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Foam Cells 
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Classic 5 part NEJM series that put lipidology on the map 
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January 1988           
Arch Internal  Med 

1988;148:36-69 

ATP-I 
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Classification, mg/dL 
Desirable LDL-C  
Borderline high-risk LDL-C  
High Risk LDL-C 

< 130          
130 to 159    
≥ 160  

Dietary treatment  

Without CHD or 2 risk factors 

With CHD or 2 other risk factors 
Drug treatment  

Without CHD or 2 risk factors 

With CHD or 2 other risk factors 

≥ 160                         < 160 

≥ 130                         < 130 

≥ 190                         < 160 

≥ 160                         < 130 

Initiation level mg/
dL 

Minimal Goal mg/
dL 

Classification and Treatment 
Decisions Based on LDL-C 

Risk factors = male sex, family 
history premature CHD, smoking, 
HTN, low HDL-C, DM, ASCVD or 

PVD or obesity 



March 1994           
Circulation1994;89:3

1329-1445 

ATP-II 



           Circulation1994;89:31329-1445 

Dietary treatment  
Without CHD and fewer than  2 risk factors 
Without CHD and with 2 or more risk factors 
With CHD 

Drug treatment  
Without CHD and fewer than  2 risk factors 
Without CHD and with 2 or more risk factors 
With CHD 

≥ 160 mg/dL             < 160 mg/dL 

Initiation level LDL-C Goal 

≥ 130 mg/dL             < 130 mg/dL 
≥ 100 mg/dL             < 100 mg/dL 

Consideration Level LDL-C Goal 

≥ 190 mg/dL             < 160 mg/dL 
≥ 160 mg/dL             < 130 mg/dL 
≥ 130 mg/dL             < 100 mg/dL 

In men < 35 years old and premenopausal women with LDL-C of 190 – 219 mg/dL, drug 
therapy should be delayed except in high-risk patients such as those with diabetes. 

In patients with CHD and LDL-C of 100-129 mg/dL, the physician should exercise clinical 
judgment in deciding whether to initiate drug therapy 
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Final Report  Circulation 2002;106:3143-3421 
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A low HDL cholesterol level is 
strongly and inversely associated 

with risk for CHD 

NCEP JAMA 2001;285:2486   Final Report  Circulation 2002;106:3143-3421 



≥190  
(160–189: LDL-
lowering drug 

optional) 
≥160 <160 0–1 Risk Factor 

10-year risk 10–
20%: ≥130 

10-year risk <10%: 
≥160  

≥130 <130 2+ Risk Factors  
(10-year risk ≤20%) 

≥130  
(100–129: drug 

optional) 
≥100 <100 

CHD or CHD Risk 
Equivalents 

(10-year risk >20%) 

LDL Level at Which  
to Consider 

Drug Therapy  
(mg/dL) 

LDL Level at Which 
to Initiate 

Therapeutic 
Lifestyle Changes 

(TLC) (mg/dL) 
LDL Goal 
(mg/dL) Risk Category 



Diabetes is a major independent 
risk factor for CHD and should be 
treated as a CHD risk equivalent 

NCEP JAMA 2001;285:2486   Final Report  Circulation 2002;106:3143-3421 



NCEP JAMA 2001;285:2486   Final Report  Circulation 2002;106:3143-3421 
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Going Beyond 
LDL-C 

ATPII ATPIII 

Metabolic 
Syndrome 



LDL-C Goal 
(mg/dL) Risk Category Non-HDL-C  

Goal (mg/dL) 

CHD and CHD Risk Equivalent 
(10-year risk for CHD >20%) 

Multiple (2+) Risk Factors 
(10-year risk <20% ) 

 0–1 Risk Factor  
(10 year risk <10%) 

NCEP JAMA 2001;285:2486   Final Report  Circulation 2002;106:3143-3421 



Framingham Heart Study: Non HDL-C and           
VLDL-C and Their Risk Predictive Values              

in Coronary Heart Disease 

Jian Liu, -- Scott Grundy et al. Am J Cardiol 2006;98:1363-1368 
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Non HDL-C and VLDL-C and Their Risk 
Predictive Values in Coronary Heart Disease 



