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Changes in the proportion of individuals in different LDL-C ranges between 
the studies performed in 2004, 2006 and LIPIDOGRAM2015 cohort study 
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Banach M, et al. Eur Heart J 2017;38 (suppl_1):ehx493.P5306. 







Jackevicius CA et al. JAMA. 2002;288:462-467.

Adherence Lowest When Therapy Was Preventive
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Cohort study using linked population-based administration data from Ontario, Canada (N=143,505)).





Statin doses a year after ACS, PCI OR CABG in Poland

Simvastatin

Atorvastatin

Rosuvastatin

Dose

23,7±13,2

32,8±15,2

14,6±8,1

2,46±0,78

2,38±1,00

2,21±1,07

LDL-C

Jankowski P i wsp. Arch Med. Sci 2015 



Definition of statin intolerance 

Rosenson R, Baker S, Banach M, et al. JACC 2017;70(10):1290-1301.



Cumulative incidence for recurrent myocardial infarction, coronary heart disease events and all-cause
mortality for beneficiaries with statin intolerance and high adherence to high intensity statins.

	 	 	

After multivariable adjustment, the hazard ratio comparing beneficiaries with statin intolerance to those with high statin adherence was
1.50 (95% CI: 1.30, 1.73) for recurrent MI, 1.49 (95% CI: 1.32, 1.68) for CHD events and 0.96 (95% CI: 0.87, 1.06) for all-cause mortality

p<0.001
p<0.001

p=0.40



2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce 

cardiovascular risk (European Heart Journal 2019 -doi: 10.1093/eurheartj/ehz455)
www.escardio.org/guidelines

Treatment  goals for  low-density lipoprotein 
cholesterol (LDL-C) across  categories of total 

cardiovascular disease risk
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Low

Moderate

High

Very-High

3.0 mmol/L  
(116 mg/dL)

Treatment goal  
for LDL-C

2.6 mmol/L  
(100 mg/dL)

1.8 mmol/L  
(70 mg/dL)

1.4 mmol/L  
(55 mg/dL)

& ≥50%  
reduction  

from  baseline

Low Moderate High very-High CV Risk

•SCORE<1%
•SCORE ≥1% and <5%
•Young patients (T1DM <35 years; T2DM <50 years)  with DM duration 
<10 years without other risk factors

•SCORE ≥5% and <10%
•Markedly elevated single risk factors, in particular  TC >8 mmol/L (310 mg/dL) or LDL-
C >4.9 mmol/L  (190 mg/dL) or BP ≥180/110 mmHg
•FH without other major risk factors
•Moderate CKD (eGFR 30–59 mL/min)
•DM w/o target organ damage, with DM
duration ≥10 years or other additional risk factor

•ASCVD (clinical/imaging)
•SCORE ≥10%
•FH with ASCVD or with another  major risk factor
•Severe CKD (eGFR <30 mL/min)
•DM & target organ damage: ≥3  major risk factors; or early 
onset of  T1DM of long duration (>20 years)

Extremely-High1.0 mmol/L  
(40 mg/dL)

http://www.escardio.org/guidelines


We Still Need Drugs that Helps High-risk Patients
to Achieve LDL-C Goal

LDL-C Achieved, mg/dL (mmol/L)
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LDL-C goal*

Patient adds ezetimibe

15% reduction in LDL-C

Patient 

titrates statin

8% reduction in LDL-C

Patient receives 

first statin

35% reduction in LDL-C

60% reduction in LDL-C

Patient adds XXX

Illustrative

*LDL-C goal for high-risk and very high-risk patients as defined by ESC/EAS guidelines for the management of dyslipidemias.

Reiner Z, et al. Eur Heart J 2011;32:1769–818.
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intolerance 

NEW LDL-C goal*



We Still Need Drugs that Helps High-risk Patients
to Achieve LDL-C Goal
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*LDL-C goal for high-risk and very high-risk patients as defined by ESC/EAS guidelines for the management of dyslipidemias.

Reiner Z, et al. Eur Heart J 2011;32:1769–818.

Patient receives 

PCSK9 inhibitor

With statin 

intolerance 

Patient receives 

Nutraceuticals combination 

NEW LDL-C goal*
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Effects of a high-fat meal on FMD and NID in CHD patients after 6 wks 
of RYR treatment vs placebo (routine group). 

Shui Ping Zhao et al. Circulation. 2004;110:915-920*Flow-mediated vasodilation (FMD); nitroglycerine-induced vasodilation (NID)



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

Shui Ping Zhao et al. Circulation. 2004;110:915-920



This is a 3-month prospective randomized open-label
interventional study in patients with elevated plasma hsCRP
levels (>2 mg/L) and LDL-C of 100–160 mg/dL. The effect of
either an oral cholesterol-lowering nutraceutical combination
(NC) or no active treatment (noNC) was tested on LDL-C, hsCRP
and endothelial microparticle (EMPs) levels.

