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With the global spread of abdominal obesity, cardiovascular disease continues to spread to all countries of the
world. Given the large population, the challenges presented by cardiometabolic risk in the Asia Pacific region are
considerable. In addition to the clinical consequences of cardiovascular disease, in terms of its morbidity and
mortality, the diversity of the Asia Pacific region brings heterogeneity in approaches to prevention, diagnosis and
treatment of cardiometabolic risk. In this manuscript, we will review the current state of knowledge of car-
diometabolic risk in Asia Pacific and highlight the needs moving forward to tackle this public health challenge.

1. Introduction

Cardiovascular disease (CVD) continues to be a leading cause of
morbidity and mortality worldwide (Fig. 1). On the basis of large
epidemiology studies, a number of metabolic risk factors have been
identified to associate with CV risk and have been the primary focus of
efforts to predict and prevent the risk of clinical complications. The
beneficial effects of randomized controlled trials of therapies targeting
cardiometabolic risk factors have been increasingly incorporated into
clinical guidelines for disease prevention and treatment.

In more recent years, increasing concerns have been raised due to the
rise in presence of cardiometabolic disease in the Asia Pacific region,
accompanying the adoption of western lifestyle habits and the spread of
abdominal adiposity (Figs. 2-4). Whether this relates specifically to the
diagnosis of the metabolic syndrome, which can vary according to defi-
nition, or simply reflects the contribution of the individual risk factors is
unknown. This has implications as the metabolic syndrome is an
actionable diagnosis in Japan, with initiatives in place to facilitate both
its detection and preventing its progression [1]. Given the large popu-
lation of this region, the potential health, economic and social
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Fig. 1. Proportion of all deaths attributed to cardiovascular death annually in a
range of countries across the Asia Pacific region [96].

consequences are substantial. Furthermore, the diversity of the region, in
terms of language, economics and access to appropriate preventive and
therapeutic strategies, highlights the need to develop more effective and
comprehensive approaches to the management of cardiometabolic risk.
As a result, we convened a group of academic physicians with a major
interest in cardiometabolic risk to discuss strategies to more effectively
target cardiometabolic risk in Asia Pacific. In this review, we have
attempted to define the scope of the problem, what is known in the re-
gion and importantly limitations in our knowledge, in order to identify
novel steps to improve disease prevention.

1.1. Obesity

Increasing rates of adiposity has been attributed to a range of chronic
disease complications worldwide. Global studies estimate a prevalence of
overweight in 39% of adults and obesity in 13% [2]. This is likely to
worsen with estimates that nearly one in five adolescents are overweight.
Asia Pacific demonstrates marked heterogeneity across the region with
regard to both the prevalence of obesity and its rate of consequent fatal
complications, ranging from rates less than 5% in South Korea, Japan and
Singapore through to more than 35% of individuals in the Middle East
and Polynesia [2]. Since 1975 this has more than doubled in the majority
of countries across the Asia Pacific region [2]. These changes have
occurred as a consequence of a broad increase in daily caloric intake, not
matched by an appropriate increase in energy expenditure. As obesity
associates with the full complement of cardiometabolic risk factors, there
remain major efforts to tackle adiposity from both a public health and
interventional perspective. This has led to efforts across the region that
attempt to promote both the availability and consumption of more
healthy diets and looking to increasing daily exercise. At a medical level,
a range of pharmacotherapies have been developed with the aim to both
promote weight loss and reduce cardiovascular risk, although the later
has proven difficult to establish in large clinical trials to date [3].
Contemporary trials of glucagon-like 1 peptide receptor agonists which
have been demonstrated to promote weight loss, improve glycemic
control and reduce cardiovascular risk in patients with type 2 diabetes
[4] are now being investigated in the setting of overweight and obesity
without diabetes [3]. For those patients with the most severe forms of
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Fig. 2. Proportion of adults with physical inactivity (top panel), tobacco use
(middle panel) and average daily salt consumption (lower panel) in a range of
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countries across the Asia Pacific region [96].
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Fig. 3. Proportion of adults with raised blood pressure (top panel), diabetes
(middle panel) and obesity (lower panel) in a range of countries across the Asia
Pacific region [96].
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Fig. 4. Proportion of adults with dyslipidemia (defined as either a total
cholesterol >6.2 mmol/L or 240 mg/dL) in a range of countries across the Asia
Pacific region.

obesity, bariatric surgery has now been demonstrated to not only result
in weight loss, but also to improve the cardiometabolic risk profile [5].
How this translates to reductions in cardiovascular event rates remain to
be determined.

