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Abstract
Background: Policosanol has beneficial effects on the lipid profile and the vascular system. Meta-analyses of previous clinical 
trials concluded that policosanol can reduce blood pressure. This post-hoc analysis evaluated the effects of policosanol on the 
lipid profile and blood pressure in Cuban patients with prehypertension and stage I hypertension

Methods: A multicenter, randomized, double-blind, placebo-controlled clinical trial was conducted. Patients with pre-
hypertension or grade I hypertension were randomized to receive policosanol 20 mg/day or placebo for 12 weeks. The primary 
efficacy endpoint was lipid profile progression. Changes in blood pressure were predetermined as secondary efficacy endpoints. 
Physical and blood safety indicators, as well as adverse events (AE), were monitored. Statistical analysis was performed using 
the intention-to-treat method.

Results: Four hundred patients: 296 women, 104 men (mean age 46.3 years), with pre-hypertension or grade I hypertension 
were eligible for randomization. Groups were homogeneous at baseline. At study completion, Policosanol significantly lowered 
low-density lipoprotein-cholesterol (LDL-C), total cholesterol and increased high-density lipoprotein-cholesterol (HDL-C) in 
these patients. Policosanol significantly reduced blood pressure vs baseline and placebo. Policosanol was safe and well 
tolerated, not significantly changing any safety indicator. Twelve patients reported AE, all transient, with similar frequency in 
both groups.

Conclusions: Policosanol (20 mg/day) for twelve weeks produced beneficial changes on the lipid profile and was effective 
for lowering blood pressure to Cuban patients with pre-hypertension and grade I hypertension, being safe and well tolerated.
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Introduction
Policosanol is a mixture of high molecular weight 

primary alcohols isolated from sugarcane wax 
(Saccharum officinarum, L.), with cholesterol-lowering 
effects that include reductions in low-density lipoprotein 
cholesterol (LDL-C) and total cholesterol, and increases 
in high-density lipoprotein cholesterol (HDL-C) [1]. 
Meta-analyses have supported the lipid-modifying 
efficacy of policosanol [2-4].

Policosanol reduces cholesterol by inhibiting 
cholesterol synthesis through modulation of the 
enzyme hydroxymethylglutaryl coenzyme A (HMGCoA) 
reductase by AMPK activation [5-9].

In addition, policosanol exhibits beneficial pleiotropic 
effects in the prevention of atherothrombotic 
complications, such as the inhibition of platelet 
aggregation and LDL oxidation [10-15].

Both studies conducted in Cuban patients with high 
cardiovascular risk, which included a high frequency 
of hypertensive patients [16-19], and recent clinical 
studies in Korean and Japanese subjects revealed that 
policosanol significantly reduced blood pressure [20-
23]. A meta-analysis concluded that policosanol could 
reduce blood pressure, but further studies are needed 
to confirm these results [24].

Given the excellent safety profile of policosanol 
[1,16-24,25-27], this could be a useful option to help 
control blood pressure, provided that larger clinical 
trials confirm this benefit.

Hypertension is recognized as the leading cause 
of cardiovascular disease and the main contributor to 
global mortality [28-30] and the impact of reducing 
blood pressure on cardiovascular improvement and all-
cause mortality has been demonstrated [31].

Hence, this post-hoc analysis investigate the effects 
of policosanol 20 mg/day on lipid profile and blood 
pressure values in patients with pre-hypertension or 
grade I hypertension.

Participants and Methods
Study design

Multicenter, randomized, double-blind, placebo-
controlled clinical trial, in which patients were recruited 
in six polyclinics in Havana.

The study protocol was approved by the Institutional 
Review Board (IRB)(IRB-120721) and registered in the 
Cuban Public Registry of Clinical Trials (RPCEC00000377). 
The study complied with the ethical principles 
established in the latest version of the Declaration 
of Helsinki and Tokyo for research involving human 
subjects [32]. All participants provided written informed 
consent at the time of enrollment.

Recruited patients were eligible for randomization 
if they met the inclusion criteria and did not meet 

exclusion criteria, and were instructed to follow healthy 
lifestyle actions for hypertension management.

Eligible patients were randomly allocated 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.

Study participants

Enrolled participants were men and women between 
20 and 60 years of age, diagnosed with pre-hypertension 
(SBP:120-139 mmHg and DBP:80-89 mmHg) or with 
grade I hypertension (SBP: 140-159 mmHg and DBP: 90-
99 mmHg), with 0-2 cardiovascular risk factors, such as 
smoking, dyslipidemia, overweight and sedentarism.

