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Unadjusted Death Rates for Selected Causes,
U.S. 1950-2004
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Morbidity and mortality: 2004 chart book on cardiovascular, lung, and blood
diseases. Bethesda, MD: National Heart, Lung, and Blood Institute, 2004.



% of the Decrease in Deaths from CHD Attributed to
Treatments and Risk-Factors

[ Treatments [ Risk factors [] Unexplained

United States, 1968—76"" m
NewZealand, 1974-81°[[ O 60 |
The Netherlands, 1978-85"
United States, 198090 = ag| 507
IMPACT Scotland, 1975-94| 85| 55/ 10|

IMPACT United States, 1¢ 000
P 1) I )

0 50 100

Decrease in Deaths (%)

N Engl J Med 2007;356:2388-98



Reducing CHD Mortality in Finland

Am J Epidemiol 2005;162:764-773
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CHD Deaths Increase With Rising Total
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מציג
הערות מצגת
Key Point: There is an almost linear relationship between CHD deaths and serum total cholesterol in the range of 150 to 300 mg/dL.

Epidemiologic data indicate that lowering cholesterol levels results in a reduction in CHD deaths.
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מציג
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Figure 99 Statins inhibit HMG-CoA reductase and block the cholesterol synthesis pathway. Decreased cellular cholesterol production induces activation of sterol regulatory element binding protein (SREBP), a transcription factor, particularly in hepatocytes. SREBP activation induces increased LDL receptor production and thus increased clearance of LDL from the blood.



KW: statin, HMG-CoA reductase inhibitor, SREBP, LDL receptor, LDL


Familial Hypercholesterolemia
High Cholesterol— Early Atherosclerosis

Mean age at
LDL-C (mg/dL) IHD onset
Heterozygous 200-400 45
Homozygous 600-1000 10
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Figure 99 Statins inhibit HMG-CoA reductase and block the cholesterol synthesis pathway. Decreased cellular cholesterol production induces activation of sterol regulatory element binding protein (SREBP), a transcription factor, particularly in hepatocytes. SREBP activation induces increased LDL receptor production and thus increased clearance of LDL from the blood.
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PCSK9 — Degrading LDL-R
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PCSK9 Mutations

e 3.2% of white
subjects

¢ 21% reduction
in mean LDL-C
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PCSK9 in ARIC (Atherosclerosis Risk in
Communities) Study

® Prospective study of atherosclerosis initiated in 1987.
@® 15,792 participants
® LDL-C 100 vs. 139 mg/dL in carriers vs. non-carriers

— Low LDL-C from birth

® No difference in age, sex, TG, HDL-C, BP, smoking, DM

N Engl J Med 2006;354:1264-1272
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Low-Carbohydrate, Mediterranean, or Low-Fat
Diet
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LDL-C Change (mg/dL)

Effects of Exercise on LDL-C
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Cholesterol-Lowering Medications

LDL HDL TG Tolerability
Resins 115-30% 13-5% Neutral / 1 Poor
Statins 125-50% 16-12% 110-20% Good
Ezetimibe 120-25% 13-5% Neutral Good
Niacin 120-25% 115-30% 110-30% | Reasonable

N Engl J Med 1999;341:498-511.




Mechanism of Action of Statins
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מציג
הערות מצגת
Statins, or HMG-CoA reductase inhibitors, are the most recently introduced class of lipid-lowering therapies and the most widely prescribed. The first commercially available statin, derived from the fungus Aspergillus terreus, was lovastatin.1 Pravastatin, also fermentation-derived, was then developed and is structurally related to lovastatin.2  Simvastatin, which is a chemically-modified lovastatin at a single position, has been used widely since 1991. The first synthetic or second generation statin was fluvastatin, available in the USA in 1994. 

The body obtains cholesterol and triglyceride either by synthesising them in the liver or from the diet or storage sites in adipose tissue. The cholesterol synthesis pathway is a complex process involving many biochemical pathways and feedback mechanisms in the liver. Statins inhibit the HMG-CoA reductase, the enzyme involved in the rate-limiting step in the formation of cholesterol, which is usually responsible for two-thirds of the body’s cholesterol.3 In response to this the hepatocytes up-regulate and increase the number of LDL receptors, increasing binding and removal of LDL cholesterol and LDL precursors from the plasma. This results in an increase in HDL levels although the mechanism involved has not been fully established.4
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הסטיטנים הנם מעכבי האנזים HMG-CoA reductase, שהוא האנזים קובע הקצב בסינתזת הכולסטרול בכבד. הכבד המורעב לכולסטרול מסנתז עוד רצפטורים ל- LDL על-מנת להשיג מהדם את הכולסטרול הדרוש לו, וכך יורדת רמת ה- LDL בדם.
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מציג
הערות מצגת
Figure 99 Statins inhibit HMG-CoA reductase and block the cholesterol synthesis pathway. Decreased cellular cholesterol production induces activation of sterol regulatory element binding protein (SREBP), a transcription factor, particularly in hepatocytes. SREBP activation induces increased LDL receptor production and thus increased clearance of LDL from the blood.
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Effects of Statins on Lipids

LDL-C HDL-C TG
% change % change 9% change
Rosuvastati -56 +10 -22
n -50 +6 -29
Atorvastatin 41 ) 18
Simvastatin 34 ) 24

Pravastatin

Daily dose of 40mg of each drug

N Engl J Med 1999;341:498-511.
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This slide shows the comparative effects of the six currently available statins on lipid parameters. All reduce LDL cholesterol and triglycerides, and increase HDL cholesterol.



Reference

Knopp RH. N Engl J Med 1999;341:498–511.
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כל הסטטינים מורידים רמת LDL באופן משמעותי, מעלים מעט רמות HDL ומורידים מעט רמות TG, אולם קיימים הבדלים בפוטנטיות שלהם. אטורבסטטין הוא הפוטנטי מכולם, סימבסטטין אחריו ואחריהם כל השאר.
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Cholesterol from dietary or biliary sources enters the intestine where the cholesterol is emulsified in the lumen by bile acids to form mixed lipid micelles (micellar cholesterol). Micelles move lipids from the intestinal lumen to the mucosal surface, where they are absorbed by enterocytes.1-3 Once inside epithelial cells, free cholesterol is esterified by acyl-coenzyme A:cholesterol acyltransferase (ACAT) and assembled into chylomicrons, which are secreted into the lymph and subsequently enter the blood.

