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ABSTRACT

Background: Policosanol has been used for more than twenty-five years in Cuban clinical practice and investigated in
many clinical studies performed up to date as well as in large surveillance studies. The objective of the present analysis
was to determine whether concomitant administration of policosanol with drugs more frequently consumed by elder
patients impaired its cholesterol-lowering efficacy or is related to any adverse events occurred during the study. It is also
investigated whether administration of policosanol with some concomitant drugs aggravates any particular adverse event.
Materials and Methods: One thousand ford hundred seventy older patients, between 60 to 80 years old at high coronary
risk was recruited, from which 1153 were women and 317 men. The patients were randomized, to policosanol (n=737) or
placebo (n=733) and treated during three years. For the present report, the patient records were reviewed, information about
concomitant medication were collected and analyzed by Intention-to-treat method. Results: Sixty hundred eight patients
on policosanol treatment (82.5%) and 597 placebo patients (81.5%) received concomitant drugs. The endpoint analysis by
subgroups of concomitant drugs corroborated risk reduction of the primary efficacy endpoint (all-causes serious adverse
events) as well as for all cardiovascular and all vascular serious adverse events due to interaction between policosanol with
antihypertensive or antiplatelet drugs. Efficacy analysis by subgroups of most consumed drugs did not show any relevant
interference with policosanol effect, the efficacy being consistent in all subgroups. After one year on therapy, policosanol
reduced low-density lipoprotein-cholesterol (LDL-C) versus baseline and placebo in all subgroups. Conclusion: These
results support the excellent safety profile of policosanol over a long period of treatment, even when it is administered with
several concomitant drugs in a population, particularly sensitive to drug-related adverse event and drug/drug interactions,
as frequently occurs in the elderly.
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INTRODUCTION

oronary disease is the leading cause of morbidity and
deaths in adult population. End-point based studies

have demonstrated a direct relationship between
coronary disease and elevated serum levels of low-density
lipoprotein cholesterol (LDL-C) and total cholesterol, as well
as the benefits of lowering LDL-C with statins on clinical end-
points.!

Policosanol is a mixture of higher primary aliphatic alcohols
purified from sugar cane (Saccharum officinarum), was with
cholesterol-lowering effects.*¢ Policosanol inhibit cholesterol
synthesis by regulating the activity of hydroxymethylglutaryl
coenzyme through the increase of adenosine mono phosphate
kinase (AMPK) activity, increasing low-density lipoproteins
(LDL) receptor-dependent processing, and catabolic rate of
LDL.”® Clinical studies have proven that policosanol is safe
and well tolerated*¢ and no drug-related adverse effects have
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been reported, even in long-term post marketing surveillance
studies.” !

The present study was undertaken to determine whether
concomitant administration of policosanol with drugs more
frequently consumed by older patients induced the increase of
some particular adverse event in general or by drug subgroups.
Likewise, it is investigated if cholesterol-lowering efficacy
was impaired by any of these concomitant drugs as well as
if they interfere in the effects of policosanol on the reduction
of serious adverse event, main efficacy outcome specified for
the whole study.

MATERIALS AND METHODS

The study was conducted according to the principles reflected
in the Helsinki statements, as well as the recommendations of
the World Health Organization and the Cuban regulations on
Good Clinical Practices. The study protocol was approved by
the Ministry of Public Health and by the Ethics Committee in
Clinical Research of the Medical Surgical Research Centre
(Havana, Cuba).

This was a prospective, randomized, double-blinded,
placebo-controlled study including 1470 older patients were
randomized to policosanol (5 mg) or placebo once a day with
evening meal for 36 months.

Older patients of both sexes, aged between 60 and 80 years,
were randomized if after the baseline period they showed
total cholesterol > 5.2 mmol/L, LDL-C > 3.4 mmol/L and
triglycerides < 4.52 mmol/L, if exclusion criteria were
not present. Patients were excluded if had active renal
or diagnosed neoplastic diseases, severe hypertension,
uncontrolled diabetes or poor cognitive function. Patients
who had experienced unstable angina, myocardial infarction,
stroke or any serious adverse events (SAE) within the three
months prior to enrolment were also excluded.

