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Effects of policosanol on patients with ischemic 
stroke with previous transient ischemic attack: 
a long-term follow-up
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RESUMEN. El ictus es una de las tres principales causas de discapacidad y mortalidad a nivel mundial. Tras la aparición de un 
ataque  transitorio de isquemia (ATI) o ictus se incrementa notablemente el riesgo de un ictus recurrente. La terapia antipla-
quetaria, fundamentalmente la aspirina, representa la terapia de primera línea en la prevención de los ATI recurrentes y/o ictus 
y los agentes antihipertensivos e hipolipemiantes desempeñan también un importante papel en esta estrategia. El policosanol, 
droga con acción hipolipemiante y efectos antiplaquetarios concomitantes, ha demostrado efectos neuroprotectores en modelos 
experimentales. Un estudio previo reveló que la adición del policosanol (20 mg/d) a la aspirina durante la fase aguda del ictus y 
posterior a ella mejoró la recuperación neurológica y los eventos recurrentes. Este estudio mostró los beneficios del policosanol 
(20 mg/d) administrados desde el alta hospitalaria hasta los 60 meses después en 55 pacientes de ambos sexos con ictus quienes 
habían sufrido un ATI previo. En cada consulta, se les realizó examen físico y neurológico aplicándose la Escala Canadiense mo-
dificada, se registraron las experiencias adversas y  se realizaron los exámenes de laboratorio correspondientes. Todos los nuevos 
eventos  fueron registrados. En adición al ATI previo, los factores de riesgo más frecuentes presentes en esta población fueron: 
hipertensión (98,2 %), hipercolesterolemia (81,8 %), tabaquismo (32,7 %) y enfermedad coronaria (29,1 %). Todos los pacientes 
completaron el estudio. El puntaje de la Escala se incrementó significativamente y progresivamente durante el primer año y 
esta mejoría persistió durante todo el estudio. Sólo cinco pacientes (9,1 %) sufrieron un nuevo evento: un nuevo ictus y cuatro 
nuevos ATI. Después de tres meses, las concentraciones de colesterol se redujeron significativamente (21,3 %) comparado con 
el nivel basal, efecto que se incrementó durante la terapia a largo plazo. La mejoría del puntaje de la Escala se correlacionó con 
la reducción del colesterol total (r = 0,987). El tratamiento no produjo cambios en los indicadores de seguridad investigados. Se 
concluye que el tratamiento con policosanol (20 mg/d) + aspirina (125 mg/d) después del alta hospitalaria produce resultados 
favorables en la recuperación neurológica, la recurrencia de eventos y el control del colesterol en pacientes con ictus y ATI previo, 
pero estos beneficios deben ser confirmados en estudios aleatorizados, a doble ciegas y controlados.

ABSTRACT. Stroke is one of the three leading causes of disability and death worldwide. Transient ischemic attacks (TIA) pose 
an increased risk of subsequent ischaemic stroke. Antiplatelet therapy, mainly aspirin, remains as first-line therapy to prevent 
recurrent TIA and/or ischemic strokes, and antihypertensives and cholesterol-lowering agents play also a key role in this stra-
tegy. Policosanol, with cholesterol-lowering drug and concomitant antiplatelet effects, has shown protective effects on stroke 
models. Policosanol 20 mg/d added to aspirin during the acute phase of ischemic stroke and thereafter provided good results 
on neurological outcomes and recurrent events. This study assessed the benefits of policosanol 20 mg/d administered from 
hospital discharge up to 60 months thereafter in 55 patients of both sexes with ischaemic stroke who had previously suffered 
TIA. At each visit, clinical and neurological examination with the modified Canadian Neurological Scale, request on adverse 
experiences and laboratory tests were done. All new events were recorded. In addition to the previous TIA, the most frequent 
personal risk factors at baseline were hypertension (98.2 %), hypercholesterolemia (81.8 %), smoking (32.7 %) and coronary 
disease (29.1 %). All patients completed the study. Neurological score improved significantly and progressively during the first 
year, and such improvement persisted to study completion. Only five patients (9.1 %) suffer a new event: one new stroke, four 
new TIA. After three months, serum cholesterol significantly lowered (21. 3 %) compared with baseline, and this effect did not 
wear off, but improved after long-term therapy. The improvement of the neurological outcome correlated with TC reduction 
(r = 0.987). Treatment unchanged safety indicators. Then, treatment with policosanol 20 mg/d + aspirin 125 mg/d after hospital 
discharge produced good results in the neurological recovery, recurrence of events and cholesterol control in patients with 
ischemic stroke and a previous TIA, but these benefits should be confirmed in randomized, double-blind, controlled studies.
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INTRoDUCTIoN 
Stroke remains among the three most common causes 

of death, the first of disability and the second of dementia 
among middle-aged and elderly population on developed 
Western and Asian countries. Stroke affects not only the 
person who may be disabled, but the entire family as well.1-5 

Consistent facts have been found in Cuba, wherein stroke 
is the third cause of mortality.6 Although a decrease in the 
mortality of stroke and a rise in stroke-free life expectancy 
has been observed over the last 20 years as a consequence 
of improved prevention, diagnosis and acute treatment 
of stroke, stroke prevalence has raised because of the 
reduction in case-fatality rates.7 Stroke, cardiac events, 
dementia and depression rates increase with the aging 
of the population, and as more individuals survive a first 
stroke.8 The probability of the stroke recurrence within 
the first and five years post-stroke is about 12 and 30 %, 
respectively.9,10 Then, stroke is a major health problem of 
adult population worldwide. 

