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Hypertension remains a major problem worldwide, especially across the Asia-Pacific region, which reports high
prevalence rates and slow improvements in treatment rate and blood pressure (BP) control rate. Asian patients
with hypertension may also vary with regard to phenotype and the epidemiology of the complications of hy-
pertension, especially when compared with Western patients. Given these differences, Western guidelines may
not necessarily be applicable to countries in the Asia Pacific. This narrative review aims to provide a critical

comparison between the recently published European Society of Hypertension (ESH) 2023 guidelines and
existing local guidelines in select Asian countries, offer expert opinion on how to fill gaps in the ESH 2023
guidelines for hypertension in the Asian context, and examine the need for harmonisation of hypertension
guidelines worldwide. This review focuses on the definition and diagnosis of hypertension, the treatment
thresholds and targets, and recommendations on the use of pharmacotherapy.

1. Introduction

Hypertension remains a major problem worldwide, especially across
the Asia-Pacific region. According to The NCD Risk Factor Collabora-
tion, which analysed data from 1990 to 2019 on people aged 30-79
years from population-representative studies with measurement of
blood pressure (BP) and BP treatment, several countries in the Asia-
Pacific region report the highest prevalence rates of hypertension
worldwide [1]. These include countries throughout central Asia and
most countries in Oceania (excluding Papua New Guinea and the Solo-
mon Islands). Trends from 1990 to 2019 also showed that while the
proportion of patients with controlled hypertension was increasing in

* Corresponding author.
E-mail address: ajmanol@otenet.gr (A. Manolis).

https://doi.org/10.1016/j.€jim.2024.06.026

high-income Asia-Pacific countries, the majority of patients in the rest of
the region remained undiagnosed throughout the study period [1].
Furthermore, improvements in treatment rate and control rate were
slow.

Asian patients with hypertension may also vary with regard to
phenotype. For example, salt sensitivity is more prevalent among Asians
than Westerners and this is likely due to gene polymorphism of the
renin-angiotensin system (RAS) and environmental factors [2,3]. Some
Asian populations are also more likely to develop prehypertension and
hypertension at lower body weights compared with Western patients
[2].

The epidemiology of the complications of hypertension also differs in
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increased CV risk at lower BPs, and further evidence that among Asians
specifically, CV risk begins to increase at the 120-mmHg SBP threshold
and becomes significant at the 130-mmHg SBP threshold [6]. The Asia
Pacific Cohort Studies Collaboration found that among 346,570 partic-
ipants, those with BP 120-139/80-89 mmHg and those with hyper-
tension (BP >140/90 mmHg) had hazard ratios for fatal and nonfatal CV
disease (CVD) of 1.41 (95% confidence interval [CI] 1.31-1.53) and
3.42 (95% CI 3.17-3.70), respectively, compared with those with BP
<120/80 mmHg. The risk of coronary heart disease (CHD), ischaemic
stroke and haemorrhagic stroke were also significantly increased in all
the prehypertension and hypertension subtypes [15]. Importantly, the
CV risk among Asians tended to be higher compared with patients from
Australia and New Zealand across BP category levels.

Most of the reviewed Asian guidelines use 140/90 mmHg as the
treatment threshold for uncomplicated hypertension (Table 2). How-
ever, the Philippines and Thailand recommend pharmacotherapy in
uncomplicated hypertension with BP >140/90 mmHg if BP remains
uncontrolled after 3 months of lifestyle modification [5,16]. On the
other hand, Korea and Malaysia recommend pharmacotherapy in pa-
tients with Stage 1 hypertension (BP 140-150/90-99 mmHg) and 1-2
risk factors or those with Stage 2 or worse hypertension (BP >160/100
mmHg) [8,10]. All the guidelines recommend pharmacotherapy in pa-
tients with hypertension and target-organ damage or complications. The
treatment threshold for the elderly (60-79 years old) in the ESH 2023
guidelines is the same as in younger patients (i.e., >140/90 mmHg) [4].
The Vietnam and Philippine guidelines recommend the same threshold
as ESH but the Philippines and Vietnam guidelines recommends
>150/90 and >160/90 mmHg, respectively, for those >80 years old [5,
13]. The Taiwan guidelines recommend a lower threshold of SBP >130
mmHg in those aged >65 years [6]. The other Asian guidelines did not
mention BP thresholds for the elderly.

