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ABSTRACT

Hypertension is the most common modifiable cardiovascular risk factor. Policosanol exhibits lipid-modifying and beneficial
vascular pleiotropic effects. Some previous Cuban trials found that policosanol lowered blood pressure in hypercholesterolemic
patients. Similar results were found recently in prehypertensive Asian subjects. The aim of this study was to report the effects of
20 mg/day of policosanol on blood pressure in Cuban patients with prehypertension. A double-blind multicenter trial randomized
400 eligible patients into two strata of 200 patients each (prehypertension and Grade 1 hypertension), treated with placebo or
20 mg/day of policosanol (100 patients/group/stratum) for 12 weeks. The primary outcome was to determine whether policosanol
could achieve significant systolic blood pressure (SBP) reductions >10 mmHg versus placebo. Changes in diastolic blood pressure
(DBP) and lipid profile were secondary outcomes. Safety indicators and adverse events (AE) were assessed. Statistical analyses were
conducted by intention-to-treat (ITT). Here we report the results of the prehypertension stratum (SBP 120-139 mmHg, DBP 80-
89 mmHg). Both groups were similar at randomization. At study completion, policosanol significantly lowered (p < 0.001) SBP and
DBP values versus baseline and placebo. Also, more (p < 0.0001) policosanol patients (44%) reached SBP reductions >10 mmHg
and DBP reductions >5 mmHg versus baseline (44% and 61%, respectively) than placebo patients (7% and 22%, respectively).
Policosanol significantly lowered low-density lipoprotein cholesterol (LDL-C) and total cholesterol (TC) and increased low-density
lipoprotein cholesterol (HDL-C). Policosanol was well tolerated. Nine patients (4.5%) discontinued the trial, none because of AE.
Four patients (3 placebo, 1 policosanol) reported AE. It is concluded that policosanol 20 mg/day given for 12 weeks to Cuban
patients with prehypertension lowered SBP and DBP and produced beneficial changes in the lipid profile, being well tolerated.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work
is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2025 The Author(s). The Journal of Clinical Hypertension published by Wiley Periodicals LLC.
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1 | Introduction

Hypertension is the most frequent modifiable cardiovascular risk
factor, with more than 1 billion individuals living with high blood
pressure worldwide [1]. Hypertension has been widely recognized
as the leading cause of cardiovascular disease and the main
contributor of global mortality [2].

Evidence has proven the impact of lowering blood pressure for
improving cardiovascular outcomes and all-cause mortality [3],
making clear the relevance of promoting knowledge, prevention,
and treatment of high blood pressure levels.

Hypertension is divided into primary (also referred to as ‘essen-
tial’) and secondary forms. While the secondary form is due
to specific causes, the exact etiology of primary hyperten-
sion, by far the larger percentage of the hypertensive popula-
tion, remains unclear. Hypertension management involves non-
pharmacological and pharmacological approaches, and despite
the efficacy of current antihypertensive drugs, lifestyle adjust-
ments remain an integral part of treatment [4-6].

According to Cuban [7] and international guidelines [4-6],
hypertension is defined as SBP values >140 mmHg and/or DBP
>90 mmHg, supported by repeated office measurements [4—
7]. There are some variations in cut-off values in the different
guidelines, the American being the strictest. Cuban hypertension
guidelines [7] define prehypertension as when systolic blood
pressure (SBP) is consistently between 120 and 139 mmHg, and
diastolic blood pressure (DBP) is between 80 and 89 mmHg, and
Grade 1 hypertension when SBP is between 140 and 159 mmHg,
and DBP between 90 and 99 mmHg. All guidelines agree that at
the prehypertension stage, doctors may choose to initially manage
hypertension with lifestyle changes only but may add medication
based on the patient’s overall cardiovascular risk. Hence, to assess
the potential benefits of a treatment for blood pressure, one
should start on patients at the lowest risk stage.

Policosanol is a mixture of high molecular weight primary
alcohols isolated from the sugarcane (Saccharum officinarum,
L.) wax, with cholesterol lowering effects involving low-density
lipoprotein cholesterol (LDL-C) and total cholesterol (TC) reduc-
tions, and modest to moderate increases of high-density lipopro-
tein cholesterol (HDL-C), as supported by studies conducted in
Cuba and other countries [8-17]. Some published studies, how-
ever, dismissed the cholesterol-lowering effects of policosanol
[18-20]. Nevertheless, an older [21] and recent meta-analyses
[22, 23] have supported policosanol lipid-modifying effects, the
last one considering that conflicting data could depend on many
factors, including the diversity of products used in such trials.

