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ABSTRACT:

Purpose: Increasing evidence reinforces the benefits of reduction of low-density lipoprotein (LDL-C) levels on
cardiovascular outcomes. Different targets are suggested based on cardiovascular risk (CVR). According to the current
European guidelines, a goal of LDL-C< 115mg/dL is desirable for patients with low-moderate CVR. However, a high
percentage of these patients are far from this target. Nutraceuticals are “food supplements” that may help to achieve
this goal in this population. In this retrospective analysis, we evaluate the effects of dietary supplementation with a novel
monacolin/berberine/bergamot nutraceutical formulation on plasma lipid levels of subjects with low-moderate

hypercholesterolemia who are not treated with conventional drug or other dietary supplements.

Patients and Methods: 526 adult patients with hypercholesterolemia were retrospectively selected from the database
of participant family practitioners according to prespecified criteria. All selected patients had a baseline and 30-day value
of total cholesterol (TC), LDL-C, high-density lipoprotein cholesterol, triglycerides, C-reactive protein, and transaminases
and have started a dietary supplementation with this novel nutraceutical. Similarly, 104 subjects with comparable clinical

features but not treated with any supplements were also selected.

Results: At 30-day, the administration of nutraceuticals was associated with a significant reduction of LDL-C (124 + 14
vs. 100 + 13 mg/dL, A 24.5mg, p-value <0.0001) and TC levels (210 + 56 vs. 187 + 60, p-value < 0.0001), in the absence of

a significant change of transaminase levels. No side effects were reported in the database during the observation period.
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Conclusion: This novel nutraceutical is an effective dietary supplement to achieve a significant and early LDL-C reduction

in patients with hypercholesterolemia at low-moderate CVR.
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INTRODUCTION
Several epidemiological studies have documented the
strong correlation between high cholesterol blood levels
and cardiovascular death [1-3]. This parameter, along
with hypertension, diabetes, obesity, smoking, and a
family history of coronary artery disease, is considered a
major risk factor for atherosclerotic diseases[2-5].

In addition, the reduction of cholesterol levels was
associated with a significant reduction in the occurrence

of major cardiovascular events (MACE), suggesting the
need for an early introduction of lipid-lowering drugs to
maintain good cardiovascular health[2-4,6].

While the introduction of statins, alone or in
association with ezetimibe and/or proprotein convertase
subtilisin/kexin type 9 (PCSK9) inhibitors, is mandatory in
patients at high and very high cardiovascular risk for

obtaining a significant reduction of cholesterol levels and

improving outcomes [2,6], the role of functional foods
(known as “nutraceuticals”) is assuming a central role in
patients with low to moderate cardiovascular risk given
their proven clinical benefit and good tolerability[7]. The
latest ESC (European Society of Cardiology) Guidelines for
the Management of Dyslipidaemias [2] indicate dietary
supplements and nutraceuticals as useful tools, in
association with diet and a healthy lifestyle, for the
management of cardiovascular risk factors like low-
density lipoprotein cholesterol (LDL-C) and triglycerides
(TG.) Nutraceuticals are particularly beneficial in patients
with low to moderate cardiovascular risk, in whom a
modest reduction in LDL-C values may be sufficient to
reach the recommended target[8].

In these patients, the association of nutraceuticals to
lifestyle modifications may allow a better, safe, and more

stable achievement of the suggested target[9].
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Nutraceuticals might also be considered in subjects who
develop side effects with conventional drugs[10].

In these circumstances, treatment with
nutraceuticals is helpful given the tolerability of
preparations and psychological effects related to the
awareness of taking a "natural" substance instead of a
conventional drug, thus avoiding the nocebo effect.
Furthermore, nutraceuticals should be considered in
patients with an absolute contraindication to

conventional drugs[11,12].

Among the different nutraceuticals used in clinical
practice, monacolin K[13,14], berberine[15-18],
bergamot[19-21], vitamin K2[22,23], and coenzyme
Q10[24] showed a synergic effect in reducing blood
cholesterol levels but avoiding damage from oxidative
stress. Most monacolin-based nutraceuticals contain 5 to
10 mg of monacolin K. In 2018, the European Safety Food
Authority (EFSA) evaluated the safety of monacolin-
based nutraceuticals[25]. The minimum dose of

monacolin K that is effective in reducing plasma

Study design and patients selection: The database of 27
family practitioners was evaluated between October
2021 and December 2021. Each family practitioner may
account for up to 1500 patients for the management of
whose dedicated software is used, helping to record any

data (risk factors, diseases, drugs).

The following filter criteria have been applied:

e Age between 35 and 65 years old;
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cholesterol levels is 3 mg[26]. Scientific studies and
marketing analysis indicate that nutraceuticals
containing 3 mg of monacolin K are safe [27]. The EFSA
recommends the use of nutraceuticals with less than 3
mg of monacolin K[25]. The dietary supplement
evaluated in this observation is a new nutraceutical
containing bergamot, vitamin K2, coenzyme Q10, and, as
for EFSA recommendation, less than 3 mg of monacolin
K.