 Robinson J et al. J Am Coll Cardiol 2009;53:316–22 
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The crude risk estimates from the individual studies are plotted along with their associated 95% confidence intervals. Statin trials are in black; 
fibrate trials are in pink; niacin trials are in blue (UCSF-SCOR was not plotted); and the POSCH, Oslo, and LRC trials are in green. The relative 
risks from the 3 trials, POSCH, Oslo, and LRC, were plotted but they are not included in the modeling. 
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VLDL-C 

IDL-C 

LDL-C 

► Non HDL-C can be increased by: 

► High LDL-C 

► Low HDL-C 

► High VLDL-C 

ApoB-Lipoproteins ApoA-I Lipoproteins 

VLDL-C = TG/5 
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COMBINATION THERAPY 

NCEP JAMA 2001;285:2486   Final Report  Circulation 2002;106:3143-3421 
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September 2001                                                   
Circulation Volume 104  pp 1577 –1579. 



*The use of resin is 
relatively contraindicated 
when TG >200 mg/dL 

Smith SC, et al. Circulation. 2001;104:1577-1579. 



Addendum 



Circulation 2004;110:227-239 



JACC  2006;47:2130 –9. 





Adapted from Castelli. Atherosclerosis. 1996;124(suppl):S1-S9. 
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Ford ES  et al Circulation. 2009;120:1181-1188. 

Trends in the age-adjusted prevalence of categories of total cholesterol 
(mmol/L) among adults not using cholesterol-lowering medications 

1971-1975 1976-1980 1988-1994 1999-2004 
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Total Cholesterol (mg/dL) 

< 200 

≥ 200 - < 249 
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20.8 18.5 



Cohen J, et al. Circulation AHA Scientific Sessions 11/2008 New Orleans 
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LDL-C values have been dropping 
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1976-1980 
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1988-1994 
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N = 1785 N = 1462 N = 1817 



Sachdeva  A, et al. Am Heart J 2009;157:111-7.e2 
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LDL Cholesterol Level (mg/dL) 

 The mean LDL-C was 104.9 ± 39.8 mg/dL. 

  Half the patients hospitalized with CAD had 
admission LDL-C <100 mg/dL 

 LDL-C<70 mg/dL was observed in 17.6% of 
patients.  

 Less than one quarter of patients had an admission 
LDL-C >130 mg/dL. 

 Among those patients without prior 
history of CAD, other ASHD, or 
diabetes, 41.5% had LDL-C <100 
mg/dL and 12.5% had LDL–C <70 
mg/dL).  

LDL-C 

n > 136,000 

 Only 29.2% of the patients without 
prior history of ASHD or diabetes 
had  LDL –C ≥ 130 mg/dL. 



Trends in the age-adjusted prevalence (95% confidence interval) of low risk factor 
burden for cardiovascular disease among US adults 25 to 74 years of age. 

Ford ES  et al Circulation. 2009;120:1181-1188. 
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PLT <0.001 PNLT <0.001 PNLT =0.001 PLT <0.001 PLT = 0.001 PNLT <0.001 

Total and Gender PLT = p value for linear 
trend for model 

containing a single term 
for time 

PNLT = p value for 
quadratic term for model 
containing a term for time 

and its squared term. 

% of low 
risk 

persons 
has been 
dropping 

since 
early 
1990’s 
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Trends in the age-adjusted prevalence of categories of BMI  
among adults not using cholesterol-lowering medications 

1971-1975 1976-1980 1988-1994 1999-2004 
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Cohen J, et al. Circulation AHA Scientific Sessions 11/2008 New Orleans 
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Triglyceride Level (mg/dL) 
320 

The temporal trends in admission 
triglyceride levels were similar in 

patients receiving and not receiving 
lipid medications before admission. 

n > 136,000 





During the period 
2000–2006, there 

was a 10% (p 0.001) 
decrease in the 
levels of HDL 

cholesterol from a 
mean of 43 mg/dL to 

39 mg/dL  

.Over the same 
period, a 

proportionately 
smaller but 
statistically 

significant decrease 
in LDL cholesterol 

levels was also 
observed 

As the prevalence of obesity and metabolic syndrome continues to increase in many 
societies, it is reasonable to expect that HDL-C levels will continue to decrease among 

patients with ACS as well as those with other manifestations of CAD, and that low 
HDL may become the dominant manifestation of dyslipidemia in many of these 

patients. 

