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Abstract

Background: The metabolic syndrome comprises a set of cardio-
vascular risk factors represented by obesity of central distribution,
dyslipidemias, glucose metabolism abnormalities and arterial hyper-
tension, closely associated with insulin resistance. Policosanol is a
mixture of high molecular weight alcohols purified from sugar cane
wax with cholesterol-lowering and antioxidant effects. The aim of
this study is to investigate in the medium term the effects of poli-
cosanol in patients with metabolic syndrome, as well as its safety and
tolerability.

Methods: This phase IV study had a double-blind, randomized and
controlled design, with two parallel groups that received policosanol
(10 mg/day) or placebo for 6 months. The study included patients
with metabolic syndrome, of both sexes, aged between 25 and 70
years. As a primary efficacy variable, the effects on oxidative stress
were evaluated, while the effects on lipids profile variables were con-
sidered as a secondary efficacy variable. Statistical analysis of the
data was performed according to the intention-to-treat method.

Results: The study included 100 patients with metabolic syndrome
(81 men, 19 women) (average age: 51 years). At the end of 6 months
of treatment, policosanol significantly reduced the redox index with
respect to the initial values and with respect to the placebo group.
Policosanol significantly reduced levels of total cholesterol and low-
density lipoprotein cholesterol (LDL-C), as well as increased serum
levels of high-density lipoprotein cholesterol (HDL-C), while triglyc-
eride levels although reduced at the end of treatment, this reduction
was not significant. The policosanol was safe and well tolerate; it did
not affect the physical and laboratory parameters investigated, with
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the exception of a significant and favorable reduction in the levels of
apolipoprotein (Apo) B.

Conclusions: It is concluded that policosanol therapy for 6 months
produces improvements on oxidative stress in patients with metabolic
syndrome, in addition to a beneficial effect on their lipid profile, being
safe and well tolerated.

Keywords: Policosanol; Metabolic syndrome; Oxidative stress; Re-
dox index; Lipid profile

Introduction

The metabolic syndrome comprises a set of cardiovascular risk
factors represented by obesity of central distribution, dyslipi-
demias, glucose metabolism abnormalities and arterial hyper-
tension, closely associated with insulin resistance. It is consid-
ered as a predictor of cardiovascular morbidity and mortality,
and a condition that predisposes to the future evolution of dia-
betes mellitus type 2 [1].

It is not a single disease, but the association of health
problems that can appear simultaneously or sequentially in the
same individual. Its prevalence worldwide is increasing rap-
idly in recent years, with an estimated 25% of the world’s adult
population having metabolic syndrome [2-4].

Oxidative stress is related to various pathophysiological
processes that occur in metabolic syndrome, both in its genesis
and in the path of the atherogenic process. It occurs when the
balance between antioxidant mechanisms and the production
of pro-oxidant molecules is altered [5].

Several studies correlate the oxidative stress to the meta-
bolic syndrome, and hold it responsible for important dam-
ages that occur in it, such as lipid peroxidation, damage to
cell membranes, DNA damage, gene expression disorder and
endothelial dysfunction, in addition to relating it with obesity,
hypoadiponectinemia and cardiac, endothelial and renal disor-
ders of metabolic syndrome [6, 7].

The first-line treatment of metabolic syndrome, both glob-
al and that of its individual components, is the modification
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of life habits aimed at losing weight and increasing physical
activity. Thus, the Adult Treatment Panel III (ATP-III) high-
lights the need to intervene on lifestyle habits to prevent car-
diovascular diseases in patients at higher risk, considering
pharmacological treatment secondary, only indicated if there
is a current recommendation on prevention of cardiovascular
disease. However, some of the components of metabolic syn-
drome are very prevalent in different populations, regardless
of their association with other factors in metabolic syndrome
[8]. Therefore, up to 50% of patients with metabolic syndrome,
in whom the weight reduction is satisfactory and who manage
to maintain a desirable degree of physical activity, may need
additional therapeutic measures for the adequate control of hy-
pertension, diabetes or dyslipidemia [9, 10].

Policosanol is a mixture of high molecular weight alco-
hols purified from sugar cane (Saccharum officinarum, L) wax
[11] with cholesterol-lowering effects due to the inhibition of
cholesterol synthesis by regulating the activity of hydroxym-
ethylglutaryl coenzyme (HMG CoA) through the increase of
adenosine monophosphate (AMP) kinase activity [12-14].