The cholesterol-lowering mechanism of policosanol has been
associated with the inhibition of cholesterol synthesis through
a modulatory action in hydroxy-methyl-glutaryl coenzyme A
(HMGCoA)-reductase triggered by the activation of AMP kinase
[24-27], and an increase in LDL receptor processing [27].

In addition, policosanol exhibits pleiotropic effects beneficial in
preventing atherothrombotic complications, such as the inhi-
bition of LDL oxidation [28], and of platelet aggregation and
reactivity [29-31].

Some trials conducted in Cuban patients at high cardiovascular
risk but focused on LDL-C as primary outcome, found that
policosanol (5-10 mg/day) lowered their blood pressure values
[12, 13]. In line with these old results, recent clinical trials
conducted in Korean and Japanese prehypertensive subjects have
shown that policosanol 10 and 20 mg/day significantly lowered
both SBP and DBP [32-34].

Pooling all the previous data, a meta-analysis concluded that
policosanol could lower SBP and DBP in adults but that it is
important to conduct further studies in different populations to
confirm such results [35].

Since policosanol (5-20 mg/day) has an excellent safety profile [8-
17, 28-31, 36, 37], it could be a useful option in contributing to the
long-term control of blood pressure values in the prehypertension
stage, whenever larger trials conducted in different populations
confirm such benefit. This work aimed to report the effects of
policosanol 20 mg/day on blood pressure values in Cuban patients
with prehypertension.

2 | Participants and Methods

2.1 | Study Design

This study was a randomized, double-blind, placebo-controlled
multicenter clinical trial. The patients were recruited in one of
the main health institutions at Havana, namely, the Clinical
Surgical Hospital “Calixto Garcia,” while other centers, such
as the National Institute of Hygiene and Epidemiology and the
Surgical Medical Research Centre, were involved in study control
and test processing, respectively.

The study followed the ethical principles established in the latest
version of the Declaration of Helsinki and Tokyo. The study
protocol was approved by the Institutional Review Board (IRB)
(IRB-120721) after receiving the inputs of the National Hyperten-
sion Group of the Cuban Ministry of Health and being registered
in the Cuban Public Registry of Clinical Trials (RPCEC00000377).
All participants provided written informed consent at enrolment.

Enrolled patients were eligible for randomization if they met
inclusion criteria and had no exclusion criteria, being instructed
to follow healthy lifestyle actions for hypertension management
(healthy dietary advice with reduced salt and calorie intake,
rich in vegetables and fruits along with advice to be physically
active by systematic walking and exercise). Eligible patients
were randomized in two strata of prehypertensive and Grade 1
hypertensive patients, respectively, in turn, randomized to receive
either policosanol 20 mg or placebo tablets (Visit 2) for 12 weeks.

Patients were seen at baseline (Visit 2) and after 4, 8, and 12 weeks
on therapy (Visits 3 to 5). Patients were examined every 4 weeks
for blood pressure measurements, while laboratory analyses were
conducted at baseline and at the end of the treatment period.
At each visit, physical signs, compliance with study drugs and
adverse events (AE) were assessed.

Clinic blood pressure values were measured at each visit by
using manual aneroid sphygmomanometer (Gima, Italy) mea-

20f11

The Journal of Clinical Hypertension, 2025



surements, with a maximum error tolerance for static pressure
of + 5 mmHg. Values were determined by the average of two
recordings of SBP and DBP, obtained at 3-min intervals, after
subjects were seated for 5 min in a quiet environment on a
chair with their feet on the floor and arms supported at heart
level. If differences in the measurements were >5 mmHg, a third
measurement was taken, and its value averaged with the nearest
one. Then, these results were corroborated with the support of
ambulatory blood pressure monitoring (ABPM) to confirm the
classification of the prehypertension or Grade 1 hypertension
status before randomization.

The ethical premises in obviating any adverse outcomes by
adding a placebo group in this trial was supported as follows.
First, participants should be prehypertensive patients with 0-2
concomitant cardiovascular risk factors, none at the secondary
prevention stage. Second, all patients were advised to follow
the dietary approaches to control hypertension during the study,
which was closely monitored. Third, treatment duration (12
weeks) agreed with the time proposed by the guidelines which
recommend lifestyle interventions for 3-6 months initially in
patients with prehypertension who do not have high cardiovascu-
lar risk factors. If the blood pressure remained poorly controlled
after implementing these measures, then medication could be
commenced, subject to physician opinion [38].

