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Statin Statin Pyramid
Key Statin Trials and Spectrum of Risk
CHDJ/average to high cholesterol
Increasing CHD*/average to high cholesterol
absolute CHD risk CARE CHDl/average cholesterol
atients with CHD/
ASCOT-LLA
WOSCOoPS h cholesterol
AFCAPS/TexCAPS HD/average cholesterol
*CHD or CHD risk equivalent, e.g. diabetes
4162 Acute coronary syndrome Significant reduction in all-cause
PROVE Atorva 80 mg vs. prava 40 mg, for 2 yrs PROVE mgrtality MI. unstable
LDL-C in atorva 80 mg/d; 67 mg/d| : iy See
-IT LDL-C, in prava 40mg/d; 97 mg/dl -IT angina, revascularization >30 days, and
15464 Stable chronic angina stroke
Atorva 80 mg vs. 10 mg, for 4.9 yrs T 5 ”
TNT LDL-C 130-250mg/dl, TG<600 mg/di TNT Significant reduction in Ml and stroke

LDL-C in atorva 80 mg/d; 70 mg/dl, in 10mg/d ; 100 mg/dI

8888 Old myocardial infarction

Atorva 80 mg vs. simva 20 mg, for 4.8 yrs ignificant r ion in nonf | Ml and PVD
IDEAL Age <80 yrs. LDL-C 130-250mg/dl, TG<600 mg/dI IDEAL Significant reductio ohiia and

LDL-C in atorva 80 mg/d; 80 mg/dl, in simva 20mg/d ; 99.8 mg/dI

LDL-C < 70 mg/dl
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[ Triglyceride-HDL LDL:

Is that enough? ]

“What if LDL-C less than 40 mg/dl ?”

« JACC 2005, 46(8); 1411-1416 ;
PROVE-IT subgroup analysis

* HR = 0.61 when compared to LDL 80-
100mg/di

* No further AE

“ LIPOPROTEIN
1. Free fatty acids
2. Triglycerides
3. Cholesterol
Phospholipids
1. Phosphatidylcholine
2. Sphingomyelin
Apoprotein

Apo A, B, C, and, E etc.

“ Chylomicron “
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[ Triglyceride-HDL LDL:

Is that enough? ]

Liver controls lipoprotein synthesis(2)

Potential TG-Lowering Mechanisms

1. reduced substrate (i.e. FA) ilability
which could be secondary to:
(a) an increase in B-oxidation, whether

Citate

SREBP-2 !
AeotoncatylCoh hiolsse__—
Boetoacetyl Cok +—

AP-ciatelyase N, Acetyl Co synthetase
_— Reatyl CoA~.

