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MESSAGE 

 

In recent years, there have been many developments which warrant a review of the current 

literature on lipid targets.  The writing of this guideline is led by the Chapter of Cardiologists, 

College of Physicians, Academy of Medicine Singapore (AMS), and encompasses the 

professional opinions of professional medical organizations, public healthcare institutions, 

private healthcare institutions and the cardiology community at large. Other than the AMS, 

writing committee members include those from the Singapore Cardiac Society, Singapore 

Heart Foundation, National Heart Centre Singapore, National University Hospital, National 

Healthcare Group, and physicians in private practice. Members include cardiologists, 

endocrinologists, and family physicians.  

The aim of the guideline is to provide the healthcare community with the necessary 

information to provide quality care to the patient with the aim of preventing cardiovascular 

events. While the guideline aims to provide targets for healthcare providers to help achieve 

the desired therapeutic levels of lipid parameters for the large majority of patients, it does 

not supplant clinical judgement. 

The Academy of Medicine Singapore Clinical Practice Guideline (AMS-CPG) on the 

Management of Lipids was developed at the same time as the Ministry of Health’s Agency for 

Care Effectiveness (MOH-ACE) Clinical Guidance (ACG) for Lipid Management, and both 

worked to align specifically on the overarching flowchart for lipid management. 

The ACE Clinical Guidance “Lipid Management: Focus on Cardiovascular Risk”1 is aimed 

primarily at primary and generalist care. The AMS-CPG further delves into the practice needs 

of specialists who are involved in the management of lipid disorders. The Clinical Practice 

Guideline’s coverage extends to diagnosis, role of coronary calcium scoring if statin decision 

is uncertain, and management in specific populations such as pregnant women, elderly, and 

patients with chronic liver disease. Together, these 2 guidelines will make preventive care an 

important pillar of Singapore’s healthcare. 

 

Dr Michael Lim Chun Leng 

Chairman, Chapter of Cardiologists, College of Physicians,  

Academy of Medicine, Singapore  
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MI Myocardial Infarction 
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PCI Percutaneous coronary intervention 

PCSK9 Proprotein convertase subtilisin/kexin type 9 

RA Rheumatoid arthritis 

SFA Saturated fatty acid 

SG-FRS Singapore modified Framingham risk score 
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VLDL-C Very low density lipoprotein cholesterol 
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1. INTRODUCTION 

1.1 Background 

 
Cardiovascular (CV) disease is a major cause of morbidity and mortality worldwide.2-4 Clinical 

atherosclerotic cardiovascular disease (ASCVD) is the largest component of cardiovascular disease and 

by convention includes acute coronary syndrome (ACS), previous myocardial infarction (MI), coronary 

revascularization, stroke, transient ischemic attack (TIA), or peripheral artery disease (PAD). 

 

Hyperlipidaemia is strongly associated with atherosclerotic cardiovascular disease (ASCVD). There is 

strong evidence that cardiovascular disease (CVD) can be prevented by aggressive treatment and 

lifestyle modifications to lower LDL cholesterol. Indeed, statin therapy has been conclusively shown 

to reduce the risk of cardiovascular events. There are now numerous international guidelines which 

recommend lipid management based on estimations of ASCVD risk. 5,6 Despite this, there remain 

misunderstandings among the general public about alleged side effects of statin therapy that are 

important to address. 

 

The local MOH guidelines for hyperlipidaemia management were published in 20167 and these 

guidelines were based on the best evidence available at the time , which included the ACC/AHA 

guidelines published in 2013. Since then, there have been major revisions to the lipid treatment 

targets in international guidelines based on new evidence and the treatment targets for LDL-C have 

been tightened to better treat and prevent CV disease.  

The advent of new classes of cholesterol lowering therapy beyond statins has led to a better 

understanding of the impact of low cholesterol levels. Trials involving the use of anti-proprotein 

convertase subtilisin/kexin type 9 (PCSK9) monoclonal antibodies (mAbs) have resulted in very low 

post-treatment LDL-C levels of 30 mg/dl or less.  These trials imply that the lower the achieved LDL-C 

values, the lower the risk of future CV events, with no obvious lower limit so far for LDL-C values, and 

hence no ‘J’-curve effect detected yet. However, it should be pointed out that these PCSK9 trials were 

performed in patients who had acute coronary syndromes (ACS) and so were at very high risk for 

coronary events, and entry criteria for these trials was an LDL-C of > 1.8 mmol/L.  

 

In contrast to LDL-C lowering, recent studies have indicated that the currently available therapies for 

elevation of high-density lipoprotein cholesterol (HDL-C) are not correlated with a reduction in 

cardiovascular events. 

 

Current evidence confirms that the accumulation of LDL-C and other cholesterol-rich apolipoprotein 

(Apo) B containing particles within the arterial wall causes atherogenesis. Hence, the role of LDL-C in 

atherogenesis is not a mere hypothesis or association but a direct causative factor. 8 Data from meta-

analyses support the view that greater absolute LDL-C reductions are associated with greater 

reductions in cardiovascular risk.9-12 Hence, the lowering of LDL-C is central to the prevention of 

cardiovascular events. 
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There is currently no obvious lower limit of LDL-C below which there is no proven benefit or 

demonstrable harm.  However, one consequence of more aggressive statin therapy is a marginally 

higher risk of diabetes, and risk of potential harm has to be balanced against the benefits. For very 

high-risk patients, the benefits of prevention markedly outweigh the risks.  

 

Shared decision-making process with the patients is one of the cornerstones in lipid management and 

this process should take into consideration the risk profile, the options for lifestyle measures, and 

should be adapted to consider local ethnic and cultural practices and preferences.  

 

For this clinical practice guideline, primary prevention refers to the prevention of cardiovascular 

disease in individuals without established ASCVD, and secondary prevention refers to the prevention 

of progression of disease in those with documented ASCVD. 

This document also summarizes the latest literature on hyperlipidaemia treatment targets which can 

serve as a reference document in the local context.  

 

1.2 Writing Process 
 
The committee reviewed high quality research papers spanning a period from January 1990 to October 

2022, including studies on hyperlipidaemia, management of lipids, coronary artery disease, primary 

and secondary cardiovascular prevention and newer therapeutic approaches such as the use of 

inhibitors of PCSK9 receptor or production. The references quoted are not exhaustive but contain 

important high-quality trials which support the key conclusions in this guideline.  

 

The writing committee comprised of representatives from the Academy of Medicine, Singapore 

Cardiac Society, Singapore Heart Foundation, physicians in public sector and physicians in private 

practice. Members include cardiologists, endocrinologists, and primary care doctors. All writing 

committee members had to declare any potential conflict of interest and did not have any commercial 

relationship with any pharmaceutical company which may potentially lead to any biases in the report. 

The committee worked in parallel with the Ministry of Health Agency for Care Effectiveness Expert 

Committee on hyperlipidemia to ensure that there was alignment of the Flow Chart for Management 

of Hyperlipidaemia in Figure 1 from both committees. The document was also circulated to the various 

specialties in the Academy of Medicine and the final document took into account feedback provided.  

 
 

1.3 Aim of Clinical Practice Guideline 
 
The aim of this clinical practice guideline is to provide healthcare practitioners with a set of 

recommendations for management of lipids, including setting targets for patients with or without 

ASCVD, so as to reduce the risk of potential cardiovascular events. 
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1.4 Strength of Evidence and Recommendations 
 
The writing committee adopted a system of classifying the strength of recommendations and level of 

evidence which is consistent with what is commonly used in international cardiology guidelines. Refer 

to Tables 1 and 2. 

 
Table 1: Strength of Recommendations 

Classification of Strength of 
Recommendations 

Definition Practice Implication 

Class I Current evidence supports that the 
application of the treatment is 
beneficial for health  

Recommended 

Class II 
         

There is no consensus evidence or 
professional agreement among the 
medical experts that the treatment is 
beneficial for health.  This is further 
sub-divided into Class IIa and Class IIb 

 

• Class II A 
 
 
 
 
 

• Class II b 

Class IIa: Definition 
Most of the evidence or medical 
expert opinion is in favour of the use 
of the treatment  
 
 
Class IIb: Definition 
There is less evidence or medical 
expert opinion is in favour of the use 
of the treatment and its usefulness is 
unclear  

Reasonable and should 
be considered 
 
 
 
 
May be considered 
 
 

Class III Most of the evidence or medical 
expert opinion is not in favour of the 
use of the treatment and it should 
not be given 

Not recommended 
 

 

Table 2: Quality of Evidence 
Classification of Quality of Evidence Definition 

Level A High quality of evidence including high quality 
randomised controlled trials (RCTs) or meta-
analyses of high quality RCTs 

Level B Moderate quality evidence with data from at 
least a single RCT or large non-randomized 
studies 

Level C Consensus of opinion of the experts where there 
are no RCTs or large randomised studies 
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2. DIAGNOSIS OF HYPERLIPIDEMIA 

2.1 Lipid Fractions 

 
The major fractions of total cholesterol (TC) are distributed among 3 lipoprotein classes, including very 

low density lipoprotein (VLDL-C), LDL-C, and HDL-C. There are smaller amounts of cholesterol in 2 

other minor fractions, namely intermediate density lipoprotein (IDL) and lipoprotein (a) {Lp(a)}. 

 
The atherogenic fraction of the total cholesterol contains a single ApoB molecule and includes VLDL-
C, LDL-C and triglycerides (TG) rich remnant particles. Measurement of ApoB allows measurement of 
the atherogenic particles and fasting samples are not necessary. In most situations, ApoB level is well 
correlated with LDL-C and non-HDL levels.13-15  
 
However, in those with diabetes mellitus, high TG, obesity or low post-treatment LDL-C level, the 
calculated or directly measured LDL-C level may underestimate the total concentration of cholesterol 
carried by LDL-C. 
 
 

2.2 Routine Measurement of Lipids 
 
The most common way of measuring hyperlipidemia is not by measuring lipoprotein levels but by 

measuring lipid levels, including TC, HDL-C and TG.   While direct measurement of plasma LDL-C can 

be performed, most local laboratories calculate the LDL-C level using the Friedewald formula: 

LDL-C (mmol/L) = TC (mmol/L) – HDL-C (mmol)- (TG mmol/L)/2.2) 

 

Or 

 

LDL-C (mg/dl) = TC (mg/dl) – HDL-C (mg/dl) – (TG in mg/dl)/5  

 

Should the TG levels exceed 4.5 mmol/L or 400 mg/dL, this formula is inapplicable.  

Given the current evidence that LDL-C has a directive causative role in atherogenesis, many guidelines 

have focused mainly on the assessment and management of LDL-C. In screening for hyperlipidemia, 

TC, HDL-C and TG are measured and LDL-C can be calculated or directly measured.  Given the 

importance of LDL-C reduction to the prevention of ASCVD and the concept of “the lower the LDL-C, 

the better”, some guidelines recommend the routine measurement of traditional cardiovascular risk 

factors commencing in young adults and subsequently at least on the average of once every 5 

years.2,3,6,16-18  

 

The regular assessment of cardiovascular risk factors of least an average of once in 5 years will guide 

physician- patient discussions on risk factor assessment and the intensity of risk factor management. 

The Singapore Ministry of Health clinical practice guidelines on lipids in 2016 and the current 

committee recommends that for individuals with screening results within the LDL-C target levels and 

have low TG levels, screening should be repeated at 3 yearly intervals unless they are in the very high 

or high risk ASCVD group, in which case screening should be repeated annually. Locally, there are some 

recommendations for screening for other CV risk factors in asymptomatic persons. 19 



 

 

CLINICAL PRACTICE GUIDELINES  | LIPID MANAGEMENT 2023 

 

11 

 If TG levels exceed 4.5 mmol/L or 400 mg/dL, Friedewald formula cannot be used 
for LDL-C calculation 

 

Screening recommendations for other CV risk factors by Health Promotion Board19 

Medical condition Age group to screen Screening test Frequency of 

screening 

Obesity Aged 18 years and above Body mass index (BMI). 

Waist circumference. 

Once a year 

Hypertension Aged 18 years and above Blood pressure 
measurement 

 

Once every two years 

or more frequently as 

advised by your doctor 

Diabetes mellitus Age 18 – 39 years only for 

high-risk individuals 

identified via the 

Diabetes Risk Assessment 

(DRA)* 

Aged 40 years and above 

Fasting blood glucose 

(FBG)/ Glycated 

haemoglobin (HbA1c)/ 

Confirmatory test – Oral 

Glucose Tolerance Test 

(OGTT) 

Once every three years 

or more frequently as 

advised by your doctor 

Hyperlipidemia Aged 40 years and above Lipid panel Once every three years 

or more frequently as 

advised by your doctor 

* Diabetes risk assessment (DRA): To determine the risk for Type II diabetes mellitus, individuals aged 18-39 years old will need 

to complete an assessment known as the Diabetes Risk Assessment (DRA) available at HealthHub 
(https://www.healthhub.sg/programmes/screen_for_life/sfl-faqs). Should the individual be assessed to be at higher risk, he/she will be 
required to log in via Singpass in order to receive the e-screening invitation, and he/she will be eligible for the cardiovascular risk screening 
subsidies under SFL. It is recommended that to repeat the DRA once every two years, or earlier if there are changes to any of the risk factors 
such as: weight, high blood pressure, diagnosis of gestational diabetes during pregnancy (for females), diagnosis of Type 2 diabetes in your 
immediate family. 
 
 

2.3 Fasting versus non-fasting Lipid Testing 
 
In the past, the emphasis was on obtaining blood testing for lipids after 10 to 12 hours of fasting. 

However recent studies have shown that the difference between fasting and non-fasting samples is 

not clinically significant in the large majority of patients. Hence there is a shift towards non-fasting 

samples which may be more convenient to the general public. 20 

 

Studies show that non-fasting samples have a higher TG level of 0.3 mmol/L (27 mg/dL) which is of no 

clinical significance for most patients.21-24 For patients on a routine diet, there is little change in the 

LDL-C over time.25 Currently, some guidelines recommend non-fasting lipid samples.21,23,24 

 

Hence, non-fasting lipid samples can be used for general risk assessment, and baseline LDL-C 

assessment prior to the commencement of lipid lowering therapy in primary and secondary 

prevention. The main exception to this is for individuals with severe hypertriglyceridemia as the TG 

level will be significantly higher in a non-fasting state and affect LDL-C assessment. The lipid sample 
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should be a fasting sample for these individuals. Refer to Table 3 for recommendations for lipid 

measurement.  

