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Background: Sugar cane policosanol is composed of eight 
high molecular mass aliphatic alcohols that claimed to 
have a cholesterol lowering effect. It was first introduced 
in Cuba and was extracted from local sugar cane. Animal 
trials  and earlier human trials have shown it to have a 
cholesterol lowering effects.However, recent human trials 
showed contradicting results. 

Objective: The objective of this research is to compare 
the effects of sugar cane policosanol with placebo or 
non-treatment on the level of total cholesterol and LDL 
among patients with hypercholesterolemia. 
 
Mater ials  and Methods:  MEDLINE search was done 
using “sugar cane pol icosanol (MeSH OR free text) 
AND hypercholesterolemia (MeSH OR free text)” limited 
to  human sub jects ,  male  and female gender ,  a l l 
adult 19+ years, meta-analysis, clinical trials, practice 
guidel ines,  and randomized control led t r ia ls .  T r ia ls 
included were randomized controlled trial comparing 
sugar cane policosanol and placebo in patients with 
hypercholesterolemia. Three independent reviewers 
assessed and graded the studies using the Cochrane 
Col laborat ion Tool.  Review Manager 5 was ut i l i zed 
for calculations using mean difference for continuous 

var iab les .  A  subgroup analys i s  on  the amount  of 
policosanol used was done.

Results: A total of 16 studies were identified and three 
fulfilled the criteria. One study was a crossover study, 
while the other two were parallel studies. There was no 
statistically significant difference in the mean end point 
level of total cholesterol between the placebo group and 
sugar cane policosanol group (0.19 [0.08, 0.30]). There 
was also no statistically significant difference in the mean 
end point level of LDL (0.09 [-0.01, 0.19]). The subgroup 
group analysis on both 10mg and 20mg policosanol 
was also consistent in showing no statistically significant 
difference in the mean end point levels of total cholesterol, 
(0.18 [0.05, 0.30]) and (0.39 [0.06, 0.72]) respectively. 
The subgroup analysis on LDL using 10mg and 20mg also 
showed no statistically significant difference in the mean 
end point levels, (0.09 [-0.02, 0.20]) and (0.12 [-0.13, 0.037]) 
respectively. 

Conclusion: In conclusion, sugar cane policosanol did 
not demonstrate any significant difference in the mean 
end point levels of both total cholesterol and LDL among 
patients with hypercholesterolemia compared to placebo. 

Abstract

Introduction
 Hypercholesterolemia is defined as the presence of 
elevated levels of cholesterol in the body. Cholesterol is an 
amphipathic lipid that is present in tissues and plasma. In 
the plasma, it is transported in lipoproteins. There are four 
major groups of plasma lipoproteins namely low density 
lipoproteins (LDL), high density lipoprotein (HDL), very low 
density lipoprotein (VLDL), and chylomicrons. LDL, VLDL, and 
chylomicrons are associated with increased risk of coronary 
heart disease while HDL is inversely correlated with risk of 
coronary heart disease. Hypercholesterolemia is diagnosed 
as presence of total blood cholesterol levels of greater than 
or equal to 240mg/dL, while hyperlipidemia is diagnosed 

as presence of LDL cholesterol of greater than or equal 
to 160mg/dL, both of which after 12 hours of fasting1. The 
prevalence of hypercholesterolemia in the American Adults 
from 1999 to 2000 was 50.4% of the male population and 
50.9% of the female.2 Currently, the standard of treatment 
regimen includes diet modification and statins.
 In the 1990s, sugar cane policosanol became popular 
in reducing hypercholesterolemia. It started as a local 
product of Cuba and had found its way into the American 
consumers. Policosanol is a mixture of eight high molecular 
mass aliphatic alcohols namely octacosanol, triacontanol, 
hexacosanol, tetracosanol, heptacosanol, nonacosanol, 
dotriantocanol, and tetratr iacontanol.3 The alcohols 
are extracted, isolated, and purified from plant waxes, 
specifically sugar cane. It is water insoluble and has a melting 
point of 70 to 82oC. The recommended dosages to achieve 
the benefits are 5 to 20mg/day.4 The side effects are minimal 
and the most common is weight loss.5