Acetate

SREBP-1¢

~~~_ Acetyl CoA carboxylase
"= Malonyl CoA

synthesis);

, 5 & —— > NEFA
microsomal or peroxisomal, Hormone-sensitive lipast
(b) a decrease in delivery of non-esterified FA T
(NEFA) to the liver, or e TG Glucose
(c) a decrease in lipogenesis (i.e. FA FA uptake uptake

1B
/0 Acetyl-CoA

Acyl-CoA carboxylase

HMG CoA: ivlllhlsl ;

HMG CoA wdumsu i@
Wevalonals
Mevalonate kinase

FPP synthase
Squalene synthase Fatty acyl CoA
Squalens. AT

Squalene expoxidase
Lanosterol synthase | €I
ey
o

Manoacylglycarol 3-phosphate

receptor

Figure 2. The liver X receptor (LXR) controls both sterol regulatory element binding profein (SREBP)-2 and SREBP-Ic. SREBP-2
involved in cholesterol synthesis, whereas SREBP 1 stimulates the production of genes involved with the lipogenic enzymes. Inhibition of LXR would result
in a decreas in both cholesteol and tigyceride synthesis. ATP = adenosine triphosphale: CoA = coenzyme A: CYPSI = cytochrome PA4S0-51; DHCR

yaths 1 diphosplte: Glucose-6-P = lucese 6 pospliie; GPAT = glycerol 3 pospie acy
= gl HMG = isopentenyl diphosphate:
= reduced form of icotinamide-adenine dinucleotide plvmwhah PGDH = 6-phosphogluconate dehydrogense.

Yitrans-

Am J Cardiol 2006;98[suppl]:27i-33i

synthase i FAsynthase ¢
Acyl-CoA @ Acetyl CoA

CPT-1, 1l

Acyl-CoA
dehydrogenase ,m
DA VLDL
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G'y""’"-» Lyso PA—»PA “oap
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Peroxisome
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(rodents only?)
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enzymes, such(asG n)cylgylcerol

acid [\;vhich could drain diacylglycerol (DAG)
away from DGAT].

phosphohydrolase (PAP);

Impact of Triglyceride Levels Beyond
Low-Density Lipoprotein Cholesterol After Acute
Coronary Syndrome in the PROVE IT-TIMI 22 Trial

Michael Miller, MD, FACC,* Christopher P. Cannon, MD, FACC,# Sabina A. Murphy, MPH
Jie Qin, MS,t Kausik K. Ray, MD, MRCP# Eugene Braunwald, MD, MACC,+t

for the PROVE IT-TIMI 22 Investigators

Balr

Maryland; Boston, Massachusetts; and Ca

mbridge, United Kingdom

JACC 2008,51;724-30

Baseline Characteristics by TG Quintile at 30 Days After an ACS

TG Quintile
1(n=1763) 2(n=1753) 3(n=137) a(m=132) 5(n=733)  Total(n=3718)
General Mean
WMean age. yrs 507 502 588 515 553 581
Men, % 810 .9 750 740 820 786
Coronay risk factars, %
cunrent smoker 300 340 337 3 424 362
Hypertansion 467 453 517 518 516 404
Obesity (BMI =30 ke/m?) 284 348 2 48 513 304
Diavetes 138 161 154 101 208 172
Prior ACS 224 235 281 283 48 214
Prior statin use 203 20 265 2114 s 255
Porlpheral vascular disease 45 61 54 55 66 56
Uplds and lipoprotelns, median (1QR)
TG, mg/l 69 (59-77) 97 (80-102) 123(116-130)  162(150-177) 254 218-317)
Total cholesterol, mg/dl 120 (100-146) 13 1 170 (147-193)
LDLC me/cl 63 (47-82) 68(53-88) 73(54-92) 785 (57-102) 81 (59-101)
HDL-C, mg/dl 42(36-50) 41(35-47) 40(34-47) 38(3245) 35 30-42)
Highsensithty CRP, mg/! 141(086-331)  190(0.87426)  193(0.95-435) 215(102-443) 236 (114-443)
Jacs - acute coronary syndrome: BMI = body mass ndex: CRP = Creacthe protein: endensity - LDLE = lowdtersity ipoproteln cholesteral;
I'G - trigycerides.

JACC 2008,51;724-30

Estimates of death, myocardial infarction, and recurrent acute
coronary syndrome between 30 days and 2 years of follow-up

LDL=70vs. >70 TG=150 vs. >150

020
e 102180
04
= : — ——
£ -
1. LeT0 E To< 160
3 §on0
@
008 o
G Ll . . ; .
° 150 ) 510 o0 3 = s 50 %

