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Everything is Bigger in Texas… 



Our New Treadmill… 



Objectives 
 Review and contrast the various tools to assess 

cardiovascular risk (Framingham and Life-time Risk) 
and understand how to apply them. 

 Learn how to calculate Non-HDL, understand its 
importance in risk assessment, learn the Guideline-
supported goals, and how to apply Non-HDL in a 
cardiovascular prevention strategy. 

 Review the various means to detect early, pre-clinical 
atherosclerosis, contrast the advantages and 
disadvantages of these techniques, and be able to 
understand how use coronary artery calcium scoring to 
assess risk in a primary prevention population. 
 



Objectives - Restated 
 Get a Life! 
 The Coolest, Cheapest, Most Useful Lipid Measurement 

since Sliced-Spam. 
 Do our patients need a “Cardiac Colonoscopy”? 

 



The Challenge of Assessing 
Cardiovascular Risk… 

Complex disease with many overlapping 
and interacting “Risk Factors” 

 Should we focus on Moderate-Term Risk 
(10 year risk) or should we instead focus 
on Lifetime Risk? 

 Should we focus on the predisposing 
“Risk Factors” to understand who has 
“The Disease” or should we determine 
directly if the patient has “The Disease”? 
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Get a Life! 



The Problems with Framingham.. 

 Focuses on 10-year CV Risk, not lifetime 
 Clearly underestimates risk in the young(er) 

and women 
 Not designed to assess risk in those less than 

40 
 Does not take into account family history 
 Based on a homogenous, small, white-middle 

class population of suburban Boston.  
 A population-based model to be used decide 

upon therapy at the individual level. 



Presenter
Presentation Notes
Key Point 
Prelesional susceptible areas of the arterial wall occur early in the process of atherosclerosis and include diffuse intimal thickening without lipids or macrophages.1

Additional Information
LDL, very low-density (VLDL) remnants, and chylomicron remnants in the circulation �migrate through the arterial endothelium and into the intima of the arterial wall.1,2
Subendothelial matrix molecules are found in the extracellular space and on the surface of cells in the intima and consist of proteoglycans, collagen, elastin, fibronectin, vitronectin, fibulin, and a variety of bone-related matrix molecules.1
Types of matrix molecules and molecular species differ in prelesional-susceptible (ie, diffuse intimal thickening) vs lesion-resistant areas, presumably due to arterial flow characteristics, and contribute to the focal nature of atherosclerosis.1




Presenter
Presentation Notes
Key Points 
Retention and modification of subendothelial apolipoprotein B (ApoB) lipoproteins trigger a series of events that develop into a maladaptive inflammatory response.1 
In particular, monocytes enter the subendothelium and differentiate into macrophages.1

Additional Information
Modified LDL:
Possesses chemotactic activity, which facilitates the recruitment of circulating monocytes.2
Adhesion molecules promote the adherence of blood monocytes to endothelial cells and their migration into the subendothelial space.2
Inhibits the egress of macrophages and enhances uptake of apoB lipoproteins by macrophages through the acetyl-LDL (scavenger) receptor, leading to the generation of foam cells.2
Causes endothelial activation.3



Presenter
Presentation Notes
Key Points 
Macrophages ingest modified lipoproteins and become cholesterol-laden foam cells.1 
Eventually, T cells, mast cells, and other inflammatory cells enter the lesions and, along with macrophages, contribute to the maladaptive inflammatory response.1 
Lipoprotein retention in established lesions accelerates the process.1 




Presenter
Presentation Notes
Key Points 
Smooth muscle cells (SMCs) migrate into the intima and promote formation of a collagenous fibrous cap.1 
As the lesion progresses, macrophages die and eventually give rise to areas of necrosis filled with extracellular debris, cholesterol crystals, and proteases.1 



Lifetime risk estimates for total 
CVD by risk factor burden – 45y 
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Lifetime risk estimates for total 
CVD by risk factor burden – 55y 
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Lifetime risk estimates for total 
CVD by risk factor burden – 65y 



How confident are you that you can hit 
the target? 



Comparative CHD risk reduction of 
earlier and later LDL-C lowering 

Ference BA et al, J Am Coll Cardiol. 2012 doi: 10.1016 

Genetic studies 
Statin Trials 

Sample Size (N) 
312,321 
169,138 

Lower LDL-c 

0.25 mmol/L 
(9.7 mg/dl) 

0.125 mmol/L 
(4,8 mg/dl) 

1.0 mmol/L 
(38.7 mg/dl) 

0.5 mmol/L 
(19.3 mg/dl) 

OR (95%CI) P (difference) 

0.46 (0.41- 0.51) 
0.76 (0.74- 0.78) 

0.67 (0.64-0.72) 
0.87 (0.86-0.88) 

0.82 (0.80-0.85) 
0.93 (0.83-0.94) 

0.91 (0.89-0.92) 
0.96 (0.96-0.97) 

8.4 X 10-19 

8.4 X 10-19 

8.4 X 10-19 

8.4 X 10-19 



The Coolest, Cheapest, Most 
Useful Lipid Measurement 

since Sliced-Spam. 
 