However, the effectiveness of such combination in
reducing blood cholesterol levels in a short period was
not investigated yet. Thus, the present study aimed to
evaluate the safety and efficacy of 30-day dietary
supplementation of this novel nutraceutical dietary
supplement on plasma lipid levels in subjects with mild to
moderate hypercholesterolemia who are not on
treatment with conventional drugs and/or with other

dietary supplements.

e Low or moderate cardiovascular risk profile
according to the current European Society of
Cardiology (ESC) guidelines[2];

e LDL-C levels between 100 and 140 mg/dL;

e No lipid-lowering drugs

e Lipid-lowering nutraceutical supplementation

e Following basic recommendations for a healthy
lifestyle (as reported in table 1)

e Availability of a blood test at time zero and 30-

day

Table 1. Basic Recommendations for Healthy Lifestyle (from WHO)

1. Eat a healthy diet

Eat a combination of different foods, including fruit, vegetables, legumes, nuts and whole grains. Eat at least five portions (400g) of fruit

and vegetables per day.
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2. Consume less salt and sugar

Reduce your salt intake to 3g per day, equivalent to about one teaspoon. It’s easier to do this by limiting the amount of salt, soy sauce,
fish sauce and other high-sodium condiments when preparing meals; removing salt, seasonings and condiments from your meal table;
avoiding salty snacks; and choosing low-sodium products.

The intake of free sugars should be reduced to less than 10% of total energy intake. This is equivalent to 50g or about 12 teaspoons for

an adult. You can reduce your sugar intake by limiting the consumption of sugary snacks, candies and sugar-sweetened beverages.

3. Reduce intake of harmful fats

Fats consumed should be less than 30% of your total energy intake. WHO recommends reducing saturated fats to less than 10% of total
energy intake; reducing trans-fats to less than 1% of total energy intake; and replacing both saturated fats and trans-fats to unsaturated
fats.

The preferable unsaturated fats are found in fish, avocado and nuts, and in sunflower, soybean, canola and olive oils; saturated fats are
found in fatty meat, butter, palm and coconut oil, cream, cheese, ghee and lard; and trans-fats are found in baked and fried foods, and

pre-packaged snacks and foods, such as frozen pizza, cookies, biscuits, and cooking oils and spreads.

4. Avoid use of alcohol

5. Don’t smoke if possible

If you are currently a smoker, it’s not too late to quit. If you are not a smoker, that’s great!
6. Be active

Do at least 30 minutes of walking three times a week

Patients with severe obesity, defined as a body mass Once the above criteria were applied to the database, a

index (BMI) >35 Kg/m2) or bowel disorders were final cohort of 526 patients was used for the final

excluded. analysis, as shown in Figure 1.

Analysis of the database of 27 family
practitioners

Application of filter criteria

104 aged matched subjects not taking
any lipid-lowering nutraceutical
formulation

4038 patients on any lipid-lowering
nutraceutical

526 patients on the selected
nutraceutical formulation

Figure 1. Selection the study population

Similarly, a population of 104 aged-matched subjects
not taking any lipid-lowering nutraceutical formulation
were also selected from the above database. All selected
patients already had a baseline evaluation, including

family and medical history, physical examination (with

blood pressure, heart rate, and BMI assessment), and
blood tests, including total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein
cholesterol (HDL-C), triglycerides (TG), C-reactive protein
(CRP), and transaminases (AST and ALT).


http://www.ffhdj.com/

Functional Foods in Health and Disease 2022; 12(11): 627- 638

The selected patients were all not eligible for statin
therapy because of their risk classification and under
dietary supplement with a nutraceutical in line with the
ESC guidelines[2]; Specifically, we focused on this novel
combination, already licensed in Italy starting from
September 2021 (Liponamed®, PARAF Code 983307632)
given in the form of 1 tablet daily at dinner associated to
basic recommendations for a healthy lifestyle as
indicated in table 1 for at least 30 days. In Italy,
nutraceuticals are indicated by the Department of Health
as dietary supplements with the primary purpose of
optimization of physiological functions without any
preventive or curative action,; thus, their use does not
require any medical prescription, and any subject can get
these “helpful food” according to the released
indications.

As for standard practice from the family practitioner,
weekly follow-up (in the medical office or by phone
contact) was scheduled to monitor control subjects and
patients’ adherence to recommendations and to
evaluate the possible side effects.

The primary endpoint of this analysis was the change
from baseline to 30-day follow-up in TC, LDL-C, HDL-C,
and TG plasma levels. Family practitioners recorded any
adverse events reported by the patients, defined as
untreatable gastrointestinal discomfort, myopathy,
rhabdomyolysis, hepatotoxicity, and pharmacological
interactions as already reported[28,29]. In this patient’s,
dietary supplementation was discontinued.

The study complies with the principle of Good
Clinical Practice and the Declaration of Helsinki.
Institutional Review Board/Ethics Committee approval is
not required for retrospective analysis of the database in
Italy. Informed consent was obtained from all subjects

involved in the study.

Nutraceutical Composition: This nutraceutical is a
formula that contains 4 ingredients beneficial for the
management of lipids in the blood. Each gastro-resistant
tablet contains: Berberis (Berberis aristata DC 83 mg of

which Berberin 63mg); Bergamot (Citrus x bergamia Risso
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& Poit. 100mg) fruit dry extract. In 40% total polyphenols;
Fermented red rice (Monascus purpureus Went. 58 mg)
tit. in 5% monacolin K (equivalent to less than < 3 mg;
Coenzyme Q10 (20 mg); Vitamin K2 (Menaquinone) 75 pg
and relative excipients.