Table 3 also shows the treatment targets of the various guidelines. In
young patients without diabetes mellitus (DM) or chronic kidney disease
(CKD), most of the Asian guidelines recommend a target BP of <140/90
mmHg (<130/80 mmHg if tolerated). However, the Indonesian and
Taiwanese guidelines target <130/80 mmHg although the Indonesian
guidelines indicate <140/90 as an acceptable target for essential care;
the Thai guidelines target 120-130/70-79 mmHg; and the Vietnamese
guidelines target SBP 120 (if tolerated)-<140 mmHg. Of note, only two
Asian guidelines, namely those of Korea and Singapore, specifically
discourage lowering SBP below 120 mmHg in patients with uncompli-
cated hypertension [10-12]. In contrast, the Hong Kong guidelines
suggest lowering SBP below 120 mmHg if tolerated [7].

Regarding BP targets in the elderly, the ESH recommends lowering
BP to <140/80 mmHg (or <130/80 mmHyg if tolerated) for patients aged
65-79 years; and to 140-150 mmHg SBP (130 to 139 mmHg SBP if
tolerated) in patients aged >80 years [4]. For the latter group of pa-
tients, caution should be exercised if DBP is already <70 mmHg. In

Table 2
Treatment thresholds for uncomplicated hypertension (ESH 2023 and local
guidelines from Asia).

Condition for initiation of
pharmacotherapy

>140/90 mmHg >140/90 mmHg and high-risk

OR >160/100 mmHg

Country/Region Europe (ESH Malaysia [8]

2023) [4] Singapore [12]
Indonesia [9] Thailand [16]
Taiwan [6]

Thailand* [16]

Korea [10]

Hong Kong [7]
Vietnam [13]
Philippines* [5]

" If BP remains uncontrolled after 3 months of lifestyle modification.
Refer to the individual guidelines for specific thresholds for patients with
target-organ damage, complications or the frail/elderly.
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Table 3
BP targets for uncomplicated hypertension (ESH 2023 and local guidelines from
Asia).

BP target 120-130/ 120-<140/ <130/80 <140/90
70-79 mmhg <80 mmHg mmHg mmHg
Country/ Thailand [16] Vietnam [13] ESH 2023 Hong Kong
Region [4] [7]
Indonesia Malaysia [8]
[9] Philippines
Korea [10] [51
Taiwan [6] Singapore

[12]

Refer to the individual guidelines for specific targets for patients with target-
organ damage, complications or the frail/elderly.

contrast, only four countries provide guidance on the BP targets for the
elderly. The Philippine and Singapore guidelines recommend a BP target
<150/90 mmHg in those aged >80 years and <140/90 for younger
patients [5,11,12]. The Taiwan guidelines recommend lowering SBP to
<130 mmHg in those aged >65 years [6]. The Vietnam guidelines
recommend <140/70-80 mmHg for those aged 65-79 years and indi-
vidualised BP target according to the patient’s preserved mental func-
tion and daily physical activities among those aged >80 years [13]. With
the results of the STEP trial showing the safety of a SBP<130 mmHg in
elderly Asian patients, the BP targets among the elderly may be updated
in some of the Asian guidelines reviewed here [17].

Considering the increased CV risk conferred by hypertension among
Asian patients as previously discussed, the more stringent BP targets of
these guidelines may be reasonable for Asian populations. However, the
broadening of the definition of hypertension and the lowering of treat-
ment thresholds and targets can be expected to increase the burden on
the healthcare system. This impact should also be considered and
balanced with the expected improvements in clinical outcomes.

4. Antihypertensive treatment and medications

All the reviewed guidelines recognise the foundational role of life-
style modification (i.e., diet, exercise, cigarette cessation and stress
management) in the treatment of hypertension.

According to the ESH 2023 guidelines, dual combinations, preferably
single-pill combinations, should be started for most patients (mono-
therapy being reserved to selected patients) [4]. The preferred combi-
nation is a RAS inhibitor such as an angiotensin-converting enzyme
inhibitor (ACEI) or an angiotensin receptor blocker (ARB) plus either a
calcium channel blocker (CCB) or a thiazide or thiazide-like diuretic.
Furthermore, beta-blockers (BB) can be used as monotherapy or at any
step of combination therapy.

As shown in Table 4, most Asian guidelines in this review have
indicated specific drug classes for the first-line treatment of hyperten-
sion without complications. This contrasts with the ESH 2023 guide-
lines, which state that antihypertensive classes may be considered
equally with an emphasis on the BP-lowering effect rather than the use
of specific drug classes because all drug classes have effectively reduced
BP and CV risk in randomised controlled trials (RCT) [4].