1.2. Diabetes mellitus

Over the past three decades, diabetes mellitus and its associated
complications have reached epidemic levels worldwide, particularly in
developing countries. It has been estimated that there are 138.2 million
people with diabetes living in the Western Pacific region, 90% of these
being type 2 diabetes mellitus. Furthermore, the number of cases has
been projected to rise to 201.8 million by 2035. Asia is one of the major
epicentres of the type 2 diabetes global epidemic, with China and India
having the largest number of diabetic individuals in the region. Of
paramount concern is the increasing prevalence of diabetes in the region.
The prevalence of diabetes in China was 0.67% in 1980, and the latest
survey data from 2013 estimates that this figure has risen to 10.9%, and
that for prediabetes was 35.7% [6]. Among individuals with diabetes,
just 36.5% were aware of their diagnosis and only 49% of those treated
had adequate glycemic control. In India, data from a population-based
cross-sectional study reported in 2017 that the national prevalence of
diabetes was 7.3% and prediabetes was 10.3%, and almost half of the
individuals identified with diabetes in the study were previously undi-
agnosed [7]. Moreover, the rapid growth in the prevalence of type 2
diabetes among adolescents and young adults in South-East Asia and the
Western Pacific regions is particularly concerning [8].

The rising prevalence of diabetes in Asia has been attributed to the
changes in lifestyle associated with rapid industrialization and urbani-
zation interacting with genetic and epigenetic factors. In comparison
with Caucasians, Asians tend to develop diabetes at a younger age (5-10
years earlier) and at a lower body mass index (BMI). Despite being less
obese, Asians are more insulin resistant as they have more visceral
adiposity than Caucasians regardless of BMI. In addition, beta cell
dysfunction also plays an important role in the pathogenesis of diabetes
in Asians, particularly in those who are not obese or have a strong family
history. There is also a predisposition to impaired insulin secretion, and
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beta cell exhaustion is likely to occur at a younger age. Hence, Asians
tend to have poorer beta-cell reserve and greater insulin resistance
compared to Caucasian populations [8-10].

1.3. Complications of diabetes

Most patients with diabetes have at least one or more complications,
with cardiovascular complications being one of the major causes of
morbidity and mortality. A recent post hoc analysis from the Action in
Diabetes and Vascular Disease trial (ADVANCE) has shown that overall,
type 2 diabetic patients from Asian countries have a lower risk of major
coronary events and peripheral vascular disease than patients from
eastern Europe or established market economies [11]. On the other hand,
they have a higher incidence of stroke and renal complications. Hetero-
geneity has been demonstrated within different regions in Asia as the
susceptibility to vascular complications varies across ethnicities. There
are ethnic differences in the pattern of diabetes complications, and ge-
netic background, lifestyle and patient awareness of complications might
have contributed to these ethnic differences. In the WHO Multinational
Study of Vascular Disease in Diabetes, the prevalence of cardiovascular
complications was high in South Asia, but lower in China, Hong Kong,
and Japan [12]. These reported variations may be partly attributed to
differences in the detection of coronary artery disease and in the duration
of diabetes mellitus of the recruited subjects. Recent studies in multi-
ethnic populations have also confirmed the high prevalence of cardio-
vascular complications among South Asian populations, with the risk of
cardiovascular mortality in South Asian men being twice that of Euro-
pean men [13]. Furthermore, the risk of diabetic kidney disease is much
higher in Asian countries than in Western countries [9,11]. In China, the
rates of proteinuria and retinopathy were significantly higher compared
with other centres in the WHO Multinational Study of Vascular Disease in
Diabetes [14].

Since the onset age of diabetes tends to be younger in Asians, there is
a large proportion of individuals with young-onset diabetes (defined as
diagnosis of diabetes before 40 years of age) in Asia. Earlier onset of
disease is associated with a greater lifetime risk of diabetes-associated
complications. It has been shown that many of the patients with
young-onset diabetes have poor metabolic profiles. Coupled with long
disease duration, individuals with young-onset diabetes had a 30%-50%
higher age-adjusted incidence of cardiovascular and renal events
compared with those with late onset diabetes at a similar age [15].
Overall, complications such as end-stage renal disease and cardiovascular
disease are common in the Asian region. These complications are costly
and have a major impact both on the individual as well as the healthcare
system [16].