 

2.4 Lipid Assessment in Special Circumstances 
 
Routine ApoB assessment is not required as there is good correlation of ApoB levels with non-HDL-C 

and LDL-C levels in most situations. However, in those with hypertriglyceridemia, diabetes mellitus, 

obesity or post-treatment achieved low LDL-C level, the assessed LDL-C level (measured or calculated) 

may not reflect the total amount of atherogenic ApoB and thereby may underestimate the 

cardiovascular risk. As such, in about 20% of patients, there is a discordance between LDL-C level and 

the ApoB level. 26 

As the assessment of ApoB reflects the total amount of atherogenic cholesterol particles at all times, 

the measurement of ApoB may be considered for assessment of the effects of lipid lowering therapy 

in high-risk cohorts. The presence of an elevated lipoprotein (a) or Lp(a) level is associated with a 

higher ASCVD risk. A Lp(a) level of < 30 mg/dl is considered as normal, and a range of 30 mg/dl to < 50 

mg/dl is considered as borderline increase in risk. An elevated Lp(a) level of ≥50 mg/dL or ≥125 nmol/L 

may be considered as enhancing the risk profile and can be used to adjust risk classification. 27-31 

 

For those with an extremely elevated level of Lp(a) > 180 mg/dL (> 430 nmol/L), the lifetime risk of 

ASCVD is about similar to that of heterozygous familial hyperlipidemia. Some current guidelines 

recommend the measurement of Lp(a) at least once to identify those with highly elevated Lp(a) levels 

or in those with family history of premature cardiovascular disease. Refer to Table 3 for lipid 

assessment recommendations. 5,6 

 

Table 3: Recommendations for Lipid Measurement 

Recommendations for lipid measurement Strength of 

Recommendation 

Quality of 

Evidence 

Assessment of a lipid profile should include TC, LDL-C (measured 

or calculated), HDL-C and TG.2,3,6,16,18,32 

I C 

Routine lipid screening can be performed in young adults (aged 

18 years or more) at least once every 5 years.2,3,6,7,16-18,32  

IIa B 

Cardiovascular risk factor assessment, including, lipid screening 

should be performed in adults aged 40 years or more. 2,16,33  

I B 

For individuals with screening results within the LDL cholesterol 

target levels and have low TG levels, screening should be 

repeated at 3 yearly intervals unless they are in the very high or 

high risk ASCVD group, in which case screening should be 

repeated annually.7 

IIa C 

For patients with acute febrile illness such as an infection, lipid 

assessment may be deferred for  at least 2 weeks until complete 

recovery from the acute illness.7 

IIb C 
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Non-fasting lipid samples can be used for general risk 

assessment, and assessment of baseline lipid profile prior to the 

commencement of lipid lowering therapy in primary prevention 

and secondary prevention.21-24 

I B 

ApoB measurement may be considered in those with 

hypertriglyceridaemia, diabetes mellitus , obesity and post-

treatment achieved low LDL-C.26 

I C 

Lp(a) may be considered at least once to identify those with 

highly elevated Lp(a) and especially in those with a family history 

of premature cardiovascular disease.5,6 

IIb C 

 

Key Summary points: Lipid measurement 

Lipid screening should be performed in adults aged 40 years or more 

Non-fasting lipid samples are sufficient for general risk assessment and prior to the 

commencement of lipid lowering therapy  

If the initial screening LDL levels are normal, screening to be repeated annually in very high/high 

risk ASCVD group, and every 3 years for other risk categories 

 

3. Cardiovascular Risk Assessment 5,6,34 

3.1 Assessment of risk status 

The purpose of risk assessment is to assess the likelihood of the development of ASCVD over a period 

of time.  Determining the level of risk will help the physician adjust the intensity of the risk reduction 

measures according to the future risk of developing ASCVD, a key recommendation of all lipid 

guidelines. The higher the risk level, the greater the absolute benefit to the patient from lowering LDL-

C, and the more this will outweigh any potential risks from long term therapy.  

 

 

3.2 Risk Groups 

 

The first step towards lipid management is to tailor intensity of treatment to the risk of developing CV 

events in the individual, and the specific conditions that they may have which influence risk. While risk 

is a continuum and risk categories are arbitrary, nevertheless, the categorization of individuals into 

different risk groups provide clinicians with a practical decision-making process on the intensity of the 

therapy for the individual patient. Broadly speaking, individuals can be assigned into a range of ASCVD 

risk groups (Table 4).  

 

The Flow Chart for Management of Hyperlipidaemia in Figure 1 is presented in both the MOH ACG 

and CPG on management of lipids. The main difference between both charts is that the CPG chart has 

incorporated Coronary Calcium Score (CAC) into the flow chart. Acknowledging that many specialists 

encounter the application of this test, more details on the selective utilisation of the CAC are available 

in section 3.5 and Table 6.2. The flow chart (Figure 1) articulates the approach in which the intensity 
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of treatment and the target LDL-C is based on their overall risk profiles, as well as specific conditions 

such as diabetes, familial hypercholesterolemia and CKD. 

 

Table 4: ASCVD Risk Groups 

 

Key Summary points: Cardiovascular risk assessment 

Patients are stratified into different risk groups based on established ASCVD or the SG-FRS-2023 

risk scoring as: Very high risk, high risk, intermediate risk, borderline risk, low risk  

For primary prevention, in patients with intermediate or borderline risk, use of additional risk 

enhancers can be helpful in guiding physicians make decisions on cholesterol lowering therapy 

  

Patient Groups by highest risk-stratifying factor 

Cardiovascular risk by medical condition 

Very high risk (secondary 

prevention) 

ASCVD 

Very high risk to high risk 

(primary prevention) 

FH +/- additional risk factors 

DM +/- additional risk factors 

CKD 

Otherwise healthy patients without the above conditions*: CV risk by 10-year risk scoring 

High risk SG-FRS>20% 

Intermediate risk   SG-FRS 10-20% 

Borderline risk   SG-FRS 5-<10% 

Low risk  SG-FRS<5% 

*For patients with LDL-C>4.9 mmol/L but not FH, consider calculating 10-year CV risk to determine risk level  
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Figure 1: Flow Chart for Management of Hyperlipidaemia  

 

 

“Polyvascular” in the context of Figure 1 refers to atherosclerosis within 2 or more arterial beds  
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3.3 Approach to Cardiovascular Risk Assessment 

All current guidelines recommend the assessment of total cardiovascular risk using risk scoring for 

primary prevention in apparently healthy individuals.  Apparently healthy people are those without 

established ASCVD, DM or severe comorbidities. 

3.3.1 Singapore Modified Framingham Risk Score (SG-FRS) 

The Framingham risk score has been adapted to Singapore’s cardiovascular epidemiology as part of a 

collaboration between investigators at the Singapore Ministry of Health, Singapore General Hospital, 

National University of Singapore and Prof Ralph B D’Agostino from the Framingham Heart Study, USA. 

This Singapore modified Framingham risk score (SG-FRS) provides an essential estimate of CVD risk, 

being adapted for Singaporeans of different ethnicity. However, it was developed based on data from 

more than a decade ago. Thus it is fortunate that a recalibration of the SG-FRS has been conducted as 

a collaboration between National University of Singapore, Saw Swee Hock School of Public Health, and 

the Ministry of Health Singapore.35  The 2023 recalibrated SG-FRS score reflects the improved 10-year 

survival from coronary events across all sex and ethnic groups in more recent years, based on the 

Multi-Ethnic Cohort 1 dataset.  This practice guideline provides the latest updated 2023 SG-FRS. Refer 

to flow chart in Figure 1 for the cardiovascular risk assessment algorithm. The flow chart is a 

practical guide to CV risk stratification and management for patient groups with ASCVD 

(secondary prevention) and without ASCVD (primary prevention). Details can be found under 

each recommendation in the CPG. The sequence is ordered from highest to lowest risk 

categories. For patients with multiple comorbidities, refer to the comorbidity that confers the 

highest risk to guide management (e.g., for a patient with ASCVD and diabetes, refer to the 

box for ASCVD). In the absence of ASCVD, DM, CKD, or FH, a 10-year risk score can be 

calculated to classify patient as high, intermediate, borderline, or low risk. 

 
Step 1 

 

For individuals in the very high risk or high-risk groups, including those with documented ASCVD, 

diabetes mellitus, chronic kidney disease or uncontrolled individual risk factors, the 10-year CAD risk 

score assessment is not required as all those in these categories have specific clinical management 

needs.  Individuals in the very high risk and high-risk groups will largely be patients with established 

coronary artery disease or conditions such as diabetes or familial hypercholesterolemia. For the family 

physician community, many patients will fall into the low, borderline or intermediate risk groups 

where management of lipids will follow primary prevention targets.  

Step 2  

 

For all other individuals who do not fall into the very high risk or high-risk groups, 10-year CAD risk 

should be estimated by the available CAD risk scoring systems.  

 

The SG-FRS 10-year CAD risk score provides scoring for the different ethnic subsets – Chinese, Malay 

and Indian males and females in Singapore. Ethnic minorities were excluded in this risk scoring, as 

there was insufficient data.  These risk scores were derived from the Framingham-based NCEP ATP III 

10-Year Risk Score Tables. While the NCEP ATP III is no longer used in the American Heart 
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Association/American College of Cardiology guidelines on the treatment of blood cholesterol, the risk 

scores derived from them are presented in these guidelines because the SG-FRS risk functions have 

been re-calibrated based on our own local epidemiological data, with representation of the three 

ethnic groups in Singapore, unlike the risk scores currently available in other international guidelines 

which were derived from other populations. The updated 2023 SG-FRS 10-year CAD risk score which 

estimates the risk of having myocardial infarction or cardiac death in the next 10 years. Estimation of 

10-Year CAD Risk Score using the updated SG-FRS-2023 is shown in Tables 5.1, 5.2 (for men) and 

Tables 5.3, 5.4 (for women).  

 

Based on the updated SG-FRS-2023, the risk of the individual is classified as low, borderline, 

intermediate or high risk for CVD corresponding respectively to a < 5%, 5 - <10%, 10%–20% and > 20% 

risk of CV events over a ten-year period, including non-fatal myocardial infarction or cardiac death. 

Refer to Figure 1 for the cardiovascular risk assessment algorithm.  

The use of 10-year risk was retained in these guidelines as opposed to lifetime risk because most 

randomized controlled trials addressed the short term impact of statin therapy, and the impact of long 

term treatment in individuals with low risk in the short term, but elevated lifetime risk, is unclear.36 

 

It should be noted that ischaemic stroke is not a measured endpoint in the updated SG-FRS-2023 and 

hence, the SG-FRS does not measure total ASCVD.  
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Table 5.1: Updated SG-FRS-2023 - Risk score calculation (Men): Estimation of 10-year CAD 

risk  

Allocate points based on person’s age, total and HDL cholesterol levels, smoking status and systolic 

blood pressure. Check the total points against table 5.2 for an estimate of that person’s 10-year CAD 

risk.  

Age Points 

20-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 
75-59 

 

-9 
-4 
0 
3 
6 
8 

10 
11 
12 
13 

 

 

 

 

 

 

 Points 

Smoking 

 

Age 

20-39 

Age 

40-49 

Age 

50-59 

Age 

60-69 

Age 

70-79 

Non-smoker 0 0 0 0 0 

Smoker 

 

8 5 3 1 1 

 

HDL Cholesterol Points  Systolic BP* Points 

     

mmol/L (mg/dL)   (mmHg) If 
untreated 

If  
treated 

>1.6 (60) -1  <120 0 0 

1.3-1.5 (50-59) 0  120-129 0 1 

1.0-1.2 (40-49) 1  130-139 1 2 

<1.0 (40) 2  140-159 1 2 

   >160 2 3 

 
Total Cholesterol 

mmol/L (mg/dL)  

Points 

Age 

20-39 

Age 

40-49 

Age 

50-59 

Age 

60-69 

Age 

70-79 

<4.1 (160) 0 0 0 0 0 

4.1-5.1 (160-199) 4 3 2 1 0 

5.2-6.1 (200-239) 7 5 3 1 0 

6.2-7.2 (240-279) 9 6 4 2 1 

>7.3 (280) 

 

11 8 5 3 1 
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Table 5.2: Updated SG-FRS-2023 - Estimation of 10-Year Coronary Artery Disease Risk for 

Men  

Total 
Points 

10-Year Risk (%) from the recalibrated 
SG-FRS-2023  

Chinese Malay Indian 

-5 <1% <1% <1% 
-4 <1% <1% <1% 
-3 <1% <1% <1% 
-2 <1% <1% <1% 
-1 <1% <1% <1% 
0 <1% <1% <1% 
1 <1% <1% 1% 
2 <1% 1% 1% 
3 <1% 1% 1% 
4 1% 1% 1% 
5 1% 1% 2% 
6 1% 2% 2% 
7 1% 2% 3% 
8 2% 3% 4% 
9 2% 3% 5% 

10 3% 4% 6% 
11 3% 5% 7% 
12 4% 7% 10% 
13 5% 9% 12% 
14 7% 11% 15% 
15 9% 14% 19% 
16 11% 18% 24% 
17 14% 22% 30% 
18 18% 28% 37% 
19 23% 34% 45% 
20 28% 42% 54% 

 

These risk scores are derived from the Framingham-based NCEP ATP III 10-Year Risk Score Tables which 

have been recalibrated using data from the Singapore Population Health Studies – Multi-ethnic Cohort 

Phase 1 (MEC1) and National Registry of Diseases Office. This recalibration (SG-FRS-2023) was carried 

out as part of a collaboration between investigators at the Singapore Ministry of Health and Saw Swee 

Hock School of Public Health, National University of Singapore and National University Health System. 

Lim, C.G.Y. et al. (2023). Recalibrated Singapore-Modified Framingham Risk Score 2023 (SG-FRS-

2023). blog.nus.edu.sg/sphs/files/2023/10/2023_Recalibrated_Singapore-

Modified_Framingham_Risk_Score_SG-FRS-2023_report.pdf 

  

 

  

https://blog.nus.edu.sg/sphs/files/2023/10/2023_Recalibrated_Singapore-Modified_Framingham_Risk_Score_SG-FRS-2023_report.pdf
https://blog.nus.edu.sg/sphs/files/2023/10/2023_Recalibrated_Singapore-Modified_Framingham_Risk_Score_SG-FRS-2023_report.pdf
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Table 5.3: Updated SG-FRS-2023 - Risk score calculation (Women): Estimation of 10-year CAD 

risk  

Allocate points based on person’s age, total and HDL cholesterol levels, smoking status and systolic 

blood pressure. Check the total points against Table 5.4 for estimate of that person’s 10-year CAD 

risk.  

