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Some gquestions

* Do they have demonstrated significant
lipid-lowering effects in humans?

* Are they safe?

* Do they have some effects on vascular
health beyond «cosmetic» lipid-lowering
effects?
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Evidence/Efficacy

Clinical evidence

Red Yeast Rice +++
Berberine ++
Soluble Fibers +++
Phytosterols +++
Garlic ++
Artichoke ++
Vegetal proteins ++
Policosanols ++
Panthetine +

Guggul +

Cicero AF et al. Food Funct. 2017; 8(6):2076-2088. -

Clinical efficacy
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A Meta-Analysis of RYR: An Effective and Safe
Approach for Dyslipidemia

RYR Placebo Mean Difference Mean Difference
dy or Subqroup : i IV, Random, 95% ndom.95%Ct
3.1.1 RYR/P Europe
Affuso 2010 349 075 24 438 054 24 71% -089[1.26,-0.52) ——
Barrat 2012(1) 326 072 15 38 047 15 62% -0.54[-0.98,-0.10] B
Barrat 2012(2) 3.23 098 15 38 047 15 49% -057[1.12,-0.02) -
Barrat 2013 334 067 43 401 075 50 85% -0.67[0.95-039 —
Bogsrud 2010 288 06 22 429 1 20 54% -1.41[-1.91,-09) =
Marazzi 2011 3.08 054 40 453 065 40 87% -145[1.71,-1.19 e
Ogier 2013 356 046 19 452 089 20 62% -0.96[-1.40,-0.52 ” o
Subtotal (95% CI) 184 184 47.0% -0.94[.1.24,.0.63] .

Heterogeneity: Tau?= 0.12; Chi*= 26.16, df= 6 (P= 0.0002); F=77%
Testfor overall effect Z=6.08 (P < 0.00001)

3.1.2RYR/P USA

Becker 2009 332 095 30 388 085 29 59% -0.56[1.02,-0.10] =
Heber 1999 343 07 42 453 085 41 786% -1.04[1.38,-0.70] .=
Karl 2012 336 013 23 411 016 14 109% -0.75[-0.85,-0.65] s
Subtotal (95% CI) 95 84 244% -0.79[-0.99,-0.59] *

Heterogeneity. Tau*= 002, Ch*F=343,dl=2(P=0.18), F=42%
Testfor overall effect Z=7.65 (P < 0.00001)

3.1.3 RYR/P Asia

Higashikawa 2012 34 064 27 407 058 27 78% -067[-1.00,-0.39]

Huang 2007 383 089 39 522 089 40 65% -1.39[1.80,-0.98

Lee 2012 27 05 52 35 06 44 93% -080[1.02-058

Yang 2009 341 045 18 371 03 10 50% -0.30[0.84, 6024 B
Subtotal (95% CI) 136 121 28.6% -0.81[-1.16,-0.46]

Heterogeneity. Tau®= 0.09; Chi*= 11.61, df= 3 (P = 0.009), F= 74%
Test for overall effect Z= 4.54 (P < 0.00001)

* Qlll}

Total (95% ClI) 415 389 100.0% -0.87 [-1.03,-0.71]
Heterogeneity: Tau*= 0.06;, Chi*= 47.83, df=13 (P < 0.00001), F=73%
Testfor overall effect Z=10.52 (P < 0.00001)

Test for subaroun differences: ChF=064. df=2(P=0.73).F=0%

2 1 0 1 2
Favours [experimental] Favours [control]

PL0S One. 2014; 9(6): e98611.

EFFECTS ON LDL-C
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Ad evidence-based lipid —
lowering nutraceutical

Class | Level | Active daily | Expected effects | Effects on | Direct vascular effects
doses on LDL-C other CV risk
biomarkers

3-10 mg -15to -25% | ApoB. TFMD. | PWV.
(MonK) hsCRP. | CV events in secondary
MMP2. MMP9 | prevention

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

Reccomended by:
- International Lipid Expert Panel (ILEP)
- 2019 ESC/EAS guidelines
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ORIGINAL CONTRIBUTION

Effect of Red Yeast Rice on Cognitive Functioning

In Schizophrenia
Data From a Pilot Study

Baseline ('1T0) Week 12 (T1) Student 7 Test TO vs T1
Mean bt L] Mean D f P
WCST
Perseverative errors 26.33 17.06 2191 1590 2581 0015
Nonperseverative ermrs 21.03 921 2058 11.51 0. 106 0916
Total errors 4755 2235 4333 2340 2510 0.017
__Perseverative responses - 2976 2020 2597 2007 1923 0063
Categores 348 209 3.64 2.16 —.669 05049
Phonemic fluency 2055 10.649 33.15 580 —2 844 0008
Semantic fluency 40.09 1207 3724 930 1.793 0082
Stroop Test  #2d T T 335 T T 8042 T T8 T T TET T T o

