
(ARMOLIPID PLUS), based on red yeast rice, berberine, policosanol 
and some antioxidants, for the treatment of dyslipidemic people. 
MATERIAL AND METHODS: In this open-label trial we 
treated with this nutraceutical 37 dyslipidemic nondiabetics and 15 
dyslipidemic type 2 diabetics for 12 months, monitoring serum lipids, 
fasting glucose, glycated hemoglobin, blood pressure, and performing 
also anthropometric measurements including skinfold thickness. 
RESULTS: Both in dyslipidemic and diabetic patients we observed 
a great (about 80-100 mg/dL) parallel decrease of total- and non-
HDL Cholesterol, not justified by LDL-Ch decrease (about 37 mg/
dL). Furthermore, while body weight and body mass index were 
not affected significantly by treatment, suprailiac skinfolds (around 
6 cm) and total skinfold sum (10 cm) were heavily reduced by the 
nutraceutical in both groups of patients. 
CONCLUSION: The present paper confirms that this nutraceutical, 
due to the synergistic complementary interaction between berberine 
and red yeast rice, is a reliable option for effective management of 
dyslipidemia in metabolic disorders with glucolipidic abnormalities.

Key words: Dyslipidemia; Nutraceutical; Diabetes mellitus; Red 
yeast rice; Berberine
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INTRODUCTION 
Cardiovascular diseases are the leading cause of morbidity and 
mortality in Western countries[1-3]. Lipid abnormalities play a crucial 
role in the development of atherosclerosis, thus favouring the 
“cardiovascular pandemia”[4-6]. The incidence of coronary artery 
disease [CHD) is directly associated with total (T-Ch) and LDL-
Cholesterol (LDL-Ch) levels, inversely with HDL-cholesterol 
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ABSTRACT
AIM: Dyslipidemia plays a crucial role in the development of 
cardiovascular diseases. A correct lifestyle behaviour based on 
a balanced diet and moderate physical exercise is the first-line 
approach, however drug treatment (chiefly statins and/or ezetimibe) 
may be often needed. Among dietary supplements, so-called 
"nutraceuticals" are nowadays continuously proposed and frequently 
employed. In this paper we report our experience with a nutraceutical 
product largely utilized in Italy (as well as in Mediterranean area) 
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(HDL-Ch)[7]. LDL-Ch reduction, both in primary or secondary 
prevention, allows a significant lowering of cardiovascular events[8]. 
Indeed, recent trials[9] confirm that a greater LDL decrease obtained 
by pharmacological treatment (statins and/or ezetimibe) provides 
a more significant decrease of the cardiovascular risk[10]. The first-
line strategy to modify lipid abnormalities requires the introduction 
of appropriate lifestyle changes[11]. A high-calorie diet, weight 
excess and physical inactivity significantly enhance the onset of 
dyslipidemia[12]. A balanced diet, including low saturated fats and 
cholesterol, enriched of alimentary fibers, as well as a correct 
program of physical exercise, is needed[3]. If lifestyle changes 
fail to succeed, in the presence of a high cardiovascular risk, a 
pharmacological intervention on lipid abnormalities is requested[13]. 
Among several drugs recently developed to lower cholesterol, statins 
are the most used worldwide, due to their action as inhibitors of 
3-hydroxy-3-methylglutaryl-coenzyme-A (HMG-CoA) reductase[4]. 
Often, to achieve a further reduction of LDL-cholesterol, ezetimibe 
in association to statins may be administered[4]. A reduction of 
cardiovascular events, however, can be obtained only if lipid 
correction is prolonged in time, thus requiring a chronic therapy[14]. 
In addition, the efficacy of treatment in hypercholesterolemic 
patients depends also on its precocity and duration[14]. Although they 
reduce cholesterol effectively, statins may have side effects such as 
muscle pain, fatigue, weakness, as well as creatine phosphokinase 
(CPK) and liver enzyme increases, thus inducing drug withdrawal in 
a significant percentage (up to 10-15 %) of people[3,15]. Consequently, 
in primary prevention in patients with borderline lipids or in people 
with low cardiovascular risk, as well as in subjects intolerant to 
statins, an option may be the use of dietary supplements. Among 
them, increasing interest have gained the so-called “nutraceuticals”. 
By definition, a nutraceutical is a food (or part of a food) that 
provides medical or health benefits, including the prevention and/or 
treatment of a disease[16]. More in details, nutraceuticals are nutrients 
and/or bioactive compounds present sometimes in some foods, 
often of botanic origin, which may be assumed also as integrators 
(capsules, tablets, etc)[17]. In recent years, among nutraceutical 
ingredients, marketed in Europe as self-medication products for a 
safe health improvement, mainly due to their “natural” origin[18], 
several substances have been employed to manage lipid and/or 
glucose control in metabolic disturbances[18]. 
    Here we report our experience on the correction of glycolipidic 
abnormalities in non-diabetic hyperlipidemic people and, of 
relevance, in a group of dyslipidemic type 2 diabetics with 
ARMOLIPID PLUS, a nutraceutical combination of Red Yeast 
(fermented rice with Monascus purpureus), Berberine and Policosanol 
to interfere with the synthesis of cholesterol and triglycerides. The 
red yeast rice is a remedy belonging to traditional Chinese Medicine, 
largely used in Western countries as hypocholesterolemic medication 
because of the presence of Monacolins produced during rice 
fermentation. Berberine is an herbal alkaloid which, among several 
therapeutic properties (antimicrobic, immunomodulator, etc) has 
been reported to present significant plurimetabolic actions, including 
those on lipids and glucose profile[19]. The formulation is completed 
with a pool of antioxidants (Coenzyme Q10 and Astaxanthin) to 
counteract the oxidative processes and finally with folic acid to 
control homocysteine levels, aiming to reduce the cardiovascular 
burden. 

