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Global Burden of Cardiovascular Disease – Key Facts

• CVDs are the number 1 cause of death globally: more people die 

annually from CVDs than from any other cause.

• An estimated 17.7 million people died from CVDs in 2015, 

representing 31% of all global deaths. Over three quarters of CVD 

deaths take place in low- and middle-income countries.

• Most cardiovascular diseases can be prevented by addressing 

behavioural risk factors such as tobacco use, unhealthy diet and 

obesity, physical inactivity and harmful use of alcohol using 

population-wide strategies.

• People with cardiovascular disease or who are at high cardiovascular 

risk (due to the presence of one or more risk factors such as 

hypertension, diabetes, hyperlipidaemia or already established 

disease) need early detection and management using counselling and 

medicines, as appropriate.





CVD DISEASE RISK FACTORS

Modifiable:

• Smoking

• Hypertension

• Diabetes mellitus

• Obesity

• Dietary factors

• Thrombogenic factors

• Sedentary lifestyle

• Dyslipidemia

• Raised LDL-C

• Low HDL-C

• Raised TGs

Non-modifiable:

• Family history

• Age

• Gender

Adapted from Kannel WB et. al. Am Heart J. 1986. 12:825-836.

Smoking

Serum total cholesterol level
(>240 mg/dL

OR  >6.2 mmol/L)

Hypertension
(DBP >90 mm Hg)

x2.5

x7

x11
x6x3

x3 x3



Dyslipidemia/Lipid Disorders

Hyperlipidemia or Hyperlipoproteinemia

• Involves abnormally elevated levels of 

any or all lipids and/or lipoproteins in 

the blood

• It is the most common form of dyslipidemia 

(which also includes any decreased lipid levels)



Lipoproteins
Spherical Microemulsion Particles

Phospholipid

Triglyceride
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Major Lipoprotein Classes: 
Chylomicron, VLDL, LDL, HDL
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Biomarkers of Dyslipidemia and CHD Risk

Non-Traditional risk markers
Non-HDL Cholesterol (calculated)

Apolipoprotein B

LDL particle size 

C-reactive protein (CRP) 

Lipoprotein(a)

Homocysteine

Fibrinogen

Plasminogen activator inhibitor

Cell adhesion molecules

Traditional risk markers
Total Cholesterol

LDL Cholesterol

HDL Cholesterol

Triglyceride



LDL cholesterol

• Remains the cornerstone of dyslipidemia 
therapy

• Strongly associated with atherosclerosis and 
CHD events

• A 10% increase results in a 20% increase in 
CHD risk

• Most patients with elevated LDLc untreated

National Centre for Health Statistics. National Health and Nutrition Examination Survey (III) 



Segrest, J. P. et al. J. Lipid Res. 42:1346-1367

LDL Particle



• ApoB Lipoprotein 

Particles in Healthy 

Subjects compared to 

those with 

Hypertriglyceridemic

Hyper apoB Phenotype 

(the latter have higher 

number of LDL 

particles and higher 

plasma apoB)

Smaller/denser 

LDL particles = 

Higher CHD Risk 

LDL Particles

• Each LDL particle has one molecule of 

ApoB protein
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2016 Canadian Cardiovascular Society Guidelines for the 

Management of Dyslipidemia for the Prevention of 

Cardiovascular Disease in the Adult

Todd J. Anderson, MD, Jean Grégoire, MD, Glen J. Pearson, PharmD, Arden R. Barry, 

PharmD, Patrick Couture, MD, Martin Dawes, MD, Gordon A. Francis, MD, Jacques 

Genest, MD, Steven Grover, MD, Milan Gupta, MD, Robert A. Hegele, MD, David C. Lau, 

MD, PhD, Lawrence A. Leiter, MD, Eva Lonn, MD, G.B. John Mancini, MD, Ruth 

McPherson, MD, PhD, Daniel Ngui, MD, Paul Poirier, MD, PhD, John L. Sievenpiper, 

MD, PhD, James A. Stone, MD, PhD, George Thanassoulis, MD, Richard Ward, MD

Canadian Journal of Cardiology

Volume 32, Issue 11, Pages 1263-1282 (November 2016) 
DOI: 10.1016/j.cjca.2016.07.510