JJ Clin Psychopharmacol 2019;39:210-213) ‘
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Review
Safety of red yeast rice supplementation: A systematic review and meta- m
analysis of randomized controlled trials e

Federica Fogacei™', Maciej Banach™%%*!_ Dimitri P. Mikhailidis®, Eric Bruckert',

Peter P, Toth®", Gerald F. Watts', Zeljko Reiner, John Mandni*, Manfredi Rizzo',

Olena Mitchenko™, Daniel Pella®, Zlatko Fras®, Amirhossein Sahebkar™®, Michal Vrablik®,
Arrigo F.G. Cicero™*, on behalf of the Lipid and Blood Pressure Meta-analysis Collaboration
(LBEPMC) Group, the International Lipid Expert Panel (ILEP)

. Study name Statistics for each study Odds ratio and 25% Cl
Pat I e n tS Odds Lower Upper
ratic  limit limit Z-Value p-Valus
D'addato, S (247 -0 047 001 431 108 028 . |
Marazzi, G (2017) 100 0413 529 0.00 1.00 +
Epigoni, V' (2017) 100 004 2688 000 1.00
Clcero, AF (2016 a) 300 012 7580 06T 0.51 =
M u S C u I ar Cicer, AF (2016 b) 543 025 11886 107 028 - 4
Cicern, AF (2016 c) 308 042 VTA0  0OB8B 050 =
Heinz, T (2016) 034 00 844 -0B65 0,51 -
A ES Kasliwal, RR (2046) 040 o004 181 -153 013 F .
YVerhosven, W (2015) 050 040 235 -0838 038 i
Verhosven, WV (2013} 174 046 662 0.3 0.42 ——
Marazzi, G (2011) 0E7T 013 285 074 D48 R
Bogsrud, MP (2040) 500 023 11071 1.02 031 = 4
Halbert, SC (20107 050 004 597 -055 0.58 -
Backar, DJ (2009} 214 018 249 081 .54 ]
Shang, XB (2007) 033 o0 821 -068 050 =
Heber, O (1993) 300 012 VY9 Q6T 0.50 =
oo4 053 185 -0.22 082 4

b 2 g 0.01 0.1 1 10 100
ala i
IL PRESENTE MATERIALE E RISERVATO AL PER! rogeneky Favours RYR Favours Control
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Review

Safety of red yeast rice supplementation: A systematic review and meta- )
analysis of randomized controlled trials ey
Federica Fogacei™', Maciej Banach™%%*! Dimitri P. Mikhailidis®, Eric Bruckert',

Peter P. Toth®", Gerald F. Watts', Zeljko Reiner, John Mancdini*, Manfredi Rizzo',

Olena Mitchenko™, Daniel Pella®, flatko Fras®, Amirhossein Sahebkar™%, Michal Vrablik',
Arrigo F.G. Cicero™*, on behalf of the Lipid and Blood Pressure Meta-analysis Collaboration
(LEPMC) Group, the International Lipid Expert Panel (ILEP)

Group by Study mame Statistics for sach study Odds ratie and 95% C
Folicurap Odds Lower Upper

ratio  limit limit  £-Valwe p-Vaiee
< {2 weaks O A cabn, S (2017 -0} 017 0.0 431 =1.08 0322 IE o
< 12 weaks Cloem, AF (206 3) 300 012 T580 0LeT 0.51 -
< 12 weaks Cioem, AF (2016 b) 543 0.25 11B.95 1.07 0328 -
< 12 weaks Cicem, AF (2016 ¢) 08 042 TFrao 0.565 Q.50
< 12 weaks Veroeven, ¥ (2015) 050 .10 235 -8 03s B
= 12 wieks Vi rhoerven, W (2013) 174 046 662 031 0.4z .
= 12 weaks Shang, XB (2007) 0 0.01 B2 -DEB 0.50 -
= 12 Weaks 1.09 0.48 250 0.21 0.83 l
at least 12 weaeks Mamzl G (2017) 1.00 0149 B2 0Lom 1.00
gl least 12 waeks Sponl, W (2017) 1.00 0.4 IHEE DLom 1.00
at least 12 wasks Hainz T (2016} 034 0.0 gas D66 0.5
al least 12 weaeks Kaslival, RR: (2018} 010 0,04 1,491 =153 0,13 & L3
al least 12 wenks Mamzi G (2011) s 013 255 .74 0,46 ———
af leasl 12 weeks Bopgared, KF (20100 5.00 0.23 11071 1.02 0.1 -
al leasd 12 weeks Halberl, 22 (2010) 050 0,04 EO7 055 058 el
atleasi 12 weeks Be doer, DJ (2008} 214 098 2486 061 0.54 L]
at least 12 waeks Habar, O (1959) aop 042 THYS 0E7 0.50
at least 12 waaks nex 037 178 -0.51 061
Cwerall 084 053 165 0,22 0.8z t

