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Case 1

A 66-year-old woman presents for management of cardiovascular risk.
Three years ago, she experienced a NSTEMI with coronary stent
placement. At that time, she was started on atorvastatin 80 mg daily,
metoprolol, aspirin, levothyroxine and omeprazole. Currently she
reports feels well. She follows a heart-healthy dietary pattern, does
moderate intensity exercise 45 minutes per day. She does not have a
history of smoke. Denies symptoms of ischemia or heart failure.

On physical examination, her blood pressure is 134/82 mm Hg. Her
height is 66 in and her weight is 161 |b (BMI of 26 kg/m?).




Case 1

Laboratory test results (drawn
fasting state):

Total Cholesterol: 205 mg/dL
Triglycerides: 225 mg/dL
LDL-C: 123 mg/dL

HDL: 37 mg/dL

Non-HDL-C: 168 mg/dL

In addition to emphasizing on
comprehensive lifestyle
interventions, which of the
following is the best next step in
the patient’s management?

a) Add ezetimibe

b) Add PCSK9 inhibitor
c) Lp(a)

d) apoB

e) Add Icosapent Ethyl




Case 1

1) How reliable is the calculated LDL-C in hypertriglyceridemia?

Friedewald equation LDL-C = (TC) —(triglycerides/5) — (HDL-C)

Martin-Hopkins equation  LDL-C = (TC) — (HDL-C) — (triglycerides/adjustable factor*)

*Adjustable factor = strata-specific median TG:VLDL-C ratios




Case 1

Laboratory test results (drawn
fasting state):

Total Cholesterol: 205 mg/dL
Triglycerides: 225 mg/dL

LDL-C: 132 mg/dL * calculated by
Martin Hopkin’s equation

HDL: 37 mg/dL
Non-HDL-C: 168 mg/dL

In addition to emphasizing on
comprehensive lifestyle
interventions, which of the
following is the best next step in
the patient’s management?

a) Add ezetimibe

b) Add PCSK9 inhibitor
c) Lp(a)

d) apoB

e) Add Icosapent Ethyl




2) How would this patient be classified according to his ASCVD risk?

Figure 1. Secondary Prevention in Patients With Clinical ASCVD

ASCVD not at very high-risk*
Age >75y

Age <75y

High-intensity statin
(Goal: J LDL-C 250%)
(Class 1)

If high-
intensity

If on maximal
statin therapy
statin not and LDL-C 270
tolerated, mg/dL (21.8
use mmol/L),
moderate- adding
intensity ezetimibe
statin may be
(Class 1) reasonable
(Class Ilb)

Clinical ASCVD
Healthy Lifestyle

Very high-risk*
ASCVD
High-intensity or maximal statin
(Class 1)

If on maximal
statin and
LDL-C 270

mg/dL (21.8
mmol/L),
adding
ezetimibe is
reasonable
(Class lla)

If PCSK9-1 is Dashed

considered, add _arrow
ezetimibe to indicates
maximal statin RCT-
before adding supported
PCSK9-1 efficacy, but

(Class 1) is less cost
effective

Initiation of
moderate- or
high-intensity

statin is
reasonable
(Class lla)

Continuation of
high-intensity
statin is
reasonable
(Class lla)

If on clinically judged maximal LDL-C lowering
therapy and LDL-C >70 mg/dL (21.8 mmol/L), or
non-HDL-C >100 mg/dL (22.6 mmol/L), adding
PCSK9-1 is reasonable
(Class lla)

Grundy SM, et al. 2018 Cholesterol Clinical Practice Guidelines



Table 4. Very High-Risk* of Future ASCVD Events

Major ASCVD Events

Symptomatic peripheral arterial disease (history of claudication with ABI <0.85, or previous revascularization or
amputation (54.1-39))

* Very high risk includes a history of multiple major ASCVD events or 1 major ASCVD event and multiple high- risk

conditions.

