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Abstract: Cardiovascular disease (CVD) is a growing burden across the world. In Asia and 

the Middle East, in particular, CVD is among the most prevalent and debilitating diseases. 

Dyslipidemia is an important factor in the development of atherosclerosis and associated 

cardiovascular events, and so effective management strategies are critical to reducing overall 

cardiovascular risk. Multiple dyslipidemia guidelines have been developed by international 

bodies such as the European Society of Cardiology/European Atherosclerosis Society and the 

American College of Cardiology/American Heart Association, which all have similarities in 

practice recommendations for the optimal management of dyslipidemia. However, they differ in 

certain aspects including pharmacological treatment, lifestyle modification and the target levels 

used for low-density lipoprotein cholesterol. The evidence behind these guidelines is generally 

based on data from Western populations, and their applicability to people in Asia and the Middle 

East is largely untested. As a result, practitioners within Asia and the Middle East continue to 

rely on international evidence despite population differences in lipid phenotypes and CVD risk 

factors. An expert panel was convened to review the international guidelines commonly used 

in Asia and the Middle East and determine their applicability to clinical practice in the region, 

with specific recommendations, or considerations, provided where current guideline recom-

mendations differ from local practice. Herein, we describe the heterogeneous approaches and 

application of current guidelines used to manage dyslipidemia in Asia and the Middle East. We 

provide consensus management recommendations to cover different patient scenarios, including 

primary prevention, elderly, chronic kidney disease, type 2 diabetes, documented CVD, acute 

coronary syndromes and family history of ischemic heart disease. Moreover, we advocate for 

countries within the Asian and Middle East regions to continue to develop guidelines that are 

appropriate for the local population.
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Cardiovascular disease and dyslipidemia in Asia and 
the Middle East
The increase in urban spread in developing countries has been accompanied by a 

rising burden of chronic non-communicable diseases, such as cardiovascular disease 

(CVD). Developing countries account for approximately 80% of the global mortality 

related to CVD;1,2 in Asia and the Middle East, CVD is among the most prevalent 

and debilitating diseases.2,3 It is well established that dyslipidemia is an important 

cardiovascular risk factor, with the failure to attain optimal lipid levels contributing 

significantly to the residual risk of CVD.4 According to Global Health Observatory 
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data of the World Health Organization (WHO), 2.6 million 

deaths each year are attributable to dyslipidemia, which in 

2008 had a global prevalence of 37% in males and 40% in 

females.5 Due to the role of dyslipidemia in the development 

of atherosclerosis and associated cardiovascular events, the 

effective management of dyslipidemia is a high priority 

in cardiovascular prevention. A 10% reduction in serum 

cholesterol in males aged 40 years old has been reported to 

reduce the risk of ischemic heart disease by 50%, with this 

risk reduction achieved within 5 years.6

Multiple dyslipidemia guidelines developed by inter-

national bodies have been published; these share the goal 

of providing clinical guidance on the optimal management 

of dyslipidemia, but differ in their emphasis on pharmaco-

therapy, stratification of patient groups, lifestyle modification 

and use of a fixed target or percentage reduction in low-

density lipoprotein cholesterol (LDL-C).7 Importantly, these 

guidelines have been developed for Western populations, and 

their applicability to the geographically diverse and ethni-

cally and culturally heterogeneous populations of Asia and 

the Middle East is largely untested. Only recently, regional 

guidelines have been published specifically for the manage-

ment of dyslipidemia in the Middle East,8 and no equivalent 

region-wide guidelines for Asia have been published to date. 

