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Da Vinci Study — Why we so ineffective?

@ ESC European Journal of Preventive Cardiology FULL RESEARCH PAPER
European Society doi:10.1093/eurjpc/zwaa047
of Cardiology

EU-Wide Cross-Sectional Observational Study

of Lipid-Modifying Therapy Use in Secondary
and Primary Care: the DA VINCI study

Kausik K. Ray'*, Bart Molemansz, W. Marieke Schoonen®, Periklis Giovas®,

Sarah Brays, Gaia Kiru®, Jennifer Murphy‘, Maciej Banach”®?, Stefano De Servi'®,
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). Wouter ]ukema's, Robert Gabor Kiss“. Serge Kownator", Helle K. Iversen
Vincent Maherzo'“, Luis Masanan, Alexander Parkhomenkon, André Peeters“,
Piers Clifford?®, Katarina Raslova?®, Peter Siostrzonek © ?’, Stefano Romeo?%2%3°,
Dimitrios Tousoulis”, Charalambos Vlachopoulos“, Michal Vrablik“,

Alberico L. Catapano®?, Neil R. Poulter®; on behalf of the DA VINCI study’
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Figure 3 Mean low-density lipoprotein cholesterol levels in patients with stabilized lipid-lowering therapy. n, the number of patients in the category
on stabilized lipid-lowering therapy and with non-missing low-density lipoprotein cholesterol goal data *Primary prevention: at low-density lipopro-
tein cholestercl measurement, 142 patients enrolled as secondary prevention, whose first atherosclerotic cardiovascular disease event occurred after
the date low-density lipoprotein cholesterol levels were stabilized, are included in the primary prevention group. BPatients with other evidence of ath-
erosclerosis or other manifestation of vascubar disease at enrolment. ASCVD, atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein
cholesterol; SE, standard error.

@DED?@D@D@D Ray KK, Banach M, et al., DA VINCI study. European Journal of Preventive Cardiology 2020; DOI: 10.1093/eurjpc/zwaa047
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Figure | Estimated 10-year cardiovascular risk at low-density lipoprotein cholesterol measurementin primary prevention group® (A) and estimated
10-year risk of fatal and non-fatal cardiovascular events at low-density lipoprotein cholesterol measurement in established atherosclerotic cardiovas-
cular disease group® (B). *Data shown are for all patients considered primary prevention at low-density lipoprotein cholesterol measurement (n =
3142); ofthese, 2073 were on stabilized lipid-lowering therapy at low-density lipoprotein cholesterol measurement and had data available to calculate
systematic coronary risk evaluation and glomerular filtration rate risk. "Data shown are for all patients considered having established atherosclerotic
cardiovascular disease at low-density lipoprotein cholesterol measurement (n = 2659); of these, 2039 were on stabilzed lipid-lowering therapy at
low-density lipoprotein cholesterol measurement. CV, cardiovascular; REACH, Reduction of Atherothrombesis for Continued Health; SCORE, sys-
tematic coronary risk evaluation.
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Lifestyle changes: exercise and all-cause and CHD mortality

CENTRAL ILLUSTRATION: Change in Physical Activity Level and Mortality
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Role of diet and diet’s components and mortality

Probability of all-cause Death by total dairy intake.
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Probability of all-cause death across the category of total fat intake in

NHANES 1999-2010 (1A) and NHANES 1988-1999 (1B).
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Dietary fats — quantity or quality?

Forest plot of total fat consumption and all-cause mortality.

Meta Analysis

Study name Statistics for each study Hazard ratio and 95% CI

Hazard Lower Upper
ratio limit  limit p-Value

Nagata, 2012, M 0.770 0.642 0923 0.005 —a—
Nagata, 2012, F 1.110 0.908 1.357 0.309 ——
Wakai, 2014, M 1.070 0979 1.169 0.134 T
Wakai, 2014, F 0.940 0.859 1.029 0.179 —
Guasch-Ferr,2015 0530 0370 0.760  0.001 -—
Dehghan, 2017 0.770 0.672 0.882 0.000 —-—
Wang, 2017, A 0.800 0.751 0.852  0.000 -
Wang, 2017, B 0.800 0.832 0.952 0.001 -
Mazidi, 2018 0900 0.819 0989 0.028 —&
Leosdottir, 2005, M 0.890 0.720 1.100 0.281 —a—
Leosdottir, 2005, F 1.220 0941 1.582 0.133 -—a—

0.894 0.822 0.972 0.009 -

0.5 1 2

Favours A Favours B

Meta Analysis

We found a negative and significant association between total fat consumption and all-cause mortality
(HR: 0.89, 95%Cl: 0.82-0.97, p=0.009, n=11 studies, I>: 27%). There was no significant association between
total fat with both CVD and CHD mortality (HR: 0.92, 95%Cl: 0.79-1.08, p=0.340, n=8 studies, I*: 46%, and
HR: 1.03, 95%Cl: 0.99-1.09, p=0.115, n=7 studies, I’: 42%, respectively).

@DED?@D@D@D
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Meta Analysis

Statistics for each study Hazard ratio and 95%Cl

Hazard Lower Upper

ratio limit  limit p-Value
Shekelle (1981) 1110 0908 1.357 0.309
Kushi (1985) 1330 0948 1.866 0.099
Goldbourt (1993, A 0.660 0.440 0.990 0.045
Goldbourt(1993, B 1.050 0869 1.269 0613
Esrey ,1996, A 1110 1.042 1182 0.001
Esrey ,1996, B 0.960 0879 1.049 0.365
Ascherio (1996) 1720 1.018 2905 0.043

Mann (1997) 2770 1251 6134 0.012
Pietinen (1997) 0730 0560 0951 0.020 —_——
Boniface ,2002, M 1000 0852 1.173 1.000 ——
Boniface , 2002, F 1400 1.082 1.794 0.008 —_—
Tucker (2005) 1720 0898 32%4 0.102
Xu (2008, A 5170 1638 16314  0.005 —
X (2008, B 0800 0411 1555 0511
Virtanen (2014) 0.880 0479 1617 0.680
Mazidi (2018) 1130 1.058 1.207 0.000 —-—
Dillis, 2012, M 1390 0894 2160 0.143
Dillis, 2012, F 0.790 0380 1.641 0.527
Trichopoulou, 2006  1.760 1.117  2.773 0.015

1.104 1.008 1.209 0.032 -

0.5 1 2
Favours A Favours B

We observed a positive but non-significant association between SFA and all-cause mortality; no
association was also showed between SFA intake and CVD mortality, while we found a
significant and positive association with CHD mortality (HR: 1.10, 95%Cl: 1.01-1.20, p<0.001,
n=19 studies, I?: 52%). No association was observed between SFA and stroke mortality.

-

Study name Statistics for each study Hazard ratio and 95% CI

Hazard Lower Upper
ratio limit limit p-Value

Nagata, 2012,M 0.780 0.632 0.963 0.021 —
Nagata, 2012, F 0.950 0.751 1.202 0.669 —_—
Guasch-Ferr,2015  0.500 0.346 0.722 0.000 ®»———
Dehghan, 2017 0.800 0.711 0.901 0.000 —a—
Wakai, 2014, M 1.080 0984 1.185 0.104 i
Wakai, 2014, F 0.880 0.799 0.969 0.009 —-—
Wang, 2017, A 0.820 0.781 0.861 0.000 -
Wang, 2017, B 0.800 0.751 0.852 0.000 -
Mazidi, 2018 0.810 0.781 0.841 0.000 -
Trichopoulou, 2005 0.990 0.951 1.031 0.626 -
Trichopoulou, 2003 1.000 0.923 1.083 1.000 -
Leosdottir, 2005, M 0.850 0.661 1.092 0.204 —_—
Leosdottir, 2005, F  0.850 0.640 1.129 0.262 —_—
Zhuang, 2018 1.190 0931 1.521 0.165 -+
Zhuang, 2018 (UP) 0.930 0.910 0.950 0.000 L}

0.888 0.838 0.941 0.000 -

0.5 1 2

There was a reverse link between PUFA consumption and risk of all-cause mortality (HR:
0.88, 95%Cl: 0.83-0.94, p<0.001), while no significant association between PUFA intake and
CVD and CHD mortality was observed. There was a negative significant effect of PUFA
consumption on the risk of stroke mortality (HR: 0.84, 95%Cl: 0.80-0.90, p<0.001).