LIPID GUIDELINES
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Screening:

•Men and women ≥ 40 years of age

• Earlier in South Asians, First Nations, those with CV 

risk factors (e.g. diabetes, hypertension, smoking, 

obesity)

•Fasting or non-fasting lipid panel (TC, LDL-C, HDL-C, TG, 

non-HDL-C), glucose, eGFR 

• Optional: apoB, urine albumin:creatinine ratio (if eGFR 

<60mL/min/1.73m2, hypertensive, or diabetic)



Canadian Journal of Cardiology 2016 32, 1263-1282DOI: (10.1016/j.cjca.2016.07.510) 
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2016 Canadian Cardiovascular Society Guidelines 
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Recommended Adult (>18 years) Lipid Report
Analyte Decision Limit Result Comment

Total 

Cholesterol
<5.2 mmol/L

Treatment thresholds and targets based on the 2016 CCS Guidelines

For patients  ≥40 years, estimate risk using the modified Framingham Risk Score (FRS):

Low Risk (FRS < 10%)

Treatment advised if LDL-C ≥ 5.0 mmol/L

Treatment target: ≥ 50% reduction LDL-C 

Intermediate Risk (FRS 10 - 19%)

Treatment advised if LDL-C ≥ 3.5 mmol/L OR Non-HDL-C ≥4.3 mmol/L OR ApoB ≥ 1.2 g/L OR Men≥50 

and women≥60 yrs with ≥1 additional CV risk factor 

Treatment targets: LDL-C ≤ 2.0 mmol/L OR decrease by ≥50% OR Non-HDL-C ≤2.6 mmol/L OR ApoB ≤ 

0.8 g/L                                                                                                                      

High Risk (FRS ≥20% or presence of high risk features)

Treatment advised in all patients

Treatment targets: LDL-C ≤2.0 mmol/L OR decrease by ≥50% OR Non-HDL-C ≤ 2.6 mmol/L OR ApoB ≤  

0.8 g/L                                                                                        

Note: If non-fasting, triglycerides <2.0 mmol/L acceptable. 

Triglycerides >1.5 mmol/L, recommend to use non-HDL-C or ApoB as treatment target of choice                                     

If Triglycerides >4.5 mmol/L, recommend to measure lipids and lipoproteins fasted

HDL-C >1.0 mmol/L

LDL-C <3.5 mmol/L

Triglycerides <1.7 mmol/L

Non-HDL-C <4.3 mmol/L

Fasting (hours) Record (h)

ApoB <1.2 g/L

Treatment thresholds and targets based on the 2016 CCS Guidelines

If ≥1.2 g/L

Treatment advised if Framingham Risk Score is Intermediate of High

Treatment target for ApoB ≤ 0.8 g/L

If < 1.2 g/L

Treatment target for ApoB ≤ 0.8 g/L



RIs and DLs are often listed in the same column on reports, which can confuse the 
basis of terminology and the distinction between the two

Reference Intervals: The range of laboratory test results expected in a healthy 
reference population (commonly defined as the 2.5th and 97.5th percentiles)

Decision Limits: Threshold values, in which values exceeding or falling below the 
threshold indicating the patient is at a significantly higher risk of a clinical 
outcome or satisfies criteria for diagnosis of a specific disease

“When decision limits determined by national or worldwide consensus exist, these 
limits, rather than reference intervals should be reported” – CLSI EP28-A3c

Reference Intervals (RIs) vs Decision Limits (DLs)



Fasting versus non-fasting 

lipid profiles

• Non-fasting lipids more representative of the 

normal state 

• Increases convenience for patients

• Improve patient compliance

• Eliminates testing difficulty for patients who have 

trouble with prolonged fasting

• Samples received in lab throughout the day



Clinical Guidelines: Fasting or Non-Fasting?

• Danish Society for Clinical Biochemistry (2009)

• UK National Institute of Excellent (NICE, 2014)

• Canadian Cardiovascular Society Guidelines (2016)

• European Atherosclerosis Society and the European Federation of 

Clinical Chemistry and Laboratory Medicine (EAS/EFLM, 2016)

• 2019 ACC/AHA Guideline on the Primary Prevention o Prev f 

Cardiovascular Disease

Non-Fasting

Recommended



Why have fasting lipid profiles 

been the standard?