The primary endpoint of the whole study was the combined
incidence of fatal + nonfatal SAE from all causes. A SAE
was considered any adverse event (AE) leading to patient
hospitalization or death, independently of their nature.
Secondary endpoints included all mortality and several
combined endpoints, such as all fatal + non-fatal coronary,
cardiovascular, cerebrovascular and vascular SAE. In the
whole study, all events were analyzed according by time of
first event. In analyses by subgroup, however, in several cases
the sample size and event number was too small for survival
and hazard ratio analyses, the groups being compared by
relative proportions.

Changes on LDL-C were considered as the secondary efficacy
variable. Treatment was considered as effective if LDL-C

was significantly reduced by > 15 %,'? changes on other lipid
profile variables (total cholesterol, HDL-C and triglycerides)
were also analyzed. In the present analysis we have considered
if efficacy was affected in any particular subgroup to explore
some possible drug interaction in such regard.

Safety and tolerability analyses included physical (body weight,
pulse rate, blood pressure) and laboratory (glucose, creatinine,
AST, ALT) safety indicators and tolerability analysis included
all data on serious adverse event from nonvascular causes as
well as all mild and moderate adverse events.

Blood samples were drawn after 12 hours overnight fasting.
Lipid profile and laboratory safety indicators were assessed
by enzymatic methods using reagent kits (Roche). Laboratory
tests were performed in the Hitachi 719 autoanalyzer (Tokyo,
Japan).

All data were analysed according to Intention to-treat principle,
so that analyses were based on data of all randomised patients,
as randomised. ANOVA was used to compare continuous
variables during the study. Comparisons between groups of
categorical data were made using Fisher’s Exact Probability
test. All statistical tests were two-tailed, with significance at
a=0.05. Statistical analyses were performed using Statistica
for Windows (Release 4.2; Copyright StatSoft, Inc. US) and
SAS/STAT.

RESULTS AND DISCUSSION

The whole prevention study demonstrated the impact of
policosanol on clinical outcomes, supporting that lowering
LDL-C with policosanol in older hypercholesterolemic
patients reduced the risk of all SAE, the primary endpoint,
all mortality as well as vascular, cardiovascular and coronary
SAE respect to placebo, defined as secondary endpoints. The
study also supported the long-term safety of policosanol,
which not increased, but surprisingly lowered, the frequency
of non-vascular SAE.

The present analysis investigated whether drugs more
frequently consumed by study patients impaired cholesterol-
lowering efficacy of policosanol or its effects on SAE. The
study also investigated whether administration with these
concomitant drugs increased some particular AE through the
analysis done by drug subgroups.

Of the 1612 patients recruited, 1470 were eligible and
randomized to policosanol (n=737) or placebo (n=733). Both
groups were well matched at randomization, which support
their homogeneity for comparisons (data not shown in Table
for simplicity). Most patients were women (1153/1470,
78.4%), 466 (31.7%) were at secondary prevention, while
most were at primary prevention at high coronary risk (1004,
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68.3%). The mean age of study patients was around 66 years at
randomization. The prevalence of hypertension, diabetes and
current smoking was 64.1%; 17.9% and 20.2%, respectively.

The frequency of concomitant medications (CM) among
study patients was high, 608 policosanol-treated patients
(82.5%) and 597 placebo (81.5%) (Table 1). The most
frequent concomitant medications are consistent with the risk
condition of study population in general and by subgroups and
this distribution appears to be consistent with the indications
of such drugs.

In the whole study, the frequency of withdrawals in placebo
(189,25.8%) was greater (p<0.0001) than in policosanol group
(88, 11.9%). The same was true (p < 0.0001) for withdrawals
due to adverse event and other reasons, being these last ones
mainly related with unsatisfactory efficacy (total cholesterol >
9.0 mmol/L) (data not shown in Table for simplicity).

Effects on clinical end-points: Risk reduction on all-causes
SAE was the primary efficacy endpoint of the whole study,
in which 109 SAE (fatal + nonfatal) occurred. Of them, there
were 83 SAE (11.3%) in placebo and 26 (3.5%) in policosanol
group. Policosanol significantly reduced the risk for all-
causes SAE, all mortality and all cardiovascular, coronary and
vascular SAE with respect to placebo.

The endpoint analysis by subgroups of concomitant drugs
corroborated risk reduction of the primary efficacy endpoint
(all-causes SAE) as well as for all cardiovascular, coronary
and all vascular SAE for the interaction between policosanol
and antihypertensive and antiplatelet drugs (Table 2).

