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STATEMENT OF INTENT

These guidelines are developed to be a guide for best clinical practice in the management of
dyslipidemia, based on the best available evidence at the time of development. Speci c attempts
were made to use local data and publications to ensure local relevance. Adherence to this
guideline does not necessarily lead to the best clinical outcome in individual patient care. Every
health care provider is responsible for the management of his/her unique patient based on the
clinical presentation and management options available locally.

REVIEW OF THE GUIDELINE

This guideline is issued in 2023 and will be reviewed in about 5 years or earlier if important new
evidence becomes available.

CPG Secretariat

Health Technology Assessment Unit
Medical Development Division
Level 4, Block El, Parcel E
Government O ces Complex
62590 Putrajaya, Malaysia

Available on the following websites:
http://www.moh.gov.my
http://www.acadmed.org.my

This is an update to the Clinical Practice Guidelines on Management of Dyslipidaemia, 5" Ed,
published in 2017. This CPG supersedes the previous CPG.
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RATIONALE AND PROCESS OF GUIDELINE DEVELOPMENT

Rationale:

In Malaysia, cardiovascular disease (CVD) was the leading cause of death in both men and
women till 2021.34 CVD includes coronary heart disease (CHD), cerebrovascular disease
and peripheral arterial disease.

The prevalence of the common cardiovascular (CV) risk factors - dyslipidemia, hypertension,
diabetes, smoking and overweight/obesity - has been on an increasing trend.>"® Malaysians
develop heart disease at a younger age when compared to people in Thailand, mainland
China and western countries.'® Our local NCVD-ACS Registry (2018-2019) showed that
most patients (93.5%) had at least one established CV risk factor-hypertension (61.9%),
dyslipidemia (36.7%) or diabetes (44.2%).1° About 40.3% (2 persons out of 5) had = 3 CV
risk factors.*®

In preventing CVD, efforts should be aimed at reducing the individual's global CV risk. This
Clinical Practice Guideline (CPG) is on management of dyslipidemia. The last CPG (5"
edition) was published in 2017. Thus, the need for an update.

Objectives:

The objectives of this clinical practice guidelines are to review:
The clinical evidence linking dyslipidemia and atherosclerosis and determining which
lipid parameters should be targeted.
Strategies for assessing CV risk that is most applicable to our local population.
Evidence based management of dyslipidemia that translates to CV benefits, utilizing
existing healthcare resources wherever possible.

Process:

This CPG has been drawn up by a committee appointed by the National Heart Association
of Malaysia, Ministry of Health and the Academy of Medicine. It comprises cardiologists,
endocrinologists, general physicians, pharmacists and dieticians from the government and
private sectors as well as from the Universities.

Literature search was carried out using the following electronic databases - PubMed and
Cochrane Database of Systemic Reviews. The following Medical Subject Headings (MeSH)
terms or free text terms were used either singly or in combination:

“Hyperlipidemia”; “Dyslipidemia”; “Hypercholesterolemia”; “Cholesterol”; “LDL-Cholesterol”
“HDL-Cholesterol”; “Triglycerides”; Diabetic dyslipidemia”

The search was filtered to clinical trials and reviews, involving humans, and published in the
English language. The relevant articles were carefully selected from this huge list. In
addition, the reference lists of all relevant articles retrieved were searched to identify further
studies. The search was conducted from 315 August 2016 (date of last review for previous
CPQG) till 31%t August 2022.

Local guidelines were also studied. Experts in the field were also contacted to obtain further

information. International guidelines mainly that from the American Heart Association/
American College of Cardiology (AHA/ACC) and the European Society of Cardiology were

used as main references.
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After much discussion, the draft was then drawn up by the members of the Expert Panel and
submitted to the Technical Advisory Committee for Clinical Practice Guidelines, Ministry of
Health Malaysia, and key health personnel in the major hospitals of the Ministry of Health,
Universities and the Private Sector for review and feedback.

The clinical questions were divided into major subgroups and members of the Expert Panel
were assigned individual topics. The group members met several times throughout the
development of the guideline. All retrieved literature was appraised by individual members
and subsequently presented for discussion during group meetings. All statements and
recommendations formulated were agreed collectively by members of the Expert Panel.
Where the evidence was insufficient the recommendations were derived by consensus of
the Panel. The draft was then sent to local external reviewers for comments.

The level of recommendation and the grading of evidence used in this guideline was
adapted from the American Heart Association and the European Society of Cardiology
(ACC/ESC) and outlined on pg. 9. In the text, this is written in black on the left-hand margin.

Clinical Questions Addressed:

In addition to the old clinical questions that were updated, several new clinical questions
were formulated using the Population Intervention Comparison Outcome (PICO) method,
addressing the diagnosis and therapy of dyslipidemia.

For diagnosis:

Which lipid parameters contribute to CV risk?
Which are the most cost effective to treat considering our resources.?

For therapy, the topics and subtopics were as follows:

P: Population - Persons

With heart disease (secondary prevention)
Without heart disease (primary prevention)
With diabetes
Type 2 diabetes
Type 1 diabetes
With Chronic Kidney Disease
Not on kidney replacement therapy
With co-existing cardiovascular disease
Without co-existing cardiovascular disease
On kidney replacement therapy
Co-existing cardiovascular disease
Without co-existing cardiovascular disease
With Heart Failure
With co-existing cardiovascular disease
Without co-existing cardiovascular disease (dilated cardiomyopathy)
With Specific Lipid Disorders
High TG
With co-existing cardiovascular disease
Without co —existing cardiovascular disease
Low HDL-C
With co-existing cardiovascular disease
Without co —existing cardiovascular disease
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Elderly
Women
Children and adolescents

I: Intervention:

Total and LDL-Cholesterol lowering
HDL- Cholesterol raising
Triglyceride lowering

C: Comparison:

Therapeutic lifestyle intervention vs placebo
Pharmacological therapy vs lifestyle intervention

O: Outcome:

Reduction in Cardiovascular Disease - Events, vascular mortality
Reduction in All-cause mortality

Type of Question - Involves:
Therapy - Lipid lowering.
Harm - Increase in Cardiovascular Event Rate, Adverse effects due to Lipid lowering
and/or Pharmacotherapy.
Prognosis - Cardiovascular Risk Reduction
Prevention of Cardiovascular Disease

Type of Study

Systematic review and meta-analysis
Randomised Controlled Studies
Cohort studies

Thus, there were numerous clinical questions formulated.
e.g. of some of these Clinical Questions:

In persons with CVD (secondary prevention), which lipid parameter is the most
beneficial and cost effective to treat leading to a reduction in cardiovascular (CV) event
rate, CV mortality and total mortality?
In persons with CVD (secondary prevention), which means of treatment (therapeutic
lifestyle changes vs pharmacotherapy) is the most beneficial and cost effective leading
to a reduction in CV event rate, CV mortality and total mortality?
In persons without CVD but with diabetes, which lipid parameter is the most beneficial
and cost effective to treat leading to a reduction in CV event rate, CV mortality and
total mortality?
In persons without CVD and diabetes (primary prevention), which means of treatment
(therapeutic lifestyle changes vs pharmacotherapy) is the most beneficial and cost
effective leading to a reduction in CV event rate, CV mortality and total mortality?
How does the decision and strategy change if the person:

Has Chronic Kidney Disease (CKD)?

Is elderly?

Is a woman?
etc
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Target Group:

This guideline is directed at all healthcare providers involved in the management of
dyslipidemia - general practitioners, medical officers, pharmacists, general and family
physicians, cardiologists, nephrologists, and endocrinologists.

Target Population:

Everyone - All individuals with and without cardiovascular disease, those with diabetes,
Chronic Kidney Disease, Heart Failure, Specific Lipid Disorders, Elderly, Women, Children,
and adolescents.

Period of Validity of the Guidelines:

These guidelines need to be revised at least every 5 years to keep abreast with recent
scientific research and knowledge.

Applicability of the Guidelines and Resource Implications:
These guidelines were developed considering our local health resources.

Blood chemistry for lipid profiles, liver and kidney function tests can be done in all
government health facilities. The use of non-fasting samples to assess lipid
profile simplifies workflow and makes it easier for patients.

Almost all the medications recommended are approved for use in Malaysia and
available in public hospitals. Potent statins and ezetimibe are available as
generics in the government formulary.

These guidelines aim to educate health care professionals on strategies to optimize
existing resources in the management of dyslipidemia.

Facilitators and Barriers:

The main barriers for successful implementation of this CPG are the lack of knowledge of the:
role of cholesterol (especially LDL-C) in the pathogenesis of CVD.
benefits of total cholesterol (especially LDL-C) lowering.
long-term safety profile of pharmacotherapy among both healthcare professionals
and the public.
Lack of knowledge of the benefits and safety of the very low levels of LDL-C
recommended for individuals in secondary prevention.

Implementation of the Guidelines:

The implementation of the recommendations of a CPG is part of good clinical governance.
To ensure successful implementation of this CPG we suggest:
Increasing public awareness of CVD in general and educating them on the importance
of knowing their individual CV risk.
Continuous medical education and training of healthcare providers on CV risk assessment
tools and the implementation of appropriate preventative strategies depending on
everyone’s CV risk status. This can be done by road shows, electronic media, and in
house training sessions.
Clinical audit by individual hospitals, units, and general practices to ensure compli
ance using the suggested performance measures in Section 14, pg. 87-88.

Dr. Jeyamalar Rajadurai
Chairperson
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| Conditions for which there is evidence and/or general agreement that a given
procedure/therapy is beneficial, useful and/or effective.

1] Conditions for which there is conflicting evidence and/or divergence of opinion
about the usefulness/efficacy of a procedure/therapy.

Il-a | Weight of evidence/opinion is in favour of its usefulness/efficacy.

II-b | Usefulness/efficacy is less well established by evidence/opinion.

1 Conditions for which there is evidence and/or general agreement that a
procedure/therapy is not useful/effective and in some cases may be harmful.

LEVELS OF EVIDENCE

A Data derived from multiple randomized clinical trials or meta analyses.

B Data derived from a single randomized clinical trial or large non-randomized
studies.

© Only consensus of opinions of experts, case studies or standard of care.

Adapted from the American College of Cardiology Foundation/ American Heart Association
and the European Society of Cardiology

(Available at: http://assets.cardiosource.com/Methodology_Manual_for_ACC_ HA_Writing_Committees
and at http://www.escardio.org/guidelines-surveys/escguidelines/about/Pages/rules-writing.aspx).
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WHAT’S NEW IN THE GUIDELINES

1. The LDL-C target in secondary prevention has been lowered. There has been an
abundance of evidence in the scientific literature of the safety and benefits of such low
levels in persons with established CVD.

2. Introducing new medications that are available to achieve these low LDL-C levels in
secondary prevention and for use in statin intolerant individuals:
- Proprotein Convertase Subtilisin Kexin type 9 (PCSK-9) inhibitors.
- SiIRNA PCSK-9 inhibitors - Inclisiran
- Bempedoic Acid - Not registered in Malaysia yet

3. The section on Medical Nutrition Therapy has new information and updates.

GLOSSARY

Abbreviation Description

ABI Ankle Brachial Index

ACC American College of Cardiology
ACE-I Angiotensin Converting Enzyme Inhibitor
ACS Acute Coronary Syndrome

AF Atrial Fibrillation

AHA American Heart Association
ALA a-linolenic acid

AMI Acute Myocardial Infarction
Apo — Al Apolipoprotein Al

Apo B Apolipoprotein B

ART Anti Retroviral therapy

ASCVD Atherosclerotic Cardiovascular Disease
ATP Adenosine Triphosphate

Bd Bis In Die (twice daily)

BP Blood Pressure

CABG Coronary Artery Bypass Graft
CAD Coronary Artery Disease

CCU Cardiac Care Unit

CHD Coronary Heart Disease

CHO Carbohydrates

CIN Contrast Induced Nephropathy
CK Creatinine Kinase

CKD Chronic Kidney Disease

CPG Clinical Practice Guidelines

CR Cardiac Rehabilitation
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Abbreviation Description

CrCl Creatinine Clearance

CT Computed Tomographic

Ccv Cardiovascular

CVD Cardiovascular Disease

CYP Cytochrome P 450

DBP Diastolic Blood Pressure

DHA Docosahexaenoic Acid

DM Diabetes Mellitus

eGFR Estimated Glomerular Filtration Rate

EPA Eicosapentaenoic acid

ESC European Society of Cardiology

FRS Framingham Risk Score

GFR Glomerular Filtration Rate

HCP Healthcare Professional

HDL-C High Density Lipoprotein Cholesterol

HF Heart Failure

HR Hazard Ratio

ICD Implantable Cardioverter-Defibrillator

IDL-C Intermediate Density Lipoproteins Cholesterols

IHD Ischaemic Heart Disease

IMT Intimal Medial Thickness

IPE Icosapent Ethyl

v Intravenous

KDIGO Kidney Disease Improving Global Outcomes

LDL-C Low Density Lipoprotein Cholesterol

Lp(a) Lipoprotein (a)

MACE Major Adverse Cardiovascular Events

mAbs Monoclonal antibodies

Ml Myocardial Infarction

MOH Ministry of Health Malaysia

MUFA Monounsaturated Fatty Acids

oD Once a Day

NCVD-ACS National Cardiovascular Disease Database-Acute Coronary
Syndrome Registry

NHMS National Health and Morbidity Survey

Non-HDL-C Non High Density Lipoprotein Cholesterol

NP Natriuretic Peptides

NRTI Nucleoside Reverse Transcriptase Inhibitors

Od Once daily
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Abbreviation Description
PCSK-9 Proprotein Convertase Subtilisin Kexin type 9 (PCSK9)-
PCI Percutaneous Coronary Interventions
Pl Protease Inhibitors
PRN Pro Re Nata
PUFA Polyunsaturated Fatty Acids
QID Quater In Die (Four x a day)
RPCE Revised Pooled Cohort Equation
SBP Systolic Blood Pressure
SC Subcutaneous
SCD Sudden Cardiac Death
Scr Serum Creatinine
SDB Sleep Disordered Breathing
SFA Saturated Fatty Acids
SiIRNA Small interfering RNA
STEMI ST Segment Elevation Myocardial Infarction
TC Total Cholesterol
Tds Ter die sumendus (three times per day)
T2DM Type 2 diabetes mellitus
TG Triglycerides
TLC Therapeutic Lifestyle changes
VLDL Very Low Density Lipoproteins
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KEY MESSAGES

/Key Messages #1: Introduction )

Cardiovascular disease (CVD) has been an important cause of morbidity and mortality
in both Malaysian men and women for more than a decade.

Malaysians developed ACS at a mean age of 58.7 years and almost a quarter were
below the age of 50 years. This is almost 10 years younger than that seen in Singapore.

The prevalence of the common cardiovascular (CV) risk factors among adults > 18 years
has been on an increasing trend.

About 40% of patients presenting with Acute Coronary Syndrome have >3 CV risk factors.

Key Message #2: Measurement of Lipids and Apolipoproteins
A standard lipid profile includes measurement of Plasma or serum total cholesterol (TC),
LDL-Cholesterol (LDL-C), HDL-Cholesterol (HDL-C) and Triglycerides (TG).
TC, HDL-C and TG are measured directly from the serum and LDL-C is calculated
using the Friedwald’s equation provided TG < 4.5mmol/I.

Key messages #3: Classification of Dyslipidemia

Dyslipidemias may be primary due to genetic disorders or secondary to nephrotic
syndrome, cholestatic liver disease, hypothyroidism, Cushing’s syndrome, drugs,
alcoholism, and insulin resistance states such as Type 2 diabetes and metabolic
syndrome.

Key Messages #4: Dyslipidemia as a CV Risk Factor

LDL-C:
This has been shown to be an important causative factor in the development of
atherosclerotic vascular disease based on numerous epidemiological, genetic and
clinical interventional trials.
Based on the Malaysian NCVD-ACS Registry 2018-2019:
The prevalence of dyslipidemia among individuals admitted with ACS was 36.7%.
The mean LDL-C on admission was 3.1mmol/l in males and 3.0mmol/l in females.

Non-HDL-C:
Reflects the concentration of cholesterol within all lipoprotein particles considered
atherogenic. This includes chylomicrons, VLDL and their remnants, IDL, LDL and Lp(a).
Studies have demonstrated that non-HDL-C is a better predictor of CV risk than is LDL-C.
Atherogenic dyslipidemia:
This consists of an increase in TG-rich lipoproteins, low HDL-C, lipoprotein remnants
(i.e. small VLDL and intermediate-density lipoprotein [IDL]) and a preponderance of
numerous small and dense LDL particles and postprandial hyperlipidemia.
It is usually associated with insulin resistance states such as obesity, metabolic
syndrome, and type 2 diabetes.
Lp(a)
This has been shown to be an independent risk factor for atherosclerosis, Ml,
strokes, and aortic stenosis.
The difficulty, to date, has been that there is no standardized assay to measure the
Lp(a), the “normal levels” in the different populations is still unknown and the lack of
\_ effective therapy specifically targeting it. Y,
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/Key messages #5: Global Cardiovascular Risk Assessment )\
The committee advocates lipid screening in all adults > 30 years of age. Individuals
who are at high risk of developing CVD should have a lipid profile earlier in life (> 18
years of age). For individuals at high risk of developing CVD see Table 10, pg.39.

The intensity of LDL-C lowering should be tailored to the individual’s global CV risk.

In 2 local studies, the FRS-General CVD risk model was shown to be a better discriminator
of global CV risk in our local multi-ethnic population.

Key messages #6: Management of Dyslipidemia-Therapeutic Lifestyle Changes

Therapeutic lifestyle changes (TLC) remain a critical component of CVD risk reduction. It is
important both prior to, and, after commencement of lipid lowering therapies in all individuals.

Key messages #7: Management of Dyslipidemia- Lipid Modifying Drugs
Statins are the drug of choice for reducing LDL-C in a wide range of individuals with
dyslipidemia in both primary and secondary prevention.
Some individuals may require combination therapy to achieve LDL-C goals.

Key messages #8: Primary Prevention

Maintaining a healthy lifestyle - a healthy diet, weight control, increased exercise and
the avoidance or cessation of smoking - plays an important role in the prevention of CVD.

Key Message #9: Dyslipidemia in Thyroid Disease and Cushing Syndrome
Thyroid hormones have profound effects on lipoprotein metabolism.

Dyslipidemia is a common metabolic abnormality in Cushing syndrome, the prevalence
ranging from 12% to 72%.

Key Messages #10: Dyslipidemia in Patients with Human Immunodeficiency Virus

CVD has become an important cause of morbidity and mortality in these patients. This
may be due to the:
HIV infection itself, which may produce a cardiometabolic type of syndrome.
metabolic changes associated with anti-retroviral therapy (ART).
associated CV risk factors such as smoking and recreational drug use (e.g. cocaine).

Key Messages #11: Dyslipidemia in Psychiatric Disorders
Psychiatric patients have a higher risk of developing CVD.

In addition, antipsychotic drugs also induce a dyslipidemia which increases the risk
for developing further metabolic complications and CVD.

Key Messages #12: Dyslipidemia in Women, Children, Adolescents and Elderly
The goals of lipid lowering therapy is similar in both gender and in the elderly. Target
LDL-C levels will depend on the global CV risk (Table 4, pg. 26)

Children whose lipid levels are significantly elevated may have a genetic dyslipidemia
and should be referred to specialists interested in this field.
When prescribing lipid lowering therapy in the elderly, the presence of co-morbidities

and altered pharmacokinetics should be considered. Lipid lowering medication should
\_ be started at a lower dose and then titrated with caution to achieve target lipid IeveIsy
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Key Messages #13: Adherence to Lifestyle Changes and Medications
There is a general lack of adherence to cardiovascular preventive therapy.

To improve adherence to TLC and compliance to medications, efforts should be
undertaken looking at:

Patient Factors,

Healthcare Provider Factors and

Health delivery systems.

KEY RECOMMENDATIONS
Grade of \

KEY RECOMMENDATIONS Recommendation /
Level of Evidence*

Key Recommendations #1: Measurement of Lipids and
Apolipoproteins
Non-fasting lipid testing is acceptable. LA
The difference in values between fasting and non-fasting

samples is small and has been shown to have no impact on
CV risk estimation.

Measurement of TC (and its usual conventional derivatives -
HDL-C, LDL-C and TG) is sufficient in most cases for CV risk
assessment and treatment, given healthcare cost and the
limited ability of most laboratories to measure apolipoproteins.

Most of the CV benefits seen, is with LDL-C lowering. LA

Key Recommendation #2: Secondary Dyslipidemia

Treatment of the underlying etiology in secondary 1,C
dyslipidemia can lead to an improvement in the lipid profile.

Key Recommendations #3: Targets of Therapy

LDL-C is the primary target of therapy in both secondary and I,A
primary prevention.

Both the absolute value of LDL-C achieved and the I,A
percentage reduction in LDL-C lead to CV benefits.

The lower the LDL-C achieved, the greater the CV benefit. At ILA

levels <1.8mmol/L, less progression of the atherosclerotic
plaque is seen and at levels <1.6mmol/L, regression of the
\ plague has been documented. )
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ﬁ(ey Recommendations #4: Global Cardiovascular Risk
Assessment and Stratification

physical activity or an equivalent combination.

Smoking should be discouraged, and individuals referred
\ to smoking cessation programmes.

All individuals should be risk stratified. (Table 4, pg. 26) LA
Patients with established CVD, CKD and diabetes fall into
the Very High- and High-Risk Categories.
All other individuals should be risk stratified at the outset
using the Framingham (FRS)- General CVD risk score to
determine if they are at High, Intermediate (Moderate) or
Low Risk. (Tables 1 & 2, pg. 23-24)
The intensity of risk factor reduction and target lipid levels will
depend on their CV risk. (Table 4, pg. 26)
Key Recommendations # 5: Targets of therapy
LDL-C is the primary target of therapy. LA
The target LDL-C level will depend on the individual's CV
global risk. (Table 4, pg. 26)
Non-HDL-C may be considered as a secondary target when Ila,B
treating patients with:
combined hyperlipidemias
diabetes
cardio metabolic risk
chronic kidney disease
Non-HDL-C becomes the primary target of therapy in
individuals where the TG>4.5 mmol/l.
Key Recommendations #6: Therapeutic Lifestyle Changes
(Table 5, pg. 27)
The current emphasis is on healthy dietary patterns rather 1,B
than on individual nutrient composition.
A heart healthy diet consists of:
primarily fruits and vegetables,
whole grains,
healthy sources of protein (mostly plant based such as tofu,
beans, nuts, lentils), fish, and seafood, lean cuts of meat,
liquid plant oils,
minimally processed foods (Appendix 2, pg 92), 1,B
low added sugar and salt (<2000mg sodium equivalent to
5gm salt =1 level teaspoon of salt/day)) in beverages and
foods and
nuts. 1,B
The duration of exercise for CVD prevention in healthy adults
regardless of age is:
at least 150-300 minutes a week of moderate intensity or
75-150 minutes a week of vigorous-intensity aerobic LA
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ﬁ(ey Recommendations #7: Lipid Modifying Drugs
Individuals should be on lifelong therapy.

They should be assessed on a regular basis for:

Response to therapy and achievement of individualized

lipid targets.
Lipid profile should be measured at 1 to 3 months
following initiation and following a change in the dose of
statin therapy. The dose is then adjusted accordingly to
achieve LDL-C targets.