Stroke results from the sudden interruption of blood 
flow to a brain region that impairs the energy supply to the 
central nervous system, which becomes hypoxic. Strokes 
can be ischemic (atherothrombotic, embolic, lacunar, he-
modynamic) (75 a 80 %), or hemorrhagic (about a 20 % of 
all strokes). Thrombotic stroke arises from the formation 
of a clot or thrombus in a cerebral artery that blocks blood 
flow at the site of formation, embolic stroke results from 
the block of a cerebral artery with a clot formed elsewhere 
and carried to the brain through the blood.11-13

Despite the improvement in the treatment of acute 
ischemic stroke, prevention strategies, aimed to minimize 
the influence of modifiable stroke risk factors, remains 
the best treatment for reducing the burden of stroke.14,15 

Subjects who are at highest risk of stroke, like the elderly, 
may benefit from rigorous control of modifiable risk fac-
tors, and should be followed, since age is a relevant non-
modifiable stroke risk factor, since its risk doubles for each 
next decade beyond 55 years.16 Hypertension, smoking, 
diabetes, dyslipidemia, obesity and physical inactivity are 
modifiable risk factors that can be reduced with lifestyle 
and pharmacological interventions. 

Not only previous strokes, but transient ischemic 
attacks (TIA) are strong stroke risk factors, since they 
carry a substantial short-term risk (up to a 10 %) for 
a subsequent ischaemic stroke within 7 d and a 25 % 
risk of death at 1 year, but unfortunately, TIA remain 
under-diagnosed.17-19 Also, coronary heart disease, atrial 
fibrillation and other cardiac conditions, carotid stenosis 
and platelet hyperreactivity are factors that increase the 
risk of stroke.1,14,16

Antiplatelet therapy remains as a gold standard 
for preventing stroke recurrence, lowering the risk 
of secondary non-cardioembolic ischemic stroke over 
anticoagulant drugs. First-line therapy for secondary 
stroke prevention involves the use of antiplatelet drugs 
(aspirin, aspirin plus extended-release dipyridamole, or 
clopidogrel for cases refractory or intolerant to aspirin), 
whereas aspirin plus clopidogrel offers no additive 
benefits and is linked with safety issues.19-22 Antiplatelet 
therapies reduce stroke risk through the decrease of the 
thrombotic complications of atherosclerosis due to the 
reduction of platelet function.23

Additional therapeutic approaches include the use 
of statins and antihypertensive (diuretics, angiotensin-
converting enzyme inhibitors and angiotensin recep-
tor blockers).24

Although the link between stroke and cholesterol has 
been controversial, two meta-analyses including more 

than 100 000 high risk patients (patients with CHD, dia-
betes, or at equivalent coronary risk) demonstrated that 
statins significantly reduce the risk of all cardiovascular 
events, ischemic stroke and all-cause mortality about 17, 
21, and 12 %, respectively, but not that of hemorrhagic 
stroke.25,26 High-dose atorvastatin (80 mg/d) given for a 
5-year follow-up period has shown to lower the incidence 
of second stroke or TIA, and of major coronary events 
versus placebo in patients (n = 4 731) without evidence 
of CHD who had experienced a stroke or TIA within 1 
to 6 months before randomization into the trial.27 The 
reduction in incidence of secondary stroke was specific 
to ischemic stroke as opposed to hemorrhagic stroke.27,28 

However, whether the benefit of statins in reducing 
the risk of stroke is due exclusively to their cholesterol-
lowering effects, pleiotropic effects, or a combination of 
the two is not demonstrated. As known, statins produce 
anti-inflammatory, antiproliferative, antioxidant and 
anticoagulant effects, most of them independent of 
their cholesterol-lowering effects, which have lead to 
decreased progression and stabilization of atheromatous 
plaques in the carotid arteries.29

Policosanol, a mixture of eigth high molecular weight 
aliphatic alcohols,30 has been shown to produce choles-
terol-lowering effects by inhibiting cholesterol synthesis 
by regulating the activity of the hydroxymethyl glutaryl 
coenzyme A reductase enzyme, through the stimula-
tion of AMP kinase activity,31-34 and by increasing LDL 
receptor-dependent processing.31,32 The cholesterol-low-
ering effects of policosanol have been shown in healthy 
subjects, patients with type II hypercholesterolemia and 
type 2 diabetics.33-49 

Policosanol also exhibits beneficial pleiotropic effects 
for reducing the vascular risk, like antiplatelet50,51 and 
antioxidant effects,52,53 and has been shown to increase 
walking distances and to reduce lower limb symptoms 
and ankle/arm pressure.54-57 Studies in patients at high 
coronary risk have shown that the frequency of vascular 
events leading to hospitalisations or deaths after short 
(6 months) or long-term (≥ 1 year) therapy with policosa-
nol have been less frequent than in placebo,21,42,45,54-57 and 
similar results were seen in a long-term post marketing 
study in 6 611 middle-aged subjects.58 A clinical study 
in older patients demonstrated that policosanol reduced 
the risk of all-hospitalisations or deaths versus placebo.59

Policosanol reduced the symptoms and deaths in 
experimental models of global ischemia, and the effects 
of the therapy policosanol plus aspirin were greater than 
those of policosanol or aspirin alone.60,61 Also, the evolu-
tion of neurological recovery and recurrent events in 
patients with ischemic stroke treated with policosanol 
20 mg/d added to conventional therapy with aspirin dur-
ing the acute phase of stroke and for long-term thereafter 
was very good.62

In light of these issues this study was undertaken to 
assess the usefulness of policosanol (20 mg/d) routinely 
administered after hospital discharge on neurological 
evolution and outcomes of patients who suffered an 
ischemic stroke with prior history of TIA.

pATIENTS AND METhoDS

Study design and conduction
This observational study was conducted in patients 

with ischemic stroke and previous history of TIA who 
were admitted in the Institute of Neurology and Neuro-
surgery (Havana City, Cuba) from June 1997 to Novem-
ber 2005. Subjects were informed that their decision to 
participate in the follow-up was voluntary. No special risk 
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was introduced to study patients, since all received con-
ventional therapy for stroke recovery, as recommended 
in routine clinical practice. 

