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Statins and Ezetimibe

A Mechanisms of action
A Impact on LDL-C
A Impact on cardiovascular disease



Statins



Statins: Mechanism of Action

Statins inhibit HMG-CoA reductase

Intrahepatic cholesteor! pool reduction

Increment on LDL receptor expression Reduction of VLDL production

o

Incrementof LDL catabolsim Less VLDL particles available to become LDL

Reduction of : LDL-C, TC, non-HDL-C and TG



LDL-C Control in HeFH : SAFEHEART

N=2,752 , mean follow-up 5.1 + 3.1 years;
71.8% on maximal lipid lowering therapy

45 M Inclusion (%) M Follow-up (%) 401
40 :
35 33.6

0
CVD (+) & LDL-C CVD (+) & LDL-C CVD (+) & LDL-C CVD(-) & LDL-C CVD(-) & LDL-C CVD(-) & LDL-C
<70 mg/dl <100 mg/dl <115 mg/dl <100 mg/dl <115 mg/dl <130 mg/dl

Perez de Isla et al J Am Coll Cardiol. 2016:;67:1278-85



High Dose Rosuvastatin vs Atorvastatin
In Homozygous FH

% LDL-C

Reduction
Rosuvastatin 40 mg/d 23%
Rosuvastatin 80 mg/d 23%
Rosuvastatin 80 mg/d 19%

vsS Atorvastatin
crossover 18%

Marais AD, Raal FJ et al. Atherosclerosis 2008;197:400-406



Rosuvastatin 20 mg in
HOFH Children

6-18 years old
Mean LDL reduction
=20%

CENTRAL ILLUSTRATION: Individual LDL-C Responses Related to Underly-
ing Genetic Defects

Individual LDL-C Percent Change versus Placebo-Baseline
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Mutation Type and Age Group
LDLR Defective/LDLR Defective <18 Il LDLR Defective/LDLR Negative 18+
M LDLR Defective/LDLR Defective 18+ M LDLR Negative/LDLR Negative <18
B LDLR Defective/LDLR Negative <18 Il LDLR Negative/LDLR Negative 18+

Stein, E.A. et al. J Am Coll Cardiol. 2017;70(9):1162-70.




Long-term treatment with evolocumab added to
conventional drug therapy, with or without apheresis,

in patients with homozygous familial hypercholesterolaemia:
an interim subset analysis of the open-label TAUSSIG study

Frederick J Raal, G Kees Hovingh, Dirk Blom, Raul D Santos, Mariko Harada-Shiba, Eric Bruckert, Patrick Couture, Handrean Soran, Gerald F Watts,
Christopher Kurtz, Narimon Honarpour, Lihua Tang, Sree Kasichayanula, Scott M Wasserman, Evan A Stein
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Figure 2: LDL cholesterol change from baseline to week 12, by underlying genetic abnormality

Mean change in LDL cholesterol is shown in parentheses after each genetic abnormality category. GoF=gain of
function. *Apheresis patient. tPatient missed apheresis before week 12 blood draw due to snowstorm. $Week 12
immediately after vacation; dietary indiscretion suspected. ARH=autosomal recessive hypercholesterolaemia.

Raal et al. Lancet Diabetes Endocrinol. 2017;5:280-290



LDL Response to Rosuvastatin Depends on
the Genetic Defect

TABLE 4 Response to Rosuvastatin in All Pediatric and Adult HoFH Patients*

Patients on Baseline Absolute LDL-C LDL-C

LDLR Status Based on Genetic Mutations Patients Apheresis LDL-Ct (mg/dl) Reduction (mg/dl) Reduction (%) p Value
All HoFH patients 53 14 (26.4) 507.5 +135.2 99.5 + 71.6 20.3 +13.6 <0.0001
LDLR defective/LDLR defective mutations 32 5 (15.6) 519.4 + 119.0 107.7 £ 65.3 21.3 £13.1 <0.0001
LDLR defective/LDLR negative mutations 8 1 (12.5) 570.1 £ 149.2 91.0 £+ 95.6 17.0 + 14.8 0.014
LDLR negative/LDLR negative mutations 8 8 (100.0) 401.8 + 81.2 48.4 + 43.2 12.9 +£12.5 0.022
LDLR defective/apo B mutations 1 0 (0.0) 229 99 43.2 N/A
1 LDLR defective mutation 1 0 (0.0) 437 122 27.9 N/A
Autosomal recessive hypercholesterolemia 2 0 (0.0) 548.5 + 212.8 194.0 + 124.5 33,5+ 9.7 N/A

Values are n, n (%), or mean + SD. *Combined data from this and a prior HoFH trial that included 7 children with efficacy data on rosuvastatin 20 mg (8). TLDL-C after 6 weeks of blinded

placebo or after 4 weeks of dietary therapy.
Abbreviations as in Tables 2 and 3.

Stein et al. J Am Coll Cardiol. 2017:70:1162-1170




Ezetmibe



NPCI1L1 Transports Intestinal Cholesterol and
Phytosterols: Inhibition of NPC1L1 by Ezetimibe for
Hypercholesterolemia and Sitosterolemia
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Mean percentage reduction in LDL-C for patients with
homozygous FH receiving ezetimibe plus statin

Genotype Confirmed Homozygous FH
(n=35))

Entire Study Cohort (n=48)

Ezetimibe +
Statin-80 Statin 80

Ezetimibe +
Statin-80 Statin 80

c

5 S
= 3]
= >
e =]
D ()
o (o'
o o
%) <5}
o= +—
172) (%)
) Q
Ie) o
2 =
Q <
—

a o
] —
RS =S

Gagne Circulation2002;105:2469-2475

13



Impact on Cardiovascular Disease



CENTRAL ILLUSTRATION: Statins in FH: Consequences for CAD and All-
Cause Mortality

Hazard Ratios (95% Cl)* of Statin Use for CAD and All-cause Mortality

} S ! 0.56 (0.33-0.96) Overall Effect

|
|
|
103 to 58/100,000 person-years :

S Effect per tertile of pretreatment LDL-C, age-and sex-adjusted

29/100,00 person-years

I ] ' Lowest:
| 0.96 (0.48-1.95) 48-217 mg/dl
|
I :
Middle:
} ° : | 0.63(0.31-1.29) 152-273 mg/dl

: Highest:

ey ; 0.30 (0.16-0.58) 177-670 mg/dl

| | | | | | | | | |
0 02 04 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Besseling, J. et al. J Am Coll Cardiol. 2016;68(3):252-60. n=1559 up to 10 year FUP




Impact of Statins (and other LLT) in HOFH

0.4+

Survival probability

0.2+

0.0

-------- Benefit from lipid therapy (Endpoint: Death)

Age (years)

Raal FJ et

al. Circulation. 2011;124:2202-2207



Statins and Ezetimibe

A Are essential for HOFH management
A Must be started after diagnosis in HOFH

A Use highest tolerated statin dose and add ezetimibe
Immediately

A Good tolerability
A Can reduce cardiovascular events and postpone death



