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A B S T R A C T

Background and Aims: Policosanol contains a mixture of concentrated primary aliphatic alcohols extracted from
sugar cane wax and is recognized as a cholesterol-lowering drug but previous studies reported that it could be
helpful for reducing blood pressure as well. We aimed to systematically review all randomized control trials
(RCTs) evaluating the efficacy of policosanol supplementation for lowering high blood pressure.
Methods and Results: The following databases were searched up to March 2019: PubMed, Scopus, ISI Web of
Science and the Cochrane library. Eligible RCTs were included if they investigate the effects of policosanol
supplementation on systolic (SBP) and diastolic (DBP) blood pressure. Pooled effect size was measured using
random effect model (DerSimmonon method). A total of nineteen studies with twenty-four arms were con-
sidered. Pooled effect size showed that SBP (WMD: −3.423mmHg, 95% CI: −5.315, −1.531; p < 0.001) and
DBP (WMD: −1.468 mmHg 95% CI: −2.632, −0.304, p= 0.013). decrease significantly after policosanol
supplementation with significant heterogeneity among included studies (I2= 78.5% and 78.9% for SBP and DBP
respectively). All subgroups showed a significant effect of policosanol supplementation except patients with
mixed dyslipidemia for SBP and DBP and overweight subjects for DBP.
Conclusion: Policosanol could lower SBP and DBP significantly; future long term studies are required to confirm
these findings in the general population.

1. Introduction

High blood pressure is part of a clinical syndrome that results from
multifaceted etiologies and can contribute to the development of
complex cardiovascular disorders in hypertensive patients including
coronary artery diseases, angina and myocardial infarction.1 Lowering

blood pressure in people with hypertension has been shown to be an
effective means of reducing cardiovascular morbidity and mortality,2

and is therefore of clinical interest.3–5 Several food and plant bioactives,
reported to be important for preventing cardiovascular risk factors,
such as hypercholesterolemia, hypertension, etc. They act maybe
through beneficial impacts on human vascular health and endothelial
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function.6,7

Herbal medicines have been one of the most popular alternative and
complementary therapies, with a history of practice for thousands of
years.8,9 They are currently becoming more popular as individuals seek
out natural and safe remedies from natural sources.8,9 Policosanol has
attracted much attention in this area.10 Policosanol composed of a
mixture of concentrated primary aliphatic primary alcohols purified
firstly from sugar cane wax.10 Policosanol inhibits glycation and oxi-
dation which are associated with atrial stiffness resulting in hyperten-
sion.11,12 Furthermore, policosanol could be helpful for reducing hy-
pertension by promoting normal arterial endothelial cell function,
whilst inhibiting platelet aggregation and thrombosis.10

Recent studies showed that policosanol supplementation improve
peripheral SBP and DBP, and also mean arterial pressure (MAP). 13

However, several studies have investigated the effects of policosanol on
high blood pressure, given the controversial results in this
field,11,12,14–28 the efficacy of policosanol needs establishing before it is
recommended. The current meta-analyses were to systematically re-
view the scientific data for randomized control trials (RCTs) evaluating
the efficacy of policosanol supplements on systolic (SBP) and diastolic
(DBP) blood pressure among adults.

2. Methods

2.1. Search strategy

This study was designed using guidelines known as Preferred
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
statement.29 The following databases were systematically searched up
to March 2019 with no limitation in time and language to identify re-
levant published literature: ISI web of Science, PubMed, Scopus and
Cochrane library. In our search strategy, the medical subject headings
(MeSH) and non-MeSH terms were used by the following keywords
“policosanol” OR “Sugarcane policosanol” OR “Octacosanol” OR “Sugar
Cane Policosanol” OR “Saccharum Policosanol” OR “Sorghum Polico-
sanol” AND "Intervention Studies" OR "intervention" OR "controlled
trial" OR "randomized" OR "randomised" OR "randomly" OR "placebo"
OR "assignment" OR randomized controlled trial OR randomized clin-
ical trial OR RCT OR blinded OR double blind OR double blinded OR
"trial" OR 'controlled clinical trial' OR Pragmatic Clinical Trial OR
'crossover procedure' OR Cross-Over trial OR Double-Blind Method OR
'equivalence trial' OR 'double blind procedure'.