Grundy SM, et al. 2018 Cholesterol Clinical Practice Guidelines



Table 4. Continued

High-Risk Conditions

Heterozygous familial hypercholesterolemia

History of prior coronary artery bypass surgery or percutaneous coronary intervention outside of the major
ASCVD event(s)

Diabetes mellitus

KD (eGFR 15-59 mL/min/1.73 m?) (S4.1-15, S4.1-17)

Current smoking

Persistently elevated LDL-C (LDL-C 2100 mg/dL [>2.6 mmol/L]) despite maximally tolerated statin therapy and
ezetimibe

History of congestive HF

* Very high risk includes a history of multiple major ASCVD events or 1 major ASCVD event and multiple high- risk

conditions

Grundy SM, et al. 2018 Cholesterol Clinical Practice Guidelines



Case 1

Total Cholesterol: 205 mg/dL
Triglycerides: 225 mg/dL

LDL-C: 132 mg/dL * calculated by Martin Hopkin’s equation
HDL: 37 mg/dL

Non-HDL-C: 168 mg/dL

3) Would it be reasonable to measure Lp (a) in this patient?



Use of Lipoprotein(a) in Clinical Practice:
A Biomarker Whose Time Has Come.

A Scientific Statement from the National Lipid Association

Wilson et al. Lipoprotein (a) 2019
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II. Lipoprotein(a) testing in clinical practice

1. Adults (aged =20 y)
a. Measurement of Lp(a) is reasonable to refine risk
assessment for ASCVD events n:

1) Individuals with a family history of first-degree
relatives with premature ASCVD (males aged <55 y;
females aged <65 vy)

2) Individuals with premature ASCVD (men aged <55y
and women aged <65 y), particularly in the absence of
traditional risk factors.

3) Individuals with primary severe hypercholesterolemia
> FH

4) Individuals at very-high-risk** of ASCVD to better
define those who are more likely to benefit from PCSK9
inhibitor therapy

IIa

IIa

IIa

IIa

C-LD

B NR

B-NR

B-NR

Rallidis, 2018

Erqou, 2009; Kamstrup, 2013;
Clarke 2009; CARDIoGRAMplus
C4D Consortium, 2013; Genest,
1992

Pérez de Isla, 2017; Ellis, 2016;
Langsted 2016; Ellis, 2019

0’'Donoghue,2018; Bittner, 2018
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I1. Lipoprotein(a) testing in clinical practice

b. Measurement of Lp(a) may be reasonable for individuals with:

1) Intermediate (7.5%-19.9%) 10-y ASCVD risk when the I1a B-NR Nave, 2015; Willeit 2014; Grundy
decision to use a statin is uncertain, to improve risk 2018; Wei, 2018; Kamstrup, 2013
stratification in primary prevention.

2) Borderline (5%-7.4%) 10-y ASCVD risk when the decision  IIb B-NR Nave, 2015; Willeit 2014; Grundy
to use a statin is uncertain, to improve risk stratification 2018; Wei, 2018; Kamstrup, 2013
in primary prevention.

3) Less-than-anticipated LDL-C lowering, despite good ITb C-LD Yeang 2016; CARDIoGRAMplus C4D

[ adherence to LDL-C lowering therapy. ] Consortium 2013; Langstead 2016

4) A family history of elevated Lp(a). ITb C-LD Clarke 2009; CARDIoGRAMplus C4D

Consortium 2013; Langsted 2016
5) Calcific valvular aortic stenosis. IIb C-LD Thanassoulis 2013; Kamstrup 2014;

Arsenault 2014; Vongpromek 2015;
Capoulade 2015
6) Recurrent or progressive ASCVD, despite optimal IIb C-LD Albers 2013; Khera 2014;
lipid-lowering therapy. Nestel 2013;




niz

Lp(a) and Secondary Prevention: Summary

Be aware of Lp(a)-associated increased risk for recurrent
events

Continue to follow Guideline based therapies, as most
lipid-related risk is still attributable to LDL-C

Consider more aggressive LDL-C lowering for ASCVD
patients with increased Lp(a)

Consider earlier use of PCSK9 inhibitors in ASCVD
patients with elevated Lp(a)



Case 1

Total Cholesterol: 205 mg/dL

Triglycerides: 225 mg/dL

LDL-C: 132 mg/dL * calculated by Martin Hopkin’s equation
HDL: 37 mg/dL

Non-HDL-C: 168 mg/dL

3) Would it be reasonable to measure Lp (a) in this patient?