Until recently, neither the transport of cholesterol into intestinal epithelial cells nor agents that affect this process were well understood. The Niemann-Pick C1 Like 1 (NPC1L1) protein, which plays a major role in the absorption of intestinal cholesterol, has been identified in the brush border of the proximal small intestine.4,5 

As a selective inhibitor of this cholesterol transporter protein, ezetimibe is different from other types of cholesterol-reducing agents, such as bile acid sequestrants (resins), fibric acid derivatives, and plant sterols. Ezetimibe localizes in enterocytes in the brush border of the small intestine and reduces the uptake of dietary and biliary cholesterol into these cells. In this way, ezetimibe reduces cholesterol delivery to the liver via absorption. Secondarily, ezetimibe induces the synthesis of LDL-C receptors, with a net effect of increasing the removal of LDL-C from the plasma.6,7 Notably, ezetimibe does not interfere with the absorption of fat-soluble vitamins.
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Populations with low cholesterol levels (150 mg/dL) and low LDL-C levels (70 mg/dL) have a low incidence of coronary 

artery disease. Epidemiological studies show that lowering plasma cholesterol levels results in a progressive decrease in 

cardiovascular events.1-4 Combined data from the  Air Force/Texas Coronary Atherosclerosis Prevention Study 

(AFCAPS/TexCAPS) and West of  Scotland Coronary Prevention Study (WOSCOPS) trials suggest that reducing 

cholesterol levels from 285 mg/dL to 190 mg/dL decreases the incidence of CHD events from 170/1,000 patients in 

10 years to 70/1,000 patients in 10 years.3,4 



Physicians today are under increasing pressure to attain LDL-C goals below 100 mg/dL,5 and these targets could be reduced 

still further in the light of findings from ongoing clinical trials. Statins can achieve LDL-C reductions of up to 50–60% when 

used in high doses,6 however, statins in monotherapy are unable to reduce LDL-C levels beyond this level, leaving many 

hypercholesterolaemic patients at significant risk of coronary events. Strategies that combine lipid modifying agents with 

complementary mechanisms of action may further enhance the benefits of statin therapy.7 
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REVERSAL Trial — IVUS analysis
LDL-C 110 vs. 79 mg/dL

Change in atheroma volume  Change in % obstruction volume

p=0.02 p=0.0002
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1 .
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AHA 2003, Orlando, FL



REVERSAL: Relationship Between LDL-C Reduction
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The solid blue line indicates the relationship between mean change in LDL-C and change in atheroma volume from linear regression analysis. The dashed green lines
indicate the upper and lower 95% confidence limits for the mean values.

JAMA 2004,;291:1071-1080.
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Mean baseline LDL-C was 150.2 mg/dl (3.89 mmol/L) in both the pravastatin and atorvastatin treatment groups. Patients receiving intensive therapy with atorvastatin 80 mg achieved a mean LDL-C value of 78.9 mg/dl (2.04 mmol/L), representing a reduction of 46% from baseline. Patients receiving moderate lipid-lowering therapy with pravastatin 40 mg achieved a mean LDL-C value of 110.4 mg/dl �(2.86 mmol/L), representing a reduction of 25% from baseline (p<0.001 vs. atorvastatin).1

The difference in LDL-C lowering between groups was paralleled by �a difference in the progression of atherosclerosis.  The group receiving intensive LDL-C–lowering therapy showed a net decrease of 0.4% in atheroma volume, demonstrating no progression of atherosclerosis, whereas a 2.7% increase was observed in the moderate LDL-C–lowering therapy group (p=0.02 between groups).1

These results suggest that an LDL-C reduction of 50% or more �may be required to reduce the progression of coronary atherosclerosis in the patients studied.1
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Core slide

This slide shows a linear regression analysis of LDL-C levels achieved and the IVUS progression rates from previous IVUS studies and from ASTEROID. It shows that there is a remarkably high correlation between mean LDL-C achieved in the various studies and the mean progression rate for the most robust IVUS endpoint Percent Atheroma Volume. The results from ASTEROID demonstrate that no apparent LDL-C ‘threshold’ exists beyond which benefits of LDL- reduction apply. To achieve regression, lower is better. 



REVERSAL indicates Reversal of Atherosclerosis With Aggressive Lipid-Lowering12; CAMELOT, Comparison of Amlodipine vs Enalapril to Limit Occurrences of Thrombosis14; A-Plus, Avasimibe and Progression of Lesions on Ultrasound13; and ASTEROID, A Study to Evaluate the Effect of Rosuvastatin on Intravascular Ultrasound-Derived Coronary Atheroma Burden.








HPS: Heart Protection Study

® 20,536 patients, aged 40-80 years,

® CHD, other occlusive arterial disease, DM or >65 year

old hypertnsives

® Total cholesterol > 135 mg/dL

® Mean LDL 131 mg/dL

Lancet 2002; 360: 7-22



HPS: Factorial Treatment Comparisons

Simvastatin VS Placebo
(40 mg dally) tablets

Vitamins VS Placebo
(600 mg E, 250 mg C capsules

& 20 mg beta-carotene)

5 years average duration of follow-up

Lancet 2002; 360: 7-22
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Notes: Participants were randomly allocated to receive simvastatin or matching placebo tablets, with the average duration of treatment being 5 years. In addition, using a "2x2 factorial design", half of the patients in each of these groups were randomly allocated to receive vitamins and half were allocated placebo capsules. Assessment of cholesterol-lowering therapy involves comparing the 10,000 allocated active statin versus the 10,000 allocated placebo statin. Likewise, the assessment of antioxidant vitamin supplementation involves comparisons of the 10,000 allocated active vitamins versus the 10,000 allocated placebo vitamins.


HPS: Average LDL-C Difference by Baseline
LDL-C

LDL cholesterol SIMVASTATIN PLACEBO Difference

(mg/dl) at entry (10,269) (10,267) in LDL
<116 69 104 -35+£0.8
>116<135 86 123 -37 £ 1.2
>135 104 143 -39+ 1.2

ALL PATIENTS 90 127 -37 £ 1.2

Lancet 2002; 360: 7-22
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Notes: none
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Notes:  There was a significant reduction in total mortality which is chiefly driven by a more definite reduction  in vascular mortality  with no evidence of any excess of non-vascular mortality.
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Notes:  After the first year, there were highly significant reductions of about one quarter in the event rates during each separate year.  This leads to continued divergence of the lines in this life-table plot of the effect of simvastatin on the incidence of a first major vascular event,  which implies that benefits would increase with longer duration treatment and follow-up. 