There is scientific evidence that demonstrates that
Berberine can decrease the absorption of monacolin30.
However, Berberine should be used at a high dose (up to
500mg/die) to achieve its effect because of its low
bioavailability (0.7%) and, for this reason, also has some
unwanted side effects[30]. To solve this problem, the
pharmaceutical technology of the double-layer tablets
has been applied to separate Monacolin from Berberine.
Moreover, new technology has been developed to
improve the absorption of Berberine (up to 7 times) to
reduce significantly the amount of Berberine
administered. These technologies are covered by
worldwide Patent PCT/IT2021/0503802.2. Based on the
above, we focused our analysis on the patients treated

with this nutraceutical.

Blood test protocol: The analysis has been performed
only on patients with a sample blood test performed at
baseline (t0), before starting the dietary supplement, and
at 30-days of follow-up (t1). As for standard practice,
recommendations on at least 12 hours of fasting were
given to each patient, and direct measurement of LDL-C
was suggested.

Statistical analysis: Due to the observational nature of
the study, a formal calculation of the study sample size is
not applicable, and only descriptive analyses were
performed. the distribution of continuous data was
tested with the Kolmogorov—Smirnov and the Shapiro—
Wilk test. Normally distributed variables are expressed as
mean = standard deviation (SD), whereas non-normally
distributed variables are expressed as the median and
interquartile range (IQR). Categorical variables are
reported as numbers and percentages. Normally
distributed continuous data were compared using
Student’s t-test. Comparisons between categorical data
were performed using the x2 test. For all tests, a p-value

< 0.05 was considered statistically significant. Differences


http://www.ffhdj.com/

Functional Foods in Health and Disease 2022; 12(11): 627- 638

in TC, LDL-C, HDL-C, TG, and transaminases during follow-
up (t0 vs. t1) were compared using paired t-test. All
statistical analysis was performed using SPSS Version
27.0. P-values <0.05 (two-tailed) were considered

significant.

RESULTS

Table 2. Clinical characteristics of the population at baseline.

Demographics

Age (years)

Sex ratio (M:F)

Cardiovascular characteristics
Smoker

Ex-smoker

Non Smoker

Systemic arterial hypertension

Obesity (BMI 25-35 Kg/m?)
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After filter criteria application, 526 Caucasian patients
with hypercholesterolemia (LDL range 116-140 mg/dL)
were selected and represented the final cohort for
statistical analyses. Among the 526 patients included
(age 53.4 £7.5 years, males 38%), 275 (50%) had systemic
hypertension, and 221 (40%) showed a BMI range of 25-
35 Kg/m2. The clinical characteristics of the analyzed

cohort are described in Table 2.

No. of Patients (n = 526)
53.4+7.5
201: 325

142(27%)
110(21%)
274(52%)
263(50%)
221(42%)

*The study population has been divided according to three age range (35-44y, 45-54y and 55-65y) as reported in figure 2.

B Age 35-44 W Agre 45-54

6%

Age 55-65

Figure 2. Distribution of study population according the age

At 30-day, the administration of nutraceuticals was
associated with a significant reduction of LDL-C (124 + 14
vs. 100 * 13 mg/dL, A 24.5mg, p-value <0.0001) and TC
levels (210 + 56 vs. 187 + 60 mg/dL, p-value < 0.0001), in

the absence of significant changes of transaminase levels

(AST: 28 £+5vs. 28 +4 U/L, p-value 1; ALT: 30+ 6 vs. 30 +
5 U/L, p-value 1) (Table 3). In addition, no significant
changes were observed in CRP (3.9 + 1.5 vs. 3.9+ 14
mg/L, p-value 1; Table 3) and triglycerides (123 * 38 vs.
122 + 34 mg/dL, p-value 0.653).
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Table 3. Plasma levels of the main study biomarkers in the study population.

t0

LDL-C (mg/dL)* 124 + 14
LDL-C (mg/dL) 124 + 16
HDL-C (mg/dL) 61+ 14.6
TC (mg/dL) 210+ 56
Trg (mg/dL) 123 +38
CPK (U/L) 110 £17
AST (U/L) 28+5

ALT (U/L) 306

CRP (mg/L) 3.9+15

FFHD Page 633 of 638
t1 p-value
120 + 18 0.0608
100 + 13 <0.0001
62+7.9 0.167
187 £+ 60 <0.0001
122 +34 0.653
111 + 18 0.354
28+4 1
305 1
39+1.4 1

*LDL-C value from 104 subjects on healthy recommendations only

o side effects were reported in the database of family
practitioners. In the 104 subjects not on lipid-lowering
nutraceuticals, no significant reduction was observed in
the 30-day follow-up compared to baseline (124 + 14 vs.
120 + 18 mg/dL, p-value 0.0608)

DISCUSSION

This is a retrospective multicenter family practice
experience in  managing a population with
hypercholesterolemia, a low to moderate cardiovascular
risk not eligible for statin treatment. The main result of
the present analysis is the significant reduction of LDL-C
within 30-days using a novel nutraceutical composition
on top of lifestyle recommendations. Early modulation of
lipid profile by using a nutraceutical supplement may be
helpful in achieving the LDL target according to the
current ESC guidelines[2], thus preventing cardiovascular
events([2, 3].

