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ABSTRACT 

Hypercholesterolemia is a coronary risk factor. Lowering serum low-density lipoprotein-cholesterol (LDL-C) benefits individuals with 
a broad range of serum total cholesterol (TC) values. Then, subjects are encouraged to decrease LDL-C to targets according to their 
individual coronary risks. Policosanol, purified from sugar cane wax, has been shown to lower LDL-C in subjects with “normal to 
mildly elevated TC”, but new evidences on this population are required. Objective of the present study to investigate the efficacy 
and tolerability of policosanol 5 and 10 mg/day in subjects with serum TC  5.9 mmol/L. After a 4 week diet-only period, 90 subjects 
of both sexes (mean age: 57 years) were double-blinded to placebo, policosanol 5 mg/day or policosanol 10 mg/day for 12 weeks. 
Lipid profile, safety indicators, adverse events (AE) and compliance with study treatments were assessed. Policosanol (5 and 10 
mg/day) significantly (p< 0.00001) lowered LDL-C (17.6% and 19.7%, respectively) and TC (13.1% and 17.4%), raised (p<0.00001) 
high-density lipoprotein-cholesterol (HDL-C) (11.3% and 14.8%), and unchanged triglycerides. Lipid profile unchanged in placebo. 
The frequency of policosanol-treated subjects who reached LDL-C targets (54/70, 5 mg/day) (60/70, 10 mg/day) was greater (p < 
0.001) than in placebo (4/70). Policosanol was well tolerated. Seven subjects (4 placebo, 2 policosanol-5mg, 1 policosanol-10mg) 
discontinued the trial, two (placebo) due to AE (dizziness, diarrhoea). This study demonstrates that policosanol (5 and 10 mg/day) 
for 12 weeks lowered serum LDL-C and TC, and raised HDL-C in subjects with serum TC  5.9 mmol/L, being well tolerated. 
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INTRODUCTION 

levated serum levels of low-density lipoprotein-
cholesterol (LDL-C) and total cholesterol (TC) are 
major risk factors for coronary heart disease 

(CHD).1, 2 Intervention clinical studies have demonstrated 
that lowering LDL-C reduces coronary risk in subjects at 
secondary and primary prevention stages, 2 --7  so that LDL-
C is a primary target inside coronary prevention 
programs. 8-10 

Guidelines emphasize that lipid-modifying treatments 
must lower LDL-C values to reach targets according to the 
individual coronary risk estimated through algorithms 
that establish “desirable” rather than “normal” LDL-C and 
TC, so that values accepted as “normal” 10 years ago, 
currently could be high in accordance to the individual 
risk of the subjects. Recommended LDL-C goals for high 
risk and very high-risk persons are <100 and <70 mg/dL, 
respectively, although this last goal may be used for both 
cases. 8- 10 The LDL-C goal for persons with moderate high-
risk (≥ 2 concomitant risk factors and 10-year risk 10% to 
20%) is <130 mg/dL, but a more restricted target (<100 
mg/dL) may be optimal. In low-risk subjects the 
recommended LDL-C goal is <160 mg/dL.9 In addition, 
although LDL-C is the primary lipid target for CHD risk 
reduction, high-density lipoprotein cholesterol (HDL-C) 
and triglycerides (TG) have also emerged as CHD risk 
factors, so that increases of HDL-C or decreases of TG can 
provide additional benefits. 10 – 14 

Subjects should be educated to reach LDL-C targets firstly 
through therapeutic lifestyle changes (TLC). The 

adherence to a low-fat, low-cholesterol diet is the 
cornerstone of TLC and allows achieve the goals in many 
individuals, mainly those with borderline and mildly 
elevated values. Nevertheless, in many individuals with 
non-lipid risk factors, TLC alone is not enough to reach 
these targets required, and different cholesterol-lowering 
interventions are recommended, in addition to the TLC 
strategy.  