0,01 0.1 1 10 100
Hetarogangity,
% 12 weaks ~F=0 Favours RYR Favours Control

at lpast 12 weeks =+ F=1




Fharmacological Research 143 (2019) 1-16

Contents lists available at ScienceDirect

Pharmacological Research

journal homepage: www.elsevier.com/locate'yphrs

Review

Safety of red yeast rice supplementation: A systematic review and meta- m
analysis of randomized controlled trials e
Federica Fugacci“" ., Maciej Banach™>%*-!, Dimitri P. Mikhailidis®, Eric Bruckert’,

Peter P. Toth®", Gerald F. Watts', Zeljko Reiner!, John Mandni®, Manfredi Rizzo',

Olena Mitchenko™, Daniel Pella®, Zlatko Fras®, Amirhossein Sahebkar™, Michal Vrablhik",
Arrigo F.G. Cicero™’, on behalf of the Lipid and Blood Pressure Meta-analysis Collaboration
(LEPMC) Group, the International Lipid Expert Panel (ILEP)

Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper

- ratio limit limit Z-Value p-Value
at I e n tS D'Addato, S (2017 - 1) 2,765 0,127 60,028 0648 0517
D'Addato, S (2017 - II) 2528 0,116 54919 0590 0,555

Spigoni, V (2017) 1,727 0,076 39300 07343 0732

Heinz, T (2016) 1,623 0546 4827 0871 0,384 —_——

Kasliwal, RR (2016) 2471 0467 13084 1064 0,287

Verhoeven, V (2015) 0391 0,086 1784 -1212 0,225

Gonnelli, S (2014) 1036 0062 17377 0024 0,981
Moriarty, PM (2014 - 1) 0919 0,078 10,844 -0,067 0,946
N Moriarty, PM (2014 - 1I) 0804 0121 5351 -0226 0821 S
O n Barrat, E (2013 a-1) 1500 0266 8449 0460 0,646 S
Barrat, E (2013 a-1I) 1125 0,183 6935 0127 0,899 _—
Barrat, E (2013 b) 3,061 0,122 76,949 0,680 0,497

Verhoeven, V (2013) 0293 0048 1773 -1336 0181

Affuso, F (2012) 1,036 0062 17377 0,024 0,981
Karl, M (2012) 0,167 0,017 1651 -1531 0,126

Guardamagna, O (2011) 1543 0243 9800 0460 0,646

Marazzi, G (2011) 0487 0042 5599 -0577 0564
Bogsrud, MP (2010) 7125 0,775 65537 1,734 0,083
A E S Halbert, SC (2010) 0500 0,042 5966 -0548 0,584
Becker, DJ (2009) 2143 0,184 24959 0608 0,543
Lu, Z (2008) 0540 0455 0640 -7,096 0,000
Heber, D (1999) 0,129 0,006 2587 -1338 0,181
0588 0501 0689 -6549 0,000 L
Heterogeneity: 12 = 7% 0,01 01 1 10 100
Favours RYR Favours Control

Meta Analysis
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Review

Safety of red yeast rice supplementation: A systematic review and meta- m
analysis of randomized controlled trials e
Federica Fugar.'f.'i“", Maciej Banach™>%*-!, Dimitri P. Mikhailidis®, Eric Bruckert’,

Peter P. Toth®", Gerald F. Watts', Zeljko Reiner!, John Mandni®, Manfredi Rizzo',

Olena Mitchenko™, Daniel Pella®, Zlatko Fras®, Amirhossein Sahebkar™, Michal Vrablhik",
Arrigo F.G. Cicero™’, on behalf of the Lipid and Blood Pressure Meta-analysis Collaboration
(LEPMC) Group, the International Lipid Expert Panel (ILEP)

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

Odds Lower Upper

ratio limit limit Z-Value p-Value
Spigoni, V (2017) 2,509 0,118 53,225 0,590 0,555
Heinz, T (2016) 0,338 0,014 8,440 -0,661 0,509
Karl, M (2012) 0,147 0,007 3,263 -1,213 0,225

Lu, Z (2008) 0,540 0455 0,640 -7,096 0,000 .
Heber, D (1999) 0,976 0,059 16,137 -0,017 0,986
0,541 0457 0641 -7,121 0,000 Q
Heterogeneity: 12 = 0% 0,01 01 1 10 100
Favours RYR Favours Control

Meta Analysis
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Efficacy and safety of berberine for dyslipidaemias: A systematic review and
meta-analysis of randomized clinical trials

Ju Jianging®, Li Jingen®, Lin Qian®, Xu Hao™"

Experimental Contral Mean Difference Mean Difference
E 3 : B = 053 - QED

=
MO eIT, 2 Lo

Pl MVCOHTT . o

atudy or & lean
1.2.1 berberine V5 placebe or no drug

16 RCTs, 2147

.. Kong W.J 2004 28 08 63 36 11 28 48% -0.80[-1.25 -035 2004 ——

p art ICI p an tS Ju SB 2007 476 022 45 554 021 42 T4%  -0.78[-0.87,-069] 2007 -
Zhang YF 2008 255 077 58 324 074 52 BO% 0,60 [0.97,-041] 2008 ——
Zhou YF 2011 272 064 60 326 091 B0  6.4%  -0.53 [-0.81,-025 2011 —
Wang L 2016 338 D16 44 374 026 45 T4%  -0.36[-D.45,-027] 2016 -
Subtotal (85% CI) 270 227 31.5%  -0.62 [0.86, -0.37] <>