PORWMPl Risk of Death, MI, or Recurrent ACS With LDL-C <70 mg/dl
and Selected On-Treatment TG or Non-HDL-C Cut-Points 30 Days After ACS

LDLC <70 mg/al Unadjusted Hazard Ratio Adjusted Hazara Ratio p Value,
+ Variable Patients, n Rate, % (98% CI) (5% C)* Adjusted Analysis
TG =200 mg/al B 203 100 0.76(052-112) o170
TG <200 me/cl 2796 35 0.64(0.53-078) 0.60(045-0.81) 0.001
TG =100 mg/al 2250 154 100 0.90(0.71-114) 0368
TG <100 mg/cl 1140 134 085(0.71-103) 0,82 (0.61-110) 0489
Non-HDLC =130 mg/al 741 179 100 0.83(026-2.63) 0755
Non-HDL-C <130 mg/cl 2652 139 0.77(0.63-093) 0.79(0.61-102) 0.067
Non-HDLC 100 mg/cl 1676 165 100 1.07(0.73-156) 0722
Non-HDL-C <100 mg/al 1718 31 0.79(0.66-094) 083 (0.66-105) 0423
SAcjusted fo age, gender, low HDLC, smoking. hyperiension, obesity, diatetes, Py, prior ACS, and of LoLCand

TG or non-HOLC.
‘Abbreviations a5 In Tables 1 and 2,

Days aftor Month 1 Visit

Daye after Monkh 1 Viek

JACC 2008,51;724-30
JACC 2008,51;724-30
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[ Triglyceride-HDL LDL: Is that enough? ]

TG distribution in Korean population

. men

women
Men = 36.6%

Women=26.6%

What is the meaning of
high TG ?

Is that TG ?

* Pros;
HyperTG particles can act like LDL particles

* Cons;
Familial hyperTGemia or
hyperchylomicronemia do not develop premature
atherosclerosis

Hypertriglyceridemia—An Independent
Risk Factor for CHD: PROCAM Study

180 1 Events/

1,000 in 8 yr 132

100 -

50 4

04
<200 200-399 400-799 800
(15713,593) (84/903) (141106) (3/37)

TG (mg/dL)

Assmann G et al. Am J Cardiol. 1992;70:733-737.

The consequence of postprandial cholesterol flux, high plasma concentrations of

apoB48, evidence of arterial retention, and proinflammatory properties of apoB48-containing
chylomicron remnants suggest that this lipoprotein may be an underestimated risk factor for
CVD.

Proctor, S. Current opinion in lipidology 2002, 13:461-470
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[ Triglyceride-HDL LDL:

Is that enough? ]

Is that HDL ?

Structure of HDL

Surface Monolayer
of Phospholipids
and Free

Fat Cells leer
o°og - A apoA-l Cholesterol
0 oo
()
A TG @ (hepatic
t N Apo B @ lipase)
IR X A VLDL
@ Apo A-1
g Hydrophobic Core
Kidney -
Insulin apoA-ll of Triglyceride and
@ @ Cholesteryl Esters
(lipoprotein or hepatic lipase)
Rye KA et al. Atherosclerosis 1999;145:227-238.
Cholesterol Flux in Macrophages
Pro-inflammatory --------- HDL -------- Anti-inflammatory
apoAl
paraoxonase L
{;i}
'I L&pld £
storage \
>“l< prep-HDL
ceruloplasmin->
PAF-AH HDL .

% of HDLc >40mg/d|

HDLc and Longevity

100

80 92

60 69

46

85-89yrs 38-69yrs 38-69yrs
with CHD

Nikkila M et al. Age Aging
1990;19:119-24

LDL, are you again ?
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[ Triglyceride-HDL LDL: Is that enough? ]

Lipoproteins vs. Severity of Metabolic Syndrome
A Prominent Feature of the Metabolic Syndrome in the Framingham Heart Study

TABLE 4. Plasma Levels of NMR-Determined Lipoprotein Measures and Biochemical Lipid Measures With
Increasing Number of MetSyn Features*

_ | cholesterol No. of Components of Metsyn
0 1 2 3 4 5 PlorTrend
Women n=562  n-464 n-208  n-184 =102 n-29

NMR-derived lipoprotein measures
Total LDL particie No., nmolL 116916 1344417 1496=22 1600+32 1678+37 166369 <0.0001

‘small LOL particles, nmolL 42815 591+16  756=20 91830 109034 1187464  <0.0001
Large LDL particles, nmol. 7412 716+13 697+17 618425  529+28 419453  <0.0001