Exclusion criteria included having other grades of 
hypertension such as grade II (SBP:160-179 mmHg, 
DBP:100-109 mmHg), grade III (SBP ≥180 mmHg, DBP 
≥ 110 mmHg), isolated systolic hypertension (SBP ≥ 140 
mm Hg) and isolated diastolic hypertension (DBP > 90 
mmHg); diagnosed vascular diseases (cardiovascular, 
cerebrovascular, peripheral vascular, among others); 
serious mental illness, malignant neoplastic diseases, 
pregnant women or those planning a pregnancy , 
nursing mothers; suspected or definite allergy to any 
ingredient of the study medications, prior intake of any 
antihypertensive drug 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 exclusion criteria would be eligible for 
randomization.

Withdrawals from the study were predefined as being 
due to: adverse events; unwillingness to continue in the 
trial; major protocol violations, such as non-compliance 
with treatment for more than 7 consecutive days; 
and/or the intake of antihypertensive or cholesterol-
lowering drugs other than the study drugs.

Treatment and randomization

As stated, eligible patients were randomized into 
two parallel groups which received 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.
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Treatments were randomized by strata, including 
two groups each (patients with pre-hypertension and 
patients with grade I hypertension), tablets being 
assigned by balanced block randomization, with a 1:1 
ratio for each stratum, and given to patients according 
to their consecutive inclusion in the trial.

Treatment compliance

Treatment adherence was assessed by counting 
tablets and reviewing patient records. Overall, 
adherence was considered good if > 90% of patients 
met this criterion.

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.

Study outcomes

The primary efficacy endpoint included changes in 
the lipid profile. Reductions in LDL cholesterol and total 
cholesterol, as well as increases in HDL cholesterol, 
were considered compared to baseline and placebo. For 
treatment to be effective, final LDL cholesterol levels in 
the policosanol group had to be significantly lower than 
baseline and placebo, and ≥ 15% as a net difference 
from placebo [33].

The significantly reduction SBP and DBP were 
considered as secondary study outcomes. The study 
predefined that, to produce a clinically relevant benefit, 
policosanol should significantly reduce SBP ≥ 10 mmHg 
compared to baseline [34].

Laboratory variables and analysis

Blood samples were drawn from 8:00 to 8:30a.m. 
after a 12 hour fast and aliquots were taken for 
laboratory determinations.

Lipid profile

Serum total cholesterol and triglycerides were 
determined by colorimetric enzymatic methods using 
reagent kits from Roche (Switzerland). Serum HDL-C 
levels were determined according to the cholesterol 
content present in the supernatant obtained after 
β-lipoproteins precipitation. LDL-C values were 
calculated using the Friedewald formula in mmol/L [35].

Other laboratory tests

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

All tests were performed in Roche Cobas C311 
autoanalyzer (Germany) located at the laboratory of the 
Surgical Medical Research Centre (Havana City, Cuba).

Systematic quality control was performed 
throughout the study, so that the precision and accuracy 
of the methods were followed. Precision was assessed 
according to repeatability (within-day variations) and 
reproducibility (between-day variations); while accuracy 
was evaluated against standard references.

Safety and tolerability

Data from the physical examination, laboratory tests 
and interview for AE were included for the analysis of 
treatment safety and tolerability.

Adverse events (AEs) were predefined as any 
unwanted experience that occurred during the 
study, regardless of whether they were related to the 
treatment [36]. Based on their estimated relationship to 
the study treatment, AEs were also classified as unlikely, 
doubtful, possibly, or probably related, following the 
WHO-UMC system [37].

Statistical analysis 

Data are presented as mean ± standard deviation 
of the mean. All data were analyzed on an intention-
to-treat (ITT) basis, including data from all randomized 
patients. Missing data were managed by simple 
imputation using the carryover method.

ANOVA was used to compare continuous variables 
throughout the study. Within-group comparisons of 
these data were performed using the McNemar test 
once normal distribution was confirmed. Bonferroni 
adjustment was added for multiple comparisons within 
a single test [38].

Categorical data were compared using the Chi-
square test with Yates correction (Tables 2 × 2).

Data management and statistical analysis were 
performed at the National Clinical Trials Coordinating 
Centre (Data Management and Processing Department). 
SPSS 21.0 was used for the analysis, with EPIDAT 3.1 as a 
specific auxiliary method.

Sample size estimation

The planned sample size was based on 80% power 
with a two-sided α level of 0.05 to detect a significant 
and clinically meaningful reduction in the policosanol 
groups compared with placebo at week 12. According 
to GPower version 3.1.19.2 (2014), a total of 400 
patients were estimated to be required to complete the 
study: 200 pre-hypertensive patients (100 treated with 
policosanol 20 mg, 100 with placebo) and 200 grade I 
hypertensive patients ((100 treated with policosanol 20 
mg, 100 with placebo).