1.4. Treatment of diabetes in Asia Pacific

The current management of diabetes in most regions of Asia is sub-
optimal. In China, it has been estimated that only half of patients who
received treatment had adequate glycemic control. A cross-sectional,
multicenter observational study in China carried out to investigate the
blood glucose, blood pressure, and blood lipid control among patients
with type 2 diabetes demonstrated that the proportion of patients who
achieved their individual target goals for the control of blood glucose,
blood pressure and blood lipids were 47.7%, 28.4%, and 36.1%,
respectively. Additionally, only 5.6% of patients achieved all three target
goals [17]. Poor glycemic control (70-80% above target for HbA;c
control) has also been reported in India and other South Asian countries,
and control of cardiovascular risk factors is poor as well [18].

In a large longitudinal cohort of Chinese adults with type 2 diabetes in
Hong Kong; improving the control of risk factors demonstrated a
reduction in the incidence of complications due to diabetes and mortality
[19]. Over a 13-year period, the proportion of patients achieving
HbA;.<7.0% increased from 32.9 to 50.0%, blood pressure <130/80
mmHg from 24.7 to 30.7%, and LDL cholesterol <2.6 mmol/L from 25.8
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to 38.1%. A corresponding reduction in the incidence of cardio-renal
complications and mortality was observed. Among the high-risk in-
dividuals with long duration diabetes (>15 years), the crude incidence of
acute myocardial infarction decreased from 8.7 to 5.8, stroke from 13.5
to 10.1, end stage renal disease from 25.8 to 22.5, and death from 29.0 to
26.6 per 1000 person-year. Despite these observed improvements,
considerable gaps in patient care still remain because up to 50-70% of
patients did not achieve treatment targets. Though the risks of compli-
cations have fallen, the disease burden is still substantial. The decrease in
the risk of complications within the diabetic population is
counter-balanced by the rapid increase in the prevalence of diabetes.

1.5. Challenges for treatment of diabetes

Sustainable strategies in the prevention of diabetes addressing
obesity, physical inactivity, unhealthy dietary habits and smoking are
urgently needed. Lifestyle intervention, smoking cessation, health edu-
cation and patient empowerment will help to reduce the burden of dia-
betes. Management of risk factors from diagnosis is necessary to reduce
the risk of microvascular and macrovascular complications. Greater ef-
forts are therefore required to improve control of glycemia and CV risk
factors as the beneficial effects of a multifactorial intervention approach
has been demonstrated in clinical studies [19,20]. In addition to statin
therapy, novel anti-diabetic agents like the sodium-glucose co-trans-
porter 2 inhibitors and GLP-1 agonists have recently been shown to
confer CV benefit in type 2 diabetic patients with cardiovascular disease.
However, the much greater costs of these new agents present major ac-
cess issues for the majority of patients with type 2 diabetes in the region.
The development of national clinical management guidelines, taking into
account both social, cultural and economic factors will help to improve
diabetes care in the region.

1.6. Hypercholesterolemia

Hypercholesterolemia is a major risk factor for atherosclerotic disease
[21] and may contribute to observations that CVD mortality is still dis-
proportionally high in many Asia Pacific countries [22]. Data from
several large registries has demonstrated that management of CV risk
factors such as hypercholesterolemia, hypertension, and diabetes melli-
tus is both suboptimal in patients with documented CVD and patients
with risk factors without clinically manifest CVD [23-25]. Although it
has been demonstrated that the event rate in patients with good risk
factor management is lower than those without [26], the overall need for
aggressive risk factor management remains high. Moreover, the preva-
lence of CVD risk factors such as hypertension and diabetes mellitus is
increasing, thus suggesting that CVD will become a bigger problem in
Asia Pacific in the future.