All patients had been admitted previously in the 
Intensive Care Unit, wherein the occurrence of isch-
emic stroke was confirmed through clinical assessment 
and computerized axial tomography performed within 
the following 48 h after stroke onset. Self-reported or 
family-reported risk factors for stroke were obtained on 
admission (baseline). Subtypes of ischemic stroke were 
confirmed at the time of discharge (Table 1).

Follow-up controls were done at 3, 6, and 12 months 
during the first year, and annually thereafter. The final 
control was conducted at month 60 after hospital dis-
charge. Patients underwent general examination, neu-
rological assessment, laboratory analyses and interviews 
about adverse experiences (AE). Neurological status 
was assessed with the modified Canadian Neurological 
Scale (CNS).63 

Study patients

Women and men diagnosed of suffering ischemic 
stroke older than 20 years old were included in this 
study. Patients with suspected or confirmed hemorrhagic 
stroke were excluded.

Premature withdrawals were predefined as patients 
suffering AE justifying such decision, unwillingness to 
follow-up or study violation (stopping the treatment for 
more than 15 d). Nevertheless, patients who experienced 
serious AE unlikely due to treatment, but related with 
its risk condition, continued in the study, whether both 
the doctor and the patient agreed.

Table 1. Characteristics of study patients at hospital
admission.

Characteristics Values

Age (years) (X ± SD)   65.5 ± 11.0
 
BMI (kg/m2) (X ± SD)

 
26.61 ± 2.50

Gender n %

Women 29 52.7

Men 26 47.3

Type of the including stroke

Lacunar 29 52.7

Thrombotic 25 45.5

Cardioembolic   1 1.8

Previous history of:

Transient ischemic attacks (TIA) 55 100.0

Arterial hypertension 54   98.2

Hypercholesterolemia 45   81.8

Smoking 18   32.7

Coronary heart disease (CHD) 16   29.1

Diabetes mellitus    6   10.0

n  Number of patients (55).   X  Mean.   SD  Standard deviation.   
HC  Hypercholesterolemia.   CHD  Coronary heart disease.

Treatment

All patients were treated with aspirin 125 mg/d plus 
policosanol 20 mg/d, once a day, with the evening meal. 
Compliance with aspirin and policosanol therapy was 
assessed through patient’s interview. 

Concomitant therapy

Except the consumption of other lipid-lowering 
drugs, which was prohibited, no other exception was 
indicated, and any change that occurred was registered 
in the Case Report Forms (CRF).

Study outcomes

The primary efficacy variable was to obtain a signifi-
cant increase of the modified CNS score.63

The occurrence of new cerebrovascular (fatal or non 
fatal stroke, TIA) was recorded, and the evolution was 
considered as good if recurrence of stroke occurred in 
≤ 10 % of study patients. The frequency of other major 
vascular event (fatal or non fatal MI, unstable angina, 
sudden death, peripheral thrombosis) was also evalu-
ated. A reduction of serum total cholesterol (TC) ≥15 % 
was considered as a collateral efficacy variable.

Blood indicators

Non-fasting total serum TC, triglycerides (TG), glu-
cose and creatinine were assessed by routine methods 
at the laboratory of the Institute of Neurology.

Safety and tolerability

Data on physical and blood safety indicators, and 
adverse experiences (AE) interviews were included in 
this assessment.

Adverse experiences

An AE was any undesirable experience, absent at 
hospital discharge or worsened thereafter, happening 
in a patient, independently if it could be or not related 
with the therapy. AE were classified as mild, moderate 
and serious according to their intensity. Mild AE should 
not require discontinuation of policosanol or treatment 
of the specific AE, moderate AE should require the 
withdrawal of medication and/or specific treatment, 
while serious AE should lead to patient hospitalization 
or to death, and could be fatal and non-fatal (those that 
did not cause the patient death up to the final cut off 
(June 2004). 

The possible causal relationship of any AE with the 
treatment should be evaluated with the Naranjo ADR 
algorithm, using the following score: doubtful < 1; pos-
sible 1 to 4; probable 5 to 8; definite ≥ 9.64

Data analysis

Statistical analysis was performed by Intention to-
treat. Continuous data are presented as means with 
standard deviations (SD), categorical data as frequencies 
and percentages. Wilcoxon test for paired samples was 
used to compare data on neurological, physical and blood 
indicators. Bonferroni adjustment for multiple compari-
sons in a single test was applied.65 Correlation between 
CNS score and serum TC was analysed with a lineal 
regression analysis. All statistical tests were two-tailed, 
with significance at α = 0.05. Statistical analyses were 
performed using Statistics for Windows (Release 4.2;).

RESUlTS

population characteristics

Of the 55 patients included in this study, 29 (52.7 %) 
were women and 26 (47.3 %) men, and none dropped out 
the study. The mean age of study subjects was 65.5 years. 
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Most of debuting strokes were lacunar (52.7 %), followed 
by stroke of thrombotic aetiology (45.5 %). In addition to 
the previous TIA, the most frequent personal risk factors 
at baseline were hypertension (98.2 %) and hypercholester-
olemia (81.8 %), followed by smoking (32.7 %) and coronary 
heart disease (CHD) (29.1 %). 