Presenter
Presentation Notes
Key Points:
Role of the liver in cholesterol homeostasis:
TG-rich lipoproteins include chylomicrons (CMs) produced in the small intestine and very low-density lipoprotein (VLDL) produced in the liver. These lipoprotein particles undergo metabolism in the blood as TG is removed by lipoprotein lipase, thereby producing smaller and more cholesterol-rich remnant particles, which contain about equal amounts of cholesterol and TG. These remnant particles are taken up by receptors in the liver but also appear to be atherogenic. VLDL remnants (or intermediate-density lipoprotein) undergo further metabolism to LDL, which predominantly contains cholesterol and is atherogenic. Because LDL particles have a lower affinity for hepatic receptors than TG-rich remnants (because apoE is present on CMs and VLDL but is not present on LDL), LDL particles are usually the most numerous atherogenic lipoprotein particles and generally carry about 90% of apoB in the blood.1,2
The liver secretes cholesterol via apoB-100–containing VLDL into the circulation.3 
Hepatically derived apoB-100 lipoproteins carry TG, cholesterol, and cholesterol esters into the circulation.3
The liver clears apoB-100 lipoproteins via the LDL receptor.3
The liver clears CM remnants.4
Reverse cholesterol transport transfers excess cholesterol from foam cells to the liver via HDL.5
Free cholesterol is cleared from the peripheral tissues via HDL and cholesteryl ester transfer protein (CETP)-mediated transfer to apoB-containing lipoproteins.6



Presenter
Presentation Notes
Key Points:
A target goal for non–HDL-C was first noted in the 2001 NCEP Adult Treatment Panel III guidelines, which identified non–HDL-C as a secondary target of therapy in patients with high TG (≥200 mg/dL).1 
Subsequent to the 2001 NCEP ATP III guidelines, a number of other lipid management guidelines adopted the ATP III recommendation for non–HDL-C. 2–6 





Presenter
Presentation Notes
Key Points:
Based on data from the Framingham Heart Study, non–HDL-C appeared to be a better predictor of CHD incidence than LDL-C was.1
No association was detected between LDL-C and the risk for incident CHD within a given level of non–HDL-C.In contrast, a graded positive association was noted for non–HDL-C and risk for CHD incidence within each level of LDL-C.1
Additional Information:
Data from a pooled analysis of 5,794 subjects (2,693 men, 3,101 women) from the Framingham Cohort and the Framingham Offspring Studies were used to investigate how much non–HDL-C contributed compared with LDL-C in predicting CHD risk.1
The average follow-up time was about 15 years, during which a total of 990 incident CHD events (618 in men, 372 in women) were recorded.1
All lipid parameters were strongly associated with CHD risk in men and women. Because the results for men and women were so similar, men and women were grouped together for all analyses.1
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Treatment Guidelines  
Address Non–HDL-C 

Presenter
Presentation Notes
Let’s look at what the National Cholesterol Education Program says about Non–HDL-C.
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Executive Summary of the Third Report of NCEP ATP III. JAMA. 2001;285:2486–2497. Grundy S, et al. Circulation. 2004;110:227-239. 

aOptional goals for very high-risk patients are LDL-C <70 mg/dL and Non–HDL-C <100 mg/dL. 
bOptional goals if risk 10%–20% are LDL-C <100 mg/dL and Non–HDL-C <130 mg/dL. 

National Cholesterol Education Program 
Adult Treatment Panel III (NCEP-ATP III) 
• LDL-C is the primary target of cholesterol-lowering therapy  
• Non–HDL-C is the secondary target of therapy when TG levels are 200–499 mg/dL 

1° Target 2° Target 

Risk Category 
LDL-C Goal 

(mg/dL) 
Non–HDL-C Goal 

(mg/dL) 