The effect of duration of LDL-C-reducing therapy on CV risk

has been assessed in a Mendelian randomisation study

80% 4
B~
Mendelian randomization studies
median follow-up: 52 years 5 years
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70% T
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o ASCVD risk reduction per
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Early intervention to reduce LDL-c levels could reduce and/or delay the risk of ASCVD

@DED?@D@D@D Ference BA, et al. Eur Heart J 2017;38(32):2459-2472
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ILEP
Recommendations
on how to manage

with low-risk
patients with
persistently

elevated LDL-C

Low CVD risk (EAS score <1%)
&
LDL-C >140 mg/dL

So2

LIFESTYLE INTERVENTION (LSI)

Well balanced diet (including low SFAs / high PUFAs, short-term LCDs, plant protein

supplementation, high dietary fiber intake)
Regular exercise (individualized)

Reduction of excessive body weight (possibly supervised)

Smoking cessation

R0z

202

T

GOOD ADHERENCE TO LSI
LDL-C reduced by 20-25%/28-35 mg/dL
LDL-C achieved = 115 mg/dL

MODERATE ADHERENCE TO LsSI
LDL-C achieved > 115 mg/dL but close to
therapeutic goal and <140 mg/dL

POOR ADHERENCE TO LSI
LDL-C > 140 mg/dL

Eo2

R0

R0

LSI continuation
Monitoring once a year

LS| adherence improvement
Reinforcing education to LSI
Monitoring every 12 weeks

LSl adherence improvement
Reinforcing education to LSI
Nutraceutical combination and/or
low-dose statin/ezetimbe
(LDL-C reduction up to 20-25% for
each therapeutic choice)

oilo U (S oS0
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nternational i

Lipid i 54
Expert Panel g @03

T T

LDL-C goal LDL-C goal
achieved not achieved

T T

LDL-C <115 LDL-C >115
mg/dL mg/dL

<> <>

Consider low-
to-moderate
intensity
statin (30%
LDL-C

Continue

reduction)
in
monotherapy

Penson P, Pirro M, Banach M, on behalf of ILEP. BMC Med 2020;18(1):320.




Artichoke
Bergamot
y-oryzanol
Garlic
Green tea
Monacolins
Pantethine
Policosanols
Silymarin
Vitamin E

(downregulation SREBP1)

Bergamot
Berberine ? Choles
turnover
formation
bile salts
Bile salts
®-3 >
4 VLDL synthesis
Lupin >
Soy 4 VLDL secretion
and cholesterol contenet LDL

VLDL #

Lipoprotein lipase

Sterols/stanols

7T Gastric
emptying time

Soluble fibers

Berberine
Bergamot
Lupin
Psyllium T Bile salts
Probiotics X
Soluble fibers
Soy ’
Inhibition Gfthg jition of NPCIL1
Artichoke formation of ol transporter
Bergamot (hnlest_em_l es_ta;s and ABCA1
e (ACAT inhibition) - Cholesterol 4

| lolesterol faecal
Inhibition of the Plant
formation of
Greentea | solubilised micelles Solubilised Sleotkhos
Plant -, micelles
Sterols/stanols

Probiotics
Bergamot
Berberine
‘y-oryzanol

Policosanols
borption Psyllium
Chylomicrones Soluble fibers

Figure 2. Nutraceuticals acting as inhi
cretion
ABCA1 — ATP-binding cassette transporter,
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Figure 1. Nutraceuticals acting as inhibitors of liver cholesterol synthesis

HMG-CoA — 3-hydroxy-3-methylglutaryl-coenzyme A, LDL-R — low-density lipoprotein receptor, PCSK9 — proprotein convertase
subtilisin/kexin type 9, SREBP1 — sterol regulatory element-binding protein 1, VLDL — very-low-density lipoprotein.
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.
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Figure 3. Nutraceuticals acting on fatty acids

AMPK — AMP-activated protein kinase.

@DED‘W@D@Dgg Cicero AFG, Banach M, et al.; International Lipid Expert Panel. Nutr Rev. 2017;75(9):731-767.
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Lipid-lowering or pleiotropic effects of nutraceuticals?

Inhibitors of intestinal cholesterol
absorption

2.1. Plant sterols and stanols

Safety: In conclusion, PS produce a mean re-
duction of LDL-C by 8-12% in subjects with hy-
percholesterolemia. PS have also shown a high
safety profile in the middle-term; however, data
for treatment longer than 2 years are still not
available [44, 50].

Class Level Active Expected Effects Direct
daily effects on other wvascular
doses onlDL-C CVrisk effects

biomark-
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400- | 8%to |LhsCRP| Not
3000 mg demon-
strated

2.2. Soluble fibers

2.2.1. B-glucan  2.2.2. Psyllium
2.2.3. Glucomannan

Level Active Expected Effects Direct
daily effects on other wascular
doses onlDL-C Vrisk effects

biomark-
ers

lcvp

risk (ep-
idemio-
logical
data on
fiber-rich
foods)

@DED?@D@D@D Cicero AFG, Banach M, et al.; International Lipid Expert Panel

SocieTA ITALIANA DI TERAPIA CLINICA E SPERIMENTALE

Inhibitors of liver cholesterol synthesis
3.1. Red yeast rice extract

ment) [101]. However, some National Regulatory
Agencies in Europe have recently suggested using
lower dosages of MonK for safety purposes. More-
over, specific attention has to be given when full
dosed RYR is administered in previously statin-in-
tolerant subjects.

Class Level Active Expected Effects Direct
daily effects on other vascular
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biomark-
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3-10mg | -15%to , | TFMD,
(mona- L pwy
colin K) |l laov
events
in sec-
ondary
preven-
tion

3.2. Garlic (Allium sativum)

Safety: Side effects are usually minimal (mostly
gastrointestinal) and the extracts are well tolerat-
ed [104].

Class Level Active Expected Effects Direct
GEY effects on other wvascular
doses onLDL-C CVrisk effects

biomark-

5-6g Not
(extract) pressure, | demon-
platelet | strated
aggrega-
tion

. Nutr Rev. 2017;75(9):731-767.

Inducer of LDL-cholesterol excretion
4.1. Berberine

Safety: Based on the abovementioned data,
side effects are mild to moderate, mostly gastroin-
testinal (diarrhea, constipation, abdominal disten-
sion) and comparable to the control groups [139].
No significant differences were detected in the
levels of aspartate transaminase (AST), alanine
transaminase (ALT), and creatinine in comparison
to the control group [140].