Blochemical lipld measures
LDL-C, mg/dL T TAE s e <0000
ApoB, mo/dL. 841 @1 101=1 11022 1112 113+4 <0.0001
Triglycerides, mg/dL T2 B4x2 12122 1544 18854 2118 <0.0001
HOL-C, mo/dL 661 571 5151 45+1 401 B2 <0.0001
Men n=286  n=407 n=335 =233 =113 =30

NVIR-Gerived lipoprotein measures
Total LDL particle No, nmolL 129023 148519  1554=21 1690+25 1783=36 176769  -<0.0001

‘small LDL particles, nmolL 57426 813+21 991224 1232429 1396+41 1361%79  <0.0001
Large LOL particles, nmolL. 684=17  630=14 520=16 411=19 336=27 362+52  <0.0001
Biochemical Iipld measures
LDL-C, mg/dL 127z2 . 1122 A%z NaTE2 195=3 13626 001

ApoB, mg/dL 901 99+ 10351 1M1 15:2  115:4 <0000t
Trighycerides, mg/L TI=3 96+3  133=3 17824 214=5  231=10  <0.0001
- roa HOL-C, my/dL. 521 48+l 43=1 371 331 3+2 <0001

Circulation. 113:20-29, 2006

. Relations of total LDL particle number and LDL cholesterol value to the
Small LDL Particle Number vs.Others HDL cholesterol level
A Prominent Feature of the Metabolic Syndrome in the Framingham Heart Study
2000 - 180
——— LDL Particles
TABLE 3. Correlations Among Small LDL Particle Number and Components of the MetSyn | | | . LDL Cholesterol
Waist Fasting : < 1800 =
SBP DBP Circumference Glucose HDL-C ~  Triglycerides £ >
Small LDL particle No. 019 020 0.30 0.20 — \E« §
ApoB . 018 020 0.28 0.16 0.55 2 1600 g
SBP . .07 0.29 0.23 0.23 N 2
= kS
DBP 0.32 017 0.25 © %’
Waist circumference 0.28 0.41 % 1400 ‘_31
Fasting glucose e .. 0.18 _‘3 3
HDL-C —0.52 9 1200
Triglycerides
See the footnote to Table 1 and text for explanation of abbreviations.
Data are Pearson partial correlations adjusted for age and sex. 1000 100
Circulation. 113:20-29, 2006 20 40 60 80 100
HDL cholesterol (mg/d) Circulation. 113:20-29, 2006

Relations of total LDL particle number and LDL cholesterol value to the

Triglyceride level LDL, is that enough ?

0e0 ——— LDL Particles R
U B LDL Cholesterol ¢+ Lower is better, but earlier is better in high
E 1800 160 g risk patients.
¥ § & Lowering LDI._c is not enough, especially
E a0 % when th_e patient show_s the feature of
é . 5 metabolic syndrome/diabetes.
g = i Consider TG and HDL as a next target for
8 1200 =8 the prevention of CVD.
# Towards era of combination ; still needs lots
1000 pros p o et of evidence to come.

Triglyceride (mg/d
riglyceride (mg/d) Circulation. 113:20-29, 2006

5181



[ Triglyceride-HDL LDL: Is that enough? ]

Guidelines for Controlling TG

Management of High TG

Intensify therapeutic lifestyle changes

» Treat secondary causes

* Intensify LDL-lowering drug therapy

» Fibrate or nicotinic acid therapy to lower VLDL

Hypertriglyceridemia

Normal LDL-C levels

[ Family histody of CHD ? |

| apoE genotype ? |

Family Hx (-)
No apoE2/2

High LDL-C levels

| Family histody of CHD (+) |

Familial combined hyperlipidaemia ****
- probably polygenic, 0.5% of the general population
Family Hx (+) -combined with many environmental factors
apoE2/2 Familial Hyp ia (IIb) ***
1 - LDLR defect, 0.5 % of the general population

Familial
hyperTGemia

Type Il hyperlipoproteinemia ***
(familial dysbetalipoproteinemia)

New Features of ATP Il

= Modifications of Lipid Targets:
+  MAIN TARGET: LDL <100 mg/dL
+ HDL <40 mg/dL considered low (instead of 35 mg/dL)

+ Triglycerides >200 mg/dL considered to be high

= Focus on Multiple Risk Factors:
+ Diabetes (without CHD) raised to the level of CHD equivalent

= Support for Implementation:
* Recommends complete lipoprotein profile (TC, LDL, HDL & TG) as preferred