Policosanol, a mixture of higher aliphatic primary alcohols 
purified from sugar cane wax with cholesterol-lowering 
effects, 15 has been shown to inhibit cholesterol synthesis 
by regulating HMG-CoA reductase activity through the 
activation of AMP-kinase phosphorylation, a mechanism 
that requires the peroxisomal metabolism of the fatty 
alcohols to the corresponding fatty acids. 16 - 19 Also, 
policosanol significantly increases LDL receptor-
dependent processing, increasing LDL catabolic rate. 20  

Most clinical studies have demonstrated the cholesterol-
lowering effects of policosanol in patients with type II 
hypercholesterolemia21 – 28 and dyslipidemia associated to 
type 2 diabetes, 29 - 31 and only a few trials supported such 
evidences in subjects with “normal, borderline and 
mildly” elevated serum TC and normal TG values: 32 – 35 

One of these studies was conducted in subjects with TC < 
5.7 mmol/L treated with 10 or 20 mg/day for only 4 
weeks, 32 another investigated the effects of 5 and 10 
mg/day administered for 8 weeks to individuals with 
serum TC < 5.2 mmol/L, 33 while a third one investigated 
the effects of 5 mg/day given for 8 weeks to individuals 
with a broad serum TC range (4.8 – to 6.0 mmol/L). 34 A 
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more recent study assessed demonstrated the efficacy of 
10 mg/day administered for a longer period (12 weeks) to 
subjects with serum TC ≥4.5; 5.9 mmol/L. 35 These data, 
however, are still relatively limited considering the 
current trends of cholesterol management. 

In light of these issues, this study was undertaken to 
investigate the short-term efficacy and tolerability of 
policosanol 5 and 10 mg/day in subjects with serum TC 
5.9 mmol/L. 

PARTICIPANTS AND METHODS 

Study design 

Study was conducted in accordance to the ethical 
principles of the Declaration of Helsinki. The independent 
Ethics Committee from the Medical Surgical Research 
Centre (Havana, Cuba) approved the study protocol. 
Subjects were enrolled after providing their informed 
written consent.  

This randomised, double-blinded, parallel-group, 
comparative study was conducted at the Medical Surgical 
Research Centre, patients being enrolled at Ramon 
Gonzalez Coro, Elpidio Berovides and 19 de Julio 
Policlinical Centres (Havana City, Cuba).  

At recruitment (visit 1) a complete medical history 
including physical examination was performed, and 
patients entered in a 4 week run-in period, during which 
followed a low-fat, low-cholesterol diet, with a daily 
consumption of cholesterol < 300 mg/day, total fat 
(saturated, polyunsaturated and monounsaturated) from 
8 to 10 %, carbohydrates  55% and protein for about 15 
% of total calories. 8 After this diet-only period, laboratory 
determinations (lipid profile and assessment of safety 
indicators) were done. Eligible patients were randomized, 
under double-blind conditions, to policosanol (5 mg) or 
placebo tablets (Visit 2) for 12 weeks. Physical 
examination and laboratory tests were done at baseline 
and at the end of the study. At visit 3 subjects were 
requested about AE and compliance with study 
medications was assessed. 

After therapy, a final check-up was performed (visit 4). 

The placebo group was included as a parallel control to 
detect any systematic factor that could affect the results, 
since data supporting the efficacy of policosanol on 
subjects with “normal” to mildly elevated serum TC is 
relatively limited. Since all subjects were on TLC regimen 
and treatment duration was short, placebo subjects were 
not at special risk status as compared to clinical practice.  

Study subjects 

Women and men (37-75 years) with serum TC < 6.2 
mmol/L were enrolled in the study. To be randomized to 
active treatment they should have serum TC  5.9 mmol/L 
at the end of the baseline diet-only period. 

Subjects with TG  2.4 mmol/L, active renal diseases, 
diagnosed neoplastic diseases, severe hypertension 

(diastolic pressure  120 mm Hg) and uncontrolled 
diabetes (serum glucose > 7.5 mmol/L) were excluded 
from the study. Also, those with a history of myocardial 
infarction, stroke, or any major surgery prior to the study 
were also excluded. 

The study protocol predefined the following reasons as 
causes of premature withdrawals: adverse events (AE) 
justifying such decision, unwillingness to follow-up b, 
major violations of study protocol, including > 5 
consecutive days without taking the study medications. 

Treatment  

Study medications were identical in appearance and 
administered in identical packages identified with a code 
number and the number of treatment assigned by 
successive progressive inclusion. Study medications were 
randomised by a fixed randomisation method using 
blocks of regular sizes and allocation ratio 1:1. Subjects 
were instructed to take study medications once a day 
with the evening meal for 12 weeks   

Compliance with study treatments (placebo or 
policosanol) were done by tablet count and confirmed by 
patient interviews. 