Class Level Active Expected Effects Direct
daily effects on other vascular

doses onlDL-C CVrisk effects
biomark-

Not
1500mg| -20% TG, demon-
hs-CRP | strated

pressure

4.2. Green tea extracts

Safety: Usually the consumption of green tea is
well tolerated; however, in some cases rash, tran-
sient elevation of blood pressure and mild gas-
trointestinal disorders may occur. Moreover, high
doses of green tea can cause a deficiency of iron
and folate due to its capacity to bind and reduce
their intestinal absorption. Therefore, particular
attention should be given to green tea consump-
tion during pregnancy [143].
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daily effects on other vascular
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| Blood
pressure

Other nutraceuticals with mixed
mechanisms of action

5.1. Polyunsaturated ®-3 fatty acids
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Comparative effects of nutraceuticals on LDL-C

Nutraceutical group

POLICOSANOLS

RED YEAST RICE
BERBERINE
SPIRULINA
ARTICHOKE

PLANT STEROLS/STANOLS
GREEN TEA EXTRACT
SOLUBLE FIBERS
SILYMARIN

GARLIC

SOYBEAN

LUPIN

ScientificSessio

Random-effects NMA for LDL-C

ns.org

MD (95% CI) P-score

073 [-0.87; -0.59]
-0.72 [-0.84: -0.60]
1056 [-0.72; -0.40]
048073, -0.24]
047 [-0.67.-0.28]
10.32[-0.39; -0.26]
10.21[-0.36. -0.06]
0.19[-0.28. -0.11]
013052, 0.27]
013028 001]
013024 -001]
009042 025]

0.95
0.94
0.79
0.72
0.71
0.57
0.39
0.36
0.28
0.26
024
022

Comparative effects of nutraceuticals on TGs

Nutraceutical group

BERBERINE

RED YEAST RICE
POLICOSANOLS
ARTICHOKE

GREEN TEA EXTRACT
SOYBEAN

SILYMARIM

SPIRULINA

GARLIC

PLANT STEROLS/STANOLS
LUPIN

SOLUBLE FIBERS

06 04 02 0

*UNPUBLISHED DATA-DO NOT COPY OR DISTRIBUTE

@ E ‘?‘@ @ @ Morze J, Banach M, et al. Circulation. 2019:140:A13360
Oco0 O O (H]
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Random-effects NMA for TAG

MD (95% CI) P-score

042 [-0.55; -0.29]
0.31[-0.42: -0.21]
0.14[-0.26: -0.03]
0.13[-0.28. 0.02]
0.10[-0.22; 0.02]
0.10[-0.19. -0.01]
0.10 [-0.41. 0.20]
0.10 [-0.28. 0.09]
-0.08[-0.19; 0.03]
004009 001]
001[-029 030]

[
[

I I [ I
02 04 0

0.02[:0.09; 0.05]

B

0.99
0.91
0.65
0.60
0.52
0.51
0.49
0.49
0.44
0.31
0.26
022

#AHA19




Pleiotropic effects of nutraceuticals?

v 4 noNC NC
Before Mean or After Mean or median Before Mean or After Mean or median
6 ‘median and 5D or IQR and 5D or IQR % change i ‘median and 5D or IQR and 5D or IQR % change
Total cholesterol, mg/dL. | 210 24 210 25 0.00 <0.001 | 211 17 185 17 —12.32*
5 | LDL cholesterol, mg/dL | 131 16 132 18 076 | <0000 | 134 14 105 15 — 2164
— HDL cholesterol, mgrdL | 51 12 52 11 196 01z | 51 15 54 13 588
% 4 - Triglycerides, mg/dL 110 T2-186 103 Ta-154 —636 0.84 115 83-177 109 T6-175 —521
5 Body mass index, kgn'm1 287 39 266 B —037 099 265 34 26.3 EX —07%
& 3. Waist circumference, cm | 88 11 80 9 113 083 | 20 11 91 12 L1l
f:u)) hsCRE, mg/L 27 22-49 34 18-51 2592 004 | 30 22-42 15 13-3.4 — 1667
2 EMPs, n/microl. 401 298-514 407 278-504 150 < 0.001 | 416 302-500 353 247-438 —15.14*
14 Table 2. Influence of either the NC or the noNC therapy on selected variables. Values are mean + standard
deviation (SD) except for triglycerides, hsCRP and EMPs expressed as median and interquartile range (IQR).
NC, nutraceutical combined therapy; LDL, low-density lipoprotein; HDL, high-density lipoprotein; hsCRP,
0 high sensitivity C-reactive protein; EMPs, endothelial microparticles. *p < 0.05 for comparison between values
(o} 6 weeks at baseline and those after the NC treatment. *The p value is for the GLM comparison of variable variations
after either NC or noNC treatment.
xuezhikang group
*
7 4 80.00
6 g 60,00 -
5 g
= -g -d 40.00
g o 5
¢ zE
a + 20,00 -
@ (-8
2 3 o =
2 2 |
L -20.00 .
1 2 3
0 LDL cholesterol-hsCRP Groups
0 6 weeks
routine group Figure 1. Post-intervention median EMP reduction according to the degree of LDL cholesterol and

hsCRP changes. Group 1 includes patients with both LDL cholesterol and hsCRF reductions. Group 2 includes
patients with either a LDL cholesterol or hsCRP reduction. Group 3 includes patients without evidence of LDL
cholesterol and hsCRP reduction. *p < 0.001 for comparisons between Group 1 and Groups 2 and 3. Values
inside the bars indicate the interquartile ranges.

Changes of serum hsCRP concentrations in CHD patients after 6-week
xuezhikang treatment vs placebo (routine group).

L. . . *Endothelial microparticle (EMPs) are small debris derived from endothelial cells membrane fragmentation; their release into_cil
@ E @ @ @ Shui Plng Zhao et al. Circulation. 2004, 110:915-920. occurs in response to either endothelial activation, injury, proliferation or apoptosis
00 OO0 pirro M, et al. Sci Rep 2016;6:23587.
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We should not expect CVOT trials with nutraceuticals!

Biomarkers

‘ 5-10% | in LDL-C and TC
Phytosterols - 5-10% | in LDL-Cand TC
Polyunsaturated
w-3 fatty acids 5-10% | in TG-rich lipoproteins
(Icosapent ethyl
|.8-4.0 g/day)
Polyunsaturated
w-3 fatty acids
(mixed EPA/DHA)

Penson PE, Banach M, et al. Atherosclerosis 2020; 10.1016/j.atherosclerosis.2020.11.015
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Outcomes

Monacolin & red-
yeast rice

45% relative | in CV Events
(Lu et al, 2008)

‘ No long-term outcomes data

19-25% relative | in CV Events
(JELIS, 2007; REDUCE-IT, 2019)

No reduction in CV events
(ASCEND, 2018; VITAL,2019)