Effect on L D L _C Heterogeneity; Taw® = 0,08; Chiz = 43,64, df = 4 (P < 0.00001); 17 = 81%
Tesl for overall effecl: £ =493 (P < 0.00001)
I eV el S 1.2.2 berberine with LLD VS LLD alone
*

He JJ 2007 28 008 38 29 0.1 40 7.a8% 0,10 [-0.14, -0.08] 2007

Yu JY 2007 205 0.55 50 2.32 0.56 a0 B.6% -0.27 [-0.48, -0.05] 2007 -
Kang WJ 2005 287 04893 23 387 08 gl 3.9% 0,70 [-1.25, -0.15] 2008 -
Zheng BB 2008 237 0.8z 33 245 0.82 33 48% -0.08 [-0.50, 0.34]) 2008 .
Su XY 2012 258 1.04 60 3.14 1.23 60 49% 016 [-0.87, 0.25) 2012 T
Wang 20 2013 232 101 283 222 01 278 T.0% 0.10[-0.06, 0.26] 2013 ™
Zhaw J 2014 417 075 i3 B2 08 33 5.2% 1.95 [-2.32, -1.58]) 2004 —

Zhu ¥J 2015 1.78 0.52 50 201 047 50 6.8% -0.23 [-0.42, -0.04]) 2015 ™
Zhan HJ 2015 281 01 40 308 04 40 7.5% -0.24 [-0.29, -0.19] 2015 =
Chen N 2015 361 028 40 356 0.24 40 T.3% 0.05 [-0.06, 0.16] 2015 I
Wang 20 2077 231 101 18O 22 08 180 B.5% 0.09 [0.11, 0.29]) 2097 il
Subtotal {95% CI) 830 820 68.5%  -0.24 [-0.39, -0.10] »

Heterogeneity: Tau® = 0.05; Chi¥ = 139,11, dif = 10 (P < 0.00001); 1* = 93%
Test for overall effect; £ = 3,27 (F = 0,001}

Total (5% C1) 1100 1047 100.0%  -0.38 [-0.53, -0.22] &
Heterageneity: Tau® = 0.08: Chi* = 344.53, df = 15 (P < 0.00001); I° = 96% '1 fj e 0 -;:|=5 jl
Test for overall effect: £ = 4,84 (P < 0,00001) §
URZUN AN RN S RURIAVNIORN Tesl for subgroup differences: Chi* = 6.49, df =1 (P = 0.01), F = B4.6%

Fawvours barberine Fawvours control
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Efficacy and safety of berberine for dyslipidaemias: A systematic review and
meta-analysis of randomized clinical trials

Ju Jianging®, Li Jingen®, Lin Qian®, Xu Hao™"

Experimental Contral Mean Difference Mean Difference
B = 5 ai = " " o RO

a
i

COroup OO, 3 %

ine V5 placebe or ne drug

st lilxLelnn

16 RCTs, 2147

1.3.1 berber

. . Kaong W.J 2004 15 08 &3 Z 1 28 53% -050[-092 -0.08] 2004 —
p artl C | p an tS Ju BB 2007 188 047 45 257 021 42 73% 069077 -061] 2007 -
Zhang YF 2008 161 11 68 205 126 52 51%  -0.44 [-0.88 0.00] 2008 — ]
Zhou YF 2011 175 101 60 265 142 60 52%  -0.90 [-1.34, -046] 2011 -
Wang L 2016 08 023 44 085 024 45 T3%  -0,15[-0.25 -0.05] 2016 -
Subtotal (35% CI) 270 227 30.3%  -0.52 [0.86, -0.18] -

Eff t n TG Heterogeneity: Tau® = 0,12; Chi* = 73,46, df = 4 (P < 0.00001); I* = 95%
e C O Tesl for overall effecl: £ = 3.02 (P = 0.003)
I eV el S 1.3.2 berberine with LLD ¥S LLD alone

He JJ 2007 31 008 3a 33 003 40 7.4% 020 [-0.23, -0.17] 2007 -

Yu Y 2007 1.28 042 50 2.02 098 S0 6.2% -0.74 [-1.04, -0.44] 2007 -

Kang W.J 2008 1686 035 23 202 07 16  57% 0,36 [-0,73, 0.01] 2008 ]
Zheng BB 2008 153 095 33 1.568 0.82 a3 5.3% -0.03 [-0.48, 0.40] 2009 -1
Su XY 2012 183 102 860 223 0497 60 5.8% 040076, -0.04] 2012 ]
Wang 20 2013 191 08 283 161 05 278 T.2% 0.30[0.19,0.41] 2013 -
Zhow J 2014 165 08 33 3 062 33 58% 1,35 [-1.71, -0.89] 2014 B