2.2 | Study Participants

Enrolled participants in the whole study were women and men
between 20 and 60 years of age (including the threshold values),
diagnosed with prehypertension (SBP: 120-139 mmHg; DBP:
80-89 mmHg) or Grade 1 hypertension (SBP: 140-159 mmHg;
DBP: 90-99 mmHg) with 0-2 cardiovascular risk factors, such as
smoking, dyslipidemia, overweight, sedentarism, and males older
than 55 years. This study, however, reports the results obtained for
the prehypertension stratum only.

Exclusion criteria included having other grades of hypertension
[Grade 2 hypertension (SBP: 160-179, DBP: 100-109 mmHg) or
Grade 3 hypertension (SBP > 180, DBP > 110 mmHg)], isolated
systolic hypertension (SBP > 140, DBP < 90 mmHg), diagnosed
vascular diseases (cardiovascular, cerebrovascular, peripheral),
serious mental illness, malignant neoplastic diseases, pregnant
women or those planning a pregnancy, nursing mothers, sus-
pected or definite allergy to any ingredient of the study med-
ications, and any condition which could pose a risk for study
patients. Inclusion criteria were defined simply as patients who
complied with the enrollment criteria and did not show any exclu-
sion criteria would be eligible for randomization. Study with-
drawals were pre-defined as due to AE perceived by the patient
and/or by medical criteria; unwillingness to continue in the trial;
major protocol violations such as failure in treatment compliance
where patients had not consumed the study medications for more
than 7 consecutive days; and/or the intake of antihypertensive or
cholesterol-lowering drugs other than study drugs.

2.3 | Treatment and Randomization

Treatments were randomized by strata and then by using the
permuted block technique, being assigned by computer generated

balanced block randomization, with a 1:1 ratio for each treatment
group. Treatments were given to the patients according to their
consecutive inclusion in the trial.

To guarantee blinding, none of the researchers involved in the
study knew the randomization code, which was independently
managed by the National Clinical Trials Coordinating Centre
(CENCEC, Spanish acronym) (Havana, Cuba). Sealed participant
specific code break envelopes were made, being kept at the quality
unit in a secure, accessible location.

As stated, eligible patients on this stratum were randomized to
receive either policosanol 20 mg or placebo for 12 weeks. Both
policosanol 20 mg and placebo tablets were manufactured by
Laboratorios MedSol (Havana, Cuba). The placebo tablets had
similar composition to policosanol tablets, except for the content
of the active ingredient, which was replaced by lactose, the inert
filler of the formulation. Policosanol and placebo tablets were
identical in outer packaging, color, shape, and flavor. If the
investigators considered an adverse event to be of such severity
as to require specific knowledge of the identity and dose of the
relevant product, the investigator was allowed to break the study
code for that participant only.

Compliance with study drugs was assessed by tablets counts
and patients’ self-reporting in daily charts. It was defined as
good if each patient consumed >85 % of the scheduled tablets.
Overall, compliance was good if > 90% of patients adhered to such
criterion.

2.4 | Concomitant Medications

Consumption of antihypertensive and/or lipid-lowering drugs
was forbidden, including any drug which could affect such values,
such as corticosteroids, except for emergency situations, if these
happened.

2.5 | Study Outcomes

The primary outcome of this study was to determine whether
policosanol was able to significantly lower SBP as assessed in
conditions of routine clinical practice in Cuba. The study prede-
fined that, to be effective, policosanol should achieve significant
reductions of SBP >10 mmHg versus baseline.

This assumption was based on the results of a networks meta-
analysis of 42 clinical trials involving 144,220 patients with
various risk comorbidities, age ranges, and blood pressure lev-
els at baseline which found a linear association between SBP
reductions and the risk of cardiovascular disease and all-cause
mortality, so that lowering SBP by 10 mmHg to reach a target of
120 to 124 mmHg, the risk of cardiovascular disease was reduced
by 29% (95% CI, 17%-40%) [39].

Changes in lipid profile values were considered as secondary
study outcomes. Reductions of LDL-C and TC, as well as increases
of HDL-C as compared to baseline and placebo were determined.
The study protocol established that to be considered effective,
final LDL-C values in the policosanol group should be signifi-
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cantly different from baseline and placebo group values, and >15%
as net difference versus placebo.

2.6 | Laboratory Variables and Analysis
Blood samples were drawn after a 12 h fast and aliquots were taken
for laboratory determinations.

2.6.1 | Lipid Profile

Serum TC and triglycerides were determined by colorimetric
enzymatic methods using reagent kits from Roche (Switzer-
land). Serum HDL-C levels were determined according to the
cholesterol content present in the supernatant obtained after 3-
lipoproteins precipitation. LDL-C values were calculated using
the Friedewald formula in mmol/L [40].