CHD and CHD Risk Equivalent  
(10-year risk for CHD >20%) <100a <130a 

Multiple (2+) Risk Factors  
(10-year risk ≤20%) <130b <160b 

0–1 Risk Factor <160 <190 

Non–HDL-C goal is less than 30 mg/dL  
above desired LDL-C goals 

Presenter
Presentation Notes
Key Point: As seen in the NCEP ATP III Guidelines, after LDL-C goal is achieved and if TGs ≥200 mg/dL, the goal for the 2° target of therapy, Non–HDL-C, is 30 mg/dL higher than that of LDL-C across all risk categories.
LDL-C is the primary target of cholesterol-lowering therapy.
It is crucial to understand that the National Cholesterol Education Program has incorporated Non–HDL-C into the treatment guidelines, stating that Non–HDL-C is a secondary target of treatment in those patients whose TG are above 200 mg/dL, after the LDL-C goal has been achieved. 
As you can see here, for individuals with CHD or CHD risk equivalents, the recommended goal for LDL-C is <100 mg/dL. 
In 2004, the National Cholesterol Education Program suggested an optional target to an LDL-C of <70 mg/dL in very high-risk patients. Regardless, if patients reach their LDL-C goal, and triglycerides remain above 200 mg/dL, then it is recommended that the patient have a Non–HDL-C less than 30 mg/dL above the desired LDL-C goal.
The same holds true for patients in the moderate-risk and low-risk categories, with recommendations for LDL-C of less than 130 and a Non–HDL-C less than 160 for a moderate-risk patient, and less than 160 and 190 for LDL and Non–HDL respectively in the low-risk patient.
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A Sneak Preview of NCEP-ATP IV? 
• Calculate Non-HDL on everyone, regardless of triglycerides.  

1° Target 2° Target 

Risk Category 
LDL-C Goal 

(mg/dL) 
Non–HDL-C Goal 

(mg/dL) 

CHD and CHD Risk Equivalent  
(10-year risk for CHD >20%) <70 <100a 

Multiple (2+) Risk Factors  
(10-year risk ≤20%) <100b <130b 

0–1 Risk Factor <130 <160 

Non–HDL-C goal is less than 30 mg/dL  
above desired LDL-C goals 

Presenter
Presentation Notes
Key Point: As seen in the NCEP ATP III Guidelines, after LDL-C goal is achieved and if TGs ≥200 mg/dL, the goal for the 2° target of therapy, Non–HDL-C, is 30 mg/dL higher than that of LDL-C across all risk categories.
LDL-C is the primary target of cholesterol-lowering therapy.
It is crucial to understand that the National Cholesterol Education Program has incorporated Non–HDL-C into the treatment guidelines, stating that Non–HDL-C is a secondary target of treatment in those patients whose TG are above 200 mg/dL, after the LDL-C goal has been achieved. 
As you can see here, for individuals with CHD or CHD risk equivalents, the recommended goal for LDL-C is <100 mg/dL. 
In 2004, the National Cholesterol Education Program suggested an optional target to an LDL-C of <70 mg/dL in very high-risk patients. Regardless, if patients reach their LDL-C goal, and triglycerides remain above 200 mg/dL, then it is recommended that the patient have a Non–HDL-C less than 30 mg/dL above the desired LDL-C goal.
The same holds true for patients in the moderate-risk and low-risk categories, with recommendations for LDL-C of less than 130 and a Non–HDL-C less than 160 for a moderate-risk patient, and less than 160 and 190 for LDL and Non–HDL respectively in the low-risk patient.
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What is Non–HDL-C and  
How Is It Calculated  

Presenter
Presentation Notes
Let’s look at what Non–HDL-C is and how we can easily calculate this.
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HDL LDL IDL VLDL 
Chylomicron 

Remnant 

BAD GOOD 

Non–HDL-C = Total cholesterol − HDL-C 

Executive Summary of the Third Report of NCEP ATP III. JAMA. 2001;285:2486–2497.  
Blaha MJ, et al. J Clin Lipidol. 2008;2:267–273.  
Ballantyne CM, Clinical Lipidology: A companion of Braunwald’s Heart Disease. Philadelphia, PA: Saunder Elsevier; 2009 

Cholesterol/ 
Proteins/ 
Phospholipids 
 

Triglyceride 

BAD GOOD All Apo B-Containing Lipoproteins 

Non–HDL-C 

Apo A-I 
& 

Apo A-II 

Apo B Apo B Apo B Apo B 

Non–HDL-C is a Measure of All  
Atherogenic Particles  

Presenter
Presentation Notes
Key Point: Calculating Non–HDL-C accounts for all of the atherogenic, or “the bad,” cholesterol.
First, we need to clearly define Non–HDL-C and understand how Non–HDL-C is calculated. To calculate Non–HDL-C, we simply take the Total Cholesterol and subtract the HDL-C value. 
<Mouse Click> If we look more specifically, this slide illustrates further by using the lipoproteins we may have seen on lipid profiles, which include HDL, LDL, IDL, VLDL, and chylomicron remnants. 
Looking at each type of particle separately, we can see the composition of these lipoproteins.
<Mouse Click> As we all know, LDL carries what has long been known as the “Bad Cholesterol” and is identified by the Apolipoprotein B, or Apo-B, attached to each particle.
<Mouse Click> HDL carries the “Good Cholesterol” and has an Apolipoprotein A-1, or Apo A-1, attached to it.
<Mouse Click> If we look at Non–HDL-C, however, we expand our attention to address all of these Apo B-containing lipoproteins.
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How To Calculate Non–HDL-C 