Zhan HJ 2015 249 047 40 178 0E 410 6.8% 0.71 [0.50, 0.92] 2015 -
Zhu ¥J 2015 286 087 50 2489 1.01 a0 5% 0,43 [-0.82, -0.04] 2015 ]
Chen W 2015 253 038 40 248 0 40 T.0% 0.05[-0.12, 0.22] 2015 T
Wang 20 2017 178 082 180 182 08 180 Fi% 0,96 [0.02, 0.30] 2017 "
Subtotal (35% CI) 830 820 B9.T% -0.18 [-0.41, 0.05] &

Heterageneity: Tau® = 0,13, Chi* = 226,81, of = 10 (P < 0.00001); 1* = 96%
Test for overall effect: 2 =153 (P =0.13)

Total (95% CI) 1100 1047 100.0%  -0.28 [-0.46, -0.10] »

Helerogeneity: Tau® = 0.12; Chi® = 384.00, df = 15 (P < 0.00001); |? = 96% _'2 _'1 3 1' é
Test for overall effect: Z = 3.03 (P = 0.002) Favours berbarine  Favours coniral
e  Tusl for subgroup differences: Chi® = 267, df =1 (P = 0.10), P = 62.5%




Effects of
berberine
on hsCRP
level

Complementary Theraples in Medicine 46 (2019) B1-86
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Effect of Berberine on C-reactive protein: A systematic review and meta- | W)

analysis of randomized controlled trials |

Mohammad Beba®, Kurosh Djafarian®, Sakineh Shab-Bidar"~
Authaors {year) Maan Differance  Weight®

(95%C1]
She llang (017 —_—— D114, D44 211
Fisdeseg ood (2E45] & DG4 {40 6T, DG T
Yusshon by (2017 D123, 1.34) 207
I¥L) Fuig 3045 - DT 2.2, 1.5 =L
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Hindawi

Evidence-Based Complementary and Alternative Medicine
Volume 2018, Article ID 2532935, 8 pages
https://doi.org/10.1155/2018/2532935

Review Article

The Effect of Berberine on Polycystic Ovary Syndrome
Patients with Insulin Resistance (PCOS-IR): A Meta-Analysis
and Systematic Review
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Berberine = Metformine

TaBLE 3: The result of meta-analysis regarding the effect of BBR versus MET.

Indices SMD 95%C]I P

BM® ! 41#242¢343 -0.158"% -0.446~1.130 0.281°
FSH 0.184" -0.305~0.673 0.461°
LH**’ 0130 -0.688~0.429 0.649°
TeLe24183 -0.516 % -1.088~0.055 0.077%
HOMA-[R* 41424243 -0.188"* _0.476~0.100 ).201°

TC“‘H-I‘E-I-Z“Z%IS _2.912~0.446
TGEI41#343 -0.243~0.332

LDL-C*!#1#242¢345 -1.630~0.229
-0.984~1.280

: significant statistical difference (P<0.05) between final value and baseline in BBR group was reported by trial No. x.

: significant statistical difference (P<0.05) between final value and baseline in MET group was reported by trial No. x.
¥ -fixed effect model; Y:random effect model.
. P>0.05.

*: BBR group showed a greater change than MET before and after treatment.

hx
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Berberine potentiates
cyproterone acetate

TaBLE 5: The result of meta-analysis regarding the effectiveness of CPA+BBR versus CPA.

Indices SMD 959%CI P
BM*O*o®747 -0.235™ -0.681~0.211 0.302°
WHR® o747 -0.942% -1.755~-0.129 0.023%
ESH 2.807" -2.688~8.301 0.317°
LH*® -0.723"* -1.111~-0.335 0.001% * *
TeoR6 -0.484 ™ -1.062~0.093 0.100°
FPG*5*’ -0.688"* -0.936~-0.441 0.001% * =
FIN®6¢747 -0.620"* -0.893~-0.348 0.001% * *
LI % AT A ‘6‘?*? [} r*' [ - A A ATE

TC*o*747 -6.188~-1.444 0.002%

TG*6*747 -2.112~-0.920 0.001% * =

LDL-C*%*7 -1.661~-0.685 0.001% * =

HDL-C**7 1.152~1.752 0.001% * *

Notes:

*x significant statistical difference (P<0.05) between final value and baseline in CPA+BBR group was reported by trial No. x.
. significant statistical difference (P<0.05) between final value and baseline in CPA group was reported by trial No. x.
Statistical difference between final value and baseline in each group was not reported in trial No. 8 and 9.

¥ :fixed effect model; “:random effect model.

@: P>0.05; *: P<0.05; % %: P<0.01; * » %: P<0.00L.