The cholesterol-lowering effects of policosanol have been
demonstrated in patients with type II hypercholesterolemia
[11, 15-17]. Policosanol shows also relevant pleiotropic ef-
fects, such as the inhibition of platelet aggregation [18, 19]
and the susceptibility of low-density lipoprotein (LDL) to be
oxidised [20-22]. Clinical studies and long-term post market-
ing surveillance studies have proven that policosanol is safe
and well tolerated [12-22, 23-25].

Taking into account the exposed background, it is logical
to expect that policosanol will produce benefits on risk factors
in patients with metabolic syndrome.

This study was undertaken to investigate the effects of
policosanol administered for 6 months on oxidative stress and
lipid profile in patients with metabolic syndrome, as well as
safety and tolerability in this type of patients.

Materials and Methods

The study was conducted according to the principles reflected
in the Helsinki statements (as revised in Brazil in 2013) [26],
as well as the recommendations of the World Health Organi-
zation and the Cuban regulations on Good Clinical Practices.
The study protocol was approved by the Ministry of Public
Health and by the Ethics Committee in Clinical Research of
the “Luis Diaz Soto” Hospital (IRB No. 2016-05-19), as well
as registered in the Cuban Public Registry of Clinical Trials
(RPCEC00000227).

Study design

This was a prospective, randomized, double-blinded, placebo-
controlled study including 100 patients after randomization
treated with placebo or policosanol for 6 months. The study
was carried out in outpatient conditions and the sample was
made up of patients with metabolic syndrome who attended a
consultation at the “Luis Diaz Soto” Hospital, Havana, Cuba.
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Enrolment criteria

Patients of both sexes, aged between 20 and 70 years, with evi-
dence of metabolic syndrome who agreed to participate in the
study after signing their informed consent were recruited. It is
valid to note that in no case was the treatment of their diseases
base prescribed to the patient by his doctors.

Inclusion criteria

Those patients who did not present any exclusion criteria and
met the recruitment criteria with a diagnosis of metabolic syn-
drome according to NCEP-ATP III criteria [8], due to the pres-
ence of at least three of the following alterations: 1) Abdomi-
nal obesity: waist diameter in men > 102 cm and in women >
88 cm; 2) Blood pressure: values > 130/85 mm Hg, or those
patients who are receiving antihypertensive treatment; 3) Fast-
ing triglycerides: blood values > 1.70 mmol/L; 4) Fasting
high-density lipoprotein cholesterol (HDL-C): blood values <
1.04 mmol/L in men and < 1.29 mmol/L in women; 5) Fasting
glycemia: plasma values > 5.6 mmol/L or that it has a prior and
adequate diagnosis of diabetes mellitus or impaired glucose
tolerance, whether or not it is under a therapeutic regimen of
hypoglycemic medication or non-medication.

Exclusion criteria

Patients with history of ischemic or hemorrhagic vascular
brain disease, major surgery in the 6 months prior to the start of
the study, history of heart failure, history of liver failure, diag-
nosed neoplasms, alcoholism, psychiatric problems that limit
their participation were excluded from this study; consumption
of policosanol or other lipid-lowering as well as antioxidant or
pro-oxidant medications in a period of 6 months prior to the
study and usual medical history of allergy to medications or
with any other special condition that at the doctor’s discretion
puts your health and life at risk during the study.

Withdrawal criteria

No desire to continue for any reason, any adverse event (AE)
that required it (clinical or documented by complementary
analyses), major violations of the protocol, such as lack of ad-
herence to ingestion of treatment > 30 consecutive days and/
or consumption of medications and/or supplements with lipid-
lowering and/or antioxidant action other than the study medi-
cation.

Treatment

Study medications were identical in appearance. The only
difference was in the composition between policosanol and
placebo tablets, since in the latter, 10 mg of active ingredi-
ent was replaced by the same amount of lactose. Treatments
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were administered in identical packages identified by a code
number and the number of treatment assigned by progressive
inclusion. Study medications were randomised through a ran-
dom allocation generated in the database center, consisting of
balanced block of size 10, with a randomization ratio of 1:1.
Tablets must be taken once a day with dinner for 6 months.