Increased LDL-C is strongly associated with major
cardiovascular events (MACE), such as myocardial
infarction, stroke, and peripheral arteriopathy[5]. Thus,
LDL-C has become the primary therapeutic target for
managing and preventing several cardiovascular diseases
[1,4,6,31]. As a result of pharmacological advances in
recent years, previously unthinkable levels of LDL-C are
now achievable[6]. According to the evidence that the

additional reduction in LDL-C continues to be associated

with an advantage in terms of cardiovascular risk
reduction ("The lower, the better")[6], National and
International Scientific Societies have further reduced
the desirable levels of LDL-C in patients at increased
cardiovascular risk[2,4]. More important, because of the
causative role of LDL in cardiovascular diseases, earlier
preventive management may result in Dbetter
cardiovascular outcomes [3].
Pharmacological modulation of
biosynthesis/absorption and recycling of cholesterol, in
addition to a healthy lifestyle, is the primary strategy to
achieve the new recommended therapeutic targets[32].
Remarking on the fundamental role of conventional drug
therapy in subjects at high and very high cardiovascular
risk, with a combination of molecules depending on the
desired target, many times, the situation is less defined
in a subject at low cardiovascular risk[32]. Given the
suggested LDL-C value of <115mg/dI for low-risk subjects,
in the real-life scenario, the proportion of the population
that needs to achieve this level becomes significant[3].
In most cases, the distance from the LDL-C target is
insufficient to require a conventional drug. In these
scenarios, combining "natural supplements" with a
healthy lifestyle could allow the population in this "grey
area" to achieve and maintain the desired target[7,8,11].
This approach is supported by observational studies

conducted in populations with a low incidence of
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cardiovascular events consuming low-fat and high-
antioxidant-content diets such as the Mediterranean
diet[33]. Eastern world populations, also characterized
by a low prevalence of cardiovascular diseases, have a
diet rich in substances capable of directly interfering with
lipid excesses, such as monacolin extracted from red
fermented rice by Monascus pupureus and polycosanols

from sugar cane and green tea[34].

The role of nutraceuticals in reducing LDL-C: In recent
years, different nutraceuticals have significantly reduced
blood cholesterol levels and avoided damage from
oxidative stress[11]. Among the different nutraceuticals
used in clinical practice, monacolin K[14,25,35],
berberine[17,18], bergamot[19,20], vitamin K2[22,23],
and coenzyme Q10[24], are those with strong evidence
of effectiveness.

The present study confirms that lipid-lowering
nutraceutical products could safely improve plasma lipid
levels in subjects with low to moderate hyper-
cholesterolemia at low cardiovascular risk. Moreover, the
novel modality of delivery of the compounds, already
tested for other combinations [36], may help determine
the early lipid-lowering effect. All these natural
substances are included in this novel formulation to
combine the effectiveness in reducing cholesterol levels
and protecting from the oxidative stress of these
molecules.

Fermented red rice monacolin K is a molecule with a
proven cholesterol-lowering effect[13,14]. Its chemical
composition is equivalent to a synthetic statin, namely
lovastatin.

Despite being given at low dosages (between 5 to 10
mg), in recent years, potential safety concerns associated
with consuming foods containing monacolins from red
yeast rice have been raised. The opinion from the French
Agency for Food, Environmental and Occupational Health
& Safety (ANSES) on the risk associated with the presence

of “red yeast rice” in food supplements concluded that
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“due to the composition of red yeast rice and in
particular: the presence of monacolin K (also called
lovastatin when marketed as a drug) that shares the
adverse effects of statins; the presence at varying levels
of the other monacolins, compounds whose safety has
not been established, consumption of “red yeast rice”
exposes some consumers to a health risk.” Based on that
opinion, the European Food Safety Authority (EFSA) was
called to reply. On 25 June 2018, the Authority adopted a
scientific opinion on the safety of monacolins in red yeast
rice[25]. The Authority considered monacolin K in lactone
based on the information available. The Authority
concluded that intake of monacolins from red yeast rice
via food supplements could lead to estimated exposure
to monacolin K within the range of the therapeutic doses
of lovastatin.

The Authority noted that the profile of adverse
effects of red yeast rice was similar to that of lovastatin.
The Authority considered that the available information
on the negative effects reported in humans was sufficient
to conclude that monacolins from red yeast rice, when
used as food supplements, were of significant safety
concern at 10mg/day. The Authority further considered
that cases of severe adverse reactions had been reported
for monacolins from red yeast rice at intake levels as low
as 3mg/day taken for between 2 weeks and 1 year[25].
Scientific studies and supervisory data on supplements
with dosages of 3mg/day of monacolin K seem to confirm
the safety of monacolin-based supplements without
registering significant side effects in the short term[27].

However, the consideration that monacolin K is
chemically identical to lovastatin, and the sources of
dietary intake of red fermented rice may be different,
makes it difficult to indicate a mini-mum/maximum
dosage.

