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Abstract

Policosanol is a mixture of alcohols isolated
and purified from sugar cane. Recently, Cuban
researchers found 5-20 mg daily of policosanol
to be effective at improving serum lipid profiles.
Policosanol is believed to decrease total
cholesterol (TC), low-density lipoprotein (LDL),
and increase high-density lipoprotein (HDL) by
inhibiting cholesterol synthesis and increasing
LDL processing. Lipid profile improvements are
seen in healthy volunteers, patients with type
Il hypercholesterolemia, type 2 diabetics with
hypercholesterolemia, postmenopausal
women with hypercholesterolemia, and
patients with combined hypercholesterolemia
and abnormal liver function tests. Additionally,
policosanol has performed equal to or better
than simvastatin, pravastatin, lovastatin,
probucol, or acipimox with fewer side effects
in patients with type Il hypercholesterolemia.
Policosanol also decreases several other risk
factors of cardiovascular disease by
decreasing LDL oxidation, platelet aggregation,
endothelial damage, and smooth muscle cell
proliferation. Furthermore, policosanol
decreases progression and increases
regression of cardiovascular disease assessed
by thallium-labeled myocardial perfusion
scintigraphy (TL-MPS) and Doppler-ultrasound,
and decreases symptoms of cardiovascular
disease assessed by the Specific Activity Scale.
In post-marketing studies, only 0.31 percent of
patients have had adverse events.
Furthermore, in animal toxicity studies doses
up to 1500 times normal human doses (on the
basis of body weight) have shown no negative
effects on carcinogenesis, reproduction,
growth, and development. However, despite
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the positive research on policosanol on
Cubans, policosanol produced in Cuba is not
available in the United States, and only Cuban
subjects have been studied. Further research
is needed to determine if the same effects will
be obtained in U.S. populations with non-
Cuban produced policosanol.

(Altern Med Rev 2002;7(3):203-217)

Introduction

Policosanol is a mixture of alcohols iso-
lated and purified from sugar cane (Saccharum
officinarum L). It consists mainly of 66-percent
octacosanol (CH,-CH,,,-CH,-OH), 12-percent
triacontanol, and 7-percent hexacosanol. Other
alcohols (15%), namely tetracosanol,
heptacosanol, nonacosanol, dotriacontanol and
tetratriacontanol, are minor components.*

Recent research, conducted in Cuba,
shows policosanol iseffective at improving serum
lipids by lowering total cholesterol (TC) and low-
density lipoprotein (LDL), whileraising high-den-
sity lipoprotein (HDL).2? Serum lipid benefitsare
seen in healthy individuals,? patients with type 1
hypercholesterolemia,®*® type 2 diabetics,**° post-
menopausal women,?>2 and patients with type |
hypercholesterolemia with abnormal liver func-
tion tests.?? Additionally, policosanol performs
equal to or better than simvastatin, pravastatin,
lovastatin, probucol, or acipimox.92%2

Besides improving serum lipid profile,
policosanol reduces several other cardiovascular
diseaserisk factors, including LDL oxidation,3
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platelet aggregation,?323¢ endothelia cell dam-
age,® smooth muscle proliferation,3 signs of
cardiovascular disease,** symptoms of coronary
artery disease,**15424 and is effective in patients
with intermittent claudication.*“

Cholesterol Lowering Effects

Mechanism of Action

Policosanol decreases cholesterol synthe-
sisfrom acetate but not from meval onate, suggest-
ing an inhibition of 3-hydroxy-3-methylglutaryl
CoenzymeA (HMG-CoA) reductase.***®However,
unlike statin drugs, policosanol does not competi-
tively or non-competitively inhibit HMG-CoA
reductase. Although policosanol’s exact mecha-
nism of inhibition of HMG-CoA reductase is not
known, it is thought to interfere with the synthe-
sis and degradation of the enzyme.*®4” Further-
more, policosanol significantly increases LDL-
binding, uptake, and degradation in adose-depen-
dent manner in cultured fibroblasts, suggesting it
improves LDL metabolism.*

Healthy Volunteers

Policosanol was initially studied in
healthy volunteers and showed promising results.
Thirty-eight subjectswith normal cholesterol lev-
els were randomly divided into three groups to
receive 10 mg/day policosanol, 20 mg/day
policosanal, or placebo in double-blind fashion for
four weeks.? Both 10 and 20 mg/day significantly
reduced TC (10.7% and 11.3%, respectively), but
only 20 mg/day showed a significant decrease in
LDL (22%) and an increase in HDL (29.93%).
There was no difference in the number of adverse
effects among the groups or changes in body
weight, blood pressure, or liver enzymes.