HPS: Major Vascular Event By Year
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Notes:  This life-table plot provides no evidence of effects beginning to emerge with more prolonged follow-up.
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Notes: Even among the 3421 patients with  entry LDL cholesterol levels below 100mg/dl (about 2.6 mmol/l), a similar proportional reduction in risk of major major events is seen to that among participants presenting with higher LDL levels.
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Proportional Reduction in Event Rate (SE)

Cholesterol Trialist Collaboration
Meta-Analysis of Dyslipidemia Trials

50% —

40% —

30% —

20% —

10% —

Major Vascular Events

0%

-10% —

0.5 1.0 1.5 2.0

Reduction in LDL Cholesterol (mmol/L)

Lancet. 2005; 366:1267-78
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Relation between proportional reduction in incidence of major coronary events and major vascular events and mean absolute LDL cholesterol reduction at 1 year

Square represents a single trial plotted against mean absolute LDL cholesterol reduction at 1 year, with vertical lines above and below corresponding to one SE of unweighted event rate reduction. Trials are plotted in order of magnitude of difference in LDL cholesterol difference at 1 year (webtable 1). For each outcome, regression line (which is forced to pass through the origin) represents weighted event rate reduction per mmol/L LDL cholesterol reduction.
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מציג
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The report’s authors say that current data like HPS and PROVE-IT prove that additional benefit may be obtained by reducing LDL-C levels to substantially below 100 mg/dL and confirms the log linear relation between reduction of LDL and CHD risk: for every 1% reduction in LDL-C levels, relative risk for major CHD events is reduced by approximately 1%.  



 ז"א ד"ר, כדי להוריד תמותה ותחלואה הכי חשוב זה להוריד את רמות

            ה- LDL-C בדם. במאמר גם מצוין שמה שחשוב זה להגיע לירידה

 ב  LDL-C, אך הדרך להשיג זאת (ז"א באיזה סטטין להשתמש) פחות חשובה. 




If So, Should Everyone Be Treated?
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The report’s authors say that current data like HPS and PROVE-IT prove that additional benefit may be obtained by reducing LDL-C levels to substantially below 100 mg/dL and confirms the log linear relation between reduction of LDL and CHD risk: for every 1% reduction in LDL-C levels, relative risk for major CHD events is reduced by approximately 1%.  



 ז"א ד"ר, כדי להוריד תמותה ותחלואה הכי חשוב זה להוריד את רמות

            ה- LDL-C בדם. במאמר גם מצוין שמה שחשוב זה להגיע לירידה

 ב  LDL-C, אך הדרך להשיג זאת (ז"א באיזה סטטין להשתמש) פחות חשובה. 




Malignant Blabbering

Patient A Patient B

Risk of disease

Relative Risk

(0] 0]
Reduction >07% >07%

Absolute Risk
Reduction

Risk of side

(0] (0]
effects 1% 1%




ATP lll Guidelines

® The intensity of risk-reduction therapy should be

adjusted to a person’s absolute risk.

® Hence, the first step in selection of LDL-lowering

therapy is to assess a person’s risk status




Assessing CHD Risk in Men

Age Systolic Blood Pressure 55 yo male :
Years Pts y BP 128/80 CHD Risk
AR -9 Untreated Treated 10 232 Pts 10-¥r
35-39 4 ntreate reate HDL-C 37 CHD Risk
o 0 <120 ﬁ 0 LDL-C 167 <0 < 1%
45-49 3 120-129 L Non-smoker 0 1 Z/o
ey 130-139 1 2 No DM 1 1%
‘ 140-159 1 2 2 1%
99-59 > 160 2 3 3 1%
60-64 10 = Y ‘o
65-69 11 c o0,
70-74 12 6 2%
75-79 13 Total Cholesterol 7 3%
(mg/dL) 20-39 40-49 50-59 60-69  70-79 8 4ZAa
<160 0 0 0 0 0 18 gojo
160-199 4 3 2 1 0] 11 80/"
HDL-C 200-239 7 5 3 1 0 i 100;
(mg/dL) Pts 240-279 9 6 4 2 1 °
> 60 -1 280 11 8 5 K] 1 14 T
20-59 0 15 20%
40-49 1 Cigarette Smoking o
<40 . Nonsmoker 0 0 0 0 0 S 1? >2§O/f,’/o
Smoker 8 5 K] 1 1

JAMA 2001, 285: 2486-2497



ATP Il LDL-C Cutoffs for Therapy

High risk: CHD or <100 mg/dL (optional  >100 mg/dL >100 mg/dL
CHD risk equivalents <70 mg/dL) (consider if LDL-C
(10-year risk >20%) <100 mg/dL)

Moderate risk: 22 <130 mg/dL >130 mg/dL >160 mg/dL
risk factors (10-year
risk <10%)

Low risk: <1 risk <160 mg/dL >160 mg/dL >190 mg/dL
factor (consider if LDL-C
160-189 mg/dL)

Grundy SM et al. Circulation; available at http://circ.ahajournals.org




Modified ATP Ill LDL-C Guidelines

. Very High
CHD Risk Hich (ACS)
Moderately g
High (>20%)
- %
Intermediate( RO
5-9%)

Low

<130

LDL-Cholesterol Goals =%~ .

* Treat other lifestyle risk factors, metabolic syndrome
# Use non-HDL-C for additional drug treatment

Circulation, 2004; 110:227-239



= Guidelines: LDL-C Goals in High-Risk Patients

NCEPATPIIl <100 mg/dL = >100 mg/dL >130 mg/dL
2001



מציג
הערות מצגת
In the US, NCEP ATP III guidelines1 recommend selection of lipid-lowering therapy based on a person’s risk status. Risk assessment requires measurement of LDL-C and identification of accompanying risk factors.

The category of highest risk comprises patients with CHD or CHD risk equivalents (those with a risk for major coronary events equal to that of established CHD, ie, >20% per 10 years), including diabetes.

In patients with CHD (or CHD risk equivalents), lipid-lowering drug therapy should be initiated at an LDL-C of 130 mg/dL (3.4 mmol/L), but can be considered at an LDL-C of 100 to 129 mg/dL (2.6 to 3.4 mmol/L).

These patients have the most aggressive LDL-C goal of <100 mg/dL (<2.6 mmol/L). An optional LDL-C goal of <70 mg/dL (<1.8 mmol/L) in “very high-risk” patients was introduced in the 2004 update to NCEP ATP III.2

The second category comprises patients with multiple (2+) risk factors (eg, smoking, hypertension, low HDL-C, family history of premature CHD, age) in whom 10-year risk for CHD is 20%.

