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Nonfasting lipid profile
for cardiovascular risk prediction

Region  Society/guideline/statement

us AACE/ACE: American Association of Clinical Endocrinologists
& American College of Endocrinology

Brazil Consensus of five medical societies

Europe  ESC/EAS: European Society of Cardiology & European
Atherosclerosis Society

Canada CCS: Canadian Cardiovascular Society

Canada CHEP: Canadian Hypertension Education Program
Europe  EAS/EFLM: European Atherosclerosis Society & European
Federation of Clinical Chemistry and Laboratory Medicine

us VA/DoD: Veterans Affairs & US Department of Defense
UK NICE: National Institute for Health and Care Excellence

us AHA: American Heart Association

Denmark DSKB: Danish Society for Clinical Biochemistry

Before 2009 essentially all societies, guidelines, and statements either required
fasting before lipid profile measurement or did not mention requirements

Fasting is not routinely required for determination of a lipid profile: clinical and laboratory implications including flagging at
desirable concentration cut-points, a joint consensus statement from the European Atherosclerosis Society and European
Federation of Clinical Chemistry and Laboratory Medicine, European Heart Journal, Volume 37, Issue 25, 1 July 2016



Nonfasting lipid profile
for cardiovascular risk prediction

Children (n=12,744) Men (n=103,130)

Women (n=111,048)
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Fasting is not routinely required for determination of a lipid profile: clinical and laboratory implications including flagging at desirable concentration cut-
points, a joint consensus statement from the European Atherosclerosis Society and European Federation of Clinical Chemistry and Laboratory Medicine,
European Heart Journal, Volume 37, Issue 25, 1 July 2016

American Association of Clinical Endocrinologists and American College of Endocrinology Guidelines for management of dyslipidemia and prevention of
cardiovascular disease, AACE 2017 Guidelines



Nonfasting lipid profile
for cardiovascular risk prediction

Reducing levels of nonfasting lipids reduced the risk of cardiovascular
disease

Patient: convenience, avoid risk of hypoglycaemia

The laboratory: simplify blood sampling

Fasting is not routinely required for determination of a lipid profile: clinical and laboratory implications including flagging at desirable
concentration cut-points, a joint consensus statement from the European Atherosclerosis Society and European Federation of Clinical
Chemistry and Laboratory Medicine, European Heart Journal, Volume 37, Issue 25, 1 July 2016
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Overview of Primary and Secondary ASCVD Prevention

Clinical ASCVD (atherosclerotic cardiovascular disease )
Acute coronary syndromes
History of myocardial infarction
Stable or unstable angina
Coronary other arterial revascularization
Stroke
TIA
Peripheral artery disease including aortic aneurysm

2018 Guideline on the Management of Blood Cholesterol




Secondary Prevention in Patients with Clinical ASCVD
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/ CIlnlcaI

ASCVD
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Healthy Lifestyle

ASCVD not at very high-risk* Very high-risk* ASCVD
e High-intensity or maximal statin
Age <75 yrs (Class I)

High-intensity statin
{Goal:J- LDL-C 250%)
(Class I)

1 If on maximal If PCSKS-1
If high- If on statin & is considered, | | Dashed arrow
intensity maximal statin LDLC >70 | | add ezetimibe indicates
eraHn nat & LDL-C =70 Initiation of Continuation mg/dL to maximal RCT-supported
tolerated, mg/dL moderate or of (=1.8 mmol/L),| | statin before efficacy,
use {=1.8 mmaol/L).| | high-intensity | | high-intensity adding adding but is less
moderate- adding statin is statin is ezetimibe is PCSKS- cost effective
intensity ezetimibe s FEEsn. reasonable {Class 1)
statin may be (Class lla) (Class lla) {Class lla)
(Class 1) reasonable
(Class llb)

If on clinically judged-maximal LDL-C lowering
therapy & LDL-C =70 mg/dL (z1.8 mmol/L),
or non-HDL-C =100 mg/dL (>2.6 mmaol/L),
adding PCSK9 Is reasonable
(Class lla)

2018 Guideline on the Management of Blood Cholesterol



Very high-risk : history of multiple major ASCVD events or
1 major ASCVD event and multiple high-risk conditions

Major ASCVD Events

Recent acute coronary syndrome (within the past 12 months)

History of myocardial infarction (other than recent acute coronary syndrome event listed above)
History of ischemic stroke

Symptomatic peripheral arterial disease (history of claudication with ankle brachial index <0.85,
or previous revascularization or amputation)

High-Risk Conditions

Age =65 years
Heterozygous familial hypercholesterolemia

History of prior coronary artery bypass surgery or PCl outside of the major ASCVD event(s)

Diabetes Mellitus
Hypertension

Chronic kidney disease (eGFR 15-59 mL/min/1.73 m?)