Data from 120 studies during 2010-2014 on the prevalence and
control rate of hypercholesterolemia demonstrated that the prevalence of
hypercholesterolemia was 64-74% in patients with coronary artery dis-
ease (CAD), 40-70% in patients with stroke, 60-80% in patients with
peripheral arterial disease (PAD), 50-84% in patients with diabetes, and
30-60% in patients with multiple risk factors [23]. Despite a high pro-
portion of patients taking lipid lowering medication, there was still high
variability in cholesterol levels, with overall levels varying from 15 to
65%. Among patients with heterozygous familial hypercholesterolemia,
more than 90% were receiving pharmacological treatment, but less than
half achieved therapeutic levels. Data on secondary prevention showed
that if the therapeutic goal of LDL is less than 70 mg/dl, the control rate
was 5.7-14.3%. However, if the goal is an LDL less than 100 mg/dl, the
rate of control was 24.1-55.7%. For type 2 diabetes mellitus, if the goal is
an LDL less than 70 mg/dl, the control rate is 7.0-26.6%. When the LDL
goal is 100 mg/dl, the control rate was 22.7-68.5%. These findings
suggest that in secondary prevention aiming for a lower LDL level are
likely to have a beneficial effect on overall serum lipid levels. Similarly,
data on primary prevention in populations with high CV risk indicates
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that if the LDL goal is 100 mg/dl the control rate is 10.6-65.3%. When
the LDL goal is 115 mg/dl the control rate was 44.7%. The data on
cholesterol control rate does not differ when comparing studies using
Caucasian and Asian cohorts.

An analysis of cholesterol levels among patients with established CVD
and multiple risk factors in REACH registry cohort was performed [24]
and showed that 38% of patients followed up at the outpatient clinic had
a cholesterol level above 200 mg/dl (5.18 mmol/L) with the variability of
9.3% at the country levels. This study also demonstrated that countries
with a higher gross national income had a lower odds of elevated
cholesterol and countries with a higher proportion of out-of-pocket
payment had a higher odds of elevated cholesterol. This finding indi-
cated that country economics and the healthcare system may influence
the achievement rate of cholesterol treatment, warranting further
investigation in future studies.

The prevalence of heterozygous familial hypercholesterolemia is
approximately 0.4% or 1 in 250 individuals and 1 in 200,000 for ho-
mozygous familial hypercholesterolemia [27]. The prevalence is consis-
tent among data from different regions around the globe. Unfortunately,
considerable gaps exist across the region in terms of physician awareness
of the prevalence, importance and approach to diagnosis of familial hy-
percholesterolemia, which has important implications with regard to
both early initiation of preventive therapies and cascade screening of
relatives [28]. Current guidelines for the treatment of patients with fa-
milial hypercholesterolemia recommends an LDL goal less than 100
mg/dl for adults, less than 70 for those with established CVD or diabetes,
and less than 135 mg/dl for children [29]. Despite the use of statin and
ezetimibe, the achievement rate of LDL cholesterol reduction is still poor
in this population. The development of PCSK9 inhibitors which have a
potent effect on LDL cholesterol reduction will hopefully shed some light
on this therapeutic area and improve outcomes for patients with familial
hypercholesterolemia [29]. Beyond simplifying treatment strategies
based on proposed lipid targets, comprehensive investment in devel-
oping models of care for management of familial hypercholesterolemia
are urgently needed, with greater gaps identified in less economically
developed countries within the region [30].

One major factor underlying inability to achieve effective LDL
cholesterol lowering in high risk patients involves problems with medi-
cation tolerance and adherence. Increasing attention has recognised that
many patients will stop taking statin therapy within the first year of
prescription [31]. In addition to general challenges with long term
medication compliance, the incidence of side effects attributed by pa-
tients to statin therapy are likely to contribute to discontinuation [32].
While the true rate of muscle injury with statin therapy remains very low,
cohort studies have reported that 20-30% of patients may experience
muscle pains in association with statin treatment. While blinded
cross-over studies have demonstrated a fairly significant nocebo effect
[33], the reality in clinical practice is that these symptoms have the
potential to promote either inappropriate dose reduction or elimination
of statin therapy altogether in these patients. When combined with re-
ports of a greater incidence of diagnosis of type 2 diabetes in statin
treated patients, who are likely to have had pre-diabetes prior to
adminstration [34], in addition to reports of a range of other potential
symptoms, particularly those related to neurocognitive function [32],
patients appear to be constantly exposed to reports of negative aspects of
therapy, without any attention paid to the clinical benefits, which have
been unequivocally demonstrated in multiple clinical trials. This creates
a major problem for effective CV risk reduction across the world, despite
unequivocal evidence of their macrovascular benefit on coronary and
cerebrovascular events, even in the setting of diabetes [35]. While
limited information on statin intolerance and adherence is known on
patients across the Asia Pacific region [36], the clinical implications of
not targeting this challenge are considerable.
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1.7. Lipid factors beyond LDL cholesterol