 The exact mechanism on how policosanol inhibits 
cholesterol synthesis is still unknown. There are 2 possible 
ways on studies have shown how policosanol affects the 
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cholesterol synthesis. The first postulate is that policosanol 
has a suppress ion effect on the enzyme HMG-CoA 
activity thereby limiting its effect.6 The other postulate is 
that it increases LDL metabolism thereby decreasing the 
cholesterol levels.3

 The earliest published report on the use of sugar cane 
wax on cholesterol was on 1984. Administration of sugar 
cane wax on the rat diet resulted on the reduction in serum 
and liver lipids.7 By 1994, animal studies in rabbits showed 
that policosanol reduces total cholesterol levels through 
a reduction in the LDL-C levels.8 And in the same year, 
the cholesterol lowering effect of policosanol was tested 
on cultured human fibroblast and it inhibited cholesterol 
synthesis in the earliest step of cholesterol biosynthesis.9

 Due to the success of sugar cane policosanol in 
animal trials, a number of clinical trials has been made 
over the years to prove its antilipidemic effect. The first 
ever published clinical trial of policosanol in humans was 
on 1999 by Prat et al. They compared policosanol with 
Lovastatin and Simvastatin. The results showed a 24% LDL 
cholesterol reduction in policosanol while only 22% and 
15% reduction in Lovastatin and Simvastatin respectively.10 
In 2000, Castano et al investigated the efficacy, safety, 
and tolerability of policosanol on postmenopausal women 
with type II hypercholesterolemia. The results showed 
that policosanol significantly lowered the LDL-C and total 
cholesterol and significantly raised the levels of HDL-C 
without any adverse effects.11 The antilipidemic effect of 
policosanol was further proven by other studies showing its 
LDL reduction effect. But in 2006, Greyling et al released a 
trial with the results contradicting the previously published 
trials. The trial concluded that intake of 20mg policosanol 
for 12 weeks had no significant effect on the lipid levels 
of  hypercholesterolemia and heterozygous fami l ia l 
hypercholesterolemia patients.12 In a study by Berthold et al 
done on the same year, the results showed no statistically 
significant difference between policosanol and placebo 
treatment.13

Objective
 The objective of this research is to compare the effects 
of sugar cane policosanol with placebo or non-treatment on 
the level of total cholesterol and LDL among patients with 
hypercholesterolemia. 

Methodology

Criteria for considering the studies for this review 
 The type of studies that was included was randomized 
placebo controlled trial. The trials included, had subjects 
aging from 18 years old up to 80 years old of either gender 
with LDL cholesterol levels of above 130mg/dL with no other 
co-morbidities. Subjects should not have been on any lipid 
lowering diet prior to their inclusion in the trial. The trials 
included had a treatment arm of sugar cane policosanol 
without any other medications, and a control arm of placebo 
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or non-treatment. There were no restrictions on the amount 
of dosage, frequency, intensity, and duration of treatment. 
The trials included outcomes measuring the levels of total 
cholesterol and LDL. 

Search methods for the identification of studies 
 A literature search using the PUBMED database of the 
National Library of Medicine was done using “sugar cane 
policosanol (MeSH OR free text) AND hypercholesterolemia 
(MeSH OR free text)” limited to human subjects, male and 
female gender, all adult 19+ years, meta-analysis, clinical 
trials, practice guidelines, and randomized controlled trials. 
The search was limited to published articles only. 

Data Collection and Analysis 
 Three independent reviewers conducted validity 
assessment for each of the included studies. Duplicate and 
irrelevant reports were removed. The full texts of relevant trials 
were retrieved. Found studies were assessed and included 
based on the inclusion criteria. Careful appraisal of the 
methodology quality, adequacy of allocation concealment, 
blinding, and follow – up rates was undertaken and a quality 
assessment rating was given for each studies. Disagreements 
were resolved by consensus among the reviewers. Desired 
data were extracted from each of the article. Results were 
entered in Review Manager 5. The Cochrane Collaboration 
Tool was used to assess the risk of bias in the included studies. 
Mean difference for continuous variables was computed 
and forests plots were constructed for each of the outcome. 
A subgroup outcome analysis was done on the different 
amount of policosanol used in the studies, namely 10mg 
and 20 mg for both total and LDL cholesterol.