Type Il Hypercholesterolemia

The majority of the research on
policosanal is on patients with type Il hypercho-
lesterolemia.®**® Type |l hypercholesterolemia is
defined as total cholesterol greater than 6 mmol/
L, LDL cholesteral greater than 4 mmol/L, and
TG less than 4.52 mmol/L. There have been 14
randomized, placebo-controlled, double-blind
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studies showing positive results (Table 1). Total
cholesterol, LDL, and theratiosof LDL/HDL and
TC/HDL were significantly decreased in all 14
trials. Of the 13 trials measuring HDL, seven
showed significant increases in HDL and six
showed HDL remained unchanged. Doses ranged
from 2 mg/day to 40 mg/day with dose-dependent
decreasesin TC, LDL, LDL/HDL, and TC/HDL
and increases in HDL up to 20 mg/day, with no
further benefit with 40 mg/day. However, 40 mg/
day significantly decreased triglycerides (TG),
which was not seen at the lower doses.’® Table 2
showstherange of serum lipid improvements seen
intrialsusing 5, 10, 20, or 40 mg/day doses. Ad-
ditionally, side effects were equal to placebo in
12 trialsand significantly lessthan placebo in two
trials.

Type 2 Diabetes

Policosanol was effective in three studies
on patients with type 2 diabetes mellitus and hy-
percholesterolemia. Thefirst looked at 19 patients
given 5 mg twice daily for 12 weeksin arandom-
ized, double-blind, placebo-controlled trial.*” To-
tal cholesterol, LDL, TC/HDL, and LDL/HDL al
decreased by 28.9, 44.4, 38.3, and 51.6 percent,
respectively, while HDL increased by 23.5 per-
cent. There were no adverse effects on glycemic
control or glycosylated hemoglobin and
policosanal significantly decreased diastolic blood
pressure by 5.5 mm Hg. Two patients from the
placebo group reported mild reactions of nervous-
ness; however, no patients on policosanol had ad-
verse reactions.

A second study looked at 29 patientswith
type 2 diabetes and hypercholesterolemia treated
with 5 mg policosanol twice daily for 12 weeks.’®
TCand LDL weresignificantly decreased by 17.5
and 21.8 percent, respectively, although the HDL
increase of 11.3 percent was statistically insignifi-
cant. Blood biochemical variablesremainedinthe
normal range and there was no change in glyce-
mic control. No differencesin adverse eventswere
reported between the policosanol and placebo
groups.
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Table 2. Summary of Different Doses of
Policosanol on Lipid Levelsin Patients
with Type Il Hypercholesterolemia

Dose/Day Range of Effect

2 mgl3 TC |14.8%
LDL |15.6%

5 mg?35:614.15 TC | 8-19.8%
LDL | 11.3-23.7%
HDL ¢ 2.2-15.5%
LDL/HDL |15.3-25.3%
TC/HDL | 9.1-17.3%
10 mg#6-11.14.15 TC |14.1-22.1%
LDL }19.1-27.5%
HDL ¢} 7.1-29%
LDL/HDL | 19.1-38.3%
TC/HDL |14.4-30.5%

20m g4,6,12,16

TC | 13-23%

LDL | 19.1-31.2%
HDL 1 8.6-17.6%
LDL/HDL | 24.2-37.2%
TC/HDL | 20-27.2%

TC | 17.3%

LDL | 28.1%
HDL 117%
LDL/HDL | 36.5%
TC/HDL | 27.5%
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Policosanol (10 mg/day) was compared
tolovastatin (20 mg/day) in arandomized, double-
blind, comparative study on 53 patients with type
2 diabetes and hypercholesterolemia for 12
weeks.’® Both policosanol and lovastatin signifi-
cantly decreased TC (14.2% and 14.0%, respec-
tively) and LDL (23.7% and 16.8%, respectively)
compared to baseline. While this was not statisti-
cally significant, the results are clinically signifi-
cant. However, policosanol increased HDL (7.5%)

