Nuove prospettive terapeutiche nel
trattamento dell’ipercolesterolemia

Livio Dei Cas



Global death ranks and the percentage change between

1000 andOdIN10

1990 2010
Mean rank Disorder Disorder Mean rank % change (95% UI)
(95% UI) (95% L)
1.0(1to2) 1 Ischaemiic heart disease 1 Ischaemic heart disease 1.0(1to1) 35 (29 to 39)
20(1to2) 2 Stroke 2 Stroke 20(2to2) 26 (14 to 32)
303tod) 3 Lower respiratory infections ceeeo... | 3COPD 3-4(3to4) -7 (-12to ()
40 (3to4) 4 COPD — T 4 Lower respiratory infections 3-6(3tod) -18 24 to -11)
G-0(5to5) G Diarrhoea . _~|_5Lung cancer S5-8(5to10) 48 (24 to 61)
[ 61(6tn7) [ & Tuberculosis | ’ff"’ | 6HNAIDS | 64(5t08)  |[396323t0465) |
737 to0) 7 Preterm birth complications 11 7 Diarthoea 67 (5to0) -42 (-49 1o -35)
8.6 (7 to12) 8 Lung cancer 8 Road injury 8-4(5to11) 47 (18 to 86)
0-4 (7 to13) 9 Malaria 0 Diabetes 9-0(7to11) 93 (63 to 102)
10-4 (8 to 14) 10 Road injury "+ 10 Tuberculosis 10-1 (8 to 13) -18 -35t0-3)
10-8 (Bto 14) 11 Protein-energy malnutrition -{ 11 Malaria 10-3({6to13) 21(-9to56)
12.8 (11 to 16) 12 Cirrhosis 12 Cimhosis 11-8 (10 to 14) 33(25to 41)
132 (910 18) 13 Stomach cancer 113 Self-harm 141 (11 to 20) 327 (Bto 49)
[156 12 to 20) |[ 14 self-harm 14 Hypertensive heart disease [142(12018) | 48(30to5E) |
[158 (13 t019) |[15 Diabetes [ 15 Preterm birth complications [144712t018) |[-28(-39t0-17) |
161 (12 to 20) 16 Congenital anomalies .. [ 16 Liver cancer 16-9 (14 to 20) 63 (49 to 78)
16.9 (13 to 20) 17 Neonatal encephalopathy* 7 17 Stomach cancer 17-0 (13 t0 22) -2(-10to5)
183 (14 to 22) 18 Hypertensive heart disease 18 chronic kidney disease 17-4 (1510 21) 82 (b5 to 95)
211 (6to 44) 19 Measles 19 Colorectal cancer 18.5 (15 to 21) 46 (36t063)
211 (12 to 36) 20 Neonatal sepsis 20 Other cardiovascular and circulatory | 19-7 (18 to 21) 46 (40 to 55)
213 {19 to 26) 21 Colorectal cancer R Protein-energy malnutrition 21.5(19 to 25) -32 (-42to -21)
216 (18 to 26) 22 Meningitis 22 Falls 733 (2110 29) 56 (20 to B4)
[232(21026) |[ 23 other cardiovascular and circulatory ”*| 23 Congenital anomalies [24-421t029) || -22(-40t0-3) |
237 (20to28) 24 Liver cancer . 24 Neonatal encephalopathy* 24-4(21t030) -20(-33t0-2)
238 (20to27) 25 Rheumatic heart disease " 25 Neonatal sepsis 25-1(15to 35) -3(-251037)
27 Chronic kidney disease . |29 Meningitis
30 Falls 1 - [33 Rheumatic heart disease
35 HIV/AIDS " 62 Measles
[ Communicable, matemal, necnatal, and nutritional disorders
[ Mon-communicable diseases —— Ascending order in rank
1 Injuries ---- Descending order in rank

Lozano R et al. Lancet 2012



Predicted and observed reduction (%) in coronary heart
disease mortality in men aged 35-64 years, 1972-2012 (40yrs)
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Absolute risk reduction in Ml or CV death as a
function of LDL in secondary vs primary
prevention with statin therapy

ARR with Statin Trials
Secondary vs. Primary Prevention
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Baseline characteristics of the subjects
(HOPE 3 study)

Characteristic
Age —yr
Female sex— no. (%)
Cardiovascular risk factors — no. (%)
Elevated waist-to-hip ratio
Recent or current smoking
Low HDL cholesterol level
Impaired fasting glucose or impaired glucose tolerance
Early diabetes mellitus
Family history of premature coronary heart disease
Early renal dysfunction
Hypertension
Presence of 2 risk factors

Presence of =3 risk factors

Rosuvastatin Group

(N=6361)

65.8+6.4
2051 (46.4)

5540 (87.1)
1740 (27.4)
2344 (36.8)
809 (12.7)
374 (5.9)
1675 (26.3)
169 (2.7)
2403 (37.8)
3002 (47.2)
1545 (24.3)

Placebo Group
(N =6344)
65.7+6.3

2923 (46.1)

5494 (86.6)
1784 (28.1)
2244 (35.4)
807 (12.7)
357 (5.6)
1660 (26.2)
181 (2.9)
2411 (38.0)
2024 (46.1)
1523 (24.0)

NEJM 2016; 2 Apr



Cholesterol Lowering in Intermediate-Risk Persons
without Cardiovascular Disease (HOPE3)
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NEJM 2016; 2 Apr




Cholesterol Lowering in Intermediate-Risk Persons
without Cardiovascular Disease (HOPE3)

D Coronary Revascularization

CVD, non fatal M, stroke, HF

and resuscitated cardiac arrest

Second Coprimary Outcome

1.0 00254 Hazard ratio, 0.63 (95% ClI, 0.44-0.91)
P=0.01
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Prevalence (95%Cl) of adherence to CV medications among
partecipants in prosepctive studies (10,308 ptz)