Current smoking

Persistently elevated LDL-C (LDL-C =100 mg/dL (2.6 mmol/L)) despite maximally tolerated
statin therapy and ezetimibe

History of congestive heart failure

2018 Guideline on the Management of Blood Cholesterol



Very high-risk* ASCVD

High-intensity or maximal statin
(Class I)

If on maximal If PCSKS9-
statin & is considered, Dashed arrow
LDL-C =70 add ezetimibe indicates
mg/ dL to maximal RCT-supported
(=1.8 mmol/L), statin before efficacy,
adding adding but is less
ezetimibe is PCSK9- cost effective
reasonable (Class I)
(Class lla)

If on clinically judged-maximal LDL-C lowering
therapy & LDL-C =70 mg/dL (=1.8 mmol/L),
or non-HDL-C =100 mg/dL (=2.6 mmaol/L),
adding PC5K9- is reasonable
(Class lla)




High-Intensity Moderate-Intensity Low-Intensity

LDL-C Lowering! 30% to 49%

Statins Atorvastatin (40 mgt] 80 mg | Atorvastatin 10 mg (20 mg) | Simvastatin 10 mg
Rosuvastatin 20 (40 mg) Rosuvastatin (5 mg) 10 mg
Simvastatin 20-40 mgE

Pravastatin 40 mg (80 mg) | Pravastatin 10-20 mg
Lovastatin 40 mg (80 mg) Lovastatin 20 mg
Fluvastatin XL 80 mg Fluvastatin 2040 mg
Fluvastatin 40 mg BID

Pitavastatin 1-4 mg

Higher rosuvastatin plasma levels in Japanese, Chinese, Malay, and Asian-Indians
compared to whites. > FDArecommends a lower starting dose

(5 mg of rosuvastatin in Asians vs. 10 mg in whites).



If high-
intensity
statin not
tolerated,
use
moderate-
intensity
statin
(Class I)

ASCVD not at very high-risk*

Age <75 yrs

High-intensity statin
(Goal:J LDL-C =50%)
(Class [)

If on
maximal statin
& LDL-C =70
mg/dL
(=z1.8 mmaol/L),
adding
ezetimibe
may be
reasonable
(Class llb)

Initiation of
moderate or
high-intensity
statin is
reasonable
(Class lla)

Continuation
of
high-intensity
statin is
reasonable
(Class lla)




GUIDELINES MADE SIMPLE
2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease

Primary Prevention

LDL-C =190 mg/dL (=4.9 mmol/L}
Mo risk assessment; High
intensity statin
(Class 1)

Primary Prevention:
Assess ASCVD Risk in Each Age Group

Emphasize Adherence to Healthy Lifestyle
I

v v |

Diabetes mellitus and age 40-75 ¥
Moderate-intensity statin

Age 0-19 y
Lifestyle to prevent or
reduce ASCVD risk

Diagnosis of Familial

Age 20-39 y
Estimate lifetime risk
to encourage lifestyle
to reduce ASCVD risk

Age 40-75 vy and
LDLC =70 to <190
mg/dL
(=1.8-<4.9 mmaol/L)

(Class I)

¥

Diabetes mellitus and age 40-75 y
Risk assessment to consider
high-intensity statin
(Class lla)

without
diabetes mellitus
10year ASCVD risk
percent begins
risk discussion

Consider statin if family
history, premature ASCVD
and LOL-C =160 mg/dL
24.1 mmal /L)

Hyperchalesterolemia
— statin

Age >Th y

Clinical assessment, Risk discussion

ASCVD Risk Enhancers:
- Family history of premature

ASCVD ¥ + ¥ ¥

~Persistently alevated <5% 5% - <7.5% >7.5% - <20% 220%
LELL 2160 me/dl “Low Risk” | | “Borderline Risk” | | “Intermediate Risk” | | “High Risk"