In most drug subgroups, the frequency of SAE was lower
in policosanol than in respective placebo. The frequency of
coronary, cardiovascular and vascular SAE was significantly
lower in policosanol than in placebo corresponding to most
subgroups.

Table 1. Concomitant medication consumption by study patients

Concomitant medications (CM)* Placebo (n =733) Policosanol (n = 737)
Number of CM (X = SD) 24=+1 2.4+1

n % n %
Diuretics 181 24.7 187 25.4
Calcium channel blockers 158 21.6 155 21.0
Antiplatelet 173 23.6 161 21.8
Benzodiazepines 118 16.1 121 16.4
B-blockers 107 14.6 98 13.3
Vasodilators 95 13.0 90 12.2
Vitamins 67 9.1 83 11.3
Oral hypoglycemic drugs 79 10.8 65 8.8
Digitalics 37 5.0 42 5.7

X mean, SD standard deviation

*CM consumed by > 5 % of study patients. All comparisons were not significant

The number of deaths in the whole study was actually low, but
deaths were less frequent in policosanol than in placebo-treated
patients of the subgroups taking calcium channel blockers and
vasodilators (data not shown in Table for simplicity).

Cholesterol-lowering efficacy: Table 3 summarizes the
effects on lipid profile by subgroups of concomitant therapy.
Efficacy analysis by strata of most widely consumed drugs did
not show any relevant interference with policosanol effects
and the efficacy of policosanol was consistent in all study
subgroups.

At study completion LDL-C was significantly lowered
by policosanol with respect to baseline and placebo in all
subgroups. The mean decreases of LDL-C respect to baseline

ranged from 28.7% (subgroup of diuretics) to 35% (subgroup
of vasodilators), while decreases on total cholesterol ranged
from 19.6% (subgroup of diuretics) to 25% (subgroup
of vasodilators). At this time, reductions on triglycerides
ranged from 19.3% (subgroup of vasodilators) to 28.7%
(subgroup of oral hypoglycemic drugs). HDL-C increased
from +13% (subgroup of diuretics) to +18.2% (subgroup of
benzodiazepines).

Itis important to note that the changes here reported for LDL-C;
total cholesterol and HDL-C are consistent with the expected
response to policosanol long-term therapy. Reductions on
triglycerides for the whole population and study subgroups,
however, were superior that in previous studies.**
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Thus, the confirmation of lipid lowering effects of policosanol
on such subgroups supports concomitant administration of
these drugs with policosanol, without any particular prejudice
on its efficacy profile.

Safety and tolerability: In the whole study, policosanol
did not increase, but surprisingly reduced the frequency of
nonvascular SAE. An analysis by subgroup of concomitant
drugs revealed that non vascular SAE were not increased in
any group (Table 4).

Policosanol was safe and well tolerated according to the
original study as well as analyze by subgroups of concomitant
therapy. No drug-related impairment of any safety indicator
was observed (data not shown in Table for simplicity).

Policosanol, but not placebo, modestly, but significantly
reduced systolic blood pressure in all subgroups, while diastolic
pressure was also reduced in some subgroups. Such decreases
could have contributed to the present results, since lowering
systolic pressure significantly reduces coronary events and
total mortality in the elderly.”® The reasons supporting such
additive effect on arterial pressure should be related with
pleiotropic effects of policosanol, mainly those related with
beneficial effects on endothelial function.'*'¢

Frequency of mild+moderate adverse event was similar or
lower in policosanol than in placebo by study subgroups. This
result, together with SAE and withdrawal analysis, discards
any increase in particular adverse event due to policosanol
administered with concomitant drugs here reported.