Total Cholesterol 
HDL-C 

IDL-C 
VLDL-C 

LDL-C 

+ 
“Good” 

“Bad” – HDL-C 

Non–HDL-C 

Presenter
Presentation Notes
Key Point: Non–HDL-C is derived from a simple calculation. We subtract HDL-C from Total Cholesterol and get Non–HDL-C.
We start with Total Cholesterol, which includes HDL-C (i.e., the “good cholesterol”), and LDL-C, IDL-C, and VLDL-C (i.e., the “bad cholesterol”).
<Mouse Click> Then, we subtract the HDL-C value from the Total Cholesterol.
<Mouse Click> We are then left with Non–HDL-C which accounts for all the bad cholesterol. Not just LDL-C.
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Clinical Perspective on Using  
Non–HDL-C in Practice 

Presenter
Presentation Notes
Next, let’s look at the application of Non–HDL-C in clinical practice.
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Practical Aspects of Measuring Non–HDL-C 
1. No fasting needed 
2. No additional cost  
3. Quick calculation (TC – HDL-C) 
4. Established cut points based on LDL-C levels 
5. Existence within our current “cholesterol-oriented” 

conceptual framework established in current guidelines 

Ramjee V, et al. J Am Coll Cardiol. 2011;58:457–463.  
Robinson J, et al. J Am Coll Cardiol. 2009;53:316–322. 

Presenter
Presentation Notes
Key Point: Most important practical aspects of consistently using Non–HDL-C in one’s practice are summarized here and include lack of need for fasting, no additional cost, and simplicity of calculation. 
One that we have not discussed yet is the fact that no fasting is needed, which represents a convenience for the patient, allowing one to take the measurement when the patient is already in the office without having to schedule a separate appointment. 
There is no additional cost of implementing this “test” – indeed, it is not a test at all, but a simple and quick calculation that simply needs to be reported based on the standard lipid panel. 
As stated here, cutpoints are established based on already established ones for LDL-C levels, for which there is a large amount of evidence in the literature. 
In fact, Non–HDL-C represents an extension of an already established body of knowledge and exists within our LDL-focused framework. 
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Challenges to Implementing the Use of 
Non–HDL-C in Current Clinical Practice 
• Although Non–HDL-C is called out in the National 

Guidelines, it is usually not part of standard office protocol  
or group practice guidelines 

• Non–HDL-C is not automatically provided on most standard 
lab reports 
– Physicians will need to specifically request Non–HDL-C as part of  

the lab report for their patients 

• Physicians too busy to calculate it 
– Can request their labs to provide as an EMR “pop-up” for all patients 

Presenter
Presentation Notes
Key Point: This is a review of some challenges that clinicians may have implementing the use of Non–HDL-C in their practice.
Due to the fact that the majority of clinical labs do not automatically calculate Non–HDL cholesterol when a Lipid Profile is ordered, it is easily overlooked or forgotten.
At a minimum, it requires extra thought and diligence on behalf of health care providers to ensure that this important calculation is performed and integrated into the clinical profile of the patient. With that said, you may need to request that Non–HDL-C be added to lab reports.
In my clinical experience and after asking many primary care doctors, cardiologists, and endocrinologists about whether they routinely have, or use, Non–HDL cholesterol in their daily practice, we often find that Non–HDL-C is still not routinely integrated into their lipid treatment strategy despite Non–HDL-C being an important marker and being in the treatment guidelines.
Although the calculation of Non–HDL cholesterol from the standard lipid profile is simple and free, for various reasons Non–HDL cholesterol is generally not being routinely calculated for ALL patients.
Clinical Decision Support tools that are part of Electronic Medical Records can automatically do this calculation and prompt providers with this information but this would likely require you to specifically request it.
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Strategies to Make the Use of Non–HDL-C  
Part of Clinical Practice 
• Educate entire staff on importance of Non–HDL-C 
• Where in-office labs are available, have Non–HDL-C print  

