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ABSTRACT
Hypertension is a global public health issue and a major
cause of morbidity and mortality. Because of population
growth and ageing, the number of people with
uncontrolled hypertension rose from 600 million in 1980
to nearly 1 billion in 2008. Furthermore, the number of
adults with hypertension in 2025 has also been
predicted to increase by about 60% to a total of 1.56
billion. The prevalence of hypertension in most Asian
countries has increased over the last 30 years and more
dramatically in the last 10 years. Several factors
contributed to such changes in Asia, but acculturation to
Western lifestyle, modernisation and urbanisation are
considered key contributing factors. There are some
unique features in regards to cardiovascular risk in Asia.
Specifically, Asian regions have disproportionately higher
mortality and morbidity from stroke compared with
Western countries. Furthermore, the relationship between
blood pressure level and risk of stroke is stronger in Asia
than in Western regions. Although evidence-based and
qualified guidelines for hypertension diagnosis and
management have been released recently from Europe
and North America, the unique features of Asian
patients with hypertension raise concerns in regards to
the real clinical applicability of Western guidelines in
Asian populations. Specifically, it is not yet clear to what
extent the new blood pressure target proposed by
Western guidelines for high risk and elderly hypertensive
individuals apply to Asian populations.

INTRODUCTION
Hypertension is a global public health issue and a
major cause of morbidity and mortality.1

Specifically, raised blood pressure (BP) is estimated
to cause 7.5 million deaths, and it is reported to be
responsible for almost 13% of all deaths and 3.7%
of total disability-adjusted life years.1

Globally, the overall prevalence of raised BP in
adults aged 25 years and over was around 40% in
2008. Because of population growth and ageing, the
number of people with uncontrolled hypertension
rose from 600 million in 1980 to nearly 1 billion in
2008.1 Furthermore, the number of adults with
hypertension in 2025 has also been predicted to
increase by about 60% to a total of 1.56 billion.2

Across the WHO regions, the prevalence of
hypertension is highest in Africa, where it is 46%
for both sexes combined. The lowest prevalence of
raised BP is in the WHO Region of the Americas at
35% for both sexes1 (figure 1, upper panel).
In the 10 countries of the Asian region from

which data were available, the prevalence of high
BP ranges from 19% in the Democratic People’s
Republic of Korea to 42% in Myanmar.1 Of note,
the prevalence of hypertension is increasing in

many countries of this region, and the much larger
base Asian population results in a considerably
larger absolute number of individuals affected3

(figure 1, upper panel).
When compared with Western countries, hyper-

tension among Asian populations has unique fea-
tures in terms of antihypertensive medication
response, complications and outcomes.4

Although guidelines for the diagnosis and man-
agement of hypertension have been recently
released from Europe5 and North America,6 Asian
physicians need to consider nuances and features of
their patients with hypertension3 before the transla-
tion of the recommendations from Western coun-
tries into clinical practice.
In this study, we briefly summarised the key ele-

ments from the most updated guidelines from Asia,
and we critically reviewed and compared their simi-
larities and differences with the recommendations
from Europe5 and North America.6

EPIDEMIOLOGY OF HYPERTENSION IN ASIA
A variable prevalence of hypertension across Asian
countries has been recently observed, with a
number of countries with BP above the global
average.7

A recent systematic review and meta-analysis of
33 studies from member countries of the South
Asian Association for Regional Cooperation
(SAARC)7 showed that the overall prevalence of
hypertension was around 27%. The prevalence
varied between the studies, ranging between 13.6%
and 47.9%, and was found to be higher in subjects
from urban than rural areas. The prevalence of
hypertension from the latest studies1 7 was:
Bangladesh 17.9%, Bhutan 23.9%, India 31.4%,
Maldives 31.5%, Mongolia 47%, Nepal 33.8%,
Pakistan 25%, Republic of Korea 30% and Sri
Lanka 20.9%.7

The total number of patients with hypertension
in Asia is expected to increase. For example, in
China and India, the total number of patients with
hypertension is expected to increase to more than
500 million in the next 10 years.4

These projections probably underestimate the
real burden of hypertension to the Asian healthcare
systems because the rising incidence of some
hypertension-related risk factors (including obesity
and diabetes mellitus) and unhealthy lifestyle in
Asia have not been fully considered.4 8

THE CASE OF STROKE
Significant regional variations in the prevalence
rates of coronary heart disease (CHD) and stroke
have been documented in Asia.9–12 For example,
the ascendancy of CHD over stroke has not been
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found in India.9 Although most Asian surveys have been limited
to determining the actual prevalence and incidence rates of car-
diovascular disease, the data accumulated so far are sufficient to
declare that cardiovascular events are generally very much on
rise.13 14