Policosanol Review

whilethelovastatin group experienced adecrease
inHDL (-2.8%). Policosanol decreased theLDL/
HDL ratio significantly more than lovastatin
(23.7% with policosanol versus 14.9% with
lovastatin). Furthermore, policosanol significantly
decreased systolic blood pressure compared to
baseline and both systolic and diastolic blood
pressure compared to lovastatin; unlike lovastatin,
policosanol did notincreasetheliver enzymeAST
or creatinine phosphokinase (CPK). All five pa
tients who withdrew from the study were in the
lovastatin group. Three of these had serious ad-
verse effects of unstable anginaand hypertension.
Mild adverse effects were significantly less with
policosanol, with 37 percent of lovastatin patients
and 15.4 percent of policosanol patients report-
ing symptoms.

Postmenopausal Women

Postmenopausal women are at an in-
creased risk for cardiovascular disease and im-
proving serum cholesterol levelsisimportant for
decreasing the risk. Two studies showed
policosanol to be very effective for improving
serum lipid profiles in this population. The first
was conducted on 244 postmenopausal women
with type Il hypercholesterolemia in a random-
ized, placebo-controlled, double-blind trial.?°
Policosanaol (5 mg/day) or placebo was given for
12 weeks, followed by an increased dose of 10
mg/day for an additional 12 weeks. At the end of
thefirst 12 weeks TC, LDL, LDL/HDL and TC/
HDL all decreased by 12.6, 17.7, 17, and 16.7
percent, respectively, whereas HDL increased by
16.5 percent. At 24 weeks, 10 mg policosanol re-
sultedindecreased TC, LDL, LDL/HDL, and TC/
HDL by 16.8, 25.4, 29.6, and 27.3 percent, re-
spectively, and increased HDL 29.3 percent. There
were significantly more side effectsin the placebo
group (19.7%) compared to policosanal (7.4%),
and more patients withdrew from the placebo
group.

Another study examined 56 postmeno-
pausal women with hypercholesterolemiagiven 5
mg/day for eight weeks and then increased to 10
mg/day for another eight weeks compared to pla-
cebo.? Five mg/day significantly decreased TC,
LDL, LDL/HDL, TC/HDL by 12.9, 17.3, 17.2,
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and 16.3 percent, respectively, whileHDL wasun-
changed. Ten mg/day decreased TC, LDL, LDL/
HDL, and TC/HDL by 19.5, 26.7, 26.5, and 21.0
percent, respectively, and increased HDL by 7.4
percent. Adverse eventswere again more common
in the placebo group (39.3%) compared to the
policosanal (21.4%) group.

Comparative Studies: Policosanol
versus Conventional Lipid-lowering
Drugs

In comparative trials, policosanol im-
proves lipid profiles to a statistically equal or
greater extent than simvastatin, pravastatin,
lovastatin, probucol, or acipimox (Table 3). Two
trialson patientswith type 1 hypercholesterolemia
comparing low dose simvastatin (5 or 10 mg/day)
and moderate dose policosanol (5 or 10 mg/day)
demonstrated that both greatly decrease TC, LDL,
LDL/HDL, and TC/HDL with no significant dif-
ferences between the groups.®?* Furthermore,
there were no differences in side effects between
these groups.

Two trialsfound policosanol (10 mg/day)
compared favorably to low dose pravastatin (10
mg/day) in patients with type Il hypercholester-
olemia.®% |nonetrial, policosanol-treated patients
had significantly greater decreasesin LDL, LDL/
HDL, TC/HDL and increasesin HDL,® whilein
another trial policosanol-treated patients had sig-
nificantly greater increasesin HDL.% Pravastatin
had more side effects in both studies.

Comparing policosanal to lovastatin on
patients with type 2 diabetes and hyperchol ester-
olemia (type Il) found policosanol (10 mg/day)
more effective at lowering LDL/HDL andincreas-
ing HDL than 10 mg/day lovastatin, with signifi-
cantly fewer side effects.®* Additionally, in patients
with type || hyperchol esterolemia with concomi-
tant coronary risk factors, policosanol (10 mg/day)
again decreased LDL/HDL and increased HDL
more effectively than 20 mg/day lovastatin with
fewer side effects.?’