on lab reports 
• Establish standard office protocol and provide training to 

understand: 
– How to calculate Non–HDL-C for all patients. Print the formula  

Non–HDL-C = TC–HDL-C on all patient charts 
– That the Non–HDL-C value can often be added to the lab report  

at no additional cost 
– If their lab or other labs in the area provide Non–HDL-C on their 

reports and how to request it 

Presenter
Presentation Notes
Key Point: This is a review of some simple steps that clinicians can take to implement the use of Non–HDL-C in their practice.
Top to bottom staff education is simple, efficient and inexpensive.
Many staff members are understandably unclear on what “Non–HDL cholesterol” means and how to calculate it.
Education on Non–HDL cholesterol may help all staff members to better understand and coordinate care for the patient and to empower staff members in educating the patient.
Uniform staff education may also help to ensure more routine implementation of the use of Non–HDL cholesterol values in the clinic.
Most in-office point-of-care lab systems already provide the Non–HDL cholesterol calculation with the Lipid Profile or can easily be modified to do so.
A simple to implement office protocol may be to place the Non–HDL-C calculation on the patient’s chart or EMR.
An aid to calculation may be to print the formula, TC minus HDL-C, on the chart or to use stickers containing the formula. The Non–HDL-C formula can also be printed and posted on the wall for ready reference.
Non–HDL-C may often be added to lab reports at no additional cost.
It is important to work with outside labs to request that they provide Non–HDL cholesterol values with Lipid Profiles.
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Real World Data on Reaching  
Non–HDL-C Goals 

Presenter
Presentation Notes
Let’s look at some Real World Data on reaching Non–HDL-C goals.



333-805102 37 

Majority of High-Risk Patients on Statin Monotherapy 
Reaching Optional LDL-C Goal (<70 mg/dL) are not 
achieving their Non–HDL-C Goal (<100 mg/dL)  
Retrospective analysis of the 359,681 high-risk patients on lipid therapy from  
the GE Healthcare Medical Quality Improvement Consortium database 

21% 24% 21%

79% 76% 79%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

High-risk Patients Prior MI Diabetes

a High-risk patients are those with CHD or a CHD risk equivalent (peripheral artery disease, symptomatic carotid artery disease, abdominal aortic 
aneurysm, or diabetes). 

bHigh-risk patients with prior MI are those with a history of MI (ICD codes 410.XX and 412.XX). 
c High-risk patients with diabetes are those with a history of diabetes (ICD code 250.XX) or who were prescribed an anti-diabetic therapy. 

(n=738) (n=10,409) (n=12,522) 

NOT AT GOAL: Not at optional 
Non–HDL-C (<100 mg/dL) goal 

AT GOAL: At optional Non–
HDL-C (<100 mg/dL) goal 

Data on file, Abbott Laboratories.  

 a  b  c 

All patients were on statin 
monotherapy for >90 days  
and had TG ≥200 mg/dL 

Presenter
Presentation Notes
Key Point: Majority of high-risk patients did not reach the recommended optional goals for LDL-C and Non–HDL-C levels.
In this retrospective analysis of 359,681 high-risk patients on lipid therapy, 12,522 �were on statin monotherapy, and were at the optional LDL-C goal of <70 mg/dL with TGs ³200 mg/dL. In this group, we can see that only 21% of these patients are achieving both of the optional NCEP goals for LDL-C (<70 mg/dL) and Non–HDL-C (<100 mg/dL).
When we look at those with a history of MI (n=738), we see that only 24% of those patients are achieving both of the optional NCEP goals for LDL-C (<70 mg/dL) and �Non–HDL-C (<100 mg/dL).
Finally, we see that in the diabetics from this study, only 21% of those patients are achieving both of the optional NCEP goals.
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In High-Risk Patients on Statin Monotherapy 
Reaching Goal for LDL-C (<100 mg/dL), Many  
are Still Not at Recommended Non–HDL-C Levels  
Retrospective analysis of the 359,681 high-risk patients on lipid therapy from  
the GE Healthcare Medical Quality Improvement Consortium database 

Data on file, Abbott Laboratories.  