The LDL-C goal for patients with multiple (2+) risk factors is <130 mg/dL (<3.4 mmol/L).

The third category comprises patients with 0 or 1 risk factor; these patients generally have a 10-year risk <10%.

The LDL-C goal for patients with 0 or 1 risk factor is <160 mg/dL (<4.1 mmol/L).


Guidelines: LDL-C Goals in High-Risk Patients

Guideline LDL-Cgoal -C level'to LDL-Clevelto

consider therapy.

NCEP ATP 11l <100 mg/dL >100 mg/dL >130 mg/dL

2004 Optional <70
(100 to 129 mg/dL:

drug optional)

mg/dL
especiallyin
very high-risk
patients


מציג
הערות מצגת
In the US, NCEP ATP III guidelines1 recommend selection of lipid-lowering therapy based on a person’s risk status. Risk assessment requires measurement of LDL-C and identification of accompanying risk factors.

The category of highest risk comprises patients with CHD or CHD risk equivalents (those with a risk for major coronary events equal to that of established CHD, ie, >20% per 10 years), including diabetes.

In patients with CHD (or CHD risk equivalents), lipid-lowering drug therapy should be initiated at an LDL-C of 130 mg/dL (3.4 mmol/L), but can be considered at an LDL-C of 100 to 129 mg/dL (2.6 to 3.4 mmol/L).

These patients have the most aggressive LDL-C goal of <100 mg/dL (<2.6 mmol/L). An optional LDL-C goal of <70 mg/dL (<1.8 mmol/L) in “very high-risk” patients was introduced in the 2004 update to NCEP ATP III.2

The second category comprises patients with multiple (2+) risk factors (eg, smoking, hypertension, low HDL-C, family history of premature CHD, age) in whom 10-year risk for CHD is 20%.

The LDL-C goal for patients with multiple (2+) risk factors is <130 mg/dL (<3.4 mmol/L).

The third category comprises patients with 0 or 1 risk factor; these patients generally have a 10-year risk <10%.

The LDL-C goal for patients with 0 or 1 risk factor is <160 mg/dL (<4.1 mmol/L).


“Prediction Is Very Difficult, Especially If
It’s About The Future”

Nils Bohr



LDL-C in Patients Hospitalized with CAD:
48,093 Patients Without History of CAD

14% on lipid lowering therapy
70> 160<

\ 130-159

42% | <

......
v

T 100-129

42% had LDL-C <100 mg/d|I

Am Heart J 2009;157:111-7



HDL-C in Patients Hospitalized with CAD:
48,093 Patients Without History of CAD

60<

48%

48% had HDL-C >40 mg/d|

Am Heart J 2009;157:111-7



Prevalence of Conventional Risk Factors* in
Men with CHD

(14 trials, N = 87,869, mean age 60)
0.9% No Risk Factors

\

™ No Risk Factors
\ * 1 Risk Factor

' > 62.4% T~ 2 Risk Factors

: ™ 3 Risk Factors
™ 4 Risk Factors

*Smoking, HTN, Cholesterdll;nljl\;lw 1 Risk Factor

JAMA 2003;290:898



How Good Is NCEP ATP Il At Predicting Ml in

Young People?
222 patients with 1%t acute M, no prior CAD, no DM men <55, women <65

12%

» Low Risk
¥ Moderate Risk
* Moderately High Risk

® High Risk

15
JACC 2003;41:1475



“These Data Demonstrate That

is An

Independent Predictor of Ml And Stroke”

hsCRP

sICAM-1
sVCAM-1
P-selectin
E-selectin

IL-1ra, 6, 8, 10, 18
TNF-alpha, TNF-r2
sCD40L

MMP-9

Lp-PLA,
Myeloperoxidase
Osteoprotegerin
MIC-1

WBC / ESR / albumin

tPA:ag/act
PAI-1:ag/act
D-dimer
Fibrinogen/variants
TAFI

vWEF:ag

Factor VII, X, XIl|

Homocysteine
ADMA
RAGE

Creatinine
Cystatin C
microalbuminuria

Leptin
Adponectin
Osteopontin

BNP/ANP

LDL, HDL subsets
ILDL / VLDL

Apo A/ Apo B
NMR / VAP / A-B
Ox-LDL

Lp(a)

ApoE Genotype



Relation Between LDL-C Reduction And Risk Of
Cardiovascular Events

LRC-CPPT - Cholestyramine

¥ .*\\ | POSCH -

- ileal bypass

= 0SCO S
o ARE ..
< 40 — . : *
3 4S (Simvastatin) }

1 ’

T T
10 13 26 35 60
% LDL-C Reduction

% Reduction In Risk
Of Nonfatal Ml Or CHD

e When outcomes at 4.5 y are considered, beneficial effects of
statins occurred more rapidly

e These effects may not be entirely cholesterol dependent;

possibly due to pleiotropic effects
Am J Cardiol. 2005;96(suppl):24F.


מציג
הערות מצגת
Relation Between LDL-Cholesterol Reduction And Risk Of Cardiovascular Events

NOTE 2-PART BUILD SLIDE:  Data from an analysis of lipid-lowering trials suggest lipid modification alone cannot account for all of the clinical benefits associated with statin therapy.  Indeed, the slope of the relationship between cholesterol reduction and cardiac event risk reduction was the same for statins and nonstatins (Left).  However, this type of analysis does not take into account the differences in terms of the length of the individual trials with respect to cardiovascular benefits.  When the benefits after 4.5 years for all lipid-lowering trials are compared, it is evident that the nonstatin trials (Lipid Research Clinic - Coronary Primary Prevention Trial [LRC-CPPT] and Program on Surgical Control of the Hyperlipidemias [POSCH]) no longer fall on the same slope of cholesterol-to-mortality risk reduction as all of the statin trials (Right).  These results suggest that the beneficial effects of statins occur more rapidly and may not be entirely dependent on cholesterol reduction (ie, possibly due to pleiotropic effects).


POSCH: Partial lleal Bypass

0 TC * CHD events * M POSCH
. W as
-10 -
I But...
20 -
% 25 { 3% Benetfit Significant
30 o,
P e After 9.7 \/s. 72
-34% -35%
R Years
45 -
-50 _

*Net difference between treatment and control groups (P values are for events).

Adapted from Levine GN et al. N Engl J Med. 1995;332:512-521.



PROVE IT — Rapid Effect
Only LDL-C Reduction?