2.6.2 | Other Laboratory Tests

These included determinations of fasting glucose, alanine amino
transferase (ALAT), aspartate amino transferase (ASAT), cre-
atinine, and uric acid. All these were performed by routine
laboratory tests based on enzymatic methods using reagent kits
from Roche (Switzerland).

All tests were performed in Roche Cobas C311 autoanalyzer
(Germany) located at the laboratory of the Centre for Surgical and
Medical Research (Havana City, Cuba). Systematic quality control
was performed throughout the study, so that the precision and
accuracy of the methods were followed.

2.7 | Safety and Tolerability

Data from the physical examination, laboratory tests, and inter-
view for AE were included for the analysis of treatment safety
and tolerability. AE were predefined as any undesired sub-
jective experience or laboratory adverse data occurring during
the study which did not exist before or that was exacerbated
during the trial, disregarding if they were treatment related or
not. “Serious” AE were fatal or disabling experiences leading
to, or prolonging, hospitalization, “moderate” AE were those
requiring discontinuation of therapy according to the physician
and/or specific treatment of the adverse event. Finally, “mild”
AE were those not requiring withdrawal of study drugs and/or
specific treatment of the AE [41]. According to their estimated
relationship with study medications, AE were also classified as
unlikely, doubtfully, possibly, or probably drug-related following
the WHO-UMC system [42].

2.8 | Statistical Analysis

Data are presented as mean + standard deviation of the mean.
Statistical analysis was planned in the study protocol, all data
being analyzed by intention-to-treat (ITT), so that data of all
randomized patients were included in the analyses. Missing data

were managed by a single imputation using the carry-forward
method, using the last observation carried forward.

ANOVA was used to compare continuous variables through-
out the study. Within-group comparisons of such data were
conducted by the McNemar test once normal distribution of
the data was confirmed. A Bonferroni adjustment for multiple
comparisons in a single test was added post hoc for lipid profile
comparisons [43].

Categorical data were compared by Chi square test, with Yates
correction (Tables 2 x 2). The 95% confidence intervals (CI) for the
study outcomes were estimated. Data management and statistical
analysis were carried out in the Data Management and Processing
Department of the CENCEC. For the analysis of the information,
SPSS21.0 was used, and EPIDAT3.1 was used as a specific auxiliary
method.

2.9 | Sample Size Estimation

The whole trial followed a typical ANOVA design in which the
patients included in the prehypertension and Grade 1 hyper-
tension strata cases were assigned to policosanol and placebo
treatments, so that four groups were included in the whole
analysis, here reporting the data of the prehypertensive patients
only.

The reduction of SBP was the primary outcome chosen to deter-
mine the number of patients to be included, and the magnitude
of the decrease considered as clinically relevant (10 mmHg) was
based on a meta-analysis reporting that such a reduction in SBP
was associated with a 29% decrease of the cardiovascular risk [39].

The planned sample size was based on 80% power at a two-sided
a-level of 0.05 to detect a significant and clinically meaningful
reduction of SBP of 10 mmHg in policosanol arms compared
to placebo at Week 12. According to GPower, version 3.1.19.2
(2014), it was calculated that a total of 360 patients were
necessary for the complete study with 180 in each stratum,
allowing 90 patients to be included in each group. Assuming
an approximate dropout rate of 10% over the trial period, the
sample size was increased to 400 patients (200 patients per
stratum, 100 patients per group). As explained above, this
report includes the results of the prehypertension stratum only
(200 patients).

3 | Results

3.1 | Baseline Characteristics

Of 424 patients enrolled in the whole study, 400 were randomized
to policosanol 20 mg (n = 200) or placebo (n = 200), divided
in two strata: prehypertensive patients (100 received policosanol
20 mg, 100 received placebo) and Grade 1 hypertensive patients
(100 in each group also). Twenty-four (24) patients were not
included in the whole study because 23 of these had failed to
attend for lab testing and one more had missed the recruitment
period deadline. Out of 212 prehypertensive patients enrolled in
the whole study, 200 were randomized. Twelve (12) patients were
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Visit 1
Enrolled patients 424

Patients of both sexes, 20-60
years, with 0-2 cardiovascular
risks,

SBP: 120- 159 mm Hg and
DBP: 80- 99 mm Hg

Visit 2
400 patients included and
randomized

12 patients were not included

12 patients were not included

200 Pre-hypertensive patients
(SBP: 120-139 mmHg and DBP: 80-89 mmHg)

200 Grade 1 Hypertensive patients
(SBP: 140-159 mmHg and DBP: 90-99 mmHg)
Analysis not included in this paper

| |

Placebo Policosanol 20
(n = 100) mg/day (n = 100)

Follow up visits after 4 (Visit 3) and 8 (Visit 4)
weeks on active treatment.
Physical signs (including blood pressure
measurements), compliance with study drugs

and interview on adverse events were assessed

Visit 5 (final) after 12 weeks on active
treatment.