Concomitant therapy

In addition to policosanol, all patients consumed 
aspirin (125 mg/d) during the study, 53 (98.1 %) hyper-
tensive subjects consumed some angiotensin converting 
enzyme inhibitor (ACEI) (49 enalapril, four captopril), 
one was treated with atenolol and five (9.1 %) diabetics 
received oral hypoglycaemic drugs, while the other was 
controlled with diet only. 

Effects on study outcomes

The neurological score improved significantly and 
progressively up to the first year after the stroke, 
and persisted thereafter up to the last visit (5 years 
post-stroke) (Fig. 1). 

No patient died during the trial. Fifty patients (90.9 %) 
did not experience a new vascular event, 1/55 (1.8 %) suf-
fered a new stroke and four (7.3 %) experienced a new TIA. 
No other serious AE occurred during the trial (Table 2).

CNS score correlated significantly with serum TC reduc-
tion (r = 0.987). After 12 months on therapy, TG lowered 
significantly compared with baseline (Fig. 2). 

Safety and tolerability

Policosanol was very well tolerated. Significant, but 
moderate, decreases of bodyweight, and of systolic and 
diastolic blood pressure were found (Table 3). 

No patient withdrew from the study and only seven 
(12.7 %) experienced some mild AE: six reported in-
somnia, and the other referred tachycardia. All were 
considered as possibly treatment-related.

Fig. 1. Effets of policosanol on neurological status assessed 
through the Canadian Neurological Scale.   CNS score (modified 
Canadian Neurological Scale), Baseline (B) values obtained at 
24 h after stroke).   *p < 0.001  Compared with baseline (Wilcoxon 
test for matched pairs, Bonferroni adjustment).

Mean serum TC values at baseline and after 3 months 
on therapy were 7.67 and 6.04 mmol/L, respectively (TC 
reduction of 21.3 %) (Table 3). This effect did not wear off, 
but improved after longer therapy, since it subsequently 
decreased to 5.43 and 5.07 mmol/L after 6 and 12 weeks 
on therapy, respectively. The mean serum TC value at 
study completion was 4.76 mmol/L. The increase of the 

Table 2. Vascular events during the 5 years follow-up.

Characteristics n Frequency

No new event 50  90.1

At least one recurrent stroke   1    1.8

At least one TIA   4    7.2

At least one of such events   5    9.1

Other vascular events   0    0.0

n  Number of patients (55).   TIA  Transient ischemic attacks.

Fig 2. Effects of policosanol on serum total cholesterol (TC) and 
triglycerides (TG) Baseline (B) values obtained during the first 
assessment (within 24 h after stroke).   *p < 0.001 Compared 
with baseline (Wilcoxon test for matched pairs, Bonferroni 
adjustment).

C
N

S
 s

co
re

months

mmol/L

months

DISCUSSIoN

This study demonstrates that patients with ischaemic 
stroke and previous history of TIA treated with policosa-
nol 20 mg/d and aspirin 125 mg/d had a significant im-
provement of the CNS score up to reach normal values, 
a low frequency (< 10 %) of recurrent stroke and TIA, a 
null occurrence of other vascular events among and an 
adequate control of serum TC, one of the postulated risk 
factors for ischaemic stroke. These results confirm the 
data of a previous study of policosanol in patients with 
ischemic stroke. 

Study population was representative to that ame-
nable for receiving therapy after stroke occurrence. The 
mean age of patients at baseline agrees with the fact that 
the mean age at first-ever stroke has been estimated 
as 68.6 and 72.9 years among men and women, respec-
tively.63 In addition, the high frequency of risk factors for 
stroke, including the previous TIA (100 %), and that of 
hypertension (98.2 %) and hypercholesterolemia (81.8 %) 
supports the occurrence of stroke in the study population, 
mainly because the frequency of smoking (32.7 %) and 
CHD (29.1 %) was also relatively high (> 25 %).

Women slightly outnumbered men, which differs 
from reports that indicate that stroke can be more com-
mon in men than in women.65 Whether such gender 
distribution can help to enhanced contribution of aspirin 
for the present results does not seem to be very probable 
because of aspirin may be less effective at inhibiting 
platelet aggregation in women than in men who have a 
history of ischemic stroke or TIA.66 Also, although com-
bination therapies, including aspirin plus dipyridamole 
or clopidogrel, effectively reduce the risk of recurrent 
ischemic events in women, the effects are not consistent 
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between men and women across studies.67 The prepon-
derance of women in the present follow-up, therefore, 
does not seem to be responsible of an overestimated 
efficacy of the treatment with policosanol plus aspirin 
in patients with ischemic stroke.

In addition to the use of aspirin (100 % of study sub-
jects), the frequency of cases treated with antihyperten-
sive drugs was high (54/55; 98.2 %), consistent with the 
high frequency (98.2 %) of hypertensive subjects, most 
patients received ACEI inhibitors, mainly enalapril 
(49/55; 89.1 %).

