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* What risk factors contribute to a patient's total risk profile
for cardiometabolic disease, including residual CAD risk?

 How does targeting HDL-C vs HDL-P affect risk?

* What are the merits of targeting (reducing) TG and how
does the setting of high cholesterol contribute to risk
associated with high TGs?

* What are the benefits of lowering LDL-C, non-HDL-C, Apo
B, and LDL-P? How low should LDL-C lowering go?

Apo = apolipoprotein; CAD = coronary artery disease; HDL-C = high-density lipoprotein cholesterol; HDL-P = high-density
lipoprotein particle; LDL-C = low-density lipoprotein cholesterol; LDL-P = low-density lipoprotein particle; TG = triglyceride.
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Apo = apolipoprotein; CE = cholesteryl ester; HD L= high-density lipoprotein; HTG = hypertriglyceridemia LDL = low-density lipoprotein;
PL = phospholipid; PLTP = phospholipid transfer protein; TG = triglyceride; VLDL = very-low-density lipoprotein.




Unstable Plaque Stable Plaque

Inflammatory cells (T-lymphocytes) Lack of inflammatory cells
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endothelium

Activated -
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In stable plaques, a thick fibrous cap
represents >70% of plague volume. It
stabilizes the plaque and preventsit

from undergoing rupture.!

* Unstable plaques have a thin fibrous
cap and are at greater risk for
rupture; the lipid-rich core represents

the majority of plague volume.?

CV = cardiovascular; SMC = smooth muscle cell.




mall dense
DL-C

HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; TG = triglyceride.



LDL-C = low-density lipoprotein cholesterol.



* Elevated LDL-C is a major ASCVD risk factor?

* LDL-C comprises ~75% of circulating cholesterol
carried by lipoprotein particles other than HDL-C?

* This percentage may be { in patients with HTG

e 70% of U.S. adults have suboptimal LDL-C levels
(>100 mg/dL)?

ASCVD = atherosclerotic cardiovascular disease;

HDL-C = high-density lipoprotein Cholesterol; 1. Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497;
HTG = hypertriglyceridemia; LDL-C = low-density lipoprotein cholesterol. 2. Bays H, etal.J Clin Lipidol. (2016) Jan-Feb;10(1 Suppl):S1-43.






Treatment goals?
LDL-C (mg/dL)

Progressive ASCVD, including unstable angina in patients after
. achieving an LDL-C <70 mg/dL
Extreme risk * Established clinical CVD in patients with DM, CKD 3/4, or HeFH <35
* History of premature ASCVD (<55 male, <65 female)

* Established or recent hospitalization for ACS, coronary, carotid
or peripheral vascular disease, 10-year risk >20%

Risk categoryl-? Risk factors/10-year risk!2

Very high risk * Diabetes or CKD 3/4 with >1 risk factor(s) <70
* HeFH
. . * >2 risk factors and 10-year risk 10%-20%
ngh risk * Diabetes or CKD 3/4 with no other risk factors <100
Moderate risk <2 risk factors and 10-year risk <10% <100
Low risk * O risk factors <130
AACE = American Association of Clinical Endocrinologists; ACS = Acute coronary syndrome; NR=not recommended.
ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease;
CVD = cardiovascular disease; HeFH = heterozygous familial hypercholesterolemia; 1. Garber A, et al. Endocr Pract. (2017) 23:207-38.

LDL-C = low-density lipoprotein cholesterol. 2. Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497.;



Major CV
event rate,
%, in statin-
treated
individuals

Mean LDL-C achieved quartiles and Major CV Events

7.3

697 /9538 1360 /9573 1616 /9478 1714 /9564

Mean LDL-C, mg/dL

Boekholdt S, et al JAMA.

ASCVD = atherosclerotic cardiovascular disease;
(2012) 307(12):1302-1309.

CVD = cardiovascular disease; LDL-C = low-density lipoprotein
cholesterol; SC = stratum corneum; SD = standard deviation.



Primary Endpoint

P for trend <0.0001

0.76

Cumulative
incidence

0.57-1.00

0.86
per 100 ( 0.35 R

oerson- 0.5 |0:25t0049

years

0.44

LDL-C LDL-C
<50 not <50

\ meg/dL ) mg/dL

Median LDL-C, mg/dL:

40 70

Placebo

All-Cause Mortality

0.8

P for trend =0.004

(" 045 )
0.29-0.70

0.65

0.39

CV = cardiovascular; HDL = high-density lipoprotein; hsCRP = high-sensitivity C-reactive
protein; LDL-C = low-density lipoprotein cholesterol.