Policosanol (5 mg twice daily) also com-
pared favorably to probucol (500 mg twice daily)
atreducing TC, LDL, and TG in patientswith type
[l hypercholesterolemia.®

Alternative Medicine Review O Volume 7, Number 3 0 2002
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Finally, policosanol (10 mg/day) com-
pared favorably to acipimox (750 mg/day), ania
cinderivative, inregardsto TC, LDL, LDL/HDL,
TC/HDL, and HDL with fewer side effects.®

Patients with Hypercholesterolemia

and Elevated Liver Enzymes

In contrast to statin drugs, policosanol has
shown no adverse effects on theliver and may even
reduce liver damage. In a trial to determine if
policosanol could safely be used on patients with
altered liver function tests, 46 patients with pri-
mary hypercholesterolemiaand elevated liver en-
zymes were treated with policosanol (5 or 10 mg/
day) or placebo for 12 weeks.?? Both 5 and 10 mg
policosanol significantly lowered lipids without
having any negative effects on liver enzymes. In
fact, GGTP and ALT were significantly lowered
with 5 mg, while ALT but not GGTP was signifi-
cantly lowered with 10 mg, suggesting adecrease
in liver damage.

LDL Oxidation

LDL oxidation is thought to be a neces-
sary step in the development of atherosclerosis.
Studies on humans and rats show policosanol de-
creases LDL oxidation. Rats given 250-500 mg/
kg/day policosanal for four weeks had a signifi-
cant increase in the LDL oxidation lag time, de-
creased LDL oxidation propagation rate, and de-
creased maximum generation of LDL conjugated
diene formation induced by copper ion.*°
Policosanol also significantly reduced macro-
phage-mediated-oxidation-produced
thiobarbituric-acid-reactive-substances (TBARS)
and reduction of lysine amino groups of LDL.

Consistent with the animal work, 69
healthy human volunteers given 5 or 10 mg/day
policosanol had significantly decreased lag time
and propagation rate of conjugated diene forma-
tion in LDL induced by copper ion.® Addition-
ally, policosanol at both doses significantly de-
creased macrophage-medi ated oxidation measured
by TBARS production. Effects were dose depen-
dent in both oxidizing systems.
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Platelet Aggregation

Policosanol decreased platelet aggrega-
tionin healthy volunteersand in patientswith type
[l hypercholesterolemia. While the mechanismis
not totally clear, in humans it appears there is a
decrease in platel et aggregating thromboxane B2
(TXB,) with no effect on platelet inhibiting
prostacyclin (PGL,).* In asingle-dose study on 87
healthy volunteers, 5, 10, 25, and 50 mg were given
and platel et aggregation induced by ADP, epineph-
rine, and collagen was studied.® Doses of 10, 25,
and 50 mg significantly decreased aggregation
induced by ADP and epinephrine, but not collagen.
Repeated doses given for seven days showed 20
mg/day significantly inhibited platel et aggregation
by ADP and epinephrine, with insignificant trends
toward decreased aggregation induced by collagen.
At adose of 10 mg/day there were insignificant
trends for ADP, epinephrine, and collagen.

In healthy volunteers given 10 mg/day
policosanol for 15 days, platelet aggregation
caused by arachidonic acid (AA) and collagen, but
not ADP, wassignificantly decreased.® TXB, was
significantly decreased but 6-keto-PGF a. (a me-
tabolite and estimate of PGI,) was not decreased.

The effects of policosanol proved to be
dose dependent in atria using 10 mg policosanol
for seven days, 20 mg for seven more days, fol-
lowed by 40 mg for seven days on 37 headlthy in-
dividuals.** Policosanol decreased platelet aggre-
gation induced by ADP, epinephrine, and collagen
in adose-dependent fashion, with significant val-
ues being seen at 20 mg for ADP and epineph-
rine, and 40 mg for ADP, epinephrine, and col-
lagen. No change in bleeding time was observed.