Adverse effects
Hepatic transaminases should be measured at baseline
and at 1 to 3 months after starting treatment and/or
following a change in dose.
CK is measured if myositis is suspected.
Should there be an adverse effect, the dose of the drug
should be reduced, or it should be temporarily discontinued.
Following an improvement and normalization of symptoms
and/or biochemical parameters, the drug can be
reintroduced at a lower dose. If the adverse effect recurs,
then the drug should be discontinued, and an alternative
form of treatment used.

Combination therapies may sometimes be necessary to
achieve LDL-C targets. These include:

Statins + Ezetimibe combination

Statins + PCSK-9 Inhibitors

Statins + ezetimibe + PCSK-9 inhibitors

Statins + SIRNA PCSK-9 inhibitors therapies

Statins + SIRNA PCSK-9 inhibitors + ezetimibe

Ezetimibe + bempedoic Acid (in statin intolerant patients)

LA
LA

lla,B
lla.B
lla,B

Key Recommendations #8: Primary Prevention
Maintaining a healthy lifestyle should be started early in life.
We advocate all individuals >30 years old to have a lipid profile.

Frequency of repeat screening if the LDL-C levels are at
target and TG levels are low:
screening should be repeated at 3 yearly intervals.
In individuals who at very high or high risk of CVD,
screening should be repeated annually e.g., diabetes,
family history of premature CVD etc.

1,C
1,C
1,C

Key Recommendations # 9: Secondary Prevention

All patients with CVD should receive lipid lowering therapy.
Target LDL-C < 1.4 mmo/l and a 50% reduction in LDL-C levels.
High intensity statins should be started (irrespective of their
baseline cholesterol levels):

on admission in all individuals with ACS.

prior to PCl and CABG and continued indefinitely.
Lipid lowering therapy with statins should be initiated in all

individuals with previous non cardioembolic ischemic stroke
\ or transient ischemic attack.

LA
LA

LA
LA

LA
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ﬁ(ey Recommendations #10: Asymptomatic Atherosclerotic \
Disease
Patients with abnormal exercise stress tests, calcified and
non-calcified plaques detected by imaging modalities should

have:
All their CV risk factors treated to target. LA
Their LDL-C treated to a target dependent on their CV risk. LA

In patients at Intermediate Risk, the presence of any of the
features listed below indicates established atherosclerotic
vascular disease and a need to upgrade CV risk, treatment
targets and the decision to initiate pharmacotherapy.

The presence of the any of the following is indicative of
established CVD:
Ankle Brachial Index (ABI): < 0.9 or > 1.40. An ABI > 1.4
indicates calcified non compressible vessels.
Positive exercise stress test at low to moderate workload
(< 6 METS)
Calcium score:
0 :- reassess in 5-10 years if diabetes, family history
of premature CAD or cigarette smoking is absent.
1-99:- Agatston units and < 75th percentile for
age/sex/race - reasonable to initiate statins if the individual
is > 55 years of age.
> 100:- Agatston units or > 75th percentile for
age/sex/race - reasonable to initiate statins.
CT coronary angiography with plaques causing > 50%
luminal narrowing.
Plaques on carotid ultrasonography - seen as localized
thickening encroaching into the arterial lumen by at least
50% or with a thickness > 1.2 mm.

In these patients, the LDL-C target should be < 1.4 mmol/l LA
and a 50% reduction from baseline.

Key Recommendations #11: Hypertension

For patients with Hypertension, initiate statins for Primary LA
Prevention if they also have elevated cholesterols

(LDL-C > 3.4 mmol/L).

In all other patients assess CV risk using the FRS-General
CVD risk score (Tables 1 & 2, pg. 23-24). The target LDL-C
would depend upon the individual's CV risk. (Table 4, pg. 26)

Key Recommendations #12: Diabetes

All persons with diabetes above the age of 40 should be LA
treated with a statin regardless of baseline LDL-C level.
In Type 2 diabetic patients below 21 years of age and I,C

without clinical CVD, statin is generally not recommended.

The target LDL-C levels will depend upon their CV risk
\ (Table 4, pg. 26) )
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/ Statins are the drugs of first choice.

If target LDL-C is not achieved, consider combination with:
Statins + Ezetimibe (selective cholesterol absorption inhibitors)
Statins + PCSK-9 inhibitors
Statins + ezetimibe + PCSK-9 inhibitors
Statins + SIRNA PCSK-9 inhibitors therapies
Statins + ezetimibe + SIRNA PCSK-9 inhibitors

LA

LA

LA
Ila,B
Ila,B

Key Recommendations #13: Heart Failure
All patients with HF due to CAD should be on statins.

Routine use of cholesterol-lowering therapy is not
recommended in non-ischemic HF.

lla,B
lla,B

Key Recommendations #14: Kidney Disease

Lipid lowering therapy with statins or ezetimibe/simvastatin
combination should be initiated in non-dialysis CKD patients
(Stages 3-5) for primary and secondary prevention of CVD.

Patients with CKD stages 1-2 should be assessed using the
FRS-General CVD Risk score.

The target LDL-C levels will depend upon their CV risk.
(Table 4, pg. 26)

Statins should not be commenced for primary prevention
of CVD in patients on dialysis. These patients are at very
high CV risk but it is of non-atherosclerotic CVD e.g. due to
medial calcific arteriosclerosis, LVH, coronary artery
calcification, arrhythmias etc. No CV benefits have been
demonstrated in clinical trials of lipid lowering therapy in
these patients.

In patients with established CVD or who are already on
statins or an ezetimibe/statin combination at the time of
initiation of dialysis, these drugs should be continued.

In patients with eGFR < 60mls/min/1.73m?, the risk of muscle
related symptoms is higher. For this reason, statins should be
started at a lower dose and the combination with fibrates
should be avoided.

I,B

lla,C

lla,B

Key Recommendation #15: Endocrine Disorders

Thyroid Disorders:
Appropriate treatment of hypothyroidism or hyperthyroidism
can improve the lipid abnormalities.
The lipid profile should be reassessed after the patient has
become euthyroid before initiating lipid lowering therapy.

Cushing’s Disease
In adults with persistent endogenous Cushing syndrome,
irrespective of the CV risk score, statin therapy, as adjunct to
lifestyle modification, should be considered to reduce CV risk.
LDL-C should be the primary target of therapy. The target
should be LDL -C < 1.8 mmol/L.

LA

1,C

lla,C
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ﬁ(ey Recommendations #16: Patients with Human
Immunodeficiency Viral Infection

of treatment is lowering LDL-C to target.

In patients with HIV, LDL-C is the primary goal of treatment. LA
Drug interactions with ART is common and monitoring for 1,C
adverse effects is important.
Key Recommendations #17: Psychiatric Disorders
In patients with psychiatric disorders, LDL-C is the primary LA
target of therapy.
Drugs of first choice are statins. LA
Key Recommendations #18: Specific Lipid Disorders
In patients with high TG and/or low HDL-C, the primary goal LA

Key Recommendations #19: Performance Measures
Performance measures are used with the goal of improving
quality of care.

This includes audit parameters for the:
Primary Care Clinics - Follow Up patients.
Cardiac clinic/general medical clinic (within 3 months of
discharge after an admission for ACS/Stable CHD)

For the Quality indicators, see section 14, pg. 87-88.

N

*For Grades of Recommendation and Level of Evidence, refer pg. 9
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Table 1A: Estimation of 10-year Framingham General CVD Risk Score for MEN

(ERS- General CVD Risk Score for Men)**°

Points | Age,y HDL-C TC SBP (not SBP Smoker | Diabetes
treated) | (treated)
-2 1.6+ <120
-1 1.3-1.6
0 30-34 1.2-<1.3 <4.2 120-129 <120 No No
1 0.9-<1.2 |4.2-<5.2 |130-139
2 35-39 <0.9 5.2-<6.3 |140-159 |120-129
3 6.3-<7.4 160+ 130-139 Yes
4 >7.4 140-159 Yes
5 40-44 160+
6 45-49
7
8 50-54
9
10 55-59
11 60-64
12 65-69
13
14 70-74
15 75+
Points
allotted
Grand Total: points
Table 1B: ERS- General CVD Risk Score for Men'*®
Total Points 10 year Risk % Total Points 10 year Risk %
<3 <1l 8 6.7
2 1.1 9 7.9
-1 1.4 10 9.4
0 1.6 11 11.2
1 1.9 12 13.2
2 2.3 13 15.6
3 2.8 14 18.4
4 3.3 15 21.6
5 3.9 16 25.3
6 4.7 17 29.4
7 5.6 18+ >30

It can also be calculated online at:
https://www.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php
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Table 2A: Estimation of 10-year Framingham General CVD Risk Score for WOMEN
(ERS-General CVD Risk Scores for Women)**°

Points | Age,y HDL-C TC SBP (not SBP Smoker | Diabetes
treated) | (treated)
-3 <120
-2 1.6+
-1 1.3-1.6 <120
0 30-34 1.2<1.3 <4.2 120-129 No No
1 0.9<1.2 [4.2-<5.2 |130-139
2 35-39 <0.9 140-149 | 120-129
3 5.2-<6.3 130-139 Yes
4 40-44 6.3-<7.4 |150-159 Yes
5 45-49 >7.4 160+ 140-149
6 150-159
7 50-54 160+
8 55-59
9 60-64
10 65-69
11 70-74
12 75+
Points
allotted
Grand Total: points

Table 2B: FRS-General CVD Risk Score for Women'*®

Total Points 10 year Risk % Total Points 10 year Risk %
<-2 <1 10 6.3
-1 1.0 11 7.3
0 1.2 12 8.6
1 15 13 10.0
2 1.7 14 11.7
3 2.0 15 13.7
4 2.4 16 15.9
5 2.8 17 18.5
6 3.3 18 21.5
7 3.9 19 24.8
8 4.5 20 28.5
9 5.3 21+ >30

It can also be calculated online at:
https://www.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php
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Points Heart age, y
<0 <30
0 30
1 32
2 34
3 36
4 38
5 40
6 42
7 45
8 48
9 51
10 54
11 57
12 60
13 64
14 68
15 72
16 76
=17 >80

Table 3B: Heart Age/ Vascular Age for Women*°

Points Heart age, y
<1 <30
1 31
2 34
3 36
4 39
5 42
6 45
7 48
8 51
9 55
10 59
11 64
12 68
13 73
14 79
15+ >80
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Table 4: Target LDL-C levels

Global Risk LDL-C Target LDL-C Target
Initiate Drug levels (mmol/L) Non-HDL-
Therapy (mmol/L) C (mmol/l)
Low CV Risk* clinical
< 10%210-year CVD risk judgement** <3.0 <3.8
Intermediate (Moderate) CV
Risk*
10-20% 10-year CVD risk >2.6** <2.6 <3.4
Diabetics < 50 years old and
< 10-year duration and no
CV risk factors
High CV Risk
> 20% 10-year CVD risk
diabetes >10-year
duration without target <138 <26
organ damage + 1 other >1.8 and a reduction | and a reduction
CV risk factor of >50% from | of >50% from
CKD with eGFR 30- baseline baseline
< 60ml/min-1/1.73 m?
Very high CV Risk*
established CVD
diabetes with CVD or other <14 <22
target organ damage or > 3 >1.4 and a reduction | and a reduction

CV risk factors

of > 50% from

of > 50% from

achieving a LDL-C target of
<1.4mmol/l

CKD with eGFR baseline baseline
< 30ml/min-1/1.73 m? ****

***Those with recurrent CV

events within 2 years despite <1.0

*Low and Moderate CV risk is assessed using the FRS- General CVD Risk Score
**After a therapeutic trial of 8-12 weeks of TLC and following discussion of the risk: benefit ratio of drug therapy with the

patient.

***A|l other CV risk factors should be treated to target.
**+% | ipid lowering therapy lowers the risk of atherosclerotic CVD in CKD patients. Those who are on dialysis are at very
high CV risk, but it is for non-atherosclerotic CVD e.g. due to medial calcific arteriosclerosis, LVH, coronary artery

calcification, arrhythmias etc. Thus, lipid lowering therapy is not initiated in patients on dialysis but if they have CVD or are

already on statins before becoming dialysis dependent, then it should be continued.
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Table 5: Recommendations for Therapeutic Lifestyle Changes*

Nutrition Comments Grades of

Recommendation
/ Level of Evidence

Saturated Fat

<10% of total calories.l, B

necessary, limit to 1 drink/day (10gm/day) in
females and 2 drinks/day (20 gm/day) in males

SFA should be replaced by PUFA. I, B
Trans Fat <1% of total calories|, A
Dietary Sodium | A diet containing reduced amounts of sodium lla, B
(<2000mg daily equivalent to 5 gm of salt
=1 level teaspoon) can be beneficial to
decrease CVD risk.
Carbohydrates | Reduced intake of carbohydrates with I, B
(CHO) emphasis on whole grains susch as
brown rice and to reduce intake of refined
carbohydrates and sweetened beverages.
In the presence of high TG and low HDL-C, I,B
(atherogenic dyslipidemia) carbohydrate
intake should be lower.
Protein Emphasis on plant-based protein such as I, B
tofu, legumes, beans.
A diet emphasizing the intake of legumes, I, B
nuts, and fish is recommended to decrease
CVD risk factors.
Dietary Fibre Incorporate fibre-rich foods that contribute at I, B
least 20 to 30 g of fibre per day.
Emphasis should be on soluble fibre
sources (7 to 13 g) such as fruits**,
vegetables**, whole grains, high-fibre cereals,
oatmeal, legumes, and beans.
A diet emphasizing the intake of vegetables, I, B
fruits, and whole grains is recommended
to decrease CVD risk factors.
Weight Achieve body mass index (BMI) <23 kg/m? or I, B
Reduction at least a 5-10% reduction in body weight.
Maintain waist circumference at: I, B
<90 cm for men
<80 cm for women
Exercise 150-300 minutes a week of moderate-intensity I, A
or 75-150 minutes a week of vigorous-
intensity aerobic phyical activity, or an
equivalent combination.
Smoking Smoking should be discouraged and I,B
individuals referred to smoking cessation
programme.
Alcohol Advise abstinence whenever possible. If I, B

#The current emphasis of medical nutrition therapy is on dietary patterns rather than on individual nutrient composition.
** Juicing removes fibre from whole fruits and vegetables; thus, it is not recommended.
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Table 6: Lipid Modifying Therapy for Dyslipidemia

The Primary Target of Therapy is LDL-C:
The target will depend on the Individuals’ CV Risk (Table 4 pg. 26)

Pharmacotherapy Indication Grade of

Recommendation,
Level Of Evidence

Statins Very High and High CV Risk LA
Intermediate (Moderate) and Low CV risk* LA
Statins |+ ezetimibe | Failure to achieve LDL-C goals LA
Statins |+ PCSK- Familial hypercholesterolemia LA
9 inhibitors | Failure to achieve LDL-C goals LA
Statins |+ PCSK-
9 inhibitors | Failure to achieve LDL-C goals LA
+ Ezetimibe
Statins | +SiRNA
PCSK-9 Failure to achieve LDL-C goals lla, B
inhibitors
Statins | +SiRNA
PCSK-9 Failure to achieve LDL-C goals lla, B
inhibitors
+Ezetimibe
Statins | + fibrates Diabetic patients on maximally tolerated
statins who have achieved the LDL-C
target but have low HDL-C and high TG IIb, B
Ezetimibe Statin intolerance lla, B
PCSK-9 inhibitors Very High and High CV risk with statin LA
intolerance
Fibrates Very High TG despite therapeutic lifestyle lla, C
changes

* After Therapeutic Lifestyle changes




6th Ediion AL PRACTICE GUIDELINES
MANAGEMENT OF DYSLIPIDEMIA

2023

1. INTRODUCTION

1.1. Epidemiology

In 2019, pre pandemic, non -communicable diseases accounted for 7 of the 10 leading
causes of deaths globally.*? This was about 74% of all deaths and the leading cause was
cardiovascular deaths- Ischemic heart disease (IHD) and strokes.?

In Malaysia, in 2020, ischemic heart disease remained the principal cause of medically
certified deaths accounting for 17.0% of all deaths.? It had been the leading cause of deaths
for more than 2 decades and for the first time in 2021, it was overtaken by Covid-19
infections, and it dropped to second place, accounting for 13.7% of all deaths.*

The most recent 2019 National Health and Morbidity Survey (NHMS) reported that among
adults aged =18 years, the prevalence of some cardiovascular (CV) risk factors - diabetes
and overweight/obesity - were on an increasing trend.® On the other hand, the prevalence of
hypercholesterolemia, hypertension and smoking, although still high, appeared to have
stabilized and seemed to be on the downward trend.> (Table 7, pg. 30)

The prevalence of hypercholesterolemia in the NHMS VI was 38.1% and was similar in both
rural and urban populations.>” Even in young adults aged 30-34 years, the prevalence was
as high as 27.9%.° The Malaysian Health and Adolescents Longitudinal Research Team
study (MyHeARTSs) found that among 13-year-old students from selected urban and rural
public schools, almost 20-25% had total cholesterols >5.2 mmol/L.® The CV health of these
adolescents have documented adverse transitions over time as more of these school
children appeared to be shifting towards a higher prevalence of CV risk factors.®

Data from the most recent National Cardiovascular Disease Darabase - Acute Coronary
Syndrome (NCVD-ACS) Registry 2018-2019, indicated that Malaysians developed ACS at
a mean age of 58.7 years and almost a quarter were below the age of 50 years.*® These
figures are similar to that in the 10 year NCVD-ACS Registry.! This is almost a decade less
than that seen in Singapore where the median age of onset of Ml was 70.4 years.'> Among
patients admitted with ACS, 61.9% had hypertension, 44.2% had diabetes and 36.7% had
dyslipidemia. Risk Factor clustering was common with almost 40% having 3 or more CV risk
factors.*

1.2. Prevention of Cardiovascular Disease
In the prevention of CVD, efforts should be aimed at reducing global CV risk. This guideline
emphasizes:
A multifactorial approach that addresses all CV risk factors. This is because the benefits
of modifying several risk factors simultaneously are synergistic.
That preventing CVD should be directed at global CVD burden rather than heart disease alone.

There already exist clinical practice guidelines addressing specific CV risk factors. The
objectives of this CPG on the Management of Dyslipidemia are to:

Critically review the role of dyslipidemia as a CV risk factor.

Provide treatment strategies for managing dyslipidemia, in the following situations:
High risk individuals - these include those who have:
Established CVD (i.e., secondary prevention)
Diabetes, multiple CV risk factors and/or chronic kidney disease (CKD) (i.e., primary
prevention in high-risk individuals).
Individuals who are otherwise healthy (i.e., primary prevention).
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UREMENT OF LIPIDS AND APOLIPOPROTEINS

A standard lipid profile includes measurement of:
Plasma or serum total cholesterol (TC)
LDL-Cholesterol (LDL-C)

HDL-Cholesterol (HDL-C)
Triglycerides (TG)

TC, HDL-C and TG are measured directly from the serum.

2.1. Low Density Lipoprotein Cholesterol (LDL-C)

This is usually calculated by the Friedewald equation. This equation is not valid if the TG >
4.5 mmol/L. In these cases, it will have to be measured directly. However, the method of
measurement is not standardized and for this reason it is not routinely performed.

There have been reports indicating that Friedewald-calculated LDL-C values lose their
accuracy in patients with TG >1.7mmol/l or LDL-C <1.8mmol/l.**” A large analysis, however,
comparing the different methods of LDL-C calculation - the Friedewald, Martin-Hopkins, NIH
equation 2 and BQ-derived methods - found that the correlation between all methods was
good and the differences small and clinically insignificant.®

Friedewald equation:

LDL-C (mmol/L) = TC - HDL-C - TG/2.2
(If TG> 4.5 mmol/L, this formula is not valid.)

2.2. Non-High Density Lipoprotein Cholesterol (Non-HDL-C)
Non-HDL-C (mmol/L) = TC - HDL-C
Non-HDL-C estimates the total amount of atherogenic lipoproteins (VLDL, VLDL
remnants, IDL, LDL-C and lipoprotein(a)) present in plasma. It can be used to:
Evaluate CV risk when the TG > 4.5 mmol/L.*°
Predict CV risk.?

If non-HDL-C is used as a treatment target, the value is 0.8 mmol/L higher than
the corresponding LDL-C target level.

2.3. Triglycerides

Non-fasting TG measurements are more predictive of CV risk than fasting TG.*
Non-fasting TG more accurately reflects the presence of atherogenic remnant lipoproteins
compared to fasting TG measurements. There is however a lack of a standardized protocol
for quantitation of post-prandial hypertriglyceridemia. This limits its clinical applicability.?

2.4. Fasting vs Non-fasting Lipid Measurement

Non-fasting lipid testing is acceptable.?? The difference in values between fasting and
non-fasting samples is small and has been shown to have no impact on CV risk estimation
even in diabetics.? Concentrations of HDL-C, apolipoprotein A1 (Apo-Al), apolipoprotein B
(Apo B), and Lipoprotein (a) (Lp(a)) are not affected by fasting/non-fasting status.

The use of a non-fasting sample, simplifies blood sampling, improves compliance to testing,
helps workflow in laboratories and facilitates clinical decision making.
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However, fasting lipid profile should be considered or preferred:
If the non-fasting TG is > 4.5 mmol/L or > 2.3 mmol/l in diabetics.?*
In cases of familial dyslipidemia/hypertriglyceridemia.
Following recovery of hypertriglyceridemia induced pancreatitis.

When initiating medications that may cause hypertriglyceridemia (e.g., steroids, anti-
retroviral therapy).

2.5. Other Lipid Parameters

Other lipid measures that can be considered include Apo B, Apo B/ Apo A-1 ratio and
Lp(a). Studies, however, indicate that measuring other lipid measures beyond the
traditional lipid parameters offer little, or at the most modest, improvement in CVD risk
prediction.?26

25.1. Apo B

Apo B is found in each of the atherogenic lipoprotein particles - chylomicrons, VLDL-C,
intermediate density lipoprotein cholesterol (IDL), LDL-C and Lp(a).

It is a better measure of the total atherogenic burden of the individual.

Where appropriate laboratory facilities exist, apo B/ apo A-1 ratio should be measured
given the importance of apo B/ Apo A-1 ratio as a risk factor for Ml and ischemic stroke.?":?

It is important and realistic to note that the measurement of TC (and its usual conventional
derivatives) is sufficient for most regions, given healthcare cost and the limited ability of
most laboratories to measure apolipoproteins.?°

252.Lp(a)

Lp(a) has undergone a revival as a biomarker of CV risk, independent from other classical
risk factors such as LDL.*°

Higher Lp(a) levels contribute significantly to “residual risk” in patients treated with statins
and/or proprotein convertase subtilisin/kexin type- 9 (PCSK-9) inhibitors.3*32
There are however challenges in the measurement and interpretation of Lp(a). There is a
need for:*
standardization and harmonization of the currently available assays.
standardization of reporting units. Lp(a) measurements can be expressed in molecular
mass (mg/dl), or molar concentration nmol/L, however the most appropriate units for
measurement of Lp(a) are nmol/L.3* Conversion between mass and molar units is
inherently inaccurate and should be avoided.
evidence-based information on the cut points for “high CV risk” based on age, sex, and
ethnicity and certain comorbid conditions.