initial test

NCEP-ATP Ill = National Cholesterol Education Program-Adult Treatment Panel Ill

Expert Panel JAMA 2001;285(19):2486-2497; Wood D et al Atherosclerosis 1998;140:199-270;
Sempos CT et al JAMA 1993;269(23):3009-3014; Pearson TA et al Arch Intern Med 2000;160:459-467
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[ Triglyceride-HDL LDL: Is that enough? ]

ATP 11l
Lipid and Lipoprotein Classification
Serum Triglycerides HDL Cholesterol
* Normal <150 Low <40
« Borderline high 150-199 High >60
+ High 200499
* Very high >500

New Features of ATP llI

» For patients with triglycerides 200-500 mg/dL
— LDL cholesterol: primary target of therapy
— Non-HDL cholesterol: secondary target of therapy

Non HDL-C = total cholesterol — HDL cholesterol
=VLDL-C + IDL-C +LDL-C

« Therapeutic approaches to elevated non-HDL cholesterol
— Intensify therapeutic lifestyle changes
— Intensify LDL-lowering drug therapy
— Nicotinic acid or fibrate therapy to lower VLDL

NonHDL Cholesterol

Normal TG High TG

VLDL-C

IDL-C

LDL-C

LDL-C

DA - “ big blow “

“ CHD “ or “ CHD equivalents

« 8 XE CHD

« ZH0| A= JIEtE2AEE

(symptomatic carotid disease, aortic aneurysm,
peripheral arterial disease)

‘g

- G2 A Q1K (10yr risk 20 % 01 &)

CHD ; coronary heart disease

DREZ-“ I R RK01°

TS = ABOIX +
(LDL Cholesterol =X 2%

o

)

& O
&

(= 140/90 mmHg £ ASIEH)

» 22 HDL cholesterol ~X|

(< 40 mg/dL)t

ol o=

(CHD in male first-degree relative < 55 years

; CHD in female first-degree relative < 65 years)

« O (£ 245; 04 255 Al)

FJ o
e re

0>
A

*& & = coronary heart disease (CHD) risk equivalent 2 S&I.
THDL cholesterol > 60 mg/dL 012! 5tLIS i =.

ATP-lll update (2004)
Modified LDL Goal ; absolute LDL-C levels

¢ High risk patients ;
<100 mg/dl as a ‘minimal’ goal with ‘standard’ statin dose

¢ “Very” high risk patients ;
<70 mg/dl is favored (and CRP <2 mg/L)

- very high ; CVD with
1. multiple RFs (esp. DM)
2. poorly controlled RFs (esp. smoking)
3. multiple factors of the Metabolic syndrome
(high TG 2 200 plus nonHDL-C 2 130 with low HDL-C < 40)
4. with ACS
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[ Triglyceride-HDL LDL: Is that enough? ]

Adult Treatment Panel Ill (2004 Update)

10 Y CHD Risk LDL-C nonHDL-C
(mg/dL) (mg/dL)
Very High Risk* >20% <70 (optional) <100
High Risk* >20% <100 <130
Moderately High Risk 10-20% <130 <160
Moderate Risk <10% <130 <160
Lower risk <10% <160 <190

* CHD or CHD risk equivalents

Grundy et al. Circulation 2004; 110; 227-39

Treatment of Mixed Hyperlipidemia

STEP | 1

Achieve the LDL-C goal

Achieve the non-HDL-C goal
Increase LDL-C lowering or
Add a fibrate, niacin or fish oils

STEP | 2

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol
in Adults. JAMA 2001;285:2486-2497.

Fibrates

Fibrates are PPAR-alpha
activators

Fat Cells Liver
00,0
08808 A FFA‘p l CE I
oooo
A TG @ (hepatic
AN Apo B lipase) P
Q A VLDL TG (s

I CE @ TG
Insulin @ l@

(lipoprotein or hepatic lipase)

Apo A-1

Physiologic effect
PPAR alpha activator — TRL 2| catabolism2 S7}IA|Z
insulin resistance £ ST A|Z
apo A2 B S ZIIAE

TG |: 40%
HDL 1: 10%
LDL ZtA &3 Mot

Use
Gemfibrozil (Lopid®) 600 mg, &/ & 30,1~2 3|, 01
Fenofibrate (Lipidil®) 200 mg, /% = Al 13, 1L

Toxicity
Myopathy, Zt7|S0|Lt A17| 5 0| &HA| 27|
cholesterol gall stone (biliary tract dzA| 271)

Fibrate-Statin combination

* Increase in LDL level after fibrate tx.
- mainly due to increase in lipolysis by LPL

