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Purpose of Lipid Management  

2013 ACC/AHA guideline 

2013 IAS guideline 

2014 NICE guideline 



Before Present 

ACC/AHA  
guideline 

ATP III, 2001 
Framingham risk score 

2013, 
Pooled cohort risk equation 

IAS  
guideline  

IAS, 2003 
Framingham risk score 
& PROCAM risk score 

2014, 
Lloyd-Jones/Framingham 

algorithm 

NICE  
guideline 

NICE, 2008 
Framingham risk score 

2014, 
QRISK 2 risk calculator 

Evolution of Risk Assessment Algorithm 



[Risk factors and variables] 

*BP, blood pressure; CVD, cardiovascular disease; Hx, history; AF, atrial fibrillation; RA, rheumatoid arthritis , CKD, chronic kidney disease. 
† Townsend deprivation score  

Race Age Sex Chol SBP 
BP  
Rx 

Smok-
ing 

DM AF 
RA, 
CKD 

BMI 
Family 

hx  
Social† 

ATP III 
Framingham 
(MI, CHD death) 

X O O 
TC, 

HDL 
O O O X 

Pooled Cohort 
Equations 

O O O 
TC, 

HDL 
O O O O 

Lloyd-Jones 
Framingham 

O 
 

O TC O O O 

QRISK2 O O O 
TC/ 
HDL 

O O O O O O O O O 

Comparison with Framingham Risk Tool 



Comparison of Clinical Guidelines 

2013 ACC/AHA 
guideline 

2013 IAS 
guideline 

2014 NICE 
guideline 

Risk Assessment 
Algorithm 

Pooled Cohort risk equation 
Lloyd-Jones/Framingham 

algorithm 
QRISK 2 risk calculator 

Outcome  10-year risk of ASCVD  
(MI, CHD death, stroke, stroke death) 

Lifetime risk of ASCVD 
(MI, coronary insufficiency, CHD death, 

angina, atherothrombotic stroke,  IC, or CV 
death) 

10-year risk of CVD 
(CHD, stroke, and TIA) 

Population w/o CVD  Aged 40-79 w/o CVD Aged 50-80 w/o CVD Aged 25-84 

Ethnicity  
Caucasian and African 

Americans  
Re-calibrated  

for each country 
UK & non UK 

Risk factor 
 

Age 
Sex 

Cholesterol  
BP  

Smoking  
Diabetes 

Race 

Age 
Sex 

Cholesterol  
BP  

Smoking  
Diabetes 

 

Age 
Sex 

Cholesterol  
BP  

Smoking  
Diabetes 

Race 
AF 
RA 

CKD 
BMI 

Family History 
CVD 

Social status 
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Summary of Target Patient Group 

2013 ACC/AHA 
guideline 

2013 IAS 
guideline 

2014 NICE 
guideline 

2014 ADA 
guideline 

Secondary  
prevention 

With ASCVD With CVD DM with CVD 

Primary  
prevention 

 

• LDL–C≥190 mg/dL 

  aged  ≥ 21 y 
 
• with DM  
  aged 40-75 y 
 
• estimated 10-y    
   ASCVD risk≥7.5%  
   aged 40-75 y 

 

Risk level ≤ 80 y 
•  Moderately High 
•  High  
 
(Based on  
re-calibrated 
Framingham score 
for each country) 
 
Moderate  (15-24%)  
optional  
  - Moderately High (25-
40%)  consideration  
  - High (> 40%)  
indicated 

 

• Type 1 DM* 
• Type 2 DM with  
   estimated 10-y     
   CVD risk ≥ 10 % 
(QRISK2)  
 
•estimated 10-y    
  ASCVD risk≥ 10 %  
  (QRISK2) 
 
• Individuals aged   
   ≥ 85 yrs  
 
• with CKD 

• DM aged  ≥ 40 y 
  with risk factors 
  (family history of   
   CVD, hypertension,   
   smoking,  
   dyslipidemia, 
   or albuminuria). 