• Concern related to increase in TGs postprandial 

• LDL-c is calculated and was thought to be 

affected substantially by food consumption 

• Randomized lipid lowering trials have used 

fasting measurements



Challenges of fasting lipid profiles

• Patient compliance

• Difficult for patients that have 

difficulty with prolonged fasting

(Pediatrics, Geriatrics, …)

• Inconvenience

• Influx of samples early morning 



Fasting versus non-fasting lipid profiles

• Non-fasting lipids more representative of the 

normal state 

• Increases convenience for patients

• Improve patient compliance

• Eliminates testing difficulty for patients who 

have trouble with prolonged fasting

• Samples received in lab throughout the day



Perceived limitations to non-fasting lipids

• Fasting before a lipid profile assessment can 

provide more standardized measurements

• Non-fasting lipid profiles are less accurate 

• Fasting has been the standard, there are no 

guidelines suggesting cutoffs in non-fasting 

samples



Can non-fasting lipid 

profiles predict CVD risk?



Bansel et al,  JAMA 2007

c

≤ 1.02 1.03-1.66 ≥1.67

mmol/L

≤ 1.18 1.19-1.92 ≥1.93



Bansel et al,  JAMA 2007

Triglyceride concentrations measured 4 h 

postprandially had the strongest association with 

cardiovascular events, with a fully adjusted



Fasting vs. Non-fasting LDLc 

levels and all cause mortality

fasting and 

non-fasting

Doran et al,  Circulation. 2014; 130; 546

n= 16,161



How do lipid profiles 

vary in fasting vs. non-

fasting individuals?



5.18

4.14

3.11

2.10

1.04

5.18

4.14

3.11

2.10

1.04

mmol/L

Nordestgaard et al,  Europ Heart J, 2016



Study Study population TG TC
LDL

c
HDLc

Mora 

(2008)
Womens Health Study +16% -1% -5% nc

Langsted 

(2008)
Copenhagen General Population Study +21% -4% -6% -6%

Steiner 

(2011)

National Health and Nutrition 

Examination Survey
+10% -2% -4% nc

Langsted 

and 
Nordestgaard 

(2011) 

Men and Women without diabetes from 

the Copenhagen General Population 

Study

+14% -5% -9% nc

Sidhu and 

Naugler 

(2012)

Calgary Laboratory Services +21% nc -4% nc

Maximal Mean Changes 1-6 hr after consumption of a 
habitual meal as part of standard lipid profile



Nordestgaard et al,  Europ Heart J, 2016



Does fasting effect lipid profiles in young children? 



Modified from Anderson et al,  J Pediatr 2016



Modified from Anderson et al,  J Pediatr 2016

Fasting duration has a very small 

impact on lipids in early childhood

Little evidence to support the need for fasting lipids 



Decision Limits/Cut-offs for Fasting 

versus Non-Fasting Lipid Levels



Abnormal 
Concentrations

Non-fasting
(mmol/L)

Fasting
(mmol/L)

Change

Triglycerides ≥2 ≥1.7

Total Cholesterol ≥5 ≥5 No change

LDLc ≥3 ≥3 No Change

Remnant Cholesterol ≥0.9 ≥0.8

HDLc ≤1 ≤1 No Change

non-HDLc ≥3.9 ≥3.8

Apo B ≥1.0 g/L ≥1.0 g/L No Change

2016 European Atherosclerosis Society and the European 

Federation of Clinical Chemistry and Laboratory Medicine 

(EAS/EFLM) Guidelines  

Recommended Decision Limits/Cut-Offs



Concluding Remarks

• Non-fasted state represents the usual state during daytime 

in most people

• Variation in TGs, cholesterol and other lipids levels is 

relatively small with fasting vs. non-fasting profiles

• Non-fasting lipid profiles can predict CVD events as well 

as fasting

• However, non-fasting lipid profile testing is NOT 

recommended for patients with hypertriglyceridemia