Policosanol may have advantages over
aspirin (ASA) becauseit decreases platel et aggre-
gating TXB, without affecting platel et anti-aggre-
gating PGL,,. In astudy to compare policosanol to
ASA, healthy volunteers were given placebo, 20
mg policosanol, 100 mg ASA, or 20 mg
policosanol plus 100 mg ASA for seven days.®
Both policosanol and ASA were more effective
than placebo at decreasing aggregation induced
by epinephrine and collagen; however, policosanol
and not A SA significantly decreased ADP-induced
platelet aggregation. The combination of

Policosanol Review

policosanol and ASA was significantly better than
ASA for epinephrine- and ADP-induced platel et
aggregation, with an insignificant trend toward
better anti-aggregation when compared to
policosanol. Coagulation time was not affected by
either mono-therapy, but combined therapy in-
creased coagulation time; adverse events were
greater in the ASA group.

In addition to decreasing platelet aggre-
gationin healthy volunteers, policosanol decreased
platelet aggregation in patients with type Il hy-
perchol esterol emia. Policosanol at 10 mg for 30
days significantly decreased aggregation induced
by arachidonic acid, high and low concentration
collagen, and high and low concentration ADP.
There were no adverse events.

Inacomparison trial between pravastatin
(10 mg/day) and policosanol (10 mg/day),
policosanol significantly decreased platel et aggre-
gationinduced by low AA, highAA, collagen, and
adenosine, compared to baseline and pravastatin.
Additionally, policosanal significantly decreased
circulating endothelial cellsmorethan pravastatin,
suggesting improvement in vascular wall function.

Smooth Muscle Céell Proliferation

Neointimal formation related to smooth
muscle cell proliferation is a crucial step in the
progression of atherosclerotic plague. In experi-
mental rabbit models, policosanol at 5 or 25 mg/
kg/day for 15 days decreased neointimal forma-
tion of cuffed carotid arteries, indicating adecrease
in smooth muscle cell proliferation.*” In a com-
parative study on rabbits both lovastatin and
policosanal significantly decreased neointimal
formation, but policosanol decreased formation
significantly morethan lovastatin.® The extent that
decreasing smooth muscle cell proliferation re-
duces atherosclerotic disease is unknown but
should be explored.

Assessment of Cardiovascular
Disease

Unlike statin drugs that have been dem-
onstrated to reduce cardiovascular events, there
are no studies on cardiovascul ar disease events or
mortality using policosanol, but there are trials
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looking at coronary artery health. Forty-five pa-
tients with documented ischemic heart disease
were placed on 5 mg policosanol twice daily, 5
mg policosanol twice daily plus 125 mg ASA, or
125 mg ASA for 20 months.* |schemia was as-
sessed using thallium-labeled myocardia perfu-
sion scintigraphy (TL-MPS), exercise capacity by
exercise electrocardiography, and |eft ventricular
gjection fraction by  bidimensional
echocardiography. Lipid levelswere significantly
improved in the policosanol groups at levels ex-
pected from other trials. The policosanol groups
showed an insignificantly lower percentage of
patients with functional progression of ischemia
and a significantly greater partial regression of
ischemiaassessed by TL-MPS. Furthermore, both
exercise capacity and |eft ventricular function were
improved significantly in the policosanol groups
compared to the ASA group. Both policosanol
groups were more effective than ASA alone, but
policosanal plus aspirin was more effective than
policosanol alone. Therewerefour vascular events
inASA alone (1 fatal myocardial infarction (M1),
2 unstable angina, 1 cardiac failure), one in the
group taking policosanol alone (nonfatal M1), and
none in the combined group.

A follow-up study on the same patients
examined treadmill exercise EKG testing perfor-
mance.® Those taking policosanol demonstrated
decreases in cardiovascular functional class, rest-
and exercise-induced angina, cardiac events, and
ischemic ST-segment response. These benefits
were greatest in the policosanol plusaspirin group.
Additionally, policosanol showed an increase in
maximum oxygen uptake, a decline in double
product (peak heart rate times peak systolic blood
pressure), and an increase in aerobic functional
capacity compared to placebo.