As a result, regional societies and practitioners within Asia 

and the Middle East continue to rely on international evidence 

despite population differences.9

Dyslipidemia prevalence and groups at increased risk in 

Asia and the Middle East are summarized in Table 1.2,10–21 

Unlike in Western populations where dyslipidemia is predomi-

nantly characterized by high levels of LDL-C, in Asia and the 

Middle East there is evidence of a predominance of low levels 

of high-density lipoprotein cholesterol (HDL-C), as well as 

an increased prevalence of hypertriglyceridemia.2,14,18,22–27 The 

relevance of this phenotype is currently unknown, but the 

expression of low levels of HDL-C has been implicated as a 

CVD risk factor.27,28 Further research needs to be undertaken 

to determine whether or not HDL-C should be a therapeutic 

target in such individuals. In the interim, such findings sug-

gest a need for comprehensive screening in affected groups.29

In the Middle East in general, patients present with 

cardiovascular events, including myocardial infarction, at 

a younger age on average than patients elsewhere, with an 

associated high prevalence of diabetes mellitus, obesity, 

hypertension and smoking.30,31 Compared with Western coun-

tries, the prevalence of diabetes mellitus is markedly higher 

in Asian countries and is linked with a high rate of strokes 

and ischemic heart diseases, with population-attributable risk 

highest for high blood pressure, total cholesterol, obesity 

and smoking.32 However, the epidemiology of CVD within 

these regions shows considerable variation. For example, in 

Saudi Arabia, which has a large number of itinerant work-

ers, CVD is associated with smoking, high fat and low fiber 

intake, lack of exercise and sedentary lifestyle, in addition 

Table 1 Dyslipidemia prevalence and groups at increased risk in Asia and the Middle East

Asia Middle East

People’s 
Republic of 
China

Indonesia Malaysia Philippines Taiwan Thailand Egypt Saudi 
Arabia

UAE

Overall 
prevalence in 
adults

54% overall High tC, 43%;  
high tG, 26%;  
high LDL-C, 
83%;  low 
HDL-C, 23%

48% overall High tC 
46.9%; high 
LDL-C 47.2%; 
low HDL-C 
71.3%; high 
tG 38.6%

High 
tC, 13% 
males, 10% 
females; 
high tG, 
21% males, 
8% females

66.5% overall; 
high LDL-C 
29.6%; 
high tG 
38.6%; 
low HDL-C 
47.1%

76% overall High tC, 
8.5%; 
high tG, 8.5%; 
high LDL-C, 
7.4%
low HDL-C, 
48.7%

44–75% 
overall

Groups at 
increased risk

Han Chinese, 
males, age, family 
history, college 
education, 
current smoker, 
overweight and 
obesity, HYt and 
DM

Minangkabau 
females 
>40 years, and 
Sundanese 
males 
<40 years

risk is 
increased in 
females vs. 
males

risk is 
increased in 
females vs. 
males

Increased 
risk of 
high tG in 
males vs. 
females

Female sex, 
increasing 
age, urban 
living

– Increasing age Male sex, 
increasing 
age

references 10–13 14,15 16 17 18 19 2 20 2,21

Abbreviations: DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; HYt, hypertension; LDL-C, low-density lipoprotein cholesterol; tC, total cholesterol; 
tG, triglycerides; UAE, United Arab Emirates.
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to a predominance of low HDL-C and high levels of triglyc-

erides.2,23,25,33 An unusually high prevalence of low HDL-C 

has also been observed in the Philippines,17 which presents 

an intriguing dilemma for possible treatment strategies. In 

Indonesia, one study showed the tremendous variation in 

lipid profiles among the Minangkabau, Sundanese, Javanese 

and Buginese ethnic groups.15 In a rural Chinese population, 

smoking, lower education, obesity and low HDL-C predicted 

increased cardiovascular risk.13

Owing to the lack of region-specific guidelines, practi-

tioners in the Asian and Middle East regions are attempting 

to bridge the gap between major international guidelines and 

the unique needs of local populations regarding the optimal 

management of dyslipidemia. To this end, a number of coun-

tries throughout these regions have developed, or are in the 

process of developing, local clinical practice guidelines in 

an effort to improve the management of dyslipidemia among 

local populations (Table 2).34–39 Rather than developing such 

guidelines from first principles, existing guidelines such as 

those issued by the European Society of Cardiology (ESC)/

European Atherosclerosis Society (EAS) and the American 

College of Cardiology (ACC)/American Heart Association 

(AHA) inevitably form the basis for a review intended to 

guide the development of optimized local guidelines. The 

aim of this article is to review these updated guidelines to 

determine their applicability to local clinical practice. Herein, 

we summarize the expert opinion of practitioners involved in 

the care of patients with dyslipidemia in the People’s Republic 

of China, Egypt, Indonesia, Malaysia, the Philippines, Saudi 

Arabia, Taiwan, Thailand and the United Arab Emirates. 

Professor Philip Barter from Australia served as an expert 

advisor to the group.