Table 2. Endpoints in study patients taking

n % n % p value
Diuretics Placebo (n=181) Policosanol (n=187)
All SAE (fatal + non fatal) 23 12.7 9 4.8 p<0.01
All vascular SAE 17 9.4 5 2.7 p<0.01
All cardiovascular SAE 13 7.2 2 1.1 p<0.01
All coronary SAE 12 6.6 2 1.1 p<0.01
Calcium channel blckers Placebo (n=158) Policosanol (n = 155) |
All SAE (fatal + non fatal) 24 15.2 4 2.6 p <0.001
All vascular SAE 16 10.1 3 1.9 p <0.001
All cardiovascular SAE 12 7.6 1 0.6 p <0.01
All coronary SAE 11 6.7 1 0.6 p<0.01
Antiplatelets Placebo (n=173) Policosanol (n = 161)
All SAE (fatal + non fatal) 23 16.8 10 6.8 p<0.01
All vascular SAE 16 12.1 8 5.0 p<0.01
All cardiovascular SAE 11 8.7 2 1.2 p<0.05
All coronary SAE 10 8.1 2 1.2 p <0.05
Benzodiazepines Placebo (n=118) Policosanol (n = 121)
All SAE (fatal + non fatal) 10 8.5 6 5.0 ns
All vascular SAE 5 4.2 3 2.5 ns
All cardiovascular SAE 4 34 1 0.8 ns
All coronary SAE 4 34 1 0.8 ns
p-blockers Placebo (n=107) Policosanol (n = 98)
All SAE (fatal + non fatal) 15 14.0 3 3.1 p<0.01
All vascular SAE 11 8.4 3 3.1 p<0.05
All cardiovascular SAE 8 5.6 0 0.0 p<0.01
All coronary SAE 8 5.6 0 0.0 p<0.01
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Vasodilators Placebo (n=95) Policosanol (n = 90)
All SAE (fatal + non fatal) 22 23.2 3 33 p<0.01
All vascular SAE 15 15.8 3 33 p <0.01
All cardiovascular SAE 13 13.7 2 2.2 p<0.01
All coronary SAE 13 13.7 2 2.2 p<0.01
Vitamins Placebo (n= 67) Policosanol (n = 83)
All SAE (fatal + non fatal) 5 7.5 2 24 ns
All vascular SAE 3 4.5 2 24 ns
All cardiovascular SAE 3 4.5 2 24 ns
All coronary SAE 2 3.0 2 24 ns
Oral hypoglycemic drugs Placebo (n=79) Policosanol (n = 65) |
All SAE (fatal + non fatal) 18 22.8 1 1.5 p <0.0001
All vascular SAE 13 16.4 1 1.5 p <0.001
All cardiovascular SAE 7 8.9 0 0.0 p <0.01
All coronary SAE 7 8.9 0 0.0 p<0.01
Digitalics Placebo (n=37) Policosanol (n = 42)
All SAE (fatal + non fatal) 10 27.0 3 7.1 p <0.05
All vascular SAE 5 13.5 2 4.8 ns
All cardiovascular SAE 3 8.1 0 0.0 ns
All coronary SAE 3 8.1 0 0.0 ns

SAE (serious adverse events), Patients are counted only once with a specific endpoint, but they may be listed more than once
because of experiencing an event included in more than one endpoint. Comparison with placebo, Fisher’s Exact Probability
Test

Table 3A. Long-term effects of policosanol on lipid profile (X+SD) of study patients taking

Study groups Baseline 1 year | 2 years 3 years
Diuretics Total cholesterol (mmol/L)
Policosanol 6.69 +0.83 543 +6.63" 526+0.57"" 5.38 £0.72"
Placebo 6.63 +0.84 6.68 £0.86 6.70 +£0.80 6.70 + 0.83
LDL-C (mmol/L)
Policosanol 4.70 £ 0.83 3.70 £ 0.64" 343 +0.63" 3.35+£0.64"
Placebo 4.67 +0.85 4.67 +0.88 4.76 + 0.81 470 +0.81
HDL-C (mmol/L)
Policosanol 1.23+0.34 1.28 £0.23* 1.37+0.28" 1.39 +0.24
Placebo 1.214+0.29 1.17+0.28 1.19+0.18 1.17+0.19
Triglycerides (mmol/L)
Policosanol 2.32+1.01 1.82+0.66"" 1.87 £0.65" 1.82£0.56"
Placebo 231+1.15 2.32+0.99 2.33+0.62 2.40+0.54
Calcium channel blockers Total cholesterol (mmol/L)
Policosanol 6.82 +0.86 540+0.617"" 536+0.627 526+ 0.62°
Placebo 6.85+0.96 6.78 £0.99 6.78 £0.95 6.70 =0.93
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LDL-C (mmol/L)