*: CPA+BBR group showed a greater change than CPA before and after treatment.
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Efficacy and safety of berberine for dyslipidaemias: A systematic review and
meta-analysis of randomized clinical trials

Ju Jianging®, Li Jingen®, Lin Qian®, Xu Hao™*

R ———

Experimental Control Risk Ratlo Risk Ratio
dy oFf Subgroup arls ol f . 3 ai 3 0559, s - EANOrT, D
1 6 R CTS y 2 147 1.5.1 berberine VS placebo or no drug
. . Fong W.J 2004 o 63 o 28 Mot estimable 2004

p artl C | p ants Zhang YF 2008 5 58 1 52 BT% 448[0.54, 37.13] 2008 T
Wang L 2018 a 44 0 45 4.3% TA6[0.38, 134.52) 2018 -1
Subtotal (95% CI) 165 125 11.0% 5.26 [0.95, 29.24] "‘"’
lolal evenls 2] 1

Heterogeneity: Tav* = 0.00; Chi* = 0.06, df =1 (P = 0.80}; I* = 0%
Test for overall effect: £ = 1,80 (P = 0.06)

Adverse event

1.5.2 berberine with LLD VS LLD alone

r at e Wu JY 2007 11 50 T 50 13.0% 1.57 [0BB, 3.72] 2007 T
He JJ 2007 4 38 3 40 98% 1.40 [0.34, 5.86] 2007 B

Hong WJ 2008 o 23 o 16 Mol estimabla 2008
Zheng BB 2009 0 33 1 33 3.9% 033 [0.01, 7.90] 2009 - "1
Su XY 2012 0 60 1 a0 3.8% 033 [0.01, B.O2] 2012 - =1
Wang ZQ 2013 & 283 500 278 13.2% 012 [0.05, 0.27] 2013 -
Zhou J 2014 3 33 3 33 9.3% 1.00 [0.22, 4.60] 2014 -
Zhu ¥l 2015 18 50 20 50 14.9% 0.52 [0.32, 0.84] 2015 -
Chen N 2018 a 40 &5 40 10.1% 0.80 [015, 2.34] 2015 -
Wang ZQ 2017 3 180 20 180 11.1% 015 [0.056, 0.50]) 2017 -
Subtotal (25% Cl) Ta0 T80 B9.0% 0.49 [0.24, 1.00] “'
Total events 45 119

Heterogeneity: Tau® = 0.71; Ch? = 27.00, df = 8 (P = 0.0007); I* = 70%
Test for overall effect: Z = 1.95 (P = 0.05)

Total (35% CI) 955 905 100.0% 0.64 [0.31, 1.30] &
Total events 53 120

Heterogeneity: Tau® = 0.83; Chi® = 33,42, df = 10 (P = 0.0002); F = 70%
Test for overall effect £2=1.23 (P = 0.22)

IR LA RN awsgey  Test for subgroup differences: Chif = 6.26, df = 1 (P = 0L01), F= 84.0%

1 ] ] ]
0.001 0.1 1 10 1000
Favours berberine  Favours confrol




Effects of RYR-BRB
on FMD

10~

lr.e)
1

P<0.05

mNC
4 - OFL

FFMD absolute variations (%)

0 1

Affuso F et al. Nutr Metab Cardiovasc Dis. 2010;20(9):656-61
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Adjusted RR for
1% increase in FMD

RR 95% Cl Weight
Neunteufl et al, 2000 0.75 [0.63,0.89] 2.9% S
Brevetti et al, 2003 0.87 [0.78,0.97] 4.7% s
Katz et al, 2005 0.83 [0.71,0.97] 3.2% i
Karatzis et al, 2006 0.78 [0.63,0.97] 2.1% ——
Huang et al, 2007 0.88 [0.81, 0.96) 5.6% ool
Yeboah et al, 2007 0.94 [0.89, 1.00] 6.6% na
Takase et al, 2008 0.74 [0.55, 0.99] 1.3% —
Suzuki et al, 2008 0.99 [0.93,1.05] 6.5% -
. Muiesan et al, 2008 0.87 [0.77,0.98] 4.1% steles
F M D a n d CV r I S k : Rossi et al, 2008 0.89 [0.83,0.96] 5.9% ot
Hu et al, 2008 0.85 [0.75, 0.96] 4.0% —_—
1 % F M D i n C r e aS e : Shechter et al, 2009 0.83 [0.70,0.99] 2.8% —_—
Wang et al, 2009 0.66 [0.51, 0.85] 1.5% —
1 2 0/ CV . k Morimoto et al, 2009 091  [0.49,1.71] 0.3%
0 r I S Yaboah et al, 2009 0.94 [0.89, 1.00] 6.6% -
. Ulriksen et al, 2009 1.00 [0.89, 1.13] 4.2% e
r e d u Ct I O n ! Akamatsu et al, 2010 0.79 [0.57, 1.10] 1.0% ———
Akishita et al, 2010 0.80 [0.65,0.99] 2.1% e
Yilmaz et al, 2011 0.55 [0.40, 0.76] 1.1% ——
Santos-Garcia et al, 2011 0.95 [0.90, 1.00] 6.7% -~
Lind et al, 2011 0.99 [0.92,1.05] 6.2% -
Nakamura et al, 2013 0.76 [0.68, 0.85] 4.5% s
Nagai et al, 2013 0.89 [0.73,1.08] 2.3% S
Sawada et al, 2013 0.72 [0.54, 0.95] 1.3% —
Tarro Genta et al, 2013 0.67 [0.51, 0.88] 1.4% ———
M atS usawa Y et al i J Am H eart Careriet al, 2013 0.78  [0.61,0.99] 1.7% —_—
Shechter et al, 2014 0.90 [0.86, 0.93] 7.3% >
ASSOC . 2015;4(11): e002270- Lee et al, 2014 0.94 [0.75, 1.17] 1.9% -_—T
Total 0.88 [0.84,0.91] 100.0% .
; t —
Random effects model 05 07 1 15 2