Current guidelines on dyslipidemia
Major dyslipidemia clinical practice guidelines approach 

primary prevention with the common aim of providing 

guidance on the optimal management of dyslipidemia; yet 

confusion often persists among physicians due to differ-

ences between these guidelines.7 This appears to have been 

the case since the ACC/AHA published its 2013 guidelines 

on the treatment of blood cholesterol,40 which considered 

evidence from randomized controlled trials (RCTs) only 

when formulating recommendations. The 2013 ACC/AHA 

guidelines emphasize statin monotherapy on the basis that 

the addition of non-statins had not been shown to reduce 

risk in RCTs that were available at that time. Furthermore, 

they do not specify an LDL-C goal to be achieved on the 

same grounds that a precise level has not been identified 

in RCTs. The 2013 ACC/AHA guidelines also adopt a new 

cardiovascular risk calculator (Table 3).40 By contrast, both 

the ESC/EAS and the National Institute for Health and Care 

Excellence (NICE) in the UK have published guidelines that 

consider sources of data other than RCTs as a valid way of 

translating evidence to clinical practice.41–44 The International 

Atherosclerosis Society (IAS) similarly adopts a broader view 

of evidence in order to make recommendations other than 

those pertaining to pharmacotherapy and to answer critical 

questions in clinical intervention.41,45 Rather than focusing on 

these differences, it is helpful to acknowledge that a divergent 

methodological approach to evidence likely explains a major 

part of the dissimilarities between 2013 ACC/AHA guidelines 

and other clinical practice guidelines, but overall there are 

only minor points of disagreement. In brief, these differences 

can be summarized in terms of cardiovascular risk algorithm, 

identification of LDL-C target levels and emphasis on the use 

of non-statin drugs, as well as lifestyle intervention.

The 2016 ESC/EAS guidelines differ from the earlier 

2011 guidance in giving greater emphasis to the role of 

healthy lifestyle as a strategy to reduce cardiovascular risk 

while also revising the recommendations regarding LDL-C 

goals for different risk groups (Table 3).7 When compar-

ing the new ESC/EAS guidelines with ACC/AHA 2013, 

Table 2 Clinical practice guidelines applicable to the management of dyslipidemia among local populations in Asia and the Middle East

Asia Middle East

People’s 
Republic of 
China

Indonesia Malaysia Philippines Taiwan Thailand Egypt Saudi 
Arabia

UAE

national 
guidelines

2016 
prevention 
and treatment 
Guideline of 
Dyslipidemia in 
Chinese Adults

2015 
Indonesian 
Dyslipidemia 
Management 
Guidelines

2017 
Malaysian 
Dyslipidemia 
Guidelines

2015 
philippine 
CpG in the 
Management 
of 
Dyslipidemia

2017 
taiwan Lipid 
Guideline 
for High 
risk patients

2016 rCpt Clinical 
practice Guideline on 
pharmacologic therapy 
of Dyslipidemia for 
Atherosclerotic 
Cardiovascular Disease 
prevention

no 
national 
guidelines 
currently 
available

no 
national 
guidelines 
currently 
available

no 
national 
guidelines 
currently 
available

references 34 35 36 37 38 39 – – –

Abbreviations: CpG, Clinical practice Guideline; rCpt, royal College of physicians of thailand; UAE, United Arab Emirates.
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NICE and IAS guidelines, there are 10 points of general 

agreement: 

 1. The decision to use lipid-lowering drugs should be based 

on an assessment of overall cardiovascular risk rather 

than on any perceived need to treat an abnormal lipid 

level.

 2. High-risk patients include those with manifest athero-

sclerotic CVD (ASCVD), familial hypercholesterolemia 

(FH) and diabetes.

 3. In people without ASCVD, FH or diabetes, global risk 

should be calculated and used to guide treatment decisions.

 4. Calculation of global risk should take account of both 

lipid and non-lipid risk factors.

 5. There should be a major emphasis on lifestyle interven-

tion whether or not drug therapy is used.

 6. LDL-C should be a primary therapeutic target.

 7. Statins are indicated in proven high-risk conditions.

 8. When cardiovascular risk is high, treatment should be 

intensive.

 9. When cardiovascular risk is moderately high, treatment 

should be moderately intensive.

 10. Non-HDL-C should be considered as an alternative 

therapeutic target to LDL-C.