Physical signs (including blood pressure
measurements), compliance with study drugs
and adverse events were assessed. Laboratory

analysis included. Statistical analyses were

conducted by Intention to Treat

FIGURE 1 | Flow diagram of study participants. Note: In addition to statistical analysis by ITT, missing data was managed by simple imputation,

including the last observation carried forward (LOCF).

not included because 11 did not attend for lab testing and other
missed the recruitment period deadline (see Figure 1 for the study
flow diagram).

Table 1 shows the baseline characteristics of the prehypertensive
stratum, which were comparable in both groups. The average
age of study patients was 43.8 + 10.6 years, and the frequency
of randomized women (74%) was higher than that of men
(26%). Study patients had some additional cardiovascular risk
factors. The most frequent (>15%) cardiovascular risk factors were
overweight, sedentary lifestyle, and smoking.

The most frequent medications consumed by the patients
were antihistamines (14 patients, 3.5%) (8 placebo, 6 poli-
cosanol), oral hypoglycemic drugs (10 patients, 2.5%) (6 placebo,
4 policosanol) and analgesics, and paracetamol and/or non-
steroidal anti-inflammatory drugs (8 patients, 2.0%) (4 in each
group). The frequency of concomitant medications (not included
in the table for simplicity) was statistically similar in both
intervention groups in the whole population and at each
stratum.

3.2 | Study Withdrawals
Out of 200 randomized prehypertensive patients, 9 (4.5%) (5 poli-
cosanol, 4 placebo) discontinued the trial prematurely (Table 2).
The withdrawal rate was similar in both groups. No patient
discontinued the trial due to AE.

3.3 | Efficacy Analysis

Compliance with treatment was very good over the study since,
apart from the premature dropouts, all other patients consumed
the scheduled tablets. This fact was controlled by counts of the
scheduled remaining tablets and personal interviews based in
auxiliary record charts for medication intake.

3.4 | Effects on SBP and DBP

Table 3 summarizes the effects of policosanol on blood pressure
values. At study completion, policosanol significantly reduced (p
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TABLE 1 | Baseline characteristics of study prehypertensive patients.

Policosanol (n = 100) Placebo (n = 100) Total (n = 200)
44.6 + 9.9 43.0+11.1 43.8 +10.6

Age (years) (X + SD) 26.0 + 4.5 26.6 + 4.9 26.3+ 4.7
Body mass index (BMI)
(kg/m?) (X + SD) n % n % n %
‘Women 73 73.0 75 75.0 148 74.0
Men 27 27.0 25 25.0 52 26.0
Overweight (BMI > 25, < 30) 38 38.0 37 37.0 75 37.5
Smoking 16 16.0 28 28.0 44 22.0
Sedentary life 16 16.0 22 22.0 38 19.0
Salt rich diet 12 12.0 16 16.0 28 14.0
Postmenopausal women* 12 12.0 13 13.0 25 12.5
Obesity (BMI > 30) 12 12.0 13 13.0 25 12.5
Dyslipidaemia 13 13.0 8 8.0 21 10.5
Diabetes mellitus 6 6.0 3 3.0 9 4.5

Abbreviations: n, number of cases; NSAIDs, non-steroidal anti-inflammatory drugs; X, mean; SD, standard deviation.
*Defined as those with >1 year of maintained amenorrhea. All comparisons were not significant (ANOVA, »? test).

TABLE 2 | Study withdrawals among the prehypertensive patients included in the whole study.

Policosanol (n = 100) Placebo (n = 100)
Withdrawal reasons n % N %
Unwillingness to follow-up 1 1.0 0 0.0
Protocol violation 2 2.0 1 1.0
Travels abroad 2 2.0 3 3.0
Subtotal 5 5.0 4 4.0

Note: All comparisons were not significant (y? test). Protocol violations were due to intake of antihypertensive drugs.
Abbreviation: n, number of cases.

TABLE 3 | Effects on blood pressure values (X + SD) in study prehypertensive patients.