Study outcomes 

The primary study outcome was to obtain a significant 
serum LDL-C reduction of at least 15% versus placebo. 36 
Changes on others lipid profile markers (TC, HDL-C and 
TG) and comparison of the frequencies of subjects 
achieving LDL-C targets were secondary outcomes. 

Since most randomized subjects were at low CHD risk (no 
previous coronary or cerebrovascular events, no 2 or 
more non lipid risk factors), we considered that 
individuals who reach LDL-C values ≤ 160 mg/dL achieved 
the recommended goals. In the cases that concomitant 
risk factors evidenced a moderate risk we consider a 
target value of ≤130 mg/dL. 

Safety and tolerability analyses  

Data from the physical examination (bodyweight, pulse 
and blood pressure), laboratory tests and AE were 
included for the safety and tolerability analyses. 
Laboratory tolerability tests included determinations of 
glucose, creatinine, aspartate aminotransferase (AST) and 
alanin aminotransferase (ALT).  

An AE was any new undesirable experience appearing 
during the study or any worsening of habitual symptoms. 
“Serious” AE were those leading to hospitalisation and/or 
deaths. “Moderate” AE were those requiring 
discontinuation of therapy and/or specific treatment, and 
“mild” AE were those not requiring discontinuation of 
study treatments nor specific therapy for the AE. Also, AE 
were classified as unlikely, doubtfully, possibly or 
probably treatment-related according to Naranjo 
algorithm. 37 
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Laboratory determinations 

Blood samples were drawn after 12 hours overnight fast 
and aliquots were taken for laboratory determinations. 
Serum TC, TG and HDL-C were determined by enzymatic 
methods using reagent kits (Roche, UK). LDL-C values 
were calculated using the Friedewald equation. 38  

Determinations of safety indicators were performed by 
routine laboratory tests based in enzymatic methods 
using reagent kits (Roche, UK). All laboratory tests were 
performed in the Hitachi 719 autoanalyzer (Tokyo, Japan) 
of the Centre for Surgical and Medical Research (Havana 
City, Cuba).  

Quality control was performed throughout the study. The 
precision was assessed according to repeatability (r) 
(within-day variations) and reproducibility (R) (between-
day variations); and the accuracy was evaluated against 
standard references for each parameter. The differences 
against the standard reference were < 4% for TC and < 5% 
for TG. The assay bias of such parameters was constant 
throughout the trial. 

Statistical analysis  

All data were analysed by Intention-to-Treat approach, 
meaning that data of all randomised patients, as 
randomised, including those who withdrew from the trial, 
were included for the analyses. 

The sample size estimation assumed that the final 
reduction of LDL-C from baseline induced by policosanol 
10 mg/day should be 15% as compared to placebo. 
Then, 30 subjects per treatment arm would be enough to 
detect such difference with 80% power and α = 0.05. We 
assume a permissible dropout rate of 10%, so that about 
100 subjects should be enrolled. 

Continuous variables were analysed with the t test for 
paired samples (within group comparisons) and with the t 
test for independent samples (between group 
comparisons). Categorical variables were compared by 
using the Fisher's Exact Probability Test. All tests were 
two tailed.  

A value of  = 0.05 was assumed for statistical 
significance. Statistical analyses were performed using the 
Statistics for Windows package program (Release 4.2, Stat 
Soft, Inc USA). 

RESULTS 

Baseline characteristics 

Baseline characteristics of the three groups were well 
matched (Table 1). Study patients had a relative high 
frequency ( 20%) of non-lipid coronary risk factors, most 
non-modifiable, like postmenopausal status in women 
(36.7%), family history of CHD (56.7%), age  45 years in 
men (31.1%). Nevertheless, the frequency of cigarette 
smoking (33.3%), a modifiable risk factor, was also high.  