Table 3 Major features of international dyslipidemia guidelines

ACC/AHA 2013 NICE 2014 IAS 2013 ESC/EAS 2016

risk 
score

pooled cohort equations to 
estimate 10-year risk of fatal 
and non-fatal CHD and CVA

QrISK2 to estimate 10-
year risk of fatal and non-
fatal CHD, CVA and pAD

FrS to estimate lifetime risk of 
non-fatal and fatal CVD

SCOrE chart to estimate 10-year risk of 
fatal CVD

Step 1 Identify statin benefit groups, eg:
ASCVD history; 

•	 LDL-C ≥190 mg/dL, age 
≥21 years

•	 DM, age 40–75 years, 
LDL-C ≥70 mg/dL

•	 ≥7.5% ASCVD risk, age 
40–75 years, LDL-C ≥70 
mg/dL

Identify statin benefit 
groups, eg:

•	 t1DM
•	 CKD stage III
•	 risk score >10%
•	 Age >85 years
•	 Familial hyperlipidemia

Stratify CVD risk, eg:
•	 High: ≥45% lifetime risk of CVD; 

DM with major risk factor; 
familial hyperlipidemia; CKD

•	 Moderately high: 30–44% 
lifetime risk of CVD; DM alone; 
MS; CKD

Stratify CVD risk, eg:
•	 Very high: documented CVD; DM 

with target organ damage; severe 
CKD; SCOrE ≥10%

•	 High: markedly elevated single risk 
factors; moderate CKD; SCOrE 
≥5% and <10%

•	 Moderate: SCOrE ≥1% and <5%
•	 Low: SCOrE <1%

Step 2 Determine adequacy of 
treatment effect:

•	 High-intensity statin: >50% 
reduction of LDL-C

•	 Moderate-intensity statin: 
30–50% reduction of 
LDL-C

Determine adequacy of 
treatment effect:

•	 >40% reduction of 
non-HDL-C

Determine target:
•	 High to moderately high: LDL-C 

<100 mg/dL or non-HDL-C 
<130 mg/dL (may be lower for 
very high risk)

•	 Moderate to low: LDL-C <130 
mg/dL or non-HDL-C <160 mg/
dL

Determine target:
•	 Very high: LDL-C <70 mg/dL or 

≥50% reduction if baseline LDL-C is 
between 70 and 135 mg/dL

•	 High: LDL-C <100 mg/dL or ≥50% 
reduction if baseline LDL-C is 
between 100 and 200 mg/dL

•	 Moderate-low: LDL-C <115 mg/dL
Step 3 Follow-up lipids:

•	 1–3 months after 
initiation of therapy; every 
3–12 months as indicated 
thereafter

Follow-up lipids:
•	 3 months after initiation 

of therapy; annually 
when target achieved

treat according to risk:
•	 High: statin therapy and 

lifestyle change
•	 Moderately high: lifestyle 

change, consider initiating 
statin therapy

•	 Moderate: lifestyle change, 
consider statin therapy if 
LDL-C >160 mg/dL

•	 Low: lifestyle change only

treat according to risk:
•	 ESC/EAS 2016 and 2011 guidelines 

differ in that the latest guidelines 
show a considerable increase in the 
emphasis given to the importance 
of healthy lifestyle as a strategy 
to reduce cardiovascular risk; 
however, a statin and dose should 
be chosen that can provide required 
reduction in LDL-C to reach goal

Step 4 Options if treatment effect 
inadequate:

•	 reinforce lifestyle 
changes, adherence to 
medication

•	 Exclude secondary causes
•	 Add non-statin agent

Options if treatment effect 
inadequate:

•	 reinforce lifestyle 
changes, adherence to 
medication

•	 Up-titrate statin dose

Follow-up lipids and options if target not 
reached:

•	 8 ± 4 weeks after initiation; 
8 ± 4 weeks after adjusting 
treatment until within target range; 
annually when target met

•	 Up-titration of statin dose, consider 
drug combinations

Note: Adapted with permission from Hendrani AD, Adesiyun t, Quispe r, et al. Dyslipidemia management in primary prevention of cardiovascular disease: current 
guidelines and strategies. World J Cardiol. 2016;8(2):201–210.7

Abbreviations: ACC/AHA, American College of Cardiology/American Heart Association; ASCVD, atherosclerotic cardiovascular disease; CHD, coronary heart disease; 
CKD, chronic kidney disease; CVA, cerebrovascular accident; CVD, cardiovascular disease; DM, diabetes mellitus; ESC/EAS, European Society of Cardiology/European 
Atherosclerosis Society; FrS, Framingham risk Score; HDL-C, high-density lipoprotein cholesterol; IAS, International Atherosclerosis Society; LDL-C, low-density lipoprotein 
cholesterol; MS, metabolic syndrome; nICE, national Institute for Health and Care Excellence; pAD, peripheral artery disease; SCOrE, systematic coronary risk evaluation; 
t1DM, type 1 diabetes mellitus.
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Consensus clinical recommendations for the manage-

ment of dyslipidemia in the Middle East have recently been 

published.8 These are regional recommendations that show 

similarities particularly with the ESC/EAS 2011 guidelines 

and include recommendations for plasma lipid screening, 

ASCVD risk calculation and treatment. Primary treatment 

targets include LDL-C and non-HDL-C, with an emphasis 

on lifestyle modification as first-line treatment of all patients.