Events Rates

RR Atorva 80 Prava 40
30 Days - 17% 1.9% 2.2%
30 Days ] 18%  6.3% 7.7%
180 Days O 14%  12.2%  14.1%
End of Follow-up —l— 16%  22.4%  26.3%
IMTTTTTITTTTI T TTITTI T[T TT T

Atorvastatin 80mg Pravastatin 40mg
Better Better



Simvastatin vs. Ezetimibe Effect on Endothelial
Function

Simvastatin Ezetimibe
group group

©
™
3
w
=
)
£
o

n
-l
=)
|
Y
)
@
o
=
©
=
o
(=
o

Figure 1. Change in LDL cholesterol serum levels after 4 weeks
of treatment with statin (simvastatin, 10 mg/d) or intestinal cho-
lestercl absorption inhibitor ezetimibe (10 mg/d).

Circulation 2005;111:2356



Balancing the Stability Equation

Inflammation

7

<

s ~—

Unstable plaque Stable plaque

Weissberg, 1999


מציג
הערות מצגת
                                                                                                                                                                                        


Balancing the Stability Equation

Inflammation Repair

7

<

s ~—

Unstable plaque Stable plaque

Weissberg, 1999


מציג
הערות מצגת
                                                                                                                                                                                        


Mechanisms Underlying the Pleiotropic Effects
of Statins

S-Coh S5-Coh

o o o
S AR Capoapesoncantcon

HMG-CoA

Lipoprotein
Vitamin D
Bile acids
Staroid hormones




CRP as a Method to Target Statin Therapy in
Primary Prevention: AFCAPS/TexCAPS

Study Group

low LDL-C / low CRP
low LDL-C / high CRP
high LDL-C / low CRP

high LDL-C / high CRP

Statin

0.025

0.029

0.020

0.038

Placebo

0.022

0.051

0.050

0.055

NNT

No
B Statin

48

33

58

~

/

s
\

>

" Statin

Median LDL-C = 149 mg/dL
Median CRP = 1.6 mg/L

NEJM 2001;344:1959-65


מציג
הערות מצגת
To address the ability of CRP to assist in targeting statin therapy, the AFCAPS/TexCAPS study was divided into four groups as shown on the basis of entry LDL and CRP levels. 



As shown, for those in the high LDL/low CRP and high LDL/high CRP groups, lovastatin was highly effective, a finding consistent with the fact that individuals with elevated LDL levels benefit from statin therapy. For these groups, the number-needed-to-treat to prevent one coronary event (NNT) was between 33 and 55, a level widely considered cost-effective.



However, those in the low LDL/high CRP group also appeared to benefit from statin therapy. In fact, the NNT in this group was 48, despite the fact that these individuals did not have hyperlipidemia.This is the key group to be explored in the JUPITER trial, and represents between 25 and 40 million Americans at risk for coronary events.


Men > 50 years
Women > 60 years
No CVD, No DM
LDL < 130 mg/dL
hsCRP > 2 mg/L

e

o -Yul= » o JUPITER
89,890 Screened _
Reason for Exclusion (%)
LDL = 130 mgidL 52
hsCRP < 2.0 mgJL 36
4 K Withdrew Consent 5
leei Diabetes 1
Racel 0 Hypothyroid <1
un-in Liver Disease <1
TG > 500 mgidL <1
Age out of range <1
Current Use of HRT <1
. Cancer <1
17,802 Randomized Poor Compliance/Other 3

8,901 Assigned to
Rosuvastatin 20 mg

8,901 Assigned to
Placebo

8,857 Completed Study | 8,864 Completed Study

44 Lost to follow-up 37 Lost to follow-up

8,901 Included in Efficacy
and Safety Analyses

8,901 Included in Efficacy
and Safety Analyses




&

sline Blood | eve adiz arals e JUPITER
Rosuvastatin Placebo
(N = 8901) (n = 8901)
hsCRP, mgiL 4.2 (2.8-7.1) 4.3 (2.8-7.2)
LDL, mg/dL 108 (94 - 119) 108 (94 - 119)
HDL, mg/dL 49 (40 - 60) 49 (40 - 60)
Triglycerides, mgiL 118 (85 - 169) 118 (86 - 169)
Total Cholesterol, mg/dL 186 (168 - 200) 185 (169 - 199)
Glucose, mg/dL 94 (87 - 102) 94 (88 -102)
HbA1c, % 57 (5.4-5.9) 57 (5.5-5.9)

All values are median (interquartile range).

[ Mean LDL = 104 mg/dL ]



Early Study Termination

® Designed to continue until 520 primary end points.

® Stopped early when only 393 events had occurred
because the DSMB identified benefits to people

taking active treatment.

® JUPITER lasted only a median of 1.9 years instead of

the planned 4 years.



LDL (mg/dL)

hsCRP (mg/L)

Kk B @O @O
o o o o o

— - : |

LDL 55 mg/dlI
LDL decrease 50 percent at 12 months

hsCRP decrease 37 percent at 12 months

0 12 24 36 48
Months

HDL (mg/dL)

TG (mg/dL)

40

30

20

10

&

ANC P JUPITER

HDL increase 4 percent at 12 months

TG decrease 17 percent at 12 months

0 12 24 36 48
Months




JUPITER Primary Endpoint:
MI, Stroke, UA/Revasc, CV Death

TR aa%

0.08
\

0.06
\

Cumulative Incidence
0.04
|

Rosuvastatin 142 / 8901

0.02
\

4

0.00
\

0 1 p 3

Follow-up (years)
N Engl J Med 2008;359:2195



THER @

s slele NAroup AnNsa JUPITER

N P for Interaction

Family HX of CHD o
No Family HX of CHD

BMI < 25 kg/im -
BMI 25-29.9 kg/n? ;
BMI> 30 kg/m® —=

Metabolic Syndrome 0.14
No Metabolic Syndrome

Framingham Risk< 10% 8,882 0.99
Framingham Risk > 10% 8,895
hsCRP > 2 md/ i 6,375
17,802

| I I
0.5 1.0 2.0 4.0

Rosuvastatin Superior Rosuvastatin Inferior



Proportional reduction in

vascular event rate (95% CI)

&

ad O L Red 0 Observed Bene JUPITER

CTT

‘ O JUPITER PREDICTED

AtoZ L PROVE-IT

05 1

Mean LDL cholesterol difference
between treatment groups (mmol/l)
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@ JUPITER OBSERVED
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vascular event rate (95% CI)
(L)
o

Proportional reduction in

15 1 Ato-Z w

0 pa"" '!’ ! ! ! : ! ! ! ! :
0 05 1

Mean LDL cholesterol difference
between treatment groups (mmol/l)



A S

0 JUPITER

A simple evidence based approach to statin therapy
for primary prevention.