No. of No. of No. of
studies  participants CVD evants RR (95% CI)
(1) Adherence to statins 17 1,055,920 96,216 | 0.85 (0.81, 0.59)
(2) Adherence to antinypertensive agents 13 552,143 36,188 | 0.81 (0.76, 0.88)
ACE Inhibitors/ Anglotensin receptor blockers & 08,781 4643 n : 0.75 (0.55, 1.01)
Beta-blockers 4 Q0,402 10,774 [ ] 0.83 (0,71, 0.98)
Calcium channel blockers 1 9168 2249 L 0.91 (0.82, 1.01)
Multiple agents 7 443,264 22,714 | 0.80 (0.73, 0.89)
(3) Adherence to aspirin 3 15,253 2274 L T 0.60(0.31, 1.16)
(4) Adherence to any CVD medication 33% 1,615,126 135,627 | 0.80 (0.77, 0.84)

0.3 0.5 0.7 1 1.2
Good adherence Poor adherence

Chowdhury et al. European Heart Journal 2013




Reasons cited for swiching or stopping statin use
among current and former statin users

Table 3 Reasons cited for switching or stopping statin
medication use among current and former statin users who
ever switched or stopped taking a statin medication

Total Current Former
respondents  statin users statin users
(n = 10,138) (n = 8918) (n = 1220)

Mean % among patients who ever switched statin medication

Reason for (n = 4637) (n = 3987) (n = 650)
switching
Costs (net) 34 36 16”
Side effects 33 28 65"
Efficacy (net) 21 22 13*
Mean % among former statin users
Reason for (n = 1220)
stopping
Costs (net) NA NA 17
| Side effects  NA MA 62
Efficacy (net) NA NA 12

NA, not applicable.
*Significantly different between cument and former statin users,
P << .05.

Journal of Clinical Lipidology 2012



Definitions of statin-associated muscle
symptoms by the EAS Consensus Panel

Symptoms

Muscle symptoms

Muscle symptoms

Muscle symptoms

Muscle symptoms
Mone

Mone

Biomarker

MNormal CK

CK =ULN =4 x ULN
CK =4 <10x ULN

CK =10 ULN

CK =40x ULN
CK =ULN <4 x ULN

CK =4 x ULN

CE, creatine kinase; LILM,

Often called ‘mivalgia’. May be related to statin therapy. Causality is uncertain in view of the lack of
evidence of an excess of muscle symptoms in blinded randomized trials comparing statin with
placebo.

Minor elevations of CK in the context of muscle symptoms are commonly due to increased exercise
or physical activity, but also may be statin-related; this may indicate an increased risk for more
severe, underlying muscle prcblems.w

Often called myositis or ‘myopathy’ by regulatory agencies and other groups (even in the absence ofa
muscle biopsy or clinically demonstrated muscle weakness). Blinded trials of statin vs. placebo
show an excess with usual statin doses of about 1 per 10 000 per year." Pain is typically generalized
and proximal and there may be muscle tenderness and weakness. May be associated with
underlying muscle disease.

Also referred to as rhabdomyolysis when associated with renal impairment and/or myoglobinuria.

Raised CK found incidentally, may be related to statin therapy. Consider checking thyroid function or
may be exercise-related.

Small excess of asymptomatic rises in CK have been observed in randomized blinded trials in which
CK has been measured regularly. Needs repeating but if persistent, then clinical significance is
unclear.

upper limit of the normal range.

European Heart Journal 2015



Risk factors for statin-associated muscle symptoms

for age =75)

/\

Anthropometric o Age >80 years old (general caution adwf’ﬁetated history

s Female
s Low body mass index
s Asjan descent

s Acute infection

¢ Hypothyroidism (untreated or
undertreated)

¢ |Impaired renal (chronic kidney disease
classification 3, 4, and 5) or hepatic function

¢ Biliary tree obstruction

¢ Organ transplant recipients

e Severe trauma

¢ Human immunodeficiency virus

¢ Diabetes mellitus

¢ Vitamin D deficiency

Concurrent
conditions

History of creatine kinase elevation,
especially =10 x the upper limit of the
normal range

History of pre-existing/unexplained muscle/
joint/tendon pain

Inflammatory or inherited metabolic,
neuromuscular/muscle defects (e.g.
McArdle disease, carnitine palmitoyl
transferase Il deficiency, myoadenylate
deaminase deficiency, and malignant
hyperthermia)

Previous statin-induced myotoxicity
History of myopathy while receiving another
lipid-lowering therapy

F il i i 1 1 Lt

Factors that influence the pharmacokinetics

/\
<6ther risk factors

* High-dose statin therapy

+ Polypharmacy

¢ Drug—drug interactions: concomitant use of certain drugs including
gemfibrozil, macrolides, azole antifungal agents, protease inhibitors,
and immunosuppressive drugs such as cyclosporine, and inhibitors of
CYP450 isoenzymes, OATP 1B1, or P-gp, can affect the metabolism
of statins, increase their circulating levels and, consequently, the risk
for SAMS.

High level of physical activity

Dietary effects (excessive grapefruit or
cranberry juice)

Excess alcohol

Drug abuse (cocaine, amphetamines,
heroin)




Association between therapy and
incident diabetes in 13 major CV trials

n Statin Placebo or control OR (95% C1) Weight (%)
Events Rate Events Rate

ASCOT-LLA’ 7773 154 119 134 105 | m 114 (0-89-146)  7-07%
Hpss 14573 335 92 203 8-0 —+ 115 (0-98-1.35)  13.91%
JUPITER? 17802 270 16-0 216 12.8 E ] 1.26 (104-1.61)  11.33%
WOSCOPS: 5974 75 52 93 65 = 070(058-110)  424%
LIPID® 6997 126 60 138 66 m 001(071-171)  653%
CORONA® 3534 100 200 88 185 - 114 (0-84-155)  4-65%
PROSPER™ 5023 165 205 127 158 B 132(1.03-160)  6-04%
MEGA® 6086 172 108 164 101 u 1.07 (0-86-135)  8.03%
AFCAPS/TEXCAPSSE 6211 72 4.5 74 4-6 0 : 0-98 (0-70-1-38) 376%
45% 4242 198 173 193 168 I 1.03(0-84-128) 888%
ALLHAT™ 6087 238 164 212 144 . 115 (0-95-1-41)  10-23%
GISSI HF* 1378 235 348 215 321 n 110(0-89-135)  950%
GISSI PREV* 3460 96 275 105 306 o 0-89(0-67-120) 4-04%
Overall (P=11.2% [95% C1 0-0-50-2%]) </<> 1.09 (1-02-1-17)  100%

| \"' |

0L 1.0 2.0

Sattar et al. Lancet 2012
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Meccanismi tradizionall Implicati
negli effetti benefici della dieta
mediterranea nel CVD

Virgin olive oil . . Vegetables, Fruits,
Nuts, Fish M ed Ite rra n ea n D I et (:Er-ealgljI |_Eg|'_"--r-|eg_jI PDUItW
Carbohydrates Proteins Total fat Vitamins | Minerals
Phytochemicals
Low EWEE!nil: index | Fi ber Alcohol High MUlFA yt l, I

Low glycemic load Low SEA

Moderate PUFA

Exogenous miRNAs (?) Rich in polyphenols (phenolic acids, flavonoids

stilbenes and lignans.