Applicability of current dyslipidemia 
guidelines to Asia and the Middle 
East
Due to a paucity of local data in the Asian and Middle East 

regions, physicians often must refer to major international 

guidelines. The expert panel agreed that the 2016 ESC/

EAS guidelines are generally applicable to the management 

of dyslipidemia in Asia and the Middle East. On a 6-point 

Likert scale where “0” represents “not applicable” and “5” 

represents “directly applicable”, most panel members scored 

the 2016 ESC/EAS guidelines as either a 4 or 5. The 2013 

ACC/AHA guidelines were also considered to be applicable 

in Asia and the Middle East, with panel scoring ranging from 

3 in Taiwan and Thailand to a score of 5 in Malaysia, the 

United Arab Emirates, Saudi Arabia, Egypt and Indonesia. 

2014 NICE guidelines were considered applicable in Malay-

sia (4), the United Arab Emirates, the Philippines, Thailand, 

Egypt and Indonesia (all 3), but not in the People’s Republic 

of China, Saudi Arabia or Taiwan.

Screening
The 2016 ESC/EAS guidelines state that “screening for 

dyslipidemias should be considered in all adult males ≥40 

years of age and in females ≥50 years of age or postmeno-

pausal, particularly in the presence of other risk factors”, as 

well as in the offspring of patients with severe dyslipidemia 

(with follow-up in specialist clinics) and family members 

of patients with premature CVD.44 The panel members for 

countries in Asia generally endorse this guideline; however, 

certain countries have specific screening criteria defined by 

national guidelines or reimbursement policies. A scientific 

rationale is often absent, with an emphasis on reimbursement. 

For example, the Taiwanese reimbursement system does 

not permit routine screening for dyslipidemia in males ≥40 

years of age and in females ≥50 years of age. Nonetheless, to 

further reduce the prevalence of CVD, widespread screening 

for patients with multiple CVD risk factors, including old 

age, hypertension, diabetes and/or smoking, is endorsed in 

Taiwan. Both the Philippines and Thailand recommend lipid 

screening for all adults aged ≥45 years old,37,46 but they differ 

in that the Thai guidelines also endorse screening younger 

adults with at least one risk factor, while two risk factors are 

required in the Philippines. The Indonesian guidelines pro-

mote screening for dyslipidemias for males aged ≥45 years 

and females ≥55 years, those who are active smokers, people 

with a family history of early coronary artery disease (CAD) 

and those with hypertension or HDL-C level <40 mg/dL.35

In the Middle East, the panel members recommend 

screening to begin at an earlier stage because of the high 

prevalence of diabetes, obesity, sedentary lifestyle, smoking 

and premature CAD. Physicians in the Middle East should 

aim to align their screening practice with the recent Middle 

East clinical consensus recommendations, which propose 

plasma lipid screening in patients ≥20 years old, once every 

5 years.8

In the absence of scientific evidence to support local 

screening programs, it is difficult to achieve a consensus 

regarding a shared approach to the screening of dyslipid-

emia in Asia and the Middle East. However, participation 

in a screening program in itself does not lead to improved 

clinical outcomes since gaps in the program such as those 

related to treatment availability and willingness to prescribe 

may limit any benefit.47 As a panel, we therefore advocate 

for further research to provide an evidence-based rationale 

for screening local and regional populations.