*EMPs are small debris derived from endothelial cells membrane
fragmentation; their release into circulation occurs in response to either
endothelial activation, injury, proliferation or apoptosis



*4,870 patients with a documented previous myocardial infarction
(MI) were randomly assigned to twice-daily treatment with XZK 600
mg (300-mg capsule contains monacolin K at dose 2.5 to 3.2
mg/capsule) or placebo, administered orally for an average of 4.5
years.

Lu Z, et al. Am J Cardiol. 2008;101(12):1689-93.

No treatment-related SAEs reported, and XZK appeared to be well
tolerated by patients. Total adverse experiences and discontinued
participation were similar in both groups. Changes in laboratory
findings did not differ between the groups. Minor occasional and
transient increases in serum transaminase and CK were observed in
both groups.









ScientificSessions.org #AHA19

Comparative effects of nutraceuticals on LDL-C



ScientificSessions.org #AHA19

Comparative effects of nutraceuticals on HDL-C



ScientificSessions.org #AHA19

Comparative effects of nutraceuticals on TGs





Cicero et al. Nutrition & Metabolism (2017) 14:61 



Armolipid Plus®

Barrios V, Banach M, et al. Atheroscler Suppl. 2017 Feb;24:1-15. 







Armolipid Plus®





Ezetimibe/nutraceuticals   
OR ezetimibe + nutraceuticals 

OR PCSK9 inihibitors



*Literature was searched from inception to Feb 27th, 2019.

Original studies were included if they met the
following criteria: (i) being a RCT with either parallel or
cross-over design, (ii) testing the safety of RYR
supplementation alone or in combination with other
nutraceutical compounds, (iii) reporting all the adverse
events, (iv) having an appropriate controlled design and
(v) blinding participants to the treatment allocation.

Data were pooled from 53 RCTs comprising 112
treatment arms, which included 8535 subjects, with
4437 in the RYR arm and 4303 in the control one. For
reasons largely independent of the tested
nutraceuticals (i.e. withdrawal of informed consent
and personal problems), 144 subjects prematurely
terminated the trials in which they were enrolled.
Therefore, the meta-analysis was performed on the
other subjects (intention-to-treat (ITT) population).

	



RYR and musculoskeletal disorders

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%CI 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).



RYR and musculoskeletal disorders

Fig. 3. Forest plot comparing the RYR associated risk of
MuD. Subgroup analysis stratified by treatment duration.
RYR: Red yeast rice, MuD: Musculoskeletal disorders.

Fig. 4. Forest plot comparing the RYR associated risk of
MuD. Subgroup analysis stratified by intervention type.
NC: nutraceutical, RYR: Red yeast rice, MuD:
Musculoskeletal disorders.



RYR and musculoskeletal disorders

Fig. 5. Forest plot comparing the RYR associated risk of
MuD. Subgroup analysis stratified by presence of statin
intolerance or statin therapy. RYR: Red yeast rice, MuD:
Musculoskeletal disorders.

Fig. 6. Forest plot comparing the RYR associated risk of
MuD. Subgroup analysis stratified by control treatment.
RYR: Red yeast rice, MuD: Musculoskeletal disorders.



	

No Non-MuD was experienced by subjects enrolled
in 34 studies among those selected. In the others,
meta-analysis showed reduced risk of Non-MuD vs.
control (OR 0.59, 95%CI 0.50,0.69). Subgroup
analyses confirmed the high tolerability profile of
monacolin K at the tested doses. Considering the
entire population, meta-regression analyses did not
suggest an increased risk for RYR associated Non-
MuD depending on age (slope: -0.03; 95%CI: -0.06,
0.003; two-tailed p = 0.08). Increasing daily doses of
monacolin K were negatively associated with
increasing risk of Non-MuD (slope: -0.10; 95%CI: -
0.17, -0.03; two-tailed p < 0.01).

RYR and non-musculoskeletal disorders



	

No SAE was experienced by subjects enrolled in 48 studies among those selected. In the others, meta-analysis
showed reduced risk of SAE vs. control (OR 0.54, 95%CI 0.46,0.64). Considering the entire population, meta-
regression analyses did not suggest an increased risk for RYR associated SAE depending on age (slope: -0.15; 95%CI: -
0.49, 0.19; two-tailed p = 0.39) or monacolin daily dose (slope: -0.02; 95%CI: -0.24, 0.20; two-tailed p = 0.86).

RYR and serious adverse events (SAE)



TAKE HOME MESSAGE: 

(…) It is, however, important to once again emphasize that high quality
nutraceuticals cannot replace lipid-lowering therapy but might essentially
help to optimize it (reducing CV residual risk). Taking into account the
influence of some of the presented nutraceuticals on different lipid
parameters, it seems that this therapy might be especially important to
consider for (1) patients with mixed dyslipidemia, especially (2) atherogenic
dyslipidemia in patients with diabetes and MetS, (3) in patients with low-to-
moderate hypercholesterolemia not on target, as well as (4) in all patients
with statin-associated side effects, who cannot be treated with
statins/suitable doses of statins and are at higher risk of CV events.