Lp(a) 110 mg/dL




III. Treatment

1. In adults aged 40-75 y with a 10-y ASCVD risk of 7.5%-19.9%, ITa
the finding of an Lp(a) =50 mg/dL or =100 nmol/L® is
reasonable to be used as a risk-enhancing factor to favor
initiation of a moderate- or high-intensity statin in those with
on-treatment LDL-C =70 mg/dL (or non-HDL-C =100 mg/dL).
2. In high-risk* or very-high-risk** patients, with Lp(a)
=50 mg/dL or =100 nmol/L’, it is reasonable to consider
more intensive LDL-C lowering to achieve greater ASCVD risk
requction.
3. In very-high-risk** patients, taking a maximally tolerated Ia
statin with Lp(a) =50 mg/dL or =100 nmol/L®, the addition
of ezetimibe 1is reasonable in those with on-treatment LDL-C
=70 mg/dL (or non-HDL-C =100 mg/dL).
4. In mgh-nsk* patients taking a maximally tolerated statin, with ITb
Lp(a) =50 mg/dL or =100 nmol/L?, the addition of ezetimibe
may be reasonable in those with on-treatment LDL-C
=70 mg/dL (or non-HDL-C =100 mg/dL).
. In very-high-nsk*™ patients taking a maximally tolerated Ia
statin and ezetimibe, with an LDL-C =70 mg/dL
(or non-HDL-C =100 mg/dL) and an Lp(a) of =50 mg/dL
or =100 nmol/L?, the addition of a PCSK9 inhibitor is

IIa

to reduce ASCVD risk in patients receiving moderate- to
high-intensity statins +/— ezetimibe and an on-treatment
LDL-C <80 mg/dL

7. HRT with estrogen and progesterone, which lowers Lp(a) ITT (harm)

concentration, is not recommended in perimenopausal/
postmenopausal women to reduce ASCVD risk.

6. Niacin, which lowers Lp(a) concentration, is not recommended IIT (harm)

B-NR

B-R

B-R

B-R

Emerging Risk Factors
Collaboration JAMA 2009;

Clarke R et al. N Engl J Med
2009; Kamstrup PR et al.
JAMA 2009

Willeit, 2018); Khera, 2014;
Baigent, 2000

Cannon, 2015

Cannon, 2015

0'Donoghue,2018; Bittner,
2018; Sabatine, 2017;
Schwartz, 2018

Albers, 2013J; Parish, 2018

Hulley, 1998; Shlipak 2000;
Writing Group for the WHI
Investigators, 2002




# Efficacy by Baseline Lp(a)

= Evolocumab HR 0.85 HR 0.76 P interaction=0.26
12 o | mPlacebo (95% C1 0.73-0.97) (95% CI0.66-0.86)
10.97
ARR=1.26% ARR=2.8%

10 4 NNT=79 NNT=36

874

CV death, MI or stroke (3y KM rate, %)

Lp(a) <=median Lp(a) >median

An Acagemio Recearsh Organizatson of
Brigham and Women'c Hospital and Harvard Medioal 2 ohood




Case 1

Total Cholesterol: 205 mg/dL
Triglycerides: 225 mg/dL

LDL-C: 132 mg/dL * calculated by Martin Hopkin’s equation
HDL: 37 mg/dL

Non-HDL-C: 168 mg/dL

3) Would it be reasonable to measure Lp (a) in this patient?