The residual risk of CV events, despite widespread use of lipid
lowering agents, has highlighted the ongoing need to target risk factors
beyond LDL cholesterol. Atherogenic dyslipidemia is characterized by
the presence of hypertriglyceridemia, low levels of high-density lipo-
protein (HDL) cholesterol and elevated circulating concentrations of
small, dense LDL particles [37]. This combination of lipid abnormalities
is considered to be highly atherogenic, with evidence of heightened CV
risk, even when LDL cholesterol levels are at current treatment goal levels
[37]. Their close association with obesity, insulin resistance and type 2
diabetes further intensifies their impact on CV risk. With increasing rates
of obesity in the Asia Pacific region, the prevalence of atherogenic dys-
lipidemia has increased [38]. This is further compounded by the
appearance of atherogenic dyslipidemia at lower BMI levels than
encountered in western nations [39,40].

Treatment of atherogenic dyslipidemia has proven to be challenging.
Despite widespread interest in HDL cholesterol raising, clinical trials of
several classes of agents (CETP inhibitors, niacin) have been disap-
pointing [41-46]. Infusion of HDL mimetics have had variable effects on
atherosclerotic plaque in studies conducted outside of the region,
although the impact of one agent on cardiovascular outcomes is currently
being evaluated in a large clinical trial [47-54]. Hypertriglyceridemia, in
combination with low HDL cholesterol levels, has also been targeted by a
range of therapies with variable effects. Fibrates lower triglycerides and
raise HDL cholesterol, with evidence of cardiovascular benefit with
gemfibrozil, but not with other agents [55-57]. Meta-analyses have
demonstrated the greatest clinical benefit of fibrates in patients with
baseline hypertriglyceridemia [55]. Pioglitazone has similar lipid effects,
in addition to its benefit on insulin sensitivity. While a large outcome trial
failed to demonstrate benefit with pioglitazone [58], subsequent ana-
lyses revealed a reduction in clinical risk in patients with prior infarction
[59] and slowing of progression of coronary atherosclerosis [60]. In fact,
lowering the triglyceride/HDL cholesterol ratio strongly associated with
the slowing of plaque progression [61]. In insulin-resistant patients
following a stroke or transient ischemic attack, pioglitazone treatment
was demonstrated to reduce subsequent cardiovascular events [62].
Further developments with more potent or combination peroxisome
proliferator-activated receptor (PPAR) agonists has also failed to be of
clinical benefit.

More recent studies of a selective PPAR modulator, which brings the
promise of lipid efficacy with a more favorable safety profile, in Japan
have led to a large clinical trial to evaluate its impact on cardiovascular
events in patients with atherogenic dyslipidemia [63]. In a similar
fashion, administration of high doses of eicosapentanoic acid (EPA) have
been demonstrated to reduce cardiovascular events in several large
studies [64,65]. While this benefit does not necessarily correlate with
changes in either triglycerides or HDL cholesterol, imaging studies have
demonstrated that this strategy does exert favorable effects on coronary
atherosclerosis [66,67]. This provides a novel approach to patients with
high cardiovascular risk and has led to an increase use of EPA, particu-
larly in Japanese clinics. Additional approaches involve directly targeting
factors that influence metabolism of triglyceride rich lipoproteins [68,
69]. However, these programs are at an early stage, with no real expe-
rience by patients in Asia Pacific.

Lp(a) has emerged as an additional lipid target for both risk predic-
tion and therapeutic modification. This atherogenic lipoprotein has been
demonstrated to exert proinflammatory, prothrombotic and procalcific
effects in addition to its conventional impact on the artery wall as an
apolipoprotein B containing particle [70]. While cohort studies have
demonstrated the curvilinear relationship between Lp(a) levels and CV
risk for decades [71], more recent reports from genomic analyses have
implicated Lp(a) directly in the causal pathway for both atherosclerosis
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and calcific aortic stenosis [72]. A major challenge in the Lp(a) field has
been the ability to develop effective Lp(a) lowering strategies. Statins are
known to raise Lp(a) levels to a modest degree [70]. Niacin and estrogen
both lower Lp(a) [70], yet both have failed to reduce CV events in
contemporary trials. Apheresis can be used to lower Lp(a) levels in a
small number of very high-risk patients [73]. While PCSK9 inhibitors
lower Lp(a), with reports that this contributes to their clinical benefit
[74,75], they will continue to be primarily used to lower LDL cholesterol
levels. A number of important therapeutic advances have presented the
opportunity to directly lower Lp(a) through the delivery of antisense or
RNA inhibitory approaches [76]. While early studies have demonstrated
favorable efficacy and safety, they will need to be further evaluated in
larger trials. This attention to Lp(a) as a potentially modifiable risk factor
will lead to further investigation to understand the patterns of Lp(a), both
in terms of its overall quantity [77,78] and its specific isoforms [79,80],
across the Asia Pacific region and expand a limited degree of literature
further confirming it as an important driver of CV risk in these countries.