Stroke scales, developed for objectively assessing the 
degree of patient recovery and the need of standardiza-
tion for comparing the results across stroke studies, have 
been used as the primary or secondary efficacy variables 
for evaluating the neurological improvement in several 
stroke studies.63,68,69 In the present study, the neurological 
evolution was assessed with the modified CNS score, one 
of the properly validated stroke scales.63,68,69

The recurrence of stroke (1; 1.8 %) and of all cere-
brovascular events (five events: stroke + TIA) (9.1 %) 
was very low considered the long-term (5 years) of the 
follow-up. These facts, together with the lack of other 
vascular events during the study, were particularly good 
compared with data of mortality and vascular events 
following ischemic stroke among adults aged ≥ 65 years 
followed by 3.2 years, in which recurrent strokes were 
105.4/1 000 during the first year after initial stroke, and 
52.0/1 000 after the first year.70 Nevertheless, the distribu-
tion of the debuting strokes should have contribute to the 
present results, since most strokes were lacunar and only 
one patient had suffered a cardioembolic stroke, which 
are responsible of the highest mortality (185.4/1 000) and 
recurrence strokes rates (86.6/1 000), and lacunar strokes 
have the lowest mortality (119.3/1 000) and recurrence 
rates (43.0/1 000).71 

Consistent with previous data of long-term effects 
of policosanol,47,55,59,62 after three months on therapy 
policosanol reduced serum TC levels (7.67 mmol/L 
—baseline— to 6.04 mmol/L), an effect enhanced with 
treatment duration, achieving values of 5.07 and 4.76 

mmol/L after 1 and 5 years on treatment, respectively. 
Although LDL-C is the main target of hypercholester-
olemia management in coronary secondary prevention, 
the authors did not assess the effects on this surrogate 
because of the use the indicators most routinely used 
in the clinical practice of Cuba to manage post-stroke 
patients, but such approach is a limitation of this study 
because the anthors don’t know whether the treatment 
achieved the LDL-C targets of current guidelines.

The fact that the TC reduction correlated with the 
improvement on the CNS score suggests that such effect 
of policosanol could be responsible, at least partially, of 
the effects on stroke outcomes here shown, since aspi-
rin or antihypertensive drugs, the concomitant therapy 
most frequently consumed by study subjects, have not 
documented cholesterol-lowering effect.

In this study, however, the anthors found a signifi-
cant reduction of serum TG after 12 months on therapy, 
which agrees with data of some studies,39,47,59 but not with 
most of them,35-38,40-46,48-59, including the previous trial in 
patients with stroke.62 Although we cannot discard that 
policosanol had contributed to the decrease of TG, the 
emphasis on following a healthy low-fat diet after stroke 
could be responsible of this result, which matches with 
the reduction of bodyweight over the study. 

The authors cannot conclude, however, that the neuro-
logical improvement and the low frequency of recurrent 
stroke and/or TIA during the study were attributable to 
policosanol since the study did not include a control group 
treated with placebo plus aspirin. Nevertheless, a com-
parison of the present data with the recurrence of cerebro-
vascular events in patients treated with aspirin shows that 
our results are over these estimates, which suggests that 
the addition of policosanol could be responsible, at least 
partially, of these results. The fact that policosanol does 
not only display cholesterol-lowering, but also exhibits 
antiplatelet, antioxidant and antiatherosclerotic effects30 

supports the rationale of such speculation. 

Policosanol was very well tolerated, as expected. No 
patient discontinued the study and the frequency of AE 
(12.7 %) for a long-term study was low, consistent with 

Table 3. Long-term effects of policosanol on safety indicators.

Months on therapy

Baseline 3 6 12 24 36 48 60

(X ± SD)

Bodyweight
(kg)

74.05 ± 9.45 71.69 ± 8.43 70.82 ± 8.17 70.02 ± 7.77 69.84 ± 7.86 69.55 ± 7.83* 69.18 ± 7.51* 68.63 ± 7.32*

Pulse rate
(beats/min)

80.40 ± 5.82 79.47 ± 4.70 78.29 ± 4.15 77.91 ± 4.88 77.18 ± 4.77* 78.93 ± 7.36 78.24 ± 4.39 78.00 ± 4.15

Blood diastolic pressure
(mmHg)

93.36 ± 6.67 84.55 ± 4.84* 81.55 ± 3.02* 79.36 ± 3.34* 77.91 ± 4.58* 78.15 ± 3.54* 77.50 ± 4.72* 78.21 ± 3.39*

Blood systolic pressure
(mmHg)

151.45 ± 11.41 133.82 ± 6.80* 128.55 ± 5.67* 125.35 ± 4.80* 122.82 ± 4.69* 122.41 ± 7.19* 122.02 ± 4.14* 121.79 ± 2.79*

Glucose
(mmol/L)

4.81 ± 1.17 4.76 ± 0.86 4.81 ± 0.70 4.71 ± 0.75 4.73 ± 0.69 4.78 ± 0.62 4.72 ± 0.61 4.73 ± 0.62

X  Mean.   SD  Standard deviation.   *p < 0.006; ** p < 0.001 Comparison with baseline (Wilcoxon test for matched pairs, Bonfe-
rroni adjustment).
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previous studies demonstrating that the treatment is 
safe and well tolerated.35-59 

A moderate, but significant reduction on arterial 
blood pressure was found, consistent with data of pre-
vious long-term studies of policosanol.47,59 Neverthe-
less, since no patient had hypotension values and the 
frequency of hypertension among study patients was 
very high, this effect could be potentially beneficial for 
stroke recovery, rather than a treatment-related adverse 
event.14,16 On the other hand, although differently from 
most previous studies,35-38,40-59 a significant reduction 
of bodyweight was observed, this effect could result 
from the joint action of constant dietary re-education 
to patients together with a good treatment compliance. 
In light that weight control is a part of the strategy for 
reducing the risk of stroke and other vascular events, 
this result does not imply a safety concern.  

These results confirm previous data of policosanol 
in patients with ischemic stroke, but this study has 
limitations for stronger conclusions, since it was open, 
uncontrolled, and all patients consumed conventional 
aspirin therapy. Then, the benefits of policosanol in 
patients with ischaemic stroke should be confirmed in 
randomized, double-blind, controlled studies.