Key Message #2:

A standard lipid profile includes measurement of Plasma or serum total cholesterol
(TC), LDL-Cholesterol (LDL-C), HDL-Cholesterol (HDL-C) and Triglycerides (TG).

TC, HDL-C and TG are measured directly from the serum and LDL-C is calculated
using the Friedwald’s equation provided TG<4.5 mmol/I.
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\

/Key Recommendations #1:
Non-fasting lipid testing is acceptable.

The difference in values between fasting and non-fasting samples is small and has
been shown to have no impact on CV risk estimation.

Measurement of TC (and its usual conventional derivatives - HDL-C, LDL-C and TG)
is sufficient in most cases for CV risk assessment and treatment, given healthcare
cost and the limited ability of most laboratories to measure apolipoproteins.

Most of the CV benefits seen is with LDL-C lowering.
\ ¢ J

3. CLASSIFICATION OF DYSLIPIDEMIA

Dyslipidemias may be primary or secondary. (Tables 8 & 9, pg. 34-35)

3.1. Primary Dyslipidemia

Primary Dyslipidemia is due to genetic disorders resulting in an isolated increase in
LDL-C levels or a combination of elevation of LDL-C and TG.

It is usually due to the complex interaction of multiple genes although occasionally it may
be due to single gene defects. e.g., Familial Hypercholesterolemia.

The commonest genetic disorder is Common Polygenic Hypercholesterolemia which is
caused by a combination of multiple gene defects and environmental factors such as an
atherogenic diet, sedentary lifestyle, and obesity.

3.2. Secondary Dyslipidemia

In the following situations, secondary causes of dyslipidemia should be considered. For
management of these patients, refer to sections 10.3, 10.6 and 11.

When TC exceeds 7.0 mmol/L, exclude conditions such as primary hypothyroidism,
nephrosis, and cholestatic liver disease. Hypothyroidism is more prevalent in the elderly
in whom a high index of suspicion may be necessary for diagnosis.¢=7

Cushing’s syndrome (including subclinical disease) can lead to lipid abnormalities in
40-70% of patients.®® Patients on exogenous steroids may also develop secondary
dyslipidemias.

When TG exceeds 4.5 mmol/L, exclude secondary causes such as alcoholism.

When there is high TG with low HDL-C, insulin resistance states such as type 2 diabetes
and metabolic syndrome should be considered.

Failure to respond to anti-lipid therapy.
In patients with a family history of Type 2 diabetes or a previous history of thyroid disease.

The effect of drugs on lipid levels is generally small and insignificant except for anabolic
steroids that can cause almost a 50% reduction in levels of HDL-C and Lp (a). ¥
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[Key Message #3: \

Dyslipidemias may be primary due to genetic disorders or secondary to nephrotic
syndrome, cholestatic liver disease, hypothyroidism, Cushing’s syndrome, drugs,
alcoholism and insulin resistance states such as Type 2 diabetes and metabolic
syndrome.

- J

/Key Recommendations #2: )

Treatment of the underlying etiology in secondary dyslipidemia can lead to an
\_ improvement in the lipid profile. Y,

Table 8: Primary (Genetic) Dyslipidemias

Risk of  Risk of Plasma Plasma Physical signs
CHD Pancreatitis Cholesterol Triglyceride (if present)

Common (“polygenic”) Corneal Arcus,
Hypercholesterolemia T - ™ N Xanthelasma Familial
Combined Corneal Arcus,
Hyperlipidemia ™ - tore Tore Xanthelasma
Familial Tendon Xanthomata,
Hypercholesterolemia T - T T (Achilles’ tendons),

Corneal Arcus,
Xanthelasma,
Aortic stenosis

Remnant Tuberous Xanthomata,
Hypercholesterolemia T - T ™ (elbows), striae
xanthomata,
(palm creases) tendon
xanthomata
Chylomicronemia Eruptive xanthomata,
Syndrome eort ™" T T (buttocks, elbows)

retinal lipemia,
hepatosplenomegaly

Familial Eruptive xanthomata,
Hypertriglyceridemia T T T ™ (buttocks, elbows)
retinal lipemia,
hepatosplenomegaly

High HDL-C W © T -
Low HDL-C T - - “ort
Key: 1 Increased < No change | Decreased
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Table 9: Effects of Secondary Causes of Dyslipidemias

CAUSES CHOLESTEROL TRIGLYCERIDES HDL-CHOLESTEROL

Lifestyle Factors

Alcohol © ™ T
Saturated fat/ trans-fat T T l
Cardio metabolic risk o ™ l
Smoking o - l
Physical inactivity o T l
Metabolic / Endocrine

Hypothyroidism ™ - o
Type 2 Diabetes (T2DM) T ™ l
Cushing’s Syndrome T ™ l
Kidney

Chronic Kidney Disease eord T l
Nephrotic syndrome ™ ™ l
Hepatic

Obstructive liver disease ™ - l
Primary biliary cirrhosis ™ - T
Drugs*

Thiazide diuretics o ™ l
3 -blockers o T l
(non-cardioselective)*®

Anabolic steroids*® o T Ll
Glucocorticoids* - o Lxprx

* < 60 years ** > 60 years

Weir MR, Moser M. Diuretics and B-blockers: Is there a risk for dyslipidaemia?. Am Heart J. 2000;139(1) : 174-184.%°
Hartgens F, Rietjens G, Keizer HA, et al Effects of androgenic-anabolic steroids on apolipoproteins and lipoprotein
(a)British Journal of Sports Medicine 2004,38:253-259.4

Choi HK, Seegar JD. Glucocorticoid Use and Serum Lipid Levels in US Adults: The Third National Health and Nutrition
Examination Survey. Arthritis & Rheumatism (Arthritis Care & Research) 2005: 53: 528-535%

Key: 1 Increased < No change | Decreased
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4. DYSLIPIDEMIA AS V RISK FACTOR

Dyslipidemia is recognized as one of the major risk factors for CVD. According to the
Malaysian NCVD-ACS Registry 2018-2019, the prevalence of dyslipidemia among
individuals admitted with Acute Coronary Syndrome was 36.7%.1° The mean LDL-C on
admission was 3.1 mmol/l in males and 3.0 mmol/l in females.*®

Reducing LDL-C has been shown in nhumerous secondary and primary prevention trials to
reduce CVD events and mortality.*>4

The evidence of the CV benefits of reducing TG and/or increasing HDL-C has been less
robust.

TC, HDL-C and TG are measured directly from the serum.

4.1. Low Density Lipoprotein Cholesterol (LDL-C)

LDL-C plays a major causal role in the development of CVD. This role has been demonstrated
in many epidemiological and mendelian studies and in randomized controlled trials of LDL-C
lowering.*®5” Mendelian disorders such as Familial Hypercholesterolemia, where LDL levels
are high, lead to a high incidence of premature CVD.%®

The risk of CVD is also determined by the duration of exposure to high levels of LDL-C.
Studies have shown that young adults with elevated LDL-C have significant long-term risk
for CVD.%*% |In Familial Hypercholesterolemia, manifestations of premature CVD become
apparent early in the third decade of life.®-%> On the other hand, there is a near absence of
clinical CHD in populations with very low levels of serum cholesterol throughout their
life- (TC < 3.9 mmol/L or LDL-C < 2.6 mmol/L).®5¢” The risk of CHD appears to increase
progressively above these levels.

In the secondary prevention trials, LDL-C reduction by lipid lowering therapy and lifestyle
modifications led to a reduction in CV events and mortality. A 1 mmol/L reduction in LDL-C
resulted in a relative risk reduction of major CV events by 22% and all-cause mortality by
10%.%2 A meta regression analysis showed that the reduction of LDL-C by 1 mmol/L, by
whatever mechanism, resulted in a similar reduction in major CV events.** The achieved
absolute LDL-C level was significantly associated with the absolute rate of major coronary
events.* For each 1 mmol/L lower LDL-C level, there was a 1.5% lower event rate in the
primary prevention trials and a 4.6% lower event rate in the secondary prevention trials.*

For these reasons, LDL-C is the primary target of therapy in both secondary and primary
prevention.*?“> Both the absolute value of LDL-C achieved and the percentage reduction in
LDL-C lead to CV benefits. 446884

Lowering TC and LDL-C lowers CV risk, the absolute benefit is greater in high-risk
Individuals.>* The lower the LDL-C achieved, the greater the CV benefit.”2%% At levels
<1.8mmol/L, less progression of the atherosclerotic plaque is seen and at levels
<1.6mmol/L, regression of the plaque has been documented.®%4
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4.2. High Density Lipoprotein Cholesterol (HDL-C)

Isolated Low HDL-C is more common among Asians than non-Asians (33.1% vs 27.0%).5°
It is associated with a sedentary lifestyle, obesity, and avoidance of alcohol intake.®> A low
HDL-C especially when combined with high LDL-C and high TG is associated with an
increase in CV risk.®#

Despite this, increasing HDL-C levels by pharmacotherapy or by genetic techniques have
not shown an improvement in CV outcomes.®

4.3. Triglycerides (TG)

In some people, despite achieving low LDL-C levels, the rate of CV events is still significantly
high. This residual CV risk is partly contributed by cholesterol remnant particles - TG and
TG-rich lipoproteins.8%°

An increase in TG levels is due to multiple factors. These include genetic factors, systemic
ilinesses e.g., hypothyroidism, poorly control diabetes, systemic lupus erythematosus, a
high calorie diet and certain medications.*®®

Recent epidemiological and mendelian studies have shown that high TG levels may have a
direct causal effect on CVD and is associated with an increase in all-cause mortality among
persons with established CVD.%%2

Previously, reducing TG levels by pharmacotherapy has not demonstrated an improvement
in CV outcomes. More recently however, the use of newer agents, specifically icosapent
ethyl (IPE) at 4 grams per day, has shown promising results.**¢ The observed CV benefits
with this preparation of omega 3 fatty acids, however, appeared not to be consistent with the
amount of TG lowering that occurred.

4.4. Non-HDL-C

Non-HDL-C reflects the concentration of cholesterol within all lipoprotein particles
considered atherogenic. This includes chylomicrons, VLDL and their remnants, IDL, LDL
and Lp(a).

Studies have demonstrated that non-HDL-C is a better predictor of CV risk than is LDL-C
and may be especially true in statin-treated patients.*”1® A 1% reduction in Non-HDL-C by
lipid modifying drugs has been shown to be associated with a 1% reduction in CHD.*

Non-HDL-C is the secondary target of therapy. In cases where the TG>4.5 mmol/l,
Non-HDL-C becomes the primary target of therapy.

4.5. Atherogenic Dyslipidemia

Atherogenic dyslipidemia consists of an increase in TG-rich lipoproteins, low HDL-C,
lipoprotein remnants (i.e. small VLDL and IDL) and a preponderance of numerous small and
dense LDL particles and postprandial hyperlipidemia.

Atherogenic dyslipidemia is usually associated with insulin resistance states such as
obesity, metabolic syndrome and type 2 diabetes.

It has been shown to be causally linked to the development and progression of CVD.X* |t
also contributes to the residual CV risk seen in statin treated patients.'®
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4.5. Lipoprotein (a) (Lp(a)

Lp(a) is a LDL-C like particle bound to apolipoprotein(a). It is inherited as an autosomal
dominant trait.’®® Lp(a) has been shown to be an independent risk factor for
atherosclerosis, MI, strokes, and aortic stenosis.?3106.107

The difficulty, to date, has been that there is no standardized assay to measure the Lp(a),
the “normal levels” in the different populations is still unknown and the lack of effective
therapy targeting it.33106.107

/Key Message #4: \

According to the Malaysian NCVD-ACS Registry 2018-2019:
The prevalence of dyslipidemia among individuals admitted with ACS was 36.7%.
The mean LDL-C on admission was 3.1 mmol/l in males and 3.0 mmol/l in females.
Non-HDL-C:
Reflects the concentration of cholesterol within all lipoprotein particles considered
atherogenic. This includes chylomicrons, VLDL and their remnants, IDL, LDL and Lp(a).
Studies have demonstrated that non-HDL-C is a better predictor of CV risk than is LDL-C.
Atherogenic dyslipidemia:
Consists of an increase in TG-rich lipoproteins, low HDL-C, lipoprotein remnants
(i.e., small VLDL and intermediate-density lipoprotein [IDL]) and a preponderance of
numerous small and dense LDL particles and postprandial hyperlipidemia.
It is usually associated with insulin resistance states such as obesity, metabolic
syndrome and type 2 diabetes.
Lp(a)
Has been shown to be an independent risk factor for atherosclerosis, Ml, strokes,
and aortic stenosis.
The difficulty, to date, has been that there is no standardized assay to measure the
Lp(a), the “normal levels” in the different populations is still unknown and the lack of
\_ effective therapy targeting it. Y,

Key Recommendations #3:
LDL-C is the primary target of therapy in both secondary and primary prevention.

Both the absolute value of LDL-C achieved and the percentage reduction in LDL-C
lead to CV benefits.

The lower the LDL-C achieved, the greater the CV benefit. At levels <1.8mmol/L, less
progression of the atherosclerotic plaque is seen and at levels <1.6mmol/L, regression
of the plaque has been documented.
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5. GLOBAL CARDIOVASCULAR RISK ASSESSMENT

5.1. Lipid Screening

According to NHMS VI, about 1 in 7 young adults aged 18-19 years (13.6%) have TC > 5.2
mmol/L.5> All the CV risk factors- diabetes, hypertension, hypercholesterolemia,
overweight/obesity and smoking- stratified by age, showed a sharp increase in prevalence
from the age group 25-29 years.®

As such, the committee advocates screening all adults > 30 years of age. These individuals
! should have a complete lipid profile - TC, LDL-C, HDL-C, non-HDL-C and TG. The presence
of other CV risk factors (blood sugar, blood pressure (BP), weight, smoking status, physical
inactivity) should also be determined and the individual counselled appropriately.
If available, in patients with recurrent CV events, Lp(a) levels should be measured.

Individuals who are at high risk of developing CVD should have a lipid profile earlier in life.
~— I (Table 10, pg. 39)

Table 10: Individuals Who are at High Risk of Developing CVD

Clinical evidence of atherosclerosis - CHD, CVA, atherosclerotic aortic aneurysm,
peripheral vascular disease

A family history of premature CVD - males (father and/or brother(s)) < 55 years of age
and females (mothers and/or sister(s)) < 65 years of age

A family history of genetic dyslipidemias
Stigmata of dyslipidemia (corneal arcus, xanthelasma, xanthoma)

CV Risk factors such as:
Metabolic syndrome
Diabetes mellitus
Abdominal obesity
Hypertension
Current cigarette smokers

Inflammatory diseases such as Rheumatoid Arthritis, Systemic Lupus Erythematosus,
Polyarteritis nodosa

Chronic Kidney Disease (eGFR < 60 mL/min/1.73 m2 or ACR = 3 mg/mmol)
Human Immunodeficiency Viral infection

Erectile Dysfunction

A history of hypertensive disorders of pregnancy

Chronic Obstructive Airway Disease

5.2. Assessment of CV Risk

CV risk refers to the likelihood of an individual developing a CV event, fatal or non-fatal, over
a defined period.
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5.2.1. CV Risk Equations

There are several risk equations that may be used to determine CV risk. (Appendix 1, pg.
90-91) The cut-off points that are used in these risk models to define risk categories are
in part arbitrary. They are based on the risk levels at which the stipulated CV end points
was seen in the population studied and the levels at which benefit was demonstrated in
clinical trials.

All risk models have limitations and difficulty when extrapolated to our local population.
Ideally, the CV risk model used should be based on data derived from our local population.
Currently, we do not have such a CV risk score. Both Thailand and Singapore have their
own CV risk score which is based on the older Framingham Risk Score (10-year risk of
CHD deaths, Non-fatal MI only) adapted to the local populations.108:1%°

The risk score that is widely used in Malaysia is the Framingham General CVD risk score
tool (FRS-General CVD) for primary care that assesses the 10-year risk of developing
CVD (heart disease, strokes, PAD and Heart Failure).!’* (Tables 1 & 2 pg. 23-24) It can
also be calculated online at https://www.framinghamheartstudy.org/risk-functions/
cardiovascular-disease/10-year-risk.php

The earlier version of the Framingham Risk Score CHD (2002) provided a risk estimate of
“hard” CHD events only i.e. cardiac death and nonfatal myocardial infarction unlike the
FRS-General CVD Risk Score.

The FRS - General CVD has the advantage of being derived from a population that had
received no or little treatment at the start and during the study.'%1! |t is also simple and
easy to use - an important feature if healthcare providers are to use it routinely.

In 2 local studies, the FRS-General CVD risk model was a better discriminator of CV risk
in our local multi-ethnic population.t2113

The 2013 ACC / AHA risk calculator overestimated CV risk in the Malaysian population.*'4

Based on a dataset from a longitudinal Malaysian community-based study of 12, 573
participants aged =18 years, it was shown, in a recent study, that both the FRS-General
CVD and the Revised Pooled Cohort Equations (RPCE) showed good discrimination in
CVD risk prediction.'*® Based on calibration however, the authors felt that RPCE would
be the most clinically useful model to predict CVD risk in the Malaysian population.**®
Discrimination is the ability to accurately rank individuals from low to high risk and calibration
is the ability to accurately predict the absolute risk level.

Currently, the committee still recommends the FRS-General CVD risk score for primary
prevention since it has been well validated.

5.2.2. Calculation of CV Risk

All apparently healthy individuals should be risk stratified using the FRS-General CVD
Risk Score!® (Tables 1 & 2 pg. 23-24) or online at:
https:/iww.framinghamheartstudy.org/risk-functions/cardiovascular-disease/10-year-risk.php
The 10-year risk calculation is to be performed at the outset to help guide the intensity of
lipid lowering therapy. It cannot be used to track changes in risk over time as risk factors
are modified.

Risk assessment is not a one-time event; it should be repeated, for example, every 5
years, although there are no empirical data to guide intervals.
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In calculating the risk scores:

the TC and HDL-C should be the average of at least 2 measurements.

The average baseline blood pressure should be obtained from an average of several
readings.

A “smoker” means any cigarette smoking in the past month.

Based on the 10-year CV risk, individuals may be:

> 20% - High CV Risk
>10-<20 % - Intermediate (Moderate) CV risk
< 10% - Low CV risk

5.2.3. Classification of CV Risk
Individuals may be classified as:

Very High Risk -individuals with:

Established CVD - Patients who already had a CV event are at highest risk for a
recurrent event.
In the contemporary era, pooled results from phase Il trials of high-risk ACS patients
show that 4.1% and 8.3% of patients developed a recurrent major adverse CV event
(MACE) - i.e., CV death, MI, or stroke - at 90 days and 360 days, respectively.*
Registry data, however, indicate that these figures are higher - 1-year post index Mi
rate for MACE was 18.3%, and the 5-year event rate was 33.4%.117:118
In patients with stable established atherosclerotic disease or risk factors for
atherosclerosis, however, the risk is lower-1-year and 4-year rate of MACE was 1.4%
and 6.9% respectively.*®
Following a stroke, the risk of MACE (ACS, MI, incident CAD, coronary revascularization
procedures, incident heart failure, or CV death) is also increased. The data from a
registry of elderly stroke survivors (> 66 years), showed that the risk was time-
dependent, highest within 30 days.*?° The risk of incident MACE associated with
first ever ischemic stroke at 30 days was 25-fold in women and a 23-fold higher in
men. This decreases but remains significant between 31 and 90 days (HR 4.2-4.8)
and 91 to 365 days (HR, 2.0-2.1).2%° The risk of a recurrent stroke and the risk of
death at 1 year was 8-11%%*1122 and 24.5%*'%* respectively.
Atherosclerosis in other vascular beds - aorta including atherosclerotic aortic
aneurysms, carotid, cerebral and peripheral vessels.
Asymptomatic significant atherosclerotic plaques detected on Computed
Tomography (CT) coronary angiogram and carotid ultrasound. (refer Section 10.1)
Diabetes with proteinuria?**23128 or with a major risk factor such as smoking,
hypertension or dyslipidemia.
Chronic kidney disease (CKD) - Estimated Glomerular Filtration Rate (eGFR) <30 ml/
min*t/1.73 m? (Stage 4 & 5) - There is an independent, graded association between
reduced eGFR and the risk of death, CV events, and hospitalization.*?>*% The risk begins
to increase with eGFR <60 ml / min~* / 1.73 m? and escalates as the eGFR drops
below <30 ml/mint/1.73 m2.12

High Risk individuals include those with (Table 4, pg. 26):

Chronic kidney disease (CKD) - eGFR =30 - <60 ml / min—-1/1.73 m? (Stage 3)
Diabetes without target organ damage?**3

Very high levels of individual risk factors (e.g. LDL-C > 4.9 mmol/l or BP 2180/110mmHg™)
Multiple risk factors that confer a 10-year risk for CVD > 20% based on the
FRS-General CVD Risk Score!t?
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Individuals who belong to the above Very High Risk and High-Risk categories, do not
need to be risk stratified using the FRS-General CVD Risk Score.

They should be encouraged to have:
a healthy lifestyle (stop smoking, regular exercise, and a healthy diet) in addition to
pharmacotherapy, to ensure that all their CV risk factors are treated to targets.

These individuals derive the greatest benefit from risk factor reduction and lipid lowering
~therapy.*2*

The risk of recurrent events in stable CVD patients is influenced mainly by the classical CV
risk factors, vascular disease site, and kidney function. In these individuals, the following
risk stratification tools for secondary prevention may be used. These include:

Secondary Manifestations of Arterial Disease (SMART) risk score for estimating 10-year
residual CVD risk.1%2

European Action on Secondary and Primary Prevention by Intervention to Reduce Events
(EUROASPIRE) risk model which estimates 2-year risk of recurrent CVD.3

In all otherwise healthy individuals, their global CV risk should first be determined to help
guide the intensity of risk factor reduction efforts. Based on their CV risk, they may be
categorized as:

Low risk - 10-year CV risk <10%.
Low-risk individuals should be given advice to help them maintain this status.
The relative risk reduction of lipid lowering therapy is similar in all individuals irrespective
of their CV risk status. However, in low-risk individuals the absolute benefit may be
Iess.45,134-136
Many young individuals may fall into this category of low absolute risk of CVD but they
may have a high lifetime risk if their individual risk factors are high. These include
individuals with:
BP > 180/110 mmHg
LDL-C > 4.9 mmol/L
In these individuals using Vascular Age (Tables 3A & B, pg. 25), may be helpful in
defining CV Risk and guiding management strategies.**”-*3 This risk model has not
been validated in our local population.

Intermediate (Moderate) Risk - 10-year CV risk >10 - <20%
In these individuals, other risk factors not included in the FRS-General CVD Risk Score
may influence treatment targets and the decision to initiate pharmacotherapy.
Additional factors that may support upgrading of CV risk include4014*
Family history of premature CVD - males (father and/or brother(s)) < 55 years of age
and females (mothers and/or sister(s)) < 65 years of age!#>14
Ankle: brachial (ABI) index < 0.9- this indicates PAD, the lower the index, the more
severe the disease.*
hs-CRP levels = 2mg/L4014t
Coronary artery calcium score of = 100 Agatston units or coronary artery calcium =
75" percentile for a patient of the same sex and age.'*°*4"-151 Coronary Calcium score:
can be low or even zero in patients with soft plaques.
does not provide information on plaque burden or stenosis.
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Routine measurement of carotid intima media thickness (CIMT) for risk assessment is
not recommended due to the lack of methodological standardization, and the absence
of added value of IMT in predicting future CVD events, even in the intermediate-risk
group. 141152

It has not yet been demonstrated that with upgrading of the risk category of patients at
Intermediate (Moderate) Risk and subjecting them to aggressive risk factor reduction,
it would lead to reduction in CV risk and improvement in CV outcomes.