RYR and musculoskeletal disorders

Study name Statistics for each study Odds ratio and 95% CI Group by Study name Statistics for each study 0Odds ratio and 95% CI
= Monacolin k
Odds Lower Upper Odds Lower Upper
ratio limit  limit Z-Value p-Value matho; lmit it ZValie: p-Value
. I >5mg D'Addato, $(2017-1) 047 001 431 -1.08 028
D'Addato, S (2017 -1) 0.17 0.01 431 -1.08 0.28 & >5mg Cicero, AF (2016 a) 300 042 7590 067 051
Marazzi, G (2017) 100 019 521 000 1.00 —*— >5mg Cicero, AF (2016b) 543 025 11896  1.07 028
Spigoni, V (2017) 100 0.04 2668 0.00 1.00 >5mg Cicero, AF (2016 c) 308 012 7780 068 050
Cicero, AF (2016 a) 3.00 012 75.90 0.67 0.51 = >5mg Kasliwal, RR (2016)  0.40  0.01 191 -153  0.13
Cicero, AF (2016 b) 543 0.25 118.96 1.07 0.28 = >5mg Verhoeven,V(2015) ~ 050 010 235 -0.88 038 »
. >5mg Verhoeven,V(2013) 174 046 662 081 042 —t—
Clgem, AP (2016) S0 012 7180 9,98 0,30 - >5mg Bogsrud, MP (2010) 500 023 11071 102 031
Heinz, T (2016) 034 001 844 -066 051 = >5mg Halbert, SC(2010) 050 004 597 -055 058
Kasliwal, RR (2016) 010 001 191 -153 0.13 £ # >5mg Shang, X8 (2007) 033 001 821 -068 050
Verhoeven, V (2015) 050 0.10 235 -0.88 0.38 —— >5mg Heber, D (1999) 300 012 7579 067 050
Verhoeven, V (2013) 174 046 662 0.81 0.42 —m— >5mg 101 049 208 004 097 ?
Marazzi, G (2011) 057 013 255 -074 0.46 —— 3.1-5mg Becker, DJ (2009) 214 018 2496 061 054 L
Bogsrud, MP (2010) 500 023 11071  1.02  0.31 - 31-5mg ‘ 214 018 2496 061 054 r‘
Halbert, SC (2010) 050 004 597 -055 0.58 - upto3mg Ma'raZZI: G (2017) 100 019 521 000  1.00
upto3mg Spigoni, V (2017) 1.00 0.04 26.68 0.00 1.00
Becker, DJ (2009) 214 018 2496 0.61 0.54 = R —— Heinz, T (2016) 034 OOT @44 066 0S4
Shang, XB (2007) 033 001 821 -068 050 - upto3mg Warazi, G (2011) 057 013 255 -074 046 —_—
Heber, D (1999) 3.00 012 7579 0.67 0.50 = upto3mg 070 026 191 -070 049
094 053 165 -022 0.82 £ Overall 094 053 165 -022 082 t
- 0.01 01 1 10 100 Heterogeneity: 0.01 0.1 1 10 100
W — 2=
HERBIOOR0NE | Favours RYR Favours Control ;??,gng : :2; 3 Favours RYR Favours Control
upto3mg=12=0
Meta Analysis Meta Analysis

No MuD was experienced by subjects enrolled in 37 studies among those selected for the meta-analysis. In the others, monacolin K administration was neither associated with
increased risk of MuD in the entire sample (OR =0.94, 95%Cl 0.53,1.65; Fig. 1) nor in subsets of studies categorized according to administrated daily dose (besides dosage ranged
3.1-5 mg/day which was based only on a single study; Fig. 2).

*Data were pooled from 53 RCTs comprising 112 treatment arms, which included 8535 subjects

@ E ?@ @ @ Fogacci F, Banach M, Mikhailidis DP, et al. Pharmacol Res. 2019;143:1-16.
Oco0 O ) O
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RYR and musculoskeletal, SAEs & non-MuD disorders

Group by Study name Statistics for each study 0dds ratio and 95% CI o <
Statin treatment Study name Statistics for each study Odds ratio and 95% CI
0Odds Lower Upper
ratio  limit  limit Z-Value p-Value Odds Lower Upper
ratio  limit limit Z-Value p-Value
No statin treatment DAddato, S (2017-1) 0.7 001 431 108 028
No statin treatment Spigoni, V (2017) 100 004 2668 000  1.00 o i D'Addato, S (2017 -1) 2765 0,127 60,028 0,648 0,517
No statin treatment Coero, AF (20162) 300 042 7590 067 051 Study name Statistics for each stud Odds ratio and 95% CI DAddato, S (2017-1) 2528 0,116 54919 0590 0,555
No statin treatment Cicero, AF (2016 b) 543 025 11896 1.07 0.28 Odds Lower Upper Sp{goni, V(2017) 1,727 0076 39300 0343 0,732
No statin treatment Cicero, AF (2016 ¢) 308 012 7780 068 050 ratio limit limit Z-Value p-Value Heln; T(2016) 1623 0546 4,827 0871 0384 —_—
No statin treatment Heinz, T (2016) 03¢ 001 844 -086 051 Kasliwal, RR (2016) 2,471 0467 13,084 1,064 0287
No statin treatment Kasiiwal RR (2016) 010 001 191 153 013 Spigoni, V (2017) 2,509 0,118 53,225 0,590 0,555 Verhoeven, V (2015) 0391 0086 1784 -1212 07225
No statin treatment Verhoeven, V (2015) 050 040 235 088 038 Heinz, T (2016) 0,338 0,014 8,440 -0,661 0,509 Gonnelli, S (2014) 1036 0,062 17,377 0,024 0,981
Ho statin treatment Verhoeven,V(2013) 174 046 662 081 042 -1 Karl, M (2012) 0,147 0007 3263 -1213 0225 Morfarty, M (2014-1) 0919 0,078 10,844 -0,067 0,946
No statin treatment Bogsrud, MP(2010) 500 023 11071 1.02 031 Lu. Z (2008 0540 0455 0640 -7.095 0.000 u Moriarty, PM (2014-11) ~ 0804 0,121 5351 -0,226 0,821 _—
No statin treatment Shang, XB (2007) 033 001 821 068 050 u, Z ( ) : : ; e i Barrat, E (2013 a-1) 1,500 0,266 8,449 0460 0,646 _
No statin treatment Heber, D (1999) 300 042 7579 067 0.50 Heber, D (1999) 0,976 0,059 16,137 -0,017 0,986 Barrat, E (2013 a-11) 1,125 0,183 6935 0,127 0,899 —_—
No statin treatment 102 050 208 005 09 < 0,541 0457 0641 -7,121 0,000 [ Barrat, E (2013 b) 3061 0122 76949 0680 0497
Statin intolerance Marazzi, G (2011) 057 043 255 074 046 — v iidas Verhoeven, V (2013) 0293 0,048 1,773 -1,336 0.181
Statin intolerance Halbert, SC (2010) 050 004 597 055 058 Heterogeneity: 12 = 0% 0,01 01 1 10 100 afuso, F (2012) 1,036 0062 17,377 0024 0981
Statin intolerance Becker, DJ (2009) 214 018 249 061 0.54 Favours RYR Favours Control Karl, M (2012) 0,167 0,017 1,651 -1531 0,126
Statin intolerance 074 024 230 053 060 Guardamagna, O (2011) 1,543 0,243 9,800 0,460 0,646
Statin treatment Marazzi, G (2017) 100 019 521 000  1.00 Meta Analvsis Marazzi, G (2011) 0487 0042 5599 -0577 0564
Statin treatment 1.00 019 521 0.00 1.00 ¥ Bogsrud, MP (2010) 7125 0,775 65,537 1,734 0,083
Overal 094 053 165 022 082 Halbert, SC (2010) 0,500 0,042 5966 -0,548 0,584
0.01 04 1 0 100 : Becker, DJ (2009) 2143 0,184 24959 0,608 0,543
Heterogeney: Lu, Z (2008) 0540 0455 0,640 -7,096 0,000 | |
::,::.':,‘":;;::':em I‘;Z‘.? Favours RYR Favours Control Heber, D (1999) 0,129 0,006 2587 -1,338 0,181
Statin treatment = k=0 0588 0,501 0,689 -6549 0,000 4
Heterogeneity: 12 = 7% 0,01 0,1 1 10 100
Meta Analysis Favours RYR Favours Control

Meta Analysis

Forest plot comparing the RYR associated risk of MuD. Subgroup analysis No SAE was experienced by subjects enrolled in 48 studies among

stratified by presence of statin intolerance or statin therapy. RYR: Red yeast those selected. In the others, meta-analysis showed reduced risk of

rice, MuD: Musculoskeletal disorders. SAE vs. control (OR 0.54, 95%Cl 0.46,0.64). Considering the entire
population, meta-regression analyses did not suggest an increased
risk for RYR associated SAE depending on age or monacolin daily
dose.