NOT AT GOAL: Not at 
recommended Non–HDL-C 
(<130 mg/dL) goal 

AT GOAL: at recommended 
Non–HDL-C (<130 mg/dL) goal 

46% 51% 46%

54% 49% 54%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

High-risk Patients Prior MI Diabetes
(n=1,428) (n=22,089) (n=27,285) 

aHigh-risk patients are those with CHD or a CHD risk equivalent (peripheral artery disease, symptomatic carotid artery disease, abdominal aortic 
aneurysm, or diabetes). 

bHigh-risk patients with prior MI are those with a history of MI (ICD codes 410.XX and 412.XX). 
cHigh-risk patients with diabetes are those with a history of diabetes (ICD code 250.XX) or who were prescribed an anti-diabetic therapy. 

 a  b  c 

All patients were on statin 
monotherapy for >90 days  
and had TG ≥200 mg/dL 

Presenter
Presentation Notes
Key Point: Many high-risk patients are also not reaching the less aggressive Non–HDL-C goal after reaching the LDL-C goal of <100 mg/dL.
From this same retrospective analysis of 359,681 high-risk patients on lipid therapy, let’s take a look at what’s happening with Non–HDL-C in the high-risk patients that have achieved the NCEP goal for LDL-C of <100 mg/dL.
Overall, high-risk patients currently on statin monotherapy with TG ³200 mg/dL (n=27,285), we see that 54% are still not achieving the NCEP goal of a Non–HDL-C level of <130 mg/dL.
In those with prior MI (n=1,428), 49% did not achieve the NCEP goal of a Non–HDL-C level of <130 mg/dL.
And in diabetics (n=22,089), we see that 54% are still above the Non–HDL-C goal of �<130 mg/dL. 
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Case Studies:  
Role of Non–HDL-C 

Presenter
Presentation Notes
The following slides will illustrate some examples of how Non–HDL-C goals may be targeted, and the types of patients in whom this may be particularly relevant.
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Differences in Lipoprotein  
Cholesterol Distribution 

Less Apo B 
(Less LDL Particles) 

 

 LDL-C= 
130 mg/dL 

More Apo B 
(More LDL Particles) 

Otvos JD, et al. Am J Cardiol. 2002;90:22i–29i. 

TC 198 mg/dL 
LDL-C 130 mg/dL 
TG 90 mg/dL 
HDL-C 50 mg/dL 
Non–HDL-C 148 mg/dL 

TC 210 mg/dL 
LDL-C 130 mg/dL 
TG 250 mg/dL 
HDL-C 30 mg/dL 
Non–HDL-C 180 mg/dL 

Presenter
Presentation Notes
Key Point: Patients with the same LDL-C many have very different Non–HDL-C levels. 
In this example, we have two individuals that have the same LDL-C, 130 mg/dL <mouse click>, however their Non–HDL-C is quite different.
The individual on the left has normal TG and normal HDL-C ― especially if he is a male. The one on the right, however, has low HDL-C, which often goes hand in hand with high TG, as it does here. 
It is important to know that, in the presence of high TG, there may be a larger number of LDL particles, i.e. more Apo B particles. The person on the left has less Apo B, so less atherogenic particles.
Simply measuring LDL-C may not allow you to distinguish between these two scenarios. 
However, you can see that Non–HDL-C reflects the difference ― the individual with the larger number of atherogenic particles also has higher Non–HDL-C, at 180, than the one with fewer large particles. Therefore two patients with the same LDL-C level but different TG levels can have very different levels of risk, but it’s not as obvious if you don’t routinely calculate the Non–HDL-C.
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Reviewing the Practical  
Aspects of Non–HDL-C  
• Non–HDL-C consists of all the “bad” cholesterol 
• Non–HDL-C can be easily and accurately calculated on  

all routine lipid profiles 
• Can be obtained from fasting or non-fasting patients 
• No additional expense to the patient or third-party payer 
• It is treatable 
• Targeted in current treatment guidelines 

Presenter
Presentation Notes
Key Point: This is a review of all that we have discussed, showing the important points of using Non–HDL-C in clinical practice. 
(The speaker can read the bullets, while paraphrasing.)
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The Role of Alcohol and Heart Disease 



333-805102 

A Fifth of Bourbon and an Aspirin Reduces 
Awareness of Heart Attacks by 85% 
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Why is my cholesterol so high, Doc? 



Risk of Major Cardiovascular Events 
by LDL and non-HDL Cholesterol 
Categories 

45 

Target Level

LDL-C
≥ 100 mg/dL
≥ 100 mg/dL
< 100 mg/dL
< 100 mg/dL

Non–HDL-C
≥ 130 mg/dL
< 130 mg/dL
≥130 mg/dL
< 130 mg/dL

HR
(95% CI)

1.21 (1.13-1.29)
1.02 (0.92-1.12)
1.32 (1.17-1.50)
1.00 [Reference]

No. of Major
CVEvents

1877
467
283

2760

Total No. of
Participants

10419
2873
1435

23426

HR (95% CI)
1.00.5 2.0

Boekholdt MSS et al JAMA, March 28, 2012—Vol 307, No. 12 



                  CC-46 
Sachdeva et al, Am Heart J 2009;157:111-7.e2. 