Compliance assessment

Compliance assessment were performed from visits three to
six, compliance being assessed by patient questioning and tab-
let counts and defined as > 85 % of the scheduled tablets hav-
ing been consumed since the prior visit.

Concomitant medications

During the study, simultaneous consumption of medications
and/or supplements with hypolipidemic and/or antioxidant ac-
tion other than the study medication was not allowed.

Assessments

Lipid profile and safety laboratory tests were performed at
baseline and after 3 and 6 months of randomization. At each
visit dietary reinforcement and physical examination were
done.

Efficacy analyses

Primary efficacy variables

Significant reduction of oxidative stress and increased antioxi-
dant defenses at the end of treatment with respect to the initial
values and the placebo group.

Secondary efficacy variables

Significant reductions in triglyceride levels and/or a significant
increase in HDL-C at the end of treatment with respect to ini-
tial values and placebo.

Safety and tolerability analysis

Data from physical examination (determination of body-
weight, body mass index, pulse rate and arterial pressure), lab-
oratory tests (glucose, creatinine, aspartate aminotransferase,
alanine aminotransferase, uric acid, urea, total proteins, alka-
line phosphatase, apolipoprotein (Apo) A, Apo B) and requests
for AE were included for safety and tolerability analysis. AEs
were predefined as “mild” when did not require the withdrawal
of study medication, and “moderate” when required therapy
discontinuation according to doctors’ criteria and/or specific
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treatment of the AEs, and “serious” when led to prolonged
hospitalization, which could be fatal and non-fatal. Each AE
was classified as having a causal relationship with treatment
using the categories of definitely, probably, possibly, probably
not, or definitively not drug-related [27].

Laboratory analysis

Blood samples were drawn after 12 h of overnight fasting in
the Clinical Laboratory of the Luis Diaz Soto Hospital for pro-
cessing and analysis. The variables of oxidative stress and an-
tioxidant enzymes were determined according to established
methods [28-31]. Lipid profile and laboratory test values were
determined by enzymatic methods using reagent kits (Roche).
Laboratory analyses were performed in a Hitachi 719 autoana-
lyzer. Determinations were done on the same sampling day.
A quality control was performed throughout the study, so that
precision (within and between day variations) and accuracy
versus reference standards were controlled.

Statistical analysis

Statistical analysis for the whole study was planned in study
protocol and amendments. All data were analyzed according to
the intention-to-treat principle. Continuous values were com-
pared using Student’s #-test for paired (within group compari-
sons) and independent (between group comparisons) samples.
Categorical data were compared with the x? test. All statistical
tests were two-tailed, with significance at a = 0.05. Statisti-
cal analyses were performed using Statistics for Windows 10.
Data management and statistical analysis were performed in
the Department of Data Management and Processing of Na-
tional Clinical Trials Coordinator Center.

Results

Baseline patient characteristics

Of the 115 patients recruited, 100 were eligible and rand-
omized to policosanol (n = 50) or placebo (n = 50). The causes
of non-inclusion were linked to the fact that in the complemen-
tary analyses indicated once recruited they presented normal
laboratory values (triglycerides < 1.7 mmol/L, HDL-C > 1.29
mmol/L and/or glucose < 5.6 mmol/L).

Table 1 shows the main baseline characteristics of the
study patients. Both groups were well matched at randomisa-
tion. The average age of the study population was 51 years and
the distribution by sex showed a predominance of 81/100 male
patients (81%) compared to 19/100 (19%) of the female sex.

The patients included had other pathological antecedents,
such as dyslipidemia (98%), high blood pressure (95%), obe-
sity (> 30 kg/m?) (50%), overweight (43%), smoking (23%),
diabetes mellitus (17%), thyroid disorders (6%) and family
history of coronary heart disease (60%), diabetes (45%), cer-
ebrovascular disease (34%) and peripheral disease (7%).

www.jofem.org



Arteche-Hidalgo et al

J Endocrinol Metab. 2020;10(2):36-44

Table 1. Main Baseline Characteristics of Study Patients

Policosanol (n = 50)

Placebo (n =50) Total (n =100)