Lp(a) 110 mg/dL Needs > 20 % LDL
PCSK9 Inhibitor +/ Reduction




Case 1

Total Cholesterol: 205 mg/dL
Triglycerides: 225 mg/dL

LDL-C: 62 mg/dL * calculated by Martin-Hopkin’s equation v
HDL: 37 mg/dL

Non-HDL-C: 168 mg/dL

4) Would you consider additional management in this patient

with LDL-C in the optimal range in order to decrease residual
ASCVD risk?



reduce-it

Reduction of Cardiovascular Events with
lcosapent Ethyl-Intervention Trial

Deepak L Bhatt, MD, MPH, Ph. Gabriel Steg, MD, Michael Miller, MD,
Eliot A. Brinton, MD, Terry A. Jacobson, MD, Steven B. Ketchum, PhD,
Ralph T. Doyle, Jr., BA, Rebecca A. Juliano, PhD, Lixia Jiao, PhD,

Craig Granowitz, MD, PhD, Jean-Claude Tardif, MD, Christie M. Ballantyne, MD,

5

on Behalf of the REDUCE-IT Investigators




REDUCE-IT Population

Double-blind parallel group trial; )
8179 Patients

median follow-up 4.9 years

Randomization 1:1

[ ]

' Stable Statin + -able Stz

» icosapent ethyl (Vascepa)
s 4g/d

&

CV Death
Coronary Revascularization

L ]
PRIMARY COMPOSITE (MACE) ENDPOINT
Monfatal MI https:/ fwraa healio.com/cardilogy/che-

- i« . FEHEIIHW news online 7 BdfcSon 3E-4c 3a-3553-04 34
Monfatal Stroke 49435200908%7 D recuce it-topline-resulz-announce -
mmpﬂw.ﬁmmmu
s

Unstable Angina requiring hospitalization




Inclusion Criteria for Secondary feduce-it
Prevention Cohort

One or more of the following:
1. Documented coronary artery disease

o Multi vessel CAD (250% stenosis in 22 major epicardial coronary arteries — with or without
antecedent revasculanzation

« Prior MI
» Hospitalization for high-risk non-5T-segment elevation acute coronary syndrome with
ST-segment deviation or biomarker posiivity

2. Documented cerebrovascular or carofid disease
» Prior ischemic stroke
« Symptomatic carotid artery disease with 250% carotid artenal stenosis
» Asymptomatic carotid artery disease with 270% carotid artenal stenosis
» History of carotid revasculanzation

3. Documented penpheral artery disease
¢ Ankle-brachial index <0.9 with symptoms of intermittent claudication
» History of aorto-iliac or peripheral artery intervention

Adapied with permission* from: Bhatt DL, Steg PG, Brinton EA, et al; on behalf of the REDUCE-T Investigators. Rationale and design of REDUCE-IT: Reduction of
Cardicvascular Evenits with |cosapent Ethyl-Intervention Trial. Gin Cardiol. 2017;40: 138-148. [*hitps.licreatwecommons. org/licensasiby-nc/d. (V]



Inclusion Criteria for Primary feduce-it
Prevention Cohort

1. Diabetes mellitus requinng medication AND
2. 250 years of age AND

3. 21 additional nsk factor for CVD
¢ Men =55 years and women 265 years
» Cigarette smoker or stopped smoking within 3 months
¢ Hypertension (2140 mmHg systolic OR 290 mmHg diastolic) or on antihypertensive medication;
o HDL-C =40 mg/dL for men or =50 mg/dL for women
« hsCRP =3.0 mg/L
» Renal dysfunction: Creatinine clearance =30 and <60 mL/min
« Retinopathy
e Micro- or macroalbuminuria
o ABI <0.9 without symptoms of intermittent claudication

Patients with diabetes and CVD are counted under Secondary Prevention Cohort

Adapted with permission* fromc Bhaitt DL, Steg PG, Brinton EA, et al; on behalf of the REDUCE-T Investigators. Rationale and design of REDUCE-IT: Reduction of
Cardiovascular Events with |cosapent Efvwl-Intervention Trial. Glin Cardiol. 201 7:40:138-148. [*hitps.icreatmecommons. orglicensesfoy-ncid. V]



Key Baseline Characteristics veduce-it

lcosapent Ethyl Placebo
(N=4089) (N=4090)

Age (years), Median (Q1-Q13) 64.0 (57.0 - 69.0) 64.0 (57.0 - 69.0)
Female, n (%) 1162 (28.4%) 1195 (29.2%)
Mon-White, n (%) 398 (9.7%) 401 (9.8%)
Westemized Region, n (%) 2906 (71.1%) 2905 (71.0%)
CV Rigk Category, n (%)