Treatment Baseline 4 weeks 8 weeks 12 weeks

Systolic blood pressure (mmHg)

Policosanol 127+ 6 123 +10 123 +10 119 4 9ttt
95% CI 125-128 121-125 121-125 117-121

Placebo 125 +7 123 +8 123+ 11 126 +9
95% CI 124-126 121-123 121-125 124-128

Diastolic blood pressure (mmHg)

Policosanol 82+3 80+7 79 +7 77 + TEERATE
95% CI 81-83 79-81 78-81 76-78

Placebo 82+3 80+6 79+7 81+5
95% CI 82-84 79-81 78-80 80-82

Note: CI, confidence interval; SD, standard deviation; X, mean.

***p < 0.001 comparison with baseline (McNemar test, Bonferroni’s adjustment).
++p < 0.0L

++*p < 0.001 comparison with placebo group (ANOVA).
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FIGURE 2 | Percent (%) of responders to the treatment.

< 0.0001) both SBP (primary outcome) and DBP values, compared
to baseline and placebo groups, SBP and DBP reductions being
significant only in Week 12. It should be noted that the final mean
values of SBP and DBP were within the normal range.

The frequency of policosanol-treated patients with SBP reduc-
tions (>10 mmHg vs. baseline) (44/100) was significantly higher
(p <0.0001) than in the placebo matched group (7/100) (Figure 2).
In turn, the rate of policosanol responders according to DBP
reductions (>5 mmHg vs. baseline) (61/100) was significantly
higher (p < 0.0001) than in the placebo group (22/100). Likewise,
significantly (p < 0.0001) more policosanol patients (36/100) than
placebo patients (5/100).

3.5 | Effects on the Lipid Profile

Table 4 lists the effects on the lipid profile. In prehypertensive
patients, policosanol significantly lowered LDL-C (p < 0.05 vs.
baseline, p < 0.001 vs. placebo) and TC (p < 0.05 vs. baseline, p <
0.01 vs. placebo), and significantly increased HDL-C (p < 0.05 vs.
baseline and placebo). These changes account for net differences
versus placebo of 23.5%, 14.5%, 5.8% for LDL-C, TC, and HDL-
C, respectively. Triglycerides significantly (p < 0.05) increased in
both groups, without differences between them. Data processing
by the Pearson correlation analysis did not find a relationship
between blood pressure and lipid profile variables.

3.6 | Safety and Tolerability

3.6.1 | Effects on Physical and Blood Safety Indicators

No significant within- or between-group differences were found
regarding physical safety indicators (bodyweight, body mass
index [BMI], and pulse rate). Also, no significant changes ver-
sus placebo were found for any laboratory variable, although
significant reductions of blood glucose and significant increases

of uric acid were found in both groups (table not included for
simplicity). Since these changes occurred in both groups and
individual values were within normal ranges, we exclude any
clinically relevant meaning to this finding.

3.6.2 | AE

Only four patients reported some adverse event (1 from the
policosanol group, 3 from the placebo group) (Table 5). As
stated before, no adverse event was a cause for withdrawal. Only
these three were classified as moderate because they required
paracetamol for headache or for joint pain. All other AE were
mild. All AE were classified, according to the potential causal
relation with the treatment, as “doubtfully related.”

4 | Discussion

This is the first report showing the blood pressure-lowering
effects of policosanol (20 mg/day) in Cuban patients with prehy-
pertension. Our results demonstrate that policosanol 20 mg/day
given for 12 weeks was effective in significantly lowering SBP as
compared to baseline and placebo, achieving the pre-determined
mean SBP reductions of >10 mmHg compared to baseline, which
were significantly different from the SBP changes in the placebo
group also. Likewise, the treatment also achieved significant
reductions of DBP >5 mmHg versus baseline and placebo.

Baseline characteristics were well matched in both groups,
evidencing their homogeneity, thus supporting that the outcomes
found here were not attributable to initial disparities in the com-
parison groups. The study patients were, on average, within the
middle age range (mean age 43.8 years), in contrast to the Korean
studies, in which patients were young prehypertensive patients
(mean age around 30 years) [32, 33] but near to that of participants
in the Japanese study (about 50 years as average) [34], and lower
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TABLE 4 | Effectson the lipid profile (X + SD) in study prehypertensive patients.