Age (years) (mean + SD) 51+8
Body mass index (kg/m?) (mean + SD) 30.8+4.8
Waist/hip index (cm) (mean + SD) 0.98 £ 0.1
Gender (n, %)
Male 41 (82.0)
Female 9 (18.0)
Personal history (n, (%))
Dyslipidemia 48 (96.0)
Arterial hypertension 47 (94.0)
Obesity (kg/m? > 30) 24 (48.0)
Overweight (kg/m? > 25, < 30) 24 (48.0)
Smoking 11 (22.0)
Diabetes mellitus 7 (14.0)
Thyroid disorder 3 (6.0)
Family history (n, (%))
Coronary disease 32 (64.0)
Diabetes mellitus 21 (42.0)
Cerebrovascular disease 15 (30.0)
Peripheral disease 2 (4.0)
Concomitant medications (CM) (n, (%))
Patients consuming CM 47 (94.0)
ACEI 36 (72.0)
Diuretics 16 (32.0)
Oral hypoglycemic drugs 8 (16.0)
Calcium antagonists 4(8.0)
B-blockers 4 (8.0)
Anti-platelets 5(10.0)
Anti-gout 5(10.0)
Analgesics 5(10.0)
Thyroid hormones 3 (6.0)
Anti-ulcer 1(2.0)

50+9 51+9
30.0+4.7 30.4+4.7
0.98 % 0.1 0.98+0.1
40 (80.0) 81 (81.0)
10 (20.0) 19 (19.0)
50 (100.0) 98 (98.0)
48 (96.0) 95 (95.0)
26 (52.0) 50 (50.0)
19 (38.0) 43 (43.0)
12 (24.0) 23 (23.0)
10 (20.0) 17 (17.0)
3 (6.0) 6 (6.0)

28 (56.0) 60 (60.0)
24 (48.0) 45 (45.0)
19 (38.0) 34 (34.0)
5(10.0) 7(7.0)
47 (94.0) 94 (94.0)
31 (62.0) 67 (67.0)
16 (32.0) 32 (32.0)
7 (14.0) 15 (15.0)
11 (22.0) 15 (15.0)
6 (12.0) 10 (10.0)
3 (6.0) 8 (8.0)

3 (6.0) 8 (8.0)

3 (6.0) 8 (8.0)
1(2.0) 4 (4.0)
1(2.0) 2(2.0)

The table included concomitant medications consumed by = 2 patients. All comparisons were not significant (Student's t-test, 2 test). SD: standard

deviation; ACEI: angiotensin-converting enzyme inhibitor.

The frequency of consumption of concomitant therapy
was high (94%), similar in both groups, and in correspondence
with their medical history, highlighting the consumption of
antihypertensives (angiotensin-converting enzyme inhibitors
(ACEIs), diuretics, calcium antagonists and p-blockers), fol-
lowed by anti-diabetics, antiplatelet, anti-greases, analgesics,
thyroid hormone treatment and antiulcer drugs.

Thirty-eight patients (38%) caused withdrawal from the
study: 34 due to protocol violation (the indicated comple-
mentary analyses were not performed or attended follow-up
consultations), two for AEs, and two for trips (one abroad and
another to provinces), without significant differences between

Articles © The authors | Journal compilation © ] Endocrinol Metab and Elmer Press Inc™

groups.

With the exception of the 38 patients that caused discharge,
the rest of the patients included consumed all the tablets sched-
uled for each stage according to the count of remaining tablets
and questioning the patients, which shows an adequate adher-
ence to the treatment that was similar in both groups.

Effects on primary efficacy variables

At the end of 6 months of treatment, policosanol significantly
reduced (P < 0.05) the redox index (main efficacy variable) by

www.jofem.org 39



Policosanol in Metabolic Syndrome

J Endocrinol Metab. 2020;10(2):36-44

Table 2. Effects on Oxidative Values (Mean + SD)

Treatment Baseline 3 months 6 months Changes (%)
Redox index

Policosanol 34+0.7 32+0.8 2.8+0.9%0 -17.62

Placebo 34+0.8 33+0.8 33+0.8 -29
Malondialdehyde (uM)

Policosanol 11.3+£5.5 10.6 +4.4 104 +5.1 -8.0

Placebo 11.8+6.1 12.0£5.2 11.7+5.8 -0.8
Total organoperoxides (M)

Policosanol 172.3 +£55.6 161.7£45.0 1582 +44.4 -8.2

Placebo 172.0 +£63.9 158.6 +31.0 157.4+37.8 -8.4
Advanced protein oxidation products (UM chloramine)