2.2. Study selection

The title and abstract of all articles obtained in the initial search
were evaluated independently by two reviewers (M.A. and N.R.). We
included all clinical trials that evaluated the effect of policosanol sup-
plementation on blood pressure (systolic and diastolic) in the present
meta-analysis. Original studies were included if they met the following
criteria 1 performed a randomized-controlled trial (RCT) design 3;
presented sufficient information on blood pressure in both intervention
and control groups; and 4 administered policosanol for at least 7 days 5

were in adults (aged more than 18 years old). Studies that supple-
mented other compounds in combination with policosanol in both in-
tervention and placebo group also were included. The exclusion criteria
were 1 using a mixture of policosanol with other substance only in in-
tervention group 2; uncontrolled trials 3; duplicate studies with same
population 4; experimental studies like animal and in vitro studies; and 5

reviews, letters to editor, editorial articles, or case reports.

2.3. Data extraction

The following details were extracted from eligible studies: study
information including first author’s name; publication year; research
design and duration of intervention; information of enrolledTa
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participants including number of participants; age; dose of policosanol
supplement. Also, mean and standard deviation (SD) of systolic and
diastolic blood pressure were extracted.

2.4. Quality assessment

A systematic assessment of bias in the included studies was per-
formed using the Cochrane criteria.30 The quality of each study was
assessed by the following items: adequacy of sequence generation, al-
location concealment, blinding, dropouts (imperfect outcome data),
selective outcome reporting, and other potential causes of bias. Based
on the Cochrane Handbook recommendation, a judgment of “yes”
considered as low risk of bias, while “no” considered as high risk of bias
and “unclear” as blurred or unidentified risk of bias (Table 1).

2.5. Statistical analysis

Mean change and SD for SBP and DBP were used to assess the
pooled effect size of the interventions using a random effect model
(DerSimonian-Laird method). We used the recommended formula (SD
change= square root [(SD baseline

2+ SD final
2) −(2×r× SD baseline× SD

final)]) to calculate SD of the mean difference in studies that did not
report this parameter.31 The effect sizes are expressed as weighted
mean difference (WMD) and 95% CI. The heterogeneity of the studies
was assessed using Cochrane’s Q and I2 tests.32 To find the potential
sources of between-study heterogeneity, we carried out a pre-planned
subgroup analysis based on study duration and participants' health
status, dose and baseline BMI of participants. Heterogeneity between
subgroups was evaluated using a fixed-effect model. The non-linear
potential effects of policosanol dosage (mg/day) and treatment dura-
tion (weeks) were investigated using fractional polynominal mod-
eling.33 To assess whether the results could have been influenced by
each study, an influence analysis 34 was performed that omitted each
study in turn. We used Begg’s rank correlation test, Egger’s regression
asymmetry test and visual inspection of funnel plots to evaluate pub-
lication bias. Statistical analysis was performed using STATA 11.2
software (StataCorp, College Station, Texas, USA).

3. Results

3.1. Study selection

Out of 837 provided articles in initial search, 135 duplicated studies
excluded. After screening for title and abstract evaluation of un-
duplicated studies: 651 unrelated studies were discarded due to pri-
mary evaluation of inclusion criteria: Unrelated title (n=569), animal
study (n=48), letter, short survey and note (n=16), review and book
section (n=18). Consequently, 51 studies remained and after the full
text was scrutinized a further 32 studies were excluded: 1) performed
on adolescent and children (n= 3), 2) publication that evaluate the
effect of L-carnitine supplementation with combination of other treat-
ments (n=8), 3) studies without enough information included
(n=21). Finally, 19 studies met all inclusion criteria. The PRISMA flow
diagram of search process is depicted in Fig. 1.

3.2. Study characteristics

Characteristics of included studies are summarized in Table 2. In
total, 2426 participants were recruited. The studies included were
published between 1994 and 2019. The follow-up period ranged be-
tween 3 weeks and 54 weeks, and sample size ranged from 9 to 272
participants. All studies were parallel randomized clinical trials. They
enrolled subjects with dyslipidemia,18,27,28 Type II hypercholester-
olemia,14–17,19–22,25,26,35 hypertension,19,22 diabetes,23 coronary dis-
ease 36 and healthy subjects.11–13 Most studies were carried out in
Cuba,14–23,25,26,35,36 with three in South Korea,11–13 one in China,28 one

in Argentina.27 One study enrolled only females 12 and the rest involved
both genders. In addition studies performed in subjects with different
baseline BMI, three studies used subjects under 25 kg/m2,11–13 ten
studies over than 25 kg/m2 14,16–20,27,28,35,36 and six did not report
BMI.15,21–23,25,26

3.3. Meta-analysis findings

The effect of policosanol supplementation on blood pressure is
summarized in Fig. 1. Twenty-four arms from nineteen studies in-
cluding a total of 2289 participants (1163 cases and 1126 controls)
reported SBP as an outcome measure. Pooled effect size showed that
SBP decreased significantly after policosanol supplementation (WMD:
-3.423mmHg, 95% CI: -5.315, -1.531; p < 0.001) with significant
heterogeneity among included studies (I2= 78.5, Pheterogeneity<0.001)
(Fig. 1).