Low-density lipoprotein cholesterol (LDL-C) (mmol/L)

Policosanol 2.97 +0.83
95% CI 2.56-3.77
Placebo 3.00 +0.80
95% CI 2.84-3.91
Total cholesterol (TC) (mmol/L)

Policosanol 4.34 +0.83
95% CI 4.18-5.12
Placebo 4.35+ 0.89
95% CI 4.17-5.18
High-density lipoprotein cholesterol (HDL-C) (mmol/L)
Policosanol 1.20 + 0.40
95% CI 1.12-1.92
Placebo 118 £ 0.39
95% CI 1.10-1.88
Triglycerides (mmol/L)

Policosanol 0.85+0.43
95% CI 0.78-1.76
Placebo 0.84 +0.37
95% CI 0.76-1.64

2.52 + 0.64% —15.2%++
2.31-3.09
3.25+0.84 +8.3
3.09-4.16
4.01 + 0.69%*+ -7.6TF
3.75-4.74
4.65 + 0.96 +6.9
4.46-5.52
1.29 + 0.35% +7.5%
1.16-1.85
1.20 +0.35 +1.7
1.13-1.82
1.01 + 0.61* +18.8
0.89-2.20
0.99 + 0.55* +17.9
0.89-2.06

Abbreviations: SD, standard deviation; X, mean.

*p < 0.05 comparison with baseline (McNemar test).
*p < 0.05.

++p < 0.0

+++p < 0.001 comparisons vs. placebo (ANOVA).

TABLE 5 | Adverse events (AE) reported by prehypertensive patients during the study.

Policosanol (n = 100)

Placebo (n = 100)

AE n % n %

Lumbar pain 1 1.0 1 1.0
Headache 0 0.0 1 1.0
Polyuria 0 0.0 1 1.0
Total of AE 1 1.0 3 3.0
Total of patients referring AE 1 1.0 3 3.0

Abbreviation: n, number of patients.
All comparisons were not significant (3 test).

than that of our early trials in populations at high vascular risk
[12, 13].

The study population reflects the coexistence of other cardio-
vascular risk factors, some related with the patient’s lifestyle
(sedentarism, smoking, intake of salt rich diet) as well as other
factors related with these, such as overweight, frequent among
the participants. It should be noted that, albeit not required,
all enrolled patients had not been treated with antihypertensive
medications previously because they ignored having high blood
pressure values until study enrolment.

Nine patients (4 placebo, 5 policosanol) withdrew prematurely
from the study. So, the discontinuation rate was low (4.5%),
which supports that study conduction was well managed. Indeed,
reasons for withdrawals were few and none were associated
with AE, which is consistent with the good safety profile of
policosanol, as documented.

Factors such as the low rate of dropouts, the sample size of the
study and that statistical analyses were made by the ITT approach
in an independent center (CENCEC), support the validity of the
present results.
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The efficacy of policosanol was evidenced through the mean
reductions of SBP and DBP values compared with baseline and
placebo, which are closely comparable to those reported in the
trials conducted in Korean and Japanese subjects [32-34], despite
these being ethnically homogenous populations, different from
the heterogenous Cuban one.

In addition, the efficacy of policosanol for lowering SBP and DBP
was supported by the rate of responders per stratum according to
the number of cases who reached the cutoff values of SBP and
DBP established in the study protocol. Thus, the frequency of
policosanol responders according to SBP reductions >10 mmHg
versus baseline (44/100) was significantly greater than in the
matched placebo group (7/100). Moreover, the rate of policosanol
patients with DBP reductions >5 mmHg versus baseline (61/100)
was significantly greater than that found in the placebo group
(22/100).

Simultaneous reductions of both SBP > 10 mm Hg and DBP
> 5 mm Hg, were also found in more policosanol patients
(36/100) than in placebo cases (5/100); while 28/100 and 3/100 of
policosanol and placebo patients, respectively, achieved normal
blood pressure values at study completion.

The consistency of the blood pressure reductions, the magnitude
of the SBP reduction and the rate of policosanol responders
achieving the predefined goals, support the efficacy of policosanol
20 mg/day, given for 12 weeks, for lowering blood pressure in
Cuban prehypertensive patients.

As mentioned earlier, a network meta-analysis which proved a
linear association between SBP decreases and reduced cardiovas-
cular disease and all-cause mortality, documented that an SBP
reduction of 10 mmHg to reach values between 120 to 124 mmHg,
should lower the cardiovascular disease risk by 29% [39]. Adding
even more evidence on the magnitude of SBP decreases in ame-
liorating the cardiovascular disease risk, a large-scale analysis
of randomized trials proved that just a simple SBP reduction of
5mmHg lowered the risk of major cardiovascular events by about
10%, irrespective of previous diagnoses of cardiovascular disease
and even at normal or high-normal blood pressure values [44].
Hence, obtaining an SBP reduction of >10mmHg in our study
population would be expected to attract clinical interest.