Age Points 

20-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
70-74 
75-59 

 

-7 
-3 
0 
3 
6 
8 

10 
12 
14 
16 

 

 

 

 

 

 

 

 Points 

Smoking 

 

Age 

20-39 

Age 

40-49 

Age 

50-59 

Age 

60-69 

Age 

70-79 

Non-smoker 0 0 0 0 0 

Smoker 

 

9 7 4 2 1 

 

HDL Cholesterol Points  Systolic BP*  Points 

mmol/L (mg/dL)   (mmHg) If 
untreated 

If 
treated 

>1.6 (60) -1  <120 0 0 

1.3-1.5 (50-59) 0  120-129 1 3 

1.0-1.2 (40-49) 1  130-139 2 4 

<1.0 (40) 2  140-159 3 5 

   >160 4 6 

 
Total Cholesterol 

mmol/L (mg/dL)  

Points 

Age 

20-39 

Age 

40-49 

Age 

50-59 

Age 

60-69 

Age 

70-79 

<4.1 (160) 0 0 0 0 0 

4.1-5.1 (160-199) 4 3 2 1 1 

5.2-6.1 (200-239) 8 6 4 2 1 

6.2-7.2 (240-279) 11 8 5 3 2 

>7.3 (280) 

 

13 10 7 4 2 
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Table 5.4: Updated SG-FRS-2023 - Estimation of 10-Year Coronary Artery Disease Risk for 

Women  

Total 
Points 

10-Year Risk (%) from the recalibrated 
SG-FRS-2023 

Chinese Malay Indian 

0 <1% <1% <1% 
1 <1% <1% <1% 
2 <1% <1% <1% 
3 <1% <1% <1% 
4 <1% <1% <1% 
5 <1% <1% <1% 
6 <1% <1% <1% 
7 <1% <1% <1% 
8 <1% <1% <1% 
9 <1% <1% 1% 

10 <1% 1% 1% 
11 <1% 1% 1% 
12 <1% 1% 1% 
13 1% 1% 2% 
14 1% 1% 2% 
15 1% 2% 3% 
16 1% 2% 3% 
17 2% 3% 4% 
18 2% 4% 6% 
19 3% 5% 7% 
20 4% 7% 10% 
21 5% 9% 12% 
22 7% 11% 16% 
23 8% 14% 20% 
24 11% 18% 25% 
25 14% 23% 31% 
26 18% 29% 39% 
27 22% 36% 47% 

 

 
3.4 Limitations in risk estimation  
 
There are certain practice points which clinicians need to be aware of when using risk assessment 
tools for local patients.  All risk estimation tools are approximations and hence the risk profile obtained 
must be interpreted in the context of the patient and the clinician’s assessment of the likelihood of 
CVD in the patient. The risk estimation tools use gender, smoking status, age, and TC as risk 
parameters, though other risk modifiers may have to be factored in when considering the risk profile. 
 
There is recognition that the risk estimation tools may underestimate or overestimate individual risk. 
Hence, the 2018 AHA/ACC cholesterol guideline advocate that a clinician–patient risk discussion 
should be incorporated as part of decision making process instead of only relying on risk estimation 
tools, such as the Framingham risk score or pooled cohort equation to make decisions on 
commencement of lipid lowering medication. 6 
 



 

 

CLINICAL PRACTICE GUIDELINES  | LIPID MANAGEMENT 2023 

 

22 

While there is no specific risk threshold that is universally applicable across different population 
cohorts in different countries, in principle, the intensity of treatment should increase with increasing 
CVD risk.  
 
When assessing the risk of an individual, there is no lower threshold of total CVD risk that precludes 
management of risk factors. In primary prevention, the categorisation of an individual into a risk 
category does not automatically mandate the commencement of drug therapy.  
 
The decision to commence drug therapy is a shared decision-making process taking into consideration 
patient’s preference, other pre-existing medical conditions, and the risk profile. The risk discussion 
goes beyond the initial management and includes monitoring therapy and adherence to medication 
as cholesterol lowering therapy may require a lifelong commitment.  
 
In all age groups, consideration of risk enhancers, lifetime CVD risk, treatment benefit, comorbidities, 
frailty, and patient preferences may further guide treatment decisions. 
 
Where there is uncertainty as to whether to initiate statin therapy, the guideline offers a third step, 

which is the incorporation of risk enhancers as well as tests such as coronary artery calcium score 

(CACS) as part of the decision-making process. Refer to Table 6.1 for recommendations on risk 

enhancers.  

 
 
3.5 Risk enhancers 

In addition to the risk factors which are used in the risk score estimation, the presence of other factors 

has to be considered which can lower or increase the risk.  

I. Risk reduction 

- high HDL-C up to 2.3 mmol/L (90mg/dL) or 37, 

- family history of longevity (The term longevity describes the ability to live a long life 

beyond the average age at death) 

 

II. Risk elevation: The following factors may be associated with risk elevation as mentioned in 

table 6.1 
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Table 6.1 : Primary Prevention: Recommendations for Risk Enhancers 18 

Risk Enhancing Factors 

History and Examination 

Family history of premature ASCVD (males, age <55 y; females, age <65 y)38 

Metabolic syndrome (as defined by 3 out of the following factors - increased waist circumference , 

elevated triglycerides [>150 mg/dL, non fasting], elevated blood pressure, elevated glucose, and 

low HDL-C [ <1.0 mmol/L or < 40 mg/dL in men; < 1.3 mmol/L or < 50 mg/dL in women]) 

Chronic inflammatory conditions, such as psoriasis, rheumatoid arthritis, lupus,39,40 or HIV 41  

History of premature menopause (before age 40 y) 42-44  

Ankle brachial index (ABI) (<0.9) 

Severe mental Illness45,46 

Lipids/biomarkers associated with increased ASCVD risk if previously measured 

Persistently elevated primary hypertriglyceridemia (≥175 mg/dL or >2.0 mmol/L , non-fasting) for 

at least 3 determinations   

Elevated Lp(a) ≥50 mg/dL or ≥125 nmol/L  

Imaging evidence of atherosclerosis. 

Incidental imaging evidence of atherosclerotic plaque in the carotid or femoral arteries 

 

The presence or absence of risk enhancers can be useful in guiding the physician on the decision to 

commence cholesterol lowering drug therapy, especially for patients in the intermediate risk category. 

Refer to Table 6.1. When the decision to commence cholesterol lowering drug therapy remains 

uncertain, the use of imaging modalities such as the coronary artery calcium (CAC) score in the 

intermediate risk and in selected individuals in the borderline risk categories may also be useful.  

 

An individual’s risk is increased in the presence of markers such as CAC score >100 Agatston units, 

abnormal ankle brachial index (ABI) <0.9 or >1.40, or the presence of atherosclerotic plaques.  The use 

of ultrasound to measure the carotid or femoral plaque burden has been predictive of CV events and 

is comparable to CAC. 47-50 The use of carotid intima media thickness is fraught with limitations such 

as consistent reproducibility and operator variation. It is inferior to CAC score and carotid plaque 

measurement.51-53 Currently, among the markers being considered, CAC score is considered the best 

biomarker for risk discrimination and reclassification of risk .51,54 CAC score provides an estimate of 

the atherosclerotic burden and is strongly associated with CV events.55 

 

There is a risk calculator from the Multi-Ethnic Study of Atherosclerosis (MESA) study which is available 

as a free app or online. This calculator includes a Chinese population variable for risk calculation and 

can further refine risk for patients into low, intermediate and high-risk categories.56,57 The MESA score 

was developed in a different population and does not include all ethnic groups in Singapore. Hence 

though it may be useful to indicate the impact of calcium scores on the ten-year risk of individuals, 

these limitations must be considered when the MESA score is used. 

 

In general, there is no need to use a CAC score when the decision to initiate statin therapy is clear.  

However, where there is uncertainty about initiation of statin therapy in asymptomatic individuals at 

intermediate risk (primary prevention), the CAC score may be useful in selected individuals as a risk 

modifier in making a decision on commencing or withholding statin therapy. The CAC score has no 
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value in patients with established ASCVD such as patients with prior MI, stent or bypass surgery. 
6,51,52,54,56,58-60 

 

Those with CAC scores of zero have low 10-year event rates and the value of statin therapy is limited, 

provided they do not have other high risk factors such as diabetes, family history of premature CAD 

or cigarette smoking.61,62  

 

Hence, if the CAC score is zero, it is reasonable to withhold statin therapy and reassess in 5 years, in 

the absence of high-risk factors such as diabetes mellitus, family history of premature CAD, and 

cigarette smoking. A MESA risk score can be used to integrate the CAC result with other risk factors to 

estimate the overall 10-year risk in these individuals, into low, intermediate and high-risk 

categories.6,63-66  

If the CAC score is 1 to 99, the incremental value for risk reclassification is modest, and there is 

variation in international recommendations on how this should influence the decision to start a statin. 

In general, the decision to start a statin should not be based on a single test or risk factor, but on the 

individual’s global ten-year risk.  

 

In asymptomatic individuals at intermediate risk (or selected individuals at borderline risk), where the 

decision to start a statin is uncertain, if the CAC score is 100 or more, the commencement of statin 

therapy can be considered. 6,59,61,67 Refer to Table 6.2.  

 

Table 6.2: Primary Prevention: Coronary Artery Calcium score 

Recommendation for cardiovascular imaging for risk assessment Strength of 
Recommendation 

Quality of 
Evidence 

In the CV risk assessment of asymptomatic individuals at intermediate 
risk where the decision about the use of statin is uncertain, it is 
reasonable to consider the use of CAC score as a risk modifier in 
making a decision on commencing or withholding statin 
therapy.6,51,52,54,56,58-60  

IIb 
 

B 

In the CV risk assessment of asymptomatic individuals at intermediate 
risk where the CAC score is measured for the purpose of making a 
decision on the use of statin,  
 
▪ If the CAC score is zero, it is reasonable to withhold statin therapy 
and reassess in 5 years in the absence of high risk factors such as 
diabetes mellitus, family history of premature CAD, and cigarette 
smoking.6,63-66 
 
▪ If CAC score is 1 to 99, the incremental value for risk reclassification 
is modest, and there is variation in international recommendations on 
how this should influence the decision to start a statin. In general, the 
decision to start a statin should not be based on a single test or risk 
factor, but on the individual’s global ten-year risk.6,67 
 
▪ If CAC score is 100 or higher, it is reasonable to commence statin 
therapy.6,59,61,67 

IIa 
 

 
 
 
 
 
 
 
 
 

B 
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The routine collection of other potential modifiers such as genetic risk 
scores, circulating or urinary biomarkers or vascular tests or imaging 
methods (other than CAC scoring or carotid ultrasound  for plaque 
determination) is not recommended.34 

III B 

 

 

4. LIPID THERAPEUTIC TARGETS 

4.1 LDL Cholesterol Therapeutic Targets 
 
Lifestyle modifications are part of the management process, and these have to be discussed prior to 
initiation of therapy. Therapeutic goals of treatment for hyperlipidaemia can be achieved by statins 
with or without addition of ezetimibe.  In the very high risk or high risk groups, the use of anti-PCSK9 
therapy may be required to achieve desired therapeutic targets.  

In deciding on the therapeutic LDL-C targets, a few key facts are taken into consideration: 

1) LDL-C is a direct causative factor for ASCVD, 

2) Data from more recent cholesterol lowering studies have demonstrated that reduction of 

LDL-C beyond previous EAS/ESC Guidelines was associated with fewer ASCVD events, 68-70and  

3) Current clinical data supports the principle of the lower the LDL-C, the lower the risk of 

ASCVD9-12  

 

Consistent with these general guiding principles, for the very high-risk group and the high-risk group, 

in line with current evidence, the CPG and the latest ACG on lipid management have recommended 

lower LDL-C targets for the very high risk and high-risk groups as compared to the 2016 Ministry of 

Health Clinical Practice Guidelines: Lipids. 

 

Based on data from anti-PCSK-9 therapy trials involving patients who have sustained ACS and had 

entry criteria of LDL-C > 1.8 mmol/L, benefits have correlated with the substantially reduced LDL-C 

levels. For this very high-risk group with a history of ACS, an LDL-C goal of <1.4 mmol/L (<55 mg/dL) is 

recommended.  For other patients in the very high-risk cohort with ASCVD, a target LDL-C of < 1.8 

mmol/l is recommended, while recognizing that lower is generally better. Refer to the ASCVD Risk 

Groups in Table 4 and the Flow Chart for Management of Hyperlipidaemia in Figure 1. 

 

As the risk profile decreases, the absolute benefit is lower, and the therapeutic LDL-C targets are 

adjusted correspondingly. For those in the high-risk group, it is recommended that the LDL target be 

considered at <1.8 mmol/L (<70 mg/dL). For those patients who are in the intermediate cardiovascular 

risk group, a LDL-C goal <2.6 mmol/L (<100 mg/dL) should be considered.68  

 

For those individuals at low or borderline risk, an LDL-C < 3.4 mmol/L (< 130 mg/dl) is an ideal goal 

and can be considered. However, for the low-risk group, lifestyle modification is the mainstay of 

management and statins should only be considered if the LDL-C is persistently > 4.1 mmol/L (>160 

mg/dl) despite lifestyle modifications, and if the physician assesses that the benefits of more intensive 

lipid lowering therapy far outweighs the risks. 10,71-73 Familial hypercholesterolemia should be 
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considered when the LDL-C is > 4.9 mmol/L. Refer to Management of Hyperlipidaemia Flow Chart for 

Clinician Reference in Figure 1, and the recommendations for LDL-C targets in Tables 7 to 9. 

Table 7: Recommendations for LDL-C Therapeutic Targets – Prevention in Very High Risk 

Group 

LDL-C Therapeutic Targets: Very High-Risk Group Strength of 

Evidence 

Quality of 

Evidence 

In secondary prevention (patients with established ASCVD) for 

patients at very-high risk, a LDL-C goal of <1.8 mmol/L (<70 

mg/dL) is recommended.  For patients with a history of acute 

coronary syndrome, aim for a LDL-C goal of <1.4 mmol/L (<55 

mg/dL).9,68,74-76 

I A 

For FH patients with ASCVD or additional CV risk factors (such 

as DM, smoking, HPT, > 40 years) , treatment to achieve a LDL-

C goal of <1.8 mmol/L (<70 mg/dL) is recommended. If the goal 

cannot be achieved, a drug combination is recommended.75-78 

I C 

Lipid levels should be re-evaluated 4 to 6 weeks after ACS to 

determine whether a LDL-C goal of <1.4 mmol/L (<55 mg/dL) 

has been achieved. Safety issues need to be assessed at this 

time and statin treatment doses adapted accordingly.75,76,79,80 

IIa C 

 

Table 8: Recommendations for LDL-C Therapeutic Targets - Primary Prevention in High 

Risk and Intermediate Risk Groups 

LDL-C Therapeutic Targets: High Risk and Intermediate Risk 

Group 

Strength of 

Evidence 

Quality of 

Evidence 

In patients at high risk, a LDL-C goal of <1.8 mmol/L (<70 

mg/dL) is recommended.9,68 

I A 

For FH patients with no known ASCVD or other major risk 

factors, a LDL-C goal of <2.6 mmol/L (<100 mg/dL) is 

recommended. 75-78  

I C 

In patients with DM at high risk ( CKD, multiple microvascular 
complications, DM duration > 10 years, or glycaemic level  
persistently above the target despite optimal treatment ),  a 
LDL-C goal of <1.8 mmol/L (<70 mg/dL) is recommended.86 

I A 

In individuals at intermediate risk, a LDL-C goal of <2.6 
mmol/L (<100 mg/dL) should be considered.68 

IIa A 
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Table 9: Recommendations for LDL-C Therapeutic Targets - Primary Prevention in Borderline 

Risk and Low Risk Groups 

LDL-C Therapeutic Targets: Borderline Risk and Low Risk Groups Strength of 

Evidence 

Quality of 

Evidence 

In individuals at borderline risk, a LDL-C goal < 3.4 mmol/L ( < 130 

mg/dl) can be considered. If risk enhancers are present, a risk-benefit 

discussion for statin can be considered. 10,71-73 

IIb A 

In individuals at low risk, focus on lifestyle intervention, and a risk-

benefit discussion for statin can be considered if the LDL-C is 

persistently > 4.1 mmol/L (160 mg/dl). Ideally, an LDL-C of < 3.4 

mmol/L (130 mg/dl) can be considered. 10,71-73 

IIb A 

 

Key Summary points: LDL-C therapeutic targets 

Cardiovascular risk by medical condition 

In very high-risk group with established ASCVD, LDL goal <1.8 mmol/L (<70 mg/dL) is 

recommended.  Consider LDL-C goal of <1.4 mmol/L (<55 mg/dL) in patients with acute coronary 

syndrome 

For FH patients with ASCVD or additional CV risk factors (such as DM, smoking, HPT, > 40 years) , 
treatment to achieve a LDL-C goal of <1.8 mmol/L (<70 mg/dL) is recommended. 