Atherosclerotic lesions in patients with
carotid-vertebral atherosclerosis improved when
given policosanol. Twenty-two patientswith mild
carotid-vertebral atherosclerosis were given 10
mg/day policosanol in a one-year, randomized,
placebo-controlled, double-blind trial.** Carotid-
vertebral atherosclerosiswas assessed using Dop-
pler-ultrasound. Progression of disease was seen
in three of 11 patients on placebo and no patients
on policosanol. Disease regression occurred in six

Alternative Medicine Review 0 Volume 7, Number 3 O 2002
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of 11 on policosanol and one of 11 on placebo.
Neither of these values reached statistical signifi-
cance; however, when a progression/regression
ratio was calculated it reached statistical signifi-
cance for improvement with policosanal.

Policosanol improves cardiovascular func-
tion assessed by the specific activity scale (SAS).
The SASusesaset of questionsto assessapaient’s
ability to perform anumber of normal daily activi-
ties.*? Each activity isgivenanumerica valuecalled
a metabolic equivaent (MES) that is then added
up to categorize patients into four functional
classes. Sixty-eight patients with type Il hyper-
cholesterolemiaand high global coronary risk were
given 20 mg/day policosanol for oneyear inaran-
domized, placebo-controlled, double-blind trial 2
Lipid levels improved similar to expected values
from other trials. Physical capacity, assessed as
maximal metabolic equivalents, increased signifi-
cantly with policosanol but not placebo. The im-
provement in MES correl ated with an improvement
in cardiovascular capacity functional class with
policosanol but not with placebo.

In another study of 179 elderly patients
with type Il hypercholesterolemia, policosanol was
given at 5 mg/day for 12 weeks, followed by 10
mg/day for 12 more weeks in a randomized, pla-
cebo-controlled, double-blind trial.*® Lipid values
declined as expected from other trials. Cardiovas-
cular capacity assessed by MES significantly in-
creased and improvementswere seen in cardiovas-
cular functional class frequency with policosanol
but not placebo.

Policosanol also decreased symptoms of
angina and abnormal rest stress EKG patterns.
Policosanol (2 mg/day) wasgiveninasingle-blind,
placebo-controlledtrial for 14 monthsto 23 middle-
aged patients with primary or marginal hypercho-
lesterolemia. Total cholesterol and LDL cholesterol
decreased by 14.8 and 15.6 percent despite the low
dose.® No patient had a new coronary event but
significantly more patients (5/12) in the policosanol
group with stable angina or silent ischemia had
improved coronary symptoms and/or rest stress
EKG patterns compared to placebo (0/11).
Policosanol-treated patients also had no deteriora-
tioninsymptomsor rest stress EK G patterns, while
three of 11 placebo-treated patients did.
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I nter mittent Claudication

Two studies show positive results using
policosanaol on patients with intermittent claudi-
cation. Sixty-two patients treated with 10 mg
policosanol twicedaily for six months“weretested
on atreadmill at 3.2 km/hr at a 10-percent uphill
grade and were asked to note when they first had
symptoms (initial claudication) and then when
they absolutely could not walk any further (abso-
lute claudication). After six months, initial clau-
dication distancesincreased from 132.5 metersto
205.7 meters, a63.1-percent improvement. Abso-
lute claudication distances increased from 229.5
meters to 367.4 meters, a 65.1-percent improve-
ment; placebo had no effect on distances.
Policosanol also improved lower extremity symp-
toms of coldness and pain compared to placebo,
but failed to improve arm/ankle pressures. There
were significantly more adverse eventsin the pla-
cebo (38.7%) compared to the policosanol group
(9.7%).

A two-year follow-up study with 56 pa-
tients using the same design was conducted to see
if arm/ankle pressureswould increase.”® Improve-
mentswere progressive throughout the study with
initial claudicationimproving from 125.9t0201.1
meters (60.1% improvement) after six monthsand
to 333.5 meters (187.8% improvement) after 24
months. A bsol ute claudication distancesimproved
from 219.5 to 380.7 meters (81% improvement)
after six months and to 648.9 meters (249.5%
improvement) after 24 months. Significantly more
patients on policosanal (21/27) increased claudi-
cation distances greater than 50 percent compared
to placebo (5/29). Policosanol also significantly
decreased symptoms of claudication and increased
arm/ankle pressure at 12 and 24 months. Even
moreimpressive, significantly more patientsinthe
placebo group (8 patients with 10 events) had se-
rious vascular events, while there were none in
the policosanol group.