Study patients were advised to follow lifestyle modifications,
the core of hypertension management, including a healthy
dietary pattern with low sodium intake, systematic physical
activity, smoking cessation, and reduced alcohol consumption,
all of which should enhance the benefit of pharmacological
antihypertensive therapy. Nevertheless, the fact that bodyweight
values did not decrease in any group over the study suggests that
dietary advice was not well followed by study participants since
a bodyweight reduction should be expected after 12 weeks on
such a dietary regime. This suspicion is reinforced by the fact that
triglycerides significantly increased in both groups.

Regarding the secondary outcomes, policosanol 20 mg/day pro-
duced positive changes in lipid profile variables, significantly
lowering LDL-C and TC versus placebo by 23.5% and 14.5%
respectively, and significantly increased HDL-C by 5.8 % versus
placebo. In both groups, triglycerides significantly increased

versus baseline, not between intervention groups. These increases
suggest, as discussed previously, that the healthy dietary recom-
mendations were not strictly followed by the subjects during the
trial.

Despite the results of policosanol 20 mg/day from this study being
promising, this study does not suggest, nor are we promoting,
policosanol as a new antihypertensive drug. Such a goal will
require several more studies, since although in some previous
studies policosanol decreased blood pressure values [12, 13],
these levels remained unchanged versus comparison groups in
other trials [8-11, 14-17]. So, further studies investigating different
dosages and effects on different populations will be required.
To be clear, this study does not reveal new insights into the
mechanism(s) whereby policosanol could reduce blood pressure,
since this question was beyond the study objectives.

Some studies conducted with policosanol have found an asso-
ciation between blood pressure reductions and changes in lipid
profile variables, as well as a decrease in aldosterone levels,
without affecting the angiotensin converting enzyme [32, 33].
However, the analysis of our data failed to find a relationship
between blood pressure and lipid profile variables. Therefore,
it is logical to assume that other beneficial pleiotropic effects
of policosanol could have contributed to the decrease in blood
pressure reported here. The ability of policosanol to inhibit LDL
oxidation (a trigger of endothelium damage), demonstrated a long
time ago [28] and corroborated recently [32], could contribute to
its blood pressure-lowering effects.

Also, policosanol has been reported to increase plasma prostacy-
clin (a vasodilator) and reduce thromboxane 2 (a vasoconstrictor)
levels [26], effects beneficial in reducing endothelium damage,
thus preventing one of the chain of events leading to high blood
pressure. Nevertheless, although all these favorable effects could
be associated with the purported blood pressure lowering effect of
policosanol, the underlying mechanism(s) of this benefit remains
speculative.

This study also corroborates the very good safety of policosanol.
No treatment-related impairment of any safety indicator was
observed. As expected, treatments were well tolerated by study
patients. The AE reported were transient, and apart from the three
declared as moderate because they required paracetamol for pain
management, the others were classified as mild.

A limitation related to the population included in the study is the
exclusion of older patients, when it is predicted that the popula-
tion of older adults (60-79 years) will double from 800 million
(2015) to 1.6 billion (2050). The risk for cardiovascular events
doubles with each decade of aging, making good blood pressure
control in the elderly a necessity [45, 46]. So, further studies
including older patients (60-80 years old) are encouraged to
investigate the potential benefits of policosanol in lowering blood
pressure in this more vulnerable population. Another limitation
related to study population was the inclusion of some diabetics,
a population whose coronary risk should be carefully managed
along with their other risk factors. Concomitant diabetes and
hypertension put such patients at a high coronary risk [47]. These
subjects were incorrectly included, thus representing protocol
deviations, but, as we applied ITT for data analysis, their data
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were included in this report, thus posing a slight impact in the risk
categorization proposed for study participants. Since this factor
was homogenously distributed between comparison groups, it did
not affect the validity of the present results. In addition, it should
be noted that the assessment of ABPM at the end of the treatment
should improve the control of the blood pressure lowering effects
obtained with blood pressure office assessment only, since all
groups were managed in similar conditions, we should not expect
that such an omission would affect the effects here attributed
to the treatment. Despite these limitations, the study achieved
the objective to demonstrate the effects of policosanol 20 mg/day
on the blood pressure values of Cuban prehypertensive patients,
being the first trial focused on blood pressure lowering effects in
our population.

5 | Conclusions

This report demonstrates, for the first time, that policosanol
given at 20 mg/day for 12 weeks was effective, as compared
to placebo, for lowering SBP and DBP in Cuban patients with
prehypertension, achieving the predefined reductions considered
as clinically meaningful. The treatment also produced beneficial
changes in the lipid profile, being safe and well tolerated. Further
studies including different dosage, study designs, and popula-
tions, however, are required to extrapolate the present results
to other populations of prehypertensive patients, including older
people needing to have their blood pressure controlled.
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