Whole dietary pattern protects against . CVD

Corella D et la. Prospective Overviews 2014



Percentuale della riduzione in morti per CAD imputabili all
trattamento ed alle modifiche dei fattori di rischio CV in
diverse popolazioni

1| Treatments Risk factors Unexplained
United States, '68-'76 54 6
New Zealand, '74-'81 60

The Netherlands, '78-'85 44 10

United States, '80-'90 50 i
Finland, '72-'92 76

IMPACT New Zealand, '82—'93 60 5
IMPACT Scotland, '75-'94 55 10
IMPACT England & Wales, '81-'00 52 10

IMPACT lItaly, '80-'00 55 5
IMPACT United States, '80-'00 44 9

IMPACT Finland, '82-'97 53 24
IMPACT Sweden, '86—'02 55 9
Ol% SOI% IOIO%

Authors/Task Force Members: et al. Eur Heart J
2012;33:1635-1701



Ruolo dell’intestino

Organo nell’organo

Assorbimento dei nutrienti

- Sviluppo immunita innata ed acquisita (IgA) e modulazione immunitaria
- Azione anti-infiammatoria
- Organo endocrino (secrezione insulinica ed modulazione energetica)

- Elemento di equilibrio tra flora intestinale/nutrienti e sostanze nutritive ed enzimi



Microbiota intestinale

Fino a 1000 specie

Interazioni con:
Dieta

70% Farmaci

incoltivabili . . L
Sistema immunitario
Fisiologia intestinale

Metabolismo sistemico

Partner microbico
strettamente co-evoluto



Concentrazione di batteri a vari livelli dell’apparato
gastrointestinale in un individuo adulto

500-1000 Microbial species

Aerobes
Stomach ook
<102 cfu/mL Digestion and
pH, 1-2 acid secretion
Duodenum R
10" cfu/mL Digestione ed
PH, 67 X assorbimento dei
— carboidrati, proteine e
R ma .
Jejunum ) grassi
pH, 6-7 ="
lleum Assorbimento bile e
107 cfu/mL VIT B12
pPH, 6-7 J -
(1:8'%}2 cfu/mL L Large Assorbimento acqua,
pH, 57 intestine elettroliti e FFA a corta
' catena

Anaerobes

DiBaise JK et al., Mayo Clin Proc 2008




Impact of diet in shaping gut microbiota in European
children and children of rural African village

Burkina Faso Florence

BF ®m Prevotella

Alisti .
] Bacteroidetes EU S ] Bacteroidetes

= uianitiact W Bacteroides
e _' - ® Acetitomaculum
® Acetitomaculum ® Faecalibacterium | _
" Firmi : Firmicutes
» Faecalibacterium irmicutes » Roseburia
Subdoligranulum Subdoligranulum
Oéhiars Others

De Filippo C et al PNAS 2010



Produzione di acidi grassi a corta catena (SCFAs) da

parte del microbiota in dieta a base di vegetall
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Percentuale di Firmicutes e Bacteroidetes in individui magri
e in soggetti obesi prima e dopo il calo ponderale

8

Percentage of total
sequences

Change in Bacteroidetes ©
abundance (%)

5.3

N
o

N
o

o nw & &

B Firmicutes [l Bacteroidetes

0 12 26 52 | Lean

Weeks on diet
- ® CARB-R
W FAT-R
RZ2=0.8
21 1 1 1
0 5 -10 -15 20

Change in body weight (%)

-25

b. Composizione della flora batterica
Intestinale in soggetti normopeso ed
obesi prima e dopo 52 settimane di
una dieta ipocalorica ristretta in
carboidrati © CARB-R o Ristretta in
Grassi M FAT-R .

c. Correlazione tral’ incremento del

Bacteroidetes e la percentuale di
decremento ponderale nelle due diete

ipocaloriche.

Ley RE et al., Nature 2006



nell’'inflammazione subclinica
legata all’'obesita ed al diabete tipo

N4
=

Changes in
Gut microbiota

7 CB,R mRNA

Increased
Gut permeability

Cani PD and Gut microbiota 2012



*'L-v ¥
Dietary / v&

phosphatidylcholine "

Betaine

Stroke Death

Heart attack

Wilson WH et al. NEJM 2013
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©
S s
=
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0 1 2 3
Years
No. at Risk
Quartile 1 1001 933 869 827
Quartile 2 998 940 884 843
Quartile 3 1003 938 888 835
Quartile 4 1005 913 849 791

Wilson WH et al. NEJIM 2013
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Nutraceutici, integratori ed alimenti
funzionali

’ CATEGORIA ” DEFINIZIONE

Integratore | Nutrientinella dieta Minerali
Vitamine
alimentare Da supplementare Omega.

Cicero 2012

Nutraceutico: neologismo originato dalle parole nutrizione e farmaceutico .
Componente alimentare o principio attivo presente negli alimenti e che ha
effetti positivi per il benessere e la salute, iviinclusi la prevenzione e il
trattamento delle malattie
Stephan De Felice, 1989



FIBRE

Parti edibili non digeribili
a) Insolubili: crusca

b) Solubili: oligosaccaridi, destrina, inulina
(rapidamente fermentate dal microbiota)

c) Solubili viscose: b-glucano, guar, pectina
(formano un gel viscoso che rallenta I'assorbimento)

d) Solubili viscose non fermentabili: multicellulosa
riduce l'assorbimento



FITOSTEROLI

Componenti bioattivi di natura vegetale
colesterolo-simili (frutta, verdura, noci, semi,
legumi, oli vegetali)

SOIA

Rallenta l'assorbimento del colesterolo e
sitosterolo



POLICOSANOLI

Alcolici alifatici a lunga catena (cera d’api,
patate, crusca di riso, canna da zucchero)

RISO ROSSO FERMENTATO

Monocolina K

BERBERINA

Alcaloide vegetale (berberis vulgaris etc)



NUTRACEUTICI ATTIVI SUL COLESTEROLO Alimenti ricchi in fitosteroli

Segale e cereali
Oli vegetali
spremuti a
freddo

v ' Frutta secca

L3
s Broccoh cavolini di

Bruxelles, cavolfiori, olive.