These risk models help guide risk assessment and management. They do not replace
sound clinical judgement in the assessment of global risk and management strategies. They
also do not consider risk modifiers such as:

Psycho-social stressors such as work or family stress, depression, anxiety etc.
These can increase CV risk and mortality. 4115315

Frailty - This, by itself, has been associated with both high CV and non-CV morbidity
and mortality. 6157

The intensity of preventive actions should be tailored to the patient’s total CV risk. The risks

(side effects, costs etc.) should be weighed against the benefits of each intervention.

In subjects who are at Low or Intermediate (Moderate) risk, the decision to initiate
pharmacotherapy should be individualized following a mutual discussion with the patient.

Key Messages #5:

The committee advocates lipid screening all adults > 30 years of age. Individuals who are
at high risk of developing CVD should have a lipid profile earlier in life (> 18 years of age).

The intensity of LDL-C lowering should be tailored to the individual's global CV risk.

In 2 local studies, the FRS-General CVD risk model was a better discriminator of CV
risk in our local multi-ethnic population.

(Key Recommendations #4: \

\ (Tables 1 & 2, pg. 23-24)

All individuals should be risk stratified. (Table 4, pg. 26)
Patients with established CVD, CKD and diabetes fall into the Very High - and High-Risk
Categories.

All other individuals should be risk stratified at the outset using the FRS-General CVD
risk score to determine if they are at High, Intermediate (Moderate) or Low Risk.

.
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6. TARGET LIPID LEVELS

6.1. LDL-C Goals
LDL-C is the primary target of therapy.42-45134-136

The target LDL-C level will depend on the individual's CV global risk. (Table 4, pg. 26 & 45)

- Both the absolute on treatment LDL-C level and the percentage LDL-C reduction achieved
. have been found to correlate with the observed CV benefits.42-4468-84

6.2. Non-HDL-C Goals
Non-HDL-C may be considered as a secondary target when treating patients with:
Combined hyperlipidemias
Diabetes?
Cardio metabolic risk
Chronic kidney disease

The targets for non-HDL-C are 0.8 mmol/L higher than the corresponding LDL-C goal.

Adjusting lipid lowering therapy to achieve these secondary goals may be considered
after achieving LDL-C targets in patients with Very High and High CV risk.

Although increases in HDL-C predict atherosclerosis regression and low HDL-C is
associated with excess events in CHD patients, clinical trial evidence using pharmacotherapy
to increase HDL-C has not shown any CV benefits.8:156-160
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Global Risk LDL-C Target LDL-C Target
Initiate Drug levels (mmol/L) Non-HDL-
Therapy (mmol/L) C (mmol/l)
Low CV Risk* clinical
<10%210-year CVD risk judgement** <3.0 <3.8
Intermediate (Moderate) CV
Risk*
10-20% 10-year CVD risk >2.6 ** <2.6 <34
Diabetics < 50 years old
and< 10-year duration and
no CV risk factors
High CV Risk
> 20% 10-year CVD risk
diabetes >10-year
duration without target <18 <26
organ damage + 1 other >1.8 and a reduction | and a reduction
CV risk factor of >50% from of >50% from
CKD with eGFR 30- baseline baseline
<60ml/min-1/1.73 m?
Very high CV Risk*
established CVD
diabetes with CVD or other <14 <22
target organ damage or > 3 >1.4 and a reduction | and a reduction

CV risk factors

of >50% from

of >50% from

achieving a LDL-C target of
<1.4mmol/l

CKD with eGFR baseline baseline
<30ml/min-1/1.73 m? ****

***Those with recurrent CV

events within 2 years despite <1.0

*Low and Moderate CV risk is assessed using the FRS- General CVD Risk Score
**After a therapeutic trial of 8-12 weeks of TLC and following discussion of the risk: benefit ratio of drug therapy with the

patient.

***A|l other CV risk factors should be treated to target.
*+% | ipid lowering therapy lowers the risk of atherosclerotic CVD in CKD patients. Those who are on dialysis are at very
high CV risk, but it is for non-atherosclerotic CVD e.g. due to medial calcific arteriosclerosis, LVH, coronary artery
calcification, arrhythmias etc. Thus, lipid lowering therapy is not initiated in patients on dialysis but if they have CVD or are
already on statins before becoming dialysis dependent, then it should be continued.
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/Key Recommendations #5:
LDL-C is the primary target of therapy.
The target LDL-C level will depend on the individual's CV global risk. (Table 4, pg. 26 & 45)
Non-HDL-C may be considered as a secondary target when treating patients with:
combined hyperlipidemias
diabetes
cardio metabolic risk
chronic kidney disease
Non-HDL-C however, becomes the primary target of therapy in situations where the
\_ TG >4.5 mmol/l. )

7. MANAGEMENT OF DYSLIPIDEMIA

7.1. Therapeutic Lifestyle Changes (Table 5, pg. 27)

I,C Therapeutic lifestyle changes (TLC) are a critical component of health promotion and CV
risk reduction efforts both prior to and after commencement of lipid-lowering therapies in
all individuals.

These measures should be promoted as a population-based strategy for the primary
prevention of CVD.16!

TLC refers to:
Adhering to healthy dietary patterns,
Regular exercise - = 150 minutes of moderate intensity exercise per week or 75 minutes
a week of vigorous-intensity exercise or an equivalent combination,
Avoidance of tobacco smoking,
Alcohol restriction and
Maintenance of an ideal weight - BMI 20 - 23.5 kg/m? and waist circumference < 90 cm
(men), < 80 cm (women).

7.1.1. Medical Nutrition Therapy (MNT)
ILC MNT should be emphasized in both primary and secondary prevention of CVD. (Table 5, pg. 27).
MNT is aimed at:
Optimizing lipid levels while maintaining a balanced diet.
Weight management - weight loss (5%-10% of body weight) for those who are overweight
or obese.
Empowering the individual to manage their stages of change to achieve their nutritional goal.

All patients with CVD and individuals with elevated lipids should be referred, where available,
to a dietitian for MNT. Motivational interviews, usually conducted by the dietitian, are
important and have been shown to optimize outcomes.6?
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Studies have shown that MNT by a trained dietitian with multiple visits over six to twelve
weeks can result in reduction in TC by 7% to 21%, LDL-C by 7% to 22% and TG by 11%
to 31%.16%16 The challenge, however, is long term adherence to the dietary advice.®

The current emphasis is on dietary patterns rather than on individual nutrients. Dietary
patterns refer to the balance, variety, and combination of foods and beverages habitually
consumed.1¢

Poor diet quality is strongly associated with an elevated risk of CVD morbidity and mortality.®

In general, heart-healthy dietary patterns which are associated with low CV risk, should
be encouraged in all individuals. Energy intake and expenditure should be adjusted to
achieve and maintain a healthy body weight. A healthy diet consists of:16¢
Primarily fruits and vegetables.
Foods made with whole grains such as brown rice rather than refined rice.
Healthy sources of protein:
Mostly plant based such as tofu, beans, lentils, chickpeas, and other legumes.
Fish, and seafood. Eating =2 fish meals per week is beneficial. However, preparing
fish by deep frying is not associated with CV benefits.*671%8 |t is healthier to pan fry,
bake or boil rather than deep fry the fish.16°
Low-fat or fat-free dairy products.
If meat or poultry are desired, use lean cuts and avoid processed meats such
as burgers and sausages.
Liquid plant oils such as sunflower oil, rapeseed oil, corn oil etc.
Minimally processed foods - (Appendix 2, pg. 92)
Low added sugar and salt in beverages and foods.
Nuts - Consuming %2 to 1 cup of nuts per day as part of a heart healthy diet, lowers TC
by 4% to 21% and LDL-C by 6% to 29%.163170171 This, however, contributes significant
calories to the diet.*®® A higher nut intake has been associated with lower risk of
incidence and mortality from CVD, CHD, and strokes.66172.173

A plant-based diet, along with increased fruit, nut, vegetable, legumes, and lean meat or
animal protein (preferably fish) consumption, with the inherent soluble and insoluble fibre
present in the food, has consistently been associated with a lower risk of all-cause mortality
than control or standard diets.*"+17
Replacing animal proteins of different origins with plant proteins has been shown to be
associated with a lower all cause and CV mortality rate.'”® Caution is necessary with
the use of some plant-based meat alternatives. These may be ultra-processed and
contain added sugar, saturated fat, salt, stabilizers, and other preservatives.®®
(Appendix 2, pg. 92)
The Malaysian Healthy Plate guideline recommends the #QuarterQuarterHalf diet
which consists of:16*
Quarter of the plate being carbohydrates - rice, noodles, bread, cereals and other
cereal products and/or tubers.
Quarter of the plate being protein - fish, poultry, meat and/or legumes.
Half of the plate being fruits and vegetables.
Drinking plain water.

7.1.1.1Dietary Cholesterol

The role of serum cholesterol (especially LDL-C) in the pathogenesis of atherosclerosis
and CVD is consistent and robust. (Section 4)

The contribution of dietary cholesterols to blood cholesterol levels is, however, more
complex, and controversial. The question is whether eating food high in cholesterol leads
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to high serum cholesterol and LDL-C, and whether limiting dietary cholesterol intake
lowers serum LDL-C.7%-18¢

Blood cholesterol is mainly synthesized by the body especially in the liver. Dietary
sources only contribute about 15-20% and there is, under normal circumstances, a
balance between the 2 sources to maintain cholesterol homeostasis.

Data indicates that the impact of dietary cholesterol on serum cholesterol levels is
weak."*181 However, many high-cholesterol foods also contain high levels of saturated
fats (SFA). This includes dairy products, meat, and most processed foods.

Dietary guidance, at present, tend to focus on healthy dietary patterns rather than specific
dietary cholesterol targets.66:182

7.1.1.2. Total Fats - Saturated and Unsaturated Fats
Fats in the diet consist of TG which is made up of three fatty acids and a glycerol backbone.

Fatty acids differ in the length of their aliphatic tails, ranging from short chain (< 5) to very
long chain (= 22) fatty acids. Depending on the number of double bonds, fatty acids can
be further categorized as:

Saturated fatty acids (SFA) : no double bonds
Unsaturated fats which may occur as either:
polyunsaturated fats (PUFA) : 2 or more double bonds
monounsaturated fatty acids (MUFA) : 1 double bond

Oils are mixtures of fatty acids. For fatty acid composition of common dietary oils and
selected Malaysian food, refer to Appendix 3 & 4, pg. 93-95).18

Omega fatty acids are PUFA and include:

Omega-6 fatty acids - linoleic acid found in vegetable oils such as sunflower, safflower,

soybean, corn, grapeseed, peanut, and canola oils as well as nuts and seeds.#

Omega-3 fatty acids which consist of:
a-linolenic acid (ALA) - found in plant oils, canola oil, flaxseed oil, soybean, chia
seed, linseed and rapeseed oils, walnuts, and leafy green vegetables. 18167
Eicosapentaenoic acid (EPA) - present in marine oils such as fish oils.18®
Docosahexaenoic acid (DHA) - present in marine oils such as fish oils.18818

The rate of conversion of omega-6 fatty acids to omega-3 fatty acids in the body is low.*8”
Thus it is important to increase the intake of omega-3 fatty acids in the diet. Sources of
omega-3 fatty acids (DHA and EPA) are fatty fish (e.g., salmon, ikan kembung, ikan
jelawat, siakap, keli, patin, senangin, white pomfret).186.188.189 For prescription omega-3-fatty
acid supplements and its effect on lipids and CVD, refer Section 7.2.6.3.

The body can produce all the required fatty acids except for the essential fatty acids
-linoleic acid and alpha-linolenic acid.'*® These must come from the diet e.g., corn,
sunflower, and soybean, flaxseed walnuts, and dark leafy vegetables (e.g., spinach, kailan).

Excess intake of SFA has been implicated with an increased risk of CVD in several
epidemiological studies.*®* Increasingly however, there has been controversy about
associations between total SFA and CV risk.122% |t js also being recognized that the
health effects of foods cannot be predicted by their content of any nutrient group without
considering the overall macronutrient composition. 6620t

Older guidelines recommend that the intake of SFA should not exceed 10% of energy
intake 140141161191 (Table 5, pg. 27) The current 2020-2025 Dietary Guidelines for Americans,
however, recommends a dietary pattern low in SFA without specifying targets.1¢6:202

A central issue in the relationship between SFA and CVD is the specific macronutrients
that are used to replace it in the diet. When SFA is replaced with:
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PUFA - results in a reduction in TC and CV events. However, there was no significant
effect on all-cause, CVD, or CV mortality.?
MUFA or Carbohydrates - will not have any effect on blood lipids.29

Taking PUFA or MUFA (e.g.,1 teaspoon of olive oil) without cutting down SFA intake will
not confer CV benefit. Virgin coconut oil is rich in SFA.

7.1.1.3. Trans Fat

Trans fat (TFA) may be:2%
"Industrially produced" TFA- these are man-made fats added to foods such as shortening
and baked goods.
"Ruminant" TFA- these occur naturally in small amounts in foods such as butter and beef.

Trans fats are created through a process of partial hydrogenation.?® The presence of TFA
makes oils more solid and extends their shelf life. Major sources of TFA are deep-fried
fast foods, margarine, commercially baked cookies, cakes, crackers, and some bread.?%®
Repeated / prolonged heating of MUFA and PUFA may convert them to trans-fat.204205

Intake of TFA raises levels of LDL-C, reduces HDL-C, and increases the ratio of TC to
HDL-C.?*® Prospective cohort studies showed that TFA was also associated with an
increase in the incidence of diabetes.206-208

TFA appears to increase the risk of CVD more than any other macronutrient on a per-calorie
basis.?® Even at low levels of consumption of 1-3% of total energy intake, CV risk is
substantially increased.?%

Total TFA fat intake was associated with all-cause mortality, CHD mortality, and total
CHD.2% Industrial, but not ruminant, TFA fats were associated with CHD mortality and CHD.?*®

A 2 percent increase in energy intake from trans fats was associated with a 23 percent
increase in the incidence of CHD.?!° It was estimated that substituting 2% of energy from
trans fats with SFA, MUFA and PUFA would reduce CV risk by 17%, 21% and 24%
respectively.?1®

There has been no consistent scientific evidence of a relationship between TFA with BP
or cancer.

TFA intake should be kept at <1% of total energy.14>141161 (Table 5, pg. 27)

The TFA content in commonly available commercial food sold in Malaysian supermarkets
is generally very low (<1mg/100gm of weight of the food).?**

7.1.1.4. Carbohydrates

There are many types of diet. Some of these are:
Low carbohydrate diet where the proportion of calories from carbohydrates are
reduced and replaced with protein and/or fats. The calories in these diets may be
reduced or be maintained.
Low fat diet where the proportion of calories from fats are reduced and replaced with
either carbohydrates and/or protein. Again, the total calorie intake may be maintained
or reduced.
Low calorie diet where total calorie intake is reduced and the proportion of carbohy
drates, fats and protein may be maintained or reduced e.g., low-fat, low-calorie diet or
low carbohydrate, low calorie diet.

A low-quality carbohydrate diet has been associated with an increased risk of CVD and
death.?*2213 This consists of:

Low amounts of fibre,

High amounts of refined grains and
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Vigorous aerobic and resistance exercises improve HDL-C more than less-intense
exercise. 48252

The decrease in TG with exercise is acute and short-lived, becomes evident 12-18 hours
after a single bout of exercise and lasts for 2-3 days.?* It requires that a certain amount
of energy (a threshold) be expended during exercise, independent of duration or intensity.
More exercise above that threshold does not seem to result in greater reductions in plasma
TG concentrations.?%?

A meta-analysis showed that pharmacotherapy (statins) and exercise interventions
showed similar reductions in post prandial TG but statins lowered fasting TG levels more
than exercise.?*

LA The recommended duration of exercise for CVD prevention in healthy adults, regardless
i of age jg:140,141,161,255
At least 150-300 minutes a week of moderate-intensity or
75-150 minutes a week of vigorous-intensity aerobic physical activity exercise or an
equivalent combination

For weight loss, increased exercise of approximately 250 to 450 minutes of moderate-
intensity exercise per week, including strength training 2 to 3 times per week is required.?®
This should be accompanied by a calorie-restricted diet.

7.1.3 Weight Loss

A 5% weight loss has been shown to decrease TC, LDL-C, TG and increase HDL-C
levels.??

In most patients, however, the changes in lipid levels with weight loss are small and
proportional to the change in weight.?*® A meta-analysis showed that for every 10 kg
weight loss, TC decreases by 0.23 mmol/L during long term follow-up in persons suffering
from obesity or who are grossly overweight.?*°

7.1.4. Smoking

Smoking is a strong and independent risk factor for CVD.?*° It accelerates coronary
plaque development and may lead to plaque rupture.

Smoking has:?6%262
An adverse effect on TG - heavy smokers had a significantly higher concentration.
The concentration of HDL-C was inversely related to smoking, non-smokers having the
highest concentration.

The concentrations of TC, fasting blood glucose and uric acid were correlated with body
mass index (BMI) rather than smoking.261.262

Cigarette smoking cessation increases serum levels of HDL-C, especially in women, but
has no effect on TC, LDL-C, and TG.2%32% This improvement in HDL-C levels may be
offset by the weight increase that occurs after quitting. Strategies should be taken to
minimize the weight gain following smoking cessation.

There is significant reduction in CV morbidity within the first 6 months of smoking cessation.?%°
The CV risk decreases gradually after smoking cessation and reaches that of non-smokers
after 15 years.?® This benefit occurs independent of its effect on lipids.

Smoking should be discouraged, and individuals referred to smoking cessation programmes.
One such service is the mQuit which is a collaborative effort by the Ministry of Health,
Malaysian Academy of Pharmacy, Malaysian Pharmacists Society, and various other
partners and involves both public and private sectors. More information is available at
www.JomQuit.com.my
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/Key Message #6: \

Therapeutic lifestyle changes (TLC) remain a critical component of CVD risk reduction
efforts both prior to and after commencement of lipid lowering therapies in all individuals.

(Key Recommendations #6: \
The current emphasis is on healthy dietary patterns rather than on individual nutrients.

A heart healthy diet consists of:
Primarily fruits and vegetables,
Whole grains,
Healthy sources of protein (mostly plant based such as tofu, beans, lentils), fish, and
seafood, lean cuts of meat,
Liquid plant oils,
Minimally processed foods (Appendix, pg 92),
Low added sugar and salt (<2000mg sodium equivalent to 5 gm of salt /day = 1 level
teaspoon of salt) in beverages and foods and
Nuts.

The duration of exercise for CVD prevention in healthy adults regardless of age is:
At least 150-300 minutes a week of moderate intensity or
75-150 minutes a week of vigorous intensity aerobic PA or an equivalent combination.

Weight loss causes a small but significant decrease in TC, LDL-C and TG on long term
follow up.

\ Smoking should be discouraged, and individuals referred to smoking cessation programmes)

7.2. Lipid Modifying Drugs
Most individuals at Low and Intermediate (Moderate) Risk can be managed by Therapeutic
Lifestyle Changes. Occasionally, lipid modifying agents may be necessary to achieve
target lipid levels. Only statins have been studied in primary prevention.

In those at Very High and High CV Risk, it is recommended that drug treatment be initiated
early, simultaneously with TLC. There are eight major groups of lipid modifying
drugs. (Tables 11, pg. 56)

7.2.1. HMG CoA Reductase Inhibitors (Statins)

Statins are inhibitors of HMG CoA reductase, the rate limiting enzyme in hepatic cholesterol
synthesis. This results in a reduction in intracellular cholesterol which leads to an increase
in LDL receptor expression at the surface of the hepatocytes. This in turn, results in an
increase in clearance of LDL- and other Apo B-containing lipoproteins, including TG-rich
particles from the plasma.

LDL-C reduction with statin treatment remains the cornerstone of lipid lowering therapy to
reduce risk of CVD.4245134135.266 Thay gre the drugs of choice in reducing LDL-C because
of the consistent results of numerous randomized primary and secondary prevention
clinical trials. 245134135266
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The amount of CV risk reduction seen will depend:424568-84
on the absolute risk of the individual - In primary prevention, the absolute benefit from
statin treatment is lower since these individuals are typically at lower risk.
the degree of LDL-C lowering that is achieved (level of LDL-C achieved and/or the
percentage reduction).
Depending on the treatment level of LDL-C level achieved, lipid modifying agents can
slow the progression and even promote regression of coronary atherosclerotic
plaqueslal-SA,ZB‘I,ZGB
An achieved on-treatment LDL-C level of < 1.6 mmol/L appears to significantly slow down
progression of atherosclerosis.?84267.268

7.2.1.1. Lipid Lowering Effects of Statins

The degree of LDL-C reduction seen with the different statins is dose-dependent.
(Table 12, pg.59)2°
A high intensity statin (i.e atorvastatin 40-80mg, rosuvastatin 20 mg) can, on average,
reduce LDL-C by > 50%.
A moderate-intensity statin reduces LDL-C by about 30-50%.
Statins reduce TG levels by 10-20% from baseline values.?”® High intensity Statins have
moderate effect in lowering TG and in elevating HDL-C. (Table 12, pg.59)
Statins have either no effect or result in a small increase in Lp(a) levels.?”* The magnitude
of relative risk reduction in CV events with statin therapy was, however, similar among
participants with high or low Lp(a).?"*
Statins also have other pleiotropic effects - anti-inflammatory and antioxidant effects - that
are potentially relevant for the prevention of CVD.?72274

7.2.1.2. Initiating Statin Therapy

Since cholesterol is biosynthesized in the early morning hours, statins with shorter
half-lives (pravastatin 1-3 hours, lovastatin 2 hours, simvastatin < 5 hours, and fluvastatin
< 3 hours) should be administered in the evening. In contrast, statins with longer half-lives
(atorvastatin 14 hours, rosuvastatin 19 hours, and pitavastatin 22 hours) can be administered
during the day.?7>27

Treatment is initiated at the recommended starting dose with the evening meal or at
bedtime especially with simvastatin.?”> Small short term clinical studies indicated that the
LDL-C fell significantly by 5-8% when simvastatin was taken in the evening rather than in
the morning.277-281

In initiating statin therapy, the following steps are proposed:
Evaluate the total CV risk of the individual. (Table 4, pg. 26)
The total CV risk will help determine the LDL-C treatment target.
Involve the patient in the decision-making process on managing his/her CV risk.
Choose a statin regimen that is likely to reach the target LDL-C level. (Table 12, pg 59)
This practice will help overcome both doctor and patient inertia of starting low and then
up titrating to reach the target dose.
Response to statin treatment is variable, therefore monitoring of the statin dose is
required before additional LDL-lowering treatments are started.
If the LDL-C treatment target is not achieved, additional treatment (s) may be necessary
to achieve both absolute on treatment value and percentage LDL-C reduction. This
includes:
ezetimibe and/or
PCSK?9 inhibitors or
Inclisiran
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Statin therapy should be avoided in pregnancy and lactation unless there is strong clinical
indication. It should not be prescribed to women of childbearing potential unless adequate
contraception is taken.