Policosanol 29.5+32.4 28.1+323 289+453 -2.0

Placebo 262+ 17.4 24.5+13.1 26.1+16.9 -0.4
Superoxide dismutase (U/L/min)

Policosanol 62+34 6.6 +3.1 6.4+3.8 +3.2

Placebo 6.8+2.9 6.7+4.0 6.8+3.7 0.0
Catalase (U/L/min)

Policosanol 169.3 £49.2 163.2 £53.1 173.8 £28.7 +2.7

Placebo 159.7 £ 39.3 160.3 £35.3 160.5 +30.7 +0.5

ap < 0.05, comparison with placebo (Student’s t-test for independent samples). °P < 0.01, comparison with baseline (Student’s t-test for paired sam-

ples). SD: standard deviation.

17.6% with respect to initial values, and by 14.7% with respect
to the placebo group (Table 2).

It also reduced, although not significantly, the levels of
malondialdehyde, total organoperoxides and advanced protein
oxidation products at the end of the treatment. Regarding the
levels of antioxidant defenses (superoxide dismutase and cata-
lase), although these were increased at the end of the treatment
with policosanol versus baseline levels and the placebo group,
this increase was not significant in the comparisons.

Effects on secondary efficacy variables

Treatment with policosanol increased HDL-C levels (8.7%)
(secondary efficacy variable) versus baseline, differences that
were also significant in comparisons made with the placebo
group, as well as significantly reduced serum low-density li-
poprotein cholesterol (LDL-C) levels (13.8%) and total cho-
lesterol (10.6%), while triglyceride values although reduced at
the end of treatment, this reduction was not significant (Table
3).

Safety and tolerability

In the analysis of the effects on the physical indicators, no sig-
nificant changes were obtained in any of the comparisons (data
not shown in Table for simplicity).

In the analysis of the effects on the laboratory indicators
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investigated, only a significant decrease in Apo B values was
observed in the group treated with policosanol with respect to
baseline values and the placebo group in the comparisons (Ta-
ble 4).

Two patients from the policosanol group reported AEs dur-
ing the study; one classified as mild (decay) and another classi-
fied as severe, since the patient was hospitalized for 5 days for
presenting a picture of loss of consciousness, hypoglycemia
(glycemia: 2.5 mmol/L), high blood pressure (160/100 mm
Hg), preceded by a state of sustained stress. The patient during
his hospitalization had neurological and cardiovascular studies
with negative results, as well as daily glycemic profiles until
his compensation, evolving satisfactorily. This event was also
classified as doubtfully related to the treatment.

Discussion

The present study demonstrates that medium-term treatment (6
months) with policosanol (10 mg/day) in patients with meta-
bolic syndrome produces an improvement in oxidative stress
in these patients, in addition, to improve the lipid profile and
be safe and well tolerated.

The average age of the patients included was 51 years,
with a distribution by sex where male sex prevailed (81%)
compared to 19% female, which presented other pathological
antecedents, such as dyslipidemia (98%), hypertension arterial
(95%), obesity (> 30 kg/m?) (50%), overweight (43%), smok-
ing (23%), diabetes mellitus (17%), thyroid disorders (6%)
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Table 3. Effects on Lipid Profile (Mean + SD)

Treatment Baseline 3 months 6 months Changes (%)
Total cholesterol (mmol/L)
Policosanol 5.86+0.9 5.26+0.92 5.24+0.8%0 -10.6°
Placebo 599+1.3 5.67+1.1 5.82+1.2 -2.8
LDL-C (mmol/L)
Policosanol 427+12 412+1.1 3.68 +1.280 -13.8b
Placebo 435+1.5 428 +1.3 424+1.2 -2.5
HDL-C (mmol/L)
Policosanol 1.03+0.3 1.08 +£0.2 1.12 +£0.5%P +8.7°
Placebo 1.10£ 0.5 1.11+0.5 1.05+0.3 -4.5
Triglycerides (mmol/L)
Policosanol 3.06+1.6 2.89+1.4 3.00+1.5 -2.0
Placebo 3.0l £1.8 3.02+1.6 3.02+19 +0.3

ap < 0.05, comparison with baseline (Student’s t-test for paired samples); °P < 0.05, comparison with placebo (Student’s t-test for independent sam-
ples). LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; SD: standard deviation.

and family history of coronary heart disease (60%), diabetes
(45%), cerebrovascular disease (34%) and peripheral disease
(7%).