CoNClUSIoNS

Treatment with policosanol 20 mg/d plus aspirin 
125 mg/d for 5 years after hospital discharge produced 
good results in the neurological recovery, recurrence of 
events and cholesterol control in patients who suffered 
ischemic stroke and had previous history of TIA, which 
remarks their high stroke risk. 

BIBlIogRAphIC REFERENCES
  1. Hacke W, Kaste M, Bogousslavsky J, et al for the EUSI. The 

European Stroke Initiative. Recomendaciones 2003. Ictus 
isquémico: Profilaxis y tratamiento, 2003.

  2. American Heart Association. Heart Disease and Stroke Statis-
tics-2004 Update. American Heart Association: Dallas: 2003.

  3. Goldstein LB, Adams R, Alberts MJ, et al. American Heart 
Association; American Stroke Association Stroke Council. 
Primary prevention of ischemic stroke: A guideline from the 
American Heart Association/American Stroke Association 
Stroke Council: Cosponsored by the Atherosclerotic Periph-
eral Vascular Disease Interdisciplinary Working Group; Car-
diovascular Nursing Council; Clinical Cardiology Council; 
Nutrition, Physical Activity, and Metabolism Council; and 
the Quality of Care and Outcomes Research Interdisciplin-
ary Working Group. Circulation. 2006;113:873-923.

  4. Bejot Y, Benatru I, Rouauda O, et al. Epidemiology of stroke 
in Europe. Geographic and environmental differences. J 
Neurol Sci. 2007;262:86-88.

  5. Han MK, Huh Y, Lee SB, et al. Korean Consortium for 
Health and Aging Research. Prevalence of stroke and tran-
sient ischemic attack in Korean elders: findings from the 
Korean Longitudinal Study on Health and Aging (KLoSHA). 
Stroke. 2009;40:966-969.

  6. Ministerio de Salud Pública. Anuario Estadístico 2006 
(document on the Internet). Ciudad de La Habana, Cuba, 
2006. Available from http://www.sld.cu.scielo.php.script 
(22/01/2009).

  7. Bejot Y, Gentil A, Biotti D, Rouaud O, Fromont A, Couvreur 
G, et al. What has changed for stroke at the beginning of the 
21st century. Rev Neurol. 2009, Apr 7. Pub ahead of print.

  8. Elkind MS. Outcomes after stroke: risk of recurrent ischemic 
stroke and other events. Am J Med. 2009;122 (Suppl 2):S7-S13.

  9. Dickerson LM, Carek PJ, Quattlebaum RG. Prevention of recur-
rent ischemic stroke. Am Fam Physician. 2007;76:382-388.

10. Dhamoon MS, Sciacca RR, Rundek T, Sacco RL, Elkind 
MSV. Recurrent stroke and cardiac risks after first isch-
emic stroke. The Northern Manhattan Study. Neurology. 
2006;66:641-646.

11. Bamford J. Clinical examination in diagnosis and subclas-
sification of stroke. Lancet. 1992;339:400-402. 

12. Andersen KK, Olsen TS, Dehlendorff C, Kammersgaard 
LP. Hemorrhagic and Ischemic Strokes Compared. Stroke 
severity, mortality, and risk factors. Stroke. 2009; Apr 9.

13. Amarenco P, Bogousslavsky J, Caplan LR, Donnan GA, 
Hennerici MG. Classification of stroke subtypes. Cerebro-
vasc Dis. 2009;27:493-501.

14. Hankey GJ. Secondary prevention of recurrent stroke. 
Stroke. 2005;36:218-221. 

15. Rothwell PM, Couill AJ, Giles MF, et al. Change in stroke 
incidence, mortality, case-fatality, severity, and risk factors 
in Oxfordshire. UK from 1981 to 2004 (Oxford Vascular 
Study). Lancet. 2004;363:1925-1933.

16. Goldstein LB, Adams R, Alberts MJ, et al. Primary prevention 
of ischemic stroke: A Guideline From the American Heart 
Association/American Stroke Association Stroke Council: 
Cosponsored by the Atherosclerotic Peripheral Vascular 
Disease Interdisciplinary Working Group; Cardiovascular 
Nursing Council; Clinical Cardiology Council; Nutrition, 
Physical Activity, and Metabolism Council; and the Quality 
of Care and Outcomes Research Interdisciplinary Working 
Group: The American. Circulation. 2006;13:e873-e923.

17. Cucchiara B, Ross M. Transient ischemic attack: risk strati-
fication and treatment. Ann Emerg Med. 2008;52:S27-S39.

18. Ovbiagele B. Antiplatelet therapy in management of 
transient ischemic attack: overview and evidence-based 
rationale. J Emerg Med. 2008;34:389-396.

19. Likosky DJ, Lee K, Brown DM, Amin A, Dressler DD, Kra-
kow D, Rahman S, Jamieson DG. Evidence-based medicine: 
Review of guidelines and trials in the prevention of second-
ary stroke. J Hosp Med. 2008;3:S6-S19.

20. Phillips RA. A review of therapeutic strategies for risk 
reduction of recurrent stroke. Prog Cardiovasc Dis. 
2008;50:264-273.

21. Bernstein RA. Antiplatelet agents for secondary prevention of 
stroke. Curr Treat Options Cardiovasc Med. 2008;10:223-228.

22. Lutsep HL. Recent clinical trials of antiplatelet therapy in 
secondary stroke prevention: expectations and results for 
application in primary care settings. Am J Med. 2009;122 
(Suppl 2):S21-S31. 

