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Atherosclerosis does not progress when LDL is < 1.73 mmol/l 

O’Keefe et al. JACC 2004;43:2142-6. 



LDLc - The greater the reduction the greater 
the benefit 
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R2=0.63, p<0.003  

Brady A, Betteridge J.  Br J Cardiol 2003 

Reduction in cholesterol (mmol/l) 

Présentateur
Commentaires de présentation
No clear target – the lower the cholesterol the greater the benefit

Targets and goals for total or LDL cholesterol reduction give the impression that there is a point where treated individuals realise the benefit of treatment. However all the data we have, such as this, indicates that in general the greater the cholesterol reduction achieved the greater the benefit realised in terms of reduction in cardiovascular risk.

Furthermore it is cholesterol reduction which seems to deliver the benefit. The POSCH and LRC studies shown here did not feature statin therapy – indeed POSCH was a study in which bowel surgery (ileal bypass) was used to lower cholesterol in individuals at very high risk.

Reference

Brady A, Betteridge DJ. Prevalence and risks of undertreatment with statins. Br J Cardiol 2003:10: 218-19



LDLc - The greater the reduction the greater 
the benefit 

0 
5 

10 
15 
20 
25 
30 
35 
40 
45 

0 0.5 1 1.5 2 

%
 re

du
ct

io
n 

in
 C

H
D

 e
ve

nt
s 

ALLHAT 

LRC 
LIPID 

HPS 
CARE 

AFCAPS 

PROSPER 

WOSCOPS 

POSCH 

4S 
ASCOT 

R2=0.63, p<0.003  

Brady A, Betteridge J.  Br J Cardiol 2003 

Reduction in cholesterol (mmol/l) 

Présentateur
Commentaires de présentation
No clear target – the lower the cholesterol the greater the benefit

Targets and goals for total or LDL cholesterol reduction give the impression that there is a point where treated individuals realise the benefit of treatment. However all the data we have, such as this, indicates that in general the greater the cholesterol reduction achieved the greater the benefit realised in terms of reduction in cardiovascular risk.

Furthermore it is cholesterol reduction which seems to deliver the benefit. The POSCH and LRC studies shown here did not feature statin therapy – indeed POSCH was a study in which bowel surgery (ileal bypass) was used to lower cholesterol in individuals at very high risk.
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Reduce LDL-C and raise HDL-C 

Third Report of the NCEP Expert Panel (2002). NIH Publication No. 02-5213 
http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.pdf 

1% decrease in 
LDL-C gives 1% 
decrease in CHD 

risk 

 
1% increase in 

HDL-C gives 2-3% 
decrease 

in CHD risk 

Présentateur
Commentaires de présentation
Get the LDL lower and the HDL higher

Following on from the last slide the evidence is that in cholesterol management the above facts are true.

The support for the above figures is detailed below:

In the USA, the NCEP Expert Panel have estimated, based on data from epidemiology studies as well as intervention studies, that each 1% decrease in LDL-C equates to a 1% reduction in CHD risk.
In addition, every 1% decrease in HDL-C equates to a 2-3% reduction in CHD risk.

Reference
1. Third Report of the NCEP Expert Panel (2002). NIH Publication No. 02-5213. Website: http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.pdf





Low HDL-C and Cardiovascular Risk 
 

An Independent and Frequent Risk Factor 
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Controls Cases 
Risk Factor (N=601) (N=321) 
Cigarette smoking 29% 67%* 

HDL-C <0.90 mmol/l 19% 63%* 

Hypertension (BP 
>150/90 mmHg) 21% 41%* 

LDL-C ≥160 mg/dL 26% 26%* 

Diabetes mellitus 1% 12%* 



Why Does HDL Protect? 

HDL 

Protection 
against oxidation 

Modulation of 
endothelial function 

Protection of the vessel wall 

Cholesterol 
acceptor 

Cholesterylester 
donor 

Reverse 
Cholesterol  
Transport (RCT) 