Forest plot comparing the RYR associated risk of non-MuD. We showed
reduced risk of Non-MuD vs. control (OR 0.59, 95%CI 0.50,0.69). Meta-
regression analyses did not suggest an increased risk for RYR associated
Non-MuD depending on age and dose.

Fogacci F, Banach M, Mikhailidis DP, et al. Pharmacol Res. 2019;143:1-16.
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No Significant Cardiovascular Benefit

No. of Events (%) Favors | Eavors

Source Treatment Control Rate Ratios (Cl) Treatment = Control
Coronary heart disease
Nonfatal myocardial infarction 1121(29) 1185 (3.0) 0.97 (0.87-1.08) B
Coronary heart disease 1301 (3.3) 1394 (36) 0.93 (0.83-1.03) =
Any 3085 (7.9) 3186 (8.2) 0.96 (0.90-1.01) <&
P=12
Stroke
Ischemic 574(1.9) 554 (1.8) 103 (0.88-121) ]
Hemorrhagic 117 (0.4) 109 (0.4) 1.07 (0.76-151) -
Unclassified/other 142 (0.4) 135 (0.3) 105 (0.77-143) .
Any 870 (22) 843 (2.2) 1.03(0.93-1.13) R
P=60
Revascularization
Coronary 3044 (9.3) 3040 (9.3) 1.00 (0.93-1.07) =
Noncoronary 305 (27) 330(29) 092 (0.75-1.13) m
Any 3290 (10.0) 3313 (10.2) 0.99 (0.94-1.04) <&
P=60
Any major vascular event 5930 (15.2) 6071 (15.6) 097 (0.93-1.01) &
p=10 s 10 20

Rate Rati
Adapted with permission* from Aung T, Halsey J, Kromhout D, et al. Associations of omega-3 fatty acid supplement use with @ atie
cardiovascular disease nsks: Meta-analysis of 10 tnals involving 77917 individuals. JAMA Cardiol. 2018;3:225-234. [*hitps://creativecommons.org/licenses. org/by-nc/4.0/]

Low Dose Omega-3 Mixtures Show @ucc-n

JELIS Suggests CV Risk Reduction reduce-it
with EPA in Japanese
Hypercholesterolemic Patients

Kaplan-Meier Estimates of Incidence of Coronary Events

Total Population Primary Prevention Cohort Secondary Prevention Cohort

-

3 Cont - 157 Contro /
o / Control / 8.0+ s
EPA* 101 - /—’ EPA*
-

1 054 il /

Major coronary events (%)
M

Hazard ratio: 0.81 (0.69-0.95) / Hazard ratio: 0.82 (0.63-1.06) Hazard ratio: 0.81 (0.657—0.998)
p=0.011 p=0.132 p=0.048
0 T T T T | 0 T T T T | 0 T T T T |
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5
Nu atrisk Years Years Years
Confrol group 9319 8931 8671 8433 8192 7958 7478 7204 7103 6841 6678 6508 1841 1727 1658 1592 1514 1450
Treatmentgroup 9326 8929 8658 8389 8153 7924 7503 7210 7020 6823 6649 6482 1823 1719 1638 1566 1504 1442
*1.8 giday

Adapted with permission from Yokoyama M, Origasa H, Matsuzaki M, et al. Effects of eicosapentaenoic acid on major coronary events in hypercholesterolaemic
patients (JELIS): a randomised open-label, blinded endpoint analysis. Lancet. 2007;369:1090-1098.
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EPA and DHA Have Differing Effects Qetuce i
on Cellular Membranes

EPAf \
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e , Mason RP.
ids. 2018;212:73-79. [*https: // tivecommons. rg/l sesorg/b -nc/4. /]




Patients with an Event (%)

Primary End Point:
CV Death, MI, Stroke, Coronary Revasc, Unstable Angina

reduce-it

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

RRR = 24.8%

ARR =4.8%

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

Effects on Biomarkers from Baseline

Geduce-it

Icosapent Ethyl Placebo
(N=4089) (N=4090) Median Between Group Difference
Median Median at Year 1
Absolute % Change
Change from from % Change

Biomarker” i Year 1 i Year 1 Baseline Baseline P-value
Triglycerides (mg/dL) 2165 175.0 216.0 221.0 -445 -19.7 <0.0001
Non-HDL-C (mg/dL) 118.0 113.0 1185 130.0 -155 -13.1 <0.0001
LDL-C (mg/dL) 74.0 77.0 76.0 84.0 -5.0 -6.6 <0.0001
HDL-C (mg/dL) 40.0 39.0 40.0 42.0 -25 -6.3 <0.0001
Apo B (mg/dL) 820 80.0 830 89.0 -8.0 a7 <0.0001
hsCRP (mg/L) 22 18 21 28 -09 -39.9 <0.0001
Log hsCRP (mg/L} 08 06 08 1.0 -04 225 <0.0001
EPA (pg/mL) 261 144.0 261 233 +114.9 +358.8 <0.0001

*Apo B and hsCRP were measured at Year 2.

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

Key Secondary End Point:
CV Death, Ml, Stroke

Geduce-it

30+
28.3%
207 Placebo
23.0%
104 Icosapent Ethyl
0 T T T
0 3 4 5

Hazard Ratio, 0.74
(95% Cl, 0.65-0.83)

RRR = 26.5%

ARR = 3.6%

NNT = 28 (95% ClI, 20-47)
P=0.0000006

304
£ 20.0%
£ 20
@
c
g Placebo
=z
a 16.2%
E 10
®
o Icosapent Ethyl
0 T T T T T
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.
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EVAPORATE Trial:

Mean plaque progression for each type of plaque composition measured on CV CT for

the icosapent ethyl and placebo groups after multivariable adjustment

130%

M Icosapent Ethyl mPlacebo

109%
110%

(48]
£ 90%
(%]
w
&
= 70%
(0]
Q
W
£
£ 50%
g
o 32%
a  30%
L
v 15%
g

10%
) : 1%
R
c

_109
_ 0
30% . ~20%
- (]
-34%
-50%
Low Attenuation Fibro-Fatty Fibrous Calcification Total Non-Calcified  Total Plaque OX EORD
P=0.0061 P=0.0002 P=0.0028 P=0.0531 P=0.0005 P=0.0019 UNIVERSITY PRESS

Eur Heart J, Volume 41, Issue 40, 21 October 2020, Pages 3925-3932, https://doi.org/10.1093/eurheartj/ehaat52
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Vital Study with mixed EPA/DHA fatty acids