{(=4.1 mmol/L)

= Chronic kidney disease
-Metabolic syndrome r Y

- Conditions specific to women
{e.g. preeclampsia, premature
mengpause)

-Inflammatory diseases
(especially rheumatoid
arthritis, psoriasis, HIV)

+ Ethnicity factors
(e.g. South Asian ancestory)

Lipid/Biomarkers:

-Persistently elevated
triglycerides (=175 mg/mL}

indivi

*hs-CRP =2.0 mg/L

Lpia) levels =50 mg/dL or
=125 nmaol/L

=apoB =130 mg/dL

= Ankle-brachial index (ABl} <0.9

Risk

Emphasize

lifestyle to

reduce risk
factors
Class (1)

Discussion:

If Risk
enhancers
present then
risk discussion
regarding
moderate-
intensity statin
therapy
Class (llb)

Risk Discussion:

If risk estimate + risk enhancers

favor statin, initiate moderate-
intensity statin to reduce
LDL-C by 30% - 49%
Class (I}

Risk
Discussion:
initiate statin

to reduce
LDL-C =50%
Class (1)

v

If risk decision is uncertain:
Consider measuring CAC in selected adults:

CAC = zero (lowers risk; consider no statin, unless diabetes,
family history of premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)
CAC = 100+ and/or =75t percentile, initiate statin therapy




Primary Prevention

LDL-C =190 mg/dL (=4.9 mmaol/L)
Mo risk assessment; High-
intensity statin
(Class 1)

Diabetes mellitus and age 40-75 y
Moderate-intensity statin
(Class 1)

2019 ACC/AHA
Diabetes mellitus and age 40-75 y

Risk assessment to consider
high-intensity statin
(Class lla)

Age >75 ¥y




Primary Prevention
Diabetes mellitus and age 40-75 y

Risk assessment to consider Diabetes-specific Risk Enhancers

high-intensity statin That Are Independent of Other Risk Factors in Diabetes
(Class lla)

» Long duration (=10 years for type 2 diabetes or = 20 years for type 1 diabetes)
« Albuminuria =30 mcg albumin/mg creatinine

* eGFR <60 ml/min/1.73 m?

 Retinopathy

« Neuropathy
» ABI <0.9




Age 0-19 v
Lifestyle to prevent or

reduce ASCVD risk

Diagnosis of Familial

Hypercholesterolemia

— statin

Familial Hypercholesterolemia
- Autosomal dominant disorder
- highly elevated LDL-C levels ( 2 190 mg/dL), genetic mutation
- TC and LDL-C levels 2 to 3 times higher than normal
- Severe elevations in levels of LDL-C - early atherosclerotic lesions
- Incidence of ischemic heart disease:
1 of 6 men and 1 of 10 women by age 40 years.
Coronary artery disease occurs in 50% of men by age 50 years
and 30% of women by age 60 years.

Screening for Lipid Disorders in Children and Adolescents: Recommendation Statemen, U.S. Preventive Services Force. 2016



- Family history of early cardiovascular disease or significant
hypercholesterolemia: measure a lipoprotein profile when
the patient is as young as 2 years old to detect FH

- Pts with moderate or severe hypercholesterolemia:
screen relatives to identify those with hypercholesterolemia

- If patients 10 years or older :
LDL-C =190 mg/dL (4.9 mmol/L) or
LDL-C =160 mg/dL (4.1 mmol/L) with FH
and they don’t respond adequately to lifestyle therapy within

6 months, start statin therapy.



