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Patients with or at high risk for ASCVD

Despite contemporary evidence-based therapies*,
residual risk of ASCVD events persists
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Lawler et al. Eur Heart J 2021;42
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Copenhagen City Heart Study and Copenhagen General Population Study

Myocardial infarction
N=96,394 (Events=3,287)
Median follow-up 6 years
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All-cause mortality
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Median follow-up 6 years
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Risk of cardiovascular events in patients with

h y pe rt ri g che ri d em | A :National Health and Nutrition Examination Survey (NHANES) database (2014—2007)
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Cardiovascular disease mortality rates in relation to sérum cholesterol in men Incidence of CHD events in type 2 diabetes in relation to triglyceride and HDL-C

Diabetes, other risk factors, and 12-yr cardiovascular Lehto S, Ronnemaa T, Haffner SM et al. Dyslipidemia and hyperglycemia predict
mortality for men screened in the Multiple Risk Factor coronary heart disease events in middle-aged patients with NIDDM. Diabetes
Intervention Trial. Diabetes Care 1993; 16:434-444. 1997; 46:1354-1359.



Triglyceride rich-lipoproteins (TRLs) remnants and atherosclerosis
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The relationship between Non-HDL cholesterol and ASCVD
2,108 patients with T2D

4
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Figure 2—Effect of non-HDL cholesterol on CVD and CHD, adjusted for sex, age, BMI, smoking
status, study center, systolic blood pressure, HbA, _, fibrinogen, insulin, and albumin to creatinine
ratio: the Strong Heart Study.

Diabetes Care 2003
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Several Non-Pharmacologic methods for reducing TG levels

Dietary change TG lowering
Body Weight loss of 5—10% 20%
Mediterranean-style versus high-carbohydrate diet 10—15%
Addition of marine-derived PUFA 5—10%
(EPA/DHA) per gram
Decrease carbohydrates: 1% Energy replacement 1—-2%
with MUFA/PUFA
Each 1% replacement of trans fatty acids for 1%

MUEFA or PUFA

Arch Med Res 2017
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Triglyceride Lowering with Pemafibrate
to Reduce Cardiovascular Risk

A. Das Pradhan, R). Glynn, ).-C. Fruchart, |.G. MacFadyen, E.S. Zaharris,
B.M. Everett, S.E. Campbell, R. Oshima, P. Amarenco, D.J. Blom, E.A. Brinton,
R.H. Eckel, M.B. Elam, J.S. Felicio, H.N. Ginsberg, A. Goudev, S. Ishibashi,

J- Joseph, T. Kodama, W. Koenig, LA. Leiter, A.J. Lorenzatti, B. Mankovsky,
M. Marx, B.G. Nordestgaard, D. Pill, K.K. Ray, R.D. Santos, H. Soran, A. Susekov,
M. Tendera, K. Yokote, M.P. Paynter, | .E. Buring, P. Libby, and P.M Ridker,
for the PROMINENT Investigators™

ABSTRACT

BACKGROUMND
High triglyceride levels are associated with increased cardiovascular risk, but wheth-
er reductions in these levels would lower the incidence of cardiovascular events is
uncertain. Pemafibrate, a selective peroxisome proliferator-activated receptor & modu-
lator, reduces triglyceride levels and improves other lipid levels.

METHODS

In a multinational, double-blind, randomized, controlled trial, we assigned patients
with type 2 diabetes, mild-to-moderate hypertriglyceridemia (triglyceride level, 200 to
499 mg per deciliter), and high-density lipoprotein (HDL) cholesterol levels of 40 mg
per deciliter or lower to receive pemafibrate (0.2-mg tablets twice daily) or matching
placebo. Eligible patients were receiving guideline-directed lipid-lowering therapy or
could not receive statin therapy without adverse effects and had low-density lipopro-
tein (LDL) cholesterol levels of 100 mg per deciliter or lower. The primary efficacy
end point was a composite of nonfatal myocardial infarction, ischemic stroke, coro-
nary revascularization, or death from cardiovascular causes.

RESULTS

Among 10,497 patients (66.9% with previous cardiovascular disease), the median
baseline fasting triglyceride level was 271 mg per deciliter, HDL cholesterol level
33 mg per deciliter, and LDL cholesterol level 78 mg per deciliter. The median
follow-up was 3.4 years. As compared with placebo, the effects of pemafibrate on
lipid levels at 4 months were —26.2% for triglycerides, —25.8% for very-low-density
lipoprotein (VLDL) cholesterol, —25.6% for remnant cholesterol (cholesterol trans-
ported in triglyceride-rich lipoproteins after lipolysis and lipoprotein remodeling),
—27.6% for apolipoprotein C-III, and 4.8% for apolipoprotein B. A primary end-
point event occurred in 572 patients in the pemafibrate group and in 560 of those
in the placebo group (hazard ratio, 1.03; 95% confidence interval, 0.91 to 1.15), with
no apparent effect modification in any prespecified subgroup. The overall inci-
dence of serious adverse events did not differ significantly between the groups, but
pemafibrate was associated with a higher incidence of adverse renal events and
venous thromboembolism and a lower incidence of nonalcoholic fatty liver disease.
COMCLUSIONS