risk calculation
Development of an appropriate and validated tool for assess-

ing cardiovascular risk is an essential aspect of dyslipidemia 

management where the aim is to reduce cardiovascular 

events. Current guidelines use different models for assessing 

cardiovascular risk. For example, the ESC/EAS recommends 

the Systematic Coronary Risk Evaluation (SCORE), whereas 

ACC/AHA guidelines use the Pooled Cohort Equations for 

ASCVD. The Framingham Risk Score (FRS) is another risk 

tool calculator. The cardiovascular risk scoring systems rec-

ommended by international guidelines differ principally in 

terms of whether they calculate lifetime CVD risk (ie, IAS)45 

or 10-year risk (ie, ACC/AHA, NICE, ESC/EAS 2011 and 

2016).40,42–44

One of the key concerns with adopting existing risk 

calculation models is their applicability to local popula-

tions. Among members of the expert panel, there was agree-

ment that current cardiovascular risk calculators including 

SCORE, ASCVD, FRS and QRISK2 may not be applicable 

to Asia and the Middle East. Whereas the SCORE chart 

provides a relatively straightforward method for calculating 
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cardiovascular risk, and its focus on fatal CVD events allows 

for simple recalibration for use in different populations after 

adjustment for secular changes in CVD mortality and risk 

factor prevalence,44 it also overlooks the occurrence of total 

CVD, which occurs at a frequency approximately 3- to 4-fold 

greater than fatal CVD. The aim of risk calculation should be 

to prevent cardiovascular events altogether rather than reduc-

ing the risk of fatal cardiovascular events. In a diverse South 

Asian population48 and in Pakistan,49 the QRISK2 calculator 

has demonstrated utility in the assessment of cardiovascular 

risk. However, a systematic search of risk assessment tools 

applied to Asian populations found that just two were derived 

from an Asian population, suggesting limited real-world 

applicability.50 The development of new risk calculators that 

are optimized to the local population, and that include all 

important factors underlying CVD including non-traditional 

risk factors, is a challenge that needs to be met.51

Given the lack of local cardiovascular risk models in many 

countries in Asia and possible concerns about the validity of 

existing risk calculators in local populations, the methods 

used to assess cardiovascular risk in Asia and the Middle 

East are a significant point of departure from international 

guidelines. Of the countries represented, Egypt, Indonesia, 

Malaysia and the United Arab Emirates advocate for the use 

of the SCORE risk chart as laid out in the 2016 ESC/EAS 

guidelines. However, due to concerns regarding its lack of 

validation in local populations, all other panel members 

representing the Asian and Middle East regions indicated 

reliance on local guidance and risk calculator methodologies. 

For example, the 2016 Thai lipid guidelines39 recommend 

that physicians use the Thai CV Risk Score (available from: 

https://med.mahidol.ac.th/cardio_vascular_risk/thai_cv_risk 

_score/tcvrs_en.html), which was developed from a cohort of 

Thai patients, as other cardiovascular risk calculators using 

the Framingham data had been shown to overestimate risk 

in Asian patients.52–54 As for the ACC/AHA ASCVD risk 

calculator, the Thai CV Risk Score includes coronary heart 

disease and stroke. Although it uses a cutoff of 10% for 

intervention, this is only for reimbursement purposes, with 

an intervention at the 7.5% threshold requiring out-of-pocket 

expenditure on the part of the patient (Table 4).

In Taiwan, the Health Insurance Reimbursement guide-

lines offer a simplified risk calculator that counts only the 

number of risk factors, such as established CVD, diabetes, 

age, sex, hypertension, low HDL-C levels, family history 

of premature CAD and smoking. In the Philippines, most 

physicians similarly use a risk counting method or refer to 

the ACC/AHA guidelines, which use the 10-year ASCVD 

risk calculator based on the pooled cohort equations and 

lifetime risk prediction tools. In the Middle East, lifetime 

cardiovascular risk calculators may be more relevant in 

clinical practice because of the increased prevalence of early 

ischemic heart disease.

One study in Malaysia used the 2006 National Health and 

Morbidity Survey population data to assess the validity of 

the SCORE (high and low risk), FRS and WHO/International 

Society of Hypertension (ISH) – Western Pacific Region risk 

scores in their local population.52 The investigators concluded 

that the FRS and SCORE high-risk models, but not the WHO/

ISH model, can be used to identify high cardiovascular risk 

patients among the Malaysian population. However, the 

SCORE high-risk model had a tendency to underestimate risk 

in females. A retrospective study in 967 multiethnic patients 

in a primary care clinic in Malaysia further assessed the FRS 

and deemed it a reasonable alternative for use in a multieth-

nic group of patients in the absence of local risk prediction 

charts, although it tended to overestimate cardiovascular 

risk in females.53 Taken together, these studies suggest that 

existing cardiovascular risk calculators may be useful tools 

in the absence of local population cardiovascular risk models, 

Table 4 typical patient scenarios and management recommendations by the expert panel

