Korean Society for Health Promotion and Disease Prevention

TG and HDL

“ LIPOPROTEIN “

1. Free fatty acids

2. Triglycerides

3. Cholesterol

What is lipid particles ?

Phospholipids

AYA 1. Phosphatidylcholine

2. Sphingomyelin
Apoprotein
Apo A, B, C, and, E etc.

It's like ice cream cone
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(TG

and HDL)

“ Lipid battery “
Total Free fatty acids
Cholesterol in VLDL, IDL, and LDL | Apo B (esp. 100)
Cholesterol Cholesterol ester in HDL
Triglycerides Chylomicron Apo B48, CII, E
VLDL and IDL
HDLc Cholesterol ester -

|

Friedewald formula
LDLc=TC - TG/5 - HDLc

—_ —> —

TC LDLc TG
normal to dec T
T normal

f f

Type IV
Hyper VLDL Genetic (and Environmental) factors
./(+++)
Cn
ApoB48/C-l  Apo B48/C-Il
What is hyper-TG ? e &
LPL
HL
Chylomicron
Remnants LDL
~§~
Type 111 Type I1I Obesity, Diabetes, Hypothyroidism
Hyper C+1 Hyper C+1 Hyperinsulinemia
e
Apo B48/C-ll Apo B48/C-Il Apo B48/C-Il Apo B48/C-Il
LPLl O, o LPL
@
AP HDL T AP
LPL LPL| ApoE2 -
X HL T Liver
Chylomicron Chylomicron
Remnants LDL __— Remnants LDL
A~ Liver = A~
Apo E2
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Type I11 hyperlipoproteinemia (familial dysbetalipoproteinemia) ***

- apo E2 homozygotes (mostly) or heterozygotes. 1 : 5000 prevalence
- combined with obesity, diabetes, hypothyroidism and other genetic disorders
- chylomicron and VLDL remnants up, usually normal LDL
TG and C up ; up to 10 mmol/l
- corneal arcus, xanthelasma, tubero-eruptive xanthomata (knees and elbows),
palmar striae, myocardial ischemia (more than 50% of patients)
- Dx (indirect) ; plasma lipoprotein EP, and, apo E genotyping
-Tx;

1. Correction of precipitating factors
2. Fibrates ( + nicotinic acid)

Mixed - unclassified

Familial combined hyperlipidaemia **%**
- probably polygenic, 0.5% of the general population
- combined with many environmental factors
- increased VLDL production - VLDL up
VLDL catabolism may or may not be impaired
- no definite clinical features except myocardial ischemia
-Tx;

1. Correction of precipitating factors
2. Nicotinic acid (+ fibrates)
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Fibrates activates PPAR«

Fat Cells Liver

$203m FFA»D
U;y’)
TG _ (hepatic
2 Apo B > lipase)
A VLDL <
) L ApoAct

)
~ -

@— Q

(lipoprotein or hepatic lipase)

Kidney

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

10 4 . Nonfatal

MI/CHD CHD All-cause

TG death death Stroke mortality

0
% +

-10
Subjects: 2,531 men

-20 Age: ~74 (avg 64) yr
Baseline LDL-C: 111 mg/dL
Baseline HDL-C: 32 mg/dL

30 Baseline TG: 161 mg/dL

Duration: 7 yr
Intervention: Gemfibrozil 600 mg bid

Physiologic effect
TG |:40%
HDL 1:10%
LDL ZA s 0= Hct

Use
Gemfibrozil (Lopid®) 600 mg, A& 30, 1~2 3|, OHY
Fenofibrate (Lipidil®) 200 mg, 215 ZAl 13/, 01

Toxicity
Myopathy, 2t7| S0|Lt 17| 5 0| AHA| 27|

cholesterol gall stone (biliary tract dzA| 71)

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)

Niacin
0
7 | OH
NS
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 Il

Report) Expert Panel on the D i ion, and T of
High Blood C| in Adults. Ci ion. 2002;106:3143

Mechanism of Action of Niacin
on Lipoprotein Metabolism

l— Niacin _l

1 Adipose tissue 1 FA synthesis/ ‘ 1 HDL-catabolism
FA ilizati ificati receptor
-
{ TG Synthesis
{ Large TG-rich < i Assembly of Apo B containing 1 HDL Apo A-l
VLDL1 11 ApoB l p i
{ Small dense LDL { VLDL, LDL 1 Apo Al / reverse

cholesterol transport

Adapted from Kamanna VS, Kashyap ML
Curr Atheroscler Rep. 2000,2:35-46
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Niacin Metabolism

Q
co

Pathway 1 _____Pathway 2
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L] ° L3
Side Effects of Niacin
Skin Flushing, dry skin, pruritus
Eyes Conjunctivitis, cystoid macular edema, retinal
detachment
Respiratory Nasal stuffiness
tract
Heart Supraventricular arrhythmias
Gl tract Heartburn, loose bowel movements or diarrhea
Liver Mild increase in serum aminotransferases,
hepatitis
Muscles Myositis
Metabolic Hyperglycemia, increase of uric acid
system
& ey MO B, e
- _— . —
HDL Low-density Iipoprote{_i‘n (LDL)
» ' ;atherogenic
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HDL and atherosclerosis