Among men and women age 50 or over :

If diabetic, treat
If LDLC > 160 mg/dL, treat
If hsCRP > 2 mg/L, treat




JUPITER: Unanswered Questions

® Not a CRP trial — no low CRP group

— Simply cholesterol lowering?

® Low risk population?

— ~50% had metabolic syndrome and/or FRS >10%



Cumulative Incidence

0.08
\

0.06

0.04

JUPITER Primary Endpoint:
MI, Stroke, UA/Revasc, CV Death

Placebo 251 / 8901

Follow-up (years)

N Engl J Med 2008;359:2195



ATP Il LDL-C Cutoffs for Therapy

High risk: CHD or <100 mg/dL (optional  >100 mg/dL >100 mg/dL
CHD risk equivalents <70 mg/dL) (consider if LDL-C
(10-year risk >20%) <100 mg/dL)

Moderate risk: 22 <130 mg/dL >130 mg/dL >160 mg/dL
risk factors (10-year
risk <10%)

Low risk: <1 risk <160 mg/dL >160 mg/dL >190 mg/dL
factor (consider if LDL-C
160-189 mg/dL)

Grundy SM et al. Circulation; available at http://circ.ahajournals.org




S
Adverse = and Mes= ~d Safetv Paramete JUPITER

Event Rosuvastatin Placebo P
Any SAE 1,352 (15.2) 1,337 (15.5) 0.60
Muscle weakness 1,421 (16.0) 1,375 (15.4) 0.34
Myopathy 10 (0.1) 9 (0.1) 0.82
Rhabdomyolysis 1 (0.01)* 0 (0.0) --

Incident Cancer 298 (3.4) 314 (3.5) 0.51
Cancer Deaths 35 (0.4) o8 (0.7) 0.02
Hemorrhagic stroke 6 (0.1) 9 (0.1) 0.44

GFR (miminn.73m2at12mthy  66.8 (59.1-76.5) 66.6 (58.8-76.2) 0.02
ALT > 3xULN 23 (0.3) 17 (0.2) 0.34

*Occurred after trial completion, trauma induced. All values are median (interquartile range) or N (%)
**Physician reported



So, Where Are We Now?

You are here



http://www.digital-laughter.com/images/mice.jpg

Relation Between CHD Events and LDL
Cholesterol in Statin Trials

Pl =Placebo

mmmm Primary Prevention

mmmm Secondary Prevention

25 1

Rx = Treatment

4S-Pl

= n
%
,_Z_. 20 - TNT-Entry
5 4S-:x
£ 157 LIPID-PI
; 10 - CARE-Rx CARE-PI
: LIPID-Rx WOS-Rx WOS-PI
® TNT o
S AFCAPS-Rx
o pmEE ‘ .
N IV S TLLLLL bbby AFCAPS-PI
50 70 90 110 130 150 170 190 210
JUPITER-Rx JUPITER-PI

LDL Cholesterol (mg/dL)

AFCAPS: Lovastatin; 4S: Simvastatin
WOS, LIPID, CARE: Pravastatin

Atherosclerosis 1999;143:517-S21



Conclusions - Cholesterol

® Treat the risk, not the LDL!
— CRP? Other?
® When risk is high, lower is better!

— “Adults with CHD or multiple risk factors should strive to
lower their LDL-C to 50 mg/dL”.

— “It would be reasonable to recommend that an “ideal” LDL-C
level should be defined as <50 mg/dL".

Circulation. 2008;118:672-677
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=
Risk Of Death in Patients With CHD is Greatest Early

After an ACS
Deaths/100 patients/month
251
Acute MI
20 - — Unstable angina
Stable angina
15
10 - ’
N
0 -

I I I I I I I
0] 1 2 3 4 5 6
Time (months after hospital admission)

Braunwald (1996)


מציג
הערות מצגת
The vast majority of deaths associated with an acute coronary syndrome (ACS) occurs in the very first few weeks after presentation. Therefore, therapies that are likely to be effective in this disease should be initiated in this early period. The large secondary prevention trials of statins have enrolled patients in a time window where event rates are relatively low. So, initiation of statin therapy early following an ACS should result in a greater benefit than that seen when therapy is initiated much later after the event. Furthermore, the absolute benefit is likely to be greatest when the risk is highest.



Reference

1.	Braunwald E, Mark DB. Medical management of unstable angina. In: Fuster V, 	Ross R, Topol EJ eds. Atherosclerosis and coronary artery disease. 				Philadelphia: Lippincott-Raven; 1996: Chapter 79.






=
Frequency of Additional “Active” Plaques in

Patients With ACS

80% of Patients
|

Patients (%)
- N
(3) ] o

—_—
o
1

5_

0 . .

] ( p 3 4 5
Frequency of multiple active plaque ruptures beyond the culprit lesion.

Circulation. 2002;106:804-808.


מציג
הערות מצגת
Many patients who present with ACS have multiple “active” plaques.  In one study, the majority of patients who presented with ACS were found to have  2 active plaques.


Timing Of Statin Therapy Initiation After ACS in
Clinical Studies

B Atorvastatin

Pravastatin

PACT MIRACL
PTT O Simvastatin
PAIS _
PROVE IT Fluvastatin
WOSCOPS LAMIL - 25
FLORIDA
AFCAPS/TexCAPS L-CAD CARE
ACS RECIFE LIPID
Primary ¥ Secondary prevention
prevention | | / |

|

|
0 6 12 1824 2 10 12 6
Hours Davs Months



MIRACL: Primary Efficacy Measure

Cumulative incidence (%)

(0)
Placebo 8
15 -+
10 - RRR = 16%
p=0.048
Time to first occurrence of 0 _
composite endpoint of: 95% Cl = 0.701-0.999
Death (any cause)
Resuscitated cardiac arrest '
Worsening angina with new
objective evidence and urgent
rehospitalisation
0 | | | |
(0] 4 8 12 16

Time since randomisation (weeks)
JAMA. 2001;285:1711


מציג
הערות מצגת
The graph shows the time to the first occurrence of death (any cause), non-fatal MI, resuscitated cardiac arrest, and worsening angina with new objective evidence of ischaemia requiring hospitalization. 

Due to an interim analysis being performed, the p-value required to achieve  significance was adjusted to p=0.049. There was a significant 16% reduction in the atorvastatin-treated patients (p=0.048; relative risk 0.84 [95% confidence interval 0.701-0.999]).