METHODS
Aim of the present study was to evaluate the effect of Armolipid Plus 
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on Total-Ch, LDL, HDL, non-HDL Cholesterol (non-HDL-Ch), TG, 
fasting plasma glucose (FPG), Systolic (SBP) and Diastolic (DBP) 
Blood Pressure, body weight and Body-Mass Index (BMI), as well 
as anthropometric features in overweight dyslipidemic non-diabetic 
subjects and in overweight dyslipidemic type 2 diabetic patients; in 
diabetic subjects glycated hemoglobin was also measured.

Subjects
The study involved 37 consecutive dyslipidemic patients (4 males, 
33 females, mean age 58.7 ± 11.5 yrs, BMI 28.8 ± 5.9 kg/m2) and 
15 consecutive dyslipidemic type 2 diabetic patients (4 males, 11 
females, mean age 57.6 ± 8.8 yrs, BMI 29.1±5.4 kg/m2, HbA1c 6.9 ± 
0.4 %), attending to the Diet and Metabolic Unit of Internal Medicine 
Department of Pisa University. Each participant had been requested 
to be treated with a statin or a nutraceutical, all chosing the last one. 
Exclusion criteria included pregnancy, serum creatinine >2 mg/dL 
and presence of cancer. All individuals were requested not to change 
their diet, to maintain a mild physical activity during the study (at 
least thirty min of simple walking every day). Each subject assumed 
one capsule of Armolipid Plus in the evening for at least 12 months. 
    Except the trial of Marazzi et al[20] performed in a particular subset 
of pts (all >75 yrs and intolerant to statins), to our knowledge the 
present is the first study of a so-long follow-up for this nutraceutical 
in dyslipidemics as well as in type 2 diabetics.