* 2-4 % reduction of cardiovascular disease
(CVD) in every 1 mg/dl elevation ; more
powerful than LDL reduction

* Low serum HDL-C level (<40mg/dl) is
recognized as an major risk factor of CVD
(NCEP-III guideline, 2001)

HDL-raising in human studies

Trial Drug HDL-cholesterol LDL Relative Absolute
Base  After Tx After Tx RR (%) RR (%)
AFCAPS Lovastatin 36 +6 % -25% -37 -07
4S8 Simvastatin 46 +8% -35% -34 -3
CARE  Pravastatin 39 +5% -28% -24 _23
LIPID Pravastatin 37 +5% -25% -24 -2
VA-HIT  Gemfibrozil 32 +6% 0% -22 -2

LDL and HDL Impact on CHD Risk
(PROCAM study) N=4559, 6 yrs F/U

400 -,

300 |
>195

155-195
135-154

200

Incidence per 1000

100 |
<135

<35 35-55 >55

HDL-cholesterol (mg/dL)

Assmann G, et al. Atherosclerosis. 1996;124(suppl):S11-S20.
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glyLDL
_

¥ Lipid

\\
y
S sy
~a E%g e
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HDL squeezes Macrophages

Therapeutic modalities to enhance
cholesterol efflux from atheroma

Agents that increase functionally active HDL
- Niacin, Statins, Fibrates

Apo A-1 recombinant protein or agents that
upregulate Apo A-1

Agents that upregulate ABCA1 ; PPARs
agonists

Mutants of Apo A-1 ; Apo A-1 milano or paris

“HDL in reverse cholesterol transport “

0.0 Cholesterol

LCAT in Plasma  ~0~ in Tissue i.e. Plaque

... Cholesterol Ester (CE)
HDL3 \“

HDL2 TRL
O..
Chylomicron

Remnants

Apo A-l,ll,and, IV

HDLR|(CLA-1/SRB-1)
v

0..
LIVER

Cholesterol Ester Transport
Protein (CETP)

or

IiEiEI
8

Regulatory Role of CETP ( . )
Under usual state

TG

(V)LDL @

CE

E ; HDL

<l
g
mn

f—

Regulatory Role of CETP ( &) )
Under hyper-T1G state__
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MS; NCEP-ATP III, 2001

Clinical identification (>3 risk determinants)

Risk Factor Definition Level
Waist circumference

Men (cm) > 102 (90)

Women (cm) > 88 (80)
Triglyceride (mg/dL) >150
HDL-C

Men (mg/dL) < 40

Women (mg/dL) < 50
Blood pressure (mmHg) >130/>85
Fasting glucose (mg/dL) >110

JAMA 285:2486, 2001

Metabolic Syndrome
IDF Consensus

MS;SD LDL relation '

® TC 200
TG 100
HDL 50
LDL 130

¢

TC 210
TG 250
HDL 30
LDL 130

More
“small dense LDL”

Same amount of LDL, Different number of particles

LDL Particle Size and Apolipoprotein B Predict Ischemic
Heart Disease:
Quebec Cardiovascular Study

= N W h~ U0

| ApoB

LDL Peak Particle Diameter (nm)

Lamarche B et al. Circulation 1997;95:69-75.

>120 mg/dl
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Relations of total LDL particle number and LDL cholesterol
value to the Triglyceride level

2000 ~——— LDL Particles 180
......... LDL Cholesterol
3 1800
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=
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. |
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Triglyceride (mg/dl)

LDL cholesterol (mg/dl)

Circulation. 113:20-29, 2006

NLEZ - “ big blow ”

“ CHD ” or “ CHD equivalents

®gxiEl CHD

eSS MOl U= JIEtE A E

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

[3=1-3

B2 &I} (10yr risk 20 % 0] AH)

CHD ; coronary heart disease

NAEE -“IOHEHI0 = R=01”

NZ A F ABOIT "
(LDL Cholesterol 4% £ 2 &)

oo
FJ T
g re

o
=

( =140/90 mmHg £ = %2 % 2 %)
+2 HDL cholesterol 4= X|
(< 40 mg/dL)}
I & 8o Dt
(CHD in male first-degree relative < 55 years
; CHD in female firstdegree relative < 65 years)
001E (£245; 01255 Al)

C

bl

>

0:

*E i = coronary heart disease (CHD) risk equivalent2 = Zl.
THDL cholesterol=>60 mg/dL 0|2 5} LI = t =.

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

e 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 > 200 plus nonHDL-C > 130 with low HDL-C < 40)
4. with ACS

LDLc first

oK
Risk evaluation |nonHDLc second |
| wign -
TG 350
treatment HDLc 30

Normalize nonHDLc
LDLc
TC/HDLc

Statin is like Salt

Omega-3-fatty acid
Niacin
Ezetimibe
Statins

Fibrates

Torsetrapib
Oral Apo A-1
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Era of Combination

GISST
HATS
Omega-3-fatty acid
Niacin IMPROVE-IT

Ezetimibe

Statins
Fibrates
FIELD A Torsetrapib

ACCORD Oral Apo A-1

Phase II - III studies

and HDL )
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