Heterogeneity: 1?°=63%, Chi?=72.13, P<0.00001 Decreased Increased
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Test for overall effect size: Z=7.31 (P<0.00001) CV event CV event
Risk Ri



Effects of RYR-BRB on
arterial stiffness

. Baseline Post-treatment 11
95
10,5
9.4+2.0 *
*
IJ;- 9 - 10
""E'- E 8.5 —
b= 85 E mBa=elne PWY
é ’ o g ] E-morth PWY
o 8.3¢1.7
!U BS5 - |
8 *
B - I
TS s
NC noNC ’ Mo CKD ' CKD

Pirro M et al. Pharmanutrition 2013  Cicero et al. The Open Hypertension J 2013
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A Total CV events

Author Population RR 95%ClI RR (95% CI)
Kato 2012 ESRD 3.40 0.71-16.36 —
Amﬂ'ri can *Kitahara 2005 ESRD 7.03 1.49-33.12 "
Matsuoka 2005  GEN/ELD 68.91 3.90-1218.25 —_—p
Meguro 2009 CVD 5.10 1.03-25.17 —J—
H ea rt *Miyano2010  GEN/ELD 9.01 1.08-75.03 e s
. i Morimoto 2009 ESRD 7.67 1.81-32.56 — e
Association. Munakata 2011 ESRD 198 1.11-3.54 -
! *Munakata 2012 HTN 2.97 0.98-9.06 W
Nakamura 2010 DM/CVD 1.57  1.00 - 247 HF
Orlova 2009 CVD 527 3.03-9.18 -+
* Sugamata2011  CVD 1.66 1.05-2.62 -F
* Tanaka 2011 ESRD 1.51 0.70-3.23 -
* Tomiyama 2005 CVD 547 2.69 - 11.11 -
Yoshida2012 DM 147 0.98-2.19 T
Overall 2.89 1.99 -4.20 %
Overall (High quality studies) 295 1.63-5.33 -

R R 95%C| fO r CI I n I C al even tS Test for heterogeneity: 12=66.0%, P<0.001 > 1 " =
A= CV events B

Test for overall effect: Z=5.57, P<0.001

CV mortality

— - Author Population RR  95%ClI RR (95% CI)
B f— CV m O rtal Ity Kato 2012 ESRD 16.90 1.12 - 255.69 ——
* Kitahara 2005  ESRD 7.03 1.49-33.12 R
. Matsuoka 2005  GEN/ELD 68.91 3.90 - 1218.25 —_—
C: TO t al mo rtal | ty Meguro2009  CVD 10,00 1.32-75.85 T ——
* Miyano 2010 GEN/ELD 9.01 1.08-75.03 S S
Morimoto 2009 ESRD 7.67 1.81-32.56 ]
* Tanaka 2011 ESRD 361 0.97-13.44 —
Overall 7.68 3.91 -15.07
Overall (High quality studies) 5.36 2.17 -13.27 P

0.1 1 10 100
Test for heterogeneity: 12=0.0%, P=0.686

A N | ncrease | n PWV by 1 m / S c Test for overall effect: Z=5.92, P<0.001
corresponds with an increase of e Fodln W SR o o

0 0 0 . Amemiya 2011 ESRD 2.06 0.52:8.11 e e
12%, 13%, and 6% in total CV Cren201i RD _ 511 155. 1706 1=
] * Kitahara 2005 ESRD 1.79 0.93-3.46
events, CV mortality, and all-cause “Myamo2ot0  GENELD 247 125707 e
mortality, respectively. Tormason . ESRDT ses 0gb.770 o
* Turin 2010 GEN 6.80 1.40-32.91
Overall 2.48 1.82-3.37 ¢
Overall (High quality studies) 245 1.56 - 3.86 S
Charalambos Vlachopoulos et al. 01 1 10 100

Hypertension. 2012;60:556-562 Textfor overal sffect 25,78, <0001
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Long term effects ...