For FH patients with no known ASCVD or other major risk factors, a LDL-C goal of <2.6 mmol/L 
(<100 mg/dL) is recommended. 

In patients with DM at high risk (CKD, multiple microvascular complications, DM duration > 10 
years, or glycaemic level  persistently above the target despite optimal treatment ),  a LDL-C goal 
of <1.8 mmol/L (<70 mg/dL) is recommended. 

Otherwise healthy patients without the above conditions: CV risk by 10-year risk scoring 

In high-risk patients, an LDL goal <1.8 mmol/L (<70 mg/dL) is recommended. 

In individuals at intermediate risk, consider an LDL-C goal of <2.6 mmol/L (<100 mg/dL). 

In individuals at borderline risk, a LDL-C goal < 3.4 mmol/L (< 130 mg/dl) can be considered. 

Re-evaluate LDL levels 4-6 weeks after therapy initiation to determine if target is achieved and 

address other safety issues during follow-up.  

 

4.2 Other Lipid Therapeutic Targets 
 
 
Although there is currently no strong clinical data to support specific therapeutic targets for TG, there 

is data to show that there is increased ASCVD risk when fasting TGs are >1.7 mmol/L (>150 mg/dL). 87 

 

Current data shows that lowering TGs in at risk patients is associated with a reduction in cardiovascular 

risk. A meta-analysis of 10 trials using various therapeutic  agents to lower TG demonstrated a 12% 

reduction in cardiovascular outcomes. 88 

 

For very high risk and high-risk patients whose TGs are >4.5 mmol/L (>400 mg/dL) after lifestyle 

measures, drug therapy may be considered. 
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In situations where the LDL-C may not adequately reflect the CV risk, ApoB can be used as a secondary 

target. ApoB targets in the very-high, high, and intermediate risk categories are <65 mg/dL, <80 mg/dL, 

and <100 mg/dL respectively.89,90 See Table 10. 

 

Table 10: Recommendations on Secondary Target: ApoB  

ApoB Therapeutic Targets   Strength of 

Evidence 

Quality of 

Evidence 

In situations where the LDL-C may not adequately reflect the CV risk , 

ApoB can be used as a secondary target. ApoB targets in the very-

high, high, and intermediate risk categories are <1.3 umol/L (<65 

mg/dL), < 1.6 umol/L (<80 mg/dL), and <2.0 umol/L (<100 mg/dL) 

respectively.89,90 

I A 

 

5. MANAGEMENT OF HYPERLIPIDEMIA 

5.1 Lifestyle Modification 

 
Appropriate lifestyle modification is an integral part of the management of hyperlipidaemia. Lifestyle 

interventions, including dietary choices, can reduce risk of cardiovascular disease directly or through 

its impact on risk factors such as blood pressure, glucose levels and lipid levels. Refer to Table 11 for 

recommendations on lifestyle modification.91-96 

 
5.1.1 Use of Tobacco 

Use of tobacco in any form, including smoking and vaping, should stop.  Smoking cessation has clear 

benefits on overall cardiovascular disease risk and on HDL cholesterol.97-100 

 

5.1.2 Weight Management 

Weight reduction reduces fasting TG and increases HDL cholesterol, with a small effect on lowering of 

TC and LDL cholesterol.  For obese individuals, a weight reduction of 10 kg is associated with a 

reduction of LDL-C level of 0.2 mmol/L (8 mg/dL). Weight loss has an impact on risk factors such as 

hypertension and diabetes mellitus. Weight reduction improves insulin sensitivity and also decreases 

the level of TG.101,102 

 

5.1.3 Exercise 
 
Regular exercise is an important part of lifestyle management and should be performed unless there 

are any underlying contraindications. Regular physical exercise reduces TG levels over and above the 

effect of weight reduction.103-105 

 

The “Singapore Physical Activity Guidelines” published by the Health Promotion Board and Sport 

Singapore, Revised Edition 2022, recommend that for substantial health benefits, adults should do at 
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least 150 minutes (2 hours and 30 minutes) to 300 minutes (5 hours) a week of moderate-intensity, 

or 75 minutes (1 hour and 15 minutes) to 150 minutes (2 hours and 30 minutes) a week of vigorous-

intensity aerobic physical activity, or an equivalent combination of moderate- and vigorous-intensity 

aerobic activity, spread over 5 to 7 days in a week. In addition, adults should also do muscle-

strengthening activities of moderate- or vigorous-intensity that target major muscle groups at least 

twice a week, as these activities provide additional health benefits. For adults with chronic conditions, 

the same recommendations and tips are still applicable but healthcare professionals should provide 

advice on a suitable exercise regime if individuals are unsure on how to begin.   
 

5.1.4 Alcohol Consumption 
 
A standard drink is 10g of alcohol which is the equivalent of 2/3 can of 220ml beer, one small 100ml 

glass of wine or 1 nip (30ml) of spirits. Earlier studies have reported a J-shaped distribution of 

outcomes with the lowest rates of heart attacks in those with low to moderate alcohol consumption 

(12.5 to 30 gm) and higher rates in those who did not drink or have high alcohol consumption. Hence, 

moderate alcohol consumption of <2 standard drinks for men and <1 standard drink for women has 

been considered as being acceptable for those who consume alcohol, if TG levels are not elevated.106-

108 

 

However, this perceived benefit has not been validated in any randomised controlled trial. 109,110  

Furthermore, this J shape effect has not been seen in studies in Chinese and Indian cohorts. 111,112 

The 2022 World Heart Federation (WHF) released a policy brief in 2022, “The impact of alcohol 

consumption on cardiovascular health: myths and measures”, which challenged the perception that 

low to moderate alcohol consumption is cardioprotective.  The WHF brief stated that the regular 

consumption of alcohol raises blood pressure, increases the risk for cardiomyopathy, precipitates the 

onset of atrial fibrillation/flutter and elevates stroke risk. There is a linear association between regular 

alcohol consumption of at least 100gm/ week and an increased risk of stroke, heart failure, fatal 

hypertensive disease and fatal aortic aneurysm. Alcohol intake (> 60 gm) can have a major impact on 

TG levels, particularly in individuals with hypertriglyceridaemia.109,113 In patients with severe 

hypertriglyceridaemia, consumption of alcohol is associated with an increased risk of pancreatitis.  

 

Given the data, we recommend that individuals who do not currently drink should not start. As 

Chinese and Indians form a large segment of the local population and the studies on Chinese and 

Indian cohorts have not demonstrated a J-shape curve for outcomes, we do not recommend the 

consumption of alcohol for the purpose of obtaining purported cardioprotective effects.  

 

5.1.5 Dietary Sugars 
 
Regular consumption of “fruit sugar” fructose in amounts contributing >10% total daily energy needs 

will lead to TG elevation. There is correlation between quantity of fructose intake and level of TG 

elevation. Fructose intake between 15 to 20% of total energy intake can increase the TG by 30-40%. 

Not surprisingly, “table sugar” sucrose, is the commonest source of fructose.  Hence, for those with 

elevated TG, intake of simple sugars (fructose or sucrose) should be limited to < 10 % of total dietary 

energy intake, or in severely elevated individuals, elimination of added sugars. 114-117 
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5.1.6 Dietary Fats 
 
There is correlation between consumption of saturated fatty acids (SFAs) with LDL-C levels. For each 

additional 1% energy intake from SFAs, there is an increase in  0.02-0.04 mmol/L or 0.8-1.6 mg/dL of 

LDL-C.118 Dietary trans fatty acids also contribute to LDL-C elevation, but unlike SFAs which increase 

HDL-C levels , trans fat decrease the HDL-C.119  Trans-fat intake should be limited to < 1% of total 

energy or < 2 grams per day.120 Given the negative effects of SFAs and trans-fat, a diet rich in 

wholegrain foods, vegetables, fruit, legumes, nuts, fish and unsaturated oils and low in saturated and 

trans-fat, refined grains and cholesterol should be encouraged.121 

 

Saturated fat should be replaced with mono and polyunsaturated fats to lower TC and LDL cholesterol 

(without lowering HDL cholesterol)122,123 and lower risk of CAD.96 For those with hyperlipidemia, 

saturated fat intake should be reduced to <7% of total caloric intake and polyunsaturated fat intake 

should be around 10% of total calories. A total fat intake of 25-35% total calories will be most 

compatible with these targets.5 

 

The recommended cholesterol intake in the diet should be reduced to <300 mg/day.124,125 
 

5.1.7 Dietary Fiber Intake 
 
Foods such as barley and oats contain the fibre b-glucan which has been shown to lower LDL-C. Hence, 

the consumption of foods or supplements containing b-glucan is recommended for LDL-C lowering.126 

The quantity of each fibre type to be taken to achieve a meaningful 3 to 5% LDL-C reduction varies 

with the fibre type.127 In general, dietary fibre intake should be 20 to 30 grams per day by increasing 

consumption of whole-grains, fruit and vegetables and reducing consumption of processed grains and 

sugar.115,128  

 

Table 11: Recommendations on Lifestyle Modification 

Lifestyle Modification Strength of 

Evidence 

Quality of 

Evidence 

Tobacco use  

Use of tobacco in any form, including smoking and vaping, should stop.7,97-100  

I A 

Weight Management 

If body mass index is above 23 kg/m2, weight reduction through diet 

modification and exercise is recommended.7,101 

I A 

Exercise 

Persons with hyperlipidaemia should undertake 150 to 300 minutes per week 

(about 30 to 60 minutes per day) of moderate intensity aerobic activity spread 

out over 5 to 7 days per week.7,103-105 

I A 

Alcohol consumption 

For good overall health, individuals who do not currently 

drink should not start.7,109,110  

I C 

Dietary sugars IIa C 
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For patients with high TG levels, intake of simple sugars (fructose and sucrose) 

should be limited to <10% of total energy intake, or in severely elevated 

individuals, elimination of added sugars.7,114-117  

Dietary Fat 

1. A diet rich in wholegrain foods, vegetables, fruit, legumes, nuts, fish 

and unsaturated oils and low in saturated and trans-fat, refined grains 

and cholesterol should be encouraged.7,121 

2. Saturated fat should be replaced with mono and polyunsaturated fats 

to lower TC and LDL cholesterol (without lowering HDL 

cholesterol)7,122 to lower risk of CAD.96  

3. Trans fat intake should be limited to < 1% of total energy or < 2 grams 

per day.7,120 

4. For those with hypercholesterolaemia, saturated fat intake should be 

reduced to <7% of total caloric intake and polyunsaturated fat intake 

should be around 10% of total calories. A total fat intake of 25-35% 

total calories will be most compatible with these targets.5,7 

5. Cholesterol intake should be reduced to less than 300mg per day as 

this reduces serum LDL cholesterol levels.7,124,125 

 

 

I 

 

 

I 

 

I 

 

 

I 

 

 

I 

 

 

A 

 

 

A 

 

A 

 

 

C 

 

 

A 

Dietary fibre intake 

Dietary fibre intake should be 20-30 grams per day by increasing consumption 

of whole-grains, fruit and vegetables and reducing consumption of processed 

grains and sugar.7,115,127,128 

I C 

 

Key Summary points: Lifestyle modifications 

Tobacco use in any form should be avoided  

Moderate intensity aerobic activity of 150 to 300 minutes per week (about 30 to 60 minutes per day) or 

vigorous-intensity aerobic physical activity of 75 minutes (1 hour and 15 minutes) to 150 minutes (2 

hours and 30 minutes) per week spread out over 5 to 7 days  

Saturated fat should be <7% of total caloric intake 

Polyunsaturated fat intake should be around 10% of total calories 

Dietary fibre intake should be 20-30 grams per day by increasing consumption of whole-grains, fruit and 

vegetables 

 

6. DRUG THERAPY 

6.1 Statins 

Statins differ in their pharmacologic characteristics. Most currently available statins are in their active 

forms except for simvastatin and lovastatin which are prodrugs. While evening administration is 

usually recommended, this has to be balanced with the likelihood of adherence and hence the timing 

has to be individualised to ensure the highest likelihood of compliance. Many statins undergo a first-

pass effect in the liver with significant metabolism via the cytochrome P450 (CYP) isoenzymes, except 

for pravastatin, rosuvastatin, and pitavastatin. Drugs such as erythromycin, clarithromycin, azole 
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antifungal agents and cyclosporine that are also metabolised by the same enzyme pathway may 

elevate the serum level of these statins which undergo a first-pass effect (eg, simvastatin, atorvastatin, 

and lovastatin) when administered concomitantly and therefore may increase the risk of toxicity. 

 

Current evidence supports the view that benefits derived from statin therapy are a class effect that is 

primarily related to the level of LDL-C reduction.    
 

6.1.1 Statin Therapy 
 
Statins are very effective in lowering both TC and LDL cholesterol. Multiple large trials and meta-

analyses have shown that statins are beneficial for both secondary as well as primary prevention of 

CAD.9,10,68,129-147 

 

The approximate equipotency of the different statins is as follows: 10 mg atorvastatin = 5 mg 

rosuvastatin = 20 mg simvastatin = 40 mg lovastatin / pravastatin = 80 mg fluvastatin.148,149  

 

By definition, a high intensity statin therapy lowers LDL-C by 50% or more, and moderate intensity 

statin therapy lowers LDL-C by 30 to less than 50%. High intensity statin therapy in very high-risk group 

includes atorvastatin 40 to 80 mg daily or rosuvastatin 20 to 40 mg daily. Moderate intensity statin 

therapy in high risk group includes 10 to 20 mg atorvastatin, 5 to 10 mg rosuvastatin, 20 mg to 40 mg 

simvastatin, 40 mg to 80 mg pravastatin, 40 mg lovastatin or 80 mg fluvastatin. Pitavastatin with dose 

range between 1 mg to 16 mg per day lowered LDL-C by 33.3% to 54.7%. For lowering LDL 

cholesterol,  pitavastatin is 6 times stronger than atorvastatin, 1.7-times stronger than rosuvastatin, 

77-times stronger than Fluvastatin.150,151 See Table 12 for average LDL-C reductions with different 

statins. 