LDL-C
not <50
mg/dL

70

Placebo




LDL-C Current Apo B Current Non-HDL-C
‘Very-High’ ‘High’ Risk
Risk Goals Goals

Hazard
ratio for

: Even lower
major CV risk very

events low LDL-C
levels 0.4 0.41

)

0.31

0.48

0.20.21

Cutoffs (mg/dL) ¢
LDL-C & Apo B 50-<75, 75-<100, 100-<125, 125-<150, 150-<175, >175,
Non-HDL-C /75-<100 100-<125 125-<150 150-<175 175-<200 >200

Apo = apolipoprotein; CV = cardiovascular; HDL = high-density lipoprotein;
LDL-C = low-density lipoprotein cholesterol.
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4S = Scandinavian Simvastatin Survival Study; AFCAPS = Air Force Coronary Atherosclerosis Prevention Study; CAD = coronary artery
disease; CARDS = Collaborative Atorvastatin Diabetes Study; CARE = Cholesterol And Recurrent Events; HPS = Heart Protection
Study; LIPID = Long-term Intervention with Pravastatin in Ischaemic Disease; LDL-C = low-density lipoprotein cholesterol;

PROSPER = PROspective Study of Pravastatin in the Elderly at Risk; WOSCOPS = West of Scotland Coronary Prevention Study.




Patients
experiencing
major CVD
events, %

LDL-C* mg/dL

Between-group
delta

) ) ) 1. Superko H. Br J Cardiol. (2006) 13:131-136;
CVD = cardiovascular disease; LDL-C = low-density 2. Cannon CP,et al. N Engl J Med. ( 2004) 350:1495-15043;

3. LaRosa JC, et al. N Engl J Med. (2005) 352:1425-1435;

lipoprotein cholesterol; TNT = treating to new targets.
4. Pedersen T, et al. JAMA. (2005) 294:2437-2445.



* Residual ASCVD risk persists even in intensively treated
individuals?

 Elevated fasting/postprandial HTG and lipoproteins
other than LDL-C are involved in atherogenesis!

 VLDL, IDL, and small, dense LDL-P

* Plague instability also contributes to ASCVD?

* Reducing lipid content and inflammatory cells within
plaque contributes to plaque stability

ASCVD = atherosclerotic cardiovascular disease; HTG = hypertriglyceridemia;

— ; _ ; ; FA C= ~ ; ; ; 1. Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497;
IDL |nterrr-1ed|ate density Ilpf)prgteln, LD_L C |9W fjen5|ty lipoprotein 2. Dave T, et al. Indlian J Endocrinol Metab. (2013)
cholesterol; LDL-P = low-density lipoprotein particle; Nov-Dec; 17(6):983-989.

VLDL = very-low-density lipoprotein.






e 33 studies evaluate CVD mortality (17,018 CVD deaths among 726,030

patients), and 38 studies evaluate all-cause mortality (58,419 all-cause
deaths among 330,566 patients).

* Median duration of follow-up was 12.0 years; patients with diabetes,
CVD, or cancer were excluded.

CVD Mortality All-Cause Mortality

l. <90 0.83 0.001 0.94 0.150
Il. 90-149 (referent) 1.00 1.00
I1l. 150-199 1.15 0.015 1.09 0.011
IV. 2200 1.25 0.013 120 | o011

. S

CVD = cardiovascular disease; RR = relative risk; TG = triglyceride. LiuJ, et al. Lipids Health Dis. (2013) 12(159):1-11.



* Treatment Objectives for Elevated TGs?3

Rationale (Primary Goal) for

Triglyceride Level e

“Very High” TGs

H o, 0 *
>500 mg/dL Prevention of Pancreatitis

“High” or “Moderate

Hypertriglyceridemia” Prevention of CVD*
200-499 mg/dL

* To date, no large clinical outcome trials have been completed to provide support

1. Berglund L, et al. J Clin Endocrinol Metab. (2012) 97:2969;
2. Brunzell J, et al. Diabetes Care. (2008) 31:811-822;

CVD = cardiovascular disease; TG = triglyceride. 3. NHLBI. NIH Publication No. (2002) 02-5215:I-1-Ref49.