Among patients with type 2 diabetes, mild-to-moderate hypertriglyceridemia, and low
HDL and LDL cholesterol levels, the incidence of cardiovascular events was not lower
among those who received pemafibrate than among those who received placebo, al-
though pemafibrate lowered triglyceride, VLDL chol l, remnant chol l, and
apolipoprotein C-II levels. (Funded by the Kowa Research Institute; PROMINENT
ClinicalTrials.gov number, NCT03071692.)

M ENGL) MED NEJM.ORG

The authors' full names, academic de-
grees, and affiliations are listed in the Ap-
pendix. Dr. Das Pradhan can be contact-
ed at apradhan@bwh harvard edu and
Dr. Ridker can be contacted at pridkergd
bwh harvard.edu or at the Center for Car-
dievascular Disease Prevention, Brigham
and Wermen's Hospital, 900 Commaon-
wealth Ave., Boston, MA 02215,

*A complete list of the PROMIMNENT in-
vestigators is provided in the Supplemen-
tary Appendix, available at NEJM.org.

This article was published on November 5,
2022, at NE|M.org.
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Copyright £ 2022 Massachusetts Medical Saclety.
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Eicosapentaenoic Acid (EPA) (205, n-3) Docosahexaenoic Acid (DHA) (22:6, n-3) Alpha-linolenic Acid (ALA) (18:3, n-3)
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Kaplan-Meier estimates of incidence of coronary events in the total study population

EPA: eicosapentaenoic acid ; JELIS: Japan EPA lipid intervention study.

Yokoyama M, et al. Lancet. 2007;369(9567).

3.5

2.8

The 5-year cumulative rate of major
coronary events was 2.8% in the EPA
group and 3.5% in controls, resulting

in a significant relative risk
reduction of 19% in the EPA group
(P=0.011).

Some important features:

* Open label trial

* Not placebo controlled (usual care with
statins in both arms)

* Average TG levels: 216 mg/dL

* Japanese population (lower CV risk,
higher baseline EPA levels)

* 69% women

* Relatively low statin doses

20
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Key Inclusion Criteria

1.  Age 245 years with established CVD (Secondary Prevention Cohort) or 250 years with diabetes with >1
additional risk factor for CVD (Primary Prevention Cohort)

2.  Fasting TG levels 2150 mg/dL (1.7 mmol/L ) and < 500 mg/dL (5.6 mmol/L )*

3. LDL-C>40 mg/dL (1.0 mmol/L) and €100 mg/dL (2.6 mmol/L) and on stable statin therapy (+ ezetimibe)
for >4 weeks prior to qualifying measurements for randomization

Bhatt DL et al. Clin Cardiol. 2017;40(3).

21



Primary and key secondary endpoints

Primary End p
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HR, 0.75
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CV Death, MI, Stroke
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20.0%
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Placebo
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HR, 0.74
(95% CI, 0.65-0.83)

RRR = 26.5%
ARR =3.6%
NNT4.0yr= 28
P=0.00000001

Bhatt DL et al. N EnglJ Med. 2019;380(1).

Kaplan—Meier event curves for the primary and key secondary efficacy endpointin a time-to-event analysis
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REDUCE-IT: Pre-specified hierarchical testing of endpoints

Icosapent Ethyl Placebo

Endpoint (N=4089) (N=4090) Hazard Ratio
P (95% CI) RRR P-Value
No. of Patients With Event (%)
Primary composite 705 (17.2) 901 (22.0) - } 0.75 (0.68-0.83) 25% <0.001
Key secondary composite 459 (11.2) 606 (14.8) - 0.74 (0.65-0.83) 26% <0.001
Cardiovascular death or non-fatal ! o
myocardial infarction 392 (9.6) 507 (12.4) - | 0.75 (0.66-0.86) 25% <0.001
Fatal or non-fatal myocardial infarction 250 (6.1) 355 (8.7) - 0.69 (0.58-0.81) 31% <0.001
Urgent or emergency revascularisation 216 (5.3) 321(7.8) —m—— 0.65 (0.55-0.78) 35% <0.001
Cardiovascular death 174 (4.3) 213 (5.2) - 0.80 (0.66—-0.98) 20% 0.03
Hospitalisation for unstable angina 108 (2.6) 157 (3.8) —m— 0.68 (0.53-0.87) 32% 0.002
Fatal or non-fatal stroke 98 (2.4) 134 (3.3) - 0.72 (0.55-0.93) 28% 0.01
Death from any cause, non-fatal myocardial infarction o 549 (13.4) 690 (16.9) 0.77 (0.69-0.86) 23% <0.001
non-fatal stroke : : - 3 : : : :
Death from any cause 274 (6.7) 310 (7.6) : 0.87 (0.74-1.02) 13% —
I T T ! T 1
04 0.6 0.8 1.Q 1.2 14
Icosapent Ethyl Placebo
Better Better

The rates of all end points up to death from any cause were significantly lower in the icosapent ethyl group than in the placebo group.

