement below the heart level leads to an over-
estimation of BP. Cuff to fit arm size is selected. A cuff 
smaller than required overestimates BP. For auscultatory 
devices, inflatable bladder length which is 75 to 100% of 
the individual’s middle upper-arm circumference and 

Table 1 Definition of the level of evidence and class of recommendation

Criteria Definition

Level of evidence

 A Data derived from multiple randomized controlled trials or meta‑analyses.

 B Data derived from a single randomized controlled trial or nonrandomized clinical trials.

 C Experts’ opinion or data derived from limited evidence.

Class of recommendation

 I Evidence and/or general agreement that a given treatment or procedure is beneficial, useful, and effective. Therefore, it is 
recommended.

 IIa Conflicting evidence and/or a divergence of opinion about the usefulness/efficacy of the given treatment or procedure 
exists. However, in general, weight of evidence/opinion is in favor of usefulness/efficacy. Therefore, it is reasonable to be 
performed.

 IIb Usefulness/efficacy less well established by evidence/opinion. Therefore, it may be considered.

 III Evidence or general agreement that a given treatment or procedure is not beneficial and may be harmful in some case. 
Therefore, it is not recommended.

http://www.dableducational.org
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width 37 to 50% of the arm circumference is used. In 
automated devices, cuff size is selected according to the 
device’s instructions [2]. For auscultatory readings, deflate 
cuff pressure 2 mmHg per beat or second. Faster deflation 
can lead to an underestimation of SBP and overestima-
tion of DBP. At least two measurements of BP are taken 
and the average of the readings is used. BP is measured 
in both arms at the initial visit. Interarm SBP difference 
of > 10 mmHg must be confirmed with repeated meas-
urements and then the arm with the higher BP should 
be used at subsequent visits. Persistent interarm SBP dif-
ference of above 20 mmHg is considered the presence of 
arterial diseases such as coarctation of aorta or upper-
extremity arterial obstruction [5]. If upper-arm BP cannot 

be measured due to a malformation or an arterial steno-
sis, then it should be measured in the legs. If the pulses of 
the lower extremities are weak, BP should be measured in 
the legs to exclude the presence of peripheral arterial dis-
ease. There is no consensus on measuring BP in the legs 
[6]. Ankle BP, rather than calf or thigh BP, is measured in 
a supine position using a validated automated device with 
the cuff placed around the ankle/lower calf because where 
the cuff generally causes less discomfort and is easier to 
fit. Auscultatory technique is not feasible in most sub-
jects; thus, it is not recommended to measure BP in the 
legs. Triplicate BP readings and the average of readings 
are required in patients with arrhythmias (particularly 
atrial fibrillation) because of beat-to-beat changes in BP 

Table 2 Standardized BP measurement

BP blood pressure, SBP systolic blood pressure, DBP diastolic blood pressure

Process Recommendation

Proper preparation Resting for 5 min in a quiet room.

No smoking, alcohol, or caffeine for 30 min before measurement.

No talking by individual or observer during measurement or between measurements.

Emptying bladder before measurement.

Proper posture Sitting in a chair with back support.

Legs uncrossed and feet kept flat on the floor.

Bare upper arm or upper arm with light clothes resting on the table.

Proper technique

 Use of validated device Auscultatory device or automated device.

 Use the correct cuff size

  Auscultatory device Inflatable bladder length which is 75–100% of an individual’s middle upper‑arm circumference and width 
37–50% of the arm circumference.

  Automated device Select cuff size according to the device’s instructions.

 Placement of cuff at the heart level The middle portion of the cuff on the individual’s upper arm at the mid‑sternal level (lower end of the cuff 
2–3 cm above the antecubital fossa)

 Measurement with auscultatory device Estimate radial pulse obliteration pressure and inflate the cuff 20–30 mmHg above this level for auscultatory 
determination of the BP level.

Place the stethoscope (bell side) on the brachial artery at the point of maximal pulsation.

For auscultatory readings, deflate the cuff pressure 2 mmHg per beat or second and listen to Korotkoff 
sounds.

Document accurate BP readings properly:
Record SBP as the onset of first Korotkoff sound (K1) and diastolic DBP as disappearance of all Korotkoff 
sound (K5).
Record as DBP at the fourth Korotkoff sound (K4) in pregnancy, arteriovenous shunt, and chronic aortic 
insufficiency.

Repeated measurements Separate repeated measurements in intervals of 1–2 min.

BP measurement in both arms Measure BP in both arms at the first visit and then the arm with the higher BP should be used at subse‑
quent visits.

Positional BP measurement Measure BP 1 and 3 minutes after standing from a seated position in older people, people with diabetes, 
and people with suspected orthostatic hypotension.

BP measurement in arrhythmia Take triplicate BP measurements and use their average.

Pulse measurement Record heart rate and use pulse palpation at rest to exclude arrhythmia.

BP measurement in the leg Measure leg BP in suspected peripheral arterial disease if the lower extremity pulse is weak.

Measure ankle BP, in the supine position using a validated automated device with the cuff placed around 
the ankle/lower calf.
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[7]. Positional BP measurement is recommended in dia-
betes mellitus (DM), old ages, and suspected orthostatic 
hypotension. All the hypertensive patients undergo pulse 
palpation at rest to determine heart rate and search for 
arrhythmias such as atrial fibrillation [8, 9].

Out‑of‑office blood pressure measurement
Since BP is influenced by many factors, including environ-
ment, emotion, and circadian changes, a single office BP 
measurement can lead to incorrect diagnosis and unnec-
essary treatment for hypertension. Therefore, repeated 
measurements of OBP as well as out-of-office BP measure-
ments of ABPM and HBPM are needed for proper diag-
nosis and treatment of hypertension. Among out-of-office 
BP measurements, ABPM is first recommended because it 
provides more comprehensive information on BP such as 
BP phenotypes, circadian BP patterns, and BP variability 
[10–12]. However, HBPM is often a more practical in usual 
environment for its ease to use [13–15]. Out-of-office BP 
measurement provides better prognostic information than 
OBP measurement alone [16–19].

Ambulatory blood pressure monitoring 

Recommendation Class Level Reference

ABPM is recommended for a number of 
clinical indications, such as diagnosing 
hypertension, identifying white coat hyper‑
tension (WCH) and masked hypertension 
(MH), quantifying the effects of treatment, 
and estimating prognosis.