No No Inter-
A Major Cardiovascular Events Events Events action Figure S2. Cumulative Incidence Rates of A) Expanded Cardiovascular Events, B) Total Myocardial Infarction, C) Total Stroke, and D) Cardiovascular Mortality,
Pl b Subgroups Total  (n-3) (Placebo) HR (95% Cl) P-value By Year of Follow-up. From Cox regression models controlling for age, sex, and vitamin D randomizafion group (intention-to-treat analyses). The insets show the
acebo data on an enlarged y axis.
1.0+ 0.034 Hazard ratio, 0.92 (95% Cl, 0.80-1.06) 2
0.94 P=0.24 _‘," Pre-specified: "|A Espanded Cardiovascular Events B Tatal Myocardial Infarction
0.84 _/” Age (years) 25871 020 1.0 - Hazard ratio, 0.93 (95% CI, 0.82-1.04) 10- Hazard ratio, 0.72 (95% CI, 0.59-0.90)
] - - Pl -
£ Dk ~*" n-3 Fatty acids <median (66.7) 12859 49 81 0.60(0420.86) —— 0.05 .
5 074 /o =median (66.7) 13012 96 119 0.81(0.62-1.06) F—— 0.8 004 Placebo = 2 0e-
-] 2 Sex 25871 0.99 i =
g 0.6 0.014 ad Male 12786 89 123 0.72(0.55-0.95) —— 0.03 = g
° 054 : Female 13085 56 77 073(0.52-1.03) —— 061 102 777 Active £ D&
2> % Race 25304 0.001 = 2
s 044 Non-Hispanic White 18046 126 135 093(0.73-1.18) - 244 0.0 € gad
s 0.00 African American 5106 9 39 023(0.11-047) F——e——] ool =
£ 034 4 T T T T T 1 Other 2152 8 16 054(0.23-126) s | 0 | 2 3 4 5 5 £
3 0 1 2 3 4 S 6 Current Smoker 25485 0.088 02 & 024
Y 024 No 23649 136 172 0.79(0.63-0.99) =
Yes 1836 9 24 038(0.17-0.81) — 0.0 _— 0o
0.1+ Diabetes (medication-treated) 25860 0.041 0 ' 5 3 4 5 e 0 1 M 3 M 5 5
X |
0.0 T 7 - - - y $25 Zg;gg 11350 136.’.3 ggg Eggg_;gg . Years since Randomization Years since Randomization
. - g - . No. at Risk No. at Risk
0 ' g ’ ¢ ° ¢ Hyﬁ:ﬂ ension (medicaion-treated) i;ggg 71 69 1.01(0.72-140) —b 0014 Active 12933 12815 12676 12513 12219 oTR4 74 Active 12933 12863 12784 12654 12400 9963 TTH
Years since Randomizatiof Yes 12791 74 129 058(044.078) ——] Placebo 12930 12832 12688 12502 12170 9708 758 Placebo 12938 12876 12771 12644 12362 9810 791
Cholesterol Medication 25428 0.38
No. at Risk No 15904 94 118 0.80(0.61-1.05) —— C Total Stroke D Cardiovascular Mortality
Placabo 12,038 12,862 12,745 12,592 12,281 9825 775 Pa\::hl History of M zggfg 50 76 0.65(0.46-093) F—— 74 104 Hazard ratio, 1.04 (85% CI, 0.83-131) 104 Hazard ratio, 0.96 (95% CI, D.76-1.21)
n-3 Fatty acids 12,933 12,842 12,725 12,594 12,322 9878 765 Mo 19262 101 143 0.71(0.55-0.91) —— . o014 o
Yes 3653 25 31 078(046-132) —— = 0 00R : ERLE
Fish consumption (servingsiwk) 25435 0.048 ] o = 2
B Invasive Cancer of Any Type <median (1.5 servingsfwk) 13514 74 121 060 (045-081) —— Z | Z _
vy yp ) >median (1.5 servingsiwk) 11021 67 72 0.94(067-131) —— = 0005 =
Lt Vitamin D randomization 25871 0.84 z 0.004 =
1.09 0.067 Hazard ratio, 1.03 (95% Cl, 0.93-1.13) o Placebo 12044 73 103 071(053-096) — 5 04 oo F 04
Active 12027 72 97 0.74(0.55-1.01) F—— 0o =
0.9 0.05- P=0.56 R 0 i 2 s 1 ER R
o 038 0.04 e Other Subgroup Analyses: o ; o
: U4 Placebo
2 0.74 S #of Cardiovascular Risk Factors ** 25871 0.047 00 T v 5 00 " T T v ]
5 . 0.03 A i No Risk Factors 7802 41 40 1.01(0.65-156) —— 0 1 2 3 4 5 3 0 1 2 3 4 5 6
g 0.6+ 77" n-3 Fatty acids 1 Risk Factor 8948 53 70 075(0.53-1.08) —— . Years since Randomization Years since Randomization
£ 0.02+ = 2 or More Risk Factors 9121 51 90 057(0.41-0.81) —— Na. at Risk Na. at Risk
g 054 e Baseline Aspirin Use 25497 020 Actve 12033 12367 12758 12656 12415 9968 776 Acve 12023 12868 12008 12716 12493 10054 797
B 0.4 0.01+ = e e R Eg-igg;g = Placebo 12038 12890 12801 12670 12386 9936 786 Placeba 12038 12004 12821 12724 12471 10028 803
E 0.00 Baseline Statin Use 25447 R 056
E 0.3 0 i 5 3' ‘; é é No 16557 95 123 077(0.59-1.01) F——
(V] Yes 8890 49 72 0.68 (0.47-0.97) |—0—| . . . .
02 Consuming the right amount of omega-3 fatty acids reduces the risk
0.14 . . . . o
o S N of a heart attack, especially in smokers, diabetics, consuming less
) T T T T T 1
0.1 02 0406 1 18 . .
0 1 2 3 4 S 6
2 Haard Rt than 1.5 portions of fish per week
No. at Risk n-3 fatty acids better placebo better
Placebo 12,938 12,747 12,544 12,330 11,981 9543 756 HR = hazard ratio; Cl = confidence interval; Ml = myocardial infarction
n-3 Fatty acids 12,933 12,756 12,566 12,356 11,996 9557 734 " Premature M in a parent (before age 60 in father and before 65 in mother)
™ Number of traditional cardiovascular disease risk factors (smoking, diabetes, hypertension

high cholesterol, parental history of premature M)

@DED?@D@D@D Manson JE et al., Circ Res 2020 Jan 3;126(1):112-128.
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The role of omega-3 acids on all-cause and cause-specific mortality:

A meta-analysis of 13 studies with 127,447 participants and MR Study.

Meta Analysis Meta Analysis
MR Test
Study name Statistics for each stud Risk ratio and 95% CI Study name Statistics for each study Risk ratio and 95% CI X X
Y Y Inverse variance weighted Robust adjusted profile score (RAPS)
Risk Lower Upper Rislk nggr Uppgr / 7 . )
ratio  limit  limit p-Value ratic  limit  limit p-Value // MR Egger / Weighted median
oIt 0581 0307 1100 0.096 DoIT 0826 0519 1313 0418 -_—
AREDS-2 1.064 0635 1.783 0814 f— AREDS-2 0.981 0.818 1.175 0.833 — .
SUFOLOM31.039 0754 1432 0814 B SUFOLOM31.020 0858 1212 0.826 _—
JELIS 1078 0915 1271 0369 _ JELIS 0808 0688 00949  0.009
Alpha Omega1023 0841 1244  0.819 o E— Alpha Omega1.015  0.881 1169  0.835 e
OMEGA 1236 0909 1681 0.176 B —— OMEGA 0971 0877 1074 0565 e
R&P 1037 0897 1200 0624 —_— R&P 0988 0.898 1.087  0.807 -
GISSI-HF 0938 0871 1.011 0.096 - GISSI-HF 0939 0.862 1.023 0.148 —
ORIGIN 0.982 0.905 1.067 0674 —— ORIGIN 0.981 0.916 1.051 0.590 —
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The Pooled Estimate (Risk Ratio [RR]) Of The Effect Of Omega-3

Fatty Acid supplementation on non-fatal myocardial infraction. The pooled estimate (risk ratio [RR]) of the effect of omega-3 fatty

acid supplementation on coronary heart disease death.