Elevated BP is a key risk factor for cardiovascular disease in
both Asian and Western populations.15 16 The Asia Pacific
Cohort Studies Collaboration, which involved >500 000 indivi-
duals followed for several years on average, has demonstrated a
direct continuous association of usual levels of systolic and dia-
stolic BP with the risks of CHD and stroke in both Caucasian
and Asian populations.15 16 However, the association of BP with
stroke risk was about twice as steep as that with CHD risk,
whereas the association with coronary risk was similar in the
Asian and Caucasian populations; the association with stroke
risk was generally steeper among Asians.10 17 In other words,
stroke is generally more common than CHD in most Asian
populations, whereas the converse is seen in Western sub-
jects,10 17 and the linear relationship between systolic BP and
stroke risk is markedly more pronounced in Asian than in
Caucasian populations14 (figure 1, lower panel).

This appeared, in part, to be the consequence of the greater
proportion of haemorrhagic strokes in the Asian population and
the steeper association of BP with haemorrhagic rather than
ischaemic stroke. There was also evidence of a steeper associ-
ation of BP with haemorrhagic stroke among Asians compared
with Caucasians.18

Quite recently, a meta-analysis and systematic overview was
designed to evaluate randomised clinical trials carried out in Asia
and to assess the effects of BP lowering on composite cardiovas-
cular outcomes, as well as individual events, including stroke.19

It included 18 trials with 23 215 and 21 986 patients with
hypertension in the intervention and reference groups, respect-
ively.19 Of note, a subanalysis was conducted in a subgroup of

eight trials that compared active treatment with placebo or
intensive with less intensive BP control. BP (systolic/diastolic)
decreased in the intervention group from 160/87 to 140/
78 mm Hg with a −7/−2 mm Hg greater BP reduction than the
reference group.19

Compared with the reference group, the intervention group
had a lower risk of composite cardiovascular events (OR 0.73,
95% CI 0.66 to 0.81) and stroke (OR 0.71, 95% CI 0.63 to
0.80).19

Notably, among all trials, a meta-regression analysis demon-
strated that within-trial difference in systolic BP was inversely
associated with composite cardiovascular events and stroke and
that a 10 mm Hg reduction in systolic BP was associated with a
30% reduced risk for stroke.19

BP TARGET IN HIGH-RISK PATIENTS
One of the most important differences between Asian and
Western guidelines is the suggested target of BP levels for
patients in whom the risk of stroke, vascular disease and renal
failure is high. The last update of Western guidelines increased
the target BP levels up to 140/90 mm Hg for patients at high-
risk of cardiovascular disease (with diabetes, cardiovascular or
renal disease).5 6 Of note, these reappraisals5 6 highlighted that
the previous recommendations to lower BP to <130/80 mm Hg
in patients with diabetes are not supported by the extensive
review of randomised controlled trials. Specifically, the Joint
National Committee ( JNC 8) and the European panels opted
for a goal of <140/90 and <140/85 mm Hg, respectively, in
adult patients with hypertension and diabetes.5 6

However, the risk of cardiovascular disease in the Asian popu-
lations is significantly increased with uncontrolled BP and
differs from that seen in patients from Western regions.20 21

Moreover, most Asian populations have a higher prevalence of

Figure 1 Reported prevalence of
hypertension around the world (upper
panel). The risk of stroke associated
with higher systolic BP levels by age
(<65 vs ≥65 years) and region
(Caucasian vs Asian) is also depicted
(lower panel). Data from ref. 1 14.
BP, blood pressure.
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stroke than of CHD and stroke is more closely associated with
the level of BP treatment.14

These aspects are particularly relevant to Asian clinicians
when diabetes, as a feature of increased cardiovascular risk,
coexists with hypertension.

Hypertension and diabetes are highly prevalent among the
Asian population, which may explain the high rate of stroke and
coronary disease.18

It is a matter of fact that BP reduction improves outcome in
adults with both hypertension and diabetes, but evidence sup-
porting BP reduction to values close to or <130 mm Hg is
scantier.22

However, it should be emphasised that for those diabetic sub-
jects at highest risk for stroke, lower BP may provide greater
protection against stroke as shown in the Action to Control
Cardiovascular Risk in Diabetes (ACCORD) BP trial.23

Specifically, the intensive lowering of the BP group (target sys-
tolic BP goal of <120 mm Hg) showed a significant reduction
of fatal and non-fatal stroke (0.32% vs 0.53% in the
intensive-therapy and standard-therapy groups, respectively).23

While this reduction in stroke did not contribute significantly to
the primary composite outcome of the trial, it still has clinical
relevance.22 23

Considering these aspects, some Asian guidelines recom-
mended more stringent BP targets in various groups of high-risk
patients (including diabetics), although with some variations
among these.

The 2015 Taiwan Society of Cardiology and Taiwan
Hypertension Society guidelines24 suggest a BP target of 130/
80 mm Hg for patients with diabetes, CHD, proteinuric chronic
kidney disease (CKD) and patients receiving antithrombotic
therapy for stroke prevention.