Results
Baseline characteristics

Of 424 patients enrolled in the study, 400 were 
randomized to receive either policosanol 20 mg (n = 
200) or placebo (n = 200), divided in two strata: pre-
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Efficacy analysis

Compliance with treatment was very good over the 
study since, apart from the premature dropouts, all 
other patients consumed the scheduled tablets.

Effects on primary outcome

Table 3 shows the effects on the lipid profile in 
the study population. After 12 weeks on treatment, 
policosanol 20 mg/day significantly (p < 0.05 versus 
baseline, p < 0.001 versus placebo) decreased LDL-C 
(15.6%) and (p < 0.05 versus baseline, p < 0.01 versus 
placebo), Total cholesterol (8.4%), while significantly 
increasing HDL-C (6.6%) (p < 0.05 versus baseline and 
placebo).

The net reductions versus those found in the placebo 
group were 23.6% and 15.8% for LDL-C and total 
cholesterol, respectively, and the net increase of HDL-C 
versus placebo was of 7.4%. Curiously, Triglycerides 
values significantly increased (p < 0.05) in both groups 
as compared to baseline, but no significant differences 
between both groups were found.

Effects on secondary outcomes

Table 4 summarizes the data of blood pressure 
measurements over the trial in the whole population. 
At study completion, policosanol significantly reduced 
(p < 0.001) both SBP and DBP values, as compared to 
baseline and the placebo group.

hypertensive patients (100 received policosanol 20mg, 
100 received placebo) and grade I hypertensive patients 
(100 in each group also). Twenty-four (24) patients were 
not included because 23 of these had failed to attend 
for laboratory testing and one more who had missed 
the recruitment period deadline.

Table 1 shows the baseline characteristics of the 
study population, all of which were comparable in 
both groups (policosanol and placebo). The average 
age of study patients was about 46 years old, and the 
frequency of randomized women (74%) was higher than 
that of men (26%).

The most frequent medications consumed by 
the whole study population were antihistamines 
(14 patients, 3.5%) (8 placebo, 6 policosanol), oral 
hypoglycaemic drugs (10 patients, 2.5%) (6 placebo, 4 
policosanol) and analgesics, paracetamol and/or non-
steroidal anti-inflammatory drugs (NSAIDs) (8 patients, 
2.0%) (4 in each group). The frequency of concomitant 
medications was statistically similar in both intervention 
groups.

Study withdrawals

Of 400 randomized patients, 16 (4%) (7 policosanol, 
9 placebo) discontinued prematurely the trial (Table 
2). The withdrawal rate was similar in both groups. No 
patient discontinued the trial due to AE.

Policosanol
 (n = 200)

Placebo
 (n = 200)

Total
(n = 400)

Age (years) (X ± DE) 46.3 ± 9.3 46.3 ± 8.5 46.3 ± 9.9
Body mass index (kg/m2) (X ± SD) 26.6 ± 4.6 26.6 ± 4.5 26.6 ± 4.6
Gender n % n % n %
Women 148 74.0 148 74.0 296 74.0
Men 52 26.0 52 26.0 104 26.0
Pre-hypertensive patients 100 50.0 100 50.0 200 50.0
Patients with grade I hypertension 100 50.0 100 50.0 200 50.0
Personal history
Overweight (kg/m2 ≥ 25, < 30) 74 37.0 74 37.0 148 37.0
Menopause 53 26.5 58 29.0 111 27.8
Sedentary life 42 21.0 51 25.5 93 23.3
Smoking 34 17.0 39 19.5 73 18.3
Obesity (kg/m2 ≥ 30) 30 15.0 32 16.0 68 15.5
Salt rich diet 24 12.0 24 12.0 48 12.0
Dyslipidaemia 26 13.0 21 10.5 47 11.8
Diabetes mellitus 10 5.0 7 3.5 17 4.3
Family history
Hypertension 164 82 161 80.5 325 81.3
Cardiovascular disease 67 33.5 71 35.5 138 34.5
Concomitant drug therapy
Patients consuming concomitant drug 50 25 48 24 98 24.5
Antihistamines 8 4.0 6 3.0 14 3.5
Oral hypoglycemic 6 3.0 4 2.0 10 2.5
Paracetamol/NSAIDs* 4 2.0 4 2.0 8 2.0

Table 1: Baseline characteristics of study patients.