23. Libby P. The molecular mechanisms of the thrombotic com-
plications of atherosclerosis. J Intern Med. 2008;263:517-527. 

24. Fuentes B, Ortega-Casarrubios MA, Martínez P, Díez-Tejedor 
E. Action on vascular risk factors: importance of blood pres-
sure and lipid lowering in stroke secondary prevention. 
Cerebrovasc Dis. 2007; 24(Suppl 1): 96-106.

25. O’Regan C, Wu P, Arora P, Perri D, Mills EJ. Statin therapy 
in stroke prevention: a meta-analysis involving 121,000 
patients. Am J Med. 2008;121:24-33.

26. Henyan NN, Riche DM, East HE, Gann PN. Impact of 
statins on risk of stroke: a meta-analysis. Ann Pharmacother. 
2007;41:1937-1945.

27. Amarenco P, Goldstein LB, Szarek M, et al. Effects of In-
tense Low-Density Lipoprotein Cholesterol Reduction in 
Patients With Stroke or Transient Ischemic Attack. The 
Stroke Prevention by Aggressive Reduction in Cholesterol 
Levels (SPARCL) Trial. Stroke. 2007;38:3198-3204.

28. Schwertz DW, Badellino KO. High-dose statin therapy 
for secondary prevention of stroke: stroke prevention by 
aggressive reduction in cholesterol levels study review. J 
Cardiovasc Nurs. 2008;23:8-13. 

29. Bedi A, Flaker GC. How do HMG-CoA reductase inhibitors 
prevent stroke? Am J Cardiovasc Drugs. 2002;2:7-14.

30. Mas R. Policosanol. Drugs of the Future. 2000;25:569-86. 
31. Menéndez R, Fernández I, Del Río A, González RM, Fraga 

V, Amor AM, Jiménez S, Mas R. Policosanol inhibits choles-
terol biosynthesis and enhances LDL processing in cultured 
human fibroblasts. Biol Res. 1994;27:199-204.

32. Menéndez R, Arruzazabala ML, Mas R et al. Cholesterol-
lowering effect of policosanol on rabbits with hypercholes-
terolemia induced by a wheat starch-casein diet. Brit J Nutr. 
1997;77:923-927.

33. Menéndez R, Amor AM, Rodeiro I, et al. Policosanol modu-
lates HMG-CoA reductase activity in cultured fibroblast. 
Arch Med Res. 2001;32:8-13.



Revista CENIC Ciencias Biológicas, Vol. 41, No. 1, pp 23-29, 2010.

29

34. Sing DK, Li Li, Poter TD. Policosanol inhibits cholesterol 
synthesis in hepatoma cells by activation of AMP-kinase. J 
Pharmacol Ther. 2006;318:1020-1025.

35. Soltero I, Fuenmayor I, Colmenares J, Arias F. Ensayo doble 
ciego para la evaluación del policosanol en el tratamiento 
de la hiperlipoproteinemia tipo II. Arch Venezol Farmacol 
Terap. 1993;12:65-70.

36. Pons P, Rodríguez M, Robaina C, et al. Effects of successive 
dose increases of policosanol on the lipid profile of patients 
with type II hypercholesterolemia and tolerability to treat-
ment. Int J Clin Pharmacol Res. 1994;14:27-33.

37. Torres O, Agramonte AJ, Illnait J, et al. Treatment of hy-
percholesterolemia in NIDDM with policosanol. Diabetes 
Care. 1995;18:393-397.

38. Canetti M, Morera M, Illnait J, et al. A two years study on 
the efficacy and tolerability of policosanol in patients with 
type II. Int J Clin Pharmacol Res. 1995;15:159-165.

39. Campilongo R, Sandini P, Feldman R, et al. Eficacia, seguri-
dad y tolerabilidad del policosanol en pacientes argentinos 
con hipercolesterolemia tipo II: Estudio abierto. Prensa Med 
Argentina. 1996; 83:665-672.

40. Batista JF, Stusser RJ, Padrón R, et al. Functional im-
provement in coronary artery disease after 20 month 
of lipid-lowering therapy with policosanol. Adv Ther. 
1996;13:137-148.

41. Ortensi G, Gladstein H, Valli H, Tesone PA. A comparative 
study of policosanol versus simvastatin in elderly patients 
with hypercholesterolemia. Curr Ther Res Exptl & Clin. 
1997;58:390-401.

42. Mas R, Castaño G, Illnait J, et al. Effects of policosanol 
in patients with type II hypercholesterolemia and ad-
ditional coronary risk factors. Clin Pharmacol Ther. 
1998;65:439-447.

43. Prat H, Roman O, Pino E. Efecto comparativo del policosanol 
con dos inhibidores de la HMGCoA reductasa en el trata-
miento de la hipercolesterolemia tipo II. Rev Med Chile. 
1999;127:286-294.

44. Nikitin IP, Stepchenko NV, Gratsianski NA, et al. Results of 
the multicenter controlled study of the hypolipidemic drug 
polycosanol in Russia. Tter Arkh. 2000;72:7-10.

45. Castaño G, Mas R, Fernández JC, Illnait J, Fernández L, 
Alvarez E. Effects of policosanol in older patients with type 
II hypercholesterolemia and high coronary risk. J Gerontol 
(Med Sci). 2000;3:M186–M192.

46. Figuera SR, Soto I, Lara A, et al. Estudio comparativo de 
la eficacia y tolerancia del policosanol en pacientes con 
hipercolesterolemia Tipo II. Arch Venezol Farmacol Terap. 
2001;20:88-91.