 

Table 12 : Expected average LDL-C reduction by total daily dosages for statins (adapted 

from ACC/AHA) 6 ( Table reproduced from the ACE Clinical Guidance “Lipid Management: Focus on Cardiovascular 

Risk”1 with permission from Agency for Care Effectiveness (ACE), Ministry of Health, Singapore. The classification was 

originally published by the American College of Cardiology/American Heart Association Task Force on Clinical Practice 

Guidelines) 

Statin Low-density dose 
( LDL-C reduction < 30%)  

Moderate-intensity dose 
( LDL-C reduction 30-49%) 

High-intensity dose ( LDL-C 
reduction > 50% ) 

Atorvastatin  10-20 mg  40-80 mg 

Lovastatin 20 mg  40-80 mg  

Pitavastatin  1-4 mg  

Pravastatin 10-20 mg  40-80 mg  

Rosuvastatin  5-10 mg 20-40 mg 

Simvastatin 10 mg  20-40 mg * 
ACC, American College of Cardiology; AHA, American Heart Association 
 
*Simvastatin 80 mg is not recommended due to high risk of myopathy; use should be restricted to those who have been 
taking 80 mg long-term without evidence of myopathy 

 

There is variation in the response to statins between individuals.  Higher statin sensitivity may be 

present in Asian patients and hence, clinicians who are up-titrating the dose for therapy in the local 

population should monitor patients for side effects.152 This is especially so when high dose statins  such 
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as  rosuvastatin at doses higher than 20 mg , are being considered.153 Among the Chinese, a higher 

incidence of myopathy has been noted at lower statin doses (simvastatin 40mg daily) in studies such 

as Heart Protection Study 2-Treatment of HDL to Reduce the Incidence of Vascular Events (HPS 

THRIVE).154  These data do not preclude the use of statins at high doses in appropriately selected cases.  

 

In addition to LDL-C lowering , statins can  reduce TG levels by 10 to 20% from baseline values.155  

Statins have minimal effect on HDL-C and Lp(a).   

 

In patients where statin therapy is recommended but daily statin therapy is not possible,  considerable 

LDL-C -lowering can be achieved with alternative dosing with potent statins , such as every other day 

or twice a week with atorvastatin or rosuvastatin.156  

 

Before commencing patients on statin therapy, go through the following checklist in Table 13.   

 

Table 13: Checklist prior to Statin Therapy  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
6.1.2 Statin Side Effects 
 
The incidence of side effects from statin therapy is low, consisting mainly of a rise in the liver enzymes 

and myopathy. There is a small risk of new onset type 2 diabetes mellitus (T2DM) with statin therapy 

but the absolute risk reduction in the risk of cardiovascular disease in high risk patients outweighs the 

possible adverse effects of a small increase in the incidence of diabetes.157 Refer to Table 14 for 

recommendations on statin side effects. 

 

Despite the small risk of side effects, misperceptions by the public about the potential adverse side 

effects of statins are commonly encountered. In some cases, these are believed to be “nocebo effects” 

or “misattribution”, rather than a real side effect of therapy.158-162 

 
6.1.2.1 Myopathy 
 
High dosages of statins are more likely to result in myopathy and rhabdomyolysis. Although 

considerably rarer, rhabdomyolysis is a much more serious complication which can lead to renal 

Check for the following before commencement of statin therapy 
 
• Pregnancy, planning conception, or breastfeeding  

- contraindicated 
• Hepatic impairment 

- contraindicated in decompensated cirrhosis and acute liver failure  
- check baseline liver transaminases prior to initiation 

• Renal function  
- dose adjustment  
- Predisposition to adverse effects  

• Concurrent treatment that may interact with statins  
- Avoid drug-drug interaction 

• Risk factors for myopathy  
- Dose adjustment for those at increased risk for myopathy such as elderly, thyroid disorders, excessive 

alcohol consumption, family history of myopathy to statins, renal or hepatic impairment 
- Higher risk of severe myopathy or rhabdomyolysis, although rare 
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failure and death.163,164 Due to risk of myopathy and rhabdomyolysis, high dosages of statins should 

be prescribed with caution, especially in elderly patients, in those with impaired renal function and 

when a statin is combined with a fibrate.153,165-167 When using simvastatin, the highest dose should be 

40 mg. However, in patients who have been taking 80 mg for more than 12 months without any 

evidence of myopathy or other side effects, it is acceptable to continue the dose.153,165-167   

 

Combination of statins with gemfibrozil enhances the risk of myopathy, and hence it should not be 

prescribed together with statins. Use of other fibrates (fenofibrate, bezafibrate, or pemafibrate) in 

combination with statins is safe with no or minimal risk.168,169 

 
6.1.2.2 Elevated Liver Enzymes  
 
Mild elevation of liver enzymes, as measured by alanine aminotransferase, ALT, (also termed as  serum 

glutamic pyruvic transferase, SGPT) occurs in 0.5 to 2.0% of patients on statin therapy, in particular 

those who are on high dose statins. This has not been shown to have any long term effects on liver 

function.170-172 In patients with pre-existing elevation of transaminases due to steatosis or due to non-

alcoholic fatty liver disease, statin therapy does not worsen liver disease.161 A clinically significant 

elevation of ALT > 3 x upper limit of normal range on 2 consecutive occasions is rarely ever seen.173 

Based on meta-analyses of RCTs, clinically relevant transaminase elevation with statin therapy is 

rare.174,175  

 

Severe statin induced liver injury is very rare with an incidence of <2 per million patient years according 

to the US FDA database, and an incidence of around 1.2 per 100,000 as per Swedish adverse drug 

reactions advisory committee.176,177 Hence, the risk of liver injury with statins is very rare. Mild 

elevations of transaminases in isolation in asymptomatic statin users is not clinically relevant.  

 
6.1.2.3 Risk of New-Onset Diabetes Mellitus 
  
Statin therapy has been shown to be associated with a small increase in the incidence of new onset of 

type 2 diabetes mellitus (T2DM). It has been proposed that statins due to their action on HMG CoA 

reductase can be associated with risk of DM by either a direct effect on pancreatic beta cell or by 

increased insulin resistance.161 This risk of developing T2DM is higher in those on potent statins at high 

doses, in the elderly, and in those with features of metabolic syndrome. However, numerous 

randomized controlled trials have shown that the risk of developing DM is low.157,178,179  

 

The risk of new onset DM is estimated at 1 new case per 1000 patients per year of statin exposure but 

statin therapy also has been estimated to prevent, for example, 5 new CV deaths per 1000 patients 

per year.161 For low risk individuals, the lesser benefits of statins should be weighed against this low 

risk of new onset diabetes. 

 
6.1.2.4 Neurocognition 
  
Statins have been anecdotally linked with transient cognitive impairment. There have been case 

reports and studies which have reported acute short term reversible memory impairment with statin 

therapy. This brain fog reportedly resolves upon cessation of the statin therapy.180-190  
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However numerous RCTs have shown that statins had no adverse effects on long term 

neurocognition.191-193 In addition, the incidence of neurocognitive adverse events did not increase with 

very low LDL-C levels (<0.50 mmol/L or < 20 mg/dl).194  

 

Statins as a group do not appear to have any long-term effects on neurocognition, although we cannot 

exclude the possibility that there may be a very low incidence of acute memory impairment in 

susceptible individuals on statin therapy which resolve upon cessation of the statin.   

 
6.1.2.5 Chronic Kidney Disease 
 
Statins reduce risk of CV events by 20% in patients with CKD. However, there appears to be no 

evidence of benefit from statins for patients on haemodialysis. Meta-analyses in CKD patients showed 

no increase in progression of CKD or acute renal events on statin therapy.195 

 

There has been a higher incidence of proteinuria reported with the use of rosuvastatin.  An incidence 

of 12% has been reported for rosuvastatin 80 mg and at doses of < 40 mg daily, the incidence is 

consistent with other statins. The statin related proteinuria is transient and thought to be due to 

reduced tubular reabsorption and not glomerular dysfunction. The reported incidence is low and, 

mostly not higher than for the incidence seen in placebo arm.196 

 

6.1.2.6 Stroke Risk 
 
It was hypothesized that statins may tend to cause higher risk of haemorrhagic stroke. The SPARCL 

study showed that there was a small increase in haemorrhagic stroke in subjects with prior stroke but 

this was not been confirmed by other RCTs.10,68,197 Statin therapy does reduce the risk of first or 

subsequent ischemic strokes by 15 to 35% per mmol/L reduction in LDL-C cholesterol.161 

 
6.1.3 Monitoring of Adverse Side Effects of Statins 
 
Baseline measurements of serum aspartate/alanine transaminase and creatine kinase are 

recommended to establish patient’s baseline prior to starting statin therapy. A second measurement 

can be performed 3 to 6 months after starting statin therapy. Where there is an escalation in the 

dosage of the statin, another measurement can be performed 3 to 6 months later. Routine repeat 

measurement of these is not required for patients whose subsequent follow up results are not 

elevated beyond the baseline and are asymptomatic. Monitoring of creatinine kinase is necessary in 

patients with muscle symptoms such as pain, tenderness, cramping, or weakness.  

Table 14: Recommendations on Statin Side Effects 

Statin Side Effects Strength of 

Evidence 

Quality of 

Evidence 

Myopathy 

1. Due to risk of myopathy and rhabdomyolysis, high dosages of statins 

should be prescribed with caution, especially in elderly patients, in 

those with impaired renal function and when a statin is combined 

with a fibrate.7,153,165-167  

IIa C 
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2. When using simvastatin, the highest dose should be 40mg. 

However, in patients who have been taking 80mg for more than 12 

months without any evidence of myopathy or other side effects, it 

is acceptable to continue the dose.7,153,165-167 

IIa C 

3. Combination of statins with gemfibrozil enhances the risk of 

myopathy, and hence it should not be prescribed together with 

statins.168,169  

I C 

4. When using statins, it is recommended that serum creatinine kinase 

be monitored in patients with muscle symptoms (e.g. pain, 

tenderness, cramping, weakness).7,153,198 

I C 

Liver transaminases elevation 

When using statins, monitor ALT and AST in patients developing symptoms 

suggestive of hepatotoxicity (e.g. fatigue, weakness, loss of appetite, 

jaundice).7,153,198  

I C 

When using statins, patients should be advised to report 

promptly to their doctors if they develop any of the above liver or muscle 

symptoms.7,153,198  

I C 

 
 

Key Summary points: Statins side effects 

Avoid combination of statins with gemfibrozil  

Caution with combination of statins with fibrates especially in renal impairment 

Check Creatine kinase (CK) in those with muscle symptoms 

Monitor liver enzymes for those with symptoms suggestive of hepatotoxicity 

 
 

6.1.4 Clinical definition of statin intolerance 
 
The National Lipid Association 2022 Scientific Statement’s updated definition of statin intolerance 

defines statin intolerance as one or more adverse effects associated with statin therapy which resolves 

or improves with dose reduction or discontinuation and can be classified as a complete inability to 

tolerate any dose of a statin or partial intolerance with inability to tolerate the dose necessary to 

achieve the patient-specific therapeutic objective. To classify a patient as having statin intolerance, a 

minimum of two statins should have been attempted, including at least one at the lowest approved 

daily dosage. See Table 15. 
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Table 15 : National Lipid Association 2022 definition of Statin Intolerance199 

Statin intolerance and classification 

Statin intolerance is defined as one or more adverse effects associated with statin therapy, which 

resolves or improves with dose reduction or discontinuation, and can be classified as complete inability 

to tolerate any dose of statin, or partial intolerance, with inability to tolerate the dose necessary to 

achieve the patient-specific therapeutic objective. To classify a patient as having statin intolerance, a 

minimum of two statins should have been attempted, including at least one at the lowest approved daily 

dosage. 

Complete statin intolerance Inability to tolerate any dose or regime of a statin 

Partial statin intolerance Ability to tolerate a lower dose of statin than is 

required to achieve the desired therapeutic 

objective 

 

Placebo-controlled studies suggest that statin related muscle complaints may be partially due to the 

“nocebo” effect, in which the expectation of harm results in perceived side effects that may be 

unrelated to the pharmacological effects of the drug.160  

 

For patients with suspected statin intolerance, multiple strategies should be attempted to identify a 

tolerable statin regimen (e.g., lower dose, switching statins, non-daily dosing), as complete statin 

intolerance is uncommon (<5% of patients). 

 

In the “very high risk” and “high risk” patients who have statin intolerance, non-statin therapy should 

be initiated while additional attempts are made to identify a tolerable statin to manage the elevated 

levels of atherogenic lipoproteins.199  

 

6.1.5 Statin Drug-Drug Interactions 
 
Understanding the mechanisms of drug interactions with statins (3-hydroxy-3-methylglutaryl 

coenzyme A reductase inhibitors) is important as there is potential for serious side effects as discussed 

in the earlier sections. Current evidence points towards Cytochrome P450 3A4 (CYP3A4) as an 

important pathway in many of these drug interactions.   Statins can broadly be divided into those that 

that undergo metabolism by the CYP3A4 isoenzyme (atorvastatin, lovastatin and simvastatin) and 

those that do not undergo metabolism by the CYP3A4 isoenzyme (pravastatin, pitavastatin and 

rosuvastatin). Hence drugs that inhibit CYP3A4 will prevent CYP3A4 isoenzymes from metabolising 

statins using this pathway.  This will result  in elevation of the  plasma levels of these statins thereby 

increasing  the risk of serious statin toxicity. 200 

Other metabolic pathways involving statins include organic anion transporting polypeptides (OATPs) 

and P-glycoprotein (P-gp).  OATPs are membrane influx transporters that regulate cellular uptake of 

drugs.  In the liver, OATPs extract drug substrates from the portal blood into hepatocytes. After 

metabolism, other drug transporters such as P-glycoprotein may be important in efflux of the 

metabolite from the hepatocyte. Most statins that use OATPs pathway for hepatic uptake and hence 

inhibition of the OATPs pathway may increase statin toxicity. Whilst the P-gp pathway plays a role in 
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the transportation of atorvastatin , lovastatin and simvastatin , this pathway does not appear to play 

a major role in the transport of pitavastatin , pravastatin and rosuvastatin.200 

In addition, statins can also be divided into 2 broad groups depending on whether they are 

predominantly lipophilic (simvastatin, pitavastatin, lovastatin and atorvastatin) or predominantly 

hydrophilic (rosuvastatin and pravastatin).   In general, it is considered that the risk of myopathy is 

lower with hydrophilic statins because of their inability to enter muscle cells.201 

The American Heart Association has a scientific statement on drug-drug interactions with statins. 202 

For example, the statement recommends that the use of lovastatin, pitavastatin, and simvastatin 

should be avoided in patients receiving cyclosporine, tacrolimus, everolimus, or sirolimus. 