Endothelial repair 

Anti-thrombotic 

Anti-inflammatory 



Other serum lipids 

• Non-HDLc 
 

• Triglycerides 
 

• Lp(a) 
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Présentateur
Commentaires de présentation
Summary of Statin Initiation Recommendations for the Treatment of Blood Cholesterol to Reduce ASCVD Risk in Adults (See Figures 3, 4, and 5 for More Detailed Management Information). Colors correspond to the Classes of Recommendation in Table 1. Assessment of the potential for benefit and risk from statin therapy for ASCVD prevention provides the framework for clinical decision making incorporating patient preferences. *Percent reduction in LDL-C can be used as an indication of response and adherence to therapy, but is not in itself a treatment goal. †The Pooled Cohort Equations can be used to estimate 10-year ASCVD risk in individuals with and without diabetes. The estimator within this application should be used to inform decision making in primary prevention patients not on a statin. ‡Consider moderate-intensity statin as more appropriate in low-risk individuals. §For those in whom a risk assessment is uncertain, consider factors such as primary LDL-C ≥160 mg/dL or other evidence of genetic hyperlipidemias, family history of premature ASCVD with onset <55 years of age in a first-degree male relative or <65 years of age in a first-degree female relative, hs-CRP ≥2 mg/L, CAC score ≥300 Agatston units, or ≥75th percentile for age, sex, and ethnicity (for additional information, see http://www.mesa-nhlbi.org/CACReference.aspx), ABI <0.9, or lifetime risk of ASCVD. Additional factors that may aid in individual risk assessment may be identified in the future. ‖Potential ASCVD risk-reduction benefits. The absolute reduction in ASCVD events from moderate- or high-intensity statin therapy can be approximated by multiplying the estimated 10-year ASCVD risk by the anticipated relative-risk reduction from the intensity of statin initiated (~30% for moderate-intensity statin or ~45% for high-intensity statin therapy). The net ASCVD risk-reduction benefit is estimated from the number of potential ASCVD events prevented with a statin, compared to the number of potential excess adverse effects. ¶Potential adverse effects. The excess risk of diabetes is the main consideration in ~0.1 excess cases per 100 individuals treated with a moderate-intensity statin for 1 year and ~0.3 excess cases per 100 individuals treated with a high-intensity statin for 1 year. In RCTs, both statin-treated and placebo-treated participants experienced the same rate of muscle symptoms. The actual rate of statin-related muscle symptoms in the clinical population is unclear. Muscle symptoms attributed to statin therapy should be evaluated (see Table 8, Safety Recommendation 8). ABI indicates ankle-brachial index; ASCVD, atherosclerotic cardiovascular disease; CAC, coronary artery calcium; hs-CRP, high-sensitivity C-reactive protein; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; and RCT, randomized controlled trial.



Simon Broome Criteria 
 A diagnosis of definite familial hypercholesterolaemia 

requires: 

 

 cholesterol >7.5 mmol/l in an adult (>6.7 mmol/l in children under 
16) or LDL cholesterol >4.9 mmol/l in adults  

 plus tendon xanthomas in patient or first or second degree relative.  

 

 A diagnosis of possible FH requires: 

 

 cholesterol >7.5 mmol/l in an adult (>6.7 mmol/l in children under 
16) or LDL cholesterol >4.9 mmol/l in adults  

 plus family history of MI before 60 years in first degree relative 
or cholesterol >7.5 mmol/l in first or second degree relative.  

 



Changes in use of serum lipids 

• Continued use for risk estimation 
• Decreasing use of absolute decision 

limits 
 

• Increasing use of non-HDLc 
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Total cholesterol – 3% positive bias, 4% analytical CV 
 
- 9% false positives using a treatment threshold of 6.2 mmol/l 



Am JCardiol 2015;116:538e540 



Impact of assay bias on distribution of cholesterol in middle aged men 

Petersen et al. Clinica Chimica Acta 260 (1997) 189 206 



Impact of assay bias on distribution of cholesterol in middle aged men 

Petersen et al. Clinica Chimica Acta 260 (1997) 189 206 



Petersen and Klee Clinica Chimica Acta 432 (2014) 127–134 



Petersen and Klee Clinica Chimica Acta 432 (2014) 127–134 



Cholesterol: Probability for Treatment with one and two 
Samplings as Function of Set-point
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Supplementary Fig. 2. Effects of within-subject biological variation of serum-cholesterol, analytical bias and imprecision on cut-off, shown in the figure 
with two abscises, one lower for cholesterol in mmol/L and the other upper for the same in natural logarithms The cumulated frequency distribution of 
values with a CVwithin-subject   = 6.0  % around the cut-off point 6.21 mmol/L for one sampling (pink) and for two samplings (green).  

Petersen and Klee Clinica Chimica Acta 432 (2014) 127–134 



Distribution of Set-Points of Low Risk Individuals and 
Probability of Results Above Cut-Off - No Bias
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Laboratory users and lipid standardization 

 Specialists are aware of biological 
variability 

 Other clinicians believe results 

 Patients believe results 

 

 We reinforce this by reporting exact 
values 

 



Impact on patient management 

 Management decisions vary for patients 
close to decision thresholds 

-  Family screening 

- Initiation of treatment 

- Intensification of treatment 

 

 



Can we do better? 



antioxidant content  
LDL receptor affinity 

27 26 25.5 24.2 21.8 
Particle diameter (nm) 

I II III IV 

1.025 1.034 1.038 1.049 1.065 

Particle density (g/ml) 

triglyceride content 
susceptibility to oxidation 

Heterogeneity of LDL 



HDL and inflammation 

Anti-inflammatory HDL                           Pro-inflammatory HDL 



Apolipoprotein measurement 

 ApoB and ApoA1 

 Others 

 May offer improved reproducibility and 
better clinical utility 

 But measurement not widely available 
and guidelines are lipid based 
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