1.8. Hypertension

Hypertension is the leading preventable risk factor for premature
death. Approximately 54% of stroke and 47% of ischemic heart disease
are reported to be attributed to high blood pressure [81]. The global
prevalence of hypertension ranges from 24.1% to 31.1% in men, and
20.1%-30.1% in women [82-84], which has been gradually increasing.
In a report, 26.4% of the adult population worldwide had hypertension in
2000, and this number is predicted to increase to 29.2% by 2025 [85].
The prevalence of hypertension in the Asia Pacific region is relatively
comparable to other parts of the world [86-89]. A systematic analysis
from 90 countries has shown that the prevalence of hypertension in East
Asia and Pacific region (32.7% for men, 29.2% for women in 2010) was
similar to other parts of the world (31.1% in men, 28.5% in women) [84].
The crude prevalence of hypertension in the Asia pacific region ranged
from Fiji’s less than 10% to Mongolia’s over 40% [83]. Age-adjusted
prevalence of hypertension, however, was approximately 30% in men
and 25% in women, which is comparable to that in Western/developed
countries [83]. While the percentage of the hypertensive patients is
relatively similar, given the large populations in the region the numbers
of hypertensive patients in East Asia and Pacific region in 2010 are re-
ported as 232 million in men and 207 million in women [84], high-
lighting the tremendous public health burden in this region.

The impact of hypertension in Asians has been investigated in The
Asia Pacific Cohort Studies Collaboration (APCSC) [90,91]. This study
included 44 prospective cohort studies from the Asia Pacific region and
found that the impact of risk factors including BMI, total cholesterol,
smoking, HDL cholesterol, and triglycerides was similar between Aus-
tralian/New Zealand cohorts and Asian cohorts. However, the hazard
ratio for fatal coronary heart disease was 1.22 for each 10 mmHg
increment in Australia/New Zealand cohorts, while the ratio was 1.31 in
Asian population, suggesting an increased importance of controlling
blood pressure in Asians, compared with Caucasians.

An extensive cohort study from Japan reports an interesting trend.
The Hisayama study, a well-organized population-based prospective
study in Japan, shows data from over half a century demonstrating
secular trends in cardiovascular disease and risk factors [87]. In their
study, the prevalence of hypertension did not show a dramatic change
in the past half-century (men: 38.4% in 1961 and 41.3% in 2002).
However, average blood pressure levels of hypertensive individuals
showed a continuous decrease as a result of the hypertensive treatment.
Marked reduction in salt intake (18.3g/day in 1965 to 9.8g/day in
2004) is also considered to have played a role. The study also demon-
strated a significant reduction in hemorrhagic stroke over the study
decades. However, there was not a clear trend in the incidence of
myocardial infarction, which is presumably due to increased prevalence
of other metabolic risk factors, possibly negating the benefit of
improvement in hypertension control [87]. These findings suggest the
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importance of comprehensive treatment strategy in the prevention of
atherosclerotic disease.

In a report from NCD Risk factor collaboration, the highest worldwide
blood pressure levels have shifted from high-income countries to low-
income countries in South Asia and sub-Saharan Africa [82]. In their
report, East, Southeast Asia, and South Asia showed a trend towards
higher mean systolic blood pressure, while high-income Asia Pacific
countries including Singapore, South Korea, and Japan showed a
declining mean systolic blood pressure. Although the prevalence of hy-
pertension cannot be easily modified by lifestyle modifications, medical
treatment is highly effective in controlling hypertension. The lowering
trend of blood pressure in high-income Asia Pacific countries can be
explained by the spreading use of antihypertensive treatments. Thus,
disparities in the access to medical resources may pose an important
challenge when trying to achieve optimal treatment goals in lower in-
come regions.