* Gemfibrozil — No
Fenofibrate — Yes (pending ACCORD study)
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[ Triglyceride-HDL LDL:
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* Bezafibrate ; BIPS
— pan PPAR activator
— 9.4 % reduction of Ml and sudden death

» Gemfibrozil ; VA-HIT study
—20-30 % reduction of CVD in lowHDL subjects

» Fenofibrate ; FIELD study

VA-HIT: Gemfibrozil decreases CVD Events
in CHD Patients With Isolated Low HDL-C

~6"
Nonfatal
MI/CHD CHD All-cause
TG death death Stroke mortality

, mH
4 LDL HDL l_l
-10 - 10
-20- 2 21 Subjects: 2,531 men
] 30"
=27

4

%

Age: ~74 (avg 64) yr

Baseline LDL-C: 111 mg/dL
Baseline HDL-C: 32 mg/dL

Baseline TG: 161 mg/dL

Duration: 7 yr

Intervention: Gemfibrozil 600 mg bid

Baseline Characteristics

Total Population

The Fenofibrate Intervention and Event

Lowering in Diabetes (FIELD) Trial

(n =9,795)
Male/Female, % 62.7/37.3
No Prior CVD, % 78.3
Diabetes management with diet plus one oral hypoglycemic agent % 59.5

Median duration of diabetes, years 5

Median HbA1c, % 6.9
Diabetic complications
Retinopathy, % 8.3
Nephropathy, % 28
Lipid parameters, mg/dl
TC (mean) 194
LDL-C (mean) 119
HDL-C (mean) 42
TG (median) 153
Dyslipidemic*, % 37

*TG > 150 mg/dL and HDL < 40 mg/dL for men or < 50 mg/dL for women

9,795 Patient:
With NIDDM

Fenofibrate 200 mg/day, n = 4,895

Followp:
5 Years
and 500

Placebo, n = 4,900

Lipid Effects of Fenofibrate At Study Close
(patients without statins)
10 1
3 § 51 241%
S 5 0 1 T T T
5§28
5% § 51
(O el _ B
g% .§ 10
8@g 157 e 14.7%
o -0
& 52 20
c8
—= -25 A
-30 - -27.3%
TC LDL-C HDL-C TG
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Benefit on the Primary End Point

Effect
CHD Events

‘Fenofibrate Treatment ~_ RelativeRisk — p

Reduction (95% CI)

(-5 to 25)

Unadjusted

11%

Adjusted for statin use*

19%

(4 to 32)

Total CVD Events
(1to20) 0.035

Unadjusted

Adjusted for statin use*

11%
15%

(5to24) 0.004

* Non-randomised comparison adjusting for on-study statin use

FIbrate as a shiELD

first nonfatal Ml
or CHD death *

Total
CVD events *

« *; Adjusted for statin use
« Fenofiibrate shows more effect to the patients without prior cardiovascular event

retinopathy  microalbuminuria

Omega-3-fatty acid

22

Structure (n-3 PUFA)

a-Linolenic Acid

Eicosapentaenoic Acid

Docosahexaenoic Acid

Holub DJ and Holub BJ. Mol Cell Biochem 2004;263:217

Effect of ©»-3 Fatty Acids

Baseline Baseline
triacylglycerol triacylglycerol
< 2.0 mmol/L = 2.0 mmol/L

Number of data sets 16 16
Number of subjects

Placebo 410 750

Fish oil 393 790
Duration (wk) 7.5 (3-16) 18.8 (4-52)
n—3 Fatty acids (g/d) 3.5(1.5-6.4) 3.7.1-7)
Cholesterol: percentage A (%)

With placebo L7 1.6

With fish oil 4.1 42

Net placebo-fish oil 2.5 25
Triacylglycerol: percentage A (%)

With placebo 5.0 =13

With fish oil -204 —26.5

Net placebo-fish oil -254 -252
LDL cholesterol: percentage & (%)

With placebo 13 24

With fish oil 5.8 74

Net placebo—fish oil 45 52
HDL cholesterol: percentage A (%)

With placebo 24 53

With fish oil 5.1 5.1

Net placebo—fish oil 2.8 0.1

Harris WS. AJCN 1997;65:1645S

GISSI-Prevenzione trial

Al Twoway analysis Fourway analysis

O=11328 o 3pua Control n3 PUFA Control
(1=5666) _ (1=5668) (0=2836) (1-2628)

Main endpoints

Death, non-atal M1, and nonfatal stroke: 1500(13.3%) 715 (12.6% 414 (146%)

Cardiovascular death, noy and nonfatal stioke 1155 (102%) 547 (97%) 322 (114%)

Secondary analyses

Al 1017