The consumption of concomitant medications was high
(94%) and well balanced in both groups. The most commonly
used medications (> 15%) were ACEI (67%), diuretics (32%),
calcium antagonists (15%), anti-diabetics (15%), which is con-
sistent with the number of hypertensive and diabetic patients
included in the study.

Both groups were homogeneous in baseline conditions, as
evidenced by the similarity of their demographic characteris-
tics and the main response variables, which supports that the
results obtained are attributable to the investigated treatment
and not to disparity in the initial condition of the groups to be
compared.

Thirty-eight patients (38%) caused a withdrawal from the
study, mainly due to a protocol violation (34%), as they did not
perform the complementary examinations and attend follow-
up consultations, which we consider to be a limitation of the
study that had a negative impact on obtaining more favorable
results of the main efficacy variables investigated.

Treatment with policosanol (10 mg/day) for 6 months
produced beneficial effects on the oxidative variables investi-
gated, since it significantly reduced (P < 0.05) the redox index
(main efficacy variable) by 17.6% with respect to the initial
values, and in 14.7% with respect to the placebo group. It also
reduced, although not significantly, the levels of malondialde-
hyde, total organoperoxides and advanced protein oxidation
products at the end of the treatment.

Regarding the levels of antioxidant defenses (superoxide
dismutase and catalase), although these were increased at the
end of the treatment with policosanol versus baseline levels
and the placebo group, this increase was not significant in the
comparisons.

These results obtained on the oxidative variables inves-
tigated are consistent with previous results obtained by poli-
cosanol in short- and medium-term studies conducted in other
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populations, in which their antioxidant effects were demon-
strated [20-22].

If we take into account that oxidative stress is related to
various pathophysiological processes that occur in the meta-
bolic syndrome, both in its genesis and in the path of the ath-
erogenic process and that in patients with metabolic syndrome,
there is less protection against reactive species of oxygen and
therefore, are exposed to the pathogenic effects of oxidative
stress in vascular damage that leads to atherosclerosis, the an-
tioxidant effects shown by policosanol in this study confirm its
usefulness in the management of these patients [5-7].

On the other hand, in relation to the lipid profile, treatment
with policosanol significantly increased levels of HDL-C (sec-
ondary efficacy variable) versus baseline and versus placebo.
In addition, it significantly reduced serum LDL-C and total
cholesterol levels versus baseline and versus placebo, while
triglyceride values although decreased, were not significantly
modified. However, we must point out that although policosa-
nol showed an efficacy profile according to its effects on lipid
variables (total cholesterol, LDL-C and HDL-C), these results
were lower than those obtained in previous studies in other
populations [15-22], but for the first time they are obtained in
this type of patients.

Regarding the effects on triglycerides, these were mod-
est, which coincides with previous studies in other populations
where they have also been modest and inconsistent [15-22].
In addition, that the patients did not properly perform the in-
dicated diet and the recommended exercise, which also had
a negative impact on not obtaining more favorable results on
this variable.

It was demonstrated that policosanol inhibits cholesterol
synthesis in the first step of its metabolic pathway through ac-
tivation of adenosine monophosphate protein kinase (AMPK),
which in turn inhibit hydroxy-methyl-glutaryl-coenzyme A
reductase [12-14]. AMPK, once activated, also inhibit acetyl
CoA carboxylase (ACC). The inhibition of ACC increases
fatty acid oxidation and reduces lipid synthesis, protecting in
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Table 4. Effects on Laboratory Indicators (Mean + SD)

Treatment Baseline 3 months 6 months
Alanine amino transferase (U/L)

Policosanol 323+17.4 26.8+10.9 272+11.5

Placebo 30.6 £ 18.2 27.1+14.5 26.7+14.4
Aspartate amino transferase (U/L)

Policosanol 28.7+12.1 26.3+9.9 26.1 £10.1

Placebo 27.6 +10.0 25.11+9.7 26.0+10.9
Glucose (mmol/L)

Policosanol 5.5+1.7 5.8+1.5 5.7+£1.6

Placebo 59+14 60+14 5.8+1.3
Creatinine (umol/L)

Policosanol 102.7+15.9 103.5+19.9 102.0 £19.0

Placebo 102.4 +18.0 102.0+15.8 103.2+21.2
Alkaline phosphatase (U/L)