Fibra alimentare: lega acidi biliari
nell’intestino tenue e ne aumenta
I’escrezione con le feci

Fitosteroli: hanno omologia strutturale
con il colesterolo e competono a
livello intestinale, sostituendolo nelle
micelle. Vengono poi ritraghettati nel
lume intestinale ed eliminati con le
feci (assorbimento 0.5-2%)

Policosanoli: Inibitori HMGCoA
reduttasi

Berberina: aumenta emivita LDLR
sugli epatociti, attiva AMPK,
inibendo HMGCoA reduttasi


https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=https://www.wellme.it/dieta-e-alimentazione/6809-5-alimenti-che-contengono-piu-fibre-di-una-mela&psig=AFQjCNG91GmeiOQl9_vwep2h4EDrH9RMgQ&ust=1459960665724326

EFSA and FDA positions

3 g/die
sa/d
HPMC 5 g/die
rne [N
Psyllium >7 g/die
s
Derivati della soia 25 g/die
-
10 mg/die di

Riso rosso fermentato .
monacolina K

Berberina

Dose efficace
valutata nel claim

Riduzione del C-LDL

Mantenimento di livelli normali di C-LDL
Mantenimento di livelli normali di C-LDL
Mantenimento di livelli normali di C-LDL
Mantenimento di livelli normali di C-LDL

Mantenimento di livelli normali di C-LDL

Riduzione del C-LDL

Mantenimento di livelli normali di C-LDL

Riduzione del C-LDL
Riduzione rischio CHD

Riduzione del C-LDL
Riduzione rischio CHD

Riduzione del C-LDL

Riduzione del rischio CV

La dose di 10 mg di monacolina K
e soggetta alle restrizioni vigenti
per la medesima dose di
lovastatina

* da avena e orzo, CHD: malattia coronarica, C-LDL: colesterolo LDL, CV: cardiovascolare, HPMC: idrossipropilmetilcellulosa.



Principali evidenze di RCT
nelll'uomo con RRF

. . . Soggetti Contenuto di monacolina Durata media . .
Tipo di situdio (Numero, Tipo) K (range) Effetti osservan
_ -7 mE
Metanalisi n- 9625 4 . ) 8 settimane o L,'DL' 28 e dl
4i 93 RCT Dislipidemia 3-12.4 mg/due (424 settimane) -0 e d
P - C-HDL: +5.8 mg/dl
» ) e JC-IDL: -34 mg/dl
Metanalisi n: 304 Ly 12 settimane =
. et 2-11.4 mg/die " 1TG: -20 mg/dl -16-31%
di 13 RCT Dislipidemia (4-24 sethmane) No effetto <u C.HDL
n: 2811 .
.. g . . . - : -3 ez ;)
Metanalisi Dishpidenua L1 23 seftimane it LD} 39 T di
- . . 4 8-24 mg/'die : 1TG: -23 mg/dl
di 20 ECT diabete tipo 2, = 4-168 setfrmane *C.HDL- +3 7 dl
CHD, ipertensione B - B
Metanalisi n: 4558 " 1 N JC-LDL: -24 mg/dl
di 21 RCT Ipertensione (R 1200-1500mg/die) -+ 4-234 settumane '\, efetto su TG e C-HDL

T: aumento, |: riduzione. C-HDL: colesterolo HDL, C-LDL: colesterolo LDL, CHD: malatitia coronarica, RRF: riso rosso
fermentato, TG: tnglicendi

SID-SISA 2016



ARTICLE Annals of Internal Medicine

Red Yeast Rice for Dyslipidemia in Statin-Intolerant Patients

A Randomized Trial
David J. Becker, MD; Ram Y. Gordon, MD; Steven C. Halbert, MD; Benjamin French, PhD; Pattl B. Morrls, RD; and Danlel J. Rader, MD

Outcome Measure Red Yeast Rice Group Placebo Group
Patlents, Mean (5D} Patlents, Mean (5D)
n n
Welght, kg
00— Baseline £ | 8100128 M 8190157
: - Week 12 0 7730124 MM TB3I{(15.00
E;Ed 1I MICE ETOUP 1800 M2 ek 24 29 7750125 29 783 (15.1)
group Change (baseline —-37(29) —4.2{3.3)
to week 12), %
i Change (baseline —4.01(3.6) =5 {4.6)
= 175 — to week 243, %
)
E Brief Pain Inventory score®
= Bazeline 1 1.401.9) ey 26022
E Week 12 29 1.4 (1.6} 33 19021
3 150 Week 24 ] 1.2(1.6) 20 2.0(2.5)
ﬁ Creatine phosphokinase level, U/L
T Baseline ER 1224 (69.2) 3 117.5 (87.5)
5 Week 12 24 1367 (82.2) 30 101.8 (40.8)
_ _ Week 24 30 1283(90.2) 20 101.2 (48.1)
E 125 —
Aspartate aminotransferase level, LI/L
Bazeline eS| 225 (5.4) ey 249 (7 5)
Week 12 29 2480115 30 248011.4)
Week 24 30 22.5(4.4) 29 22.0(5.6)
10—
[ I 1 Alanine aminotransferase level, LIYL
o 1 4 Baseline 31 244(102) 3 26.0 (10.0)
Week Week 12 29 2440143 30 27 5{(1B.0)
Wesk 24 Ei] 21.8(89) 20 201 (69

2009



Marked Variability of monacolin levels in
commercial red yeast rice products

Table 2. Total Monacolin, Monacolins K and KA, and Citrinin Content per 600-mg Capsule of 12 Commercially Available
Red Yeast Rice Products