Bhatt DL, et al. N Engl J Med. 2019;380(1). 23
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Primary endpoint in subgroups* Icosapent ethyl Placebo HR (95%Cl)
n/N (%) n/N (%)

Baseline TGs

e 2200 mg/dL (2.3 mmol/L) 430/2481 (17.3%) 559/2469 (22.6%) 0.73 (0.64-0.83) 0.45
* <200 mg/dL (2.3 mmol/L) 275/1605 (17.1%) 342/1620 (21.1%) 0.79 (0.67-0.93)

Baseline TGs

e 2150 mg/dL (1.7 mmol/L) 640/3674 (17.4%) 811/3660 (22.2%) 0.75 (0.68-0.83) 0.83
+ <150 mg/dL (1.7 mmol/L) 65/412 (15.8%) 90/429 (21.0%) 0.79 (0.57-1.09

Baseline TGs 2200 mg/dL (2.3 mmol/L) and HDL <35mg/dl (0.9 mmol/l)

« Yes 149/823 (18.1%) 214/794 (27.0%) 0.62 (0.51-0.77) 0.04

« No 554/3258 (17.0%) 687/3293 (20.9%) 0.79 (0.71-0.88)

* Prespecified subgroups

Bhatt DL et al. N Engl J Med. 2019;380(1)
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The most frequently reported adverse reactions with icosapent ethyl were bleeding (11.8%), peripheral oedema (7.8%),
atrial fibrillation (5.8%), constipation (5.4%), musculoskeletal pain (4.3%), gout (4.3%) and rash (3.0%).

Isosapent ethyl | Placebo

(n=4089) (n=4090)

Bleeding* 11.8% 9.9%
Serious bleeding in combination with antithrombotic medication 3.4% 2.6%
Serious bleeding without taking antithrombotic medication 0.2% 0.2%

Atrial fibrillation/flutter** 5.8% 4.5%
Requiring hospitalization for 24 hours or more 39 29,

*The bleeding events most frequently observed with icosapent ethyl were gastrointestinal bleeding (3.1%), contusion (2.5%), haematuria (1.9%) and epistaxis (1.5%)
**In patients that had a previous history of Atrial fibrillation/flutter, Atrial fibrillation/flutter was reported more frequently in the icosapent ethyl group (46/368 (12.5%))
than in the placebo group (24/383 (6.3%))

SmPC Icosapent ethyl 25



Immediate Release:  December 13,2019

The U.S. Food and Drug Administration today approved the use of Vascepa
(icosapent ethyl) as an adjunctive (secondary) therapy to reduce the risk of
cardiovascular events among adults with elevated triglyceride levels (a type of fat 1
the blood) of 150 milligrams per deciliter or higher. Patients must also have either
established cardiovascular disease or diabetes and two or more additional risk
factors for cardiovascular disease. Patients are advised to continue physical activity
and maintain a healthy diet.



EMA approved label for Vazkepa®(lcosapent ethyl)

Vazkepa is indicated to reduce the risk of cardiovascular events in adult
statin-treated patients at high cardiovascular risk with elevated
triglycerides (=150 mg/dL [>1.7 mmol/L]) and

 Established cardiovascular disease, or
 diabetes, and at least one other cardiovascular risk factor.

SmPC Icosapent ethyl

27
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« The mechanisms of action contributing to reduction of cardiovascular events
with Icosapent ethyl are not completely understood but are likely multi-factorial

Endothelial function

<+ NO production

- Endothelium-dependent
vasodilation

. - Reactive oxygen species

Anti-inflammatory effects

.. Proinflammatory
eicosanoids and cytokines

- - Inflammatory cell recruitment

Plaque stability

— Plaque formation, progression,
" and rupture

.. Thrombosis
<_- Platelet activation

<+ Fibrous cap thickness

1. Mason RP. Curr Atherosclero Rep. 2019;21(1); 2. Ganda OP et al. J Am Coll Cardiol. 2018;72(3); 3. Borow KM et al. Atherosclerosis. 2015;242(1).
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1. Yokoyama M, et al. Lancet. 2007;369(9567). 2. Bhatt DL et al. N EnglJ Med. 2019(1) 3. Nicholls SJ, et al. JAMA. 2020.
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E Primary MACE, total population
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No. at risk