Results
Description of Studies 
 A total of sixteen studies were retrieved from the 
electronic search. Three clinical trials fulfilled the inclusion 
criteria. The characteristics of each study were outlined in 
Table 1. All three trials were randomized, double blinded, 
and placebo controlled. Among the three, the trial Kassis et 
al had their participant crossover from the treatment group 
to the control group and vice versa. The other two trials were 
both parallel studies. All the trials had participants of 18 years 
old to 80 years old with LDL cholesterol levels of above 130 
mg/dL. All the studies used placebo as their control arm 
with policosanol amounting from 10mg to 80 mg as their 
treatment arm. All trials included outcomes measuring the 
levels of total cholesterol and LDL cholesterol. For their 
outcome, all three studies indicated the mean baseline and 
end point levels for both total cholesterol and LDL levels. 
Kassis et al and Berthold et al used mean to describe the 
percent change in the levels of total cholesterol and LDL 
from the baseline to the end point. On the other hand, Dublin 
et al used median. 
 Among the sixteen studies, thirteen trials did not fulfil 
the inclusion criteria. The characteristics of each study are 
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outlined in Table 2. Out of the sixteen trials, four compared 
policosanol with a statin or combined it with another 
medication namely the study done by Cubeddu et al, 
Castano et al 2005, Castano et al 2003, and Prat et al. 
Another four trials included subjects who were persistently 
hypercholesterolemic despite lipid lowering diet namely 
Francini-Pesenti et al January 2008, Francini-Pesenti et 
al March 2008, Mirkin et al, and Castano et al 2000. This 
subject characteristic may have had an effect on the end 
point results leading to their exclusion in the study. One 
study compared the effects of 20mg policosanol versus 
the 40 mg policosanol namely the study done by Castano 
et al 2001. The study done by Lin et al used wheat germ 
policosanol instead of sugar cane policosanol. The study 
done by Greyling et al included subjects with high total 
cholesterol and no high LDL levels. The study done by 
Fernandez et al assessed the adverse events of policosanol 
among its patients and not its lipid lowering effect. And, the 
study published by Kassis et al in 2009, which measured LDL 
oxidation, was just a continuation of the study they previously 
published in 2006.

Effects of Intervention 
 The best data to use in this study is the mean percentage 
change in the levels of total cholesterol and LDL. But because 
one study used median, the next best data was used, which 
is the mean end point levels of total cholesterol and LDL. A 
total of 154 participants were given sugar cane policosanol 
and 157 participants were given placebo. There was a a 
statistically significant difference in the mean end point levels 
of total cholesterol when given either sugar cane policosanol 
or placebo favoring the latter(0.19 [0.08, 0.30]) (figure 1).  No 
statistically significant difference was however observed  in 
the mean end levels of LDL when given either sugar cane 

policosanol or placebo (0.09 [-0.01, 0.19]) (figure 2). The 
subgroup analysis on 10mg sugar cane policosanol showed 
a total of 99 participants, 49 for the sugar cane policosanol 
group and 50 for the placebo group. The results showed 
that there was no statistically significant difference in both 
mean end point levels of total cholesterol (0.18 [0.05, 0.30]) 
(figure 3), and LDL (0.09 [-0.02, 0.20]) (figure 4) when given 
10mg sugar cane policosanol or placebo. The subgroup 
analysis on 20 mg sugar cane policosanol showed a total 
of 95 participants, 46 for the sugar cane policosanol group 
and 49 for the placebo group. This showed a significant 
difference in the mean end point levels of total cholesterol 
(0.39 [0.06, 0.72]) favoring placebo (figure 5), and while non 
in the LDL (0.12 [-0.13, 0.037]) (figure 6).