Other challenges in treating hypertension may include suboptimal
awareness and undertreatment. Several studies from China reported that
the awareness of hypertension was as low as 30%-40% [88,89]. Since
there is minimal to no symptoms related to elevated blood pressure, more
awareness should be emphasized. Undertreatment is another issue. A
prospective cohort study including 500,223 Chinese participants showed
that only 29.6% among those treated for hypertension achieved blood
pressure control [88]. These may not exactly be region-specific issues;
however, the sizeable population in Asia warrants more efforts in public
education, early diagnosis and rigorous blood pressure control in primary
care.

1.9. Smoking

Tobacco smoking continues to present a major preventable cause of
chronic disease worldwide, with increasing evidence of the geographic
spread of its health burden from higher income to lower income coun-
tries [92]. Among a range of modifiable risk factors, smoking is only
second to high blood pressure with regards to the total number of
attributable deaths worldwide, accounting for more than 7 million
deaths on an annual basis [92]. Mechanistic studies have implicated
smoking as a major factor promoting inflammatory, oxidative and
thrombotic pathways involved in the generation and progression of
atherosclerotic cardiovascular disease. While increasing efforts in each
country have attempted to reduce the amount of smoking, both the rate
of smoking and attributable deaths remains high in many parts of the
Asia Pacific region [92]. Ongoing strategies are required at both a pop-
ulation level and in the context of clinical consultation to reduce smoking
rates to reduce cardiovascular risk.

1.10. Additional aspects for consideration

Beyond these conventional and modifiable risk factors, a number of
additional points require ongoing attention with regard to attempts to
achieve more effective prevention of CVD in the Asia Pacific region. As
highlighted in this review, there remains a major evidence gap across the
region with regard to the epidemiology of cardiometabolic risk. The
paucity of research in this space is paralleled by a consistent under-
representation of patients from the Asia Pacific region in clinical trials.
When patients are recruited in such trials, background therapy can often
be different, largely due to systematic approaches to under-dosing of
medications in the region. This has major implications with regard to
subsequent attempts to translate evidence-based therapies to the clinic.

Lifestyle guidelines can be challenging, given the heterogeneity of
diet and exercise throughout the region. However, efforts to promote
consumption of a more balanced diet, looking to reduce intake of satu-
rated fat and sugar, with moderate consumption of alcohol and attention
to regular exercise, should be encouraged. More recent focus on the
importance of air and noise pollution as causal mediators of atheroscle-
rotic disease will lead to new efforts to reduce their associated CVD risk.
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Clinical trials have also highlighted the potential to target novel path-
ways implicated in CVD. The benefits of both the interleukin 1 antagonist,
cannakinumab [93], and colchicine [94] in large clinical trials have sug-
gested that targeting inflammation may provide an alternative approach to
reducing residual risk. In a similar fashion, the rise in abdominal obesity
throughout Asia Pacific presents the opportunity to directly target this
factor to reduce CVD risk. While several anti-obesity agents have failed to
demonstrate CV benefit, there is ongoing interest in the use of agents that
more directly modulate the abnormal metabolic factors associated with
obesity [95]. Given the large population of higher risk patients within Asia
Pacific, a greater need is required to include them in future clinical trials.

In addition to an urgent need to increase the access of high CV risk
patients within Asia Pacific to clinical trials of novel cardioprotective
agents, we also need to develop more effective approaches to providing
equitable access to proven therapies. This will require delivery of these
agents to all parts of Asia Pacific, in an affordable manner, and for
effective approaches to promote their implementation in health care
systems. This will require thoughtful attempts to promote the evidence
base across a diverse network of primary care physicians, specialists with
a predominant interest in cardiovascular prevention and allied health
care professionals throughout the region. Coordinated efforts to increase
access and promote evidence-based prescription practices will be
required, with sensitivity to local needs.

2. Conclusion

The large population combined with an increasing prevalence of
cardiometabolic risk factors presents a formidable challenge to curb the
risk of developing CVD in the Asia Pacific region. The cultural and eco-
nomic diversity across the region highlights the need to develop coor-
dinated approaches to research and implementation, while at the same
time recognising local factors that may influence the ability to effectively
implement new approaches to CVD prevention and treatment.
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