Thus, monacolin K-based food supplements with
dosages equal or superior to 3 mg are currently
discouraged, while patients assuming supplements with

lower dosages (<3 mg) should be monitored[25].
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Other natural products with lipid-lowering
properties, such as berberine[37] and bergamot[19], are
also included in this formulation. Berberine is an alkaloid
found in several plants such as goldenseal (Hydrastis
Canadensis), Oregon grape (Berberis aquifolium),
bayberry (Berberis Vulgaris), coptis (Coptis Chinensis),
and tree turmeric (Berberis aristata)[17]. It has been
shown that berberine has additive LDL-lowering effects
with statins plus ezetimibe via hepatic LDL-R increase and
suppression of PCSK9 expression that finally increases
hepatic LDL excretion[18].

A meta-analysis of berberine, including up to 11
randomized trials for a total of 874 subjects, showed
significant reductions in TC, LDL-C, and TG and an
increase in HDL without any serious adverse effects[37].
On the other hand, bergamot shows similar lipid-
lowering properties[21]. Bergamot (Citrus bergamia) is
an endemic plant growing in Southern Italy, mainly the
Calabrian region, with a unique profile of flavonoids and
glycosides associated with immune response and
cardiovascular function modulation[20]. It reduces
cholesterol via multiple mechanisms linked to cholesterol
synthesis and absorption[21,38]. A recent systematic
review reveals that an alternative therapeutic option in
dyslipidemia management with bergamot
supplementation, especially in subjects with statin
intolerance, might be possible[19]. Thus, most lipid-
lowering nutraceutical formulations include berberine
and bergamot as additive effects to yeast rice.

The present study confirms the effectiveness of this

nutraceutical in reducing the LDL-C concentration by

Abbreviations: LDL-C: low-density lipoprotein, TC: Total
cholesterol, CVR: cardiovascular risk, MACE: major
cardiovascular events, PCSK9: proprotein convertase
subtilisin/kexin type 9, ESC: European Society of
Cardiology, EFSA: European Safety Food Authority, BMI:
body mass index, CRP: C-reactive protein, HDL-C: high-
density lipoprotein, SD: standard deviation, IQR:

interquartile range
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approximately 25 mg/dl. Interestingly, this reduction
occurs within thirty days of treatment in the absence of
objective side effects (no change in CPK or
transaminases) and subjective side effects (no reported
adverse events) and using the current recommended

dosage of monacolin K <3 mg[9].

CONCLUSIONS

The present analysis showed that supplementation with
this nutraceutical formulation significantly improves LDL-
C levels as early as 30-days after follow-up. However,
long-term studies are needed to evaluate the safety and
maintenance of the achieved LDL-C levels. These dietary
supplements should be considered in patients with low
to moderated cardiovascular risk who do not require or
develop side effects with the use of conventional lipid-

lowering drugs.

Limitations: Despite the novelty, our study has many
limitations: the retrospective observation nature, the
relatively small sample size, the restricted geographical
location, and the short follow-up. Another limit may be
represented by the data collection methods, including
electronic patient record information from the family
practitioner's database. Not a real control group exists,
and adherence to supplementation and/or basic healthy
recommendations cannot be verified. Finally, this cannot
be confirmed despite the recommendation of 12 hours of

fasting before lipid profile measurement.

Author Contributions: Conceptualization, F.N. and G.P.;
methodology, A.S. and G.P.; validation, F.N., G.P. and
A.S.; formal analysis, R.M., E.M. and S.C. ; investigation,
G.P. and AS. ; resources, G.P.; data curation, F.N.;
writing—original draft preparation, F.N.; writing—review

and editing, G.C.; visualization, G.L.

Conflict of interest: The author reports no conflicts of

interest in this work


http://www.ffhdj.com/

Functional Foods in Health and Disease 2022; 12(11): 627- 638

Acknowledgments: We acknowledge the following
family practitioners: Guerri Vanessa, Maestrini Gino,
Zullo Rolando, Simoni Ugo, Barbarano Federico, Bernardi
Giuseppe, Boncompagni Salvatore, Camardella Giovanni,
Carrano Paolo, Cavallo Pasqualino, Caruso Ciro, Ciotola
Giovanni, Costantino Angelo, Ercolino Luigi, Esposito
Rosalba, Garaffa Elio, Garaffa Corinna, Kurtam Shafik,
Izzo Raffaella, Mandaliti Vincenzo, Niccolai Ornella,
Petrone Antonio, Polistina Claudio, Viscusi Bruno, Volpe

Augusto for their support in this study.

Funding Sources: The author(s) received no financial

support for this study

REFERENCES
1. Zhang, Pletcher MJ, Vittinghoff E, Clemons AM, Jacobs DR,
Jr., Allen NB, Alonso A, et al. Association Between Cumulative
Low-Density Lipoprotein Cholesterol Exposure During Young
Adulthood and Middle Age and Risk of Cardiovascular Events.
JAMA cardiology. 2021;6(12):1406-13. DOI:
https://www.doi.org/10.1001/jamacardio.2021.3508.

2. Mach F, Baigent C, Catapano AL, Koskinas KC, Casula M,
Badimon L, Chapman MJ, et al. 2019 ESC/EAS Guidelines for
the management of dyslipidaemias: lipid modification to
reduce cardiovascular risk. European heart journal.
2020;41(1):111-88. DOI:
https://www.doi.org/10.1093/eurheartj/ehz455.