I, C

7.2.1.3. Monitoring Statin Therapy

It should be stressed that these individuals will be on lifelong therapy. It is therefore
important to assess them on a regular basis to monitor for:

A) Response to therapy and achievement of lipid targets.
B) Safety/Adverse effects

A) Response to therapy and achievement of lipid targets.

The degree of LDL-C reduction is dose dependent and varies between the different
statins.?®2 There is considerable inter-individual variation in LDL-C reduction with the
same dose of drug.?®

Inadequate response to statin treatment may be due to poor compliance and/or genetic
variations of cholesterol and statin metabolism in the liver.28428

Lipid profile should be measured at 1 to 3 months following initiation and following a
change in the dose of statin therapy.

The dose is then adjusted accordingly to achieve LDL-C levels.

If LDL-C targets have been achieved, the same dose of statin should be maintained. The
drug should not be stopped.

The lipid profile can be repeated at 6-to-12-month intervals.

If LDL-C target is not achieved, the dose of statin should be up titrated to the maximal
tolerated dose. If target level is still not achieved, then a non-statin drug can be added.

The frequency of repeat testing while on stable lipid therapy, will depend on individual
adherence to therapy and lipid profile consistency. If adherence is a concern or the lipid
profile is unstable, then more frequent assessments may be necessary.?%

B) Safety/Adverse Effects
B.1. Liver Function

Hepatic transaminases should be measured at baseline and at 1 to 3 months after starting
treatment and/or following a change in dose.

If levels are elevated prior to therapy, other causes (e.g., fatty liver, hepatitis) should be
excluded. If due to fatty liver, lipid lowering therapy is not contraindicated.

Mild elevation of ALT occurs in < 3% of patients on statin treatment, more commonly with
potent statins or at high doses.?’

Mild elevation of ALT has not been shown to be associated with true hepatotoxicity or
changes in liver function.2&-2%

When transaminase levels (especially ALT) are > 3 times the upper limit of normal (ULN)
on 2 occasions, the drug should be stopped. The transaminase levels tend to decrease
and may even normalize with reduction of the dose or cessation of the drug.

Cautious reintroduction of therapy may be considered under close monitoring after ALT
values have returned to normal.

Progression to liver failure is exceedingly rare. Routine monitoring of ALT during long
term statin treatment is no longer recommended.?*

Mild elevation of transaminases at baseline is not a contraindication for statin therapy.
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ug Class

Table 11: Major Li

Effects

id Modi

Side Effects

ing Drug Classes”

(Anion exchange
resins)

TG «/ 1

Reduce absorption of
folic acid and fat-soluble
vitamins (A, D & K)

***Decreased
absorption of certain
drugs

HMG-CoA LDL-C { 21-55% Myopathy Absolute:
Reductase HDL-C 1 2-10% Increased liver Active or chronic liver disease
Inhibitors TG | 6-30% enzymes Relative:
(Statins) Concomitant use of certain drugs*
Fibric-Acid LDL-C { 20-35% Dyspepsia Absolute:
Derivatives (fenofibrate) Cholelithiasis Severe hepatic disease
(Fibrates) HDL-C 16-18% Myopathy Severe kidney disease
Primarily TG{ 20-35%+ Relative:
Concomitant use of certain drugs**
PCSK 9 LDL-C | 48-71% Injection site swelling | Absolute
(Proprotein Non- HDL-C T 49-58% | or rash Hypersensitivity
convertase TC | 36-42% Nasopharyngitis
subtilisin/kesin Limb pain
type 9) inhibitors Fatigue
Bile-Acid LDL-C $15-25% GIT distress Absolute:
Sequestrants HDL-C 13-5% Constipation Dysbetalipoproteinemia

TG > 4.5 mmol/L
Relative:
TG > 2.3 mmol/L

the following an
additional:

(a) statins: {25%
(b) fenofibrate: 4 20-22%

Nicotinic Acid LDL-C { 10-25% Flushing Absolute:
(Niacin) HDL-C 110-35% Hyperglycaemia Chronic-liver disease
TG | 20-30% Hyperuricemia (or gout) Severe gout
Upper-GIT distress Relative:
Hepatotoxicity (rare Diabetes (high doses only)
but may be severe) Peptic Ulcer Disease
Cholesterol Primarily LDL-C ¢ Headache Absolute:
Absorption 10-18% (monotherapy) | Abdominal pain Hypersensitivity
Inhibitors**** In combination with Diarrhoea Relative:

Active liver disease or unexplained
persistent elevations in hepatic

transaminase levels

(monotherapy)
In combination with

(a) statins: {20%
(b) ezetimibe: $40%

Inclisiran LDL-C { 50% Injection site reaction | None
Arthralgia
Urinary tract infection
Headache

Bempedoic Acid | LDL-C { 25-30% Hyperuricemia Absolute:

Concurrent use with simvastatin
>20mg and pravastatin >40mg

Relative:

Hyperuricemia
Tendon rupture

#Adapted from American Association of Clinical Endocrinologists 20172%
*cyclosporin, macrolide antibiotics, antifungal agents, protease inhibitors and cytochrome P-450 inhibitors (fibrates and nicotinic acid should be

used with appropriate caution)

**gemfibrozil and repaglinide®?

**Paracetamol, NSAIDs, anticoagulant, valproate, digitalis, thiazides, thyroxine, raloxifene, propranolol and tricyclic antidepressants.
*=**ysually used in combination with statins.

+maybe upto 60% with fenofibrate?*

These data are derived from short-term clinical trials meant for drug registration. In real-life long-term use, the amount of lipid change achieved
may be less than this.

56
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B.2. Muscle Symptoms

In clinical practice and in registries, 10-30% of patients report statin-associated muscle
symptoms (SAMS).?%42% This includes myalgia (CK normal), myositis (CK > ULN) and
rhabdomyolysis (CK > 10X of ULN).

The incidence of SAMS is much lower in clinical trials, and only differs slightly from
placebo.?°62% |n observational studies, however, the frequency varies between 10 and
15%_299,300

In a study by Parker designed specifically to study the effects of statins on muscle
symptoms, the frequency of muscle-related complaints was approximately 9%.%

Myalgia (without CK elevation) occurs in 5-10% of patients in clinical practice.®* If the
symptoms are not tolerable or are progressive, the dose of statin should be reduced, or
the drug stopped.

The incidence of myopathy (myositis and rhabdomyolysis) is low and is more likely to
occur in persons with complex medical problems (especially chronic kidney disease)
and/or who are taking multiple medications, or in elderly persons, especially women.

Creatine kinase (CK) is not routinely measured unless myositis is suspected. If the level is
more than 5 times the ULN on 2 occasions, the drug should be discontinued. Measurement
should not be done after vigorous physical exertion.

There is no uniform definition for statin intolerance. In certain trials, ‘statin intolerant’
patients were defined as patients unable to tolerate at least two different statins because
of unexplained skeletal muscle-related symptoms (pain, aches, weakness, or cramping)
that began or increased during statin therapy and symptoms improved when statin
therapy was discontinued.?%

When SAMS or statin myopathy is suspected:
the first step is statin discontinuation for 2-3 weeks.

If symptoms have not resolved, it is unlikely to be statin related and the patient

should be continued on the same dose of statin.

If symptoms have resolved, then the following strategies may be considered:
Lowering the dose or decreasing the frequency to less than daily.3%?
An alternative dosing such as every other day or twice a week with atorvastatin or
rosuvastatin®®® can be used.
Treatment with the highest tolerable dose of statin in combination with a cholesterol
absorption inhibitor (ezetimibe)
If indicated, a PCSK9 inhibitor may be considered.3043%

92% of statin intolerant patients do well with a second statin.*
73% will tolerate a re-challenge with a third statin.*?

An alternative approach is to consider co-enzyme Q10 to alleviate the symptoms of
myalgia. he relationship between co-enzyme Q10 and statin related muscle symptoms is
circumstantial. However, the risk of side effects from co-enzyme Q10 is low. Thus, a trial
of co-enzyme Q10 in patients with possible statin related muscle side effects may be
considered. The response rate is variable.30¢-3%8

i.c The routine use of Co- enzyme Q 10 together with statins is unproven and therefore not
: recommended.35-308

Care should be taken when prescribing high doses of simvastatin (> 20mg/daily) together
with certain other medications that inhibit the cytochrome P450 pathway. It has the
potential of increasing the risk of muscle injury.30¢310

The combination of statins with gemfibrozil enhances the risk of myopathy and should be
avoided. There is no or very little increased risk for myopathy when combining statins with

other fibrates, such as fenofibrate, bezafibrate, or ciprofibrate.331
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Patients with CKD stages 1-2 with eGFR >60 mL/min/1.73 m?, can be treated in the same
way as the general population.

For patients with CKD and eGFR <60 mL/min/1.73 m?, refer to section 10.5.

B.3. Diabetes

Statins have been associated with a slight increase in dysglycemia and new-onset
diabetes (9-12%).31331 |t occurs with all statins and is a dose related effect. The risk is
higher with the more potent statins at high doses.?*
The CV reduction benefits seen with statins far outweigh the risk of developing diabetes.
In fact, statins have been proven to prevent CV events in persons with diabetes with no
overt CVD.:69.70
Screening for diabetes should be considered at 6 - 12 monthly intervals in patients at high
risk of developing diabetes. These include the following individuals/conditions:

elderly

metabolic syndrome

obesity or signs of insulin resistance

family history of diabetes (parents and siblings)

B.4. Kidney Effects

An increased frequency of proteinuria has been reported for all statins, more so for
rosuvastatin.
The proteinuria induced by statins is of tubular origin and is due to reduced tubular
reabsorption and not to glomerular dysfunction.3®
In clinical trials the frequency of proteinuria is in general, low and in most cases is not
higher than for placebo.?¢ It is reversible on stopping the medication.

As such, we do not recommend routine monitoring of kidney function or proteinuria.s®

Statins do not have any deleterious impact on the kidneys and, in fact, has been shown
to reduce CVD and mortality in patients with CKD. (refer Section 10.5)

B.5. Neurocognitive function

Regulatory bodies have required that a statement be added to the drug label for all statins
indicating that there is a potential for cognitive side-effects (such as memory loss and
confusion).3’

Clinical studies designed to assess the effect of statins on cognitive function have, however,
found little to no evidence that statins are associated with adverse effects on memory or
cognition or Alzheimer’s disease.?'¥-32° Furthermore, neurocognitive functions were
extensively investigated in the Evaluating PCSK9 Binding Antibody Influence on Cognitive
Health in High Cardiovascular Risk Subjects (EBBINGHAUS) and no excess risk was
observed among patients on a statin regimen randomized to a PCSK9 inhibitor.3*

B.6. Others

There is no evidence that patients on statins have increased risk of non-CV mortality e.g.,
cancers, suicides or other conditions, such as hepatic steatosis, venous thromboembolism,
atrial fibrillation, and cataracts.3?2327

In patients with a history of prior stroke, statins clearly decreased the risk of ischemic
stroke and major CV events.?#3% The benefit was not different among the LDL-C-low
ering strategies.®* The risk of intracerebral hemorrhage in these individuals, however,
appears to be increased.331-3%
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7.2.1.4. Optimizing Statin Therapy

The therapeutic doses of statins used in clinical practice should be similar between Asian
and Caucasian populations. Studies conducted among Asian and Caucasian subjects
concluded that systemic exposure to atorvastatin did not differ between the two
grOUpS.334'335

High-intensity statin therapy produces a greater percentage LDL-C reduction and thus
reduces CV events more than moderate-intensity statin therapy.*>*> (Table 12, pg.59)

Lower-intensity statin therapy has also been shown to reduce CV events, but to a lesser

degree.*>4

Very High Risk and High-Risk individuals should be treated with a maximally tolerated

dose of statins.*24376-88

Table 12: Recommended Doses of Statin Therapy**

High-Intensity
Statin Therapy*

Daily dose lowers LDL-C on average,
by approximately = 50%

Moderate-Intensity
Statin Therapy

Daily dose lowers LDL-C on average,
by approximately 30% - < 50%

Low-Intensity
Statin Therapy**

Daily dose lowers LDL-C on average,
by < 30%

Atorvastatin 40-80 mg
Rosuvastatin 20-40 mg

Atorvastatin 10-20 mg
Rosuvastatin 5-10 mg
Simvastatin 20-40 mg
Pravastatin 40-80 mg
Lovastatin 40 mg
Fluvastatin 40 mg bid
Pitavastatin 2-4 mg

Simvastatin 10 mg
Pravastatin 10-20 mg
Lovastatin 20 mg
Fluvastatin 20-40 mg
Pitavastatin 1 mg

#Adapted from: Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA guideline on the treatment of blood
cholesterol to reduce atherosclerotic cardiovascular risk in adults: a report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines. Circulation. 2014;129:S76-599269

*High intensity statin therapy is for patients who are at Very High and High Risk
**Low intensity statin therapy is generally used for primary prevention after TLC and following a discussion with the patient

of the risk: benefit ratio.

++For patients with CKD, refer to Table 14 for the recommended doses according to KDIGO.

7.2.1.5. Adhering to Statin Therapy

The importance of LDL-C lowering to prevent CVD should be strongly emphasized.
There appears to be a dose-dependent reduction in CVD with LDL-C lowering; the
greater the LDL-C reduction, the greater the CV risk reduction.#2433%:337

The benefits related to LDL-C reduction are not specific for statin therapy.*

The benefits of LDL-C lowering have been documented even in individuals whose
baseline levels of LDL-C are low (e.g., <1 mmol/l).*244
CV risk reduction should be individualized, and this can be more specific if goals are
defined. The use of goals can also aid patient - doctor communication and facilitate

adherence to treatment.

If available, plasma levels of statins may be checked for compliance.
We advocate LDL-C treatment goals and percentage LDL-C reduction.4?-45.68-84

(Table 4, pg. 26)
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7.2.2. Cholesterol Absorption Inhibitors

Cholesterol absorption inhibitors selectively block intestinal absorption of both dietary and
biliary cholesterols without altering the absorption of fat-soluble nutrients. This leads to a
reduction in hepatic cholesterol delivery - a mechanism which complements the action of
statins.

It cab be used in combination with any dose of statin to further lower LDL-C if targets are
not achieved with the maximum tolerated statin dose.

Ezetimibe-statin combination therapy was found to have CV benefits in individuals with
CKD and following vascular surgery and acute coronary syndromes.?6:83:338-341

7.2.2.1. Lipid Lowering Effects of Cholesterol Absorption Inhibitors

Ezetimibe monotherapy can result in:34?
Reduction of 18.58% in LDL-C
Reduction of 13.46% in TC
Increase of 3.0% in HDL-C
Reduction of 8.06% in TG levels.

When used in combination with a statin there is significantly greater LDL-C reduction.
When ezetimibe (10 mg) was administered with any dose of a statin, LDL-C levels was
reduced by an additional 25%. This is far greater than the 6% obtained when the dose of
statin is doubled.®* This is because of dual cholesterol inhibition - liver production and
absorption from the gut.
It may be considered as monotherapy in patients who cannot tolerate statins.3*
No major adverse effects have been reported with ezetimibe monotherapy.**2 As add-on
therapy, ezetimibe resulted in little or no difference in adverse events.*
No dose adjustment is necessary in patients with mild hepatic impairment or mild to
moderate kidney disease.
It is not recommended in patients with moderate to severe hepatic impairment.>*®
Recommended Dose:

Ezetimibe 10 mg daily

7.2.3. Proprotein Convertase Subtilisin Kexin type 9 (PCSK9)- Inhibitors

This group of drugs work by inhibiting the binding of PCSK9 to the LDL-receptors. This
interaction decreases the degradation of the LDL-receptors, resulting in higher
LDL-receptor density at the cell surface. The higher expression of LDL-receptors at the
cell surface leads to increased clearance with resulting decrease in LDL-C levels.346:347

Monoclonal antibodies (mAbs)have been developed against PCSK9 that have been
shown to reduce LDL-C, irrespective of the background lipid-lowering therapy. 77:78:84304,305.345,348,349

The 2 mAbs that have been approved in Malaysia are alirocumab and evolocumab.

7.2.3.1. Lipid Lowering Effects of PCSK9- inhibitors.

In clinical trials, alirocumab and evolocumab, either alone or in combination with statins,
and/or other lipid-lowering therapies, have been shown to significantly reduce LDL-C
levels on average by 60%, depending on the dose.®*°

Both alirocumab and evolocumab have been shown to effectively lower LDL-C levels in
patients who are at high CV risk, including those with DM.3°
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PCSK?9 inhibitors have also been shown to:5%-35
Reduce TG levels by 26%
Increase HDL-C by 9%
Reduce Lp(a) by 30-40%.

In general, patients with more extensive atherosclerotic disease who were at higher risk
of MACE, obtained greater risk reduction from a lower LDL-C level achieved with the
PCSKO9-inhibitors.”8%5358 This would include patients with recent MI< 1-year, diabetes and
polyvascular disease.

7.2.3.2. Initiating PCSK9-Inhibitor Therapy

Currently, these agents are only available as an injection administered subcutaneously
every other week or once a month, at different doses depending on the agent used.

Recommended Dose:
Dose of evolucumab: 140mg SC every two weeks or 420mg SC monthly.
Dose of alirocumab: 75-150mg SC every two weeks or 300 mg SC monthly.

The most frequently reported side effects are:3*°

Itching at the site of injection and

Flu-like symptoms
PCSKO9 - inhibitors cross the placenta and should not be used in pregnancy and are not
licensed for use in children.

PCSK-9 inhibitors do not have adverse effects on the liver. Less than < 2% of individuals
had elevation of liver function tests >3x the upper limit of normal.**° They are also safe in
individuals with mild and moderate CKD.*¢ It has not been studied in patients with eGFR
< 20ml/min/1.73m?2.

7.2.4. Fibric Acid Derivatives (Fibrates)

Fibrates are Peroxisome Proliferator Activated Receptor (PPAR) - a agonist which have
an important role in fatty acid oxidation. They reduce serum TG effectively and increase
HDL-C modestly. The initial lipid level has a significant impact on the size of the effect.3¢?

Fibrates reduce the risk of CV and coronary events in primary prevention, according to
moderate-quality evidence, however the absolute treatment effect is limited with absolute
risk reductions of about 1%.%%

Fibrates have not been shown to reduce CVD events in the secondary prevention
tria|5.364'366

Its use is limited to the treatment of patients with very high TG levels who do not respond
to non-pharmacological measures to prevent pancreatitis.*’ (Table 13, pg.62)

In persons with diabetes already on maximally tolerated statins, and who have low HDL-C
(< 0.88 mmol/L) and high TG (=2.3 mmol/L), fibrates may be considered to reduce CV
events.*%8%9 A more recent trial in this group of patients, was however neutral.®”

Dosage adjustment of fibrates is required in the presence of CKD. Serum alanine
aminotransferase should be monitored when starting therapy or when doses are
increased. (Table 13, pg. 62)
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Table 13: Recommended Dosages for Fibrates**

Drug Recommended Dosage

Fenofibrate 100mg TDS, 145mg daily (nanoparticles), 160mg daily (micronized)

Gemfibrozil** | 600-1200mg daily in divided doses 30 minutes before meal (Max:1.5g/day)

Bezafibrate 200mg daily increasing (gradually over 5-7 days) to a maximum dose of 200 mg tds
(regular) or 400mg daily (sustained release)

Ciprofibrate 100mg daily

* As stated in MIMS, (2016-2017) Malaysia
**not recommended for use in combination with statins
#For patients with CKD, refer to Table14 for recommended doses according to KDIGO.

7.2.5. Newer Lipid Lowering Agents

7.2.5.1. Small interfering RNA (siRNA) PCSK-9 Inhibitors (Inclisiran)

Small interfering RNA (siRNA) molecules also block the hepatic production of PCSK9.
Inclisiran is a long-acting, synthetic sSiRNA molecule that binds to a RNA-induced silencing
complex (RISC), thereby inhibiting the translation of PCSK9 messenger RNA (mMRNA)
causing a marked reduction in LDL-C levels.®7*372

Inclisiran is a first in this class of therapeutic agents.

7.2.5.1.1. Lipid lowering Effects siRNA PCSK-9 Inhibitors (Inclisiran)
Inclisiran can reduce LDL-C by =509%.372%74

Current evidence suggests a good safety profile with total and serious adverse events
approximating that of placebo.373374
No serious hepatic or renal effects were seen. Elevation of liver enzymes to >3x the upper
limit of normal was seen in about 1% of individuals.®"2%"# |t was also found to be safe in
patients with mild to moderate CKD."
It, however, still lacks clinical evidence for the expected reduction in atherosclerotic CVD
events when added to statin therapy. Clinical studies are still ongoing. (ClinicalTrials.gov
Identifier: NCT05030428)
Inclisiran is administered subcutaneously.
Recommended dose:
Dose of inclisiran: 284mg administered as a single SC injection, initially repeated at 3
months after the 1st dose and then followed by every 6 months.
Inclisiran should not be used in combination with PCSK-9 inhibitors since there is no
evidence of additive LDL lowering.3%

7.2.5.2. Bempedoic acid

Bempedoic acid antagonizes ATP-citrate lyase, which is a rate-limiting component of the
cholesterol synthesis pathway.3®

It reduces LDL-C®7® when given alone (by 20-24%)37537¢ and in combination with a statin
(an additional 18% reduction)®" or ezetimibe (by as much as 38-40%).376377

m The combination of bempodoic acid and ezetimibe has been shown to significantly reduce
major CV events in statin intolerant patients.®7837°
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No dosage adjustment required in patients with mild to moderate kidney or liver impairment.
The risk of myalgia and myopathy is minimal.377-37°

Recommended dose: 180mg daily.

It is not yet registered in Malaysia.

7.2.6. Other Lipid Lowering Agents

7.2.6.1. Bile Acid Sequestrants (Anion exchange resins)

Bile acid sequestrants bind to bile acids to promote their secretion into the intestines. This
leads to bile acid depletion resulting in the liver generating more hepatic cholesterol.
This raises the hepatic demand for cholesterol and lowers the level of LDL in the blood.

Monotherapy has a modest effect on CHD in primary prevention trials done in the pre
statin era. 380382

There is no significant impact on HDL-C. In some individuals who are susceptible however,
TGs may rise.®® |ts use is discouraged in patients with TG = 3.4mmol/L.3%

Bile acid sequestrants provide a practical add-on option with extra LDL-C-lowering for
those who are unable to tolerate a guideline directed statin dose.*

Even at low doses, these medications frequently cause gastrointestinal side effects such
as flatulence, constipation, and dyspepsia, which restricts their usefulness.

Due to major drug interactions, other medications should be taken 1 hour before and / or
4 hours after resins. Cholestyramine may be taken before a meal and/or at bedtime to
minimise the drug interactions.

Recommended Dose:

Cholestyramine: 4gm/d increased by 4gm at weekly intervals to 12-24gm/day in 1-4
divided doses, Max: 24gm/day

7.2.6.2. Nicotinic Acid (Niacin) and its derivatives

Nicotinic acid acts in the liver and decreases mobilization of free fatty acids from adipose
tissues. It increases HDL-C and lowers TG levels. Its effect on TC reduction is modest.