X mean, SD standard deviation, NSAIDs non-steroidal anti-inflammatory drugs
The table includes those concomitant drugs consumed ≥ 4 participants
All comparisons were not significant (ANOVA, χ2 test)
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Overall, at study completion, 118/200 policosanol 
(59%) and 19/200 (9.5%) placebo-treated patients 
achieved SBP reductions ≥ 10 mmHg compared to 
baseline, while DBP reductions ≥ 5 mmHg were found in 
152/200 policosanol (76%) and 37/200 (18.5%) placebo-
treated patients.

Comparisons between groups showed that the 
frequency of responders was significantly greater in 
policosanol than in placebo group.

Safety and tolerability

Effects on physical and blood safety indicators: 
As observed, no significant within or between group 
differences were found regarding physical safety 
indicators (bodyweight, body mass index and pulse 
rate) (Table 5).

Among laboratory variables (Table 6), no significant 
changes versus placebo were found for any variable. 

Nevertheless, significant reductions of blood glucose 
and significant increases of uric acid were found in 
policosanol and placebo groups. Since these reductions 
occurred in both groups and individual values were 
normal, we exclude any clinically relevant meaning of 
this finding.

Adverse events (AE): Only 12 of 400 patients (3%) 
(6 policosanol and 6 placebo group) reported some 
AE (Table not included for simplicity). Nine (9) AE, all 
transient, were classified as moderate because they 
required paracetamol for headache (5 patients) or 
for joint pain (4 patients), these being reported by 6 
policosanol and 3 placebo-treated patients. All other 
AE (polyuria, somnolence, vomiting) were classified as 
mild, from the placebo group.

All AE were classified, according to the potential 
causal relation with the treatment, as ‘doubtfully 
related.

Table 2: Study withdrawals.

Withdrawal reasons Policosanol (n = 200)
 

Placebo (n = 200)
 

  n % n %
Unwillingness to follow-up 1 0.5 0 0
Protocol violation 4 2 2 1
Travels abroad 2 1 7 3.5
Total of study withdrawals 7 3.5 9 4.5
N number of cases
All comparisons were not-significant (χ2 test)
Protocol violations were due to intake of antihypertensive drugs

Table 3: Effects on lipid profile (X ± SD) in study patients.
Treatment Baseline 12 weeks Changes (%)
   Low-density lipoprotein cholesterol (LDL-C) (mmol/L)
Policosanol 3.02 ± 0.76 2.55 ± 0.72*+++ -15.6+++

Placebo 3.05 ± 0.81 3.26 ± 0.82 +0.8
   Total cholesterol (mmol/L) 
Policosanol 4.40 ± 0.79 4.04 ± 0.78*++ -8.4++

Placebo 4.45 ± 0.90 4.75 ± 0.96 +7.4
   High-density lipoprotein cholesterol (HDL-C) (mmol/L) 
Policosanol 1.21 ± 0.39 1.29 ± 0.32*+ +6.6+

Placebo 1.21 ± 0.39 1.20 ± 0.33 -0.8
   Triglycerides (mmol/L) 
Policosanol 0.89 ± 0.45 1.01 ± 0.57* +13.4
Placebo 0.93 ± 0.42 1.11 ± 0.60* +19.4
X mean, SD standard deviation
 *p < 0.05 Comparison with baseline (McNemar test)
 +p < 0.05, ++p < 0.01, +++p<0.001 Comparison with placebo group (ANOVA)

Table 4: Effects on blood pressure values (X ± SD) in study patients. 
Treatment Baseine 4 weeks 8 weeks 12 weeks
  Systolic blood pressure (mm Hg) 
Policosanol 134 ± 9.4 128 ± 10.1 127 ± 11.9 123 ± 9.4***+++

Placebo 134 ± 10.5 131 ± 8.3 131 ± 9.7 133 ± 10.5
  Diastolic blood pressure (mm Hg) 
Policosanol 87 ± 5.3 83 ± 7.1 83 ± 7.7 79 ± 5.7***+++ 

Placebo 87 ± 5.0 84 ± 5.7 84 ± 6.3 85 ± 5.8
X mean, SD standard deviation
 ***p < 0.001 Comparison with baseline (McNemar test, Bonferroni´s adjustment)
++p < 0.01 +++p < 0.001 Comparison with placebo group (ANOVA)
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Discussion
Baseline characteristics in both groups were similar, 

demonstrating their homogeneity and confirming 
that the results were not due to baseline differences 
between the groups.

The average age in the study was 46 years and there 
was a higher frequency of women among the study 
patients. However, the sex distribution was similar in 
each intervention group.

The study population reflects the coexistence of 
other cardiovascular risk factors, some related to the 
patient's lifestyle (sedentary lifestyle, smoking, salt 
intake), as well as other factors related to these, such 
as overweight. It should be noted that all the patients 
included had not previously received antihypertensive 
treatment.