I A [3, 16, 20, 21]

The main benefit of ABPM is to provide average BP 
readings of daytime, nighttime, and 24-hours that can-
not be detect by OBP alone [10–12]. Thus, ABPM pro-
vides information on BP phenotypes (WCH, MH, and 
sustained hypertension), circadian patterns (dipper, 
nondipper, reverse dipper, extreme dipper, and morn-
ing surge), and BP variability. Most of the ABPM devices 
are automated and programmable to measure BP by 
validated oscillometric devices. To obtain satisfactory 
ABPM data, nondominant upper arm with a proper 
cuff should be used. BP readings are obtained every 
15 minutes to 30 minutes during the daytime and every 
30 minutes to 60 minutes during the nighttime. Appro-
priate ABPM provides at least 20 awake and 7 asleep 
BP readings, of which 70% should be valid [12]. When 
measuring ABPM, it is important to instruct individu-
als to keep usual daily activities and nighttime sleep and 
to avoid strenuous exercise. They are asked to keep the 
body, especially their arm, still during each BP measure-
ment. It is also necessary to instruct them to write in a 

diary. The key indications for ABPM are summarized 
in Table  3. ABPM is indicated in clinical conditions 
such as (1) confirmation of hypertension, (2) detection 
of WCH, MH, and dipping patterns, (3) assessment of 
the BP variability, and (4) monitoring antihypertensive 
medication efficacy in treated individuals [2, 11, 12]. 
ABPM thresholds for hypertension is ≥130/80 mmHg 
over 24 hours, ≥135/85 mmHg for the daytime average, 
and ≥ 120/70 mmHg for nighttime average (all equiva-
lent to OBP ≥140/90 mmHg) (Table  4) [11]. Physi-
ologically, BP decreases during sleep. If nocturnal BP 
decreases by 10 to 20% compared to daytime levels, it is 
called dipper hypertension. However, dipping status is 
poorly reproducible [22]. ABPM provides more informa-
tion on hypertension-mediated organ damage (HMOD) 

Table 3 Indications for ambulatory BP monitoring

BP blood pressure, OBP office blood pressure

Confirm the diagnosis of hypertension.

Detect the white coat hypertension.

Detect the masked hypertension in individuals with high‑normal OBP 
or normal BP with target organ damage or high cardiovascular risk.

Detect the hypertension in cases of marked BP discrepancy between 
OBP and home BP.

Assess the dipping patterns (dipper, nondipper, reverse dipper, and 
extreme dipper), nocturnal hypertension, morning hypertension, and 
morning surge.

Assess the cause of secondary hypertension (e.g., sleep apnea).

Assess labile hypertension or hypotension (postural, postprandial, and 
drug‑induced hypotension).

Assess the BP caused by autonomic dysfunction.

Assess the short‑term BP variability.

Monitoring the efficacy of antihypertensive medications in treated 
patients.

 Assess the white coat effect and masked uncontrolled hypertension.

 Assess symptomatic hypotension due to excessive treatment.

 Ensure 24‑hour BP control (particularly in high‑risk individuals and 
pregnant women).

Confirm the diagnosis of resistant hypertension.

Assess accurate BP measurement for risk assessment.

Table 4 Threshold for diagnosing hypertension

BP blood pressure

Category Systolic BP (mmHg) Diastolic 
BP 
(mmHg)

Office BP ≥140 ≥90

Ambulatory BP

 24 Hours ≥130 ≥80

 Daytime ≥135 ≥85

 Nighttime ≥120 ≥70

Home BP ≥135 ≥85
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than OBP. If nocturnal BP has a less than 10% fall (non-
dipper), it is associated with high risk of left ventricular 
hypertrophy, myocardial ischemia, and death compared 
to dipper hypertension [23–25]. Reverse dippers may 
also have autonomic dysfunction [26] and be at high risk 
of hemorrhagic stroke and cardiovascular (CV) mortal-
ity [27, 28]. BP decrease of 20% or more (extreme dip-
per) may be associated with high risk for ischemic stroke 
and atherosclerosis [27]. A morning surge is considered 
a risk factor for CV disease (CVD), particularly stroke 
[29]. However, definition, reproducibility, and treatment 
of the morning surge should be answered [30].

Home blood pressure monitoring 

Recommendation Class Level Reference

HBPM is recommended for the diagnosis of 
hypertension, detection of WCH, MH, and 
sustained hypertension, and estimation of 
prognosis.

I A [3, 13, 18]

It is recommended that all individuals should 
be instructed about proper BP measure‑
ments.

I C [15, 31]

HBPM has the main advantages of easy to use, rela-
tively low cost, and long-term BP monitoring in treated 
individuals with hypertension [13–15]. Thus, HBPM 
can be implanted during usual daily activities. However, 
BP measurement during HBPM is mostly unattended 
without medical supervision; thus, standardized pro-
tocol should be provided to all individuals for accurate 
readings (http:// www. korea nhype rtens ion. org/ sense/ 
family) (Table  5). Finger devices are not used due to 
inconsistent measurements. Wrist devices are generally 
not used due to their low accuracy when not positioned 
at the heart level; thus, validated wrist devices can be 
used in people with very large arms when upper-arm 
cuffs are not available. Automated upper-arm devices 
are currently validated and approved [2, 13, 15]. BP 
is measured 5 minutes after rest in a sitting position. 
However, considering the efficiency of BP measure-
ment, a shorter rest of 2 minutes may be an alternative 
to a rest of 5 minutes before BP measurement [32]. A 
cuff to fit the arm is selected according to the device’s 
instructions, which is placed at the heart level. Accu-
rate HBPM for accuracy is summarized in Table  5. 
HBPM is employed to confirm the diagnosis of hyper-
tension, and to detect WCH, MH, and resistant hyper-
tension. There is accumulating evidence that HBPM 
with or without telemonitoring may improve medica-
tion adherence in treated individuals with hypertension 

[33–35]. In additions, HBPM is cost-effective in diag-
nosing and treating hypertension [36], and better pre-
dicts for HMOD and CV morbidity and mortality than 
OBP [18, 19]. However, HBPM is often inaccurate in 
arrhythmias, old ages, or pregnancy. Also, since HBPM 
gives little or no information on BP at work or dur-
ing sleep, it does not help assess nocturnal hyperten-
sion, extreme BP decrease during sleep, and morning 
surge [37]. Compared to OBP readings, HBPM values 
are usually lower; thus, HBPM threshold for diagnos-
ing hypertension is ≥135/85 mmHg (equivalent to OBP 
≥140/90 mmHg) in Table 4 [2, 14, 15].