An earlier trial showed mortality benefits with niacin during long term follow up.3®®> More
contemporary clinical studies, however, have not shown any CV benefits. 16038

It may be considered as an alternative therapy to fibrates in individuals with elevated TG

not responsive to other pharmacological options.3”

Recommended Dosages:
Nicotinic acid (Niacin) is available as tablets of 50mg, capsules of 100mg and 250mg.
Starting dose: 150-300mg daily in divided doses, titration of dose up to 2g/day (usual
dose). It should be taken with meals to reduce gastrointestinal side effects.

7.2.6.3. Omega-3 Fatty Acids supplements

Omega-3 fatty acids supplements are present as:
Mixtures of EPA and DHA - as omega-3 ethyl esters and as carboxylic acids.
Purified EPA- as icosapent ethyl (IPE).

In individuals whose LDL-C is already at target, Omega-3 Fatty Acids has a role in:
Reducing TG usually in combination with other lipid lowering agents.?¢ (section 11,
Specific Lipid Disorders).
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Improving CV outcomes in individuals with residual CV risk. Only the preparation
icosapent ethyl (IPE) at 4gms per day, has shown promising results.%-6:38 The other
preparation of Omega-3 Fatty Acids, although having similar effects on lipids, did not
demonstrate the same clinical benefits.3%-39

7.2.7. Combination therapy

There is sufficient evidence to show that the addition of non-statin therapies to statins is both
safe and effective in further lowering LDL-C and improving CV outcomes.6-78:84:338-341,345.392,393

Combination therapy is used when LDL-C targets are not achieved despite optimal statin
dose or the use of maximally tolerated guideline-directed statin dose.

A. Achieving LDL-C target

The combinations that may be used are:

Statin + cholesterol absorption inhibitors (ezetimibe)7683338340342345 |n comparison to statin
monotherapy, the addition of ezetimibe to statin therapy resulted in a modest additional

decrease in LDL-C. However, for some ASCVD patients who have particularly high LDL-C

values despite receiving adequate statin medication, this might not be adequate.®*+3%

LA | Statin + PCSK-9 inhibitors +/- Ezetimibe?7.76:8434534-351.355-358

lla, B| Statins + SiRNA PCSK-9 Inhibitors +/- Ezetimibe®2374

lla B] Bempedoic Acid +/- Ezetimibe (in statin intolerant patients)®*"

B. Low HDL-C, High TG after LDL-C target is achieved.
Achieving LDL-C target is the priority.
Occasionally combination therapy may be used if LDL-C target is achieved but HDL-C is
low, and TG is high.
There is no data that drug therapy in this subset of individuals will reduce CV events.
Subgroup analysis suggest a small benefit with the addition of fibrates to statins.683%
When using a statin - fibrate combination:
Fibrates increase the risk of myopathy with statins, and the risk is highest for gemfibrozil.
The risk with gemfibrozil is 15 times higher when compared to fenofibrate because it
interferes with statin glucuronidation.3%4-3%
The combination of statins and gemfibrozil is discouraged. The myopathy risk is
minimal with pravastatin combination.3*”
The risk of myopathy when combining statins with fenofibrate seems to be small.>%
Fibrates should preferably be taken in the morning and statins in the evening
to minimize peak dose concentrations and decrease the risk of myopathy.

Key Message #7:

Statins are the drug of choice for reducing LDL-C in a wide range of individuals
with dyslipidemia in both primary and secondary prevention.

Some individuals may require combination therapy to achieve LDL-C goals.
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/Key Recommendations #7:
Individuals should be on lifelong therapy.

They should be assessed on a regular basis for:
Response to therapy and achievement of lipid targets.
Lipid profile should be measured at 1 to 3 months following initiation and following a
change in the dose of statin therapy. The dose is then adjusted accordingly to
achieve LDL-C levels.
Adverse effects
Hepatic transaminases should be measured at baseline and at 1 to 3 months after
starting treatment and/or following a change in dose.
CK is measured if myositis is suspected.
Should there be an adverse effect, the dose of the drug should be reduced, or it
should be temporarily discontinued. Following an improvement and normalization of
symptoms and/or biochemical parameters, the drug can be reintroduced at a lower
dose. If the adverse effect recurs, then the drug should be discontinued, and an
alternative form of treatment used.

Combination therapies may sometimes be necessary to achieve LDL-C targets. These
include:
Statins + Ezetimibe combination
Statins + PCSK-9 Inhibitors+/- Ezetimibe
Statins + SIRNA PCSK-9 Inhibitors +/- Ezetimibe
\_ Bempedoic Acid + Ezetimibe (in statin intolerant patients) Y,

8. PRIMARY PREVENTION

Primary prevention refers to all efforts aimed at either populations or individuals to prevent
or delay the onset of CVD.

The FRS General CVD Risk Score is used to assess the 10-year risk of developing CVD
and guide risk reduction efforts.1°

Primary prevention strategies are:

Population based strategies:
This is aimed at educating the public concerning CVD, its presentation and complications,
cardiac risk factors, and the importance of healthy behaviour modifications, which
include:
A healthy diet: 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.
Achieving and maintaining a healthy body weight.
Increased exercise.
Avoidance or cessation of smoking
Limiting alcohol consumption
Ensuring a sufficient duration of sleep (7-9 hours)
These measures should be started early in life.
Mass screening for dyslipidemia is not advocated as it is not cost effective and there
may be inadequate follow-up and counselling.
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Individual based strategies:

The aim is to identify individuals at risk of developing CVD and modifying their risk

factors. See Section 5.1 and Table 10, pg. 39.

How to screen for dyslipidemia:
The committee advocates screening all adults > 30 years of age. This is because
there is a sharp increase in prevalence of the common CV risk factors from the age
group 25-29 years according to NHMS V1.5
Following a good history taking and physical examination, a non-fasting lipid profile
is recommended in most adults for screening.
For individuals noted to have or with a history of high TG > 4.5mmol/L, measurement
of fasting lipid levels is recommended. (Section 2)

When to repeat screening if the LDL-C levels are at target and TG levels are low:
Screening should be repeated at 3 yearly intervals.
In individuals who at very high or high risk of CVD, screening should be repeated
annually.

Public education is paramount for the success of CVD prevention efforts. In addition to
information about CVD and the primary preventive strategies mentioned earlier, the public
should also be educated of the benefits and safety profiles of the commonly used
medications for treating dyslipidemia particularly statin therapy. This is important since there
is a lot of misconceptions and myths about this class of medications.

/Key Message #8: )

Maintaining a healthy lifestyle- a healthy diet, weight control, increased exercise and
the avoidance or cessation of smoking - plays an important role in the prevention of CVD.

/Key Recommendations #8: )
Maintaining a healthy lifestyle should be started early in life.

The committee advocates screening all adults > 30 years of age with a non fasting
lipid profile. This is because there is a sharp increase in prevalence of the common
CV risk factors from the age group 25-29 years according to NHMS VI.

TWhen to repeat screening if the LDL-C levels are at target and TG levels are low:
Screening should be repeated at 3 yearly intervals.
In individuals who at very high or high risk of CVD, screening should be repeated

annually.
o Y J

9. SECONDARY PREVENTION

Lipid lowering therapy has been shown to improve CV outcomes in individuals with:

Coronary Heart Disease-
Stable CAD?®8.743%
Acute Coronary Syndromes?2737578
Peri procedure - Percutaneous Coronary Intervention (PCI)#00-40%
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Ischemic Strokes328-333,406-409

Peripheral Vascular Disease*1®-412

Important considerations:
Timing of initiation of lipid lowering therapy in patients with:
ACS:
I A Initiation of high dose statin therapy <24 hours after admission was associated with
improved CV outcomes.”3413-418
In patients who are already on statins, the dose should be up titrated, or a high
intensity statin should be used.*®
Statin treatment should not be delayed until lipid levels are available or for the
management of other modifiable risk factors.
Lipids should be re-tested about 4-6 weeks after ACS to determine if target LDL-C
have been achieved.
Undergoing PCI:
Pre-treatment with statins prior to elective PCI has been shown to reduce post-pro
cedure M| #8421

Target LDL-C: ) o
! Secondary Prevention: < 1.4mmo/l and a 50% reduction in LDL-C levels.42-4476-8082:84
Individuals with recurrent events within 2 years while taking maximally tolerated
statin therapy: <1.0mmol/L.?®

\

/Key Recommendations #9:

All patients with CVD should receive lipid lowering therapy, the target LDL-C:
Target LDL-C < 1.4mmo/l and a 50% reduction in LDL-C levels.

High intensity statins should be started (irrespective of their baseline cholesterol
levels):

On admission in all individuals with ACS.

Prior to PCl and CABG and continued indefinitely.

Lipid lowering therapy with statins should be considered in all individuals with previous
\_ non cardioembolic ischemic stroke or transient ischemic attack. Y,

10. MANAGEMENT OF DYSLIPIDEMIA IN SPECIFIC CONDITIONS

10.1 Asymptomatic Atherosclerotic Disease
Asymptomatic atherosclerotic disease may be detected by:
Ankle Brachial Index.
Exercise stress tests/stress imaging.
Calcium score.
Computed Tomographic (CT) coronary angiography.
Carotid ultrasonography (excluding carotid intimal medial thickness).
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Patients with abnormal exercise stress tests, calcified and non-calcified plaques detected
by imaging modalities should have:
All their CV risk factors treated to target.
Their LDL-C treated to a target dependent on their CV risk. Table 4, pg. 26. In patients at
Intermediate Risk, the presence of any of of the features listed below may support
upgrading of CV risk, the decision to initiate pharmacotherapy and treatment targets.
(Section 5.2.3)

The following high-risk features is indicative of the presence of significant atherosclerotic
disease. These include:
Ankle Brachial Index: < 0.9 or > 1.40%%
Positive exercise stress test at low to moderate workload (< 6 METS)
Calcium score:**®
0 - reassess in 5-10 years if diabetes, family history of premature CAD or cigarette

smoking is absent.
1-99 Agatston units and < 75" percentile for age/sex/race - reasonable to initiate

statins if the individual is > 55 years of age.
> 100 Agatston units or > 75" percentile for age/sex/race - reasonable to initiate statins.
CT coronary angiography with plaques causing > 50% luminal narrowing*2*42

Plaques on carotid ultrasonography - seen as localized thickening encroaching into the
arterial lumen by at least 50% or with a thickness > 1.2 mm.*?

Patients with these high-risk features have subclinical established CVD. In these
’ patients, the LDL-C target should be < 1.4 mmol/l and a 50% reduction from
baseline.42'44,76—80.82—84

/Key Recommendations #10: \

Patients with abnormal exercise stress tests, calcified and non-calcified plaques
detected by imaging modalities should have:
All their CV risk factors treated to target.
Their LDL-C treated to a target dependent on their CV risk. In patients at Intermediate
Risk, the presence of any of these features may support upgrading of CV risk, the
decision to initiate pharmacotherapy and treatment targets.

The presence of the any of the following is indicative of established CVD:

Ankle Brachial Index: < 0.9 or > 1.40.

Positive exercise stress test at low to moderate workload (< 6 METS).

Calcium score:
0 - reassess in 5-10 years if diabetes, family history of premature CAD or cigarette
smoking is absent.
1-99 Agatston units and < 75" percentile for age/sex/race - reasonable to initiate
statins if the individual is > 55 years of age.
> 100 Agatston units or >75" percentile for age/sex/race - reasonable to initiate
statins.

CT coronary angiography with plaques causing > 50% luminal narrowing.

Plaques on carotid ultrasonography - seen as localized thickening encroaching into

the arterial lumen by at least 50% or with a thickness >1.2 mm.

In these patients, the LDL-C target should be < 1.4 mmol/l and a 50% reduction from

\ baseline. )
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10.2. Hypertension

The benefits of statins in patients with established CVD with or without hypertension is
well established.#4568.72:84

For the primary prevention of CVD in hypertensive patients, studies of the benefits of

statins have been mixed.
In the ALLHAT study, high dose pravastatin failed to show any mortality and CV
benefits in high-risk hypertensive with mildly elevated BP even after long term follow
up.“2842° The lipid lowering achieved was however very modest (from LDL C of 3.4mmo/L
to 2.7mmol/L).
In the ASCOT-LLA study, low dose atorvastatin in medium risk hypertensive patients
with moderately elevated BP and baseline LDL C of 3.4mmol/L reduced to 2.1mmol/L
showed significant reduction in CV events.”* However in this study, there was no
mortality benefits.”* On long term follow up however, there was a reduction in all-cause
mortality, suggesting a legacy effect.*®
In HOPE 3 - LLA trial, patients with a baseline BP of 138/81mmHg and with an intermediate
baseline CV risk were randomized to 10mg daily rosuvastatin or placebo. The LDL-C
was reduced from 3.4mmol/L at baseline to 2.3mmol/L. This significantly reduced the
primary endpoint by 25% although there was no mortality reduction seen.*** In HOPE 3
the best clinical outcome was seen in patients taking both antihypertensive and lipid
lowering therapy.**? In patients taking antihypertensive drugs alone, no reduction in CV
events were seen.

These observations support the analysis that the lower the absolute LDL-C achieved
and the greater the percentage LDL-C reduction, the greater the magnitude of the CV
benefits. >4

A meta regression analysis showed that statin therapy effectively decreased CV morbidity
and mortality to the same extent in both hypertensive and non-hypertensive patients.**

In patient with concurrent hypertension and dyslipidemia, combination therapy has been
shown to not only improve medication adherence but also improvement in CV risk
factor control 4343

In patients with hypertension and dyslipidemia who refuse to take lipid lowering drugs, the
use of therapeutic lifestyle changes (non-pharmacological approaches) with a favourable
effect on BP and lipids, has been shown to reduce CV events.*’

Key Recommendations #11:

For patients with Hypertension, initiate statins for Primary Prevention if they also have
elevated cholesterols (LDL-C > 3.4mmol/L).

In all other patients assess CV risk using the FRS-General CVD risk score (Table 1 &2,
pg. 23-24). The target LDL-C would depend upon the individual's CV risk. (Table 4, pg. 26)

10.3. Diabetes Mellitus

Patients with diabetes and impaired glucose tolerance (IGT) are at high risk of CVD.#384°
These patients have higher mortality and a higher incidence of recurrent CV events.**°
This is especially in individuals with diabetes of more than 10 years duration.*-44

Dyslipidemia is one of the key risk factors contributing to CVD in patients with diabetes.
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Lipid abnormalities differ in type 1 diabetes (T1DM) and Type 2 diabetes (T2DM).
Type 1 diabetes - high TG is common. HDL-C levels are often normal and even high
unless glycemic control is poor, or nephropathy is present.

Type 2 diabetes - high plasma TG concentration, reduced HDL-C and increased levels
of small dense LDL patrticles is the usual pattern.

Statin therapy has been proven to reduce CV events in patients > 40 years with
! Type 2 diabetes irrespective of the baseline LDL-C.436%7°

Among individuals with Type 1 diabetes without a history of CVD, registry data showed
that statins are associated with a 22 - 44% reduction in risk of CVD and CV death.**

The Malaysian National Diabetes Registry Report (NDR 2020) consisted mainly of
patients seen at public primary care clinics.444 Majority of the patients had Type 2
diabetes (99.33%), followed by Type 1 diabetes (0.59%) and others (0.06%). Of the Type
2 diabetic patients:
The prevalence of dyslipidemia was 75.72%.
Mean LDL-C levels was 2.9mmol/L.
Mean HDL-C levels was 1.2mmol/L for men and 1.4mmol/L for women.
Achievement of targets:
About 39.78% of patients achieved TC < 4.5mmol/L.
45.68% achieved LDLC target < 2.6mmol/L.
66.79% achieved TG < 1.7mmol/L.
Types of pharmacotherapies:
About 81.96 % were receiving statins.
1.54% received fibrates.

10.3.1. Screening

In adult patients with diabetes, a lipid profile should be measured at least annually and
more often if needed to achieve goals.?*

Non-fasting sample can be used for assessment of lipid parameters.

If non-fasting TG is elevated (>2.3mmol/L), a fasting sample is required.?*
In adults with low-risk lipid values (LDL-C < 2.6mmol/L, HDL-C >1.0mmol/L in males and
> 1.3mmol/L in females and TG <1.7mmol/L), lipid assessments may be repeated every
year.?*
In adolescents with Type 2 diabetes, screening for lipid disorders should be done at
diagnosis after glycemic control is achieved. If normal lipid values are obtained, screening
should be repeated every 2 years.?#445
CV risk calculators for primary prevention are not recommended as individuals with Type
2 diabetes are already considered high risk and all CV risk factors should be aggressively
managed.

10.3.2. Lipid Targets in Diabetes
The primary target of therapy is LDL-C.*2%97 (Table 4, pg.26 & 71).

Lowering LDL-C is the main aim of treatment and statins are the first-line lipid lowering
! drug.42,69,70

The LDL-C target depends on the patient’s CV risk category. (Table 4, pg. 26 & 71)
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Table 4: Target LDL-C Levels

Global Risk

LDL-C Levels to

Initiate Drug
Therapy (mmol/L)

Target LDL-C
levels (mmol/L)

Target Non-HDL
-C (mmol/l)

Low CV Risk*
<10%10-year CVD risk

Clinical Judgement**

<3.0

<38

Intermediate (Moderate)

CV Risk*
10-20% 10-year CVD risk
Diabetics < 50 years old
and< 10-year duration and
no CV risk factors

>2.6*

<26

<34

High CV risk
> 20% 10-year CVD risk
Diabetes =10-year duration
without target organ damage
+ 1 other CV risk factor

CKD with eGFR 30-<60ml/
min-1/1.73 m?

>1.8

<1.8
and a reduction of
> 50% from baseline

<26
and a reduction of
> 50% from baseline

Very high CV risk*
Established CVD
Diabetes with CVD or other
target organ damage or >
3 CV risk factors

CKD with eGFR
<30ml/min-1/1.73 m?

>1.4

<l4anda
reduction of
> 50% from baseline

<2.2anda
reduction of
>50% from baseline

***Those with recurrent CV
events within 2 years despite
achieving a target of < 1.4mmol/|

*Low and Moderate CV risk is assessed using the FRS-General CVD Risk Score
**After a therapeutic trial of 8-12 weeks of TLC and following discussion of the risk: benefit ratio of drug therapy with the

patient

***All other CV risk factors should be treated to target.

In patients who have achieved LDL-C targets, the following are secondary targets of

therapy.*?”

Parameter Target

Non -HDL-C 0.8mmol/L higher than the LDL-C Target for that risk category
(See Table)

HDL-C > 1.0 mmol/l for males and >1.3 mmol/l for females

TG < 1.7 mmol/l

In patients with high TG>4.5mmol/L, when the LDL-C cannot be calculated, non-HDL level

is a target of therapy and can be calculated from a non-fasting serum.
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10.4 Heart Failure (HF)

In patients with established atherosclerotic CAD (without HF), cholesterol lowering with
statin reduced the incidence of HF, mainly by preventing MI.14

Meta analysis seem to show that statins should probably be continued in patients with
CAD who develop HF although a beneficial effect on CV outcomes is at the most,
modest.**162 2 randomized clinical trials have shown conflicting results. In 1 trial rosuvastatin
reduced the rate of first and repeat hospitalizations in older patients (> 60 years) with
systolic HF of ischemic etiology.*6*%® In another trial with the same agent, there was no
effect on clinical outcomes in patients with chronic HF of any cause.*%®

Patients with advanced chronic HF may have a low TC which is associated with a poor
prognosis.*74%8 |n these patients, especially if they have a short life expectancy, it may not
be unreasonable to discontinue statin therapy to reduce costs and polypharmacy.

All patients with HF due to an ischemic etiology, should be on statins unless there are
contraindications. #6463

Routine use of cholesterol-lowering therapy is not recommended in non-ischemic HF.4%
Patients with HF do not appear to benefit from PCSK-9 inhibition after ACS.*69470

Key Recommendations #13 :
All patients with HF due to CAD should be on statins.
Routine use of cholesterol-lowering therapy is not recommended in non-ischemic HF.

10.5. Kidney Disease

Individuals with Chronic Kidney Disease (CKD) are at high risk for CVD.2°471-473 |t js the
most common cause of death in these patients, accounting for 40-50% of all deaths in End
Stage Kidney Disease (ESKD), with CVD mortality rates approximately 15 times that seen
in the general population.*™

All patients with CKD should be screened for the traditional CV risk factors and treated
appropriately. They benefit similar to non-CKD patients from therapies targeting hypertension,
glucose control and smoking cessation.*”>#” These have been shown to slow down the
atherosclerotic process, improve their CV outcomes and also slow down the progression
of CKD.475477

The main lipid abnormality in CKD is elevated TG, small dense LDL- particles and low
HDL-C. TC is usually normal or low.448 (Table 14, pg. 74)

Dyslipidemia can occur in all stages of CKD, on dialysis, after kidney transplantation and
in nephrotic syndrome. As CKD progresses, the dyslipidemia often worsens.*! The
excess risk associated with increased LDL-C decreases in parallel with eGFR despite
higher absolute risk of MI.42
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Table 14: Abnormalities of lipid profile by target population

Nephrotic CKD
(Stages 1-2) (Stages 3-4)
Total Cholesterol T = = =orl 1 1
LDL T = =ori =orl 1 i
HDL i i 1 i i =orl
Triglycerides I I 11 =ort I tortt

Adapted from:

Weiner DE, Sarnak MJ. Managing Dyslipidemia in Chronic Kidney Disease. J Gen Intern Med. 2004;19:1045-1052.47
Lo JC, Go AS, Chandra M, Fan D, Kaysen GA. GFR, body mass index, and low high-density lipoprotein concentration in
adults with and without CKD. Am J Kidney Dis. 2007;50:552-558¢%

HD:haemodialysis, KTR kidney transplant recipient, PD peritoneal dialysis

Key: 1 increase; | decrease; = No change

10.5.1 Managing Lipid Disorders in Kidney Disease
All adults and adolescents with CKD should have a lipid profile (TC, LDL-C, HDL-C, TG)
Targets of Therapy: see Table 4, pg.26.

10.5.1.1. Pharmacotherapy

A In patients with CKD, statins significantly reduced the risk of all-cause mortality, CV mortality
and non-fatal CV events in primary and secondary prevention. 4848

Lipid lowering therapy is safe in patients with CKD. However, when initiating it in patients
with CKD, the initiating dose of statin should be lower 33833487488 These patients are at
high risk of medication-related adverse events especially muscle related symptoms due
to multiple reasons such as reduced kidney excretion, polypharmacy etc.

The combination of simvastatin plus ezetimibe was found to be safe in CKD patients with
no history of Ml or coronary revascularization. There was a significant reduction in major
atherosclerotic events seen in patients in Stage 3A-5.3%8-34048 (Taple 15, pg. 75)
Niacin and fibrates are effective in lipid lowering in CKD.

Fibrates, however, are not recommended in CKD patients because of increased risk of

side effects when it is combined with statins.*®

Niacin has not been well studied in advanced CKD and therefore, not recommended.
Hypertriglyceridemia in CKD patients is best treated with lifestyle changes rather than
with drug therapy.*’

In patients with markedly elevated fasting levels of TG > 11.3 mmol/l, fibrates may be
considered. The dose should be adjusted according to kidney function.”