Patient scenarios Recommendations by expert panel

primary prevention All adults ≥18 years old with a 10-year risk of ASCVD ≥7.5% (or 10% according to the thai CV risk score) or 
LDL-C ≥190 mg/dL are candidates for primary prevention

Elderly (>75 years) Statins may be prescribed, with caution, taking into consideration polypharmacy and comorbidities in this population
Chronic kidney disease Statin therapy is beneficial in pre-dialysis patients. The statin dose should be adjusted according to eGFR
type 2 diabetes All type 2 diabetes patients should receive statin therapy
Documented CVD Statin therapy with a target LDL-C ≤70 mg/dL or ≥50% reduction
patient with ACS Maximum tolerated dose of statin with a target LDL-C ≤70 mg/dL. If the target is not achieved, add ezetimibe. In 

case of intolerance, decrease the statin dose and add ezetimibe
Family history of premature 
IHD with LDL-C <190 mg/dL

Family history is an important additional risk factor and thus treatment with statin therapy should be considered

Abbreviations: ACS, acute coronary syndrome; ASCVD, atherosclerotic cardiovascular disease; CV, cardiovascular; CVD, cardiovascular disease; eGFr, estimated 
glomerular filtration rate; IHD, ischemic heart disease; LDL-C, low-density lipoprotein cholesterol.
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but careful assessment and validation are necessary first to 

determine their accuracy.

Despite disparities on which cardiovascular risk calculator 

to use across the countries represented, the panel advocated 

the value of using such tools in order to accurately assess 

cardiovascular risk in patients. Cardiovascular risk tools that 

are relevant to the local population should be used in routine 

clinical practice to ensure all patients are adequately assessed 

and managed. Other countries in Asia and the Middle East 

are encouraged to follow the example set by Thailand and 

develop their own risk calculators based on their local 

populations. We propose that all adults ≥18 years old with 

a 10-year risk of ASCVD ≥7.5% (or 10% according to the 

Thai CV Risk Score) or LDL-C ≥190 mg/dL are candidates 

for primary prevention (Table 4).

Statin therapy and LDL-C target level
There was consensus among the expert panel that lifestyle 

adjustment is a key component of reducing cardiovascular 

risk. However, many patients are unable or unmotivated to 

change their lifestyle through diet and exercise. Moreover, 

in those countries with a high prevalence of dyslipidemia, 

many patients at screening already have a high cardiovas-

cular risk consistent with the general population. Panel 

members considered LDL-C target levels to be important 

for clinical practice guidelines; setting LDL-C goals offers 

the benefit of flexibility to physicians to choose the statin 

and dose they believe will achieve the goal. However, there 

is evidence that Asian populations may have a heightened 

response to statins compared with Caucasian populations, 

suggesting that high statin dose intensity may not be needed 

to achieve target LDL-C levels.55–58 Functional variants 

of the PCSK9 gene have been proposed to account for 

ethnicity-related differences in response to LDL-C response 

to statins,59 but current evidence is limited. Despite the 

lipid improvements achieved with lower statin doses in 

Asian populations, no safety issues have been identified 

even when statins are given at equivalent doses to Asian 

and non-Asian populations.55,60 Studies have not found 

evidence of an increased risk of serious statin toxicities in 

Asian patients, including older adults, compared with their 

non-Asian counterparts.60,61 By contrast, epidemiological 

and experimental data have shown pleiotropic and organ-

protective benefits for statins with proven safety in Asian 

populations.62

Panel members broadly agreed with the LDL-C tar-

get levels recommended in 2016 ESC/EAS guidelines as 

follows:

1. In patients at very high cardiovascular risk, an LDL-C 

goal of <1.8 mmol/L (70 mg/dL) or a reduction of ≥50% 

if the baseline LDL-C is between 1.8 and 3.5 mmol/L (70 

and 135 mg/dL) is recommended.

2. In patients with high cardiovascular risk, an LDL-C goal 

of <2.6 mmol/L (100 mg/dL) or a reduction of ≥50% if 

the baseline LDL-C is between 2.6 and 5.2 mmol/L (100 

and 200 mg/dL) is recommended.

3. In patients at low or moderate risk, consider an LDL-C 

goal of <3.0 mmol/L (115 mg/dL).

Non-statin therapies may be added to a statin in situations 

where the patient has reached the maximum tolerated dose 

of a statin without achieving target levels.