Experimental procedures
Total-cholesterol, LDL-cholesterol, HDL, non-HDL cholesterol, 
triglycerides, fasting plasma glucose, systolic and diastolic pressure, 	
and anthropometric parameters were assessed at baseline and every 
30 days in all pts, HbA1c every three months in diabetics only. In 
the morning (before 8 a.m., after an overnight fast of at least 12 
hours), we checked weight and Body Mass Index (kg/m2). Other 
anthropometric measurements included skinfold thickness (biceps, 
triceps, subscapular and suprailiac skinfolds) and circumferences at 
waist, hip, wrist, and mid-upper arm)[21].
    A skilled dietician measured each anthropometric site with a graded 
skinfold calliper and a cloth tape measure. Fasting venous blood 
samples were collected into EDTA- (6% ethylenediaminetetracetic 
acid, 100 µl for 5 ml of blood)-treated tubes and immediately 
centrifuged at 4°C for 15 min. Plasma was divided into aliquots and 
stored at -70°C until assay. The measurement of plasma glucose 
and lipids was performed by standard enzymatic colorimetric 
methods (COBAS 6000 analyzer, Roche Diagnostics)[21]. HbA1c 
was evaluated by ion-exchange chromatography on HPLC-723 G7 
analyzer (TOSOH Bioscience)[21]. Non HDL-Ch was calculated by 
the formula (T-Ch) - (HDL-Ch)[22]. The Blood Pressure was measured 
according to the ESH-ESC guidelines with two BP measurements 
made at a distance of 3 min from one another, adopting the average 
of the two results.

Statistical analysis 
For statistics, paired t test for comparison of data before and after 
Armolipid Plus was employed, with a p<0.05 of significance 
threshold.

RESULTS
Both in dyslipidemic and diabetic subjects (Table 1) we observed, 
after twelve months of treatment with Armolipid Plus, a highly 
significant decrease of all lipid parameters except HDL-Ch, which 
was slightly increased. In particular, total-Ch (p < 0.0001) and non-



Dyslipidemics                  Diabetics

HDL Cholesterol (p < 0.0001) showed a parallel decrease both in 
dyslipidemic (-103 and -105 mg/dL, respectively) and in diabetic 
patients (-88 and -90 mg/dL, respectively) (Figure 1), while LDL-Ch 
reduction (p < 0.0001) was about 37 mg/dL in both groups. Fasting 
plasma glucose (p < 0.009) and glycated hemoglobin (p < 0.001) 
significantly decreased in diabetic individuals, as did fasting plasma 
glucose in dyslipidemic patients (p < 0.016). Both body weight 
(about 4 kg) and BMI decreased in a not significant manner during 
treatment. Focusing on the anthropometric measurements, biceps and 
triceps thicknesses were unaffected in both group of patients, whereas 
subscapular (only in diabetics significantly, 4 cm) (p < 0.024) and 
suprailiac (around 6 cm) (p < 0.0009 in dyslipidemics, p < 0.0003 
in diabetics) skinfold thickness were strongly reduced at the end of 
treatment. The skinfold thickness sum showed a highly significant 
decrease in both groups (p < 0.02 in dyslipidemics, 10 cm; p < 0.03 
in diabetics, 10.6 cm). 
    The waist circumference lowering was not significant in both 
groups of patients, the hip circumference decrease reached the 
significance only in dyslipidemic subjects (p < 0.023). Finally, 
systolic BP was unaffected by Armolipid in dyslipidemics, but 
decreased significantly in diabetics (p < 0.02); diastolic BP was 
significantly reduced in diabetics (p < 0.01), only borderline in 
dyslipidemics (p < 0.055).

DISCUSSION
Armolipid Plus is a nutraceutical combination largely marketed in 
Europe[23] and most frequently employed in Italy[18] for management 
of dyslipidemic patients[24]. The recommended dose is one tablet/
day. Each tablet contains red yeast extract (200 mg, corresponding to 
3 mg of monacolin), policosanol (10 mg), berberine (500 mg), folic 
acid (0.2 mg), astaxanthin (0.5 mg), coenzyme Q10 (2 mg). Several 
papers have been published on the effects of this nutraceutical in 
different types of patients, especially dyslipidemic, or with metabolic 
syndrome, infrequently in diabetic people[19,20,25-28]. In the last months 
two interesting reviews have concerned the role of Armolipid Plus in 
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Figure 1 Decrease of Total cholesterol, LDL cholesterol, non-HDL cho-
lesterol and Triglycerides in dyslipidemic and diabetic patients after Ar-
molipid Plus treatment.