Secondary Prevention Cohort 2892 (70.7%) 2893 (70.7%)

Primary Prevention Cohort 1197 (29.3%) 1197 (29.3%)
Ezetimibe Use, n (%) 262 (6.4%) 262 (6.4%)
Statin Intensity, n (%)

Low 204 (6.2%) 267 (6.5%)

Moderate 2033 (61.9%) 2575 (63.0%)

High 1290 (31.5%) 1226 (30.0%)
Type 2 Diabetes, n (%) 2367 (o7 9%) 2363 (57.8%)
Triglycerides (mg/dL), Median (Q1-Q3) 2165 (176.5 - 2T2.0) 216.0 (175.5- 274.0)
HDL-C (mg/dL), Median (Q21-Q3) 400 (345 -46.0) 40.0 (35.0 -46.0)
LDL-C (mg/dL), Median (Q1-Q3) 740 (61.5-88.0) 76.0 (63.0 - 89.0)
Triglycendes Category

=150 mg/dL 412 (10.1%) 429 (10.5%)

150 to <200 mg/dL 1193 (29.29%) 1191 (29.1%)

=200 mg/dL 2481 (60.7%) 2469 (60.4%)

Bhatt DL, Steg PG, Miller M, =t al. N Engl J Med. 2018.



Key Exclusion Criteria Yeduce-it

1. Severe (NYHA class IV) heart failure
2. Severe liver disease
3. History of pancreatitis

4. Hypersensitivity to fish and/or shellfish

Adapted with permission* fromc Bhatt DL, Steg PG, Brinton EA, et al; on behalf of the REDUCEXT Investigators. Rationale and design of REDUCE-IT: Reducion of
Cardiovascular Events with lcosapent Efvwl-Intervention Trial. Glin Cardiol. 2017;40:138-148. [*hitps./creativecommons. orglicensesiby-ne/4. 0V



Effects on Biomarkers from Baseline reduce-it
to Year 1

Icosapent Ethyl Placebo
(N=4089) (N=4090) Median Between Group Difference
Median Median at Year 1
Absolute % Change
Change from from % Change
Biomarker* Baseline Year1 Baseline Year 1 Baseline Baseline P-value
Triglycendes (mg/dL) 2165 1750 216.0 2210 -44 & -19.7 =(.0001
Non-HDL-C (mg/dL) 118.0 113.0 1185 130.0 -155 -13.1 =(.0001
LDL-C {mg/dL) 4.0 iro 6.0 84 0 50 £.6 =0.0001
HDL-C ({magfdL) 400 390 400 420 25 6.3 =(.0001
Apo B (mg/dL) 820 800 83.0 89.0 30 97 =(.0001
hsCRP (magfL) 22 1.8 2.1 28 09 -399 =(.0001
Log hsCRF (maflL) 0.8 0.6 0.8 1.0 04 -Z2 5 =(.0001
EPA {pgfmL) 261 144 0 261 233 +114.9 +358 8 =0.0001

*Lpo B zand heCRP were measured at Year 2.

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2018.



Primary End Point;:

reduce-it

CV Death, MI, Stroke, Coronary Revasc, Unstable Angina

30 -

28.3%
<
E 207 Placebo
- 23.0%
]
f =
E
E 10- lcosapent Ethyl
2
g
U | | | | |
0 1 2 3 4 5

Years since Randomization

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2018. Bhatt DL AHA 2018, Chicago.

Hazard Ratio, 0.75
(95% ClI, 0.68—0.83)

RRR = 24.8%

ARR = 4.8%

NNT = 21 (95% CI, 15-33)
P=0.00000001



Key Secondary End Point: reduce:it
CV Death, MI, Stroke

30 -
Hazard Ratio, 0.74
g 0.0 (95% Cl, 0.65-0.83)
§ - " RRR = 26.5%
"; ARR = 3.6Y%
% Placebo NNT = 28 (35% ClI, 20-47)
g . 16.2% P=0.0000006
2o
g
Icosapent Ethyl
0 - T T T T T

Years since Randomization

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2018. Bhatt DL AHA 2018, Chicago.