Genetic
Familial HTG

‘ Marked Hypertriglyceridemia - IS_IGTC(;’”darV

Chylomicrons

Abdominal Pain,
Pancreatitis

HTG = hypertriglyceridemia. el ettt el b 0 12






 Elevated non-HDL-C and

low HDL-C levels constitute
major ASCVD risk factors

* Research shows a strong
predictive link between higher
HDL-C levels and longevity

 Low HDL-C can act synergistically
with other lipid risk factors to
increase ASCVD risk

* The atherogenicity of low HDL-C
can depend on both genetic and
environmental factors

ASCVD = atherosclerotic cardiovascular disease; HDL-C = high-density
lipoprotein cholesterol; HTG = hypertriglyceridemia; T2D = type 2 diabetes.

 Low HDL-C is associated with:

Metabolic syndrome

HTG

12D

Overweight or obesity
Physical inactivity

Cigarette smoking

Very high carbohydrate intake

Certain drugs (beta-adrenergic
blockers, anabolic steroids,

progestational agents)
Genetic factors

Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497.



HR, 0.98; 95% Cl, 0.94-1.01 (HR, 0.93; 95% Cl, 0.90-0.97)

per 1 SD increment per 1 SD increment

0.97 . 0.96
0.94 0.94

Hazard
ratio,

relative to
quintile 1

1 2
) -2.3 +0.8 +4.1 +11.6 +10

Quintiles of Individual Quintiles of Individual

Increased Apo A-1, Not HDL-C, Associated With Reduced CV Risk

Apo = apolipoprotein; Cl = confidence interval; CV = cardiovascular; HDL-C = high-density lipoprotein cholesterol;
HR = heart rate; LDL-C = low-density lipoprotein cholesterol; SC = stratum corneum; SD = standard deviation.




JUPITER?

HDL-C

HDL-C
0.96

09 095 -
"~ (0.83-1.08) (0.72-1.29)
Hazard P=0.42 0.91
i 0.86-0.96)  0.89
rati
atio P=0.0003 (0.85-0.93)

P=0.80

P<0.0001
HDL-C

0.80
(0.67-0.95)
P=0.002 HDL-P
HDL-P 0.74
0.71 (0.63-0.87)
(0.61 to 0.81) P=0.0006
P<0.0001

HDL-C = high-density lipoprotein cholesterol; HDL-P = high-density lipoprotein particle;
HPS = Heart Protection Study; LDL-C = low-density lipoprotein cholesterol; JUPITER = Justi cation for the Use
of statins in Prevention: an Intervention Trial Evaluating Rosuvastatin; MESA = Multi-Ethnic Study of

Atherosclerosis; VA-HIT = Veterans Affairs High-Density Lipoprotein Intervention Trial.

HDL-P
0.78
(0.61-0.99)
P=0.04

WEELG
prediction

Stronger
prediction




Beta-cell
integrity, glucose

homeostasis
Cellular cholesterol Anti-oxidative,

Anti-infectious

efflux and reverse protect LDL-C

cholesterol transport From oxidation

Anti-thrombotic H D L_C

M prostacyclin
Apo A-1/ I

Endothelial Hematopoesis
function & repair

™ NOS
Anti-apoptotic

— Vasodilatory

Apo = apolipoprotein; HDL-C = high-density lipoprotein cholesterol;
LDL-C = high-density lipoprotein cholesterol; NOS = not otherwise specified.






Treatment goals!-?
Non-HDL-C (mg/dL)

Risk category'? Risk factors/10-year risk®?

Progressive ASCVD, including unstable angina in patients after
achieving an LDL-C <70 mg/dL

* Established clinical CVD in patients with DM, CKD 3/4, or HeFH

* History of premature ASCVD (<55 male, <65 female)

<80

* Established or recent hospitalization for ACS, coronary, carotid or
peripheral vascular disease, 10-year risk >20%

* Diabetes or CKD 3/4 with >1 risk factor(s)

* HeFH

Very high risk <100

* >2 risk factors and 10-year risk 10%-20%

* Diabetes or CKD 3/4 with no other risk factors <130

* <2 risk factors and 10-year risk <10% <130

m  Orisk factors <160

NR=not recommended.

AACE = American Association of Clinical Endocrinologists; ACS = acute coronary syndrome;

ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease;

CVD = cardiovascular disease; DM = diabetes mellitus; HDL-C = high-density lipoprotein; 1. Garber AJ et al. Endocr Pract. (2017) 23:207-38;
HeFH = heterozygous familial hypercholesterolemia; LDL-C = low-density lipoprotein cholesterol. 2. Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497.



* Like LDL-C, some TG-rich lipoprotein remnants enter the
arterial wall and contribute to atherosclerosis initiation

and progression.

* Non—HDL-C correlates more closely than LDL-C with apo B
and, thus, more closely correlates with the total burden of

atherogenic particles.