Sachdeva  A, et al. Am Heart J 2009;157:111-7.e2 
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There were 54.6% of patients hospitalized with 
CAD with admission HDL-C levels <40 mg/dL. 

HDL-C ≥60 was observed in just 7.8% of 
patients. In established patients with vascular 
disease or diabetes, admission HDL-C level 

were <40 mg/dL in 56.9%. 

Among the 21.1% of patients receiving lipid-
lowering medications before admission, HDL-C 

levels were similar to those not previously treated 
with lipid-lowering medications                                

(39.6 ± 2.6 mg/dL). 

The HDL-C for patients presenting with acute 
coronary syndromes were 39.5 ± 13.2 mg/dL, 

versus 40.5 ± 13.3 mg/dL for patients with stable 
CAD diagnoses. 

There was a 10% decrease in admission HDL-C levels over the 6-year period is 
quite notable and may reflect increasing rates of obesity, insulin resistance, and 
diabetes. 

n > 136,000 



Eddy D et al. Diabetes Care 32:361–366, 2009 



J Clin Lipidol 2009;3:151-152 

W. Virgil Brown MD 



Amoris                
Dubbo                   
ARIC                
Women’s Health 
GRIPS           
Quebec               
Caerphilly 
Physician’s Health 
Nurses Health 
BUPA   AF/
TexCAPS NPHS2           
MONICA-Augsburg 
ULSAMP         
Reykjavk           
Kuopio                 
KIHD              
Guernsey  
Glostrup 

Overall 

1743 
899 
725 
464 
299 
262 
261 
246 
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229 
181 
163 
145 
135 
104 
86 
51 
51 
42 
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Contois JH, et al. Clinical Chemistry 2009; 55:407-419   

Meta-analysis of prospective studies of apoB. It is 
clear from their analysis that apoB is a significant 
predictor of CHD, with an overall relative risk of 
about 2.0 for the upper vs the lower tertile.                       
J Intern Med 2006;259:481–92. 



Changing Face of Lipidology 



Cromwell W et al. J Clin Lipidol 2007;1:583-592 
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Low LDL-C 
n=1249 

High LDL-C 
n=1251 

High LDL-C 
n=284 

Low LDL-C 
n=282 

Event-free survival among participants 
with low-density lipoprotein cholesterol 

(LDL-C) and LDL particle number  
(LDL-P) above or below the median.  

Median values were 131 mg/dL for  
LDL-C and 1414 nmol/L for LDL-P. 

Atherogenic Particle number 
(LDL-P) is the key risk factor 

Low LDL-P  

Low LDL-P  

High LDL-P 

High LDL-P 

Significant # of           
LDL-C / CV-risk 

disconnects 

3066 individuals (mean age 51 years; 53% women) 
were eligible and constituted the study sample. 
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Diabetes Care 2008;31:811-822 
JACC 2008;51:1512–24 



Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822 



Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822 



Brunzell JD, Davidson M, Furberg CD et al. Diabetes Care 2008;31:811-822 



Contois JH, et al. Clinical Chemistry 2009; 55:407-419   

407-419 (2009) 
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Suggested Treatment Goals 

ApoB, mg/dL 
LDL-C, mg/

dL 
Non-HDL-C, 

mg/dL 
LDL-P, nmol/

L 

< 80 
< 100 

< 70 
< 100 
< 130 

< 80 
< 120 
< 150 

< 1100 
< 1400 

Contois JH, et al. Clinical Chemistry 2009; 55:407-419   

Significant reductions in non-HDL-C 
goals compared to NCEP ATP-III 