Policosanol 170.8 +36.8 177.3+42.2 169.9 +40.5

Placebo 174.2 +40.7 173.1 £46.0 175.9 £44.8
Total proteins (g/L)

Policosanol 744+ 6.6 723+63 720+73

Placebo 75.5+£54 74.1 £6.6 73.0+£7.0
Albumin (g/L)

Policosanol 47.1+3.4 46.5+3.4 46.1 +£3.6

Placebo 48.5+3.8 46.8£3.7 46.8 +3.5
Uric acid (umol/L)

Policosanol 442.1+91.1 4433 +£105.3 443.4+£91.9

Placebo 441.7 + 87.6 4453 +93.9 461.0 £ 108.7
Urea (mmol/L)

Policosanol 51+14 5.1+13 50+1.2

Placebo 48+1.2 47+13 48+14
Apo A (g/L)

Policosanol 224+0.6 1.89+0.6 1.95+£0.5

Placebo 2.18+0.7 1.93+0.7 1.98+0.7
Apo B (g/L)

Policosanol 1.63 £ 0.5 1.45+£0.5° 1.40 + 0.4~ ¢

Placebo 1.73£0.5 1.66 £0.6 1.72£0.6

ap < 0.05, comparison with baseline (Student’s t-test for paired samples). °P = 0.052, °P < 0.01, comparison with placebo (Student’s t-test for inde-

pendent samples). Apo: apolipoprotein; SD: standard deviation.

this way, muscle, heart, and others tissues from lipotoxicity. In
addition, AMPK activation is associated with a wide array of
beneficial effects, could explain the low level of side effect and
compliance in the treated group versus placebo [32, 33].

After intestinal absorption, very long chain fatty alcohols
(VLCFAs) are uptaken by the liver and partially converted into
carboxylic acids. These results indicated that higher intake of
VLCFA is significantly associated with favorable metabolic
status including lower levels of circulating triglycerides. Other
study confirmed that circulating serum VLCFAs were indepen-

dently associated with favorable profiles of blood lipids (lower
triglycerides and increase HDL-C); others cardiovascular dis-
case risk markers and a lower cardiovascular disease risk by
52% [32, 33].

On the other hand, fatty alcohols are substrates for the
synthesis of plasmalogens in peroxisomes, which are potent
endogenous antioxidants. Plasmalogens are released from the
liver as component of lipoproteins thus protecting them from
oxidation, and favoring its functionability.

Moreover, according with recent results, policosanol
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seems to present regeneration abilities via enhancement of
HDL functionability [34, 35].

As expected, treatment with policosanol (10 mg/day) was
safe and well tolerated, which coincides with previous data on
the safety of policosanol in other populations and in clinical
practice [15-25].

Regarding the parameters of the physical examination,
there were no significant changes in the variables evaluated
with respect to the baseline level and the placebo group. How-
ever, the fact that the body weight and waist/hip index of the
patients remained without significant changes at the end of
the study, indicates that the patients did not properly perform
the recommended diet and exercise, which constitutes another
limitation in this study, taking into account the high number
of patients (93%) included with overweight and obesity, risk
factors for the metabolic syndrome that were not objectively
modified.

Regarding the parameters of blood biochemistry, the treat-
ment with policosanol did not produce modifications of the in-
vestigated variables, with the exception of a significant favora-
ble reduction of Apo B concentrations at 6 months of treatment
with respect to baseline levels and the placebo group, which
corresponds to the significant reduction of the LDL-C levels
obtained in this group.

Taking into account the significant increase in HDL-C lev-
els, an increase in the concentration of Apo A should also be
expected. However, contrary to expectations, the concentra-
tion of Apo A decreased, which can be interpreted as that the
HDL with a lower amount of Apo A managed to transport more
cholesterol, due to an increase in its functionality with respect
to its capacity in the uptake of cholesterol for reverse transport.

Only two patients in the policosanol group reported AEs
during the study, one classified as mild (decay) and another
classified as severe due to hospitalization. However, this event
was also classified as doubtfully related to the treatment.

It is concluded that policosanol (10 mg/day) for 6 months
produces improvements on oxidative stress in patients with
metabolic syndrome, in addition to a beneficial effect on their
lipid profile, being safe and well tolerated. Future studies with
a larger sample size and longer treatment time should confirm
these results in this type of patients.
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