Combination therapy of cyclosporine, everolimus, or sirolimus with lovastatin, simvastatin, and 

pitavastatin is potentially harmful and should be avoided. The statement recommends that when 

using a statin in such situations, the dose of atorvastatin >10 mg/d when co-administered with 

cyclosporine, tacrolimus, everolimus, or sirolimus is not recommended without close monitoring of 

creatinine kinase and signs or symptoms of muscle-related toxicity. Statins should be started at the 

lowest possible dose and the doses should be gradually titrated . In particular attention should be paid 

towards the risk of myopathy.  Refer to Annex C for a table on selected statin related interactions with 

medications commonly used in primary care that may increase the risk of side effects of statins. 

6.1.6 Indications for Stopping Statins  

Severe statin induced liver injury is very rare but an elevation of liver transaminases greater than 3 x 

the upper limit of normal reference range should prompt the physician to stop statin therapy and 

review therapy after the liver enzymes return to normal.203  Refer to Table 16 for recommendations 

on cessation of statins.  

Elevation of serum creatine kinase greater than 3 to 10 times the upper limit of the normal range, 

when associated with muscle pain is an indication to stop statins, at least temporarily, rule out other 

causes and monitor. Elevations of > 10 times upper limit of normal should be an indication to stop 

regardless of severity of symptoms and to check eGFR with immediate referral if rhabdomyolysis is 

suspected. Some patients who experience muscle symptoms without elevations of creatine kinase 

may experience a reduction in symptoms when switched to an alternative statin.198 A flowchart for 

management of muscle symptoms from the Ministry of Health ACG for Lipid Management 2023 is 

shown in Figure 2.  
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Table 16: Recommendations for Cessation of Statins 

Cessation of statins Strength of 

Evidence 

Quality of 

Evidence 

Elevation in the levels of serum transaminases above 3 times 

the upper limit of the normal range is an indication to stop statins. The 

drugs can be reintroduced at a lower dose when liver function has 

returned to normal.7,203 

I C 

Elevation of serum creatine kinase greater than 3 to 10 times 

the upper limit of the normal range, when associated with muscle pain is 

an indication to stop statins at least temporarily, rule out other causes and 

monitor. Patients who are troubled by muscle pain, even in the absence of 

a raised serum creatine kinase, may benefit from either:  

1. stopping the statin therapy or 

2. reducing the dosage.7,201 

I C 

 

Figure 2: Flowchart for management of muscle symptoms (Figure reproduced from the ACE Clinical 

Guidance “Lipid Management: Focus on Cardiovascular Risk”1 with permission from Agency for Care Effectiveness (ACE), 

Ministry of Health, Singapore) 

  

 



 

 

CLINICAL PRACTICE GUIDELINES  | LIPID MANAGEMENT 2023 

 

40 

6.2 Ezetimibe 
 
Ezetimibe is a lipid lowering agent that selectively inhibits the intestinal absorption of cholesterol and 

related plant sterols. A meta-analysis comparing ezetimibe monotherapy with placebo reported an 

18.5% reduction in LDL-C, 3% increase in HDL-C, an 8% reduction in TGs, and a 13% reduction in TC. 

When added to a statin (e.g., simvastatin), 10 mg of ezetimibe will produce a further 18% lowering of 

the LDL-C cholesterol. This effect is similar to doubling the dose of the statin three times (e.g. 

increasing 10 mg simvastatin to 80 mg).204   

Ezetimibe is also available as a statin and ezetimibe combination tablet. The combination of 

simvastatin and ezetimibe has been shown to reduce cardiovascular events in patients with chronic 

kidney disease, compared to placebo. In patients with established coronary artery disease, ezetimibe, 

when added to a statin, produces further lowering of LDL-C cholesterol and cardiovascular 

events.74,195,205 

Ezetimibe given as 10mg/day can be taken in the morning or evening with or without food.   The same 

dosage can be maintained even in those with mild hepatic impairment or mild-to-severe CKD.   

 

6.3 Resins (Bile Acid Sequestrants) 
 
Resins (e.g., cholestyramine) are effective in lowering TC and LDL-C cholesterol. However, they are 

infrequently used because of side effects.5,7,206  

 

6.4 Fibrates 

Commonly available fibrates in Singapore include fenofibrate, bezafibrate, pemafibrate and 

gemfibrozil. Of these fibrates, gemfibrozil increases the risk of myopathy by 5.5- fold as compared 

with a statin. When used in combination with a statin, gemfibrozil also inhibits statin metabolism 

leading to increases in plasma statin levels.207-209  

As fenofibrate uses a different pathway, the risk of myopathy is much lower when using a statin-fibrate 

combination.210 The side effects of fibrates include: (i)elevation of liver enzymes (transaminases) (ii) 

myopathy and (iii) gallstones. Fibrates are generally well tolerated with mild adverse effects’. 209,210 

 

6.5 Nicotinic Acid 

Niacin lowers LDL-C and TG by decreasing secretion of very low density lipoprotein (VLDL) particles  

and can elevate HDL-C by increasing ApoA1 production.211 There are two large randomized trials using 

nicotinic acid which have not only shown no beneficial effect but have also reported a higher incidence 

of serious adverse effects. Currently, nicotinic acid medications are not approved for use in Europe for 

lipid lowering.154,212 

As such, we do not recommend the use of nicotinic acid for lipid lowering except in rare 

situations where there is no other alternative therapy for lowering TG. 
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6.6 Omega-3 Fatty Acid 

Omega-3 fatty acids derived from fish oils are useful supplements to reduce fasting blood triglyceride 

levels. It is shown that a dose of 3.25 g of eicosapentaenoic acid (EPA) or docosahexaenoic acid (DHA) 

formulations produced a clinically significant reduction of triglycerides, with very slight increases in 

HDL and LDL, and no changes in total cholesterol.213   

The omega-3 fatty acids, EPA and DHA are recommended at a dose of 2 to 4 g/day for reducing 

triglycerides in patients with elevated triglycerides. A combination of EPA and DHA can reduce 

triglycerides by ≥30% with concurrent increases in LDL, whereas EPA-only formulations did not raise 

LDL in patients with very high triglycerides. n-3 fatty acids are highly purified oils and do not appear 

to be allergenic. There is no absolute contraindication in patients allergic to seafood. 214  

 

6.7 Anti-Proprotein Convertase subtilisin/Kexin type 9 (PCSK9) Therapy 
 

In recent years, a new class of drugs targeting the protein enzyme proprotein convertase 

subtilisin/kexin type 9 (PCSK9) have been developed.  Increased concentration of PCSK9 reduces the 

availability of LDL receptors (LDLR) and hence decrease binding to plasma LDL-C, leading to an increase 

in LDL-C level. One class of medications which require the subcutaneous injection of human 

monoclonal antibodies which bind to PCSK9 and inhibit its activity are called PCSK9 inhibitors, of which 

two fully human mAbs, alirocumab and evolocumab, are currently approved for use. The use of statins 

increases PCSK9 level and hence the efficacy of PCSK9 inhibitors is best demonstrated when used in 

combination with statins.215-217  

Given the action of this class of drugs, they are effective in all patients except for LDL receptor deficient 

homozygous familial hyperlipidaemia.5,218 These drugs are able to reduce LDL-C by an average of 

60%,219,220  and TG by 26%.221 (Refer to Table 17). Unlike statins which have minimal effect on Lp(a) 

levels, PCSK9 inhibitors reduce Lp(a) by 30 to 40%.222,223 They are administered subcutaneously, 

fortnightly or monthly. 

More recently, there is a newer anti-PCSK9 therapy, inclisiran, which is a long-acting, short-chain siRNA 

directed against PCSK9 protein. Inclisiran works by binding specifically to the mRNA precursor of PCSK9 

protein, thereby blocking the expression of PCSK9 and causing its degradation. A recent study that 

summarized the results of the major studies on inclisiran suggested that when compared to placebo, 

there was a 51% decrease in LDL-C 37% decrease in total cholesterol, 41% decrease in ApoB, and 24% 

decrease in CV events, such as cardiac death, cardiac arrest, myocardial infarction, or stroke. The main 

advantage of inclisiran over the PCSK9 inhibitors (alirocumab and evolocumab) is that at a steady state, 

it is administered at  6 monthly intervals.224  
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Table 17: Intensity of Lipid Lowering with Drug Therapy5 

Treatment Average LDL-C reduction 

Moderate intensity statin ≈ 30% 

High intensity statin ≈ 50% 

High intensity statin + ezetimibe ≈ 65% 

PCSK9 inhibitor ≈ 60% 

PCSK9 inhibitor + high intensity statin ≈ 75% 

PCSK9 inhibitor + high intensity statin + ezetimibe ≈ 85% 

 
 
6.8 Recommendations for Management of Elevated LDL-C 
 
The therapeutic drug options for hyperlipidaemia are summarised in Tables 18, 19 and 20.  

Table 18: Recommendations for Management of Elevated LDL-C 

Drug Therapy for Hyperlipidaemia Strength of 

Evidence 

Quality of 

Evidence 

Statins are the first line drug for both hypercholesterolemia (elevated 

LDL-C) and mixed hyperlipidaemia when pharmacotherapy is 

indicated, except when TG > 4.5mmol/L (400mg/dL).7,10,225  

I A 

It is recommended that a statin is prescribed up to the maximally 

tolerated dose to reach the therapeutic targets set for the risk 

group.68,226,227 

I A 

Ezetimibe can be used as an add-on drug in association with statins 

when the therapeutic target is not achieved at the maximum 

tolerated statin dose, or as an alternative to statins in patients who 

are intolerant of statins or with contraindications to statins.74 

I A 

For secondary prevention, patients at very-high risk of not achieving 

their goal (LDL-C < 1.8 mmol/L) on a maximally tolerated dose of a 

statin and ezetimibe, for at least a minimum of 12 weeks, a 

combination with an anti-PCSK9 drug is recommended.75,76 

I A 

For very high risk FH patients (that is, with ASCVD or with another 

major risk factor) who do not achieve their goal of LDL-C < 1.8 mmol/L 

on a maximally tolerated dose of a statin and ezetimibe, for at least a 

I C 
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minimum of 12 weeks, a combination with an anti-PCSK9 drug is 

recommended.75,76 

If a statin-based regimen is not tolerated at any dosage (even after re-

challenge), ezetimibe should be considered.228-230 

IIa C 

If a statin-based regimen is not tolerated at any dosage (even after 

rechallenge), an anti-PCSK9 drug added to ezetimibe may also be 

considered if target LDL-C is not achieved in very high risk and high 

risk patients.228-230 

IIb C 

 

Key Summary points: Management of elevated LDL-C 

Statins are the first line drug for hyperlipidaemia. Titrate until the target LDL-C is achieved 

Ezetimibe can be added on if therapeutic target is not achieved.  

In very high-risk patients, who do not achieve their goal of LDL-C < 1.8 mmol/L on a maximally tolerated 

dose of a statin and ezetimibe, for at least a minimum of 12 weeks, a PCSK-9 inhibitor can be added. 

 

6.9 Recommendations for management of Hypertriglyceridemia 
 
Hypertriglyceridaemia is the cause of about 10% of all cases of pancreatitis. Hence, individuals with 

very high levels of TG  > 4.5mmol/L (400mg/dL) and in particular >10mmol/L (885mg/dL), have an 

increased risk of acute pancreatitis and should be treated to reduce the risk of pancreatitis.231-233 Refer 

to Table 19 for the recommendations on the management of hypertriglyceridaemia . 

Table 19: Recommendations for management of hypertriglyceridaemia 

Drug therapy for Hypertriglyceridaemia Strength of 

Evidence 

Quality of 

Evidence 

For patients in very high risk or high risk groups with 

hypertriglyceridaemia (TG > 2.3 mmol/L or 200 mg/dl ) ,  statin therapy 

is recommended as the first line drug therapy.234 

I B 

Since patients are at increased risk for acute pancreatitis when TG is > 

4.5mmol/L (400mg/dL) and the risk is greater with higher TG level, 

fibrates are the first line drug to reduce the risk of pancreatitis when TG > 

4.5mmol/L (400mg/dL).231-233 

I C 

In primary prevention patients , who are within LDL-C therapeutic 
targets with elevated TG levels > 4.5 mmol/L (>400 mg/dL), fenofibrate, 
pemafibrate or bezafibrate may be considered in combination with 
statins. There is currently no strong evidence that that the addition of 
fibrates  will reduce cardiovascular risk.235-238  
Gemfibrozil should not be given because it significantly increases the 

level of most statins, and this may increase the risk of complications.207-

209 

IIb C 
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6.10 Specific Populations 

For lipid management, special considerations should be given to those who are elderly, 

pregnant women, and those with medical co-morbidities such as renal and liver disease. See 

Table 20. 

Table 20: Recommendations for lipid management in specific populations  

Drug therapy for Specific Populations Strength of 

Evidence 

Quality of 

Evidence 

During pregnancy, treatment is indicated only in patients with severe 

hypertriglyceridemia (e.g. TG >10mmol/L [880mg/dL]). The only therapy 

recommended is omega 3 fish oils after dietary therapy.7 

I C 

Statins are contraindicated in women who are pregnant, likely to be 

pregnant, or who are still breastfeeding.5,7,153,239 Consider specialist 

referral. 

I C 

Treatment with statins is recommended for older people with ASCVD in 

the same way as for younger patients.5 

I A 

Treatment with statins is recommended for primary prevention, 

according to the level of risk, in older people aged < 75 years.5 

I A 

In the elderly (age >75 years), the decision to start treatment should take 

into account the risk group, potential risk-reduction associated with 

treatment, risk of adverse effects, drug-drug interactions, and patient 

preferences.5,7 

IIb B 

For patients on treatment with a statin and LDL-C <1.8mmol/L or 

70mg/dL when they turn >75 years of age, there is no need to reduce 

therapy, if the treatment is well tolerated without any adverse effects.7 

IIb C 

The starting dose of statins in chronic kidney disease should be low. 