Table 5 Home BP measurement

BP blood pressure

Process Recommendation

Preparation Resting for 5 min in a quiet room 
with comfortable temperature.

No smoking, alcohol or caffeine, 
exercise, and bathing 30 min before 
measurement.

No talking during measurement and 
between measurements.

Position Sitting in a chair with back support.

Legs uncrossed and feet kept flat on 
the floor.

Upper arm resting on the table with 
wearing light clothes.

Technique

 Device Validated automated upper‑arm 
device.

 Cuff Select proper cuff size according to 
the device’s instructions

 Proper placement of cuff at the 
heart level

Placement of cuff on the mid‑arm 
with the lower edge of the cuff 
2–3 cm above the antecubital fossa.

Measurement time

 Morning Before a meal and after urination, 
and before drug intake if treated.

 Evening 1 Hr before sleep.

Measurement frequency Two measurements with 1‑min 
intervals.

Measurement schedule Measurement for at least 5 day, 
especially for 7 day for first diagnos‑
ing hypertension (discard 1st day 
readings and use their average 
values)

Recording Record all readings in BP log 
accurately
All BP recordings in the built‑in 
memory of device should be 
brought to clinic appointments
BP values should not be selectively 
recorded by individual.

http://www.koreanhypertension.org/sense/family
http://www.koreanhypertension.org/sense/family
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White coat hypertension and masked hypertension

Recommendation Class Level Reference

Out‑of‑office BP with either ABPM or HBPM is 
recommended to detect WCH.

I A [10, 13]

In individuals with WCH, regular BP monitor‑
ing with either ABPM or HBPM is reasonable 
to detect transition to sustained hyperten‑
sion.

IIa B [38, 39]

In treated individuals with uncontrolled OBP, 
out‑of‑office BP with either ABPM, or HBPM is 
reasonable to detect white coat effect (WCE).

IIa C [40, 41]

In individuals with high‑normal OBP or 
normal OBP accompanying target organ 
damage, screening for MH with ABPM or 
HBPM may be considered.

IIb B [20, 21]

In individuals with high‑normal OBP or 
normal OBP accompanying target organ 
damage, screening for masked uncontrolled 
hypertension (MUCH) with ABPM or HBPM 
may be considered.

IIb C [21]

According to results of OBP and out-of-office measure-
ments, individuals are categorized into four phenotypes: 
(1) normotension (OBP and out-of-office BP not ele-
vated), (2) WCH (elevated OBP [≥140/90 mmHg] but not 
elevated out-of-office BP [≤135/85 mmHg in awake BP 
and home BP or ≤ 130/80 mmHg in 24-hour mean BP]) 
[11, 42], (3) MH (elevated out-of-office BP but not OBP) 
[43], and (4) sustained hypertension (both elevated OBP 
and out-of-office BP). Hypertension with WCE or white 
coat uncontrolled hypertension (WCUH) describes ele-
vated OBP but not HBPM or ABPM in treated individu-
als [11]. MUCH describes elevated out-of-office BP but 
not OBP in treated individuals [11].

White coat hypertension Although different among 
studies, the prevalence of WCH is approximately 15 to 
30% in the general population [20, 42, 44] and hyperten-
sion with WCE or WCUH is 30 to 40% in treated indi-
viduals [40, 41]. According to the registry data on ABPM 
in secondary or tertiary centers supported by the Korean 
Society of Hypertension (Korean Ambulatory Blood Pres-
sure Monitoring [Kor-ABP] Registry), WCH was esti-
mated to be 14.9% of 1916 individuals who underwent 
ABPM for the diagnosis of hypertension and WCUH 
was 13.5% of all treated individuals [45]. WCH occurs 
more frequently in female sex, old age, no smoking, preg-
nancy, low body mass index, and stage I hypertension 
[42, 46–48] but not in patients with HMOD [45]. WCH 
confers lower short-term risk within 5 years but is associ-
ated with higher CV events [49] and progress to sustained 
hypertension during long-term follow-up [38, 39]. Thus, 
patients with WCH believe that periodic BP monitoring 

can detect transition to sustained hypertension. WCUH 
does not predict CV morbidity and mortality [50, 51]; 
however, the clinical implication is that it might lead to 
uncontrolled or pseudoresistant hypertension [41]. Thus, 
further assessment of BP by ABPM or HBPM should be 
considered before starting medication or dose escalation 
in suspected WCH or WCUH.

Masked hypertension MH occurs approximately 9 
to 30% in individuals with normal OBP [52, 53] and 
MUCH occurs approximately 30 to 60% of treated 
individuals [48, 50]. According to the Kor-ABP Regis-
try data, MH was observed in 17.6% of individuals who 
underwent ABPM for the diagnosis of hypertension, 
and MUCH was also observed in 13.8% of patients tak-
ing antihypertensive medications and in 35.1% of indi-
viduals with controlled OBP [45, 54]. Young age, male 
sex, cigarette smoking, alcohol drinking, anxiety, job 
stress, higher level of physical activity, DM, chronic 
kidney disease (CKD), and obstructive sleep apnea are 
associated with MH [55]. In Kor-ABP Registry data, 
when hypertension was defined by mean 24-hour BP 
≥130/80 mmHg, MUCH is associated with high-nor-
mal OBP, underuse of antihypertensive drugs, dyslipi-
demia, prior stroke, and left ventricular hypertrophy 
[54]. MH may progress to sustained hypertension [38] 
and both MH and MUCH have been associated with 
HMOD [20, 21]. There are still limited data on the 
threshold or reproducibility of MH and MUCH diag-
noses [56, 57]. However, in individuals with normal 
or high-normal BP, screening for MH or MUCH suing 
ABPM or HBPM may be considered if they were smok-
ers or alcoholics, or have metabolic syndrome, target 
organ damage, DM, exercise induced hypertension, or 
high job stress.