Discussion
 A number of clinical trials had been made in order 
to show the effectiveness of sugar cane policosanol as a 
treatment for hypercholesterolemia. However, the studies are 
not homogenous and therefore excluded from the review. 
The main difference of the studies was the intervention 
used in the trial. The majority of trials found in the electronic 
search compared sugar cane policosanol to a statin, or 
combined sugar cane policosanol with another drug, which 
immediately excluded them for the review. The other reason 
for the low inclusion rate for the review was the type of 
participant included per study. Some of the trials included 
subjects that were diet resistant. This could have altered the 
results because these subjects would immediately need a 
medical intervention to lower their lipid levels. Because of 
this, only three studies were included out of sixteen studies 
found in the electronic research. After plotting the data 
into Review Manager 5, fixed effect analysis showed a zero 
to low percentage of heterogeneity among the studies for 
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Table I.  Characteristics of Included Studies
 

Study Method Participants Interventions Outcome Grade
Policosanol is ineffective in the 
treatment of hypercholesterol-
emia: a randomized controlled 
trial by Dulin et al 2006

Randomized, double blind, 
placebo controlled study

18 years old and above 
male and female with LDL 
of 3.37 to 5.19 mmol/L (130 
to 200 mg/dL) and triacyl-
glycerol of <3.39 mmol/L 
(300mg/dL)

20mg policosanol OD vs. placebo LDL, total cholesterol, 
HDL, triacylglycerol

A

Lack of cholesterol-lowering 
efficacy of Cuban sugar cane 
policosanols in hypercholes-
terolemic persons by Kassis 
et al 2006

Randomized, double blind, 
placebo controlled, cross-
over study 

40 to 80 years old male 
and postmenopausal 
female with LDL cholesterol 
of 3.0 to 5.0 mmol/L (138.2 
to 230.4 mg/dL), BMI of 23 
to 30, and triacylglycerol of 
< 4.9 mmol/L

10mg policosanol OD vs. placebo LDL, total cholesterol, 
HDL, and triacylglycerol

A

Effect of policosanol on lipid 
levels among patients with 
hypercholesterolemia or 
combined hyperlipidemia: a 
randomized controlled trial by 
Berthold et al 2006

Randomized, double blind, 
placebo controlled study

18 to 80 years old male 
and female with LDL 
cholesterol of at least 3.88 
mmol/L (>150 mg/dL)

10mg, 20mg, 40mg, 80mg polico-
sanol OD vs. placebo

LDL, total cholesterol, 
VLDL, lipoprotein a, triac-
ylglycerol

A
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Table II.  Characteristics of Excluded Studies 

Study Method Participants Interventions Outcome
Sugar cane policosanols do not reduce 
LDL oxidation in hypercholesterolemic 
individuals by Kassis et al 2009 

Randomized, double 
blind, placebo con-
trolled, crossover study 

Healthy mild hyperchoelsterolemic men and 
postmenopausal women (no cut-off LDL 
levels was indicated) 

10mg policosanol OD 
vs. placebo 

LDL, total cholesterol, 
HDL, triglyceride (no 
value indicated) 

Sugar cane policosanol failed to lower 
plasma cholesterol in primitive, diet resis-
tant hypercholesterolemia: a double blind, 
controlled study by Francini-Pesenti et al 
2008

Randomized, double 
blind, placebo controlled 
study 

20 to 60 years old male and female with 
primitive hypercholesterolemia who obtained 
an LDL-C reduction of lower and -.3 mmol/L 
after nomocaloric diet treatment, BMI of 
18 to 27, and LDL cholesterol of 4 to 5.2 
mmol/L

10mg policosanol OD 
vs. placebo

LDL, total cholesterol, 
HDL, triglyceride 

Effect of sugar cane policosanol on lipid 
profile in primary hypercholesterolemia by 
Francini-Pesenti et al 2008

Randomized, double 
blind, placebo controlled 
study 

20 to 65 years old male and female with LDL 
higher than 160mg/dL after 3 months on 
normocaloric diet, BMI of 18 to 27, and LDL 
cholesterol of 160 to 250 mg/dL

20mg policosanol OD 
vs. placebo

LDL, total cholesterol, 
HDL, triglyceride

Comparative lipid-lowering effects of poli-
cosanol and atorvastatin: a randomized, 
parallel, double-blind, placebo-controlled 
trial by Cubeddu et al 2006

Randomized, parallel, 
double blind, double-
dummy, placebo-con-
trolled study

Male and female with LDL cholesterol of 140 
to 189 mg/dL

20 mg policosanol, 
10 mg atorvastatin, 
combination therapy, 
vs. placebo

LDL, total cholesterol, 
HDL, triglyceride

Effects of a policosanol supplement in 
hypercholesterolemic and heterozygous 
familial hypercholesterolaemic subjects by 
Greyling 2006