During therapy, serum creatine kinase and renal function should both be 

carefully monitored.5,7 

IIa C 

In dialysis patients without ASCVD, commencement of statin therapy is 

not recommended.5,240,241 

III A 

For ASCVD patients on statins, ezetimibe, or a statin/ezetimibe 

combination at the time of commencement of dialysis, the medication 

should be continued.5 

IIa C 

Fibrates can be used in patients with chronic kidney disease in stages 1 

to 3 but the dosages should be reduced, with appropriate monitoring for 

side effects, especially myopathy. When creatinine clearance is less than 

30 ml/min (stage 4 or 5), fibrates are contraindicated.7 

I C 

Screen liver function (especially transaminases) on 2 consecutive 

occasions in patients with hyperlipidaemia and chronic liver disease.7 

IIa C 

In patients with hyperlipidaemia and chronic liver disease, if the level of 

the two transaminases (ALT and AST) is elevated but < 1.5 times the 

upper limit of the normal range, statins can be given but the starting dose 

IIa C 
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should be low.242 Careful monitoring of the serum transaminases and 

creatine kinase after commencement is recommended.7 

In patients with hyperlipidaemia and chronic liver disease, if the level of 

the two transaminases (ALT and AST) is between 1.5 to 3 times the upper 

limit of the normal range, statins can still be given but with caution and 

the starting dose should be low.249 Careful monitoring of the serum 

transaminases and creatine kinase after commencement is 

recommended.7 

IIa C 

Fibrates can be given in patients whose transaminase levels are elevated 

< 3 times the upper limit of the normal range, but at a lower starting 

dosage. Careful monitoring of the serum transaminases and creatine 

kinase after commencement is recommended.7 

IIb C 

 

Key Summary points: Management of lipids in specific populations 

Statins are contraindicated in pregnant and breastfeeding women. 

In the elderly (age >75 years), the decision to start treatment should consider the risk group, potential 

risk-reduction, risk of adverse effects, drug-drug interactions, and patient preferences. 

In CKD, starting dose of statins should be low. CK and renal function should be carefully monitored.  

In dialysis patients without ASCVD, commencement of statin therapy is not recommended.  

Fibrates are contraindicated in CKD when creatinine clearance is less than 30 ml/min (stage 4 or 5).  

In chronic liver disease, if the level of the two transaminases (ALT and AST) is less than 3 times the 

upper limit of the normal range, statins to be used with caution and initiated with a lower dose. 

 

6.11 Familial Hypercholesterolemia 
 
Familial hypercholesterolemia (FH) is a group of inherited genetic defects resulting in severely 

elevated serum cholesterol concentrations. In the heterozygous FH, cholesterol levels rise to about 

two times the normal levels due to a defect in LDL clearance. Affected individuals have a much higher 

risk (about 20-fold) of premature CAD if untreated. The prevalence of FH is 1 in 300 to 500 in many 

populations, making FH among the most common of serious genetic disorders. Clinical diagnosis of FH 

can be made by applying any one of several validated sets of criteria, including the Simon Broome 

Trust diagnostic criteria243 provided in Table 21 and the Dutch Clinic Lipid Network score244 provided 

in Table 22. For patients with definite FH, primary care physicians can initiate therapy based on the 

guidelines or refer patients to a specialist to initiate and stabilise the patient on therapy. For patients 

with possible FH, primary care physicians may want to refer patient to specialists to make a 

recommendation on the need for therapy and to initiate therapy if required. Refer to Table 23 for 

recommendations on drug therapy for patients with FH. 
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Table 21 : Simon Broome Trust diagnostic criteria for Familial Hypercholesterolemia243 

Diagnosis Criteria 

Definite Familial 
hypercholesterolemia 

Cholesterol level: 
Adults: TC > 7.5 mmol/L (>290 mg/dl) or LDL-C > 4.9 mmol/L (> 190 mg/dl). 
Child < 16 years: TC > 6.7 mmol/L (>260 mg/dl) or LDL-C > 4.0 mmol/L (>160 
mg/dl). 
In addition: 
Tendon xanthomas in patient or in 1st degree relative (parent, sibling, child) 
or in 2nd degree relative (grandparent, uncle, aunt). 
OR 

DNA-based evidence of an LDL receptor mutation or familial defective apo 
B-100 or a PCSK9 mutation. 

Possible Familial 
Hypercholesterolaemia 

Cholesterol level: 
Adults: TC > 7.5 mmol/L (>290 mg/dl) or LDL-C > 4.9 mmol/L (> 190 mg/dl). 
Child < 16 years: TC > 6.7 mmol/L (>260 mg/dl) or LDL-C > 4.0 mmol/L (>160 
mg/dl). 
In addition:  
Family history of myocardial infarction: younger than 50 years of age in a 
2nd degree relative or younger than 60 in a 1st degree relative.  
OR 

Family history of TC > 7.5mmol/L in adult 1st or 2nd degree relative or 
greater than 6.7mmol/L in child or sibling aged younger than 16 years. 
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Table 22 : Dutch Lipid Clinic network criteria for Familial hypercholesterolemia244 

Criteria Points 

1. Family history 

• First-degree relative with known premature* coronary and vascular disease, OR First-
degree adult relative with known LDL-C level above the 95th percentile 

• First-degree relative with tendinous xanthomata and/or arcus cornealis, OR First degree 
relative aged less than 18 years with LDL-C level above the 95th percentile 

 
1 
 
 
2 

2.  Clinical history 

• Patient with premature* coronary artery disease  

• Patient with premature* cerebral or peripheral vascular disease 

 
2 
 
1 

3. Physical examination 

• Tendinous xanthomata  

• Arcus cornealis prior to age 45 years 

 
6 
 
4 

4. LDL-C levels  
 

• LDL-C >= 330 mg/dL (≥8.5 mmol/L) 8 

• LDL-C 250 – 329 mg/dL (6.5–8.4 mmol/L)                                                                 5 

• LDL-C 190 – 249 mg/dL (5.0–6.4 mmol/L)  3 

• LDL-C 155 – 189 mg/dL (4.0–4.9 mmol/L) 1 

5. DNA analysis 

Functional mutation in the LDLR, apo B or PCSK9 gene 

 
8 

*Premature refers to < 55 yrs in men and < 60 yrs in Women 

 

Diagnosis  
(based on the total number of points obtained) 

Total points 

• Definite Familial Hypercholesterolemia  
• Probable Familial Hypercholesterolemia  
• Possible Familial Hypercholesterolemia  
• Unlikely Familial Hypercholesterolemia  

> 8 
6 – 8 
3 – 5 
< 3 
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Table 23: Recommendations for drug therapy in Familial Hypercholesterolemia 

Drug therapy in Familial Hypercholesterolemia Strength of 

Evidence 

Quality of 

Evidence 

Screening of all first degree relatives of diagnosed familial 

hypercholesterolemia patients is recommended.7 

I C 

For FH patients with ASCVD who are at very high risk, 

treatment to achieve a LDL-C goal of <1.8 mmol/L (<70 mg/dL) 

is recommended. If goals cannot be achieved, a drug 

combination is recommended.5 

I C 

Treatment with anti-PCSK9 therapy is recommended in very-

high-risk FH patients if the treatment goal is not achieved on 

maximally tolerated statin plus ezetimibe.5 

I C 

For FH patients, in the absence of ASCVD or another major risk 

factor, treatment is recommended to achieve at least an LDL 

target of <2.6 mmol/L (<100 mg/dL)5  

I C 

This target may not be achievable despite the use of the maximally tolerated dose of lipid lowering 

therapy in patients with FH, which may include the use of combination therapy with multiple lipid 

lowering drugs. However, pharmacotherapy provides some benefit despite not achieving the LDL 

cholesterol target in such patients. In very high risk ASCVD patients, the use of combination therapy 

including anti-PCSK9 therapy may help the patient achieve the therapeutic targets for LDL-C.  

 

7. COST-EFFECTIVESS OF LIPID LOWERING 
THERAPY 

 

One of the factors influencing the choice of lipid modifying drugs is cost and cost-effectiveness. Studies 

have shown that statins and fibrates are cost effective when used for both secondary as well as 

primary prevention.10,68,132-137,245-247 Importantly, most of these studies had been done in countries at 

a time when generic drugs were unavailable. Today, with the wide availability of generic drugs, statin 

and fibrate therapy have become even more cost-effective.246,247  Generic formulations cost less than 

non-generic drugs and can be considered if they meet prescribed standards.246-248  

 

PCSK9 inhibitors (alirocumab and evolocumab) are very effective drugs that can reduce LDL-C and CV 

events on top of statin and/or ezetimibe treatment.  This class of drugs have a good safety profile. The 

prices of PCSK9 inhibitors have been decreasing and a 2019 cost-effectiveness study concluded that 

they are cost-effective with recent US costing in the very high risk ASCVD group with LDL > 1.8 mmol/L 

using the American College of Cardiology guideline definition.249 In the American College of Cardiology 

/American Heart Association 2018 guidelines on lipids, the definition of  “ very high-risk” include those 

with  a history of multiple major ASCVD events (ACS within the past 12 months , history of myocardial 

infarction, history of ischaemic stroke , symptomatic peripheral arterial disease ) or one major ASCVD 

event and multiple high-risk conditions. This definition differs from the definition of “very high risk” 

used in this clinical practice guideline.  
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Based on a recent 2022 publication on the cost-effective analysis on the use of  inclisiran, based on 

the price of inclisran in public hospitals , the use of inclisiran  in high risk ASCVD patients appears to 

be cost-effective in US adults with proven ASCVD and LDL-C  > 1.8 mmol/l.250  Nevertheless, PCSK9 

therapy remains relatively expensive compared to generic oral lipid lowering therapy and hence in 

addition to the clinical indications, appropriate consideration has to be given on the financial means 

of the patient before commencement of anti-PCSK9 therapy.   

 

The economic value of PCSK9 inhibitors is better with higher-risk patients. Hence, for maximal 

economic value, PCSK9 inhibitors and inclisiran may be used in secondary prevention in those with a 

history of multiple major ASCVD events or one major ASCVD event and multiple high-risk conditions 

(as in American College of Cardiology /American Heart Association 2018 guidelines) who are unable 

to achieve LDL-C therapeutic targets despite oral cholesterol lowering medication. Currently, the 

economic value of using PCSK9 inhibitors and inclisiran in primary prevention has yet to be 

proven.6,251,252 

 
 

8. REFERRAL TO SPECIALISTS 

 

Patients who remain outside the LDL cholesterol target values or with TG levels 

persistently >4.5mmol/L (400mg/dL) despite dietary changes and maximally tolerated drug therapy 

can be referred to cardiologists or endocrinologists.7 For those patients who do not reach target LDL-

C levels despite maximally tolerated oral medications and anti-PCSK9 therapy is being considered , 

referral to cardiologists or endocrinologists can be considered. Those with statin intolerance who are 

unable to achieve target LDL-C with non-statin measures can be referred to cardiologists or 

endocrinologists. Pregnant women with hypertriglyceridaemia can also be referred to a relevant 

specialist,  such as an endocrinologist, as hypertriglyceridaemia can be accompanied by preeclampsia,  

hyperviscosity syndrome and pancreatitis. 

 

9. QUALITY INDICATORS FOR LIPID MANAGEMENT 

 

The following clinical quality indicators for recommended LDL cholesterol target levels (Table 24) and 

process indicators for review frequency (Table 25) are proposed for lipid management. However, 

measurement of attainment of these target levels should exclude those whose age is >75 years. 
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Table 24: Recommendations for LDL-C Therapeutic Targets  

Risk Groups LDL-C Therapeutic Targets 

Cardiovascular risk by medical condition 

Very high risk (secondary 
prevention) 

• Ideal LDL-C goal of <1.4 mmol/L (<55 mg/dL) in those with a 
history of ACS. 

• At least <1.8 mmol/L (<70 mg/dl) for other types of ASCVD. 

• Consider lower based on clinical need and tolerability. 
 

Very high risk to high risk 
(primary prevention) 

Familial hypercholesterolaemia:  

• Consider LDL-C goal of <1.8 mmol/L (<70 mg/dL) if age > 40 
years, or additional CV risk factor(s) e.g., DM, HPT, smoking, 
evidence of subclinical atherosclerosis if investigated) 

• Consider LDL-C goal of <2.6 mmol/L (<100 mg/dL) if age ≤40 
years and no additional CV risk factors 

 
Diabetes mellitus:  

• Consider LDL-C goal of <1.8 mmol/L (<70 mg/dL) if any 
additional DM-specific risk factor (CKD, multiple 
microvascular complications, DM ≥ 10 years, or glycaemic 
target persistently above target despite optimal treatment 

• Aim for LDL-C goal of <2.6 mmol/L (<100 mg/dL) if none of 
the additional risk factor listed above. Consider lower based 

on clinical need and tolerability. 
 
Chronic kidney disease: 

• Aim for LDL-C <2.6 mmol/L (<100mg/dL), consider lower based 
on clinical need and tolerability. 

Otherwise healthy patients without the above conditions*: CV risk by 10-year risk scoring 

High-risk Group • LDL-C goal of <1.8 mmol/L (<70 mg/dL). 
 

Intermediate Risk Group 
 

• LDL-C goal of <2.6 mmol/L (<100 mg/dL). 

Borderline and Low Risk 
Groups 

• LDL-C goal < 3.4 mmol/L (< 130 mg/dl) can be considered for 
borderline risk; it is an ideal goal for low risk groups. 

• Focus on lifestyle intervention in the low risk group. 

• Consider risk-benefit discussion for a statin if LDL-C persistently > 
4.1 mmol/L.  
 

*For patients with LDL-C>4.9 mmol/L but not FH, consider calculating 10-year CV risk to determine risk level  
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Table 25: Process Indicators and recommended frequency 

Performance Parameter Recommended review frequency 

All patients who are on stable lipid modifying 

drug therapy with LDL-C target levels achieved 

Lipid measurement at 

least every 12 months 

Patients who are not on lipid modifying drug 

therapy (with LDL-C target levels achieved as 

stated above): 

 

(1) Very high risk and high risk 

 
 
(2) Intermediate risk and low risk 

 

 

 

 

4 to 12 weeks after initiation. This can be 

repeated every 3-12 months as needed.  

 

12 monthly 

 

In the management of an individual patient, good clinical judgment, which takes into account other 

factors that may influence overall morbidity or mortality risk, should be exercised in every situation. 

As such, aiming for 100% attainment of these targets is inappropriate. Furthermore, measurements 

of attainment of these targets should exclude those age > 75 years. 