@DED?@D@D@D Mazidi M, Mikhailidis DP, Banach M. Circulation 2019;140:e965-e1011
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ALA Metabolic Cascade (pathway):

Summary of health effects

TABLE 1 Summary of the physiological roles and potential health benefits of very long-chain (n-3) fatty
acids

Physiological role of very

long-chain (n-3) fatty acids Potential health benefit Disease target
Regulation of blood pressure Decreased blood pressure Hypertension, CVD'
Regulation of platelet function Decreased likelihood of thrombosis Thrombasis, CVD (i:l" , Eaw, PIL
Regulation of blood coagulation Decreased likelihood of thrombosis Thrombosis, CVD N’ 'P)TdL i@f RCETEETE N
Regulation of plasma TG Decreased plasma TG concentrations Hypertriglyceridemia, CVD -
concentrations . ) . )
Regulation of vascular function Improved vascular reactivity CVD e e lees . — \A{Ith e =20
Regulation of cardiac rhythm Decreased cardiac arrhythmias CVD el (215.0 GAIEYfelL) ClEeiiEn SEin treatmen't,
‘ i the use of icosapent ethyl (2 x 2 g/day) in lla C
Regulation of heart rate Increased heart rate variability CVD combination with a statin  should be
Regulation of inflammation Decreased inflammation Inflammatory diseases wersielETEl
(arthritis, inflammatory bowel diseases,
psoriasis, lupus, asthma, cystic fibrosis, In high-risk patients with TG 22.3 mmol/L
dermatitis, neurodegeneration, etc.), CVD (2200 mg/dL) despite statin treatment, omega- C
Regulation of immune function Improved immune function Compromised immunity 3 fatty acids (PUFA 2 to 4 g / day) may be
Regulation of fatty acid and TG Decreased TG synthesis and storage Weight gain, weight loss, obesity considered in combination with a statin.
metabolism
Regulation of bone turnover Maintained bone mass Osteoporosis
Regulation of insulin sensitivity Improved insulin sensitivity Type-2 diabetes
Regulation of tumor cell growth Decreased tumor cell growth and survival Some cancers
Regulation of visual signaling Optimized visual signaling Poor infant visual development
(via rhodopsin) (especially preterm)
Structural component of brain Optimized brain development leading Poor infant and childhood cognitive

and central nervous system to better cognitive and learning processes processes, learning, and behavior

T CVD, cardiovascular disease. Reproduced with permission of (1).
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TABLE 6 Red Yeast Rice

Expected Effects on

TABLE 8 Bergamot (Citrus Bergamia)

Class Level Active Daily Doses LDL-C Safety lssues
1,200-4,800 mg =15% to —25%  Due to content of monacolin K
(3-10 mg* of some adverse effects typical
manacolin K) for statins might appear

(EFSA) (128].
LDL-C = lew-density lipoprotein cholesterol.

*Maximum recommended doses as dietary supplement recommended by the European Food Safety Authority

Class Level Active Daily Doses Expected Effects on LDL-C Safety lssues
1]4] B 500-1,500 mg =15% to —-25% Mo safety concerns
LDL-C = low-density lipoprotein cholesterol
TABLE 9 Soy Products

Expected Effects on
Class Level Active Daily Doses LDL-C Safety Issues
b B 25-100 g —6% to -10% Possible interfering with thyroid

function and fertility;
| absorption of caldum,
magnesium, copper, iron,

LOL-C = low-density Llipoprotein cholesterol

TABLE 7 Phytosterols and znc
Expected Effects on LOL-C = low-density lipoprotein cholesterol
Class Level Active Daily Doses LDL-C Safety Issues
lla Phytosterols 800- =7% to -10% Should be avoided in patients TABLE 10 Polyunsaturated Omega-3 Fatty Acids
2,400 mag with phytosterolemia and
those who are heterozygous Expected Effects on
for variants of ABCGS and Class  Level Active Daily Doses LDL-C Safety Issues
ABCG8 and other genes. lia B 149 -3%to -7%  Fish oil supplementation might

be proarrhy thmic especially
in patients at the risk of
arrhythmias.

@DED?@D@D@D Banach M, Patti AM, Giglio RV, et al..; International Lipid Expert Panel (ILEP). J Am Coll Cardiol. 2018;72(1):96-118.
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The potential role of nutraceuticals in statin intolerant patients

Selected groups of patients that might benefit most from the use of PCSK9 inhibitors based on the

most recent data summarized by the ILEP™
Consider If statin-attributed musde symptoms favour statn continuation | reinidation J
Patient group Background Biomarkers NNT
/ \ Gy
Patients with early ACS Optimal Persistent LDL =100 mg/dL 29
Symptomatic & CK <4 X ULN J CK =4 X ULN #/-rhabdomyolisis (up to 1-12 months) freatment

J Patient with early ACS Optimal Persistent LDL =270 mg/dL + diabetes mellitus 30
l 1 (up to 1-12 months) treatment and/or baseline Lp(a) >60 mg/dL

. - . Patients with very high Optimal Persistent LDL =70 mg/dL + diabetes and/or <30
N weeeks washowt of statin mormalisation N 5 .
14 wesks washout of statin J & Py u‘zi‘! .-:;';:-rm J ;acrsd)lovascular risk (after  treatment baseline CRP >3 mg/dL
| Patients with very high Optimal Persistent LDL 270 mg/dL + with concomitant 29
* * cardiovascular risk (after  treatment PAD
ACS)
Symptoms persist Y II - :I I;" Patients with very high Optimal Persistent LDL =70 mg/dL + =2 previousACS <30
statin re-chall cardiovascular risk (after  treatment and initially with diabetes/Lp(a) >60
=nge starting dose ACS) mg/dL/CRP >3 mg/L
r,
I Patients with very high Optimal Persistent LDL =70 mg/dL + with multivessel 29
‘L l cardiovascular risk (after  treatment diseas|
ACS)
Symiptom-free:
H Sympbims re-soour
Ezetimibe/nutraceuticals
1) Low-dose third efficacioss | 1} Low-doss second efficacioues™ H H :
{potent)” statin: it OR ezetimibe + nutraceuticals
1) Efficacious” statin with 1) Efficacions” statin with
altermate day or onceltwice alternate day or oncettwice inihila
| I ! l
TABLE 12 Which Nutraceuticals Can be Useful in Statin Intolerance, and for Which Patients
Bim: achieve LDL-C goal* with maximally tolerated dose of statin J
T Recommendations Class  Levell
E zetimit In high-risk or very-high-risk patients with complete statin intolerance who have not lla B
J reached LDL-C targets with nonstatin therapy, nutraceuticals in monotherapy and
i i 1 combination should be considered.
In high-risk or very-high-risk patients with partial statin intolerance who have not reached lla B
A+ bile acid absorption inhibitor J B + fibrate (not gemifibrocil) A+B J LDL-C targets with tolerable statin therapy and/or nonstatin therapy, nutraceuticals in
monotherapy and combination should be considered.
-L 1 In individuals with statin intolerance and high cholesterol levels (and other risk factors)
with intermediate CV risk who have not reached LDL-C targets, nutraceuticals in
I =till mot at goak consider additional (future) novel therapies PCSKY monodonal antibody therapy, CETP hilirh:nrJ monotherapy and combination should be considered.