REDUCE-IT
Key Secondary Endpoint Subgroup Analysis

Icosapent ethyl was favored:*

* Primary and secondary prevention cohorts
* Men and women

* US and non-US populations

* With or without diabetes at baseline

* Baseline TG
— <200 o0r =200 mg/dL
— < 1500r>150 mg/dL

*P values were not statistically significant.
Bhatt DL, et al. N Engl J Med. 2018. [Epub ahead of print]



REDUCE-IT Implications

Study Limitations(?!
* 6.4% patients on ezetimibe in each

group
* No concomitant PCSK9 inhibitor use

* ~5 mg/dL difference in LDL between
groups

Cannot tell if due to drug or
placebo

Would not account for 25% RRR

Consistent benefit in patients with
elevated LDL vs not elevated

JELIS trial had 19% RRR in open-
label design, no placebol®!

Conclusion

* Compared with placebo, icosapent
ethyl 4 g/day significantly reduced
important CV events by 25%:

-20% for death due to CV causes
-31% for Ml
-28% for nonfatal stroke

* Low rate of adverse effects:

Small but significant increase in
Afib/flutter

Increase in serious bleeding (NS)

* Consistent efficacy across multiple
subgroups:

Including baseline TG from 135-
500 mg/dL

Including secondary and primary
prevention cohorts

a. Bhatt DL, et al. N Engl J Med. 2018. [Epub ahead of print]; b. Yokoyama M, et al. Lancet. 2007;369:1090-1098.



Updated ADA SOC March 27 2019 on Lipid management for CV Risk
Reduction

* Based on the outcome of Reduction of Cardiovascular Events
with lcosapent Ethyl-Intervention Trial (REDUCE-IT),
The Standards of Care now include a recommendation that
icosapent ethyl be considered for patients with diabetes and
atherosclerotic cardiovascular disease (ASCVD) or other cardiac
risk factors on a statin with controlled LDL-C, but with elevated
triglycerides (135-499) to reduce cardiovascular risk.

American
Diabetes
- Association.



Updated ADA SOC March 27 2019 on Lipid management for CV Risk
Reduction

* Based on the outcome of Reduction of Cardiovascular Events
with lcosapent Ethyl-Intervention Trial (REDUCE-IT),
The Standards of Care now include a recommendation that
icosapent ethyl be considered for patients with diabetes and
atherosclerotic cardiovascular disease (ASCVD) or other cardiac
risk factors on a statin with controlled LDL-C, but with elevated
triglycerides (135-499) to reduce cardiovascular risk.

American
Diabetes
- Association.




@ESC

European Society
of Cardiology

In high-risk (or above) patients with TG levels
between 1556 mmolL (135—499 mg/dL)
despite statin treatment, n-3 PUFAs (icosapent
ethyl 2 x 2 g/day) should be considered in
combination with a statin.'™"




n NLA Position on the Use of Icosapent Ethyl in
po High and Very-high-risk Patients

* For patients 45 years of age or older with clinical ASCVD, or 50 years
of age or older with type 2 diabetes requiring medication and 21
additional risk factor*, and fasting triglycerides 135-499 mg/dL on
maximally tolerated statin, with or without ezetimibe, treatment with
icosapent ethyl is recommended for ASCVD risk reduction. (I B-R)

% ¢ Age: men 255 years and women 265 years
¢ Cigarette smoker or stopped smoking within 3 months

mmm) o Hypertension (2140 mmHg systolic OR 290 mmHg diastolic)
Suggested phrases for writing recommendations; oron antihypertensive medication

¢ s recommended

o s indicated/useful/effective/beneficial ¢ HDL-C <40 mg/dL for men or <50 mg/dL for women

¢ hs-CRP >3.0 mg/L
LEVELB-R (Randomized) e o :
g e e g ¢ Renal dysfunction: Creatinine clearance >30 and <60 mL/min
¢ Meta-analysis of moderate-quality RCTS ° Retinopathy
¢ Micro- or macro-albuminuria
¢ ABI <0.9 without symptoms of intermittent claudication




Case 1

Total Cholesterol: 205 mg/dL
Triglycerides: 225 mg/dL

LDL-C: 62 mg/dL * calculated by Martin-Hopkin’s equation vV
HDL: 37 mg/dL

Non-HDL-C: 168 mg/dL

4) Would you consider additional management in this patient with LDL-C
in the optimal range in order to decrease residual ASCVD risk?