Policosanol 4.80+0.90 3.76 £0.637 3.39+£0.60" 3.28+0.63"
Placebo 4.74 £ 0.93 4.74 £ 0.90 4.80 +0.93 4.64 +0.98
HDL-C (mmol/L)
Policosanol 1.16 £ 0.31 1.27+0.26 1.31£0.26"" 1.36 £0.24"
Placebo 1.19+0.35 1.20+0.32 1.15+£0.27 1.14+0.21
Policosanol 2.35+0.95 1.84 +0.64 1.84+0.46 1.87+0.57
Placebo 232+ 1.12 2.224+0.90 2.22+0.67 2.16 £0.45
Antiaggregants Total cholesterol (mmol/L)
Policosanol 6.85+0.93 534+ 0527 521+ 0.537 521+£0.567
Placebo 6.65 +0.89 6.62+0.91 6.57+0.78 6.48 +0.82
LDL-C (mmol/L)
Policosanol 4.75+0.88 3.75+£0.73+ 3.33£0.59"+ 3.12+0.56"
Placebo 4.63 +0.86 4.62 +£0.83 4.76 +0.84 4.68 +£0.79
HDL-C (mmol/L)
Policosanol 1.24+0.35 1.28 £0.24" 1.34+£0.25" 1.42 +£0.23
Placebo 1.22+0.33 1.18 £0.30 1.19+0.23 1.19+0.14
Triglycerides (mmol/L)
Policosanol 2.30+0.88 1.85+0.70" 1.83 +£0.35" 1.79 £ 0.34"
Placebo 2.22+1.03 2.10+0.73 2.09 +0.59 2.09 +£0.56
Benzodiazepines Total cholesterol (mmol/L)
Policosanol 6.82+0.90 5.38+£0.58" 5.29+0.68" 535+£0.76™
Placebo 6.67+0.87 6.63+0.88 6.62+0.73 6.64+0.71
LDL-C (mmol/L)
Policosanol 4.80 +0.83 3.78+£0.73" 3.40 £ 0.60"" 3.31+£0.727
Placebo 4.66 + 0.84 4.64 +0.81 4.74 + 0.90 4.71+0.71
HDL-C (mmol/L)
Policosanol 1.18£0.35 1.30+0.28 1.31 +£0.25" 1.39+£0.24™
Placebo 1.20+0.34 1.23+0.32 1.18+£0.18 1.18 £0.12
Triglycerides (mmol/L)
Policosanol 2.26+0.93 1.78 £0.60" 1.76 £ 0.46"" 1.74 £ 0.22"
Placebo 2.14+0.79 2.05+0.66 2.13+0.70 2.11+0.59
B-blockers Total cholesterol (mmol/L)
Policosanol 6.77 +1.01 5.46 £0.66"" 522+£0.56"" 520+£0.62"""
Placebo 6.78 £ 0.84 6.79 £ 0.81 6.78 £0.78 6.72+0.78
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LDL-C (mmol/L)
Policosanol 4.69 +1.04 3.71 £0.63" 3.38+0.63" 3.08£0.437
Placebo 4.70 +0.88 4.73+£0.76 4.73 +£0.78 4.85+0.78
HDL-C (mmol/L)
Policosanol 1.22+0.35 1.27 £0.24* 1.35+0.27" 1.37£0.237
Placebo 1.24+0.32 1.16 +0.23 1.17+0.19 1.18+£0.17
Triglycerides (mmol/L)
Policosanol 2.41+0.10 222+0.527 1.88+0.77" 1.90 +0.86
Placebo 2.31+0.93 2.37+0.80 2.39+0.50 2.37+0.38
Vasodilators Total cholesterol (mmol/L)
Policosanol 6.80 +0.96 538+ 0.57 526+ 0567 510+ 0.277+
Placebo 6.69 +0.80 6.73 £0.86 6.69 £ 0.68 6.52 +0.85
LDL-C (mmol/L)
Policosanol 4.83 +0.86 3.82+£0.68" 342+ 0617 3.11+ 0317
Placebo 4.59 +0.84 4.61 +0.85 4.81+0.81 4.61 +£0.84
HDL-C (mmol/L)
Policosanol 1.20+0.32 1.27+0.17 1.31+£0.23" 1.42+£0.217
Placebo 1.21+0.32 1.19+0.24 1.18 £0.28 1.18 £0.20
Triglycerides (mmol/L)
Policosanol 2.18+0.79 1.76 £ 0.50" 1.79 £ 0.30"7+ 1.76 £ 0.19"
Placebo 2.26+1.08 221+0.75 2.11 +£0.59 2.20+0.52
Vitamins Total cholesterol (mmol/L)
Policosanol 6.81 +0.85 539+ 0.66" 527+0.66 533 +£0.747
Placebo 6.56+0.79 6.56 +0.80 6.53+£0.75 6.48 £0.75
LDL-C (mmol/L)
Policosanol 4.73+0.91 3.59+0.67" 3.31£0.60" 3.22+0.70"
Placebo 4.54 +0.89 4.51+0.95 4.61 +0.80 4.63+0.77
HDL-C (mmol/L)
Policosanol 1.21£0.32 1.28 £0.24" 1.36 £ 0.29" 1.43 +£0.28""
Placebo 1.18 £0.29 1.16 £0.30 1.17+0.18 1.16+0.17
Triglycerides (mmol/L)
Policosanol 2.28+0.79 1.79 £ 0.49* 1.81+0.34" 1.80 +£0.24"
Placebo 231+1.13 2.25+0.77 2.24+0.54 2.26 +0.68
Oral hypoglycemic drugs Total cholesterol (mmol/L)
Policosanol 6.81+0.90 530+0.45™ 520+ 0.447 5124036
Placebo 6.73 +£0.89 6.63 £0.91 6.57 +0.82 6.70 +£0.75
CLINICAL RESEARCH IN DIABETES AND ENDOCRINOLOGY ¢ VoL 4 ¢ ISSUE1 < 2022 14