Monacolin Level, mg/cap

Red Yeast Rice Product I Total Monacolin K I

in 600-mg Capsules Monacolins (Lovastatin) Monacolin KA Citrinin, ppm Citrinin, pyg/cap
A 5.30 2.53 1.96 ND 0.0

B 2.16 1.02 0.61 ND 0.0

C 418 1.74 1.63 ND 0.0

D 1.65 112 0.22 24 14.3

E 6.03 3.63 1.22 ND 0.0

F 0.31 0.10 0.00 189 114.2

G 6.18 2.50 2.30 ND 0.0

H 1115 10.09 0.52 ND 0.0

I 1.60 0.99 0.23 75.5 57.5

J 397 2.66 0.46 ND 0.0

K 1.36 0.97 019 119 704

L 6.13 312 2.07 ND 0.0

Mean (SD) 417 (3.00) 2.54 (2.60) 0.95 (0.84) 34.0 (62.1) 21.4 (38.2)
Median 4.08 2.12 0.57 0.00 0.00

Abbreviations: cap, capsule: ND, none detected; ppm, parts per million.

Gordon R Arch Intern med 2010




Principali evidenze di RCT
nell’'uomo con berberina

Tipo di Soggettl Dose media Durata media . L
studio (Numero, Tipo) (range) (range) Effetd osservad Ref.
h - _13/-22 mo/
Metanalisi n: 1068 e 12 seftimane T 1322 me/dl ;
4 14 RCT Disbete tino 2 0.5-1.5 g/die .94 setti LTG: -19/45 mg/dl (128)
e (8-24 settimane) 30 pryy - 10 8/52 7 me/dl )
w o 374 : LC-LDL: -25 mg/dl
fﬁ”ﬂ:{i Dislipidemia, 0.5-1.5 g/die (;;;‘;z:;m”e ) TG 44 meldl (a2q) 722 mg/d|
diabete tipo 2 - SEUEERE) TC.HDL: +1.9 mg/dl
Q
- : C-LDL: -25 mg/dl
Metanalisi n: 451 4 11 setimane T s At
di6 RCT Dislipidemia 06-15g/die (517 cettimane) *oo. > mg/d (130)

TCHDL: +2.7 mg/dl

T: anmento, |: riduzione, C-HDL

- colesterolo HDL, C-LDL: colesterolo LDL, TG: trigliceridi.

SID-SISA

2016



Combination of simvastatin with berberine

Table 2

Lipid-lowenng etheaces of the combination therapy wsmg BBR and SIMVA in hypercholestarolemic patients

improves the lipid-lowering efficacy

Measurement (reference range) Treatment BBR + SIMVA (n = 23) SIMVA (n = 16) BBR (n =2
LDL-c Before 436 +0.97 428+ 1 381 + 0.56
(<3.1 mmol/L) After 297 +£(.93**= 3.67 + 0.8%* 2.9+ (7%
% Change 3183607 14.3 + 4.6 238 + 3.6
TC Before 6.73 = .98 6.56+ 0.5 6.17 + 0.56
(<52 mmol/L) After 477 £ 0. 82%*# 5.99 + (.6%* 482 £ (L.65H**
% Change 29.1 +2.4M 9.1+ 1.5 218+ 1.6
TG Before 2.72 £ 0.61 228+ 0.9 1.94 + 1.05
{<1.7 mmol/L) After 1.66 = 0.35%** 202+ 0.7* 1.51 £ 0.77**
% Change 389 + 6,50 11.4+35 22.1 = 10
HDL-c Betore .46 £10.55 LI5S+ 0.5 1.21 £ 0.34
(1.0 mmol/L) After 134 £0.35 L18+ 04 1.14 + 0.3
% Change 82 +6.8 2.6+ 09 58+ 1.7

Hypercholesterolermic patients were treated with BBR 1 g/d, SIMVA 20 mg/d, or ther combmation omally for 2 months. Betore and atter treatment, fastmg blood
samples were taken for the measurement of serum LDL-¢, TC, TG, and HDL-¢ levels. Percentage changes of serum lipids from baselines to end points were
caleulated. Values are mean £ SEM of all of the patients in cach group. For percentage changes in LDL-¢, TC, and TG, P <01 among groups by 1-way ANOWVA.
*P < 05, **P < 01, ¥**P < 001 vs that of before treatment by paired ¢ test.

'P < .05 vs that of BBR alone, *P < 01 vs that of SIMVA alone by the Newman-Keuls test



Vantaggi e svantaggi dei nutraceutici
attivi sul coletserolo

Vantaggi Svantaggi

* Possibili effetti su altri e Acquisto autonomo da
fattori di rischio CV (es parte del paziente e rischio
berberina) di mancata supervisione

* Nessuna interazione con i medica
farmaci ipolipemizzanti (es e Variabilita di composizione
fitosteroli) e purezza dei prodotti da

* Maggiore profilo di banco

tollerabilita nel paziente
intollerante a statine (es riso
rosso e berberina)



Indicazioni cliniche

1. Pazienti con ipercolesterolemia lieve e rischio CV non elevato
(TUTTI)

2. Pazienti con ipercolesterolemia lieve e sindrome metabolica
(FIBRA e BERBERINA)

3. Pazienti intolleranti a piu statine
(FITOSTEROLI-RISO ROSSO FERMENTATO-BERBERINA)

4. In aggiunta alla terapia farmacologica per pazienti che non
raggiungono livelli ottimali di C-LDL (FITOSTEROLI, BERBERINA)



Biodisponibilita’

* La biodisponibilita € un termine che indica
sia la quantita di farmaco che entra
immodificata nel torrente circolatorio dopo
la somministrazione, sia la velocita con cui lo
raggiunge ed e quindi la misura con cui e
disponibile nelllorganismo per esercitare
I"attivita terapeutica ;

e (Tmax, Cmax, AUC...);

» Tali parametri farmacologici non si devono applicare
solo ai Farmaci, ma a qualsiasi preparato in grado di
veicolare sostanze capaci di produrre un effetto
biologico;




Biodisponibilita’

* Alcuni esempi: Y
— BERBERINA HCI: molecola dal grande potenziale in ~ O
ambito cardiovascolare e metabolico (sindrome 0 AN
metabolica, diabete) ma con scarsa biodisponibilita: s Osgpy,

necessarie tecnologie di promozione (PgP);