LDLC Levels in 136,905 Patients Hospitalized With CAD: 2000- 2006 

LDLC (mg/dL) 130-160 > 160 < 130 



Improvement in C statistic with 
apolipoproteins on top of 

conventional factors 

47 

Marker  Improvement in C 
statistic (95% CI) 

Net reclassification 
improvement, % (95% CI) 

ApoB+apoA1  0.0006 (0.0002-0.0009) -0.10 (-0.49-0.29) 

Lp(a)  0.0016 (0.0009-0.0023) 0.05 (-0.59-0.70) 

Lp-PLA2  0.0018 (0.0010-0.0026) 0.81 (-0.15-1.77) 

The Emerging Risk Factors Collaboration, JAMA 2012;307:2499-2506 





Objectives - Restated 

Is there a need for a “Cardiac 
Colonoscopy”? 

 





Lindsay and Choudhury, Nature Reviews: Drug Discovery 2008, 7: 517-29 

Imaging the vessel in 
atherosclerosis 





Coronary Calcium and Atherosclerosis: 
Pathology Evidence 

 Coronary calcium invariably 
indicates the presence of 
atherosclerosis, but atherosclerotic 
lesions do not always contain 
calcium (1-3). 

 Calcium deposition may occur 
early in life, as early as the second 
decade, and in lesions that are not 
advanced (4-5). 

 Correlates with plaque burden; 
highly sensitive for angiographic 
disease 
 1) Wexler et al., Circ 1996; 94: 1175-92, 2) Blankenhorn and Stern, Am J Roentgenol 1959; 

81: 772-7, 3) Blankenhorn and Stern, Am J Med Sci 1961; 42: 1-49, 4) Stary, Eur Heart J 
1990; 11(suppl E): 3-19, 5) Stary, Arteriosclerosis 1989; 9 (suppl I): 19-32. 



Cumulative Incidence of Any Coronary 
Event: MESA Study  

(Detrano et al., NEJM 2008) 



Risk Factor-Adjusted Hazard Ratios by 
Coronary Calcium Score: MESA Study 

(Detrano et al., NEJM 2008) 



Area Under Curve for Risk Factors Alone 
and Risk Factors Plus CAC by Ethnic Group:  

MESA Study (Detrano et al., NEJM 2008) 



Net Reclassification of CHD Risk by 
Coronary Calcium: MESA Study 

(Polonsky et al., JAMA 2010) 

The addition of CAC to models 
with age, gender, ethnicity and 
risk factors alone resulted in net 
reclassification of 0.25 (p<0.001); 
23% of those with events were 
reclassified as high risk and 13% 
without events were reclassified 
as low risk. 



Annual CHD Event Rates (in %) by Calcium Score Events by 
CAC Categories in Subjects with DM, MetS, or Neither Disease 

(Malik and Wong et al., Diabetes Care 2011) 

Coronary Heart Disease 

Coronary Artery Calcium Score 
ACCF/AHA 2010 Guideline:   CAC Scoring for CV risk assessment in 
asymptomatic adults aged 40 and over with diabetes (Class IIa-B) 
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CAC Score Compared With FRS 
Prevalence of coronary artery calcium (CAC) scores >0 and ≥100 compared across 10-year Framingham Risk Score (FRS) strata in 
the CARDIA study. There was significant concordance between CAC prevalence/amount and FRS such that prevalence of CAC 
scores >0 and ≥100 were low in the lower FRS strata and increased with higher FRSs. 
 



Indications for CAC Assessment  
(Greenland et al., ACCF/AHA Guideline for Assessment of 

Cardiovascular Risk in Asymptomatic Adults (Circulation, 2010) 
  

 • CV risk assessment in asymptomatic adults at 
intermediate risk (10-20% 10-year risk) (Class IIa, 
Level of Evidence B) 

• CV risk assessment in persons at low to 
intermediate risk (6-10% 10-year risk) (Class IIb, 
Level of Evidence B) 

• CV risk assessment in asymptomatic adults with 
diabetes (Class IIa-B) 

• Persons at low risk (<6% 10-year risk) should not 
undergo CAC measurement for CV risk 
assessment (Class III, Level of Evidence B) 
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CHD Event Rates (Per 1,000 Person-Years) 
Event rates are according to C-reactive protein (CRP) and coronary artery calcium (CAC) levels among those with low-density 
lipoprotein <130 mg/dl. CHD = coronary heart disease. 
 