 

* Type 1 DM who are older than 40 years or have had diabetes for more than 10 years or have established 
   nephropathy or have other CVD risk factors. 
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Change of Target Lipid Level 

ATP I 1988 
< 130 mg/dL  

 : Patients ≥ 2 risk factors  
   or with CHD 

ATP II 1993 
< 100 mg/dL  

 : Patients  with CHD 

ATP III 2001  
ATP III  Update 2004 

<100 mg/dL  
 : Patients with CHD  

   or CHD risk equivalents 
  (10 year risk > 20%) 

ATP III  Update 2004 

<70 mg/dL  
: Therapeutic option  

for very   high risk patients 

<100 mg/dL 

<70 mg/dL 

• LDL was the primary target of lipid management. 
• Treat to goal was more aggressive. 

Recommended LDL-C treatment goals 

<130 mg/dL 

 
2003 ESC/EAS guideline 
< 115 mg/dL  
 : For general patients  

2003 ESC/EAS guideline 
2007 ESC/EAS guideline 
<100 mg/dL  
 : Patients with CVD or DM 

2007 ESC/EAS guideline 
< 80 mg/dL  
 : Patients with CVD or DM 
   if feasible 

2011 ESC/EAS guideline 
<70 mg/dL  
: Therapeutic option  
   for very high risk patients 



No recommendation for treat-to target 
approach 

2013 ACC/AHA guideline 

1. Current RCT data do not indicate what the target should be 
 

2. Unknown magnitude of additional ASCVD risk reduction with one 
target compared to another 
 

3. Unknown rate of additional adverse effects from multidrug 
therapy used to achieve a specific goal 
 

4. Therefore, unknown net benefit from treat-to target approach 



2014 NICE guideline 

2008  
NICE guideline 

2014  
NICE guideline 

Secondary  
prevention 

• A target for TC or LDL-C 
   is not recommended  
 
• Statins titration if not reach  
  TC <4.0 and LDL-C <2.0 mmol/L  
  on the initial dose  

 
Use the proportion of people 
taking high intensity statins  
for secondary prevention  
rather than cholesterol levels 
  

Primary  
prevention 

• A target for TC or LDL –C  
  not recommended  

Deleted as no longer relevant 
given cost effectiveness of using 
different statins  

No recommendation for treat-to target 
approach 



2013 IAS guideline 

Optimal levels, NOT treatment goal,  
of atherogenic cholesterol  

Secondary prevention • LDL-C < 70 or non-HDL-C  < 100 mg/dL  

Primary  prevention 
• High-risk  LDL-C < 100 or non-HDL-C < 130 mg/dL 
• Low-risk   LDL-C  100–129  or  non-HDL-C 130 -159 mg/dL 

• Atherogenic cholesterol : either LDL-C or Non-HDL-C.  
• Non-HDL-C  
   - includes cholesterol in all atherogenic lipoproteins 
   - is more reflective of atherogenicity in persons with elevated triglycerides. 
   - can be accurately measured in non-fasting serum. 
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Evidences of Statin and Nonstatin Therapy 
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ASCVD events are reduced  
by using the maximum tolerated statin intensity  

in those groups shown to benefit  

The RCT evidence clearly shows ..  

Current RCT data do not support that 
 the routine use of nonstatin drugs combined with statin 

therapy to reduce further ASCVD events. 