47. Castaño G, Mas R, Fernández J, et al. Effects of policosanol 
in older patients with hypertension and Type II hypercho-
lesterolemia. Drugs R & D. 2000;3:159-172.

48. Wright CM, Zieike JC, Whayne TF. Policosanol, an aliphatic 
alcohol sugarcane derivative. Use in patients intolerant or 
inadequately responsive to statin therapy. Int J Angiol. 
2004;13:173-175.

49. Wang Y, Ke Y, Wang J, Jiao Y, Zhao X, Sun N, Yang X, Sun 
R. Efficacy and safety of policosanol and pravastatin in 
treatment of hyperlipidemia in Chinese patients. Chin J 
New Drugs Clin Res. 2008;2:124-129.

50. Carbajal D, Arruzazabala ML, Valdés S, Más R. Effect of 
policosanol on platelet aggregation and serum levels of 
arachidonic acid metabolites in healthy volunteers. Pros-
taglandins Leukot Essent Fatty Acids. 1998;58:61-64.

51. Castaño G, Mas R, Arruzazabala ML, et al. Effects of poli-
cosanol, pravastatin on lipid profile, platelet aggregation, 
endothelemia in older hypercholesterolemic patients. Int 
J Clin Pharm Res. 1999;19:105-116.

52. Menéndez R, Mas R, Amor AM, et al. Effects of policosanol 
treatment on the susceptibility of low density lipoprotein 
(LDL) isolated from healthy volunteers to oxidative modi-
fication in vitro. Brit J Clin Pharmacol. 2000; 50:255-262.

53. Menéndez R, Mas R, Amor A, et al. Effects of policosanol on 
the low density lipoprotein (LDL) isolated on hypercholes-
terolemic patients at high coronary risk to in vitro copper-
mediated lipid peroxidation. A randomised, double-blinded 
pilot study. Curr Ther Res. 2000;61:609-620.

54. Castaño G, Más R, Fernández L, et al. A double-blind, placebo-
controlled study of the effects of policosanol in patients with 
intermittent claudication. Angiology. 1998;50:123-130.

55. Castaño G, Mas R, Fernández L, et al. A long-term study of 
policosanol in the treatment of intermittent claudication. 
Angiology. 2001;52:115-125.

56. Castaño G, Mas R, Fernández L, et al. Effects of policosa-
nol and lovastatin in patients with intermittent claudica-
tion: a double-blind pilot comparative study. Angiology. 
2003;54:25-38.

57. Castaño G, Mas R, Gámez R, et al. Effects of policosanol 
and ticlopidine in patients with intermittent claudica-
tion: a double-blinded pilot comparative study. Angiology. 
2004;55:361-371.

58. Mas R, Rivas P, Izquierdo JE, et al. Pharmacoepidemiologic 
study of policosanol. Curr Ther Res. 1999;60:458-467.

59. Mas R, Castaño G, Fernández JC, Illnait J, Fernández L, 
Alvarez E. Effects of policosanol (5-10 mg/d) on morbidity 
and mortality in older hypercholesterolemic patients. J Am 
Coll Cardiol. 2002;39 (Suppl B): 429B.

60. Arruzazabala ML, Carbajal D, Molina V, et al. Effect of poli-
cosanol on cerebral ischemia in mongolian gerbils: Role of 
prostacyclin and thromboxane A2. Prostaglandins Leukot 
Essent Fatty Acids. 1993;49:695-697.

61. Molina V, Arruzazabala ML, Carbajal D, et al. Effect of poli-
cosanol on cerebral ischemia in Mongolian gerbils. Braz J 
Med Biol Res. 1999;32:1269-1276.

62. Ortega L, Sánchez J, Mas R, et al. Effects of policosanol on 
patients with Ischemic Stroke. A pilot open study. J Med 
Food. 2006;9:378-385.

63. Cote R, Hachinski VC, Shurvell BL Norris JW, Wolfson C. 
The Canadian Neurological Scale. A preliminary study in 
acute stroke. Stroke.1986;17:731-737.

64. Naranjo CA, Busto U, Sellers EM, et al. A method for es-
timating the probability of adverse drug reactions. Clin 
Pharmacol Ther. 1981;30:239-245.

65. O’Brien PC, Shampo MA: Statistical considerations for per-
forming multiple tests in a single experiment. Comparing 
two therapies with respect to several endpoints. Mayo Clin 
Proc. 1988;63:1140-1143.

66. Appelros P, Stegmayr B, Terént A. Sex differences in stroke 
epidemiology: a systematic review. Stroke. 2009;40:1082-1090.

67. Cavallari LH, Helgason CM, Brace LD, Viana MA, Nutescu 
EA. Sex difference in the antiplatelet effect of aspirin in 
patients with stroke. Ann Pharmacother. 2006;40:812-817.

68. Grines C, Cho L. Atherothrombotic disease and the role of 
antiplatelet therapy in women. J Womens Health (Larchmt). 
2008;17:35-46.

69. Cote R. Battista RN, Wolfson C, Boucher J, Adam J and 
Hachinski VC. The Canadian Neurological Scale. Validation 
and reliability assessment. Neurology. 1989;39:638-643.

70. Bushnell C, Jhonston D, Goldstein L. Retrospective as-
sessment of initial stroke severity. Comparison of the NIH 
stroke scale and the Canadian neurological scale. Stroke. 
2001;32:656-658.

71. Kaplan RC, Tirschwell DL, Longstreth WT Jr, et al. Vascular 
events, mortality and preventive therapy following ischemic 
stroke in the elderly. Neurology. 2005;65:835-842.