Table 1 Analytical data before and after treatment with Armolipid Plus.

Dyslipidemic patients (n = 37; M 5, F 32)                                                                                                                                       Diabetic patients (n = 15; M 4, F 11)

  Before SD After SD Differ. P Before  SD After    SD Differ.     P

Total Ch (mg/dl) 249.4 30.8 146.3 13 103.1 0.000 243.5 31.1 155.5 13.9 88 0.000

LDL Ch (mg/dl) 162.2 25.8 124.8 17.7 37.4 0.000 158.4 22.7 122.1 8.6 36.3 0.000

HDL Ch (mg/dl) 57.1 11.8 59.5 9.4 2.4 NS 50.9 14.1 53.2 7.7 2.3 NS

Non-HDL (mg/dl) 192.3 29.6 86.7 17.7 105.6 0.000 192.7 32.6 102.3 13.6 90.4 0.000

Triglyc (mg/dl) 141.6 83.8 110 18.6 31.6 0.017 189.3 104.1 123.4 6.8 65.9 0.014

FPG (mg/dl) 92.4 8.3 89 4 3.4 0.016 151.1 82.3 91.4 3.1 59.7 0.009

HbA1c (%) 6.91 0.9 6.23 0.4 0.68 0.001

Body wgt (Kg) 73.4 15.5 69.8 12.1 3.6 NS 75.8 15.6 71.2 12.3 4.6 NS

BMI (Kg/m2) 28.8 6 27.5 4.6 1.3 NS 29.1 5.4 27.3 4.2 1.7 NS

Biceps (cm) 20.8 6.6 20.6 5 0.2 NS 20.8 4.5 21.3 4.5 0.5 NS

Triceps (cm) 26 6.2 24.7 4.5 1.3 NS 26.1 6.4 24.3 5.6 1.8 NS

Subscap (cm) 30.3 8.6 27.9 6.5 2.4 NS 40 5 36.4 4.5 3.6 0.024

Suprailiac (cm) 36.4 9.2 30.3 6.8 6.1 0.001 42.9 4.6 37.3 3 5.6 0.000

Skinfold sum (cm) 113.5 23.4 103.5 17.1 10 0.02 129.9 16.4 119.3 12.5 10.6 0.03

Waist (cm) 96.2 13.1 92.1 10.1 4.1 NS (.066) 92.5 11.5 87.4 8.8 5.1 NS

Hip (cm) 104.4 9.8 100.4 8.1 4 0.023 97.9 8.1 94.6 6.4 3.3 NS

SBP (mmHg) 133.5 15 133.2 8.8 0.3 NS 140 12.5 131.2 9.6 8.8 0.02

DBP (mmHg) 81.7 8.8 79.1 3.5 2.6 NS (.055) 85 7.3 79.5 4.5 5.5 0.01
Before: before treatment (basal values). After: after 12 months of treatment.  Ch: cholesterol. Triglyc: triglycerides. FPG: fasting plasma glucose. Wgt: 
weight. Biceps: bicipital folder thickness. Triceps: tricipital folder thickness. Subscap: subscapular folder thickness. Suprailiac: suprailiac folder thickness. 
Skinfold sum: folder thickness sum (bicipital + tricipital + subscapular + suprailiac). SBP: systolic blood pressure. DBP: diastolic blood pressure.

the treatment of dyslipidemia and prevention of the cardiovascular 
burden[23-24]. Treatment protocols with this nutraceutical are clearly 
heterogeneous for type of patients, sample size, duration of treatment 
(ranging from six weeks to, for one study only, one year) [20],control 
group etc.[23-24].
    The therapeutic effects of Armolipid Plus in different patients 
from variable types of trials (“randomized double-blind” studies 
are relatively few in comparison with the majority of “open-
label” studies which represent the real life) was evaluated in more 
than 3000 subjects, and the addition of this nutraceutical to a low-
fat diet has been reported to allow significant reductions of total 
cholesterol (ranging 11-21%) and LDL-Ch (15-31%), along with 
improvement in HDL and triglycerides[23-24]. Furthermore, Armolipid 
Plus treatment has been reported to be useful in patients with 
chronic renal disease[24], to reduce vascular stiffness[24], to improve 
insulin resistance[24], chiefly in the metabolic syndrome[24], with high 
tolerability and good compliance by patients[24]. Few adverse effects 
(only 36 in total, 2.2%) have been reported in the literature[18,24]; in 