 

Table 1: Baseline characteristics of study patients 

Characteristics (n = 30) Placebo  Policosanol 5 mg Policosanol 10 mg 
Age (years)(X  SD) 59 ± 10 58 ± 10 54 ± 9 

Body mass index (kg/m2)(X  SD) 28.3 ± 6.1 29.2 ± 6.0 28.8 ± 5.6 

Sex n % n % n % 

Women 20 66.7 21 70.0 20 66.7 

Men 10 33.3 9 30.0 10 33.3 
Personal history 

Postmenopausal women 11 36.7 12 40.0 10 33.3 

Male older than 45 years old 10 33.3 
 

8 26.7 10 33.3 

Smoking 10 33.3 
 

10 33.3 
 

10 33.3 
 Hypertension 10 33.3 10 33.3 10 33.3 

Diabetes mellitus 1 3.3 1 3.3 2 6.7 
Family history of CHD 16 53.3 17 56.7 18 60.0 

Concomitant therapy 

Diuretics 6 20.0 5 16.7 5 16.7 

Calcium channel blockers 4 13.3 6 20.0 4 13.3 

Inhibitors of angiotensin converting enzyme 1 3.3 2 6.7 2 6.7 

Antiplatelets 3 10.0 5 16.7 5 16.7 
 - blockers 2 6.7 2 6.7 1 3.3 

Oral hypoglycemic drugs 1 3.3 1 3.3 
6.7 

1 3.3 

  n: Number of patients; (X   SD) (mean  standard deviation) 
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Eighty- three (83) of 90 randomised patients (92.2%) 
concluded the study. There were 7 study withdrawals: 4 
(13.3%) from placebo, 2 (6.7%) from policosanol 5 mg/day 
and 1 (3.1%) from policosanol 10 mg/day groups. Only 
two placebo-treated subjects discontinued the study due 
to AE (dizziness and diarrhoea, respectively), meanwhile 
the other dropouts were due to unwillingness to follow-
up (4) (1 placebo, 2 policosanol 5 mg/day, 1 policosanol 
10 mg/day) and travels abroad (1 placebo). 

Efficacy 

Compliance with study medications was very good, since 
according to tablet count and interviews, with the 
exception of the study withdrawals, > 90% of study 
population consumed all required tablets. 

After 12 weeks on treatment, policosanol (5 and 10 
mg/day) significantly (p< 0.00001) lowered serum LDL-C 
by 17.6% and 19.7%, respectively (Table 2). In addition, 

policosanol significantly (p<0.00001) lowered TC (11.3% 
and 14.8%) and raised (p<0.01) HDL-C (16.7% and 19.6%), 
whereas unaffected TG levels. Lipid profile unchanged in 
placebo. The frequency of policosanol-treated subjects 
who reached LDL-C targets (25/30, 83.3%; 5 mg/day) 
(26/30, 86.7%; 10 mg/day) was greater (p < 0.001) than in 
placebo (5/30, 16.7 %).  

Safety and tolerability 

Policosanol was safe and well tolerated. The treatment 
did not impair physical or lab safety indicators, and 
individual values remained within normal ranges (Table 3)  

Twelve subjects (8 placebo, 2 policosanol-5mg and 2 
policosanol-10mg) reported some AE (Table 4). Except the 
two AE causing the withdrawals, which were moderate, 
all other AE were mild. All AE, disregarding if they 
happened in placebo or policosanol subjects, were 
considered as possibly treatment-related. 

 
Table 2: Effects of policosanol (5 and 10 mg/day) on the lipid profile of study subjects 