- 263 never statin-treated subjects with 5
years follow-up

- 102 never statin-treated subjects with
10 years follow-up

Cicero AF, Mazza A,
Data on file 2019
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LDL-C Non-HDL

Baseline ®m2 months 012 months ®m60 months 120 months

Cicero AF, Mazza A, Data on file 2019
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Review
Safety of red yeast rice supplementation: A systematic review and meta- M
analysis of randomized controlled trials ey

Federica Fogacci™', Maciej Banach™*""*', Dimitri P. Mikhailidis®, Eric Bruckert',

Peter P. Toth®", Gerald F. Watts', ieljkn Reiner’, John Mancini®*, Manfredi Rizzo',

Olena Mitchenko™, Daniel Pella”, Zlatko Fras®, Amirhossein Sahebkar™", Michal Vrablik’,
Arrigo F.G. Cicero™", on behalf of the Lipid and Blood Pressure Meta-analysis Collaboration
(LBPMC) Group, the International Lipid Expert Panel (ILEP)
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Forest plot comparing the RYR

associlated risk of MuD In the entire
population
Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit Z.-Value p-Value

D'Addato, S (2017 -1) 017 001 431 -108 028 k —

Marazzi, G (2017) 100 019 521 000 1.00 —-*——
Spigoni, V (2017) 100 004 2668 000 1.00

Cicero, AF (2016a) 300 0.12 7590 067 051 =
Cicero, AF (2016b) 543 025 11896 107 028 - :
Cicero, AF (2016¢) 308 012 7780 068 050 -

Heinz, T (2016) 034 001 844 -066 051 =
Kasliwal, RR (2016) 010 001 191 -153 013 K -

Verhoeven, V (2015) 050 010 235 -088 038

. i
Verhoeven, V (2013) 174 046 662 081 0.42 —
Marazzi, G (2011) 057 013 255 -0.74 0.46 ——
Bogsrud, MP (2010) 500 023 110.71 1.02 0.31 - A
Halbert, SC (2010) 050 004 597 -055 0.58 -
Becker, DJ (2009) 214 018 2496 0.61 0.54 2
Shang, XB (2007) 033 001 821 -068 0.50 -
Heber, D (1999) 300 012 7579 0.67 0.50 -
0% 053 165 -022 0.82 <D
0.01 0.1 1 10 100

Heterogeneity: 1?= 0
Favours RYR Favours Control
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JACC STATE-OF-THE-ART REVIEW

The Role of Nutraceuticals in

Statin Intolerant Patient )
atin Iintoleran atients

Maciej Banach, MD, PuD,*"™* Angelo Maria Patti, MD,“* Rosaria Vincenza Giglio, BSc,” Arrigo F.G. Cicero, MD, PxD,"
Atanas G. Atanasov, PuD,”' Gani Bajraktari, MD, PuD,* Eric Bruckert, MD, PuD," Olivier Descamps, MD, PuD,"
Dragan M. Djuric, MD, PuD,* Marat Ezhov, MD, PuD,' Zlatko Fras, MD, PuD,™ Stephan von Haehling, MD, PuD,"
Niki Katsiki, MD, PuD,” Michel Langlois, MD, PuD," Gustavs Latkovskis, MD, PuD," G.B. John Mancini, MD,’

Dimitri P. Mikhailidis, MD,* Olena Mitchenko, MD," Patrick M. Moriarty, MD," Paul Muntner, PuD,"

Dragana Nikolic, PuD," Demosthenes B. Panagiotakos, PuD," Gyorgy Paragh, MD, PuD,* Bernhard Paulweber, MD,"
Daniel Pella, MD, PuD,* Christos Pitsavos, MD, PuD,** Zeljko Reiner, MD, PuD,"" Giuseppe M.C. Rosano, MD, PuD,“~"¢
Robert S. Rosenson, MD,** Jacek Rysz, MD, PuD,*" Amirhossein Sahebkar, PuarmD, PuD,"

Maria-Corina Serban, MD, PuD,** Dragos Vinereanu, MD, PuD,"" Michal Vrablik, MD, PuD," Gerald F. Watts, DSc, PuD,"
Nathan D. Wong, PuD,” Manfredi Rizzo, MD, PuD,” on behalf of the International Lipid Expert Panel (ILEP)
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JACC STATE-OF-THE-ART REVIEW

The Role of Nutraceuticals in E
L L l
Statin Intolerant Patients
TAEBLE 11 Nutraceuticals in Combination: Armolipid Plus
Expected Effects
Class Level Active Daily Doses on LDL-C Safety Issues

RYR 200 mg (equivalent to Monacolin K~ —15% to —30% No safety
3 mqg), Policosanol 10 mg, berberine concerns
500 mgqg folic acid (0.2 mqg),
astaxanthin (0.5 mg), and coenzyme

Q10 (2 mg)
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The next step ...

Do we need a next step ???
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