Italy a recent review has documented 29 cases (55% of all those 
related to products containing red yeast rice) between April 2002 
and September 2015, mostly of musculoskeletal type (CPK increase, 
myalgia, muscle spasm), less frequently gastrointestinal/hepatobiliary 
or cutaneous involvement[18].
    In our study we registered more significant results than those 
reported with other protocols and extremely intriguing for the use of 
Armolipid Plus in metabolic people. Indeed, both in dyslipidemic 
(41%) as well in diabetic (36%) individuals we observed a dramatic 
decrease of total-Ch with a significant milder LDL-Ch lowering in 
both groups (around 23%). Furthermore, while HDL-Ch was scarcely 
raised by the nutraceutical (0.04% in both types of patients), non-
HDL Ch (our paper is the first measuring this analyte) was about 
halved (55% in dyslipidemics, 47% in diabetics) by Armolipid Plus; 
we also obtained a significant decrease (22.3% in dyslipidemics, 34.8 
in diabetics) of triglyceride levels. 
    How to explain these quite unexpected results? In particular, how 
to explain that 1) LDL-Ch reduction does not completely account for 
the clearly higher lowering of total-Ch and 2) the decrease of non-
HDL Ch is parallel to that of total-Cholesterol?
    Historically, LDL has been considered the major atherogenic 
lipoprotein[22], becoming the first target of the lipid-lowering 
therapy[29]. In the last years, strong evidence is growing to suggest 
that very-low density (VLDL) concurs with LDL to promote 
atherosclerosis[22,30]. The sum of LDL- and VLDL-cholesterol 
includes all atherogenic cholesterol lipoproteins and has been termed 
non-HDL cholesterol or “atherogenic cholesterol”[22]. Besides LDL- 
cholesterol, non-HDL cholesterol (calculated as total-Ch minus 
HDL-Ch) includes the partially degraded atherogenic cholesterol-
rich VLDL lipoproteins, commonly called “remnants”[22,30], and 
in recent statin trials it has been considered a target as relevant 
as LDL cholesterol, possibly replacing it in future guidelines[22]. 
In our patients, both dyslipidemics and diabetics, Armolipid Plus 
administration for 12 months induced not only a significant decrease 
of cholesterol carried by LDL particles and triglycerides carried by 
VLDL (not a novelty, as widely reported in the literature[23-24]), but 
the nutraceutical conceivably even inhibited the whole “atherogenic 
cholesterol” vehiculated both by LDL and VLDL themselves, as 
strongly suggested by the dramatic parallel reduction of total-Ch 
and non-HDL cholesterol. These findings have been documented so 
far for the first time and promote some considerations. Analyzing 
accurately the various components of the Armolipid Plus, we need 
to explain in detail the mode of action of each single component 
of this nutraceutical. Indeed, we are speaking of a “combination” 
of nutraceuticals. The chief components are: monacolin K, derived 
by the “red yeast rice” which, together with a “red “ pigment, is a 
product of fermentation of the fungus Monascus purpureus grown on 
rice; and berberine, a natural plant extract, an alkaloid of the clinical 
practice in Traditional Chinese Medicine[17,24]. The nutraceutical 
composition includes also policosanol, a mixture of long-chain 
aliphatic alcohols present in the beewax, potatoes, rice bran and 
sugar cane[17,24]. Furthermore, in Armolipid Plus are present, as 
reported before, antioxidants, namely astaxanthin, a red carotenoid 
derived from an unicellular microalga (Haematococcus pluvialis)
[24] and, finally, Coenzyme Q10, a physiological defense of the 
human body with a critical role in all redox reactions. Monacolin K 
(which in effect includes 15 monacolins)[31] reduces total- and LDL-
cholesterol by inhibition of HMG-CoA reductase, the key enzyme 
in the production of the mevalonate, precursor of the cholesterol 
synthesis[17,24]. Monacolin K acts with a statin-like mechanism, and is 
considered structurally and functionally analogous to lovastatin[17,24]. 