Julio Cesar Fernandez Travieso, ef a/ : Concomitant Use of Policosanol and Commonly Used Drugs in the Elderly Study

LDL-C (mmol/L)
Policosanol 4.56 +0.84 3.57+£0.87" 3.21+£048" 3.07+£0.357
Placebo 4.57 +0.88 4.61 £0.89 4.72 +0.87 4.77+0.75
HDL-C (mmol/L)
Policosanol 1.25+0.34 1.32+0.23 1.35+0.27" 1.37£0.207
Placebo 1.22+0.31 1.18+0.35 1.16 £0.17 1.15+0.21
Triglycerides (mmol/L)
Policosanol 2.71+£0.90 2.03 +0.73" 1.93+£0.37" 1.85+£0.317
Placebo 2.69+1.17 2.72+1.22 2.74 £0.57 2.67+0.67
Digitalics Total cholesterol (mmol/L)
Policosanol 6.76 + 1.08 5.39+0.65 524 +£0.52" 5.13+£0.45™
Placebo 6.52 +0.88 6.54+1.07 6.35+0.66 6.45+0.71
LDL-C (mmol/L)
Policosanol 4.60 + 1.05 3.60+£0.67" 3.35+£0.73" 3.10+£ 0417
Placebo 4.55+0.85 4.46 +0.94 4.60 +0.89 4.51+0.70
HDL-C (mmol/L)
Policosanol 1.20+0.39 1.30£0.26" 1.34 £0.34" 1.40 £0.29*
Placebo 1.21+0.33 1.19+0.33 1.19+£0.18 1.18 £0.08
Triglycerides (mmol/L)
Policosanol 2.54+1.02 2.03£0.78 1.99 +£0.38 1.91+0.36
Placebo 2.51+1.29 2.39+0.96 2.37+0.58" 2.41+0.88"

X mean, SD standard deviation

p<0.05;"p<0.01; "p<0.001, "p <0.0001,""p <0.00001 ANOVA

Table 4. Non-vascular SAE of study patients taking

Concomitant drugs Placebo Policosanol p value
Diuretics 6 4 ns

Calcium channel blockers 8 1 p<0.05
Antiplatelet 7 2 p<0.05

Benzodiazepines 5 3 ns

p-blockers 4 0 ns
Vasodilators 7 0 p<0.05

Vitamins 2 0 ns

Oral hypoglycemic drugs 5 2 ns

Digitalics 0 0 ns

SAE serious adverse events, *Comparison with placebo (Fisher’s Exact Probability test)
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CONCLUSION

These results support that policosanol has an excellent long-
term safety profile, even when it is administered with several
concomitant drugs in a population particularly sensitive to
drug-related adverse event and drug/drug interactions, as
occurs in the elderly.
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