3. Stock J. Targeting LDL cholesterol: Early treatment is key to
population health. Atherosclerosis. 2020;300:37-8. DOI:
https://www.doi.org/10.1016/j.atherosclerosis.2020.03.013.

4. Atar D, Jukema JW, Molemans B, Taub PR, Goto S, Mach F,
CorezoOlmos C, et al. New cardiovascular prevention
guidelines: How to optimally manage dyslipidaemia and
cardiovascular risk in 2021 in patients needing secondary
prevention?  Atherosclerosis. 2021;319:51-61. DOI:
https://www.doi.org/10.1016/j.atherosclerosis.2020.12.013.

5. Virani SS, Alonso A, Benjamin EJ, Bittencourt MS, Callaway
CW, Carson AP, Chamberlain AM, et al. Heart Disease and
Stroke Statistics-2020 Update: A Report From the American
Heart Association. Circulation. 2020;141(9):e139-e596. DOI:
https://www.doi.org/10.1161/CIR.0000000000000757.

6. Packard C, Chapman MJ, Sibartie M, Laufs U, Masana L.

Intensive low-density lipoprotein cholesterol lowering in

10.

11.

12.

13.

14.

FFHD Page 636 of 638

cardiovascular disease prevention: opportunities and
challenges. Heart. 2021;107(17):1369-75. DOI:
https://www.doi.org/10.1136/heartjnl-2020-318760.

Cimaglia P, Vieceli Dalla Sega F, Vitali F, Lodolini V, Bernucci D,
Passarini G, Fortini F, et al. Effectiveness of a Novel
Nutraceutical Compound Containing Red Yeast Rice,
Polymethoxyflavones and Antioxidants in the Modulation of
Cholesterol Levels in Subjects With Hypercholesterolemia and
Low-Moderate Cardiovascular Risk: The NIRVANA Study.
Frontiers in physiology. DOI:
https://www.doi.org/10.3389/fphys.2019.00217.

Cicero AFG, Colletti A, Bajraktari G, Descamps O, Djuric DM,
Ezhov M, Fras Z, et al. Lipid lowering nutraceuticals in clinical
practice: position paper from an International Lipid Expert
Panel. Archives of medical science : AMS. 2017;13(5):965-
1005. DOI: https://www.doi.org/10.5114/aoms.2017.69326.

Cicero AFG, Kennedy C, Knezevic T, Bove M, Georges CMG,
Satrauskiene A, Toth PP, et al. Efficacy and Safety of Armolipid
Plus((R)): An Updated PRISMA Compliant Systematic Review
and Meta-Analysis of Randomized Controlled Clinical Trials.
Nutrients. 2021;13(2). DOI:
https://www.doi.org/10.3390/nu13020638.

Banach M, Patti AM, Giglio RV, Cicero AFG, Atanasov AG,
Bajraktari G, Brickert E, et al. The Role of Nutraceuticals in
Statin Intolerant Patients. Journal of the American College of
Cardiology. 2018;72(1):96-118. DOI:
https://www.doi.org/10.1016/j.jacc.2018.04.040.

Poli A, Barbagallo CM, Cicero AFG, Corsini A, Manzato E,
Trimarco B, Bernini F, et al. Nutraceuticals and functional
foods for the control of plasma cholesterol levels. An
intersociety position paper. Pharmacological research. DOI:

https://www.doi.org/10.1016/j.phrs.2018.05.015.

Pirro M, Vetrani C, Bianchi C, Mannarino MR, Bernini F,
Rivellese AA. Joint position statement on "Nutraceuticals for
the treatment of hypercholesterolemia" of the Italian Society
of Diabetology (SID) and of the Italian Society for the Study of
Arteriosclerosis ~ (SISA).  Nutrition, metabolism, and
cardiovascular diseases : NMCD. 2017;27(1):2-17. DOI:
https://www.doi.org/10.1016/j.numecd.2016.11.122.

Cicero AFG, Fogacci F, Banach M. Red Yeast Rice for
Hypercholesterolemia. Methodist DeBakey cardiovascular
journal. 2019;15(3):192-9. DOI:
https://www.doi.org/10.14797/mdcj-15-3-192.

Cicero AFG, Fogacci F, Zambon A. Red Yeast Rice for
Hypercholesterolemia: JACC Focus Seminar. Journal of the
American College of Cardiology. 2021;77(5):620-8. DOI:
https://www.doi.org/10.1016/j.jacc.2020.11.056.



http://www.ffhdj.com/
https://www.doi.org/10.1001/jamacardio.2021.3508.
https://www.doi.org/10.1093/eurheartj/ehz455.
https://www.doi.org/10.1016/j.atherosclerosis.2020.03.013.
https://www.doi.org/10.1016/j.atherosclerosis.2020.12.013.
https://www.doi.org/10.1161/CIR.0000000000000757.
https://www.doi.org/10.1136/heartjnl-2020-318760.
https://www.doi.org/10.3389/fphys.2019.00217.
https://www.doi.org/10.5114/aoms.2017.69326.
https://www.doi.org/10.3390/nu13020638.
https://www.doi.org/10.1016/j.jacc.2018.04.040.
https://www.doi.org/10.1016/j.phrs.2018.05.015.
https://www.doi.org/10.1016/j.numecd.2016.11.122.
https://www.doi.org/10.14797/mdcj-15-3-192.
https://www.doi.org/10.1016/j.jacc.2020.11.056.