Figure Legend: 





Top five causes of global 
DALY 

The Lancet, Vol 380 December 15/22/29, 2012 

Lower respiratory infections 

Diarrhoea 

Preterm birth complications 

Ischaemic heart disease 

Stroke 

Ischaemic heart disease 

Lower respiratory infections 

Stroke 

Diarrhoea 

HIV/AIDS 

1990 2010 

Communicable, maternal, neonatal, and nutritional disorders 

DALY = Disability-Adjusted Life Years 

Non-communicable disease 





Conclusions 
 We need to make the diagnosis and treatment 

more closely resemble the natural history of the 
disease of atherosclerosis. 

 Novel approaches include changing the time-
scale of assessment and treatment, particularly 
as medical therapy becomes cheaper via 
cheaper proven, time-tested pharmacotherapy 
 



Interactive effects of fitness and  
statin treatment on relative mortality risk 
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Conclusions - Continued 
 A growing awareness that atherosclerosis is a 

medical condition and but unfortunately largely 
treated as a surgical emergency. 

 Non-HDL and Coronary Artery Calcium Scoring 
are very promising tools that may allow us to 
better understand who has early, preclinical 
atherosclerosis. 

 These efforts will ultimately require a team-based 
approach with all stakeholders involved and 
invested in these strategies. 
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ACS 

LAD 

Positive remodeling (+), Soft plaque (+),  
Fibrous plaque (+),        Calcification (-) 

Motoyama et al. JACC 2007;50:319-26 
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% of Patients Subsequently Resulting in ACS by 
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1,059 pts with CCTA followed up for 27 ± 10 mo 
ACS developed in 15 patients.  
None had >75% stenosis in the culprit lesion at time of CCTA 

Adverse features (F): 
    positive remodeling 
    low-attenuation plaques 
 
 

Motoyama et al. JACC 2009;54:49-57 



All-Cause Mortality from CCTA Findings in the CONFIRM 
Registry (Min et al., JACC 2011) 

 24,775 pts underwent >=64 detector CCTA 
 After 2.3 years follow-up 404 deaths occurred 
 HR for death was 2.6 for obstructive and 1.6 for 

nonobstructive (both p<0.01) 
 HR by no of obstructive vessels was 1.6 for 

nonobstructive, 2.0 for 1 vessel, 2.9 for 2 vessels, and 
3.7 for 3+ vessels (all p<0.01) 

 Absence of CAD by CCTA was associated with low 
incident death rates (0.28%). 

 Hazards for death from multiple vessel CAD were 
higher for younger persons and women. 
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Flow Chart of the Follow-Up 
In all, 6,477 consecutive patients who underwent cardiac computed tomography between January 2007 and August 2008 in Fu Wai 
Hospital were evaluated. For the present study, 5,007 patients were finally enrolled, and 4,425 patients were finally analyzed. CT = 
computed tomography; MACE = major adverse cardiac events. 
 

Figure Legend: 
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Kaplan-Meier Curves of MACE as Stratified by Coronary CTA Features 
(A) Coronary computed tomography angiography (CTA) categories stratified into no plaque (red line), no obstructive (yellow line), 1-
vessel disease (blue line), 2-vessel disease (green line), and 3-vessel disease (purple line). (B) Coronary artery calcium score (CACS) 
categories stratified into CACS = 0 (red line), CACS 1 to 100 (yellow line), CACS 101 to 400 (blue line), and CACS >400 (green line). 
(C) The characteristics of the plaques categories stratified into calcified plaque (red line), noncalcified plaque (yellow line), and 
mixed plaque (blue line). The cohort was followed up for a median of 1,081 days (quartile 1 = 960 days, quartile 3 = 1,192 days). 
MACE = major adverse cardiac events. 
 

Figure Legend: 
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Unadjusted Cardiac CT Findings for Predicting MACE 
Computed tomography (CT) strata for coronary artery calcium score (CACS) and several coronary computed tomography 
angiography (CTA) findings demonstrated significant associations with major adverse cardiac events (MACE). LM = left main. 
 

Figure Legend: 
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ROC Curves of 3 Models 
Receiver-operating characteristic (ROC) curves show the incremental value of coronary artery calcium score (CACS) and coronary 
computed tomography angiography (CTA): risk factors only (area under the curve [AUC] 0.71; 95% confidence interval [CI]: 0.68 to 
0.74, p < 0.001 [blue line]). Risk factors plus CACS (AUC 0.82; 95% CI: 0.80 to 0.85, p < 0.001 [yellow line]), and risk factors plus 
CACS plus coronary CTA (AUC 0.93; 95% CI: 0.92 to 0.95, p < 0.001 [red line]). Green line indicates reference line. 
 

Figure Legend: 



Smokers – Non Smokers 
3-fold difference in annual death rates  
on mortality from age 35 years to age 80 years 

Kirstin Pirie et al, Lancet, October 2012 
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