— EPA+DHA: ben assorbiti grazie all’emulsionamento
della bile; se somministrati in forma emulsionata,
molto piu biodisponibili;

— RESVERATROLO: biodisponibilita inferiore all'1% se
assunto come molecola isolata e non dal OH
fitocomplesso per via orale (alternativa la via HO ~
sublinguale);



| nutraceutici efficaci

Formulazioni che nascono non solo
dall’esigenza di introdurre molecole di
comprovata efficacia, ma soprattutto di
rendere i principi attivi BIODISPONIBILI;

Formulazioni nate pensando al profilo
chimico-fisico delle sostanze introdotte
e a come costruire attorno a loro una

forma tecnica capace di renderle

biodisponibili;

CN 2o
$ 52 N




«COLEOSOMI|™,),

* Compressa/Capsula gastro-resistente;

* Nucleo interno con:

— Sale cationico di Chitosano ad attivazione enterica;



«COLEOSOMI™),

* Nucleo interno con:

— Sale cationico di Chitosano ad attivazione enterica;

 Applicazioni in nutraceutiche:

— Aumento della biodisponibilita dei substrati della Pg-P e di quelli
trattenuti dalle Tight Junctions;

— Interazione e precipitazione dei sali biliari con effetto di riduzione
dell’'assorbimento enterico dei lipidi (effetto resina a scambio
ionico);



1,4
1,2
1
=4-—BBR 200 mg
==BBR 400 mg
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STUDIO COLEOSOMA

(Chitosano 0.1 mg, riso rosso fermentato 3mg, berberina 200 mg e Fosfoserina)

Studio randomizzato-controllato, in doppio cieco di fase |l
Randomizzazione 3:1

Soggetti in studio: colesterolo non-HDL>160mg/dl e con rischio CV che non
indichi utilizzo statine

DISEGNO DELLO STUDIO

30 . COLEOSOMA
soggetti
10
soggetti ~ TTTTTTTTTTTTTTTTTS PLACEBO W |-===—===mmmmmmmmme
| | | I
| | | !
0 weekl week4 week12
t0: Consenso Informato wl, w4 e wl2: Parametri antropometrici
Anamnesi Esami Ematochimici e profilo metabolico
Caratteristiche Demografiche Valutazione del numero delle cellule progenitrici circolanti (solo wl e w12)

Criteri Inclusione/Esclusione Eventi Avversi



END POINT:

END point primario: variazione assoluta o percentuale del colesterolo
non-HDL dopo 12 settimane di terapia rispetto al baseline

END point secondari: variazioni assolute o percentualiad e a 12
settimane dei seguenti parametri rispetto al baseline:

colesterolo non-HDL (a 4 settimane) a 12 settimane:

glicemia a digiuno

BMI e circonferenza vita

HbA1C

Colesterolo LDL, trigliceridi e colesterolo HDL

Rapporto ApoB/Apo Al

Livelli di citochine inflammatorie plasmatici (IL-1, IL6, IL-10, hsPCR,
TNFalpha)

profilo ormonale (insulina, glucagone, GLP-1 attivo, GIP)

e cellule progenitrici endoteliali (EPCs)



Conclusioni

1. LUefficacia delle statine in prevenzione primaria e ampiamente dimostrata
2. E' importante calcolare il rischio CV individuale globale

3. U utilizzo di statine puo associarsi ad effetti indesiderati
(nei registri e dal 7-29% miopatie)

4. | nutraceutici sono in grado di ridurre i valori di col-LDL mediamente dal

10-20% e sono una valida proposta nei soggetti a basso rischio od intolleranti alle statine

5. Sono necessari ulteriori studi per valutare se la combinazione
di piu nutraceutici abbia un effetto additivo

6. Studi RCT sono auspicabili anche per i nutraceutici al fine di testarne
efficacia e sicurezza






Meta-analysis

CoQ10 ~ Control
Study or subgroup Mean SD Total Mean SD Total
Young et al*® 2007 572 194 22 435 388 22
Caso et al*! 2007 -2.03 |82 I8 034 24 4
Bookstaver et al, 25 2012 28 225 40 -2.8 211 36
Bogsrud et al 2’ 2013 -79.36 30946 20 -304 32043 2|
Fedacke et al 6 2013 -35 194 34 -0, |55 26
Total (95% CI) 134 19

Heterogeneity: Tau?=0.74; *=36.63, df=4 (P<001); F=89%

Test for overall effect: Z=1.28 (P=.20)

Std. mean difference

95% CI

inverse variance. random,

R =

Std. mean difference
s inverse variance, random,
Weight 9SXCI
20.1% 044 (-0.16 to 1.04)
|8.8% ~1.10 {-1.86 to -0.35)
21.1% 0,00 (<045 to 045)
20.0% 015 (-0.77 to 0.46)
199% ~1.88 (<250 to -1.26)
100.0% -053(-1.33100.28)
“4

T
-
<

Favors CoQ 10

Favors control


http://www.sciencedirect.com/science/article/pii/S002561961400799X#gr4

Effetti della supplementazione combinata di nutraceutici (200mg red
yeast rice extract, 500 mg berberine and 10 mg policosanols)

MEBP-NC group . Placebe group

A B
Total cholesterol LDL-Cholesterol
£ 10 - 2 10 -
I 3
_E 0 -E 0 7 T V T y
i 10 - 2 _10 4 %
S 20 = -0 4 /
4 £
g, 30 - s -30 - 7
a ) <0.01 <0.05 <0.01
= 40 pe0.01 p<0.05 p<0.01 £ a0dF P P
L]

g -50- & _s0-

4 weeks 12 weeks 24 weeks 4 weeks 12 weeks 24 weeks
(_F HDL-Cholesterol D Triglycerides
£ 27 2 10+
E E
o m 0 -
B V T T B T 'f T /
e 1 Y ml 7" ; |7/ 7™y
] g
e 41 £ 20 -
£ _ =
;“, p<0.01 p<0.05 p=0.01 ;.,;, _30 -
= iy = p =n.s. p = n.s. P =n.s.
= £ A0 H
5 S
o -10- & -50 -

4 weeks 12 weeks 24 weeks 4 weeks 12 weeks 24 weeks

Current Therapeutic Research 2015



Learning poinits

= Non-pharmacological treatmentis the first line therapy for hypercho-
lesterolemia, Several nutraceuticals have been shown to positively in-
fluence blood choleste rol with negligible side effects.