In patients with CKD (eGFR <60 mL/min/1.73 m?), the combination of statins and fibrates
and ezetimibe monotherapy is not recommended due to risk of drug toxicity.*74#

PCSK 9 inhibitors, bempedoic acid, and inclisiran have all been shown to decrease LDL-C

but there is currently limited data for reduction of CV events or mortality in patients with
CKD/ESKD.36%489

!
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10.5.1.2. Specific Kidney Disorders
A) Nephrotic Syndrome
In nephrotic syndrome, both TC and LDL-C are elevated.

The lipid abnormalities may improve or resolve when the underlying kidney disease is
successfully treated.

If dyslipidemia persists, drug therapy should be considered.

There is limited data available on the use of lipid lowering therapies in nephrotic syndrome.
Data is only available for statins and fibrates. However, no CV outcome data is available.*04

B) CKD (Pre- dialysis)
In general, lipid modifying therapy has not been shown to retard the progression of CKD
or reduce proteinuria.?924%

C) ESKF- Dialysis
End stage kidney disease patients on dialysis have not had similar benefits of lipid
lowering therapy.***4% The relative impact of dyslipidemia on CVD development and
progression in these patients may be less than in other CKD and non-CKD patients.

Statins should not be commenced for primary prevention of CVD in patients on
dialysis.*87:4944% These patients are at very high CV risk, but it is for non-atherosclerotic
CVD e.g., due to medial calcific arteriosclerosis, LVH, coronary artery calcification,
arrhythmias etc. No CV benefits have been demonstrated in these patients in clinical trials
of lipid lowering therapy.

In patients with established CVD or who are already on statins or an ezetimibe/statin
combination at the time of initiation of dialysis, these drugs should be continued.*®”

D) Post-transplant
All adul t kidney transplant recipients should be treated with a statin, regardless of age. 749497

Table 15: Dosing modifications for lipid-lowering drugs in CKD

Agent Stage 3A - 5mg/day

Atorvastatin 20
Fluvastatin 80
Lovastatin Not studied
Pravastatin 40
Rosuvastatin 10
Simvastatin 40
Simvastatin/Ezetimibe 20/10

From :Adapted KDIGO Clinical Practice Guideline for Lipid Management in Chronic Kidney DiseaseKidney International
Supplements 2013;volume 3(3)487
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/Key Recommendations #14 : )
Lipid lowering therapy with statins or ezetimibe/simvastatin combination should be
initiated in non dialysis CKD patients for primary and secondary prevention of CVD.
The target LDL-C levels will depend upon their CV risk (Table 4, pg. 26).

Statins should not be commenced for primary prevention of CVD in patients on dialysis.
These patients are at very high CV risk, but it is for non-atherosclerotic CVD e.g., due
to medial calcific arteriosclerosis, LVH, coronary artery calcification, arrythmias etc.
No CV benefits have been demonstrated in clinical trials of lipid lowering therapy.

In patients with established CVD already on statins or an ezetimibe/statin combination

\_ at the time of initiation of dialysis, these drugs should be continued. Y,

10.6. Other Endocrine Disorders

10.6.1 Thyroid Disease
Thyroid hormones have profound effects on lipoprotein metabolism. 49850

10.6.1.1. Hypothyroidism

Hypothyroidism is associated with altered lipid metabolism that may lead to the following
lipid abnormalities:4%8-500

Elevation in total cholesterol, TG, LDL-C, and apo-B.

Elevated Lp(a).

This dyslipidemia together with the hypercoagulable state and reduced endothelial
function contribute to the increased CV risk seen in these patients.*®

In patients with dyslipidemia, hypothyroidism is an important secondary cause that needs
to be excluded before treatment with lipid- lowering medications.

I C Treatment of hypothyroidism with thyroid hormone replacement can improve the lipid
! abnormalities. In patients with overt hypothyroidism, treatment for dyslipidemia is usually
not initiated until the patient becomes euthyroid to assess the lipid profile more accurately.

In patients with subclinical hypothyroidism (thyroid-stimulating hormone <10 mIU/L) with
associated dyslipidemia, thyroxine treatment can be considered as a means of reducing
LDL-C levels.*%®

10.6.1.2. Hyperthyroidism

Hyperthyroidism, unless transient:*%8:500
Accelerates lipid metabolism and results in decreased levels of TC, LDL-C, Lp(a),
apoA-1, and apoB. The effects on TG are variable.
Treatment of overt hyperthyroidism significantly increases TC, LDL-C and HDL-C.
Changes in LDL cholesterol have been observed as early as 3 months after the patient
is euthyroid.*® Re-evaluation of lipid parameters is recommended after the patient
becomes euthyroid.
Treatment of subclinical hyperthyroidism did not alter lipid parameters.




6th Edition BLINICAL PRACTICE GUIDELINES
MANAGEMENT OF DYSLIPIDEMIA

2023

10.6.2. Cushing Syndrome

Chronic hypercortisolism due to Cushing syndrome is associated with the development
of metabolic syndrome with hypertension, insulin resistance, dyslipidemia, a prothrombotic
state, and visceral obesity. All these contribute to the increased CV risk seen in these
patients. Even patients with subclinical Cushing syndrome, have been found to be at
increased CV risk.%t

Dyslipidemia is a common metabolic abnormality in Cushing syndrome. Estimates for the
prevalence of dyslipidemia in active Cushing disease ranges from 12% to 72%.5°? The
dyslipidemia in Cushing syndrome:502503
Is characterized by elevated plasma TC and TG due to increased circulating VLDL and
LDL particles, and variable levels of HDL-C.
The severity can be influenced by the severity and duration of hypercortisolemia,
presence of diabetes, and degree of visceral obesity.

Patients who achieve successful remission of Cushing syndrome after treatment do
experience improvement in dyslipidemia and other CV risk factors such as obesity,
hypertension, and diabetes. However, these risk factors persist after cure in a significant
proportion of patients.5>5% Therefore, patients may require monitoring and treatment for
dyslipidemia after successful biochemical remission of Cushing disease.

10.6.2.1 Management

In adult patients with Cushing syndrome, it is recommended to monitor lipid profile at the
time of diagnosis and periodically afterwards.

In adults with persistent endogenous Cushing syndrome, irrespective of the CV risk
score, statin therapy, as adjunct to lifestyle modification, should be considered to reduce
CV risk.4%

LDL-C should be the primary target of therapy. The target should be LDL -C < 1.8 mmol/L.*%¢

Several medications used for the treatment of Cushing syndrome have important effects
on lipids.
Ketoconazole inhibits cortisol biosynthesis and is also an inhibitor of cholesterol
biosynthesis, and treatment can lead to an approximately 25% reduction in apoB and
LDL-C levels.
Ketoconazole is a potent inhibitor of cytochrome P450 3A4 (CYP3A4) and can markedly
increase plasma levels of certain statins, specifically simvastatin, lovastatin, and, to a
lesser extent, atorvastatin. This can significantly increase the risk of myotoxicity from
statin therapy. Therefore, statins not metabolized by the CYP3A4 system (including
fluvastatin, pravastatin, and rosuvastatin) should be used when cholesterol-lowering
therapy is required in the setting of ketoconazole therapy.
Mitotane, commonly used in the treatment of Cushing syndrome, by itself can contribute
to a secondary dyslipidemia.*%85%

Key Message #9 :
Thyroid hormones have profound effects on lipoprotein metabolism.

Dyslipidemia is a common metabolic abnormality in Cushing syndrome, ranging from
12% to 72%.
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(Key Recommendations #15 : \

Thyroid Disorders:
Treatment of hypothyroidism or hyperthyroidism appropriately can improve the lipid
abnormalities.
The lipid profile should be reassessed after the patient has become euthyroid before
initiating lipid lowering therapy.

Cushing’s Disorder:
In adults with persistent endogenous Cushing syndrome, irrespective of the CV risk
score, statin therapy, as adjunct to lifestyle modification, should be considered to
reduce CV risk.

\ LDL-C should be the primary target of therapy. The target should be LDL -C < 1.8mmoI/LJ

10.7. Patients with Human Immunodeficiency Virus (HIV) Infection

With the advent of good and improved access to effective therapy for HIV, life expectancy
has increased, and CVD has become an important cause of morbidity and mortality in
these patients.>°” This may be due to:5%
HIV infection itself, which may produce a cardiometabolic type of syndrome.
Metabolic changes associated with anti-retroviral therapy (ART), such as protease
inhibitors (PI) and nucleoside or nucleotide reverse transcriptase inhibitors (NRTI).
Associated CV risk factors such as smoking and recreational drug use (e.g. cocaine)

When treating dyslipidemia in patients living with HIV, the following are important:

LDL-C remains the primary target of therapy.5%85%

Drug therapy:

Suggested statin therapy:50&-51
Pravastatin has a good safety profile, has limited interaction with ART and is
currently the longest used statin in these patients.
Other potential options are fluvastatin and pitavastatin because of minimal cytochrome
P 450 (CYP 450) metabolism.
Atorvastatin and rosuvastatin are recommended if a greater reduction in LDL-C
levels is needed, but atorvastatin has a more significant interaction with ART.
A lower dose (10-20 mg) of these high-intensity statins is recommended when
co-administered with ART in combination with a pharmacokinetic booster such as
cobicistat. This booster inhibits CYP 450 3A and increases the effect of the statins.
Therefore, statin dose should be adjusted according to the current ART and
medication regime.
Both simvastatin and lovastatin are extensively metabolised by the CYP 450
system and thus should be avoided, especially in patients on a CYP 450
inhibitors, such as protease inhibitors (PI).

If the patient is statin intolerant or LDL-C target has not been achieved despite

maximally tolerated dose, ezetimibe, +/- PCSK9 inhibitor can be considered.5%8509.512

Monitoring for side effects is vital. Liver function test must be done regularly. Symptoms

of muscle soreness or myopathy, neurologic complications, blood sugar and diabetes

should be routinely evaluated.

Hepatitis C co-infection is common in HIV patients, and care must be taken regarding

the interactions between statins and Hepatitis C medication.

TG may be very high in these patients because of ART. Suggested drug therapy:
Fenofibrates are preferred because there is no significant interaction with ART.5®
Gemfibrozil may have a lower efficacy due to interaction with CYP 450 inhibitors,
such as protease inhibitors.5%®
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/Key Message #10 : \
CVD has become an important cause of morbidity and mortality in HIV patients. This
may be due to the:
HIV infection itself, which may produce a cardiometabolic type of syndrome.
Metabolic changes associated with anti-retroviral therapy (ART).
\_ Associated CV risk factors such as smoking and recreational drug use (e.g. cocaine))

\

/Key Recommendations #16 :
In patients with HIV, LDL-C is the primary goal of treatment.
Drug interactions with ART is common and monitoring for adverse effects is important.

10.8. Psychiatric Disorders

Metabolic syndrome and dyslipidemia are typical disorders in patients with
schizophrenia. 513514

The prevalence of dyslipidemia among persons with severe and persistent mental illness
ranges from 25% to 70%.5%°

These patients have a higher risk of developing CVD, and they are twice as likely to die
from CVD. In psychotic patients, dyslipidemia may develop due to: 516517

The pathophysiology of schizophrenia,

Sedentary lifestyle,

Poor diet and

Use of antipsychotics

Antipsychotic-induced dyslipidemia increases risk for developing further metabolic
complications and CVD.5®

Olanzapine and quetiapine induced dyslipidemias significantly increase the risk of CVD in
patients with schizophrenia.5551°

When treating dyslipidemia in psychiatric patient’s, the following are important:
LDL-C remains the primary target of therapy.*? (Table 4, pg. 26)
There is an increase in risperidone blood levels after addition of a statin and there have
been case reports of rhabdomyolysis and compartment syndrome in a patient on
risperidone after the addition of a statin.>*®
The effect of statins in lowering of TC, LDL-C and TG among dyslipidemic psychiatric
patients that were treated with antipsychotics was similar to the effectiveness of statin
therapy in other clinical trial settings and should be used when they are indicated.>?
Before statin initiation in general the transaminase level should be checked, and this is
especially important in psychiatric patients as many antipsychotics (eg, olanzapine,
quetiapine, and clozapine) can also cause transaminitis.>?
Clozapine, loxapine, haloperidol, melperone, risperidone, and olanzapine have been
known to cause significant CK elevations and checking CK levels before starting a
statin would be prudent.5??
After initiation of statin therapy routine CK or ALT testing is not recommended but
should be done if the patient develops signs of hepatotoxicity (ALT) or muscle

symptoms (CK).
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[Key Message #11 : \

Antipsychotic drug induced dyslipidemia increases risk for developing further metabolic
complications and CVD.

(& J

/Key Recommendations #17 : )
In patients with psychosis, LDL-C is the primary target of therapy.
Drugs of first choice are statins.

11. SPECIFIC LIPID DISORDERS

11.1 Elevated TG
Hypertriglyceridemia has a modest association as a CV risk factor, but the association is
far weaker than for hypercholesterolaemia.53-527
In contrast to the established reduction in CV risk with LDL-C lowering, the efficacy of TG
lowering in decreasing CV risk has not been established.

Hypertriglyceridemia is associated with increased numbers of atherogenic small, dense
LDL particles and apo B-100-associated Tg-rich lipoprotein remnant cholesterol, which
increase CV risk.52852°

Data from large prospective studies, have found that non-fasting TG predicts CV risk and
mortality, more strongly than fasting TG.524527.530.531 Thijs is indicative of insulin resistance
and atherogenic remnant lipoproteins.

Associations were strongest with postprandial TG taken 2 to 4 h after the meal.
Unfortunately, the lack of standardization and reference ranges impedes the general
implementation of non-fasting TG as a target for control.5®

At present, fasting TG >1.7 mmol/L continues to be considered a marker of increased
risk, but concentrations <1.7 mmol/L are not evidence-based target levels for therapy.

11.1.1 Targets of therapy

In individuals with elevated TG, the primary target of therapy remains achieving LDL-C
goal depending upon the individual's global CV risk.*>4

When TG levels are > 1.5mmol/L, reported LDL-C levels do not reliably indicate LDL
particle number.53

Individuals with a TG > 4.5mmol/L should have a repeat lipid panel tested in the fasting
state.

In individuals where the TG > 2.3mmol/L, non-HDL-C and apo-B levels are more
representative of all atherogenic lipoproteins than LDL-C. In these individuals, the
secondary target of therapy is non-HDL-C.?41415% (Table 4, pg. 26).

In individuals where the TG > 4.5mmol/L, non-HDL-C is the primary target of therapy.24141.5%
(Table 4, pg. 26).
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A) Mild-to-moderate elevations in TG (> 1.7 — < 10.0 mmol/L)

Treatment should include:

Lifestyle changes of weight reduction, low carbohydrate diet reducing intake of simple
carbohydrates, eg. high-glycemic and high-fructose foods and beverages, control of
diabetes or insulin resistance, exercise, reduction of alcohol intake and cessation of
smoking.1%6:5%¢-542 Dietary fat does not raise fasting plasma TG levels in most people.
However, reducing SFA is recommended.>*

After 4-12 weeks of lifestyle measures, assess need for further TG-lowering therapy
with the goal to reduce CVD risk.

Ensure diabetes, if present, is controlled.

Drug therapy should be considered in high CV risk individuals. (Refer Table 11, pg. 56)
In stepwise fashion:
Statins:
Intensifying statin therapy, especially if LDL-C target is not achieved.>**
Statins have significant effects on mortality and most CV outcome parameters.
These drugs are the first choice to reduce both total CV risk and moderately
elevated TG levels.
More potent statins (atorvastatin, rosuvastatin, and pitavastatin) demonstrate a
robust lowering of TG levels, especially at high doses.
+ Fibrates:
Failure to achieve adequate TG lowering despite lifestyle interventions and
optimal therapy to lower LDL-C, adding fibrates is the next option as a combination
therapy to statin.368545.546
Fibrates are generally considered the most potent TG agents, with reductions of
45 to 55%.286.293.365,547
Caution should be exercised when gemfibrozil is used in combination with statins
because of the significant risk of rhabdomyolysis (particularly in the setting of
concomitant kidney dysfunction).3%43%
+ Omega 3 Fatty Acids:
The CV benefits of omega-3 fish oils remains uncertain.
2 trials with high-dose Fish oils have shown CV benefit.**% Another 4 trials, however,
were neutral.389-391.548
The mechanisms for the reduction in CV events with high-dose omega-3 FA
(Icosapent ethyl) are uncertain, as there was a lack of correlation between TG
lowering and CV outcomes.
The preparation used in the REDUCE-IT trial that was shown to have CV benefits,
is currently not available in Malaysia.
There appears to be a dose-related risk of Atrial Fibrillation (AF) with omega-3
fatty acid.>®
At a dose of 4.0gm/day, there is a highly statistically significant nearly doubling
increase in risk.
With the intermediate dose (1.8 gm/day) and standard dose (840mg/day),
there is an increase in risk which did not achieve statistical significance.
Patients who choose to take high doses of omega-3 fatty acids, should be
informed of the risk of AF, and followed up for the possible development of this
potentially hazardous arrhythmia.

Currently, there is still no outcome data that show a reduction in CV events with the

use of drug therapy to reduce TG.160366.367
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B) Severe elevations in TG (>10mmol/L)

In asymptomatic individuals:

Repeat fasting TG (after an interval of 5 days, but within 2 weeks) and review for potential
secondary causes of dyslipidemia. Seek specialist advice if the TG remains above
10 mmol/L.5%°

In these individuals:
Dietary Modification: Very low carbohydrate (<10%) and low-fat diets (<10-15%, preferably
< 5% of calorie intake), avoidance of alcohol and lifestyle changes.'¢¢537%5 (Section 7.1).

Drug therapy:

Statins:
These are drugs of choice.

Combination therapy:
Consider a combination of a fibrate, high dose Omega-3 Fatty Acids and/or niacin
in severe hypertriglyceridemia (>5.6 mmmol/L).286:293.365.547
The higher the baseline TG level, the greater the percent and absolute TG
lowering that can be achieved by drug therapy.
However, despite this, it is less likely any single agent will sufficiently reduce TG to goal.

Omega- 3 Fatty Acids:
A dose of 4gm/day (eicosapentaenoic acid ethyl ester) appears to be efficacious,
often given as part of combination therapy.?.96.552:553

IV insulin:
Severe hypertriglyceridemia associated with uncontrolled diabetes warrants
initiation of IV insulin infusion.>*3
IV insulin stimulates intravascular lipoprotein lipase that helps to clear TG at a faster rate.
The TG level will improve within 2-5 days but may not normalize.

In patients who have suspected pancreatitis, treatment includes:

Fibrate or nicotinic acid
Gemfibrozil and Fenofibrate lower TG by about 20-35%.2%¢
Nicotinic acid at doses of above 1.5gm per day can reduce TG by 40%.%* However.
nicotinic acid is not routinely recommended given its limited benefit, and risk
of adverse effects, including a worsening of insulin resistance.

Omega-3 Fatty Acids,
When administered in the early phase (within 48 hours) of acute pancreatitis and
sepsis, omega 3 Fatty Acids, appear to be safe, and potentially reduce the
incidence of new onset organ failure, infectious complications, and mortality.>%®
Omega-3 Fatty Acid administration appears to affect inflammatory markers,
potentially resulting in better clinical outcome. Caution is recommended when
interpreting these beneficial results due to the limited number of patients and
studies.

11.2 Low HDL-C and High TG

Low HDL-C and high TG are seen in insulin resistance states (e.g., Type 2 diabetes,
abdominal obesity), physical inactivity and high carbohydrate intakes. This lipid pattern is
associated with atherogenic dyslipidemia and small dense LDL-particles.

HDL-C < 1.0mmol/L (men) and < 1.3mmol/L (women) is considered a marker of increased
CV risk.2*

Treatment of this dyslipidemia in individuals with high/very high CV risk is aimed at
lowering LDL-C to target.5*®




6th Edition BLINICAL PRACTICE GUIDELINES
MANAGEMENT OF DYSLIPIDEMIA

2023

Pharmacological manipulation of HDL-C has not improved CV outcomes.
At present, there is inadequate data to recommend the use of additional lipid-modifying
therapies beyond statins.°
Fibrates have shown reductions in CV events primarily in the subset of patients with
high TG (>2.2mmol/L) and/or low HDL-C (<1mmol/L).365366:557-559
A meta-analysis of 18 fibrate trials (45,058 participants) conducted over a mean of 4.1
years found no effect on all-cause mortality or cardiovascular mortality.*%®
In the PROMINENT trial, use of pemafibrate in individuals with Type 2 diabetes and
established / high CV risk, with moderately elevated TG, and low HDL and LDL-C, did
not lower CV events.®

11.3 Low HDL-C
For increasing HDL-C levels, modifying lifestyle with increased exercise?°° and dietary
modification (reduction in simple carbohydrate, sucrose/fructose consumption), weight
reduction, smoking cessation®®, rather than drug treatment, is recommended.

Key Recommendations #18:

In patients with high TG and/or low HDL-C, the primary goal of treatment is lowering
LDL-C to target.

12. MANAGEMENT IN SPECIAL GROUPS

12.1 Women
Women develop heart disease about 10 to 15 years later than men.561-563

There are no gender differences in the risk factors that predispose to CVD although
women with Type 2 diabetes are at higher risk of CVD than men.564+567

In premenopausal women, CVD tends to occur in those with Type 2 diabetes and multiple
CV risk factors.

Pregnancy related conditions (hypertensive disorders of pregnancy, gestational diabetes,
preterm birth, stillbirth, low birth weight infant, or placental abruption and other related
complications is associated with an increased risk of developing pre-menopausal CVD.5%%

Although statins were previously considered teratogenic on the basis of earlier animal
studies, this has not been consistently shown in recent human studies.*°5° Most cases
of congenital malformations have been seen among infants whose mothers took lipophilic
compounds (eg, atorvastatin, lovastatin, simvastatin) as opposed to hydrophilic compounds
(eg, pravastatin, rosuvastatin).57*572

12.1.1. Management of Lipid Disorders

In secondary prevention:
Women have similar benefits on CV outcomes as men.#243134.135
Statins should be the drug of first choice.#243134135
Statins should be avoided in women who are pregnant, planning pregnancy or breast
feeding. However, if indicated, a hydrophilic compound (e.g. rosuvastatin) is preferred.57*572
In primary prevention:
The cornerstone of management is lifestyle modification with advice on a healthy diet
and exercise.
Women at high risk who do not achieve their target LDL-C levels should be treated with
statins for primary prevention.*3*13* Benefits are similar in both gender.
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12.2. Children and Adolescents

The atherosclerotic process begins in childhood and is progressive. As the number of
CV risk factors increase, so does the severity of asymptomatic coronary and aortic
atherosclerosis in the young.>”

Lipid levels, (TC, LDL-C and non-HDL-C) are low at birth, increase in the first two years
of life and then remain stable till adolescence. Thereafter, serum lipid levels fluctuate with
growth and sexual maturation and differ between the sexes.*™

Risk factors for atherosclerosis in the pediatric age group include:
Dyslipidemia especially genetic disorders such as familial hypercholesterolemia
Overweight / obesity and the metabolic syndrome
Kawasaki's disease
Nephrotic syndrome
Chronic kidney disease
Type 1 and 2 diabetes
Chronic inflammatory diseases such as Systemic Lupus Erythematosis
HIV
Post organ transplantation - in adult transplantation trials, therapy with statins has been
shown to reduce the development of graft coronary artery disease.>”® Therefore, most
pediatric heart transplantation patients are recommended to receive drug therapy with
a statin regardless of the baseline lipoprotein levels.
Cigarette smoking

These high-risk patients should have a full lipid profile.