Treatment Baseline 12 weeks % changes 
LDL-C (mmol/L) (X  SD) 
Placebo 4.23 ± 0.37 4.41 ± 0.51 +4.2 
Policosanol 5 mg 4.27 ± 0.38 3.52 ± 0.63++** -17.6 
Policosanol 10 mg 4.21 ± 0.34 3.38 ± 0.53+++** -19.7 
CI 95 % 
Placebo 4.09 - 4.37 4.22 - 4.60  
Policosanol 5 mg 4.13 - 4.40 3.29 - 3.76 
Policosanol 10 mg 4.08 - 4.33 3.18 - 3.58 
TC (mmol/L)  (X  SD) 
Placebo 5.59 ± 0.22 5.65 ± 0.61 +1.1 
Policosanol 5 mg 5.64 ± 0.15 5.00 ± 0.41++** -11.3 
Policosanol 10 mg 5.60 ± 0.17 4.77 ± 0.71+++** -14.8 
CI 95 % 
Placebo 5.50 - 5.67 5.42 - 5.88  
Policosanol 5 mg 5.58 - 5.70 4.85 - 5.16 
Policosanol 10 mg 5.53 - 5.66 4.50 - 5.03 
HDL-C (mmol/L) (X  SD) 
Placebo 1.06 ± 0.28 0.95 ± 0.28 -10.4 
Policosanol 5 mg 0.96 ± 0.23 1.12±0.40+* +16.7 
Policosanol 10 mg 0.97 ± 0.20 1.16 ± 0.39+* +19.6 
CI 95 % 
Placebo 0.96 - 1.17 0.85 - 1.06  
Policosanol 5 mg 0.88 - 1.05 0.97 - 1.28 
Policosanol 10 mg 0.89 - 1.04 1.01 - 1.30 
Triglycerides (TG) (mmol/L) (X  SD) 
Placebo 1.82 ± 0.65 1.80 ± 0.73 -1.1 
Policosanol 5 mg 1.83 ± 0.77 1.75 ± 0.69 -4.4 
Policosanol 10 mg 2.01 ± 0.89 1.84 ± 0.67 -8.5 
CI 95 % 
Placebo 1.58 - 2.07 1.52 - 2.07  
Policosanol 5 mg 1.54 - 2.12 1.49 - 2.01 
Policosanol 10 mg 1.68 - 2.34 1.59 - 2.09 

CI 95%: Confidence intervals (± 95%), X: mean, SD: standard deviation; *p < 0.01; **p < 0.00001. Comparison with baseline (t test for paired samples); 
+p < 0.05; ++p < 0.0001; +++p < 0.00001. Comparison between groups (t test for independent samples) 
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 Table 3: Effects of policosanol (5 and 10 mg/day) on 
safety indicators of study subjects 

Treatment Baseline Week 12 
Physical safety indicators 

Body weight (kg) (X  SD) 

Placebo 74.0 ± 10.0 74.1 ± 10.0 
Policosanol 5 mg 73.6 ± 6.7 73.5 ± 6.8 
Policosanol 10 mg 75.7 ± 7.5 75.8 ± 7.0 
Pulse rate (beats/min) (X  SD) 

Placebo 73.9 ± 9.3 73.2 ± 8.1 
Policosanol 5 mg 73.5 ± 8.6 74.1 ± 8.2 
Policosanol 10 mg 74.7 ± 8.8 74.8 ± 7.9 
SBP (mm Hg) (X  SD) 

Placebo 134.8 ± 16.0 136.0 ± 15.4 
Policosanol 5 mg 135.0 ± 17.1 130.0 ± 14.9 
Policosanol 10 mg 133.0 ± 14.1 128.3 ± 11.4 
DBP (mm Hg) (X  SD) 

Placebo 85.5 ± 6.2 83.4 ± 8.4 
Policosanol 5 mg 84.5 ± 9.9 81.8 ± 10.2 
Policosanol 10 mg 84.3 ± 7.9 81.0 ± 9.2 
Blood biochemistry safety indicators 

ALT (U/L) (X  SD) 

Placebo 22.00 ± 14.58 21.68 ± 14.22 
Policosanol 5 mg 19.47 ± 5.90 18.59 ± 6.85 
Policosanol 10 mg 22.44 ± 8.48 18.86 ± 6.79 
AST (U/L) (X  SD) 

Placebo 21.61 ± 5.71 20.68 ± 10.54 
Policosanol 5 mg 20.17 ± 6.76 17.90 ± 5.27 
Policosanol 10 mg 22.22 ± 7.0 18.96 ± 6.89 
Glucose (mg/dL) (X  SD) 

Placebo 5.30 ± 1.09 5.00 ± 1.02 
Policosanol 5 mg 4.84 ± 0.85 4.72 ± 0.87 
Policosanol 10 mg 4.86 ± 0.84 4.93 ± 1.02 
Creatinine (mol/L) (X  SD) 

Placebo 83.92 ± 17.02 83.27 ± 14.82 
Policosanol 5 mg 82.55 ± 15.15 81.67 ± 12.78 
Policosanol 10 mg 78.32 ± 13.87 78.26 ± 14.04 

X: mean, SD: standard deviation, SBP: systolic blood pressure, DBP: 
diastolic blood pressure, ALT: alanine aminotransferase, AST: aspartate 
aminotransferase.  