Overall, twenty-four arms from nineteen trials reported DBP as an
outcome measure. Combining effect sizes revealed a significant de-
creasing effect of policosanol supplementation on DBP (WMD:
-1.468mmHg 95% CI: -2.632, -0.304, p=0.013). In addition, a be-
tween-study heterogeneity was found (I2= 78.9%;
Pheterogeneity < 0.001) (Fig. 2).

3.4. Subgroup analysis

Results of the subgroup analyses are outlined in Table 3. We stra-
tified studies based on baseline BMI of participants, policosanol dosage,
trial duration, and type of study population (healthy, mixed dyslipi-
demia and familial hypercholesterolemia). Subgroups analyses revealed
that baseline BMI of participants, policosanol dosage (mg/day), trial
duration (week), and type of study population could be potential
sources of heterogeneity. Moreover, this showed that policosanol sup-
plementation significantly decreased SBP in both categories of BMI but
decreased DBP only in subjects with BMI < 25 kg/m2 (−5.659mmHg
(−6.972,−4.346), p= 0.000 I2= 89.6%). Furthermore, both doses of
policosanol (< 10mg and≥10mg per day) decreased SBP significantly
but DBP only decreased significantly ≥10mg per day of policosanol
(−2.86mmHg (−3.693, −2.028); p= 0.000). Higher doses of poli-
cosanol showed a greater effect on SBP (i.e. −2.906mmHg compared
with −5.88mmHg for low and high doses, respectively). SBP and DBP
decreased following policosanol supplementation in all subgroups, but
in healthy subjects and patients with familial hypercholesterolemia
with mixed dyslipidemia blood pressure was unaffected.

3.5. Sensitivity analysis and publication Bias

Based on findings from sensitivity analysis, pooled effect sizes, ob-
tained for the effect of policosanol supplementation on SBP and DBP did
not depend on a specific particular study or group of studies. In fact,
although elimination of Pons et al (1994) study changed overall esti-
mate of effect size to −4.07mmHg (−5.77, −2.37) but remained
statistically significant. There was no evidence of publication bias based
on visual inspection of funnel plots and also according to results of
Begg's test (P =0.487 and 0.921 for SBP and DBP respectively).

3.6. Non-linear dose-responses between dose and duration of policosanol
supplementation and outcomes

Following dose-response evaluation, policosanol supplementation
did not change SBP or DBP significantly based on treatment duration
(P-nonlinearity=0.48 and 0.949 respectively) and dose (P-non-
linearity=0.267 and 0.102 respectively) (Fig. 3).

3.7. Meta-regression analysis

Meta-regression using the random-effects model was undertaken to
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investigate the potential association between a decrease in bllod pres-
sure and dose of policosanol (mg/day). Meta-regression analysis in-
dicated a linear relationship between dose absolute changes in SBP
(p= 0.049; beta: −0.379) but not DBP (p= 0.076; beta: −0.213)
(Fig. 4).

4. Discussion

High blood pressure is one of the most preventable causes of mor-
bidity and mortality worldwide. Consequently, numerous therapeutic
strategies have been developed with the objective of preventing hy-
pertension, and the onset of cardiovascular disease, cognitive decline
and death including the use of dietary supplement.37 Policosanol, as a
functional food, 38 was reported to have beneficial health effects against
in animal models of hypertension and humans.11,37 Therefore, the
purpose of this review is to determine if policosanol supplementation
has a beneficial effect on high blood pressure compared with placebo,
or other interventions in adults. At present, this is the only meta-ana-
lysis in this context. We included 19 RCTs with a total of 2289 parti-
cipants and a follow-up range 3–54 weeks. This meta-analysis indicated
that supplementation with the policosanol significantly decreased both
SBP (−3.423mmHg) and DBP (-1.468mmHg). In addition, meta-re-
gression analysis showed significant effect of increasing dose on low-
ering effect of policosanol on SBP; future dose escalating trials needed
in this context.