In the young, it is sometimes difficult to communicate to them about CV risk. They may
have a low absolute risk but if they have high levels of CV risk factors, then their relative
risk is high. Instead of looking at thresholds and absolute risk, some useful parameters
include:576577

CV risk age - The risk age of a person with several CV risk factors is the age of a

person with the same level of risk but with ideal levels of risk factors.

Lifetime risk - The greater the burden of risk factors, the higher the lifetime risk.

12.2.1 Management of Lipid Disorders

The main approach in children and adolescents is a healthy lifestyle with appropriate diet,
maintenance of “desirable weight” and regular exercise.

Children whose lipid levels are significantly elevated may have a genetic dyslipidemia
and should be referred to specialists interested in this field.

Targets of therapy:""
For children and adolescents aged 10 and over: LDL-C < 4.9mmol/l.
For children and adolescents with a clinical presentation consistent with FH and who
do not adequately respond to lifestyle change after 3-6 months: < 4.2mmol/l.

Pharmacotherapy:
When prescribing drugs in children, the following need to be considered:
Need for lifelong therapy and its associated health risks.
Drug exposure during unplanned pregnancy in individuals of childbearing age.
Risk of new onset diabetes should also be considered when prescribing statins
in children with risk factors for diabetes.
Patients should be extensively counselled prior to initiation of drug therapy. They
should be counselled on how to integrate therapy into their social norms and daily
practices to achieve compliance to both pharmacotherapy as well as lifestyle modifications.
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Statins:
In patients with FH, statins are the drug of choice.
All statins can be used as an adjunct to diet, in children > 10 years of age.>®
Pravastatin and rosuvastatin can be used in > 8 years of age.>"®
Bile acid sequestrants are difficult to ingest due to their unpalatability.
Fibric acid derivatives, niacin and omega-3 fish oils lack pediatric safety and efficacy
data.
Ezetimibe provides clinicians with an alternative adjunct therapy option when synergistically
paired with a statin or used as monotherapy for patient’s intolerant to statins and bile
acid sequestrants.5™

12.3. Elderly

Increasing age is a major risk factor for CVD and death. The functional status, co-morbidities
and cognitive function of the elderly make it imperative that lipid lowering therapy should
be individualized.

For secondary prevention:
The elderly derive a greater absolute benefit from lipid lowering therapy.*243:580-562
Thus, they should not be deprived from lipid lowering therapy solely based on their age
although there is limited clinical trial data in patients over the age of 80 years.

In primary prevention:
The results appear mixed.
A meta-analysis of subjects > 65 years of age showed that statin treatment reduced Ml
and stroke with no effect on mortality.>
Statin therapy should be considered in older adults (< 80 years) free from CVD, particularly
in the presence of hypertension, smoking, diabetes and dyslipidemia.58358
A more recent meta - analysis however, concluded that the benefit of statins in primary
prevention for much older patients (> 80 years) is not certain.>®’
This underscores the importance of individualizing lipid lowering therapy in those
> 80 years.

Lipid lowering therapy in the elderly has its challenges. The benefits and harm should be
carefully considered, particularly in primary prevention, and there should be a discussion
with the patient and family.

Some important considerations include:

Functional status and frailty of the patient.

Higher risk of adverse side effects.

Polypharmacy and risk of drug interactions.

Nonadherence to therapy.
Since older people have co-morbidities and have altered pharmacokinetics, lipid lowering
medication should be started at a lower dose and then titrated with caution to achieve
target lipid levels.
The recommendations of cholesterol-lowering treatment in the elderly should be followed
with caution and common sense, adverse effects should be monitored closely, and
treatment should be reconsidered periodically.
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/Key Message #12 : )
The goals of lipid lowering therapy is similar in both gender and in the elderly. Target
LDL-C levels will depend on the global CV risk (Table 4, pg. 26)

Children whose lipid levels are significantly elevated may have a genetic dyslipidemia
and should be referred to specialists interested in this field.

When prescribing lipid lowering therapy in the elderly, the presence of co-morbidities
and altered pharmacokinetics should be considered. Lipid lowering medication should

\_ be started at a lower dose and then titrated with caution to achieve target lipid Ievels)

13. ADHERENCE TO LIFESTYLE CHANGES AND MEDICATIONS

It has been well documented that there is a lack of adherence to cardiovascular preventive
therapy. Several scientific studies have shown that adherence among patients with
chronic disease is only about 50%.5%

Lack of adherence threatens the success of the guideline recommendations and
implementation. The amount of risk reduction achieved is related to the level of adherence
to treatment. Compared with poor adherence, good adherence was associated with lower
mortality.>®®

More importantly, lack of adherence leads to missed opportunity for the risk reducing
benefits of the treatment, thus creating enormous costs to the health system for treating
CV events that could have been prevented.>®®

The reasons for the high discontinuation rate and missed doses are complex and
multifactorial and may include both intentional and unintentional non-adherence.5%-5%
They include:

Affordability and accessibility to healthcare facilities.

Cost of medication.

Unclear label instructions.

Adverse effects from medication.

Polypharmacy and complexity of regimen.

Patient forgetfulness.

Patient does not like the idea of having to take medication.

Patient does not understand the importance of a given medication for a condition for

which he or she has no symptoms.

Paternalistic relationship between patient and health care provider (HCP).

To improve adherence and compliance the following are recommended:5%%-5%

A) Patient factors
Give clear instructions on therapeutic lifestyle changes and medication administration.
Simplify medication regimens using wherever possible medications with a single
daily or twice daily dosing.
Reduce pill burden by using combination pills.
Prompt medication-taking reminders (phone alarm/ notifications, mobile health
applications).
Encourage the support of the family/ caregivers.
Involve patients in their care through self-monitoring and shared decision making.
Remind patients that lipid modifying drugs are not a substitute for dietary and lifestyle
interventions.
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B) Healthcare Provider Factors
Educate HCP to implement lipid treatment guidelines.
Empower patients through patient education.
Engage patients to initiate preventive care.
Remind patients of appointments and follow-up missed appointments.

C) Health Delivery Systems
Improve availability of and accessibility to guideline recommended medications
(home delivery of medications).
Promote multidisciplinary team-based care approach in patient management.
Disseminate clinical guidelines and clinical pathways to HCPs.
Refer patients to medication therapy adherence clinic (MTAC).
Use mass media for patient education.
Standardize reference values in all laboratories to recommended Malaysian guidelines.

Key Message #13 :
There is a general lack of adherence to cardiovascular preventive therapy.
To improve adherence to TLC and compliance to medications, efforts should be
undertaken looking at:
Patient Factors,
Healthcare Provider Factors and
Health delivery systems.

14. QUALITY INDICATORS & PERFORMANCE MEASURES

This CPG recommends the following audit parameters:
Primary Prevention - At Klinik Kesihatan (for follow up patients only)

Was a CV risk stratification performed?

Numerator: number of adults > 30 years who were risk stratified.

Denominator: number of adults > 30 years seen at that clinic session.

Was a lipid profile measured?

Numerator: number of adults > 30 years whose lipid profile was measured.
Denominator: number of adults > 30 years seen at that clinic session.

Was the LDL-C target of the individual noted?

Numerator: number of adults > 30 years with the LDL-C target stated in the clinical notes.
Denominator: number of adults > 30 years seen at that clinic session.

Did the individual attain the LDL-C target?

Numerator: number of adults > 30 years who achieved the LDL-C target.
Denominator: number of adults > 30 years seen at that clinic session who had a lipid.
target stated < 6 months prior to current visit.

Secondary Prevention - At follow up in cardiac clinic/general medical clinic (within 3
months of discharge after an admission for ACS/Stable CHD).

Is the patient on a statin?

Numerator: number of patients who were discharged on statins .

Denominator: number of patients seen at that clinic session who had ACS/Stable CHD.




CLINICAL PRACTIGE GUIDELIN 6th Edition

MANAGEMENT OF DYSLIPIDEMIA
2023

Did the individual attain the LDL-C target?

Numerator: number of patients who achieved the LDL-C target.

Denominator: number of patients seen at that clinic session who had ACS/Stable CHD.
An initial audit should be performed to determine baseline performance indicators.
Suggest an initial target of 60% with an incremental improvement in performance
indicators when reassessed at yearly intervals.

Reasons for non-achievement of the above targets should also be determined. Based on
the reasons, corrective measures should be taken.
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EAQs on Lipids

What is the Grade of
Role of Non- Evidence Recommendtion

Statin Therapy /Level of
in Dyslipidemia Evidence*

Cholesterol The role of serum cholesterol in the pathogenesis
and Heart Disease | of atherosclerosis and CVD is unequivocal and
irrefutable. The question is whether eating food high
in cholesterol leads to high serum cholesterol and
LDL-C, and whether limiting dietary cholesterol
intake lowers serum LDL-C. Recent data indicate
that the impact of dietary cholesterol on serum
cholesterol levels is weak.

Statins Safety Statins are safe. Side effects are uncommon, I, A
self-limiting, reversible, and have no long-term
sequelae.
Fish Oil It may be useful in the treatment of elevated lla, B
Supplements triglycerides. Fish oils is not a replacement for statins I, A

in the treatment of elevated LDL-C.

Coenzyme Q10 No definitive evidence to support the use of I, A
Coenzyme Q10 on the reduction of cholesterol levels
and primary prevention of cardiovascular disease.>%¢5°7

Complementary and Alternative Therapies:

Estrogen and Hormone replacement is not indicated for primary I, A
Progestins or secondary prevention of cardiovascular disease.
Red Yeast Rice Red yeast rice contains substances that are
structurally identical to statins. b, C
Unlike statins, there is no data on its safety in long
term use.
Garlic Natural Medicine Comprehensive Database recently lib, B

downgraded garlic to a rating of “Possibly ineffective”.
Garlic can also cause drug interactions and increased
risk of bleeding.®985%°

Apple Cider There is no evidence at present for CV protection. ,C
Vinegar
Virgin Coconut Not supported by robust scientific evidence when 1,B
Qil, or Coconutl taken on its own.
Oil It worsens the lipid profile.

The saturated fatty acids in coconut oil increase b, B

total-C, LDL-C, and HDL-C.5%°

One tablespoon of coconut oil contains 12gm of
saturated fat and 1 tablespoon of virgin coconut oil
contains 13gm of saturated fat.®*

This would contribute a significant portion of the
recommended total daily saturated fat limit of

< 10% of energy.

If coconut oil is used as part of a daily eating plan
and/or in food preparation, it is recommended that
it be used within the context of a healthy dietary
pattern.

*For Grades of Recommendation and Level of Evidence, refer pg. 9.
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Appendix 1: Comparison of Cardiovascular Risk Scores

FRS SCORE2 RPCE WHO CVD SCORE PCE
(Framingham | (Systematic (Revised (World Health (Systematic (Pooled
Risk Score) Coronary Pooled Organization Coronary Cohort
Risk Cohort Cardiovascular Risk Equations)
Evaluation Equations) Disease) Evaluation)

Population | 8491 45 6U.S. 85 cohorts, 12 European | 20338 white
participants prospective cohorts, 376 177 cohort and 4288
from cohorts, 26689 individuals from | studies, 205 | African
Framingham, 677684 participants. | European 178 American
Massachusetts. | participants, countries, North | participants, | participants

from 13 America, Japan | from 12 from

European and Australia. European NHLBI -

countries. countries. sponsored
cohort
studies and
from the
Framingham
Original and
Offspring
Study cohort.

Endpoints | Composite of Fatal Non-fatal Fatal or non-fatal | Cardiovascular| Non-fatal
CHD (coronary | cardiovascular | myocardial | myocardial mortality myocardial
death, disease infarction, infarction or (ICD9 - infarction,
myocardial (IcD10 - death from coronary heart codes 401- death from
infarction, codes 110-16, | coronary disease 414, 426-443,| coronaryd.
coronary 120-25, 146- heart (ICD10 - codes 798-1, 798-2, | heart
insufficiency, 52, 160-69, disease, or | 121-23). and excluding| disease, or
angina), 170-73, R96-0- | fatal or non- fatal or
cerebrovascular| 96-1, and non-fatal Fatal myocardial | atherosclerotic | non-fatal
events excluding stroke over | or coronary heart | deaths - stroke over
(ischemic 151-4, 160, 162, | a 10-year disease (ICD10 - | 426-7,429-0, | a 10-year
stroke, 167-1, 168-2, period. codes 124-25). 430-0, 4321, | period.
hemorrhagic 167:5). 437-3, 4374,
stroke, Non-fatal Stroke (ICD10 - | 437-5).
transient cardiovascular codes 160-69).
ischemic disease
attack), PAD, (IcD10 -
heart failure. codes 121-123,

160-69, and
excluding 160,
162, 167-1,
168-2, 167-5).

Target 30-74 40 - 69 40-79 40 - 80 40-85 40-79

Age Range

Target No history of No history of | No history No history of No history No history of

Patient CVD. CVD or of CVD. CVD. of heart non-fatal Ml,

Criteria diabetes. attack. stroke, heart

failure,
percutaneous
coronary
intervention.

Adapted from:

Kassim SS et al. Validation of the general Framingham Risk Score (FRS), SCOREZ2, revised PCE and WHO CVD risk
scores in an Asian population.The Lancet. Regional Health Western Pacific.
DOI: https://doi.org/10.1016/j.lanwpc.2023.100742
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Intermediate:
5% to <10%

High: 210%

FRS SCORE2 RPCE WHO CVD SCORE PCE
(Framingham | (Systematic (Revised (World Health (Systematic (Pooled
Risk Score) Coronary Pooled Organization Coronary Cohort
Risk Cohort Cardiovascular Risk Equations)
Evaluation Equations) Disease) Evaluation)

Population | Gender, age, Gender, age, | Gender, age,| Gender, age, Gender, age, | Gender, age,
smoking status, | systolic blood | smoking smoking status, | smoking smoking
systolic blood | pressure, total | status, systolic blood status, status,
pressure, total | cholesterol, systolic pressure, systolic blood | systolic
cholesterol, HDL blood total cholesterol | pressure, blood
HDL cholesterol. pressure, total pressure,
cholesterol, on total cholesterol. | total
hypertensive cholesterol, cholesterol,
medication, HDL HDL
diabetes cholesterol, cholesterol,
mellitus. on on

hypertensive hypertensive
medication, medication,
diabetes diabetes
mellitus. mellitus.

Outputs 10-year risk of | 10-year fatal | 10-year 10-year risk of 10-year fatal | 10-year
CV events and non-fatal | risk of fatal and non- CV risk risk of

CVD risk atherosclerotic | fatal CVD. atherosclerotic
CVD CVD

Risk Low: <10% Age <50 : Low: <5% Low: <5% Low: <1% Low: <7-5%

Thresholds
Intermediate: | Low: <2-5% | Intermediate: | Intermediate: Intermediate:| Elevated:
210% to <20% 25% t0 <7:5% | 5% to <20% 21%to <5% | 27-5%

Intermediate:
High: 220% 2:5%1t0<7-5% | High: 27-5% | High: 220% High: 5%
High: 27-5%
Age 50-69
Low: <5%

Adapted from:

Kassim SS et al. Validation of the general Framingham Risk Score (FRS), SCOREZ2, revised PCE and WHO CVD risk
scores in an Asian population.The Lancet. Regional Health Western Pacific.
DOI: https://doi.org/10.1016/j.lanwpc.2023.100742
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Type of Fats SFA [MUFA|PUFA| P/S [<12:0| 12:0 | 14:0 | 16:0 | 16:1 | 18:0 | 18:1 | 18:2 | 18:3 | Others
and Oils Ratio
Coconut Oil 919 | 65 | 15 | 002 | 149 | 485 | 176 | 84 25 | 65 | 15 0.1
Palm Kernel Oil | 84.2 | 13.7 | 2.0 | 002 | 82 | 49.6 | 16.0 | 8.0 24 | 137 | 20 01
Cocoa Butter 60.4 | 356 | 29 | 0.05 01 | 258 | 03 [345 (353 29 1.1
Beef Fat 506 [ 421 | 28 | 006 | 0.1 | 01 | 33 [ 255 | 34 | 216 |387 | 22 | 06 | 46
Shea Butter 46.0 | 480 | 51 | 011 5.0 410 | 48.0 | 51 09
Palm Qil 449 | 434|108 | 0.24 03 | 08 |395| 03 | 43 | 431|105 03 | 05
Palm Olein 424 | 440 | 11.8 | 0.28 02 | 08 | 372 | 04 | 42 | 436|115 03 | 03
Lard 387|482) 110|028 |01 | 01 | 14 | 248 | 31 | 123 451 | 99 | 11 30
Olive Oil 188 | 68.2 | 14.6 | 0.78 16,5 | 1.8 | 23 | 664 [ 130| 16 | 0
Groundnut Oil 9.6 | 71.2 | 18.2 | 1.89 004 | 75 | 01 | 21 |711 | 182 0.9
Corn Oil 142 | 278 | 57.1 | 4.02 123 | 01 | 19 [ 277 | 5.1 | 10 [ 09
Soybean Oil 14.8 | 24.1 | 59.9 | 405 - 01 [108 | 02 |39 (239|521 | 78 | 12
Canola oil 74 | 56.0 | 356 | 4.81 5.6 18 | 56.0 | 258 | 9.8 | 10
Sunflower Oil 91 | 281|624 | 6.85 002|009 | 62 [012| 28 | 280 | 622 | 0.16 | 0.4
Safflower Oil 9.2 | 116 | 78.2 | 8.60 01 |67 |01 |24 |115|790]015]| 01

Notes: Values represent %/100g edible fat.
Sources: Dubois et at.(2007), Grundy & Denke (1990), Kris-Etherton et al. (1988), Orsavova et al.
(2015), Gunstone et al. (2007) and Karupaiah et al. (2005)

183 National Coordinating Committee on Food and Nutrition. Ministry of Health Malaysia . RNI Recommended Nutrient
Intakes for Malaysia. A report of the technical Working Group on Nutritional Guideline. 2017.
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Appendix 4: Eatty acid composition of selected Malaysian Food'®®

Type of Fats Total Fat| SFA MUFA PUFA TEA*
Fishes
Black Pomfret (Bawal Hitam) 2.3 0.94 0.14 0.71 N/A
Giant Seaperch (Siakap) 2.7 0.13 0.23 0.93 N/A
Gold Snapper (Jenahak) 1.3 0.42 0.94 0.51 N/A
Indian Mackerel (Kembong) 1.8 0.59 0.3 0.19 N/A
Silver Pomfret (Bawal Putih) 2.1 0.88 0.15 0.57 N/A
Yellowstripe Scad (Selar Kuning) 2.1 0.,83 0.29 0.14 N/A
Shellfish
Cockles (Kerang) 1.9 0.64 0.40 0.61 N/A
Cuttlefish (Sotong) 1.4 0.57 0.11 0.50 N/A
Oyster (Tiram) 1.2 0.56 0.82 0.34 N/A
Prawn (Udang) 1.1 0.31 0.11 0.46 N/A
Nuts and Seeds
Almond 49.4 3.7 30.9 12.1 -
Hazelnut 62.4 4.5 46.6 8.5 -
Peanut 49.7 6.9 24.6 15.7 -
Walnut 59.0 3.4 15.0 35.1 -
Confectionary
Chocolate Wafer 27.3 62.3 27.9 6.4 2.72
Cooking Chocolate 33.1 80.7 15.64 2.0 1.27
Fats, Oils, Spreads, Dressing
Butter 80.6 57.8 31.7 5.9 1.32
Fat Spread 73.4 36.3 39.4 23.2 0.22
Ghee 99.8 61.5 29.7 3.3 1.04
Margarine 77 46.5 36.3 16.8 0.36
Peanut Butter 42 20.3 48.6 26.9 0.52
Salad Dressing 45 14.5 22.7 61 0.18
Shortening 99.8 57 33.6 8.8 0.2
Vanaspati 99.8 50.6 37.9 10.7 0.43
Dairy-Based Products
Adult Milk Powder 25.6 58.9 30.8 5.2 1.65
Cheese 215 59.8 31.6 4.6 0.78
Children’s Milk > 3 years 17.8 44.7 36.8 16.4 0.93
Children’s Milk < 1 year 27.4 39.6 40.7 18.3 0.14
Ice Cream 11.0 68.3 23.4 4.8 2.09

Source: Tee et al. (1997), Karupaiah et al. (2014), Abd. Aziz et al. (2013)

*relates to total TFA content as a sum of 18:1 n9t; 18:2 n6t; cis-9 t-12; t-9, cis-12; 18:3t1; 18:3t2; 18:3t4; and
18:3t5 excluding natural isomers of conjugated linoleic acid (cis-9,t-11).

N/A=not available
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Appendix 4: Eatty acid composition of selected Malaysian Food*®®

Type of Fats Total Fat| SFA MUFA PUFA TEA*
Soups
Soup, Canned 45.8 10.7 54.6 32.3 0.09
Soup, Concentrates 17.0 52.0 36.3 9.0 1.94
Snacks
French Fries 2.55 51.3 36.9 10.8 0.26
Frozen Chappati/Paratha 9.1 52.1 34.3 12.2 0.64
Frozen Dough 55 48.9 37.8 12.2 0.28
Potato Chips 32.7 38.3 45.3 15.1 0.24
Meat & Products
Beef Lean 11 0.6 0.4 0 N/A
Burger Patties 13 40.9 43.3 12.3 0.08
Chcken Thigh, Farm with Skin 3.7 1.1 1.8 0.8 N/A
Chicken Thigh, Farm without Skin 0.5 0.1 0.2 0.1 N/A
Hen Egg 8.1 2.6 4.7 0.8 N/A
Mutton 4.6 2 2.4 0.2 N/A
Nuggets 15 43.5 42.1 13.1 0.18
Pork Fat 89.3 37.8 45.9 55 N/A
Pork Lean 21 7.9 11 21 N/A
Prawn 0.3 0.1 0.1 0.1 N/A
Sausages 13.8 311 45.9 21.3 0.15
Polular Street Foods
Char Siew Pau 15.4 7.2 7 12 N/A
Chicken Rice 4.6 1.8 21 0.7 N/A
Curry Laksa 6.4 4.4 1.4 0.6 N/A
Dosai 0.7 0.4 0.2 0 N/A
Fried Kueh Tiau 9.7 3.9 4.5 12 N/A
Fried Mee - Hokkien 6.6 2.7 3 0.9 N/A
Fried Mee - Indian Style 9 5.6 2.3 11 N/A
Lor Mai Kai 5 1.9 2.4 0.7 N/A
Nasi Goreng Cina 13.2 5.3 6.5 14 N/A
Nasi Lemak 3.6 2 11 0.5 N/A
Satay 10.8 3.6 4.6 2.6 N/A

Source: Tee et al. (1997), Karupaiah et al. (2014)

*relates to total TFA content as a sum of 18:1 n9t; 18:2 n6t; cis-9 t-12; t-9, cis-12; 18:3t1; 18:3t2; 18:3t4;
and 18:3t5 excluding natural isomers of conjugated linoleic acid (cis-9,trans-11).

N/A=not available

183 National Coordinating Committee on Food and Nutrition. Ministry of Health Malaysia . RNI Recommended Nutrient

Intakes for Malaysia. A report of the technical Working Group on Nutritional Guideline. 2017.
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