Functional Foods in Health and Disease 2022; 12(11): 627- 638

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Lan J, Zhao Y, Dong F, Yan Z, Zheng W, Fan J, Sun G. Meta-
analysis of the effect and safety of berberine in the treatment
of type 2 diabetes mellitus, hyperlipemia and hypertension.
Journal of ethnopharmacology. 2015;161:69-81. DOI:
https://www.doi.org/10.1016/j.jep.2014.09.049.

Cameron J, Ranheim T, Kulseth MA, Leren TP, Berge KE.
Berberine decreases PCSK9 expression in HepG2 cells.
Atherosclerosis. 2008;201(2):266-73. DOI:

https://www.doi.org/10.1016/j.atherosclerosis.2008.02.004.

Doggrell SA. Berberine--a novel approach to cholesterol
lowering. Expert opinion on

2005;14(5):683-5. DOI:

investigational  drugs.

https://www.doi.org/10.1517/13543784.14.5.683.

Kong W, Wei J, Abidi P, Lin M, Inaba S, Li C, Wang Y, et al.
Berberine is a novel cholesterol-lowering drug working
through a unique mechanism distinct from statins. Nature
medicine. 2004;10(12):1344-51. DOI:
https://www.doi.org/10.1038/nm1135.

Lamiquiz-Moneo |, Gine-Gonzalez J, Alisente S, Bea AM,
Perez-Calahorra S, Marco-Benedi V, Baila-Rueda L, et al. Effect
of bergamot on lipid profile in humans: A systematic review.
Critical reviews in food science and nutrition.
2020;60(18):3133-43. DOI:

https://www.doi.org/10.1080/10408398.2019.1677554.

Nauman MC, Johnson JJ. Clinical application of bergamot
(Citrus bergamia) for reducing high cholesterol and
cardiovascular disease markers. Integrative food, nutrition
and metabolism. 2019;6(2). DOI:
https://www.doi.org/10.15761/IFNM.1000249.

Mollace V, Sacco |, Janda E, Malara C, Ventrice D, Colica C,
Vissalli V, et al. Hypolipemic and hypoglycaemic activity of
bergamot polyphenols: from animal models to human
studies.

Fitoterapia. 2011;82(3):309-16. DOI:

https://www.doi.org/10.1016/j.fitote.2010.10.014.

Geleijnse JM, Vermeer C, Grobbee DE, Schurgers LJ, Knapen
MH, van der Meer IM, Hofman A, et al. Dietary intake of
menaquinone is associated with a reduced risk of coronary
heart disease: the Rotterdam Study. The Journal of nutrition.
2004;134(11):3100-5. DOI:
https://www.doi.org/10.1093/jn/134.11.3100.

Mandatori D, Pelusi L, Schiavone V, Pipino C, Di Pietro N,
Pandolfi A. The Dual Role of Vitamin K2 in "Bone-Vascular
Crosstalk": Opposite Effects on Bone Loss and Vascular
Calcification. Nutrients. 2021;13(4). DOI:
https://www.doi.org/10.3390/nu13041222.

Jorat MV, Tabrizi R, Mirhosseini N, Lankarani KB, Akbari M,
Heydari ST, Mottaghi E, et al. The effects of coenzyme Q10

25.

26.

27.

28.

29.

30.

31.

32.

FFHD Page 637 of 638

supplementation on lipid profiles among patients with
coronary artery disease: a systematic review and meta-
analysis of randomized controlled trials. Lipids in health and
disease. 2018;17(1):230. DOI:
https://www.doi.org/10.1186/s12944-018-0876-4.

Additives EPoF, Nutrient Sources added to F, Younes M,
Aggett P, Aguilar F, Crebelli R, Frutos MJ, et al. Scientific
opinion on the safety of monacolins in red yeast rice. EFSA
journal European Food Safety Authority. 2018;16(8):e05368.
DOI: https://www.doi.org/10.2903/j.efsa.2018.5368.

Heinz T, Schuchardt JP, Moller K, Hadji P, Hahn A. Low
daily dose of 3 mg monacolin K from RYR reduces the
concentration of LDL-C in a randomized, placebo-controlled
intervention. Nutrition research.
2016;36(10):1162-70. DOI:

https://www.doi.org/10.1016/j.nutres.2016.07.005.

Mazza A, Schiavon L, Rigatelli G, Torin G, Montanaro F, Lenti
S. The short-term supplementation of monacolin K improves
the lipid and metabolic patterns of hypertensive and
hypercholesterolemic subjects at low cardiovascular risk.
Food &

function. 2018;9(7):3845-52. DOI:

https://www.doi.org/10.1039/c8fo00415c.

Ronis MJJ, Pedersen KB, Watt J. Adverse Effects of
Nutraceuticals and Dietary Supplements. Annual review of
pharmacology and toxicology. 2018;58:583-601. DOI:
https://www.doi.org/10.1146/annurev-

pharmtox-010617-052844.