Unattended automated office blood pressure measurement
Unattended automated OBP (AOBP) is measured three 
times at 1-minute intervals after 5-minute rest in a 
quiet environment without any medical staff using an 
automated device [58]. However, the protocol for meas-
urement frequency and interval, and rest duration is 
inconsistent among studies [59]. Although AOBP may 
reduce WCE [59], MH can be detected using AOBP as 
usual OBP [60]. The BP readings using unattended AOBP 
give lower than usual OBP values; thus, threshold for 
diagnosing hypertension is similar to awake ambula-
tory BP [61]. However, patients with mean office SBP 
< 130 mmHg generally have lower OBP values than the 
corresponding awake ambulatory BP, regardless of their 
treatment status [62].
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Blood pressure measurement using cuffless wearable devices
Several novel cuffless wearable mobile devices, such as 
smartwatches or smartphones, are used for BP meas-
urement [2, 63]. They have sensors, which evaluate the 
pulsation of arterioles and estimate BP based on pulse 
wave velocity or other technologies. Recently, BP meas-
urement using a photoplethysmography-based smart-
phone algorithm paired with a smartwatch is approved 
as a medical device, fulfilling International Organization 
for Standardization (ISO) standards. These devices have 
great benefits because they can easily and conveniently 
obtain multiple or even continuous BP measurements for 
days or weeks and there is no cuff-induced measurement 
error. However, they have two critical limitations that 
accuracy of sensor-based BP measurement and the relia-
bility of wrist BP devices are low. BP values differ accord-
ing to measurement methods; thus, they are presented 
as BP ranges rather than actual BP values. Future clini-
cal practice requires device validation with an established 
protocol, BP measurement with standardization, educa-
tion of BP measurement, and regular calibration with a 
reference device.

Central blood pressure measurement
Approximately 80% of brachial arterial pressure may be 
attributed to central arterial pressure. In addition, central 
BP has been reported to more closely correlate with tar-
get organ damage or prognosis [64]. Although central BP 
might be useful for patients with significant differences 
between central and brachial artery pressures, it is not 
superior to conventional brachial BP in the treatment of 
hypertension [65].

Hypertension screening

Recommendation Class Level Reference

Hypertension screening using standard BP 
measurements is recommended for all adults 
aged ≥20 years.

I B

Because it is well known that the higher the BP, the 
higher the risk of CVD and death [66, 67], regular screen-
ing tests are strongly recommended to determine the 
presence of hypertension in all adults, except those who 
have already been diagnosed with hypertension. Availa-
ble evidence on optimal screening intervals for the detec-
tion of hypertension remains limited [68].

However, many observational studies have shown that 
the earlier the hypertension is detected and treated, the 
lower the risk of CVD [69, 70], which is indirect evi-
dence for the benefit of early diagnosis of hypertension 
through screening in adults. In a randomized clinical 

trial of elderly community people in Canada, hospital-
izations for CVD within 1 year were reduced by 9% in 
the group that received pharmacy-based hypertension 
screening and risk assessment compared to the group 
that did not [71]. Previous studies have reported neither 
serious side effects or increased risk of disease associ-
ated with screening for hypertension, nor its negative 
effects on quality of life or psychological status [72–74]. 
Although ABPM can cause minor side effects, such 
as sleep disturbance, pain/anxiety, bruising, and skin 
irritation [75–77], it may not be problematic because 
primary screening for hypertension is based on OBP. 
There is insufficient evidence on the optimal frequency 
of screening for hypertension in adults. BP measure-
ment does not have serious side effects and the cost is 
not high, in many countries, the hypertension screening 
cycle is determined by considering the medical envi-
ronment or health examination infrastructure level of 
their own countries rather than the result of cost-effec-
tiveness analysis [68, 78]. The Korean Society of Hyper-
tension suggests regular OBP measurement based on 
health checkups by the National Health Insurance Ser-
vice in Korea. All adults who are over 20 years old are 
recommended for OBP measurements at least every 
2 years. In adults aged ≥40 years, with a family his-
tory of hypertension, high-normal OBP (130–139/80–
89 mmHg), or obesity, OBP measurement are indicated 
at least annually because of the high rate of progression 
of hypertension (Fig. 1).

Corresponding blood pressure
It is recommended to apply the same corresponding BP to 
the diagnosis and treatment of hypertension (Table 6). It is 
very similar to the 2017 American guidelines provided so 
that the concern of WCE and overtreatment needs to be bal-
anced with the risk of mask effect and undertreatment dur-
ing intensive BP control targeting BP below 130/80 mmHg.

Laboratory examination

Recommendation Class Level Reference

It is reasonable that the routine laboratory 
tests should be evaluated at the first visit and 
annually.

IIa C

Laboratory examinations are performed to identify 
additional CV risk factors, secondary causes of hyper-
tension, subclinical organ damage, and concomitant 
diseases. Routine laboratory tests are mandatory before 
antihypertensive treatment. Other recommended and 
extended tests can be performed if necessary (Table 7). 
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In the 12-lead electrocardiogram, the findings of left 
ventricular hypertrophy, left bundle branch block, 
and myocardial infarction are regarded as high risk 
for CVD. Proteinuria or hematuria suggests CKD, and 
glycosuria suggests DM. Blood hemoglobin and hema-
tocrit levels can determine anemia. An increase in the 
volume of red blood cells is related to an increase in 
BP, but its correlation coefficient is very low. If hypoka-
lemia is observed in the baseline evaluation, it suggests 
excessive state of inorganic corticoids such as primary 
aldosteronism as a cause of hypertension. In addition, 
baseline potassium levels should be evaluated because 
thiazide or loop diuretics can lose serum potassium. 
Hypokalemia is associated with increased lethargy, 
arrhythmias, and the incidence of DM and hyper-
kalemia can be caused by impaired renal function. An 
increase in serum creatinine level or a decrease in the 
estimated glomerular filtration rate (eGFR; < 60 mL/
min/1.73m2) indicates a decrease in kidney function 
[79]. When eGFR based on serum creatinine is inaccu-
rate, it is recommended to measure serum cystatin C 
and eGFR using cystatin C in combination with serum 
creatinine. The serum concentration of cystatin C is 
not associated with sex, age, or muscle mass. Therefore, 
cystatin C is useful for the diagnosis of renal impair-
ment in young men with high muscle mass and elderly 

women with low muscle mass [80–82]. An increase in 
uric acid level is observed in gout, impaired renal func-
tion, obesity, or diuretic use. Fasting blood glucose and 
lipid tests are necessary for confirming hyperglycemia 
and dyslipidemia, respectively. In addition, when diu-
retics or β-blockers have long been used, the incidence 

Fig. 1 Screening and diagnosis of hypertension. OBP, office blood pressure; HBPM, home blood pressure monitoring; ABPM, ambulatory blood 
pressure monitoring

Table 6 Corresponding BP

BP blood pressure

Office BP Ambulatory 
BP
(24 hours)

Ambulatory 
BP
(daytime)

Home BP

Systolic BP 
(mmHg)

140 130 135 135

Systolic BP 
(mmHg)