ADD ICOSAPENT ETHYL 2 GRAMS PO BID

BASED ON REDUCE IT
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Case 2

» PMHx: CAD, HTN, DM, » Meds:
severe claudication

» Sx:s/p CABG 6 months

» Rosuvastatin 40mg po d
» Lisinopril 20mg po bid

ago
X ; » Carvedilol 6.25mg po g 12hrs
» Family Hx: Mother: CABG . :
60y/0, T2DM, HIN » Empagliflozin/metfomin

12.5mg/1000mg po bid
» ASA8Img po d
» Brillintfa 90mg po BID

» Toxic habits: Denied



» Physical Exam
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> Laboratori‘
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» With on-treatment LDL level in 110 mg/dl, would you
diagnose this patient with familial hypercholesterolemia?



FH: Simon-Broome Criteria

TABLE 1
Simon Broome criteria for diagnostics of familial hypercholesterolemia

Criteria Description

Total cholesterol concentration above 7.5 mmol/L in adults or a total cholesterol
concentration above 6.7 mmol/L in children aged less than 16 years, or
low-density lipoprotein cholesterol concentration above 4.9 mmol/L in adults
or above 4.0mmol/L in children

Tendinous xanthomata in the patient or a first-degree relative

DNA-based evidence of mutation in the LDLR or APOB gene

Family history of myocardial infarction before age 50 years in a second-degree
relative or before age 60 years in a first degree relative

Family history of raised total cholesterol concentration above 7.5 mmol/L in a
first- or second-degree relative

Diagnosis

A‘definite’ FH diagnosis requires either criteria a and b or criterion ¢
A‘probable’ FH diagnosis requires criteria a and d or criteriaaand e




No binding of LDL Limited bindi
particles to defective of LDL-Cto LD
LDL receptor receptor due to

dyslunctional ApoB




» How this patient should be classified regarding risk
stratification? High, very high or exireme risk? Is it
reasonable an LDL target of <55 mg/dI?



FIGURE 1 Secondary Prevention in Patients With Clinical ASCVD

Clinical ASCVD

Healthy Lifestyle \
( # l
ASCVD not at very high-risk* Very high-risk*
ASCVD

| ]
v v

[ Age <75y ]

[ Age >75y ]

I

v

Initiation of
moderate- or
high-intensity

statin is
reasonable
(Class lla)

Vs

Continuation of
high-intensity
statin is
reasonable
(Class lla)

~

If on maximal
statin and
LDL-C 270

mg/dL (21.8
mmol/L),
adding
ezetimibe is
reasonable
(Class lla)

L2

Dashed
arrow
indicates
RCT-
supported
efficacy, but
is less cost
effective

If on clinically judged maximal LDL-C lowering
therapy and LDL-C >70 mg/dL (21.8 mmol/L), or
non-HDL-C >100 mg/dL (22.6 mmol/L), adding
PCSK9-1 is reasonable
(Class lla)




Table 6
Atherosclerotic Cardiovascular Disease Risk Categories and LDL-C Treatment Goals

Treatment goals

LDL-C | Non-HDL-C
Risk category Risk factors®/10-year riskP (mg/dL) | (mg/dL)

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

Extreme risk — Established clinical cardiovascular disease in patients with
DM, CKD 3/4, or HeFH

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

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

— Diabetes or CKD 3/4 with 1 or more risk factor(s)

— HeFH

Very high risk

— =2 nisk tactors and 10-year rsk 10-20%
— Diabetes or CKD 3/4 with no other risk factors

Moderate risk =2 risk factors and 10-year risk <10% <100 <130 <90
Low risk 0 risk factors <130 <160 NR

High risk <100 <130 <90

Abbreviations: ACS = acute coronary syndrome; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney
disease; DM = diabetes mellitus; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholes-
terolemia; LDL-C = low-density lipoprotein cholesterol; MESA = Multi-Ethnic Study of Atherosclerosis; NR = not recom-
mended; UKPDS = United Kingdom Prospective Diabetes Study.