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Berberine reduces circulating cholesterol by more than a mechanism, 
i.e. via an upregulation of LDL receptor (LDLR) on the hepatocyte 
surface, an action different from that of statins[17,24,32-33]. Moreover, 
berberine decreases PCSK9 expression on hepatocytes, thus 
inhibiting LDL receptor degradation[34]. Finally, by stimulation of 
AMPK (AMP-activated protein kinase) it inactivates the production 
of malonyl CoA, a key step for fatty acid synthesis, hence reducing 
also circulating triglycerides (up to 30-35 %)[35]. For policosanol, it 
has been suggested a mild inhibition of the HMG-CoA reductase, 
but this action has not been confirmed[24]. Returning to explain the 
unforeseen exciting results of our study, it appears likely that while 
monacolin K with its statin-like mechanism has induced a reduction 
of total-Ch (and well of non-HDL Ch) around 10-20% at the most, 
as widely reported in other papers[24-25] as well as in our experience 
with other nutraceuticals[21]; remains to be understood how and why 
we have reached a so great decrease of total -CH in comparison 
with other trials, not justified by the lower LDL-Ch decrease and the 
contemporary parallel decrease of non-HDL Ch. 
    Obviously our attention is focused on berberine. The effects of 
berberine on lipid and glucose metabolism[17,23-24,35-39] have been 
reported for many decades by Chinese medicine; furthermore, the 
synergistic effect derived from the interaction between monacolin 
and berberine on cholesterol reduction is a defined assumption so 
far[17,23-24]. Conceivably, the complementary action of berberine and 
monacolin has very likely determined the concurrent heavy decrease 
of total- and non- HDL cholesterol in our patients by removing 
lipids (chiefly cholesterol) vehicolated by LDL as well VLDL 
lipoproteins[21].
    Anyway, no trial with Armolipid Plus has documented so strong 
results as in ours[23-24]. A possible explanation may be due to the long 
(12 months) duration of the present protocol. Indeed, in most of 
studies this nutraceutical was administered for 6-8 up to 24 weeks, 
except a single paper of one year of duration concerning aged people 
intolerant to statins[20].
    A further comment concerns the anthropometric data of this study. 
While during Armolipid Plus treatment we registered a moderate not 
significant lowering of patient body weight and BMI, confirmed by 
the small decrease of waist circumference, very intriguing appears the 
highly significant reduction, in both groups of patients, of suprailiac 
skinfold as well the severe (about 10 cm!) reduction of skinfold sum. 
How to possibly explain these unequivocal anthropometric data, 
so far never reported, and which component of the nutraceutical 
could be in charge of this effect? After excluding monacolin and 
policosanol, since both of them operate on the HMG-CoA reductase 
to lower cholesterol synthesis, very likely the property to induce the 
skinfold effect is of berberine. Indeed, berberine in diabetic patients 
significantly decreases fasting and postprandial glucose levels and 
glycated hemoglobin by increasing the expression and sensitivity 
of insulin receptors[35-39], thus regulating glucose homeostasis and 
reducing insulin resistance. Hence, may be hypothesized a significant 
improvement of insulin resistance by berberine at the level of 
visceral abdominal adipose tissue, surely subtended also by suprailiac 
skinfolds[35]. Lastly, may be of interest to point out the lowering effect 
of Armolipid Plus on systolic and diastolic values, very significant 
in diabetic patients, conceivably due to improvement of endothelial 
function by berberine[24,40].
    In conclusion, our results confirm that Armolipid Plus might 
represent a good approach to improve glycolipidic abnormalities 
in people affected by metabolic syndrome, dyslipidemia and type 2 
diabetes, especially if the treatment is administered for at least 12 
months, as in our study. 
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