2013 ACC/AHA guideline 



 Do not routinely offer fibrates for the prevention of CVD 

 Do not offer the combination of a bile acid sequestrant,  
   fibrate, nicotinic acid or omega-3 fatty acid compound  
   with a statin for the prevention of CVD  

 Do not offer nicotinic acid, bile acid sequestrants, omega-3  
   fatty acid compounds for the prevention of CVD 

 Ezetimibe should be considered to treat for people  
   with primary  hypercholesterolaemia  

No recommendation for non-statin therapy  

2014 NICE guideline 



2013 ACC/AHA guideline 

Intensity High-Intensity Moderate-Intensity Low-Intensity 

Reduction % 
in LDL-C 

> 50% reduction of LDL  
with daily statin 

30-50% reduction of 
LDL  
with daily statin 

<30-50% reduction of 
LDL  
with daily statin 

Statin and 
dose 

 
Atorvastatin (40)-80 mg 
Rosuvastatin 20 (40) mg 

 
Atorvastatin 10 (20) mg 
Rosuvastatin (5) 10 mg 
Simvastatin 20-40 mg 
Pravastatin 40 (80) mg 
Lovastatin 40 mg 
Fluvastatin XL 80 mg 
Fluvastatin 40 mg bid 
Pitavastatin 2-4 mg 

 
Simvastatin 10 mg 
Pravastatin 10-20 mg 
Lovastatin 20 mg 
Fluvastatin 20-40 mg 
Pitavastatin 1 mg 

* Specific statins and doses are noted in bold that were evaluated in RCTs demonstrated a reduction in major cardiovascular events.  
   Statins and doses that are approved by the U.S. FDA but were not tested in the RCTs reviewed are listed in italics.  

Intensity of Statin Therapy 



2014 NICE guideline 

Intensity of Statin Therapy 

Dose (mg/day)  5 10 20 40 80 

Fluvstatin 10% 15% 21% 27% 33% 

Pravastatin 15% 20% 24% 29% 33% 

Simvastatin 23% 27% 32% 37% 42% 

Atorvastatin 31% 37% 43% 49% 55% 

Rosuvastatin 38% 43% 48% 53% 58% 

- 

% 

% 

% 

Not available in the UK.  

Low intensity if the reduction is 20% to 30% 

Medium intensity if the reduction is 31% to 40% 

High intensity if the reduction is above 40%. 

[Grouping of statins] 



2013 IAS guideline 

Risk Level  
to Age 80 Yrs 

Low  
(< 15%) 

Moderate  
(15-24%) 

Moderately High 
(25-40%) 

High  
(> 40%)  

Therapeutic  
Intensity   

- Moderate  
Moderately  

High  
High  

Specific 
Therapy   

Public health  
recommendationa  

MLTb  
+ CLDc  
optionald 

MLTb  

+ CLDc 
consideration 

MLTb  
+ CLDc  

indicatedf  

Cholesterol-Lowering Therapy by Risk Levels 
  

a Persons at low risk for ASCVD should be treated according to national recommendation for the general public.  
    These recommendations should accord with IAS recommendations for lifestyle therapies.  
b MLT, maximal lifestyle therapies.  
c CLD, cholesterol-lowering drug, usually a statin.  
d Cholesterol-lowering drug therapy usually reserved for patients with high levels of atherogenic cholesterol.  
e Statin therapy is widely recommended for this risk category, although it is not accepted in many countries because of cost considerations.  
   If drugs are employed, the dose should be adequate to achieve optimal atherogenic-cholesterol levels.  
f Cholesterol-lowering drug therapy is usually indicated in this category. The dose should be adequate to achieve optimal atherogenic-cholesterol  
   levels.  



2013 ACC/AHA guideline : 4 statin benefit group  
Age ≤75 y 

High-intensity statin 
(Moderate-intensity statin if not 

candidate for high-intensity statin) 

Age >75 y OR if not candidate for 
high-intensity statin 

Moderate-intensity statin 

High-intensity statin 
(Moderate-intensity statin if not 

candidate for high-intensity statin) 

Moderate-intensity statin 

Estimated 10-y ASCVD risk ≥7.5%* 
High-intensity statin 

Estimate 10-y ASCVD Risk 
with Pooled Cohort Equations* 

Moderate-intensity statin 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

Yes 

Yes 

LDL–C ≥190 mg/dL 

DM Type 1 or 2 

Age 40-75 y 

Adults age ≥21 y and  
a candidate  

for statin therapy 

≥7.5%  
Estimated 10-y ASCVD risk  

and age 40-75 y 
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Yes 

No 

Clinical ASCVD 



2013 IAS guideline 

Statins are first line therapy 

Optimal lipid levels  Treatment 

Secondary  
prevention 

• LDL-C < 70 mg/dL or  
non-HDL-C  < 100 mg/dL   

• Maximal statin therapy  
  if tolerated.  
 