Age 20-39 y
Estimate lifetime risk
10 encourage |ifestyle

10 reduce ASCVD risk
Consider statin if family
nistory. premature ASCVD
and LOLC 2160 mg/dl

(4.1 mmoi/L)




Primary Prevention

Age 40=-75 v and
LDL=C =70 ta <190
mg/ dl
(21.8-<4.9 mmaol/L)
without
diabates mellitus
10-vear ASCVD risk
percent begins

risk discussion

<5%
“Low HI'.;I':.-

Risk
Discussion:
Emphasize
lifestyle to
reduce nsk
factors
Class (1)

=20%
“High Risk"

Risk
Discussion:
initiate statin
to reduce
LDL-C >50%
Class (I)




Primary Prevention
Age 40=75 v and

LDL-C =70 to <190
mg/ dl
(#1.8-<4.9 mmaol/L) |
wilhout
diabétes mellitus
10-vear ASCVD risk
percent begins

risk discussion

"T-.E'I?'.I - ':.Et}::r.-
“Intermediate Risk®

Risk Discussion:

If risk estimate + risk enhancers
favor statin, initiate moderate-
intensity statin 1o reduce
LDL-C by 30% - 49%

Class (I}




Assessment of Cardiovascular Risk
Risk-Enhancing Factors

Family history of premature ASCVD

Metabolic syndrome

Chronic kidney disease

Chronic inflammatory conditions (psoriasis, RA, lupus, or HIV/AIDS
History of premature menopause (before age 40 y) and history of
pregnancy-associated conditions that increase later ASCVD risk
(preeclampsia)

High-risk race/ethnicity (e.g., South Asian ancestry)
Lipids/biomarkers:

Hypertriglyceridemia (2175 mg/dL, nonfasting)
Elevated hs CRP

Elevated Lp(a), apoB

ABI < 0.9



Primary Prevention

Age 40=-75 v and
LDLC =70 ta <190
mg/ dbl
(=1.8-<4.9 mmol/L)
without
diabétes mellitus
10-vear ASCVD risk

percent begins

risk discussion

Risk Discussion:

If risk estimate + risk enhancers
-7 B _ <0 favor statin, initiate moderate-
2O = CLU% intensity statin to reduce
“Intermediate Risk” LOL-C by 30% - 49%

Class {1}

If risk decision is uncertain:
Consider measuring CAC in selected adults:

CAC = zero (lowers risk; consider no statin, unless diabetes,
family history of premature CHD, or cigarette smoking are present)
CAC = 1-99 favors statin (especially after age 55)

CAC = 100+ and/or =75 percentile, initiate statin therapy

CAC, coronary artery calcium



Hypertriglyceridemia

- Pts 2 20 years of age + moderate hypertriglyceridemia
(TG 175 to 499 mg/dL [1.9 to 5.6 mmol/L]) =
treat lifestyle factors (obesity and metabolic syndrome),

secondary factors (diabetes, chronic liver or kidney disease
and/or nephrotic syndrome, hypothyroidism)

medications that increase triglycerides .

(oral estrogens, munosuppressive drugs, beta blockers, interferon,
atypical antipsychotic drugs, thiazide diuretics, glucocorticoids, rosiglitazone...)



Hypertriglyceridemia

In adults 40 to 75 years of age
severe hypertriglyceridemia (fasting TG 2500 mg/dL [25.6 mmol/L])

and ASCVD risk of >7.5%

- reversible causes of high triglyceride
Initiate statin therapy



Hypertriglyceridemia

Severe hypertriglyceridemia
(fasting triglycerides =500 mg/dL [=25.7 mmol/L]) especially
fasting triglycerides 21000 mg/dL (11.3 mmol/L)

Treat other causes of hypertriglyceridemia.

Implementation of a very low fat diet.

Avoidance of refined carbohydrates and alcohol.
Consumption of omega-3 fatty acids,

If necessary to prevent acute pancreatitis, use fibrate therapy



Assess adherence and response treatment

Lipid measurement: 4 to 12 weeks after statin initiation
or dose adjustment
Repeated every 3 to 12 months as needed



Statin-Associated Side Effects

Myalgia: « bilateral
 proximal muscles
* |t starts within weeks to months after the
patient begins taking statins
* |t resolves after discontinuation of statins

alternative statin
reducing the dose
combining with non statins.



Loi két

Khuyén cdo ESC/EAS va ACC vé diéu tri r6i loan lipid mau
khang dinh:

v' Ché d¢ an va luyén tap ludn 1a diéu tri nén tang quan trong

v LDL-C 12 muc tiéu diéu tri hang dau

v’ Statin 12 lya chon dau tay trong diéu tri roi loan lipid mau

v" Statin dong vai tro quan trong trong phong ngura tién phat va
thir phat cac bién c6 tim mach



Chan thanh cam on
quy dong nghiép