The Japanese guidelines25 recommend a retention of the
target of <130/80 mm Hg for patients with diabetes or CKD
and microalbuminuria. Similarly, the Korean guidelines26

suggest tighter targets for high-risk patients, specifically <140/
85 mm Hg for patients with diabetes and <130/80 mm Hg for
patients with CKD and prominent albuminuria.

The Chinese guidelines from 2011 recommend a target of
<130/80 mm Hg for patients with diabetes, CKD or CHD, but
not for those with stroke.27

Guidelines from the Association of Physicians of India28

encourage the reduction of BP to around 140/80 and 130/
85 mm Hg in diabetics and in patients who have survived
stroke, respectively.

ELDERLY
In many Asian countries, hypertension is very common among
the elderly. For example, the prevalence in Chinese patients is
39% overall, 59.4% in patients aged ≥60 years and 72.8% in
those aged ≥75 years.1 29–31

Furthermore, with a rapidly ageing population, the prevalence
of hypertension and related cardiovascular morbidity in Asian
patients continues to rise, placing a substantial and escalating
social and economic burden on this region. In other words,
more than two-thirds of the elderly population in Asia have to
receive antihypertensive treatment in these countries.3 32

The last few years have seen a break in the previous consensus
among Western guidelines in the treatment of the elderly.5 6

Guidelines from Europe5 and USA6 broadly agree that a target
of <140/90 mm Hg remains appropriate for uncomplicated
patients with hypertension who are below the age of 60 years,
but the American guidelines6 recommend raising this target to
<150/90 mm Hg for patients over the age of 60 years. All these

guidelines agree with the goal of <150/90 or 140–150/
90 mm Hg for patients over the age of 80 years.

This threshold for the systolic reading is 10 points higher
than in previous recommendations, and triggered controversy in
the Asian medical community.19

As discussed above, the recent meta-analysis by Yano et al19

showed a benefit in terms of cardiovascular and stroke prevention
when a BP target of <140/80 mmHg is achieved in Asian
patients with hypertension. Moreover, in the subgroup analysis of
elderly patients, stroke risk was also decreased by intervention
among trials comparing active treatment with placebo or intensive
with less intensive BP control (OR 0.74, 95% CI 0.58 to 0.93).

On the other hand, none of the available Asian intervention
trials provided strong support for more ambitious BP targets in
elderly patients with hypertension.

The Japanese trial to assess optimal systolic BP in elderly
patients with hypertension ( JATOS)33 was conducted in patients
with hypertension aged 60–85 years and systolic BP
≥160 mm Hg. Patients were randomised to a more tight
(<140 mm Hg) or less tight (140–160 mm Hg) systolic BP
target and followed for 2 years. The primary end point, a com-
posite of cardiovascular disease and renal failure, did not differ
between the two groups.33

More recently, the picture has been complicated by the results
of the Valsartan in Elderly Isolated Systolic Hypertension
(VALISH) study.34 Overall, 3260 patients aged 70–84 years were
randomised to a more tight (<140 mm Hg) or less tight (140–
150 mm Hg) systolic BP control. Valsartan was the first-line
drug in all patients, with possible combination with other drugs,
except other angiotensin receptor blockers, in order to achieve
the assigned BP target. At the end of the study (median
follow-up 3 years), systolic BP decreased by 5.4 mm Hg more in
the tight BP control group, but the primary outcome, a compos-
ite of fatal and non-fatal cardiovascular disease and renal
failure, was only modestly reduced in the more tight control
group (10.6 vs 12.0 per 1000 patient-years, p=0.38).

Given the uncertainty in the evidence for BP target in the
elderly, the current guidance documents from the main Asian
hypertension societies recommend a target of <150/90 mm Hg
for older adults, but they differ in the ages at which this
applies.24–28

For the Chinese guidelines,27 this target applies for subjects
over the age of 65 years; for the Japanese,25 it applies for ‘late-
phase elderly’; the Korean guidelines26 recommend a target sys-
tolic BP between 140 and 150 mm Hg in patients over the age
of 65 years, while the Taiwan guidelines24 advocate a target BP
of <150/90 mm Hg for elderly subjects over the age of 80 years.