PE, Banach M, et al. Eur Heart ) 2019;40( Suppl._1); doi: 10.1093/eurheartj/ehz747.0310; Banach M, et al. J Am Coll Cardiol. 2018 Jul

@ E ? @ @ Banach M, Penson PE. Cardiovasc Res. 2019 Mar 1;115(3):e26-e31; Stroes ES, et al. Eur Heart J. 2015 May 1;36(17):1012-22; Penson
—— @D — 3;72(1):96-118.
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Comparison of Low-Dose Statin Versus Low-Dose
Statin + Armolipid Plus in High-Intensity

vtk

Usefulness of Nutraceuticals (Armolipid Plus) Versus ®

Statin-Intolerant Patients With a Previous Coronary Ezetimibe and Combination in Statin-Intolerant Patients
With Dyslipidemia With Coronary Heart Disease

Event and Percutaneous Coronary Intervention
(ADHERENCE Trial)
) . . o Giuseppe Marazzi, MD, PhD"*, Francesco Pelliccia, MD, PhD", Giuseppe Campolongo, MD®,
Giuseppe Marazzi, MD, PhD**, Giuseppe Campolongo, MD*, Francesco Pelliccia, MD, PhD",

dvia Ouattri “ 1 uca Cacciotti. MDS. Maurizi ami Oy audi b
Silvia Quattrino, MD", Cristiana Vitale, MD, PhD", Luca Cacciotti, MD, PhD*, Rosalba Massaro, MD, Silvia Quattrino, MD", Luca Cdcc1olt1,.MD , Maurizio Vollen‘dm,ﬂMD, PhD", Carlo Gaudio, MD”,
Maurizio Volterrani, MD, PhD*, and Giuseppe Rosano, MD, PhD* and Gluseppe Rosano, MD, PhD'

Table 2
100 Comparisons between groups for lipid profile after 3 months of treatment
p <0.0001 Variable Nutraceutical Ezetimibe p-value
I ] Combination (n=50)
%‘- B0 (n=50)
" 70% Total cholesterol (mg/dl) 17712 19416 <0.0001
5 Low-density lipoprotein 10948 12611 <0.0001
= 60 cholesterol (mg/dl)
a High-density lipoprotein 3948 367 0.0203
o cholesterol (mg/dl)
5 Triglycerides (mg/dl) 144+25 163126 0.0003
£t 40
a
=] Table 3
oo Effects of the 2 treatments on lipid profile after 12 months of treatment
20 Variable Nutraceutical p-value Emetizibe plus p-value
combination Nutraceuticals
(n=14) (n=86)
0%
0 Base-line 3 months 12 months Base-line 3 months 12 months
Low-dose statin Low-dose statin plus Total cholesterol (mg/dl) 205:11 16547 16327 <00001 18915 166212 164:13  <0.0001
(m = 50) nutraceutical Low-density lipoprotein cholesterol (mg/dl) 1366 98+3 9543 <0000 120£11 979 95£10  <0.0001
combination (n = .Eﬂ]} High-density lipoprotein cholesterol (mg/dl) 3648 3947 407 <0.0001 37+8 418 4118 <0.0001
Triglycerides (mg/dl) 161+£22 139+20 140+21 <0.0001 15727 142422 140£21 <0.0001
Figure 1. Proportion of patients who achieved the primary outcome of a re-
duction in low-density lipoprotein cholesterol (LDL-C) to the therapeutic
tarpet (<70 mg/dl) after 3 months of treatment. Table 4
Laboratory safety variables
Table 3 Nutraceutical Ezetimibe plus
Changes in lipid concentrations from baseline to 3 months of therapy, following treatment with low-dose statin versus low-dose statin plus nutraceutical combination Combination Nutraceuticals
Variable Low-dose statin (n = 50) Low-dose statin plus nutraceutical combination (n=50)  p value® m=14) (n=86)
Baseline, mean 8D 3 months, mean+SD % change  Baseline, mean £5D 3 months, mean £5D % change Baseline 12 months p-value Baseline 12 months p-value
TOT-C (mg/dl) 19911 192110 35 198+9 163+8 -175 <0.0001 Aspartate aminotransferase (U/L) U+T 2545 0.062 26+8 2546 0,009
;%LL:‘E ([f;ﬁ]} lgg if I?g i f ';'g 'g; i 15 393 : 4112 -zg.: <g—ggm Alanine aminotransferase (U/L) 264 2543 0.104 2545 2644 0.154
+3. T +o. A . .
Triglycerides (mg/dl) 176+51 163447 19 177451 159451 -102 NS Creatine kinase (mU/mL) 139434 137423 0074 130428 126431 00

*The p value is for the between group comparisons; NS = not significant; SI = standard deviation.

@DED?@D@E,@D Marazzi G, et al. Am J Cardiol. 2017 Sep 15;120(6):893-897.
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Step-by-Step Diagnosis and Management of Statin Intolerance:
A Recommendation Paper 2020 from an International Lipid Expert Panel

Patlents with alanine aminotransferase (ALT) elevation | Likely partial intolerance
Patlents with new-cnset diabetes

Cate o ri S a,ti O n » Patients with tolerable muscle pain and creatine kinase (CK) <4 x upper limit of normal (ULN)

Patients with intolerable muscle pain and CIK <4 x ULN

Patlents with CK >4 x ULN Likely full intolerance

Step Brief Description Rationale
5 |Switch Statin | Re-challenge patient with a different statin. Consider using a drug| Some adverse effects may be drug- rather than class-specific.
with alternative partitioning chemistry (hydrophilic v. lipophilic) Patient may be unwiling to be re-challenged with drug they
[ or metabolic pathway to drug which caused intolerance |associated with adverse effects.
L |Lewer Dose |Reduce dally dose of statin Adverse effects are dose dependent
[ | Adequate LDL-C reduction may be possible with lower dose
A |Alternate-Day | Consider alternate-day dosing Adverse effects are dose dependent.
man age m e nt desing Adequate LDL-C reduction may be possible with alternate-day
dosing
P |Polypharmacy |Add another lipld-lowering drug with proven efficacy on hard If adequate LDL-C reduction cannot be achleved with
CULCOMEs manotherapy, polypharmacy is appropriate

Evidence Based

. . Includes: Ezetimibe, PCSK9 Inhl
Lipid Formulary

@DED?@D@D@D Penson PE, Banach M, et al. on behalf of ILEP. Eur Heart J 2019;40( Suppl._1); doi: 10.1093/eurheartj/ehz747.0310
Ti Cu S
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Population risk reduction with nutraceuticals’ applications

M Bonach er al [ Atherosclerosts Supplemments s (o) e

Fﬂpu]ﬂiiﬂﬂ dppmach
reduce the risk of the whole

population, shifting the entire
distribution

% population

Risk reduction approach
reduce the risk of

A

Low lewel

poer ey e e

Cholesterol level

@DED?@D@D@D
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Banach M, Bruckert E, Descamps OS, et al. Atheroscler Suppl. 2019 Dec;39:e1-€e8..

Box 1
Recommendations to the Companies to improve the use of RYR

# Provide clear information on the quantity of monacolin k

e Inform clearly on restriction of use (especially pregnant
women) and risk

« Inform on interactions (other drugs or foods)

e Provide quality control data

Box 3
Recommendations to the doctor when prescribing RYR

e Clarify the indication of prescribing drugs or nutraceut-
icals containing statin in your patient. Does your patient
have sufficiently high cardiovascular risk?

# In case of reluctance of your patient to take classical sta-
tins, clarify the exact reason: (1) adverse effect (intolerant
patient), (2) specific worries about the chemical nature of
adrug (the patients prefer natural medicine) or (3) worries
about the statin administration in general.

e Based on this clarification, in cases 1 and 3. you should
inform your patients on the presence of a monacolin K
{= natural lovastatin) and its dose in the product.

+ In any cases of prescription of product containing mon-
acolin K, be careful about contraindications, advise
regarding potential interactions and side effects (only if
the patient accept to be informed on this), and monitor
lipid reduction and biological side effects (liver and
muscles).