In most of the Asian guidelines and the ESH guidelines, RAS in-
hibitors, CCBs and diuretics are the most commonly recommended first-
line drugs. These drug classes have been shown in multiple trials to
reduce BP and lower CV risk across a wide range of patients [4].
Furthermore, some studies have suggested that the use of long-acting
RAS inhibitors and CCBs with or without a diuretic may be able to
lower BP and reduce exaggerated BP variability independently of salt
intake and salt sensitivity, the latter being an important phenotype
among Asian patients [2].

Recommendations on the use of ACEI/ARBs, CCBs and diuretics for
patients with comorbidities such as DM, CKD, CHD, atrial fibrillation
(AF) and stroke are generally similar between guidelines, with only
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Table 4
Pharmacotherapy of hypertension recommendations (ESH 2023 and local
guidelines from Asia).

REGION (YEAR) RECOMMENDATIONS

Europe (ESH
2023) [4]

BP lowering should be prioritized over the selection of
specific antihypertensive drug classes because treatment
benefit largely originates from BP reduction

Five major drug classes (ACEIs, ARBs, BB, CCBs, and
thiazide/thiazide-like diuretics) have effectively reduced BP
and CV events in RCTs. These drugs and their combinations
are recommended as the basis of treatment strategies
Initiation of therapy with a two-drug combination is rec-
ommended for most patients. Preferred combinations should
comprise a RAS blocker (ACEI/ARB) with a CCB or thiazide/
thiazide-like diuretic. Other combinations of the five major
drug classes can be used

Start with either ACEI (or ARB if ACEI intolerant), CCB or
thiazide-type diuretic (if without compelling indication)
The perceived risk reduction is directly proportional to BP
reduction rather than the drug class used, although different
drug classes have unique benefits specific to individual
patient populations

Combination drug therapy in the majority of patients to
achieve BP target

The four main classes routinely recommended are ACEI,
ARB, CCBs and diuretics

For patients without complications, ACEIs/ARBs, BBs, CCBs
or diuretics may be used

For patients with complications, ACEIs/ARBs, BBs, CCBs or
diuretics may be given depending on the guidelines for the
specific complication

Choose monotherapy in stage 1 hypertension with no
compelling indication, from one of the 5 classes (ACEIs/
ARBs, BBs, CCBs or diuretics) based on patient’s clinical
profile

Choose combination therapy in patients with medium/high/
very high-risk stage 1 hypertension and stage 2 hypertension
Among persons with uncomplicated hypertension, ACEIs/
ARBs, CCB and thiazide/thiazide-like diuretics are all suit-
able first-line drugs, either as monotherapy or combination
Ideal combinations include ACEI/ARB with CCB or thiazide/
thiazide-like diuretic. Other combinations of the five major
classes (including BBs) may also be used in patients with
compelling indications

Among patients with BP >150,/100 mmHg (or >160/100
mmHg in the elderly), combination of two agents, preferably
ARB/ACEI plus CCB/ diuretic, should be given initially
Begin first-line antihypertensive treatment with any one or
an appropriate combination of the four major drug classes
available in Singapore, namely ACEI/ARB, CCB or diuretic
(thiazide, thiazide-like, or loop)

Start with combination therapy in patients with BP >160/
100 mmHg

All five major classes (ACEI/ARB, BBs, CCBs and thiazide
diuretics) are first-line drugs

Initial combination therapy, preferably SPC, is
recommended for BP >20/10 mmHg above targets

For patients with BP <20/10 mmHg above targets, an SPC
(half tablet in frailer patients) could be considered as the
initial antihypertensive drug

Medication to start should be selected from the five main
groups: ARBs/ACEIs, BBs, CCBs and diuretics (thiazides and
thiazide-like diuretics)

Two types of medications should be started for most
patients, such as ACEIs/ARBs with diuretics or CCBs;
however other combinations of medication groups can be
selected as appropriate

For weak elderly patients, patients with a relatively low
starting BP (140-149/90-99 mmHg), and low-risk patients,
monotherapy should be selected

ACEIs/ARBs, BBs, CCBs, and diuretics (thiazides and
thiazide-like) have demonstrated effective reduction of BP
and CV events in RCTs, and thus are recommended as the
basis of antihypertensive treatment

Combination treatment is recommended for most patients as
initial therapy. Preferred combinations should comprise
ACEI/ARB with a CCB or diuretic. Other combinations of the
five major classes can be used.