130 125 130 130

Table 7 Laboratory examination

eGFR, estimated glomerular filtration rate
a) By CKD-EPI (Chronic Kidney Disease Epidemiology Collaboration) 
equation; b)eGFR < 60 mL/min/1.73m2, a follow-up interval of 3 to 6 months is 
recommended; c)Useful for evaluating renal function in younger men with high 
muscle mass or older women with low muscle mass

Test Examination

Routine test 12‑Lead electrocardiogram

Urinalysis (proteinuria, hematuria, and 
glucosuria)

Hemoglobin, hematocrit

K+, creatinine,  eGFRa), and uric acid

Fasting glucose, lipids (total cholesterol, high‑
density lipoprotein‑cholesterol, low‑density 
lipoprotein‑cholesterol, and triglyceride)

Chest X‑ray

Microalbuminuriab) (albumin/creatinine [a 
random urine sample])

Recommended test 75 g oral glucose tolerance test or hemo‑
globin A1c (if fasting glucose ≥100 mg/dL)

Transthoracic echocardiography

Carotid ultrasound (plaque)

Ankle‑brachial blood pressure index

Pulse wave velocity

Fundoscopy (mandatory in diabetes)

24‑hr urine protein excretion

Cystatin  Cc)

Extended test Search for subclinical organ damage (brain, 
heart, kidney, and vessels)

Search for secondary causes of hypertension
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of hyperglycemia and dyslipidemia increases, which 
can be evaluated by routine tests. Thyroid stimulating 
hormone is a useful indicator to confirm hypothyroid-
ism and hyperthyroidism. An increase in cardiac to 
thoracic ratio on chest X-ray or pulmonary conges-
tion/edema suggests heart failure. Calcification of the 
aortic arch represents arteriosclerosis. Proteinuria can 
be evaluated using a urine reagent strip, urine pro-
tein to creatinine ratio, or urine albumin to creatinine 
ratio (ACR). Considering the sensitivity and accuracy 
of the tests, the urine ACR is recommended. The first 
morning urine specimen is preferred for the detection 
of albuminuria. However, a random urine sample is 
acceptable if no first morning urine specimen is availa-
ble. Albuminuria can be transiently observed in several 
pathologic and physiologic conditions such as, urinary 
tract infection, excessive exercise, taking nonsteroi-
dal anti-inflammatory drugs, and menstrual blood 
in women. Albuminuria is defined as a urine ACR 
≥30 mg/g (≥3 mg/mmol), and can be confirmed when 
the urine ACR > 300 mg/g (> 30 mg/mmol). If a urine 
ACR ≥30 mg/g (≥3 mg/mmol) is detected on no less 
than two occasions over at least 3 months, persistent 
albuminuria as a marker of kidney damage is present 
[83, 84]. It is recommended that routine laboratory 
tests should be evaluated at the first visit and annually. 
If the degree of hypertension is severe or if the hyper-
tension is not well controlled even with standardized 
drug treatment, additional tests can be performed to 
evaluate asymptomatic organ damage or if clinically 
necessary. Transthoracic echocardiography is useful for 
diagnosing left ventricular hypertrophy. The measure-
ment of carotid intima-media thickness is not recom-
mended because it is not standardized and the clinical 
evidence is weak. Identification of carotid atheroscle-
rotic plaques can be helpful in predicting prognosis.

Treatment of hypertension
Cardiovascular risk and treatment plan
The CV risk and treatment strategy for hypertension 
is shown in Table  8. Antihypertensive medication is 
generally not recommended for patients with prehy-
pertension due to limited evidence [85]. Patients with 
stage 1 hypertension with low CV risk need antihyper-
tensive medications according to their BP status after 
lifestyle modification [86]. Intermediate-risk and high-
risk patients with stage 1 hypertension require imme-
diate antihypertensive medications [87]. Because most 
randomized clinical trials and meta-analyses show 
that antihypertensive medications are effective in 
reducing CV risk, antihypertensive medications along 

with lifestyle modification is recommended in stage 2 
hypertension [85, 87].

Target blood pressure

Recommendation Class Level Reference

It is recommended to control BP 
to less than 140/90 mmHg in low‑
risk and intermediate‑risk groups.

I A [86, 88]

It is reasonable to reduce BP 
below 130/80 mmHg in patients 
with coronary artery disease 
(CAD), peripheral artery disease, 
abdominal aortic aneurysm, 
heart failure, and left ventricular 
hypertrophy.

IIa B [58]

It is reasonable to reduce BP 
below 130/80 mmHg in individu‑
als with high CV risk.a)

IIa B [89, 90]

a) For detailed information on target BP in the elderly 
(≥65 years) and CKD, refer to each corresponding sec-
tionIn general, the target SBP is < 140 mmHg and target 
DBP is < 90 mmHg unless in clinical conditions shown 
in Table  9 [85, 91, 92]. It is reasonable to reduce BP 
below 130/80 mmHg in individuals with CVD or high 
CV risk [58, 89]. On the other hand, it is recommended 
to control BP to less than 140/90 mmHg in low-risk and 
intermediate-risk groups [88]. Clinical algorithms for 
reaching target BP are shown in Fig. 2. The main ration-
ale of changing target BPs from around 130/80 mmHg 
to below 130/80 mmHg in high-risk patients is the 
adoption of corresponding BPs, which emphasize the 
balanced awareness of both WCE and masked effects 
during intensive BP control. Some studies for corre-
sponding BPs using AOBP also support the idea that 
too much concern about WCE may result in under-
treatment within the intensive target BP range. Accord-
ing to these corresponding BPs, achieved daytime 
ambulatory SBP in the intensive arm in Systolic Blood 
Pressure Intervention Trial (SPRINT), i.e., 126 mmHg 
could be equivalently applied to conventional OBP dur-
ing which OBP is complemented by HBPM.

Antiplatelet therapy

Recommendation Class Level Reference

It is recommended to use aspirin in 
hypertensive patients with CVD.

I A [93]

Low‑dose aspirin for primary preven‑
tion may be considered in high‑risk 
hypertensive individuals aged 40 to 
70 years without CVD.

IIb B [94, 95]
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Recommendation Class Level Reference

The use of aspirin for primary 
prevention is not recommended in 
hypertensive patients over 70 years 
of age with low or intermediate CV 
risk.