• If statin intolerant,  
   - combination moderate dose of  
      statin with nonstatin.  

Primary  
prevention 

 

• High-risk populations 

  LDL-C < 100 mg/dL or  
non-HDL-C < 130 mg/dL  

 

• Low-risk populations  

   LDL-C  100 - 129 mg/dL or 
   non-HDL-C  130 -159 mg/dL  

• Statins are first line therapy. 
 

• If statin intolerant,  
   - use of nonstatin alone or  
     combination. 



2014 NICE guideline 

Target lipid levels  Treatment 

Secondary  
prevention 

No target  

• Atorvastatin 80 mg is cost effective.  
• With CVD 
   Treat with atorvastatin 80 mg  
• With CVD and CKD  
   Start with atorvastatin 20 mg  
       Increase the dose  
       If eGFR ≥ 30 ml/min/1.73 m2 and non HDL≤ 40%        

• Atorvastatin 20 mg is cost effective   
• 10-y CVD risk ≥ 10 %  
• Individuals aged ≥ 85 yrs  
• Type 1 DM* 
• Type 2 DM with 10-y CVD risk ≥10 %  
    Treat with atorvastatin 20 mg   
• With CKD 
  Start with atorvastatin 20 mg   
       Increase the dose  
       If eGFR ≥ 30 ml/min/1.73 m2 and non HDL≤ 40%        

Primary  
prevention 

Atorvastatin is cost effective for CVD      
              prevention 

* Type 1 DM who are older than 40 years or have had diabetes for more than 10 years or have established 
   nephropathy or have other CVD risk factors. 
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ISSUE of New Assessment Tool  

#1. Pooled Cohort Equations have a need for validation. 

Women’s Health Study Women’s Health Initiative Physician’s Health Study 

New calculator overestimates CV risk with 75 to 150% 

It has been estimated that the new guidance could result in 33 million adults in the USA being 
eligible for statins for primary prevention and would apply to approximately 920 million people 

worldwide were this approach to be adopted internationally. 

Drs Paul Ridker and Nancy Cook (Brigham and Women's Hospital, Boston, MA) calculated 



ISSUE of New Assessment Tool  

#2. Age and race seem to drive it a lot 
<hypothetical case> 

Age Sex Race Total 
cholesterol 

HDL 
cholesterol 

Systolic 
BP 

BP  
Rx 

Diabetes Smoking 

Case 1 60 male white 150 45 125 No No No 

Case 2 60 male Black 150 45 125 No No No 

Case 3 65 male Black 150 45 125 No No No 

7.5% 6.9% 9.0% 

1. healthy white man, age 60  2. healthy black man, age 60  3. healthy black man, age 65  



Non-statin therapy  

Improving 
CV Outcomes 

#3. Ezetimbe may have benefits for prevention of CVD 

ISSUE of Non-Statin therapy 



IMProved Reduction of 
Outcomes: Vytorin Efficacy 
International Trial 

A Multicenter, Double-Blind, Randomized Study to 

Establish the Clinical Benefit and Safety of Vytorin 

(Ezetimibe/Simvastatin Tablet) vs Simvastatin 

Monotherapy in High-Risk Subjects Presenting  

With Acute Coronary Syndrome 

 



Patients stabilized post ACS ≤ 10 days: 
LDL-C 50–125*mg/dL (or 50–100**mg/dL if prior lipid-lowering Rx) 