Reference

1. Olsson AG, Schwartz GG, for the MIRACL investigators and study committee. Myocardial ischaemia reduction with aggressive cholesterol lowering: MIRACL rationale and results. AHA 2000, Late breaking clinical trials presentation.


PROVE IT - TIMI 22 Results:

All-Cause Death or Major. CV Events

Pravastatin 40mg
537/2063 (26.3%)

Atorvastatin 80mg
464/2099 (22.4%)
LDL 62 mg%

16% RRR at 2 years
(p =0.005)

(0) 3 6 ) 12 15 18 21 24 27 30
Months of Follow-up

NEJM 2004;350:1495


מציג
הערות מצגת
For all randomized patients, the event rates of the primary endpoint at 2 years were 26.3% (537/2063) in the standard dose pravastatin 40mg group versus 22.4% (464/2099) in the high-dose atorvastatin 80mg group (p=0.005) representing a 16% relative risk reduction favoring high-dose atorvastatin 80mg (CI, 5%-26%)

The reduction in clinical events with the more intensive lipid-lowering therapy emerged as early as 30 days following the start of therapy

These results support that among patients who have recently experienced an acute coronary syndrome event, those receiving the more intensive high-dose lipid lowering therapy had a greater protection from future cardiovascular events.  These findings suggest that in this population, lipid lowering therapy to LDL-C concentrations substantially below current target levels is beneficial 




A to Z: Primary Endpoint
Composite CV Death, MlI, ACS or Stroke

20 7 P/S20
| HRO.89 (Cl0.76-1.04 Rate = 16.7%
4 . i ‘——’/—'
15 652 primary events .
S40/80
10 Rate = 14.4%
5 p=0.14
O o ' |‘ | |

01 4 3 12 16 20 24

Month from Randomization

JAMA. 2004,292:1307


מציג
הערות מצגת
The primary endpoint of the Z-phase was a composite of Cardiovascular death, MI, readmission for Acute coronary syndrome and stroke.  There is an 11% relative and 2.3% absolute reduction in the composite event rate associated with early aggressive therapy that was not statistically significant. Despite the large separation of LDL between the treatment arms during the placebo phase there is no discernable early separation of the curves.  This lack of early separation along with a lower than expected event rate of 16.7% in the more conservative P/S20 arm and our lower than expected treatment effect of 11% contributed to our falling approximately 1/3 short of our desired goal of 970 total events.  The executive committee discussed increasing enrollment to increase the number of events but rejected the option. During the course of the trial, data emerged to support statin initiation early after ACS, and practice patterns in participating hospitals changed considerably, so that it became increasingly difficult to enroll patients into the placebo-controlled portion of the trial.  Moreover, it was felt that lengthening the follow-up period beyond two years to accrue more events would fundamentally alter the hypotheses being tested in the trial.  






CRP - EFFECT ONLY IN ACS?
LDL-C, CRP, and Early Clinical Benefit in A to Z, MIRACL, and

PROVE IT-TIMI 22

A-to-Z MIRACL PROVE IT
Number of patients randomized 4497 3086 4162
Early* LDL achieved on treatment, mg/dL 62 72 62
Early* LDL cholesterol differential, mg/dL 62 63 33
CRP differential, % 0/17 34 38
Early event reduction, % 0* 16* 187

* Measured 120 days after randomization.
T Measured 90 days after randomization.
Adapted from Nissen. JAMA. 2004;292:1365, with permission.


מציג
הערות מצגת
PROVE IT-TIMI 22 And MIRACL:  CRP Appears To Be Driving The Early Time To Benefit With Intensive Atorvastatin Therapy

As shown earlier on slide 33, the beneficial effects of statins in ACS cannot be predicted entirely on LDL cholesterol reduction alone; some of the benefits may be related to anti-inflammatory effects (ie, as measured by CRP).  In MIRACL and PROVE IT, the difference in CRP between groups was 34% and 38%, respectively; whereas the between group difference in CRP was smaller (17%) in A-to-Z.  These findings suggest that the early benefit of statins in ACS may be derived from the anti-inflammatory effects of these drugs.
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ARMYDA-ACS: Study Design

30 days
A

JACC 2007;49(12):1272-1278



ARMYDA-ACS: Actuarial Survival curves
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TG Level Is Significant CVD Risk Factor:
Meta-Analysis of 29 Studies

Grou_ps CHD Cases N = 262,525
Duration of follow-up : :
>10 years 5902 e
<10 years 4256 -
Sex
Male 7728 —-—
Female 1994 —=
Fasting status
Fasting 7484 +
Nonfasting 2674 =—
Adjusted for HDL :
Yes 4469 s
No 5689 : =
: <> 1.72 (1.56-1.90)
*Individuals in top vs. bottom third
of usual log-TG values; adjusted for at least age, 1 2
sex, smoking status, and lipid concentrations; also CHD Risk Ratio* (95% Cl)

adjusted for BP (in most studies).

Circulation. 2007;115:450-458


מציג
הערות מצגת
Triglyceride Level Is Significant CVD Risk Fact: Recent Meta-Analysis of 29 Studies.

A recent meta-analysis by Sarwar et al1 included 29 prospective studies and was the largest and most comprehensive epidemiological assessment of the association between triglyceride values and CHD risk in Western populations (262 525 participants; 10,158 CHD cases). A combined analysis of the 29 studies yielded an adjusted odds ratio of 1.72 (95% CI, 1.56-1.90) in a comparison of extreme thirds of usual triglyceride values (ie, individuals with usual log-triglyceride values in the top third of the population compared with those in the bottom third). This odds ratio was adjusted in all but one study for at least age, sex, smoking status, lipid concentrations, and most studies also adjusted for blood pressure. The above figure shows the CHD risk ratio adjusted for several established risk factors and grouped according to several study characteristics (ie, duration of follow-up, sex, fasting status, and adjusted for HDL-cholesterol). The data indicate that the impact of triglycerides on CHD risk is similar in women and men and also regardless of duration of follow up. The data suggest no important differences in the strength of associations between triglycerides and CHD in studies of fasting participants compared with studies of nonfasting participants. Finally, adjustment for HDL-cholesterol attenuated the magnitude of the association between triglyceride level and CHD risk. The conclusion of the study is that there is a strong and highly significant association between triglyceride value and CHD risk.