Therapy can be initiated, and levels monitored 4 to 12 weeks after initiation. This can be repeated 

every 3 to 12 months as needed.  
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Annex A:  Summary of recommendations 

Class I recommendations Quality of 
Evidence 

Recommendations for lipid measurement  

Assessment of a lipid profile should include TC, LDL-C (measured or calculated), HDL-
C and TG 

C 

Cardiovascular risk factor assessment, including, lipid screening should be 
performed in adults aged 40 years or more   

B 

Non-fasting lipid samples can be used for general risk assessment, and assessment 
of baseline lipid profile prior to the commencement of lipid lowering therapy in 
primary prevention and secondary prevention 

B 

ApoB measurement is recommended in those with hypertriglyceridaemia, diabetes 
mellitus, obesity and post-treatment achieved low  LDL-C  

C 

Recommendations for   LDL-C Therapeutic Targets   

LDL-C Therapeutic Targets in Very High-Risk Group  

In secondary prevention (patients with established ASCVD) for patients at very-high 
risk, an LDL-C goal of <1.8 mmol/L (<70 mg/dL) is recommended.  For patients with 
a history of ACS, an LDL-C goal of <1.4 mmol/L (<55 mg/dL) is recommended 

A 

For FH patients with ASCVD, treatment to achieve an LDL-C goal of <1.8 mmol/L (<70 
mg/dL) is recommended. If the goal cannot be achieved, a drug combination is 
recommended 

C 

Primary Prevention in High Risk and Intermediate Risk Groups  

In patients at high risk, an LDL-C goal of <1.8 mmol/L (<70 mg/dL) is recommended A 

For FH patients with no known ASCVD or other major risk factors, a LDL-C goal of 
<2.6 mmol/L (<100 mg/dL) is recommended 

C 

In patients with DM at high risk (CKD, multiple microvascular complications, DM 
duration > 10 years, or glycaemic level  persistently above the target despite 
optimal treatment ),  a LDL-C goal of <1.8 mmol/L (<70 mg/dL) is recommended  

A 

Recommendations on Secondary target: ApoB   

In situations where the LDL-C may not adequately reflect the CV risk, ApoB can be 
used as a secondary target. ApoB targets in the very-high, high, and moderate 
groups are  <65 mg/dL, <80 mg/dL, and <100 mg/dL respectively 

A 

Recommendations on Lifestyle Modification  

Tobacco use  
Use of tobacco in any form, whether by smoking, vaping, or any other means, should 
stop  

 
A 

Weight Management 
If body mass index is above 23 kg/m2, weight reduction through diet modification 
and exercise is recommended 

 
A 

Exercise 
Persons with hyperlipidaemia should undertake 150 to 300 minutes per week (about 
30 to 60 minutes per day) of moderate intensity aerobic activity spread out over 5 
to 7 days per week 

 
A 

Alcohol consumption 
For good overall health, individuals who do not currently drink should not start  

 
C 

Dietary Fat  
A 
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A diet rich in wholegrain foods, vegetables, fruit, legumes, nuts, fish, and 
unsaturated oils and low in saturated and trans-fat, refined grains and cholesterol 
should be encouraged 

Saturated fat should be replaced with mono and polyunsaturated fats to lower TC 
and LDL cholesterol (without lowering HDL cholesterol) and lower risk of CAD 

A 

Trans fat intake should be limited to < 1% of total energy or < 2 grams per day.  A 

For those with hypercholesterolaemia, saturated fat intake should be reduced to 
<7% of total caloric intake, and polyunsaturated fat intake should be around 10% 
of total calories. A total fat intake of 25-35% total calories will be most compatible 
with these targets 

C 

Cholesterol intake should be reduced to less than 300mg per day as this reduces 
serum LDL cholesterol levels 

A 

Dietary fibre intake 
Dietary fibre intake should be 20-30 grams per day by increasing consumption of 
whole-grains, fruit and vegetables and reducing consumption of processed grains 
and sugar 

 
C 

Recommendations on statin side effects  

Myopathy 
Combination of statins with gemfibrozil enhances the risk of myopathy, and hence 
it should not be prescribed together with statins  

 
C 

When using statins, it is recommended that serum creatinine kinase be monitored 
in patients with muscle symptoms (e.g., pain, tenderness, cramping, weakness) 

C 

Liver transaminases elevation 
When using statins, monitor ALT and AST in patients developing symptoms 
suggestive of hepatotoxicity (e.g., fatigue, weakness, loss of appetite, jaundice) 

 
C 

When using statins, patients should be advised to report promptly to their doctors 
if they develop any of the above liver or muscle symptoms 

C 

Recommendations for cessation of statins  

Elevation in the levels of serum transaminases above 3 times the upper limit of the 
normal range is an indication to stop statins. The drugs can be reintroduced at a 
lower dose when liver function has returned to normal 

 
C 

Elevation of serum creatine kinase greater than 5 to 10 times the upper limit of the 
normal range, when associated with muscle pain is an indication to stop statins. 
Patients who are troubled by muscle pain, even in the absence of a raised serum 
creatine kinase, may benefit from either:  
1. stopping the statin therapy or 
2. reducing the dosage 

 
C 

Recommendations for management of elevated   LDL-C  

Statins are the first line drug for both hypercholesterolemia (elevated LDL 
cholesterol) and mixed hyperlipidaemia when pharmacotherapy is indicated, except 
when TG > 4.5mmol/L (400mg/dL)  

A 

It is recommended that a statin is prescribed up to the highest tolerated dose to 
reach the therapeutic targets set for the risk group 

A 

Ezetimibe can be used as an add-on drug in association with statins when the 
therapeutic target is not achieved at the maximum tolerated statin dose, or as an 
alternative to statins in patients who are intolerant of statins or with 
contraindications to statins 

 
A 

For secondary prevention, patients at very-high risk not achieving their goal on a 
maximum tolerated dose of a statin and ezetimibe, a combination with an anti-
PCSK9 drug is recommended 

 
A 
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For very-high-risk FH patients (that is, with ASCVD or with another major risk factor) 
who do not achieve their goal on a maximum tolerated dose of a statin and 
ezetimibe, a combination with an anti-PCSK9 drug is recommended 

 
C 

Recommendations for management of hypertriglyceridaemia  

For patients in very high risk or high risk groups with hypertriglyceridaemia (TG > 2.3 
mmol/L or 200 mg/dl),  statin therapy is recommended as the first line drug therapy . 

B 

Since patients are at increased risk for acute pancreatitis when TG is >4.5mmol/L 
(400mg/dL) and the risk is greater with higher TG level, fibrates are the first line drug 
to reduce the risk of pancreatitis when TG > 4.5mmol/L (400mg/dL). 

 
C 

Recommendations for Specific Populations  

During pregnancy, treatment is indicated only in patients with severe 
hypertriglyceridemia (e.g., TG >10mmol/L [880mg/dL]). The only therapy 
recommended is omega 3 fish oils after dietary therapy 

 
C 

Statins are contraindicated in women who are pregnant, likely to be pregnant, or 
who are still breastfeeding.  Consider specialist referral. 

C 

Treatment with statins is recommended for older people with ASCVD in the same 
way as for younger patients 

A 

Treatment with statins is recommended for primary prevention, according to the 
level of risk, in older people aged < 75 years 

A 

Fibrates can be used in patients with chronic kidney disease in stages 1 to 3, but the 
dosages should be reduced, with appropriate monitoring for side effects, especially 
myopathy. When creatinine clearance is less than 30 ml/min (stage 4 or 5), fibrates 
are contraindicated 

 
C 

Recommendations for familial hypercholesterolemia  

Screening of all first-degree relatives of diagnosed familial hypercholesterolemia 
patients is recommended 

C 

For FH patients with ASCVD who are at very high-risk, treatment to achieve an LDL-
C goal of <1.8 mmol/L (<70 mg/dL) is recommended. If goals cannot be achieved, a 
drug combination is recommended 

 
C 

Treatment with an anti-PCSK9 therapy is recommended in very-high-risk FH patients 
if the treatment goal is not achieved on maximal tolerated statin plus ezetimibe 

C 

FH patients with high-risk in the absence of ASCVD or another major risk factor, 
treatment is recommended to achieve an LDL-C target <2.6 mmol/L (<100 mg/dL) 

C 
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Class IIa recommendations Quality of 

Evidence 
Recommendations for lipid measurement  

Routine lipid screening can be performed in young adults (aged 18 years or 

more) at least once every 5 years 

B 

For individuals with screening results within the LDL cholesterol target levels and 

have low TG levels, screening should be repeated at 3 yearly intervals unless they 

are in the very high or high risk ASCVD group, in which case screening should be 

repeated annually 

 

C 

Primary Prevention: Recommendations for risk modifiers   

Recommendation for cardiovascular imaging for risk assessment  

In the CV risk assessment of asymptomatic individuals at intermediate risk where 

the CAC score is measured for the purpose of making a decision on the use of 

statin,  

▪ If the CAC score is zero, it is reasonable to withhold statin therapy and reassess 

in 5 years in the absence of high-risk factors such as diabetes mellitus, family 

history of premature CAD, and cigarette smoking 

▪ If CAC score is 1 to 99, the incremental value for risk reclassification is modest, 

and there is variation in international recommendations on how this should 

influence the decision to start a statin. In general, the decision to start a statin 

should not be based on a single test or risk factor, but on the individual’s global 

ten year risk 

▪ If CAC score is 100 or higher, it is reasonable to commence statin therapy 

 

 

 

B 

Recommendations for LDL-C Therapeutic Targets  

LDL-C Therapeutic Targets in Very High-Risk Group  

Lipid levels should be re-evaluated 4 to 6 weeks after ACS to determine whether 

a LDL-C goal of <1.4 mmol/L (<55 mg/dL) has been achieved. Safety issues need 

to be assessed at this time and statin treatment doses adapted accordingly 

 

C 

Primary Prevention in High Risk and Intermediate Risk Groups  

In individuals at intermediate risk, a LDL-C goal of <2.6 mmol/L (<100 mg/dL) 
should be considered  

A 

Primary Prevention in Borderline Risk and Low Risk Groups  

In individuals at intermediate risk, an LDL-C goal of <2.6 mmol/L (<100 mg/dL) 

should be considered 

A 

Recommendations on Lifestyle Modification  

Dietary sugars 

For patients with high TG levels, intake of simple sugars (fructose and sucrose) 

should be limited to <10% of total energy intake, or in severely elevated 

individuals, elimination of added sugars 

C 

Recommendations on statin side effects  

Myopathy                 
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Due to risk of myopathy and rhabdomyolysis, high dosages of statins should be 

prescribed with caution, especially in elderly patients, in those with impaired 

renal function and when a statin is combined with a fibrate 

                 

 

                C 

When using simvastatin, the highest dose should be 40mg. However, in patients 

who have been taking 80mg for more than 12 months without any evidence of 

myopathy or other side effects, it is acceptable to continue the dose 

 

C 

Recommendations for management of elevated LDL-C  

If a statin-based regimen is not tolerated at any dosage (even after re-challenge), 

ezetimibe should be considered. 

C 

Recommendations for Specific Populations  

The starting dose of statins in chronic kidney disease should be low. During 

therapy, serum creatine kinase and renal function should both be carefully 

monitored 

 

C 

For ASCVD patients on statins, ezetimibe, or a statin/ezetimibe combination at the 

time of commencement of dialysis, the medication should be continued 

C 

Screen liver function (especially transaminases) on 2 consecutive occasions in 

patients with hyperlipidaemia and chronic liver disease 

C 

In patients with hyperlipidaemia and chronic liver disease, if the level of the two 

transaminases (ALT and AST) is elevated but < 1.5 times the upper limit of the 

normal range, statins can be given but the starting dose should be low. Careful 

monitoring of the serum transaminases and creatine kinase after commencement 

is recommended 

 

C 

In patients with hyperlipidaemia and chronic liver disease, if the level of the two 

transaminases (ALT and AST) is between 1.5 to 3 times the upper limit of the 

normal range, statins can still be given but with caution and the starting dose 

should be low. Careful monitoring of the serum transaminases and creatine kinase 

after commencement is recommended 

 

C 
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Class IIb recommendations Quality of 

Evidence 

Recommendations for lipid measurement  
For patients with acute febrile illness such as an infection, lipid assessment may be 

deferred for at least 2 weeks until complete recovery from the acute illness 

C 

Lp(a) may be considered at least once to identify those with highly elevated Lp(a) 

and especially in those with a family history of premature cardiovascular disease 

C 

Primary Prevention: Recommendations for risk modifiers   

Recommendation for cardiovascular imaging for risk assessment  

In the CV risk assessment of asymptomatic individuals at borderline or intermediate 

risk where the decision about the use of statin is uncertain, it is reasonable to 

consider the use of CAC score as a risk modifier in making a decision on commencing 

or withholding statin therapy 

 

B 

Recommendations for LDL-C Therapeutic Targets  

Primary Prevention in Borderline Risk and Low Risk Groups  

In individuals at borderline risk, a LDL-C goal < 3.4 mmol/L (< 130 mg/dl) can be 

considered. If risk enhancers are present, a risk-benefit discussion for statin can be 

considered 

 

A 

In individuals at low risk, focus on lifestyle intervention, and a risk-benefit discussion 

for statin can be considered if the LDL-C is persistently > 4.1 mmol/L (160 mg/dl). 

Ideally, a LDL-C of < 3.4 mmol/L (130 mg/dl) can be considered  

 

A 

Recommendations for management of elevated  LDL-C  

If a statin-based regimen is not tolerated at any dosage (even after re-challenge), 

an anti-PCSK9 drug added to ezetimibe may also be considered  if target LDL-C is 

not achieved in very high risk and high risk patients 

C 

Recommendations for management of hypertriglyceridaemia  

In primary prevention patients, who are within LDL-C therapeutic targets with 
elevated TG levels > 4.5 mmol/L (>400 mg/dL), fenofibrate, pemafibrate or 
bezafibrate may be considered in combination with statins. There is currently no 
strong evidence that that the addition of fibrates will reduce cardiovascular risk  
Gemfibrozil should not be given because it significantly increases the level of most 

statins, and this may increase the risk of complications 

 

C 

Recommendations for Specific Populations  

In the elderly (age >75 years), the decision to start treatment should take into 

account the risk group, potential risk-reduction associated with treatment, risk of 

adverse effects, drug-drug interactions, and patient preferences 

C 

For patients on treatment with a statin and   LDL-C <1.8mmol/L or 70mg/dL when 

they turn >75 years of age, there is no need to reduce therapy, if the treatment is 

well tolerated without any adverse effects 

C 

Fibrates can be given in patients whose transaminase levels are elevated < 3 times 

the upper limit of the normal range, but at a lower starting dosage. Careful 

monitoring of the serum transaminases and creatine kinase after commencement 

is recommended 

C 
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Class III recommendations Quality of 
Evidence 

Recommendation for cardiovascular imaging and other assessment for risk 
assessment 

 

The routine collection of other potential modifiers such as genetic risk scores, 
circulating or urinary biomarkers or vascular tests or imaging methods (other than 
CAC scoring or carotid ultrasound  for plaque determination) is not 
recommended.34 

B 

Recommendations for specific populations  

In dialysis patients without ASCVD, commencement of statin therapy is not 
recommended. 

A 
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Annex B: Overview of lipid lowering medication registered in Singapore. (Table reproduced from 

the ACE Clinical Guidance “Lipid Management: Focus on Cardiovascular Risk”1 with permission from Agency for Care 

Effectiveness (ACE), Ministry of Health, Singapore) 
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The table includes medications with single active ingredient registered in Singapore.  For fixed-dose combination products, 

refer to information on individual ingredients.  Information is referenced from local product inserts or consolidated 

product monographs; refer to products inserts before prescribing.  Information from other references (e.g., international 

guidelines) may differ.  Clinical judgement should be exercised at all times when making decisions for an individual patient.  

Renal dose adjustment in dialysis is excluded from this table. 
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Annex C : Selected interactions with commonly used medications that may increase the risk 

of statin side effects ( Table reproduced from the ACE Clinical Guidance “Lipid Management: Focus on Cardiovascular 

Risk”1 with permission from Agency for Care Effectiveness (ACE), Ministry of Health, Singapore ) 
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