Sixteen of 400 randomized patients withdrew 
prematurely from the study, 7 being treated with 
policosanol, 9 with placebo. So, the discontinuation rate 
was low (4%), 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.

Policosanol produced beneficial changes in lipid 
profile variables (primary outcome). After 12 weeks 
on treatment, significantly decreased LDL-C and total 
cholesterol while significantly increasing HDL-C versus 
baseline and placebo, all these changes being favourable 
for the control of cardiovascular risk.

Regarding the secondary efficacy variable, 
policosanol produced mean changes in blood pressure 
values compared to the initial value and placebo, 
reductions comparable to those reported in studies 
conducted in Korean and Japanese subjects, despite 
the fact that these were ethnically homogeneous 
populations, different from the heterogeneous Cuban 
population [20-23].

The mechanisms by which policosanol may produce a 
hypotensive effect have not been fully elucidated. Some 
studies have found an association between reduced 
blood pressure and changes in lipid profile variables, 
as well as a decrease in aldosterone levels, without 
affecting angiotensin-converting enzyme. Furthermore, 
its ability to inhibit LDL oxidation (a trigger of endothelial 
damage) could contribute to its hypotensive effects.

In line with this thought, natural substances with 
antioxidant effects have been shown to reduce the 
development of hypertension by diminishing the 

Table 5: Effects on physical safety indicators (X ± SD).
Treatment Baseline 4 weeks 8 weeks 12 weeks
  Bodyweight (kg) 
Policosanol 72.2 ± 14.9 72.1 ± 14.9 72.1 ± 14.9 72.1 ± 14.8
Placebo 72.1 ± 14.6 72.1 ± 14.5  72.1 ± 14.5 72.1 ± 14.3
  Body mass index (kg/m2) 
Policosanol 26.6 ± 4.6 26.6 ± 4.6 26.5 ± 4.6 26.6 ± 4.6 
Placebo 26.6 ± 4.5 26.5 ± 4.5 26.5 ± 4.4 26.5 ± 4.1
  Pulse rate (beats/min) 
Policosanol 80 ± 5.7 79 ± 7.5 78 ± 7.1 78 ± 7.0
Placebo 80 ± 6.4 78 ± 7.7 78 ± 7.3 79 ± 6.5
X mean, SD standard deviation
All within (McNemar test) and between (ANOVA) group comparisons were non-significant

Table 6: Effects on blood safety indicators (X ± SD) in study patients.
Treatment Baseline 12 weeks
  Alanine amino transferase (ALAT) (U/L)
Policosanol 23.45 ± 8.88 22.35 ± 13.20
Placebo 22.19 ± 9.21 22.00 ± 10.40
  Aspartate amino transferase (ASAT) (U/L) 
Policosanol 24.11 ± 10.84 26.96 ± 15.70
Placebo 24.07 ± 8.62 26.16 ± 11.20
   Glucose (mmol/L) 
Policosanol 5.16 ± 1.52  4.57 ± 1.10*

Placebo 5.04 ± 0.88  4.48 ± 0.70***

  Creatinine (µmol/L) 
Policosanol 73.75 ± 14.94 74.56 ± 15.60
Placebo 73.41 ± 13.90 75.72 ± 14.20
  Uric acid (µmol/L) 
Policosanol 286.83 ± 62.29 327.09 ± 77.80**

Placebo 287.85 ± 62.70  335.43 ± 82.60**

X mean, SD standard deviation
*p < 0.05, **p < 0.01, ***p < 0.001 Comparison with baseline (McNemar test) 
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damage from oxidative stress on the viability of 
endothelial cells, which could trigger the subsequent 
events leading to hypertension [39,40].

In addition, policosanol increases plasma levels 
of prostacyclin (a vasodilator) and reduces levels of 
thromboxane 2 (a vasoconstrictor), beneficial effects 
for reducing endothelial damage, thus preventing one 
of the events in the chain that leads to high blood 
pressure.

This post-hoc analysis 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 frequency of patients referring AE during 
the trial (12/400, 3%) was low and equal in both 
policosanol and placebo groups (6 patients reporting 
AE in each group). AE reported were transient, and 
apart from those (9) declared as moderate because 
paracetamol was requested for headache or joint pain, 
the others were classified as mild.

Conclusions
This post hoc analysis demonstrates that policosanol 

(20 mg/day) for twelve weeks produced beneficial 
changes in the lipid profile and was effective in reducing 
blood pressure in Cuban patients with prehypertension 
and stage I hypertension. Therefore, policosanol could 
be considered a possible adjunctive treatment for the 
management of these patients with low cardiovascular 
risk.
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