Side Effects

One of the best ways to test a substance
for sideeffectsistolook at avery large number of
patients for along duration. Post-marketing stud-
ies do this by keeping records on thousands of

Policosanol Review

patientsusing aproduct over several years. In post-
marketing studies policosanol has been shown to
be very safe.

A study monitoring 27,879 patientsfor an
average duration of 2.7 yearsyielded only 86 pa-
tients (0.31%) having adverse effects.* The most
common adverse effectswereweight [0ss (0.08%),
polyuria (0.07%), insomnia (0.05%), and poly-
phagia (0.05%). Only 22 patients (0.14%) had to
discontinue because of adverse effects.

In afive-year study, 3,602 patients with
type Il hypercholesterolemia and at least one
concomitant non-lipid risk factor for
cardiovascular disease were compared to 3,009
patients with normal serum lipidsand at least one
non-lipid risk factor not given policosanol.°
Patients were started on 5 mg/day policosanol and
could be increased up to 20 mg/day. There were
significantly more patients hospitalized (10.3%
placebo, 7.5% policosanol) and hospitalized with
special care (1.6% placebo and 0.97% policosanol)
in the placebo-treated patients compared to the
policosanol-treated patients. Five patients died;
threeinthe control group (one M| and two strokes)
and two in the policosanol group (one due to
intoxication and one due to respiratory arrest). At
baseline, a history of serious vascular events had
been more common in the policosanol group (34
events) compared to placebo (14 events). However,
at follow-up there was a significant change to 23
events in the policosanol group and 34 in the
placebo group. Twenty-six patients (0.72%)
discontinued policosanol because of adverse
events, including weight loss, asthenia, and
somnolence. Adverse events that did not result in
discontinuation were similar between policosanol
and control with the most frequent adverse events
with policosanol being weight loss (1.75%),
polyuria (0.68%), headache (0.61%), dizziness
(0.44%), and polyphagia (0.36%).

Toxicity Studies

Toxicological studieson animalsindicate
policosanol is safe up to 500 mg/kg/day, a dose
that is 1500 times the normal human dose of 20
mg/day. Inrats, 500 mg/kg/day for 12 or 24 months
showed no signs of toxicity or carcinogenicity.®%2
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Upto 180 mg/kg/day given to beagle dogsfor one
year showed no adverse effects.> Monkeys given
25 mg/kg/day for 54 months had no signs of ad-
verse effects.> Finally, mice given up to 500 mg/
kg/day for 18 months showed no adverse effects
or evidence of carcinogenicity.%®

Reproductive and fertility studies also
show no adverse effects on fertility, reproduction,
teratogenesis, or development. In rats, policosanol
feeding up to 500 mg/kg/day from the 15th day of
pregnancy to 21 days post-parturition resulted in
no signs of toxicity for the mother or offspring.%
In rats, given 500 mg/kg/day for two weeks be-
fore mating, throughout pregnancy, and 21 days
into lactation, there were no adverse effects on
fertility, reproduction, teratology, or postnatal
growth and behavior.>” Male rats given 500 mg/
kg/day for 60 days prior to mating showed no signs
of decreased fertility.>” Rats given 500 mg/kg/day
for three successive generations showed no ad-
verse effects on fertility, reproduction, or devel-
opment.* Finally, in rabbits, 1000 mg/kg/day dur-
ing pregnancy showed no evidence of teratogenic
effects or embryonic toxicity.%”

Conclusion

Policosanol appears to be a safe and ef-
fective supplement that can be used to lower sev-
eral cardiovascular disease risk factors. Doses of
5-20 mg/day policosanol have resulted in de-
creased TC, LDL, TC/HDL and LDL/HDL ratios,
and increased HDL in several human populations.
Additionally, policosanol has beneficial effectson
platelet aggregation, LDL oxidation, intermittent
claudication, liver function, and symptoms of car-
diovascular disease, while displaying virtually no
sideeffects. Since anecdotal reportsby health prac-
titioners using other than policosanol from Cuba
have not been as glowing, further research on
populations other than Cubans and on policosanol
that is currently available in the United States is
needed. In addition, research is needed to deter-
mine whether these favorable findings will trans-
late into decreased cardiovascular events.

Policosanol
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