III A [78, 94–96]

It is clear that antiplatelet therapy can be used for sec-
ondary prevention after the onset of CVD in hyper-
tensive patients [93]. However, the study results are 
inconsistent in terms of the effect of antiplatelet ther-
apy in the primary prevention of CVD. Although some 
guidelines recommended not using aspirin for primary 
prevention [78, 96], use of low-dose aspirin still is ben-
eficial for primary prevention in some patients with 
high-risk profiles [94, 95]. To reduce CV risk, anti-
platelet agents, such as low-dose aspirin (100 mg), can 
be used to hypertensive individuals aged 40 to 70 years 
with high CV risk [93–95]. It is a general recommenda-
tion in most practice guidelines to discourage the use 
of aspirin for primary prevention in the older patients, 
patients at high bleeding risk and patients low or inter-
mediate CV risk [78, 94–96]. Antiplatelet agents are 

administered after BP is controlled, while bleeding 
complications are frequently checked.

Antidyslipidemic therapy

Recommendation Class Level Reference

In hypertensive patients with intermediate or 
high CV risk, statin is recommended.

I A [97, 98]

In hypertensive patients with CVD, statin is 
recommended.

I A [99]

It is recommended that low‑density 
lipoprotein (LDL) cholesterol level should 
be reduced to < 70 mg/dL in hypertensive 
patients with CVD.

I A [99]

Lipid-lowering drug therapy is effective in preventing 
CVD in high-risk hypertensive patients. In hypertensive 
patients without CVD, statin was used to lower the LDL-
cholesterol level by > 50%, when LDL-cholesterol was 
≥130 mg/dL, and its CVD prevention effect is evident 
[97]. It is recommended to lower LDL-cholesterol to less 
than 70 mg/dL in hypertensive patients with CVD [99].

Table 8 Cardiovascular risk and treatment strategy for hypertension

The colors indicate 10-year cardiocerebrovascular event rate: green, < 5%; yellow, low risk (5–10%); orange, moderate risk (10–15%); and red, high risk (> 15%)

DM diabetes mellitus, OD organ damage, CCVD cardiocerebrovascular disease, CKD chronic kidney disease
a) Life style modification within 3 months; b)Immediate medical treatment can be started according to blood pressure level; c)With hypertension and one or more other 
risk factors; d)Medical treatment for combined cardiovascular or renal diseases
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Blood glucose control

Recommendation Class Level Reference

If there is no risk of hypoglycemia in diabetic 
patients with hypertension, it is recom‑
mended to lower glycated hemoglobin to 
< 6.5%.

I A [100]

The goal of glycemic control in diabetic patients is less 
than 6.5% of glycated hemoglobin. The glycated hemo-
globin target may be lowered either if disease duration of 
diabetes is shorter or if there are no accompanying com-
plications and low risk of hypoglycemia. However, glyce-
mic control goals can be individualized in patients with 
severe hypoglycemia, short life expectancy, advanced 

Table 9 Target BP in hypertension treatment

BP blood pressure, SBP systolic blood pressure, DBP diastolic blood pressure, COR class of recommendation, LOE level of evidence
a) Subclinical organ damage or cardiovascular risk factors ≥3; b)Subclinical organ damage or cardiovascular risk factors ≥1; c)Coronary artery disease, peripheral artery 
disease, abdominal aortic aneurysm, heart failure, or left ventricular hypertrophy; d)Microalbuminuria or macroalbuminuria

Clinical situation SBP (mmHg) DBP (mmHg) COR LOE

Hypertension without complications

 Low to intermediate cardiovascular risk <140 < 90 I A

 Elderly <140 < 90 I A

 High cardiovascular  riska) < 130 < 80 IIa B

 Diabetes mellitus < 130 < 80 IIa B

  Low to intermediate risk < 140 < 90 I A

  High  riskb) < 130 < 80 IIa B

Hypertension with complications

 Cardiovascular  diseasec) < 130 < 80 IIa B

 Chronic kidney disease

  Without  albuminuriad) <140 < 90 I A

  With albuminuria < 130 < 80 IIa B

  With diabetes mellitus < 130 < 80 IIa B

 Stroke <140 < 90 I B

  Lacunar stroke < 130 < 80 IIa B

Fig. 2  Clinical algorithms for reaching target blood pressure. ACE, angiotensin converting enzyme; ARB, angiotensin receptor blocker; CVD, 
cardiovascular disease; CKD, chronic kidney disease; DM, diabetes mellitus. a)Subclinical organ damage, cardiovascular risk factors ≥3, DM with 
cardiovascular risk factors ≥1
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microvascular and macrovascular complications, and 
the risk of developing hypoglycemia in the elderly aged 
75 years or older [100]. Since sodium glucose cotrans-
porter-2 (SGLT-2) inhibitors not only lower BP, but also 
reduces the occurrence of CVD and slows the deteriora-
tion of kidney function, use of these drugs should be con-
sidered in hypertensive patients with diabetes [101, 102]. 
When used together with loop diuretics, caution should 
be paid because as excessive loss of body fluid may occur 
due to increased urine output.

Patient monitoring and follow‑up

Recommendation Class Level Reference

For patients taking antihyper‑
tensive drugs, follow‑up and 
monitoring using home BP is 
recommended.

I A [103, 104]

When starting a new antihypertensive drug or adjusting 
its dosage or dosing time, it is recommended to follow-up 
at least monthly until the target BP is reached to check the 
adherence to the drug and whether the BP is controlled 
[105, 106]. Stage II or more severe hypertension may be fol-
lowed up more frequently. Electrolyte and kidney function 
tests are performed at least one to two times a year [107]. 
If the target BP is reached and remains stable, patients are 
followed up every 3 to 6 months. Check whether patients’ 
adherence to drug therapy decreases with increasing 
follow-up intervals. Care should be taken to avoid miss-
ing blood tests. Encouragement to measure home BP can 
help determine BP control when follow-up intervals are 
extended [103, 104].

Adherence

Recommendation Class Level Reference

As reduced dosing 
frequency is associ‑
ated with better 
adherence, antihy‑
pertensive drugs are 
recommended to be 
administered once 
a day unless there 
are special situations 
such as resistant 
hypertension, morn‑
ing hypertension, 
medication adjust‑
ment.

I A [108, 109]

Recommendation Class Level Reference

In stable patients 
with the same drug 
and dosage during 
a long period of 
time, it is reasonable 
to use fixed‑dose 
combination drugs 
because their drug 
adherence is better 
than that of free 
combination drugs.

IIa B [110, 111]

The use of the fixed‑
dose combination 
of antihypertensive 
drugs and statins to 
increase adherence 
to drug therapy may 
be considered.