Cicero AF, Ferroni A, Ertek S. Tolerability and safety of
commonly used dietary supplements and nutraceuticals with
lipid-lowering effects. Expert opinion on drug safety.
2012;11(5):753-66.DOI:
https://www.doi.org/10.1517/14740338.2012.705827.

Persiani S, Sala F, Manzotti C, Colovic M, Donazzolo Y,
Barbetta B, Vitalini C, et al. Effect of a Combination of
Berberine and Monacolin on CYP Enzymes: An Oral Cocktail
Interaction Study in Healthy Volunteers. Journal of Pharmacy
and Pharmacology. 2014;2(11):660-8. DOI:

https://www.doi.org/10.17265/2328-2150/2014.11.004.

Wang N, Fulcher J, Abeysuriya N, Park L, Kumar S, Di
Tanna GL, Wilcox |, et al. Intensive LDL cholesterol-
lowering treatment beyond current recommendations
for the prevention of major vascular events: a systematic
review and meta-analysis of randomised trials including
327 037 participants. The lancet Diabetes and
endocrinology. 2020;8(1):36-49. DOI:

https://www.doi.org/10.1016/52213-8587(19)30388-2.

Visseren FLJ, Mach F, Smulders YM, Carballo D, Koskinas KC,

Back M, Biffi A, et al. 2021 ESC Guidelines on cardiovascular


http://www.ffhdj.com/
https://www.doi.org/10.1016/j.jep.2014.09.049.
https://www.doi.org/10.1016/j.atherosclerosis.2008.02.004.
https://www.doi.org/10.1517/13543784.14.5.683.
https://www.doi.org/10.1038/nm1135.
https://www.doi.org/10.1080/10408398.2019.1677554.
https://www.doi.org/10.15761/IFNM.1000249.
https://www.doi.org/10.1016/j.fitote.2010.10.014.
https://www.doi.org/10.1093/jn/134.11.3100.
https://www.doi.org/10.3390/nu13041222.
https://www.doi.org/10.1186/s12944-018-0876-4.
https://www.doi.org/10.2903/j.efsa.2018.5368
https://www.doi.org/10.1016/j.nutres.2016.07.005.
https://www.doi.org/10.1039/c8fo00415c.
https://www.doi.org/10.1146/annurev-pharmtox-010617-052844.
https://www.doi.org/10.1146/annurev-pharmtox-010617-052844.
https://www.doi.org/10.1517/14740338.2012.705827.
https://www.doi.org/10.17265/2328-2150/2014.11.004.
https://www.doi.org/10.1016/S2213-8587(19)30388-2.
https://www.doi.org/10.1016/S2213-8587(19)30388-2.

Functional Foods in Health and Disease 2022; 12(11): 627- 638

33.

34,

35.

36.

37.

38.

disease prevention in clinical practice. European heart
journal. 2021;42(34):3227-337. DOI:
https://www.doi.org/10.1093/eurheartj/ehab484.

Martinez-Gonzalez MA, Gea A, Ruiz-Canela M. The
Mediterranean Diet and Cardiovascular Health. Circulation
research. 2019;124(5):779-98. DOI:
https://www.doi.org/10.1161/CIRCRESAHA.118.313348.

ShiZ, Ganji V. Dietary patterns and cardiovascular disease risk
among Chinese adults: a prospective cohort study. European
journal of clinical nutrition. 2020;74(12):1725-35. DOI:
https://www.doi.org/10.1038/s41430-020-0668-6.

Fogacci F, Banach M, Mikhailidis DP, Bruckert E, Toth PP,
Watts GF, Reiner Z, et al. Safety of red vyeast rice
supplementation: A systematic review and meta-analysis of
randomized controlled trials. Pharmacological research.
2019;143:1-16. DOI:

https://www.doi.org/10.1016/j.phrs.2019.02.028.

Marino M, Gardana C, Scialpi A, Giorgini G, Simonetti P, Del
Bo’ C. An in vitro approach to study the absorption of a new
oral formulation of berberine. PharmaNutrition. 2021;18.

DOI: https://www.doi.org/10.1016/j.phanu.2021.100279.

Koppen LM, Whitaker A, Rosene A, Beckett RD. Efficacy of
Berberine Alone and in Combination for the Treatment of
Hyperlipidemia: A Systematic Review. Journal of evidence-
based complementary & alternative medicine.
2017;22(4):956-68. DOI:
https://www.doi.org/10.1177/2156587216687695.

Huang Y, Tocmo R, Nauman MC, Haughan MA, Johnson JJ.
Defining the Cholesterol Lowering Mechanism of Bergamot
(Citrus bergamia) Extract in HepG2 and Caco-2 Cells.
Nutrients. 2021;13(9). DOI:
https://www.doi.org/10.3390/nu13093156.

FFHD

Page 638 of 638


http://www.ffhdj.com/
https://www.doi.org/10.1093/eurheartj/ehab484.
https://www.doi.org/10.1161/CIRCRESAHA.118.313348.
https://www.doi.org/10.1038/s41430-020-0668-6.
https://www.doi.org/10.1016/j.phrs.2019.02.028.
https://www.doi.org/10.1016/j.phanu.2021.100279.
https://www.doi.org/10.1177/2156587216687695.
https://www.doi.org/10.3390/nu13093156.