« Among different nutraceutical substances presented, cholesterol low-
ering effects of plant sterols/stanols and red yeast rice appear the most
convincng

* The use of nutraceutical products could be considered in hypercholes-
terolemic patients in whom statin therapy is not indicated, e.g. pa-
tients at low cardiovascular risk

= The influence on cardiovascular endpoints, clinical safety and reliabil-
ity of manufacturing processes of nutraceutical products need to be
addressed by further study to define a clear indication to start a treat-
ment with a cholesterol lowering nutraceutical,



Fitosteroli

Derivati della
soia

Riso rosso
fermentato

Berberina®

| vantagei _____________|svantagei | Possibiliindicazioni i

- Riduzione C-LDL 4-14%

- Effetti su altri fattori di
rischio CV

- Costo relativamente basso

- Riduzione C-LDL 8-10%
- Nessuna interazione con i
farmaci ipolipemizzanti

-Riduzione C-LDL 4-13%

- Riduzione C-LDL 16-25%

- Probabile maggiore profilo
di tollerabilita nel paziente
intollerante a statine

- Riduzione del rischio CV

- Riduzione C-LDL 20%

- Maggiore profilo di
tollerabilita nel paziente
intollerante a statine

- Effetto favorevole su TG, C-
HDL e glicemia

Disconfort intestinale per dosaggi eccessivi

Acquisto autonomo da parte del paziente
e rischio di mancata supervisione medica
Possibile iperassunzione con conseguente
rischio di ridotto assorbimento delle
vitamine liposolubili

Costo elevato

- Acquisto autonomo da parte del paziente
- Rischio allergie
- Costo elevato

Variabilita di composizione e purezza dei
prodotti da banco

Acquisto autonomo del paziente e rischio
di mancata supervisione medica

Costo superiore rispetto a statina generica
Possibili effetti collaterali a dosi elevate
Variabilita di assorbimento intestinale
Acquisto autonomo del paziente e rischio
di mancata supervisione medica

Costo superiore rispetto a statina generica

Popolazione generale che non riesce ad aumentare
I"apporto di fibra con la sola dieta

Pazienti con ipercolesterolemia lieve e rischio CV non
elevato*

Pazienti con ipercolesterolemia lieve e sindrome
metabolica

Pazienti con ipercolesterolemia lieve e rischio CV non
elevato*

Pazienti intolleranti a piu statine

In aggiunta alla terapia farmacologica per pazienti che
non raggiungono livelli ottimali di C-LDL

- Popolazione generale

Pazienti con ipercolesterolemia lieve e rischio CV non
elevato*

Pazienti con ipercolesterolemia lieve-moderata e rischio
CV non elevato**

Pazienti intolleranti a piu statine o che rifiutano la terapia
con statine

Pazienti con ipercolesterolemia lieve-moderata e rischio
CV non elevato***

Pazienti con ipercolesterolemia lieve e sindrome
metabolica’

Pazienti intolleranti a piu statine

Pazienti che non raggiungono livelli ottimali di C-LDL con
la terapia farmacologica

*pazienti in cui sia richiesta una riduzione del colesterolo LDL non superiore al 10-15%, ** pazienti in cui sia richiesta una riduzione del colesterolo LDL non superiore al 20-25%, ***pazienti in
cui sia richiesta una riduzione del colesterolo LDL non superiore al 20%, °studi effettuati pressoché esclusivamente solo nella popolazione asiatica e quindi, non facilmente trasferibili ad altre

popolazioni, * Anche in associazione a statina in pazienti con modesto incremento della trigliceridemia e/o della glicemia, C-HDL: colesterolo HDL, C-LDL: colesterolo LDL, CV: cardiovascolare;
TG: trigliceridi.




Effetti CV e metabolici

Substance

Effects on cardiovascular events/mortality Additional proposed effects

Soy

Dietary fibers

Plant sterols & stanols

Policosanol

Red yeast rice

Berberine

Soy products

Ischemic stroke: — 34%
Myocardial infarction: —45% [26]
Isoflavones

Ischemic stroke: — G5%
Myocardial infarction: —63% [26]
Coronary events: — 14%

Coronary deaths: —27% [34]

Unknown

Unknown

Total mortality: — 33%
Cardiovascular deaths: —30% [G8]
Coronary revascularization: —33%

Unknown

Isoflavones

1 BMD in post-menopausal osteoporosis

Relieve of vasomotor symptoms of menopause
Prevention of breast, endometrium and prostate cancer

1 Body weight

1 Waist circumference

| Blood pressure

| Fasting glucose

(in high-risk subjects with either type 2 diabetes or
at least 3 CVD risk factors)

Anti-inflammatory
Activation of cellular stress responses

Reduction of apoB-48 secretion from intestinal and hepatic cells

Reduction of cholesterol synthesis

| LDL oxidation
| Platelet aggregation
1 Smooth muscle cell proliferation

Suppression of adipogenesis by regulating a transcription
factor in 3T3-L1 cells
Decreasing glycerol-3-phosphate dehydrogenase activity

Inhibition of hepatic cholesterol and TGs synthesis through
the activation of AMP-activated protein kinase ( AMPK)
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Concetto di salute e malattia

¥ ¥
“Salute & uno stato di completo ?; E
. =]
benessere fisico, mentale e = o
sociale e non una mera assenza % E
di malattia o infermita.” 3 &
= £

World Health Organization /
0 < > < i > 100

Discase Semi-Health Health

Fonte: Kwak and Juckes (2001) Food Control 12. 99-107



6.4 Dietary supplements and functional
foods active on plasma lipid values

Innovative nutritional strategies to improve dyslipidaemias have
been developed; they are based either on changing some ‘risky’
dietary components or on encouraging the consumption of specifi-
cally targeted ‘healthy' functional foods and/or dietary sup-
plements; these so-called ‘nutriceuticals’ can be used either as
alternatives or in addition to lipid-lowering drugs.*

Mutritional evaluation of functional foods includes not only the
search for the clinical evidence of beneficial effects relevant to
improved health or reduction of disease risk, but also the demon-
stration of good tolerability and the absence of major undesirable
effects. The substantiation of health claims relevant for each food
should be based on results from intervention studies in humans
that are consistent with the proposed claims 28

Owerall, the available evidence on functional foods so far ident-
ified in this field is lacking; the major gap is the absence of diet-
based intervention trials of sufficient duration to be relevant for
the natural history of dyslipidaemia and CVD.