IIb B [112]

Reducing the number of dosing increases patient’s adher-
ence, so once-daily antihypertensive dosing is recom-
mended unless there is a special reason [109]. In patients 
who are stably being taking the same drug and dosage 
during a long period of time, the administration of fixed-
dose combination drug is considered because it has better 
adherence than combination therapy of free drugs [110, 
111, 113]. About half of hypertensive patients have dyslipi-
demia, so the number of patients taking both antihyperten-
sive medications and statins is increasing. The use of the 
fixed- dose combination of antihypertensive drugs (espe-
cially calcium channel blockers and angiotensin receptor 
blocker [ARB]) and statins also improves patient adherence 
compared to free combination [112, 114].

Hypertension in special situations
Diabetes mellitus

Recommendation Class Level Reference

In diabetic patients 
without CV risk 
factors, clinical CVD, 
stages 3, 4, or 5 CKD, 
and subclinical organ 
damage, it is recom‑
mended to control BP 
below 140/90 mmHg.

I A [92, 115–118]

In diabetic patients 
with CV risk factors 
≥1, CVD, stages 3, 4, 
or 5 CKD, and sub‑
clinical organ dam‑
age, it is reasonable 
to control BP below 
130/80 mmHg.

IIa B [119, 120]



Page 13 of 21Kim et al. Clinical Hypertension           (2023) 29:11  

Recommendation Class Level Reference

In hypertensive 
patients with DM, all 
five classes of antihy‑
pertensive drugs can 
be recommended as 
first‑line drugs.

I A [118, 121]

Angiotensin convert‑
ing enzyme (ACE) 
inhibitors or ARBs 
are recommended if 
microalbuminuria or 
proteinuria is present.

I B [122–124]

Evidence for the drug treatment of prehyperten-
sion in diabetic patients is still limited. In diabetic 
patients, lowering BP below 130/80 mmHg did not 
prove a preventive effect on CVD. Rather, lowering 
BP to < 130/80 mmHg worsened renal function in dia-
betic patients. Therefore, a general target BP of less 
than 140/90 mmHg is recommended for hypertensive 
patients with DM [92, 115–118]. However, in diabetic 
patients with high-risk clinical features including CV 
risk factors ≥1, CVD, stages 3, 4, or 5 CKD, and sub-
clinical organ damage, it is considered to control BP 
below 130/80 mmHg [119, 120].

Among oral antidiabetic drugs, SGLT-2 inhibitors have 
an antihypertensive effect [125]. Thus, it may be neces-
sary to adjust the dosage of antihypertensive drugs when 
used with SGLT-2 inhibitors.

Hypertension in the elderly

Recommendation Class Level Reference

SBP goal below 140 mmHg is rec‑
ommended for noninstitutionalized 
ambulatory community‑dwelling 
adults (≥65 years of age).

I A [58, 119]

Although results of SPRINT [58] and the Strategy of 
Blood Pressure Intervention in the Elderly Hyper-
tensive Patients (STEP) trial [119] have shown that 
intensive BP-lowering therapy is effective in elderly 
hypertensive patients, additional research is needed on 
target BP in adults at very old age, the frail elderly, and 
the elderly in a facility.

Orthostatic BP should be periodically measured to 
check for orthostatic hypotension. Since intensive BP 
control rather reduces the risk of orthostatic hypoten-
sion, there is no need to reduce the drug if orthostatic 
hypotension is suspected [126]. Treatment of orthostatic 
hypotension includes nondrug treatment such as water/
salt intake, cross-legged and squatting postures, use of 

compression stockings, and treatment with drugs such as 
midodrine, pyridostigmine and fludrocortisone [127].

Cardiovascular disease
Coronary artery disease

Recommendation Class Level Reference

It is reasonable to keep BP below 
130/80 mmHg in hypertensive patients 
with CAD.

IIa B [58, 128–130]

Considering the “J curve” phenomenon in hyperten-
sive patients with CAD, an excessive decrease in SBP 
increases CV risk, which is more pronounced in patients 
with left ventricular hypertrophy. Therefore, hyperten-
sive patients with CAD should be carefully managed so 
as not to lower SBP to less than 110 mmHg and DBP to 
less than 70 mmHg [131].

As antihypertensive medication, β-blockers should be 
considered first for 1 day to 1 month after acute myo-
cardial infarction [87]. ACE inhibitors are also effective 
in patients with acute myocardial infarction [132]. In 
hypertensive patients with CAD, β-blockers, ACE inhibi-
tors, or ARBs are recommended as first-line drugs. When 
symptom or BP control is not sufficient with these drugs, 
calcium channel blockers, diuretics, and aldosterone 
antagonists are recommended [87, 129, 130, 133].

Atrial fibrillation

Recommendation Class Level Reference

The use of ARBs in hypertensive patients 
with atrial fibrillation is reasonable because it 
reduces the recurrence of atrial fibrillation.

IIa B [134, 135]

If hypertensive patients have atrial fibrillation, the risk of 
thromboembolism is high, so anticoagulation is consid-
ered unless contraindicated [136, 137].

Aortic disease
Coarctation of aorta is usually corrected with surgical 
treatment in childhood. However, even after surgical cor-
rection, hypertension can be developed in childhood, 
requiring long-term follow-up. In some patients, coarc-
tation of aorta is not found until adulthood, which pro-
gresses to severe hypertension, resulting in cardiac 
hypertrophy, left ventricular hypertrophy, and target 
organ damage accompanied by extensive collateral cir-
culation down the coarctation site. However, there is still 
randomized study on an appropriate BP treatment strat-
egy in patients with coarctation of aorta [138].
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Bicuspid aortic valve is common in men and related to 
coarctation of aorta. Also, patients with bicuspid aortic 
valve are more likely to develop aortic disease than the gen-
eral population. If BP is not controlled, it can progress to 
aortic aneurysm, leading to dangerous consequences such 
as aortic rupture [139, 140]. Therefore, it may be helpful 
to control BP to be below 130/80 mmHg in patients with 
bicuspid aortic valve. ARBs can be used when BP control is 
required in patients with severe aortic stenosis [141].

Chronic kidney disease

Recommendation Class Level Reference

For CKD patients with hypertension, a 
target BP below 140/90 mmHg is recom‑
mended.

I A [115, 142, 143]

For CKD patients with hypertension 
and albuminuria, a target BP below 
130/80 mmHg is reasonable.

IIa B [144, 145]

In hypertensive patients with CKD, 
combination therapy with ACE inhibitors, 
ARBs, or direct renin inhibitors are not 
recommended.