Hong Kong (2021)
[7]

Indonesia (2021)
[91

Korea (2022) [10]

Malaysia (2018)
[8]

Philippines (2020)
[5]

Singapore (2023)
[12]

Taiwan (2022) [6]

Thailand (2019)
[16]

Vietnam (2022)
[13]
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ACEI angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor
blocker; BB, beta blocker; BP, blood pressure; CCB, calcium channel blocker; CV,
cardiovascular; ESH, European Society of Hypertension; RAS, renin-angiotensin
system; RCT, randomised controlled trial; SPC, single-pill combination.

minor differences. The same can be said for BB in the treatment of pa-
tients with AF. However, the real-world usage of the individual drug
classes may vary alongside differences between countries in the preva-
lence of each comorbidity.

Table 5 summarises the different recommendations for BBs. The
guidelines of Hong Kong, Indonesia, the Philippines and Singapore have
limited BBs for patients with compelling indications [5,7,9,11,12]. The
Korean guidelines did not make specific recommendations for BBs for
patients without compelling indications and focused instead on BP

Table 5
Recommendations on beta blockers (ESH 2023 and local guidelines from Asia).

REGION (YEAR) RECOMMENDATIONS

Among the recommended first-line treatments

At treatment initiation or at any treatment step in patients
with HFrEF, anti-ischemic therapy in CCS, heart rate control
in AF

Can be considered in the presence of several other conditions
in which their use can be favourable

Not recommended for first-line therapy

May be considered in younger people, particularly for those
with an intolerance or contraindication to ACEIs/ARBs,
women of childbearing potential, patients post-AMI or with
angina, HF or an irregular heartbeat

Indicated for patients with angina, post-AMI, HF and for
heart rate control

Should be considered first for 1 day to 1 month after AMI
Recommended as first-line in patients with CAD

Beta-1 selective BBs with high cardiac selectivity for angina
pectoris, MI or tachyarrhythmias

Among recommended first-line drugs

Should be considered in younger patients particularly those
with an intolerance or contraindication to ACEIs/ ARBs,
women of childbearing potential or patients with evidence
of increased sympathetic drive

Particularly useful in patients with effort angina,
tachyarrhythmias or post-AMI where they have been shown
to reduce CV morbidity and mortality

Certain BBs are beneficial in patients with HF (namely
metoprolol, bisoprolol, carvedilol and nebivolol)

Suitable as initial therapy in patients with CAD, ACS, high
sympathetic drive and pregnant women

Those with HF, was specified to be bisoprolol, carvedilol,
metoprolol succinate or nebivolol

Cardioselective BBs for HF, stable ischaemic heart disease,
previous myocardial infarction, AF and AF prevention, AF
ventricular rate control, and aortic aneurysm. Patients
requiring BBs with respiratory disease should also receive
cardioselective BBs

Non-cardioselective BBs for patients requiring treatment for
migraine prevention, essential tremor, or portal
hypertension in cirrhosis (data supports the use of carvedilol
also for HF)

Among the first-line classes of antihypertensives
Recommended for history of AMI, CAD, HF, aortic
dissection, higher heart rate (>80 beats/min) and
hyperthyroidism

Vasodilating BBs are indicated for patients with erectile
dysfunction

Among the recommended first-line drugs

Europe (ESH
2023) [4]

Hong Kong (2021)
[71 .

Indonesia (2021)
[8]
Korea (2022) [10]

Malaysia (2018) .
[8]

Philippines (2020)
[5]

Singapore (2023)
[12]

Taiwan (2022) [6]

Thailand (2019)
[16]

Vietnam (2022)
[13]

Recommended to combine with any of the other major drug
classes when there are specific clinical situations, e.g.,
angina, post-AMI, HF or heart rate control

ACEI, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome;
AF, atrial fibrillation; AMI, acute myocardial infarction; ARB, angiotensin re-
ceptor blocker; CAD, coronary artery disease; CCS, chronic coronary syndrome;
CV, cardiovascular; ESH, European Society of Hypertension; HF, heart failure;
HFrEF, HF with reduced ejection fraction.
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lowering (similar to the ESH approach) [10]. On the other hand, the ESH
2023 guidelines, as well as the guidelines of Malaysia, Thailand, Taiwan
and Vietnam, have included BB among the first-line treatments for most
patients [4,6,8,13,16]. The ESH guidelines further noted that BBs are
almost equivalent in preventing major CV events (although less effective
prevention of stroke) compared with other BP-lowering drugs and may
be used at any step as monotherapy or in combination treatment [4,18].
The differing efficacy of various drug classes in the prevention of stroke
may be considered against the higher risk of stroke in the treatment of
Asians [2,18]. The apparent comeback of BBs in the management of
hypertension stems from more recent analyses showing that BBs are
more effective than placebo and just as effective than other drug classes
in reducing total CVD [19].