Standard Medical & Interventional Therapy  

Ezetimibe / Simvastatin  

10 / 40 mg 

Simvastatin  

40 mg 

Follow-up Visit Day 30, every 4 months  

Duration: Minimum 2 ½ -year follow-up (at least 5250 events) 

Primary Endpoint: CV death, MI, hospital admission for UA, 

coronary revascularization (≥ 30 days after randomization), or stroke  

N=18,144 

Uptitrated to  

Simva 80 mg  

if LDL-C > 79 

(adapted per  

FDA label 2011) 

Study Design 

 *3.2mM   

 **2.6mM 

Cannon CP AHJ 2008;156:826-32;  Califf RM NEJM 2009;361:712-7;  Blazing MA AHJ 2014;168:205-12  

90% power to detect  

~9% difference 

National Lead Investigators and Steering Committee 
(1158 sites, 39 Countries) 



LDL-C and Lipid Changes 

1 Yr Mean LDL-C TC TG HDL hsCRP 

Simva 69.9 145.1 137.1 48.1 3.8 

EZ/Simva 53.2 125.8 120.4 48.7 3.3 

Δ in mg/dL -16.7 -19.3 -16.7 +0.6 -0.5 

Median Time avg 

69.5 vs. 53.7 mg/dL 



Primary Endpoint — ITT 

Simva — 34.7%  

2742 events  

EZ/Simva — 32.7%  

2572 events  

HR 0.936 CI (0.887, 0.988) 

p=0.016  

Cardiovascular death, MI, documented unstable angina requiring 

rehospitalization, coronary revascularization (≥30 days), or stroke 

7-year event rates 

NNT= 50 



Conclusion (I) 

• Recommendations of new guidelines were based on the 

   highest quality evidence from RCT data. 
 

• New risk assessment tools were conducted to estimate the     

10- year or lifetime risk of ASCVD for primary prevention. 
 

• New guidelines recommend the appropriate intensity of 

statin therapy to reduce CVD risk (2013 ACC/AHA and 2014 NICE 

guideline recommend moderate to high-intensity statin therapy) and 

minimized use of nonstatin therapies.  



Conclusion (II) 

• Recommend starting with high-intensity statin therapy for 

most secondary-prevention patients,  with moderate-intensity 

statin therapy for most primary-prevention patients. 

• Adequate validation will be need for assessment of long-term 

CV outcomes in the new risk assessment tools.   

• Reconsideration may be needed regarding no recommendation  

  of nonstatin therapy, especially for ezetimibe. 





Target Patient Group 

Who are unlikely to be benefited by statin? 
 
 

(2013 ACC/AHA guideline) 

Recommendation   
NHLBI 
Grade 

NHLBI 
Evidence 

statement 

ACC/AHA 
COR 

ACC/AHA 
LOE 

The Expert Panel makes no recommendations 
regarding the initiation or discontinuation of 
statins in patients with NYHA class II–IV ischemic 
systolic heart failure or in patients on 
maintenance hemodialysis.  

N  
(No 

recommen
dation)  

71,72 - - 

No recommendations regarding the initiation 
or discontinuation of statins 

Yes 

Heart Failure  Hemodialysis 



Current RCT data do not support that 
 the routine use of nonstatin drugs combined with statin 

therapy to reduce further ASCVD events. 

2013 ACC/AHA guideline 

2014 NICE guideline 

 Do not routinely offer fibrates for the prevention of CVD 

 Do not offer the combination of a bile acid sequestrant, fibrate, nicotinic acid or omega-3 fatty 
   acid compound with a statin for the prevention of CVD  

 Do not offer nicotinic acid, bile acid sequestrants, omega-3 fatty acid compounds  
   for the prevention of CVD 

 Ezetimibe should be considered to treat for people with primary  hypercholesterolaemia  

No recommendation for non-statin therapy  