33%) 293 (104%)

639 193 (6 8%

1
181 (3.2%)

ther deat 378 091(074-111

Non-fatal cardiovascular events 578(51%) 287 (51%) 098 (083-115) 144 (5.1%)

Other analyses

CHD death and non-fatal MI 909(80%)  424(75%)  485(86%) 087 99) 250 (9.2%)

Fatal and no tioke 178 (16%) 98(17% _ 80(14%) 121 63) 41015%)
wdialinfarction; CHD=coronary heart di

Patients with two of more events of different types appear more than once in columns but only once in fows.

Table 3: Overall efficacy profile of n-3 PUFA treatment

GISSI-HF trial
1g/day reduced mortality by 9% in HF patients
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Gamma-linolenic acid Alpha-linolenic acid

n-3, n-6 fatty acid

TXA2, LT prostacyclin

Arachidonic Acid

() Fish oil (omega-3 FA)

Leukotrienes

Thromboxane A2

Prostaglandins

How to use Fish Qil

Table 2. Clinical Uses and Recommendations

Clinical Use Dosage Comments Strength of Recommendation

Secondary prevention of  1-2 g/day May encourage dietary intake, or A0
cardiovascular disease ish oil supplementation

Hypertriglyceridemia  Initial 24 gup to 12 ¢ For doses greater than 3 g, A®

consider monitoring for
bleeding side effects, LDL, and
glycemic response
2.6-6 g may initiate at 90 mg/kg;  May take 8-12 weeks for clinical Am
maintenance dose 45 mg/kg response; consider tapering
NSAIDs; compliance may be
an issue
Tnfants (ot breast- 035% of dietary fat as DHA Consider 03 and Q-6 enriched Ba®
feeding) infant formula
Women (pregnant and 2 facty fish meals a week (up o Avoid shark, dle fish, king s
of childbearing age) 12 0z) ‘mackerel, swordfish. Limit
albacore tuna to 6 oz per week.

Rheumatoid arthritis

How to use Fish Qil

Patient population Recommendation

No documented
history of CHD

Eat a variety of fish (preferably oily) at least twice
per week. Include oils and foods rich in alpha-
linolenic acid (flaxseed, canola, and soybean
oils; flaxseeds and walnuts).

Consume approximately 1 g of EPA plus DHA
daily, preferably from oily fish. EPA plus
DHA capsule supplements may be used in
consultation with a physician.

Consume 2 to 4 g of EPA plus DHA daily in
capsules in consultation with a physician.

Documented history
of CHD

Needs to lower
triglyceride level

Niacin
0]

OH

N
N

“Among lipid-lowering agents, nicotinic acid appears
to be the most effective for favorably modifying all of
the lipoprotein abnormalities associated with
atherogenic dyslipidemia.”

(National Cholesterol Education Program Adult Treatment Panel IlI

Report) Expert Panel on the D
High Blood Cl

and Ti of
ion. 2002;106:3143

in Adults. Cii

Mechanism of Action of Niacin
on Lipoprotein Metabolism
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Adapted from Kamanna VS, Kashyap ML.
Curr Atheroscler Rep. 2000;2:36-46

Molecular mechanisms of niacin
; niacin receptor GPR109A/PUMA-G/HM74A

On adipocytes
- dec. lipolysis (AMP/PKA pathway blocking)
On plasma
- Indirectly inhibits CETP
On hepatocytes
dec. VLDL synthesis
On macrophages (Biochem Pharmacol 67:411-
9, 2004)
inc. ABCA1, PPARr, CD36
No change in LDLR
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[ Triglyceride-HDL LDL: Is that enough? ]

. ™ Niacin Metabolism
Efficacy of Niaspan
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4PY = N-methyl-4-pyridone-5-carboxamide
Daily dose of Niaspan™ (mg)
Piepho RW. Am J Cardiol. 2000;86(suppl):35L
Niacin and Cardiovascular Protection: o =) ol x~ al
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