THE CHOICE OF BP-LOWERING DRUGS
A number of clinical trials conducted in Asian patients have
demonstrated that lowering BP is associated with reduced car-
diovascular risk.19 35 36

For example, the Systolic Hypertension in China (Syst-China)
trial35 showed that lowering BP with a step-wise active treat-
ment with a calcium channel blocker (CCB) with or without an
ACE inhibitor (ACE-I) and/or a thiazide diuretic significantly
reduced the rate of cardiovascular events by 37%, fatal and non-
fatal strokes by 38%, stroke mortality by 58% and total mortal-
ity by 39%.35

Similarly, the Felodipine Event Reduction (FEVER) trial36

demonstrated that in patients with moderately complicated
hypertension from China, even a difference in systolic/diastolic
BP as small as 4/2 mm Hg, such as that induced by adding
low-dose felodipine to low-dose hydrochlorothiazide, was
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associated with substantial reductions in the incidence of most
types of cardiovascular events (−33% for cardiovascular deaths
and −27% for fatal and non-fatal stroke).36

There is much agreement in the recommendations for drug
treatment among the Asian guidelines. Those from China,
Korea and Taiwan recommend five classes of first-line drugs
(ACE-I, angiotensin receptor blockers (ARBs), beta-blockers
(BBs), CCBs and diuretics); only the Japanese guidelines relegate
BBs to second line.

Nevertheless, the most commonly used antihypertensive
drugs in Asian countries are the CCBs, generally followed by
ACE-Is and ARBs, although BBs are also frequently prescribed
in Taiwan.37

Of note, a CCB-based regimen has been reported to achieve
the highest rates of BP control, and it is recommended by the
Asian Pacific Heart Association as the preferred strategy to
improve BP control and to confront the aggravating epidemic of
stroke.38

In this context, some clinical studies in Asia and actively con-
trolled trials and pooled analyses from Europe and North
America showed a superior protection from stroke of CCBs
when compared with other agents.38 39 Nevertheless, optimal
treatment of hypertension often requires a combination therapy,
and as highlighted by the Japanese Combination Therapy of
Hypertension to Prevent Cardiovascular Events trial,40 it is very
difficult to demonstrate that differences within BP-lowering
drugs translate into differential effects with respect to
hypertension-related cardiovascular complications.

CONCLUSIONS
The prevalence of hypertension in most Asian countries has dra-
matically increased over the last few years, and the optimal man-
agement of this condition is, therefore, an important task.1

Several factors contributed to such changes in Asia, but accultur-
ation to Western lifestyle, modernisation and urbanisation are
considered the key contributing factors. It is now well known
that the social and environmental changes that accompany mod-
ernisation and urbanisation are important determinants of
health.41–43 New health risk activities related to urbanisation and
acculturation to Western lifestyle include saturated fat consump-
tion, excessive alcohol intake, sedentary lifestyle and physical
inactivity.41 These changes increase body weight, which is a well-
established risk factor for the development of hypertension.41

Nevertheless, features of Asian hypertension remain different
from those of Western countries. In particular, the relationship
between BP level and stroke incidence is generally stronger in
Asia, and there is a much higher incidence of haemorrhagic
stroke in these populations (figure 1, lower panel).

The last few years have seen a break in the previous recom-
mendation from Western guidelines to lower BP to <130/
80 mm Hg in high-risk patients. However, features of Asian
hypertension raise doubts concerning the real clinical applicabil-
ity of Western guidelines in Asian populations. In view of the
evidence that Asian populations have substantial differences
from Western countries in the characteristics of hypertension
and related cardiovascular disease burden, we agree with
current recommendations from Asian societies to lower BP to
<130/80 mm Hg for patients with hypertension who are at
increased risk of stroke.

Regarding treatment of hypertension in the elderly, it should
be noted that the linear relationship between systolic BP and
stroke risk is steeper among Asian than Caucasian populations
and that such a relationship appears to be unaffected by age
(figure 1, lower panel). This may be explained by the greater

proportion of strokes that were haemorrhagic in the Asian
population and by the closer association observed between BP
and haemorrhagic rather than ischaemic stroke.

Furthermore, the high prevalence of hypertension among the
elderly justifies a specific approach towards the treatment of
hypertension in this group of patients in Asia.

Taken together, these findings support the concerns of
experts that raising the threshold for systolic BP to 150 mm Hg
could lead to an increased incidence of stroke in Asia, and it
makes sense to adopt a target BP of <140/90 mm Hg in the
elderly provided it can be achieved without undue treatment
burden.

The paucity of data on the correct definition of the most
appropriate BP target in the elderly, highlighted by the few
available trials, should be perceived as a stimulus for future
research in Asia, not as an argument for questioning the benefit
of treatment.44

Finally, although antihypertensive drug treatment has demon-
strated efficacy in lowering BP and reducing cardiovascular
events, hypertension remains an area of significant unmet
medical needs in Asia. Control of BP is often suboptimal in clin-
ical practice with rates among Asian patients with hypertension
rarely exceeding 50%;37 furthermore, it is not entirely clear
whether reduction in cardiovascular events may be achieved
irrespective of the class of antihypertensive agent used.

Thus, selecting appropriate BP-lowering drugs is a particular
challenge in Asian populations because of the lack of sufficient
Asia-specific evidence.
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