“2Perché consumare nutraceutici?

A

Pro e contro

Nutraceutici Farmaci
Tossicita ed effetti collaterali minore maggiore
Possibilita di ingerimento maggiore minore
Costi maggiori minori

Efficacia d’azione minore maggiore




The lower the better

Eventrates (%)

30 - 45 - Placebo
[
25 Secondary prevention
20 <
15 @ LIPIE: - Placebo
LIPIC: - R @ CARE - Placebo
CARE - Rx
HF% - Bx W HFS - Placebo
] S TNT - ATV10
10 PRWET - ATVED CpROVET - PRA WOSCOPS - Placebo @
- ATV . AFCAPS- Placebom
5 AFCAPS - R i ——
B A5C0T - Flacebo
W ASCOT- Rx Primary prevention
0 1 1 1 T 1 | I 1

1.0 1.6 2.1 2.6 3.1 3.6 4.1 4.7 5.2
LDL-C {mmaol/L)

Key: LDL-C= low-density lipoprotein cholesterol; Rx= statin therapy;
FRA = pravastating ATV = atorvastatin

Adapted from: Rosensen RS, Exp Opin Emerg Drugs 2004,9:269-79 and La
Riosa JCH


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjd7ZfnxffLAhVItRoKHf4wBSkQjRwIBw&url=http://www.medscape.com/viewarticle/515177_2&psig=AFQjCNEtcCruTAoWL0wZLYHVNG27yg--zQ&ust=1459947286055992




9. Available RCT evidence indicates a clear net absolute benefit of initiation of
moderate-to-intensive statin therapy at a baseline estimated 10-year
ASCVD risk of >7.5%.

10.Available RCT evidence indicates that when baseline ASCVD risk is 5.0%
to <7.5%, there is still net absolute benefit with moderate-intensity statin
therapy. However, the tradeoffs between the ASCVD risk-reduction benefit
and adverse effects are less clear. Thus, a clinician-patient discussion is
even more important for individuals with this range of ASCVD risk. The net
benefit of high-intensity statin therapy may be marginal in such individuals.



msascpnal DEQUELANZA alle statine

the

fact that clinical trials tend to exclude older
subjects, subjects

with co-morbidities, with a history of muscle-
related symptoms

or at risk for myopathy or even have a run- in
period that

I\\lﬁll IIJI\P‘ -1 Ilﬂ:f\ﬁ"f‘ Il':+|ﬂ ":IJI\ f\;"\ﬁ"f‘
CACITUUCOS SU UJCLL) VVILIT OIUCT TITITCLLLS
Statin comparison Medical condition of Alanine transaminase Creatine kinase ten times Rhabdomyolysis MNon-vascular death
higher vs lower participants three times upper limit  upper limit of normal, or higher vs lower higher vs lower
of normal myopathy
higher vs lower higher vs lower
PROVE-IT (4162YF A 80mgvsP 40mg Acute coronary syndromes 69 (3-3%) vs 23 (1-1%) 2 (0-1%) ws 3 (0-15%) 0 (0%) vs 0 (0%) 17 (0-8%) vs 27 (1-3%)
PhaseZ oftheAtoZ SB0mgvs520mg Acute coronary syndromes 19 (0-9%) vs 8 (0-4%) 9 (0-4%) vs 1(0-04%) 3 (0-1%) vs 0 (0%) 21(0-9%) vs 21(0-9%)
trial* (4497
TNT* (10 001)* A 80mgvsA10 mg Stable CHD 60 (1-2%) vs 9 (0-2%) (0-0%) vs (0-0%) 2(0-04%) vs3(0-06%) 158 (3-2%)vs 127 (2-5%)
IDEAL (3888) ABOmgvs520-40mg  Stable CHD 43(0-97%)vs5(0-11%)  6(0-14%)vs11{0-25%)  2(0-05%)vs3 (0-07%) 143 (3-2%) vs 156 (3-5%)
SPARCL* (4731)® A 80 mg vs placebo Post stroke or TIA (no 51(2-2%) vs 11 (0-5%) 7 (0-3%) vs7 (0-3%) 2 (0-1%) vs 3 (0-1%) 117 (4-9%) vs 94 (3-9%)
CHD%)

CHD=coronary heart disease. TIA=transient ischaemic attack. A=atorvastatin. P=pravastatin. S=simvastatin. *Reported as persistent elevation in alanine or aspartate transaminase.

Table 2: Safety results from large randomised trials of intensive statin therapy

a 1.5-5 % incidence of statin-induced myopathy Lancet 2007; 370: 1781-90




Factors associated with muscle pain during
high dose of statin (Primo STUDY)

OR 95% CI P value

History of muscle pain with another LLT 10.12 8.23-12.45 = 0.0001
Unexplained eramps 414 3.46—4.95 =0.0001
History of elevated CK 2.04 1.55-2.68 =0.0001
Family history of muscular symptoms 1.93 1.10-3.34 0.022
Family history of muscular symptoms with LLT 1.89 1.12-3.17 0.017
Hypothyroidism 1.711 1.10-2.65 0.017
Duration of statin treatment
More than 3 months 0.28 0.21-0.37 =0.0001
Treatment with antidepressants 0.561 0.35-0.74 0.0004
Type of statin®

Atorvastatin 1.28 1.02-1.60 0,035

Simvastatin 1.78 1.39-2.29 =0.0001

Fluvastatin XL 0.33 0.26-0.42 <0.0001

CI, confidence interval; CK, creatine kinase; LLT, lipid-lowering therapy; OR, odds ratio; Multivariate logistic regression was performed to caleulate the
adjusted odds ratios with 95% confidence intervals.
40dds ratios were caleulated using pravastatin as the reference.

(;\} Cardiovascular Drugs and Therapy 19 403-414 2005