Randomized, double 
blind, placebo controlled 
crossover study

21 years old and older men and women with 
total cholesterol of above 5mmol/L

20mg policosanol OD 
vs. placebo

LDL, total cholesterol, 
HDL, triacylglycerol

Effects of addition of policosanol to 
omega-3 fatty acid therapy on the lipid 
profile of patients with type II hypercholes-
terolemia by Castano et al 2005

Randomized
double-blind study

type II hypercholesterolemia omega-3 FA + 
placebo, omega-3 FA 
+ policosanol 5 mg/
day or omega-3 FA + 
policosanol 10 mg/day

LDL, total cholesterol, 
HDL

A pharmacological surveillance study of 
the tolerability of policosanol in the elderly 
population by Fernandez et al 2004

Randomized controlled 
trial

Male and female 60 years old and above 5mg, 10mg, 20mg 
policosanol OD

Presence of adverse 
events 

Wheat germ policosanol failed to lower 
plasma cholesterol in subjects with normal 
to mildly elevated cholesterol concentra-
tions by Lin et al 2004

Randomized double-
blind, parallel placebo-
controlled

49 +/- 11 years old men and women 20 mg wheat germ 
policosanol OD

LDL, total cholesterol, 
HDL, triacylglycerol

Comparison of the efficacy and tolerability 
of policosanol with atorvastatin in elderly 
patients with type II hypercholesterolemia 
by Castano et al 2003

randomised, single-
blind, parallel-group 
study

60-80 years old men and women with type II 
hypercholesterolemia

10mg policosanol OD 
vs. 10mg atorvastatin 
OD

LDL, total cholesterol, 
HDL

Effects of policosanol 20 versus 40 mg/
day in the treatment of patients with type II 
hypercholesterolemia: a 6-month double-
blind study by Castano 2001

randomized, double 
blind study

patients with type II hypercholesterolemia 
and dyslipidemia associated with noninsulin 
dependent diabetes mellitus

20mg policosanol OD 
vs. 40mg policosanol 
OD

LDL, HDL

Efficacy and tolerability of policosanol in 
hypercholesterolemic postmenopausal 
women by Mirkin et al 2001

Randomized, 
double-blind, multicenter 
placebo-controlled

Post menopausal women who had elevated 
serum total cholesterol and low density 
lipoprotein (LDL)-cholesterol levels despite a 
6-week standard lipid-lowering diet

5mg to 10 mg policosa-
nol vs. placebo

LDL, total cholesterol, 
HDL

Effects of policosanol on postmenopausal 
women with type II hypercholesterolemia 
by Castano et al 2000

Randomized, double-
blind, placebo-controlled 
study

Post menopausal women who had elevated 
serum total cholesterol and low density 
lipoprotein (LDL)-cholesterol levels despite a 
6-week standard lipid-lowering diet

5mg to 10 mg policosa-
nol vs. placebo

LDL, total cholesterol, 
HDL

Comparative effects of policosanol and two 
HMG-CoA reductase inhibitors on type II 
hypercholesterolemia by Prat et al 1999

Randomized double 
blind study

Patients with a LDL cholesterol over 160 
mg/dl

policosanol 10 mg/day, 
Lovastatin 20 mg/day, 
Simvastatin 10 mg/day

LDL, HDL
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Figure I.  mean end point levels of total cholesterol (mmol/L) 

Figure II.  mean end point level in LDL (mmol/L) 

Figure III.  mean end point level in total cholesterol (mmol/L), 10mg   

Figure IV.  mean end point level in LDL (mmol/L), 10mg    
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evidence on the effect of sugar cane policosanol in terms 
of lowering total cholesterol and LDL levels.  Furthermore, 
our meta analysis showed no evidence to recommend 
sugar cane policosanol even as a food supplement with 
some results favoring non-intervention or placebo. Current 
trends in the field of medicine gear toward organic means 
of treatment. However, looking for a promising new organic 
medication and proving its therapeutic effect may still be a 
long way. Further research is recommended. 
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