As a consequence of significant heterogeneity, we considered the
different characteristics for trials and participants as the most likely
cause. Subsequent analyses separating trials by subjects’ health status
and study duration reached a statistical decrease in SBP and DBP for all
RCTs with healthy subjects and patients with familial hypercholester-
olemia, and with all durations. When we considered BMI < 25 kg/m2 /
BMI > 25 kg/m2 separately, we identified policosanol significantly
decreased SBP in both categories of BMI but decrease DBP only in

subjects with BMI < 25 kg/m2. Similar results were also obtained
about doses of policosanol. Both doses of policosanol significantly de-
creased SBP but DBP could significantly decrease only following more
than 10mg per day policosanol supplementation. There were mixed
findings regarding the dose used and BMI. Although the reason for this
discrepancy is unclear, variation by hypertension subtype such as iso-
lated systolic hypertension and isolated diastolic hypertension,39 or
resistant hypertension, that is poorly responsive to treatment,40 and
blood pressure variability 39 could modify the treatment response. This
discrepancy may also result from other factors such as observer bias,
white-coat phenomenon, placebo effects,41 and age.37 It is evident that
DBP is more commonly elevated among people younger than 50 years.
With age, systolic hypertension becomes a more significant problem as
a result of progressive stiffening and loss of compliance of larger ar-
teries.37 Overall our results were in line with a previous review that
assessed the beneficial effects of other aliphatic alcohols from sugar
cane wax, that reported a protective effect on cardiovascular risk fac-
tors.24 Aliphatic alcohols obtained from beeswax is also effective in
reducing the risk of coronary heart disease, and the atherosclerotic
process.42

Previous studies showed beneficial effects of policosanol on lipid
profile 17,18,43; although others showed that it could not affect lipid
profile significantly.44,45 Therefore, international lipid expert panel
emphasized that policosanol must not be administered as a lipid low-
ering agent in clinical practice until new large-scale trials confirmed its
lipid-lowering potential effects.46 However, it must be noted that recent
meta-analysis with 22 RCTs investigated possible lipid lowering effect
of policosanol. Results showed that policosanol significantly improve
lipid profile except triglyceride.43 Here we showed that beyond its
significant lipid lowering effect it can improve blood pressure as well;
but future long-term large scale trials needed to confirm present results.

The exact mechanism of policosanol on the lowering of blood
pressure has not been clearly identified. However, the action of

Fig. 1. Forest plot of randomized controlled trials investigating the effects of policosanol supplementation on systolic blood pressure.
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Fig. 2. Forest plot of randomized controlled trials investigating the effects of policosanol supplementation on diastolic blood pressure.

Table 3
Subgroup analysis to assess the effect of policosanol on systolic and diastolic blood pressure.

Subgrouped by No. of trials WMD(95% CI) P Value P for heterogeneity I2 (%) P for between subgroup heterogeneity

SBP
Total 24 −3.423 (−5.315, −1.531) 0.000 0.000 78.5
Baseline BMI 0.000
< 25 kg/m2 5 −7.948 (−9.551, −6.344) 0.000 0.012 69
≥25 kg/m2 14 −3.07 (−4.06, −2.08) 0.000 0.006 55.3
Dosage 0.000
< 10mg 8 −2.906 (−3.98, −1.82) 0.000 0.000 85.8
≥10mg 16 −5.880 (−7.085, −4.676) 0.000 0.000 66.6
Intervention Duration (Weeks) 0.000
≤12 15 −2.961(−4.028, −1.895) 0.000 0.008 52.9
> 12 9 −5.88 (−7.106, −4.66) 0.000 0.000 87.7
Type of Study Population 0.000
Healthy 5 −7.948 (−9.551, −6.344) 0.000 0.012 69
Familial hypocholesteremia 16 −3.07 (−4.02, −2.11) 0.000 0.000 77.2
Mixed dyslipidemia 3 −1.465 (−5.380, 2.449) 0.463 0.86 0