DISCUSSION 

This study demonstrates that policosanol (5 and 10 
mg/day) given for 12 weeks was effective to lower LDL-C 
in subjects with serum TC  5.9 mmol/L. Also, the 
treatment produced additional benefits on the lipid 
profile of study subjects, lowering TC and increasing HDL-
C levels.  

Table 4: Adverse events (AE) reported during the study 

AE 
Placebo 

Policosanol 
5 mg 

Policosanol 
10 mg 

n (%) 

Nervous system 

Headache 0 (0.0) 0 (0.0) 0 (0.0) 

Dizziness/vertigo   1 (3.3)* 1 (3.3) 0 (0.0) 

Paresthesia 1 (3.3) 0 (0.0) 0 (0.0) 

Somnolence 1 (3.3) 1 (3.3) 1 (3.3) 

Bone and skeletal muscle 

Arthralgia 0 (0.0) 0 (0.0) 0 (0.0) 

Cardiovascular 

Dyspnea 2 (6.7) 0 (0.0) 0 (0.0) 

Gastrointestinal 

Heartburn 0 (0.0) 0 (0.0)   1 (3.3) 

Diarrhoea   1 (3.3)* 0 (0.0)   0 (0.0) 

Genitourinary - Body as a whole 

Weight loss 1 (3.3) 0 (0.0) 0 (0.0) 

Anorexia 1 (3.3) 0 (0.0) 0 (0.0) 
 

AE reported 8 (26.7) 2 (6.7) 2 (6.7) 

Patients reporting  
AE  

8 (26.7) 2 (6.7) 2 (6.7) 

 * Withdrawals 

Policosanol 5 and 10 mg/day produced LDL-C reductions 
of 17.6% and 19.7%, respectively. These values are 
comparable with those produced by some nutraceutical 
or functional foods alternatives, like plant sterols, which 
lower serum LDL-C by up to about 15%. 36 

In turn, the rates of achieving target LDL-C levels in 
subjects treated with policosanol 5 and 10 mg/day (83.3% 
and 86.7%, respectively) are consistent with those 
expected in low-risk patients, 39, 40 as those included in 
this study.  

In addition, policosanol 5 and 10 mg/day produced 
reductions of TC (11.3% and 14.8%, respectively) and 
increases of HDL-C (16.7% and 19.6%, respectively), which 
supports a beneficial on these other variables of the lipid 
profile. Policosanol did not change TG values, which 
agrees with most clinical data. 21-35 

The lipid-lowering effects of policosanol 5 and 10 mg/day 
here seen are consistent with those obtained in three of 
the four previous short-term (8 weeks) studies conducted 
on of subjects with “normal, borderline and mildly 
elevated” TC levels, in which policosanol (5 - 10 mg/day) 
have produced average reductions of LDL-C (16.7% - 
22.1%) and TC (10.5% - 12.4%); and HDL-C increases (9% - 
15.2%).33-35 An early study, however, found a lower 
efficacy of policosanol 10 mg/day on 
normocholesterolemic subjects, since this dose only 
reduced significantly TC (10.7%), not LDL-C and HDL-C. 32 

Such discrepancy could be related to the shorter duration 
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(4 weeks) of the treatment in that study as compared to 
further studies (8 – 12 weeks). 33-35 Nevertheless, even 
with such short-term treatment 20 mg/day was able to 
lower significantly TC (11.3%), LDL-C (22.9%) and to raise 
HDL-C (29%) in such individuals. 32 In addition, the present 
results are coherent with those obtained in patients with 
type II HC and type 2 diabetes. 21-31 

Policosanol was very well tolerated, as reflects the low 
withdrawal rate, the unchanged safety indicators and the 
low frequency of AE, a result consistent with all previous 
safety and tolerability profile documented for 
policosanol. 21-35, 41 - 43  

CONCLUSION 

The present study demonstrates that policosanol (5 and 
10 mg/day) administered for 12 weeks to individuals with 
serum TC  5.9 mmol/L effectively reduced LDL-C and TC, 
whereas raised HDL-C, and that it was safe and well 
tolerated. 
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