Reference

1. Sarwar N, et al. Circulation. 2007;115:450-458. 




TG Level Remains CVD Risk Factor in Patients On
Statins: TNT

Adjusted HRs of death, MI, and recurrent ACS between 30 days and 2 years of follow-up*

1.2

1
0.8
0.6 —— * TG<150 mg/dl
* TG>150 mg/dl
1 J e —
1 J —
0o +— —

LDL<70 ma/dl LDL>70 ma/dl

*Adjusted for age, gender, low HDL-C, smoking, HTN, obesity, DM, prior statin therapy, prior

ACS, PVD, treatment effect
JACC 2008;51:724-30



Risk of CHD

Low HDL-C is an Independent Predictor of CHD
Risk Even When LDL-C is Low

Framingham Heart Study

3.0 -
2.0 -
1.0 -
95
00 HDL-C
100 160 220 (mg/dl)

LDL-C (mg/dl)
Am J Med 1977;62:707-714


מציג
הערות מצגת
Low HDL-C is an independent predictor of CHD risk even when LDL-C is low

Data from the Framingham Heart Study indicate that high-density lipoprotein cholesterol (HDL-C) is an independent risk factor.  Even in individuals whose low-density lipoprotein cholesterol (LDL-C) levels were approximately 100 mg/dL, HDL remained a very strong risk factor, and individuals with low HDL-C were still at considerably elevated risk.



Reference:

Gordon T, Castelli WP, Hjortland MC, Kannel WB, Dawber TR. High density lipoprotein as a protective factor against coronary heart disease. The Framingham Study. Am J Med 1977;62:707-714.


Hazard ratio

HDL-c Levels and MACE in Patients Treated
With Statins to LDL-c < 70 mg/d|
TNT

= 5-Yr Risk of MACE

37> 37-42 42-47 47-55
HDL-c (mg/dl)

1.2

NEJM 2007;357:1301-10



Fibrates and Cardiovascular Qutcomes

FIELD
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Placebo Fenofibrate

Lancet. 2005,366:1849-1861
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Fibrates in Metabolic Dyslipidemia

Primary Lipid Subgroup Criterion Primary
Endpoint: Endpoint:
Entire Cohort Subgroup
(P-value)

HHS (Gemfibrozil) -34% (0.02) L;ﬁg/i|0|)0|_.nc‘g>/(;lo

BIP (Bezafibrate) -7.3% (0.24) TG > 200 mg/dlI

DM Patients;
-22% (0.006) baseline HDL-C 31 mg/dL;
TG 164 mg/dL

VA-HIT
(Gemfibrozil)

TG > 204mg/dl

FIELD (Fenofibrate)  -11% (0.16) HDL-C < 42 mg/d|

TG > 204 mg/dI
HDL-C < 34 mg/d|

ACCORD

-0
(Fenofibrate) 8% (0.32)




Efficacy of Extended-Release Niacin
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Am J Cardiol 2000;85:1100-1105.


מציג
הערות מצגת
Efficacy of extended-release niacin

Niacin is the most effective HDL-raising drug currently on the market, providing increases in HDL-C in the 25 to 30% range.  This slide shows the efficacy of an extended-release form of niacin, which at 2,000 mg increased HDL-C in this study by 24%.



Reference:

Goldberg A, Alagona P Jr, Capuzzi DM, Guyton J, Morgan JM, Rodgers J, Sachson R, Samuel P. Multiple-dose efficacy and safety of an extended-release form of niacin in the management of hyperlipidemia. Am J Cardiol 2000;85:1100-1105.


Coronary Drug Project

Long-Term Mortality Benefit of Niacin in Post-M| Patients

Survival (%)

100
90 —
80 —
70
60 —
50 —
40 —
30 —
20 —
10 —

15 years: 4% absolute reduction in mortality
NNT = 25

Niacin

Placebo

P =0.0012

2 4 6 8 10 12 14 16

Years of follow-up

J Am Coll Cardiol 1986;8:1245-1255


מציג
הערות מצגת
Coronary Drug Project Long-Term Mortality Benefit of Niacin in Post-MI Patients 

This slide depicts the survival curves for mortality from all causes among subjects in the  Coronary Drug Project.  The median survival time from entry into the study was 13.03 years for patients given niacin compared with 11.40 years for those given placebo (P = 0.0012).  The niacin and placebo mortality rates were almost identical throughout the first 68 months of follow-up and did not begin to diverge until month 72. 

 

Reference:

Canner PL, Berge KG, Wenger NK, et al. Fifteen year mortality in Coronary Drug Project patients: long-term benefit with niacin. J Am Coll Cardiol. 1986;8:1245–1255.






Niacin Imaging Studies

ARBITER-HALTS Oxford Niaspan Study
paseline n
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N Engl J Med 2009;361. J Am Coll Cardiol 2009;54:1787-94



NIACIN: Clinical Events

ARBITER 2
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peripheral revascularization)

Circulation 2004;110:3512-3517.

% Free of Event

HATS

100 Simvastatin—Niacin
97%
90
All placebos
80 - 76%
70 - RR=0.10
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Composite End Point (Death from Coronary Causes, Nonfatal M,
Stroke, or Revascularization for Worsening Ischemia)

NEJM 2001;345:1583-1592


מציג
הערות מצגת
Slide 14. HATS: simvastatin and niacin

Niacin monotherapy or combination therapy with other agents such as bile acid–binding resins was in clinical use during the late 1970s and the 1980s, but lipid-lowering treatments shifted largely to statins with the commercialization of this class of compounds in the late 1980s.  Then, in 2002, the results of the were published showing the great potential of a combination therapy approach with statin and niacin.  This placebo-controlled secondary prevention study showed definite angiographic stabilization of angiographic CHD along with up to a 90% reduction in clinical outcomes with simvastatin 10–20 mg combined with niacin 1000 mg BID.  Although this study was small and the outcomes effects are in need of further study, if verified in the setting of a statin-monotherapy control group, this extent of clinical event reduction through combination therapy vastly exceeds that observed with statin monotherapy.  This is particularly relevant to the care of patients with known CHD who today require statin therapy as standard therapy.  Additional abbreviation on slide:  RCT = randomized controlled trial.



Reference:

Brown BG, Zhao XQ, Chait A, et al. Simvastatin and niacin, antioxidant vitamins, or the combination for the prevention of coronary disease. N Engl J Med. 2001 Nov 29;345(22):1583-1592.


Niacin: Ongoing Studies Due ~ 2012
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Future Prospects

Summing up, it is clear the future holds great
opportunities. It also holds pitfalls. The trick will be
to avoid the pitfalls, seize the opportunities, and get

back home by six o'clock .

Woody Allen
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“We found a bunch of these clogging
yvour arteries. They’re cholesterol pills.*
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