In addition to the conventional compelling indications for BBs, the
ESH 2023 guidelines provided a novel-long list of other conditions in
which BB therapy can be favourable. These include common conditions
such as hypertension with elevated resting heart rate >80 bpm
(reflecting increased sympathetic activity and is accompanied by a
progressive increase in the risk of AF, HF and mortality), excessive
pressor response to exercise and stress, obstructive sleep apnoea,
migraine headache, and performance anxiety and other anxiety disor-
ders [4].

BBs are a heterogeneous class of drugs with differences in beta 1
selectivity and the presence of direct vasodilating properties (seen only
in the third-generation beta blockers such as nebivolol or carvedilol).
For example, the added vasodilatation from nebivolol via an increased
release of nitric oxide contributes to a more favourable metabolic and
tolerability profile (including a lower risk of sexual dysfunction)
compared with other BBs [20,21]. The SENIORS trial also suggested a
potential benefit in patients with HF with preserved ejection fraction
[22].

Finally, most of the reviewed Asian guidelines align with the ESH
recommendation to institute combination therapy for most patients to
achieve BP control. Exceptions include Hong Kong and the Philippines,
which did not indicate a specific preference, and Singapore, which
recommended combination therapy in patients with Stage 2 hyperten-
sion or those that need a >20/10 mmHg BP reduction [5,7,12]. The
Korean guidelines recommend monotherapy in Stage 1 hypertension
and a two-drug combination for Stage 2 hypertension or high-risk hy-
pertension [10]. Should combination be instituted, the ESH, Korean,
Philippine, Singapore, Thailand and Vietnam guidelines indicate a
preference for a RAS blocker combined with either a CCB or a diuretic
although the ESH also allows for other combinations while the other
guidelines did not indicate strong preference [4,5,10,12,13,16].

Overall, the recommendations of the different guidelines regarding
pharmacotherapy are expected to adequately control BP although
countries such as Hong Kong, the Philippines and Singapore may see
patients achieving BP control at a slower rate due to the later use of
combination therapy.

Lastly, the ESH 2023 recommend the addition of a fourth agent (i.e.,
mineralocorticoid receptor antagonists [MRA], BBs, alpha-1 blockers,
centrally acting agents, or diuretics including chlorthalidone or ami-
loride) for patients with true resistant hypertension. Only five Asian
guidelines tackled resistant hypertension [4]. The Malaysia, Philippine
and Taiwan guidelines recommend MRA as a fourth drug [5,6,8]. The
Vietnam guidelines additionally recommend amiloride, BBs or alpha
blockers and the Thailand suggest minoxidil in addition to all the pre-
viously mentioned additional agents [13,16].

5. Conclusions and recommendations

Most of the reviewed Asian guidelines are aligned with the ESH
definition of hypertension. However, some evidence exists to support
the lowering of BP thresholds among Asians. Most of the Asian guide-
lines have indicated specific drug classes for first-line treatment, which
contrasts with the ESH guidelines’ focus on BP lowering rather than
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specific drug class selection. Nonetheless, the early use of combination
therapy advocated by the ESH has gained traction in most of the
reviewed Asian guidelines. Lastly, the majority of guidelines have
already included BBs among the recommended first-line treatments,
having considered the availability of newer, longer-acting and vaso-
dilating BBs.

While there is evidence to support lower treatment thresholds and
targets for Asian populations, the efficacy in preventing CV risk and the
safety of these changes should be confirmed through well-designed
studies across various Asian populations. The impact of the preference
of OOBP over OBP and vice versa should also be evaluated.

Overall, the authors did not find major differences between the
recommendations of the ESH guidelines and the Asian guidelines
reviewed. This observation makes a strong argument for the harmo-
nisation of international guidelines, which may help to minimise
confusion amongst clinicians and other users of these hypertension
guidelines, such as policy-makers, insurers and other payors, and hos-
pital and programme administrators.

Lastly, the panel acknowledges that the implementation of guide-
lines in real-world settings remains challenging; hence, dampening the
overall impact of guidelines on patient outcomes. Clinical inertia pre-
vents early initiation and optimisation of BP-lowering interventions to
achieve BP targets. Access issues, especially regarding single-pill com-
binations, remain a problem in the developing world. Furthermore,
lifestyle interventions including salt restriction as well as other dietary
measures, exercise and smoking cessation also need to be better
implemented. Low health literacy, which diminishes health prioritisa-
tion and health-seeking and health-promoting behaviours should also be
addressed. The use of digital platforms to increase awareness on hy-
pertension and educate both patients and healthcare professionals
should be maximised to address these gaps in health literacy and
guideline implementation.
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