Special cases: diabetes and acute 
coronary syndrome (ACS)
The panel members agreed that statins should be given to 

all patients with diabetes, except where local policies dictate 

otherwise. For example, in Taiwan statins should only be 

administered in patients with LDL-C >100 mg/dL because of 

cost/reimbursement constraints. In addition, the 2017 Taiwan 

Lipid Guideline for High Risk Patients also recommends an 

LDL-C target of <100 mg/dL for patients with diabetes who 

do not have overt CVD (Class I, Level A) and a target of <70 

mg/dL for patients with diabetes with overt CVD (Class I, 

Level B).38 In Thailand, national guidelines recommend statin 

therapy in patients with diabetes over the age of 40 years.39 

The panel acknowledged that the evidence on the benefits 

of statins in patients with diabetes with LDL-C <40 mg/dL 

is currently limited.

For patients with ACS, there was a general consensus 

among the panel members that ezetimibe should only be 

added to maximum tolerated dose of statin if the LDL-C 

target level is not achieved with a statin alone. If the patient 

is intolerant of maximum dose of statin, then the statin dose 

should be decreased and ezetimibe added. This recommenda-

tion also applies to ACS patients with concomitant diabetes 

mellitus.

patient scenarios and treatment 
recommendations
In order to provide practical guidance to physicians who are 

managing dyslipidemia patients on a daily basis, the expert 

panel identified a range of typical patient scenarios that are 

particularly pertinent to Asia and the Middle East, and pro-

vided specific considerations or recommendations in these 

cases (Table 4).
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Discussion
Guidelines of the ESC/EAS and ACC/AHA are the two most 

prominent international guidelines and, as such, have formed 

the basis for the recommendations we have made herein. The 

2013 clinical practice guidelines of the ACC/AHA on the 

treatment of blood cholesterol to reduce cardiovascular risk 

recommend high-intensity statin therapy for the prevention of 

cardiovascular events.40 The ACC/AHA guidelines deliver the 

unambiguous message to treat high-risk patients with high-

intensity statins; however, these guidelines have abandoned 

the use of LDL-C target levels, while also constraining the 

role of lifestyle intervention and non-statin lipid-lowering 

drugs. By contrast, updated 2016 guidelines of the ESC/

EAS have introduced specific LDL-C goals for different risk 

groups while placing greater importance on implementing a 

healthy lifestyle.44 Our expert opinion is that the ESC/EAS 

2016 guidelines are more in line with the needs of patients 

from Asia and Middle East in whom less-intensive statin ther-

apy may be adequate to achieve LDL-C targets despite high 

cardiovascular risk status at screening. By clearly defining 

targets, LDL-C can be better controlled in clinical practice, 

with the additional benefit of improved physician–patient 

communication as a result. Patients who receive long-term 

statin therapy and fail to achieve target LDL-C levels may 

benefit from combination therapy. In addition, patients who 

achieve maximum tolerated statin doses and fail to achieve 

target LDL-C may benefit from non-statin therapies.

Limitations
Our review has some limitations. Asia and the Middle East 

are geographically diverse, and ethnically and culturally 

heterogeneous regions. These recommendations intend to 

provide broad guidance to clinicians in the regions, but local 

circumstances, risk factors and health care service provisions 

need to be taken into consideration when managing patients. 

Additionally, the limited data available from Asia and the 

Middle East required the referral to evidence from Western 

populations in some instances, supplemented by small, local 

studies and expert opinion. Further large-scale studies in 

Asia and the Middle East are required to generate a stronger 

evidence base for regional guidelines.

Conclusion and future perspectives
Far from being prescriptive, clinical practice guidelines aim 

to provide evidence-based recommendations that are relevant 

to a defined population. Until there are more local data from 

which to guide clinical practice in Asia and the Middle East, 

the challenge for individual countries will be to continue 

to review international guidelines for relevance and adopt 

those recommendations that are deemed to be applicable and 

implementable in local populations. In this regard, referral to 

a broad evidence base, together with the formulation of expert 

opinion, will be helpful in optimizing the local management 

of dyslipidemia. Future research endeavors may focus on 

the development of country-specific scoring systems for 

calculating cardiovascular risk, incorporating a cost-effective 

screening program, particularly for all patients at risk of 

FH, and promoting patient awareness of dyslipidemia and 

the benefits of lifestyle change. Finally, as new treatments 

continue to become available, current recommendations will 

continue to evolve.
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