III B [146–149]

The main aim of controlling BP in patients with CKD is 
to slow the deterioration of renal function and reduce 
the morbidity and mortality of CVD. The SPRINT study 
has shown benefits in all-cause mortality and cardio-
vascular morbidity with a target SBP of < 120 mmHg in 
the hypertensive CKD subgroup without diabetes [58, 
150]. However, the evidence for the benefit of a target 
SBP of less than 120 mmHg is less convincing in CKD 
at age < 50 years, diabetes, advanced CKD stage (eGFR 
< 20 mL/min/1.73m2), proteinuria > 1 g/day, and polycys-
tic kidney disease [151]. The updated Kidney Disease: 
Improving Global Outcomes (KDIGO) 2021 Guideline 
for the management of BP in CKD patients who have 
not receive dialysis is based on the results of the SPRINT 
study, which used a standardized OBP measurement as a 
principle method. Because of difficulties in using a stand-
ardized OBP measurement in clinical practice, there are 
limitations in applying the updated target BP for CKD 
patients [148].

In randomized controlled trials and a large network 
meta-analysis, combination therapy was compared to 
monotherapy. Despite lowering proteinuria in the short 
term, combination therapy did not reduce all-cause mor-
tality or cardiovascular morbidity. Also, it did not slow the 
progression of CKD to end-stage renal disease; however, 
combination therapy increased the incidence of acute 
renal injury and hyperkalemia compared to monotherapy 
[146–148]. These results were similar in combination 
therapy with ARBs and direct renin inhibitors [149].

Cerebrovascular disease
Blood pressure control in acute ischemic stroke

Recommendation Class Level Reference

In patients who are treated with intravenous 
recombinant tissue plasminogen activator 
(IV‑TPA), in order to reduce the risk of intrac‑
erebral hemorrhage (ICH), it is reasonable to 
lower BP to < 185/100 mmHg before treat‑
ment and to maintain BP < 180/105 mmHg 
during the first 24 hours.

I B [152, 153]

For patients undergoing endovascular 
recanalization therapy (ERT), it is reasonable 
to maintain preoperative BP < 185/110 mmHg 
to reduce the risk of cerebral hemorrhage. 
During the first 24 hours after ERT, the optimal 
BP level remains uncertain and should be 
individualized based on the patient’s clinical 
and imaging profiles. In general, maintaining 
BP < 180/105 mmHg may be considered. How‑
ever, a lower BP level may be considered in 
patients who achieved successful reperfusion.

IIb C [154–161]

In patients with persistent high BP levels of 
> 140/90 mmHg and in a stable neurological 
condition without contraindications to BP 
lowering, it is reasonable to initiate antihy‑
pertensive therapy before or at discharge in 
order to improve long‑term BP control.

IIa B [162, 163]

The benefit of BP lowering within 48 to 
72 hours after stroke onset is uncertain 
in acute ischemic stroke patients with BP 
≥220/120 mmHg not receiving IV‑TPA or ERT 
and having no comorbidities. If BP lowering 
is required based on clinical judgment, BP 
lowering by approximately 15% may be 
considered during the first 24 hours.

IIb C [7]

In acute ischemic stroke patients with BP 
< 220/120 mmHg not receiving IV‑TPA or 
ERT and having no comorbidities, initiat‑
ing BP lowering within 48 to 72 hours after 
stroke onset is not recommended because 
it neither improves functional disabilities 
nor reduces major vascular events at 3 to 
6 months.

III A [162–164]

Acute parenchymal hemorrhage

Recommendation Class Level Reference

In patients with acute ICH presenting within 
6 hours of the onset who have an SBP level 
between 150 and 220 mmHg, rapid lowering 
of SBP to 140 mmHg may be considered. 
However, excessive BP lowering (SBP 
< 140 mmHg) is not usually recommended 
because it does not have additional benefit 
on functional outcome and potentially 
increases the risk of renal dysfunction.

IIb A [165, 166]

In patients with acute ICH who have an 
elevated SBP > 220 mmHg, it is reasonable 
to reduce BP with intravenous antihyper‑
tensive agent infusion along with close BP 
monitoring.

IIa C [167–169]
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Secondary prevention

Recommendation Class Level Reference

In patients with stroke or transient 
ischemic attack (TIA) who have previ‑
ously or newly been diagnosed with 
hypertension of an established BP of 
≥140/90 mmHg, antihypertensive treat‑
ment should be restarted or initiated 
several days after the stroke or TIA to 
reduce the risk of recurrent stroke and 
other CV events.

I A [170–172]

Treatment with thiazide diuretics, ACE 
inhibitors, or ARBs, or combination 
treatment consisting of thiazide diuretics 
plus ACE inhibitors, is recommended for 
adults who experience a stroke or TIA.

I A [170, 172, 173]

It is reasonable to consider using calcium 
blockers in order to control hypertension 
in patients with stroke or TIA.

IIa C [174]

For adults with a lacunar stroke, a target 
SBP goal of less than 130 mmHg is 
reasonable.

IIa B [175]

Erectile dysfunction
The relationship of hypertension and antihyperten-
sive drugs with sexual dysfunction in women is not so 
clear as in men [176]. According to the SPRINT study, 
hypertension and use of antihypertensive drugs were 
not associated with sexual dysfunction in middle-aged 
and elderly women [177].

In order to increase adherence to antihypertensive 
medications, all hypertensive patients should be regu-
larly checked for sexual dysfunction during the follow-
up period as well as at the early stage of diagnosis. In 
particular, for men complaining of sexual dysfunction, 
it is recommended to avoid prescription of β-blockers 
or diuretics, which are relatively related to sexual dys-
function, or to substitute other drugs for them.

Pregnancy
Hydralazine, methyldopa, labetalol, and nifedipine are use-
ful oral antihypertensive drugs during pregnancy [178]. 
However, methyldopa is not available in Korea. In emer-
gency situations such as preeclampsia, intravenous labetalol 
is recommended; however, intravenous nitroprusside or 
nitroglycerin and oral nifedipine can also be used.

Cognitive impairment

Recommendation Class Level Reference

Hypertension treatment to prevent cognitive 
dysfunction and dementia in adult hyperten‑
sive patients is reasonable.

IIa A [179–186]

Although previous studies have not shown a statisti-
cally significant preventive effect due to problems such 
as lack of power and short follow-up duration, it has 
been found that active BP-lowering treatment tends to 
reduce the incidence of dementia [179–186].
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Patients
WCE  White coat effect
WCH  White coat hypertension
WCUH  White coat uncontrolled hypertension
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