* Major independent risk factors are high LDL-C, polycystic ovary syndrome, cigarette smoking, hypertension (blood pressure
=140/90 mm Hg or on hypertensive medication), low HDL-C (<40 mg/dL), family history of coronary artery disease (1n male,
first-degree relative younger than 55 years: in female, first-degree relative younger than 65 years), chronic renal disease (CKD)
stage 3/4, evidence of coronary artery calcification and age (men =45; women =55 years). Subtract 1 rnisk factor if the person
has high HDL-C.

b Framingham risk scoring is applied to determine 10-year risk.

Reproduced with permission from Garber et al. Endocr Pract. 2017;23:207-238,




» Would you consider further intensification of lipid
lowering therapy? Ezetimibe? PCSK? inhibitor?

» Would you consider targeting a Lp (a) reduction in
the management of this patient?
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Landmark Analysis
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Clinical Efficacy by
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Benefit of EvoMab Based on
Time from Qualifying Ml
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Benefit of EvoMab Based on .
fourier
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CV Death, MI or Stroke in Patients with
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and without Peripheral Artery Disease
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# Efficacy by Baseline Lp(a)

B Evolocumab HR 0.85 HR 0.76 P interaction=0.26
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Impact of PCSK9 Inhibition Among Patients with Recent ACS

CDYSSEY Outcomes Tnal

18,924 high-rizk patients with an ACS within the preceding 1-12 months and an LDL-C =70 mg/dL on
background high-intensity statin therapy randomized to alirocumab or placebo for a median of 2.8 years

ARR 1.6%

[besed on cumiative incdence]

MACE: CHD death,
non-fatal MI,

imchemic stroke, or

unstable angina requiring

hospitaliztion (95% C10.78, 0.93)
: P=0.0003

]
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[ . : ) =
Mumiber a8 Risk ‘ears Since Randomization

iteg PG, et al. Presented at ACC_18 Scientific Sessions; March 10, 2018; Ordando, FL-




Primary Efficacy Endpoint (MACE) in Prespecified
Baseline LDL-C Subgroups

Incidence [%)
Subgroup Patients Alirccumab  Placebo HR [95% ) p-value®
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Steg PG, et al. Presented at: ACC. 18 Scientific Sessions; March 10, 2018; Ordando, FL



Relative and Absolute Risk Reduction By Glucometabolic Status

Relative risk reduction Absolute risk reduction
Treatment * baseline glucometabolic status: steraction = 0-38 P =0.0019

MACE Inclience
Alirocumaiy Placebo
niM %] Nl 3] HR [35% CI] ] ARR (3% CI)

003MED (0.5) 10520462 {11.1) 0.85 (078, 0.93) 1.65% [0.7%, 2.4%)

Mormoglycemla 10202630 (7.3) 2202595 (B.5) 0.85 (070, 1.03) 1.2% (-1.7%, 2.7%)
Prediabetes 3314130 (BD) 380M115(0.2) 0.85 (074, 1.00) ' 1.2% (D%, 2.4%)

Diabatag 3IBO/2603 (14.1) 4522751 (16.4) 0.84 074, 0.97) j 2.3% (DA%, 42%)

Median {O1. O3) follow-up: 2.8 (2.3, 3.4) years

Ray K. et al. Presented at: ADA 2018; June 2018; Odando, FL
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» Besides his lipids, blood pressure and metabolic care, what
other condition you should look for in this patient?



Lipoprotein(a)

Effect
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Indirectly through fibrinolysis inhibition. Intimal cholesterol deposition,

| inflammation & OxPL.

Mechanism

At plaque rupture At turbulent blood flow

Clinical Event

Myocardial

Isc hemic Stroke Atherosclerotic Stenosis Aortic Valve Stenosis
Infarction




Aortic Stenosis and it’s severity is e /e,’
directly associated with Lp(a) levels
(s

* Inflammation
« Oxidation
* Lipid accumulation
« Calcification

REMEMBER: Use Your Stethoscope