* Elevated levels of TG and VLDL-C reflect hepatic production
of particles with greater atherogenic potential (such as
those with poor interactivity with hepatic receptors); this
results in a longer residency in circulation.

ASCVD = atherosclerotic cardiovascular disease; HDL-C = high-density lipoprotein cholesterol;
LDL-C = low-density lipoprotein cholesterol; TG = triglyceride;

S ) Bays H, et al.J Clinical Lipidology. (2014) 8:51-536.
VLDL-C = very-low-density lipoprotein cholesterol. ays H, etal.J Clinical Lipidology. (2014)



Non-HDL-C treatment goal for participants at low, moderate
and high ASCVD risk is <130 mg/dL.

Non-HDL-C treatment goal and is <100 mg/dL for
participants with ASCVD and very high risk.

Non-HDL-C comprises cholesterol carried by all
potentially atherogenic particles:

 LDL

* |IDL o _
ASCVD = atherosclerotic cardiovascular disease;

° VLD L an d VLD L remnants HDL-C = high-density lipoprotein cholesterol;

IDL = intermediate-density lipoprotein;
LDL-C = low-density lipoprotein cholesterol;
VLDL = very-low-density lipoprotein.

o . .
I I p O p rOte In (a ) Jacobson T, et al. J Clin Lipidol. (2014) 8:473-488.

e chylomicron remnants



* Provides an assessment of total atherogenic particle burden that is
equivalent or superior to LDL-C, non-HDL-C, or other cholesterol ratios
in predicting ASCVD risk

* More closely associated with insulin resistance syndrome than
LDL-C or non-HDL-C, and more closely associated with central adiposity,
thrombosis, and inflammation than non-HDL-C

* Potential contributor to lipoprotein-related residual risk; may remain
elevated in some individuals at LDL-C and/or non-HDL-C goal

* Apo B and/or an Apo B/Apo Al ratio is useful to assess residual risk in
at-risk individuals: TG 2150, HDL-C <40, prior ASCVD event, T2D, and/or

insulin resistance syndrome
e Can be accurately measured in the non-fasting state

Apo = apolipoprotein; ASCVD = atherosclerotic cardiovascular disease; HDL-C = high-density
lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; TG = triglycerides;
T2D = type 2 diabetes. Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497.



500,000

800,000 = |

300,000 1.8

Apo = apolipoprotein; CVD = cardiovascular disease; HDL-C = high-density lipoprotein
cholesterol; LDL-C = low-density lipoprotein cholesterol.



Treatment goalsl2
Apo B (mg/dL)

Risk category!:2 Risk factors/10-year risk1-2

Progressive ASCVD, including unstable angina in patients after achieving
an LDL-C <70 mg/dL

* Established clinical CVD in patients with DM, CKD 3/4, or HeFH

* History of premature ASCVD (<55 male, <65 female)

<70

* Established or recent hospitalization for ACS, coronary, carotid
or peripheral vascular disease, 10-year risk >20%

* Diabetes or CKD 3/4 with >1 risk factor(s)

* HeFH

Very high risk <80

* 2>2 risk factors and 10-year risk 10%-20%

* Diabetes or CKD 3/4 with no other risk factors el

» <2 risk factors and 10-year risk <10% <90

NR = not recommended.

AACE = American Association of Clinical Endocrinologists; ACS = acute coronary syndrome;

ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney disease; CVD = cardiovascular

disease; DM = diabetes mellitus; HDL-C = high-density lipoprotein; HeFH = heterozygous familial 1. Garber AJ et al. Endocr Pract. (2017) 23:207-38;
hypercholesterolemia; LDL-C = low-density lipoprotein cholesterol. 2. Jellinger P, et al. Endocr Pract. (2017) 23(4):479-497.



* Multiple ‘lipid’ risk factors contribute to a patient's total CV risk
profile, including residual risk.

* LDL-C remains the primary target for reducing CV risk, but it should
not be the sole focus of lipid management.

* Thereis merit in reducing TG, but by how much TG should be lowered
remains to be determined.

* Low HDL-Cis an important but complex risk factor; raising HDL-P
cholesterol content appears to have no benefit; increasing the number
of functional HDL-P may have benefit.

* Lowering LDL-C (and non-HDL-C, Apo B, and LDL-P) have the greatest
proven benefit, but by how much needs to be determined.

Apo = apolipoprotein; CV = cardiovascular; HDL-C = high-density lipoprotein cholesterol; HDL-P = high-density lipoprotein particle;
LDL-C = high-density lipoprotein cholesterol; LDL-P = low-density lipoprotein particle.