1

54

Omega-3CA 6539 6372 6200 6060 5917 5751 4900 2965 1535 567

Corn oil

4 g EPA and DHA
Corn oil placebo

6539 6373 6207 6083 5906 5754 4899 2995 1508 562
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Distinct roles of EPA and DHA

More conformational changes due to
More stable and extended structure
longer hydrocarbon length

e  Preserves membrane structure and normal distribution of * I membrane fluidity
cholesterol * / lipid domain changes
* Inhibits lipid oxidation and related cholesterol crystal formation « { antioxidant activity due to lipid disordering effects

E PA Q EPA incorporated in Q DHA incorporated in
Q phospholipid at D H A Q phospholipid at

sn-2 position sn-2 position

TR
OAUATAINLGN s

Free cholesterol

Adapted from Mason RP, et al. Arterioscler Thromb Vasc Biol. 2020;40(5):1135-1147.
Membrane phospholipid

In contrast to DHA, EPA reduces CV risk due to its atheroprotective effect on cell membrane.

CV: cardiovascular; DHA: docosahexaenoic acid; EPA: eicosapentaenoic acid.

Mason RP, et al. Arterioscler Thromb Vasc Biol. 2020;40(5) 30
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Potential effects of mineral oil

Small increases for TG, LDL-C and hsCRP
No major impact on absorption of statins, antiplatelet drugs and anticoagulants

FDA
« exploratory analysis: effects of LDL-C on primary endpoint is numerically small and unlikely to
change the overall conclusion of treatment benefit

« Largest LDL-C differential would translate to a maximal possible impact of approximately 3.1%
points of the observed 25% RRR

+ hs-CRP absolute values, but not % change from baseline, were statistically significant co-variates
for the hazard ratio on time to the primary endpoint

* The estimated hazard ratio per unit hs-CRP value suggests the ~0.65 mg/L (50%) difference in hs-
CRP between arms from baseline would increase CV risk by < 0.3% in the placebo arm

» Prior trial reported a CV benefit with EPA consistent with REDUCE-IT
— 19% RRR reported in JELIS, which did not include a placebo

https.//www.fda.gov/media/132477/

EMA

“Based on analyses as provided by the applicant, a putative negative effect of mineral oil should not
account for more than 0.3-3% of MACE events. In summary, it is concluded that even when assuming
the unlikely worst-case scenario, the remaining beneficial effect of Vazkepa on MACE events can be

considered robust and meaningful”
https.//www.ema.europa.eu/en/documents/assessment-report/vazkepa-epar-public-assessment-report_en
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ESC guidelines; recommendations for use of Icosapent ethyl

Recommendations for drug treatment of patients with

hypertriglyceridaemia

Recommendations

Statin treatment is recommended as the first
drug of choice to reduce CVD risk in high-risk
individuals with hypertriglyceridaemia [TG lev-
els >2.3 mmol/L (>200 mg/dL)].3**

In high-risk (or above) patients with TG levels
between 1.5—5.6 mmol/L (135—499 mg/dL)
despite statin treatment, n-3 PUFAs (icosapent
ethyl 22 g/day) should be considered in
combination with a statin."**

In primary prevention patients who are at
LDL-C goal with TG levels >2.3 mmol/L
(=200 mg/dL), fencfibrate or bezafibrate may
be considered in combination with

stating 395307356

In high-rick patients who are at LD -C goal
with TG levels =2.3 mmol/L (=200 mg/dL),
fenofibrate or bezafibrate may be considered

. . 5 . 305—307,356
in combination with statins.

Class® Level”

C

2 ESC 219

Recommendations for drug treatments of patients with

hypertriglyceridaemia.
Recommendations

Statin treatment is recommended as the first
drug of choice for reducing CVD risk in high-risk
individuals with hypertriglyceridaemia [triglycer-
ides >2.3 mmeal/L (200 mgfdL)]

In patients taking statins who are at LDL-C goal
with triglycerides =23 mmolL (200 mgdL), fenafi-
brate or bezafibrate may be considered **'—**

In high-risk (ar above) patients with triglycerides
>1.5 mmol/L (135 mgdL) despite statin treat-
ment and lifestyle measures, n-3 PUFAs (icosa-
pent ethyl 2 x 2 giday) may be considered in
combination with a statin.**

STEP I*

Class*  Level”

Intensified treatment based on:

* Residual 10-year CVD risk*

« Lifetime CVD risk and treatment benefit’
» Comorbidities, frailty

+ Patient preferences

ESC/EAS guidelines 20191 ESC guidelines on CVD prevention 20212

1. Mach F et al. Eur Heart J. 2019. 2. Visseren F et al. Eur Heart J. 2021. 34
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