DBP
Total 24 −1.468 (−2.632, −0.304) 0.013 0.000 78.9
Baseline BMI 0.000
< 25 kg/m2 5 −5.659 (−6.972, −4.346) 0.000 0.000 89.6
≥25 kg/m2 14 −0.522 (−1.074, 0.03) 0.064 0.381 6.5
Dosage 0.000
< 10mg 8 −0.571 (−1.16, 0.023) 0.060 0.383 6.1
≥10mg 16 −2.86 (−3.693, −2.028) 0.000 0.000 81.8
Intervention Duration (Weeks) 0.715
≤12 15 −1.503 (−2.174, −0.831) 0.000 0.000 84.4
> 12 9 −1.172 (−1.87, −0.475) 0.001 0.016 57.4
Type of Study Population 0.000
Healthy 5 −5.659 (−6.972, −4.346) 0.000 0.000 89.6
Familial hypocholesteremia 16 −0.661 (−1.19, −0.124) 0.016 0.426 2.3
Mixed dyslipidemia 3 −0.746 (−2.89, 1.406) 0.497 0.024 73.2
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policosanol involves various pathways such as activation of AMP-acti-
vated protein kinase (AMPK), 12 that in vascular cells induces vaso-
relaxation to lower blood pressure.47 Interestingly, policosanol could
inhibit glycation and oxidation which are known to be associated with
atrial stiffness resulting in hypertension.11,12 Since an increased uric
acid level is associated with hypertension through increased rennin and
decreased nitric oxide, policosanol consumption could reduce serum
uric acid and thus prevent hypertension.48 Furthermore, policosanol
could promote arterial endothelial cell function, inhibit platelet ag-
gregation and thrombosis,10 and lower aldosterone release.37

The present meta-analysis had several limitations, with the primary
limitation is that heterogeneity still remained, despite sensitivity and
subgroup analysis. The effects of confounding variables including, de-
mography, lifestyle, clinical characteristics, and different hypertension
subtypes on the efficacy of policosanol remain unclear. Furthermore,
most of incudes studies performed by same researcher groups from a
single research center. On the other hand, genetic differences could
affect the efficacy of policosanol supplements which could not be
evaluated.

Moreover, the narrow range of health status of participants and
small sample sizes limited our findings. This research had some ad-
vantages including subgroup analysis and assessment of baseline BMI of
participants, policosanol dosage, trial duration, and type of study po-
pulation on the overall effect sizes. Moreover, we explored nonlinear
dose-response relations and meta-regression analysis. In addition, we
tried to minimize any biases in the review process by performing a
comprehensive search of the literature and also by conducting and re-
porting the review by adhering to the PRISMA guidelines.

5. Safety

Some studies has approved the policosanol’s safety and tolerability
in hypercholesterolemic postmenopausal women 49 and in elderly pa-
tients at high vascular risk.50 In addition, recent meta-analysis showed
that policosanol was efficacious and well tolerated in dyslipidemia
patients with no adverse effects on indicators of hepatic or renal
function.43 Although, mild adverse reactions by policosanol might

include digestive symptoms (acidity, constipation, nausea, diarrhea,
polyphagia, heartburn or abdominal distension), or in the nervous
system (headache, dizziness, nervousness, asthenia, polydipsia, in-
somnia or somnolence), or cardiovascular system (tachycardia or un-
controlled hypertension), urinary system (nocturia), locomotion
(muscle cramps or myalgia), or skin (erythema or dryness), most are
transient.43 It should be mentioned, there are still no available reports
with long-term follow-up ensuring the safety of regular consumption of
policosanol among patients with hypertension and overall it is con-
sidered safe, based on the absence of adverse effects.

6. Implications for practice

The current evidence, from randomized trials supports the use of
policosanol supplements to adults for improving blood pressure.
However, results cannot be generalized to those with other health
presentations that were not included in this analysis.

7. Implications for research

As we mentioned previously, many factors, such as genetic risk
factors,51 variation by hypertension subtype,39 age, genetic back-
ground,52 physical activity 53 and type of pharmacological therapy,
visceral fat accumulation,11 sedentary lifestyle could modulate the
observed effects. So, well-designed studies assessing policosanol sup-
plements on blood pressure are needed to ascertain the full benefits.

8. Conclusion

The results of this meta-analysis showed that policosanol could
lower SBP and DBP, with a daily dosage of 5–20mg/day. Our findings
showed that policosanol have a possible positive effects on BP levels.
But therapeutic effects have not been proved yet; future long-term large
scale studies around the world needed before any confirm conclusion
could be drawn.

Fig. 3. Non-linear dose-response relations be-
tween policosanol supplementation and abso-
lute (unstandardized) mean differences. Dose-
response relations between policosanol sup-
plementation and absolute mean differences in
SBP (mmHg- 19 trials), and DBP (mmHg- 19
trials) based on dose of policosanol (mg/day)
and trial duration (week) were depicted.
Policosanol supplementation did not change
SBP (P-nonlinearity= 0.26), and DBP (P-non-
linearity= 0.102) based on policosanol dose in
nonlinear fashion. Policosanol supplementa-
tion did not change SBP (P-non-
linearity= 0.48), and DBP (P-non-
linearity= 0.949) based on trial duration
(week) in nonlinear fashion. The 95% CI is
outlined between lines.
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