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Pharmacological prophylaxis for preventing 
thromboembolic disease in patients with 
cerebrovascular disease

Introduction: Cerebrovascular disease is a group of alterations attributed to 
acute and focal lesions in the central nervous system, mostly secondary to 
atherosclerosis. Development: In the prevention of cerebrovascular disease, 
there are two major pharmacological groups, antithrombotic and antiplatelet 
drugs, which impact quality of life of these patients, thus improving their 
prognosis. Conclusions: Cerebrovascular disease shares risk factors for 
thromboembolic disease, so starting prophylaxis is recommended.
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INTRODUCTION

Cerebrovascular disease (CVD) is defined 
as a group of neurologic disturbances 

attributed to an acute/focalized lesion of the 
central nervous system with a vascular origin 
(1). CVD is the second cause of death around 
the world, after acute myocardial infarction, 

according to the WHO. In Colombia, people 
loses an average of 5 to 9 years of healthy 
life, because of CVD. It is considered a Public 
Health problem (2). Atherosclerosis and 
further atherothrombosis is the main cause 
of death around the world (3), as it leads to 
acute myocardial infarction, peripheral arterial 
disease and Ischemic CVD  (4). CVD may 
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be hemorrhagic and ischemic. The ischemic 
variant is etiologically categorized in various 
ways; however, TOAST classification, has 
become more relevant all over the world due to 
its simple use. This identifies potential etiologic 
factors, such as: atherosclerosis (great vessels), 
lacunar (small vessels), cardioembolic, other 
determined causes and cryptogenic factors 
(5). Atherosclerosis is a chronic pathological 
condition, defined as the narrowing of a greater 
artery, caused by an atheromatous plaque 
which may end up eroding or tearing and it 
may become complicated as a type thrombosis 
leading to an ischemic event (4). Additionally, 
a peripheral arterial disease, regarding the 
plates found in lower limbs. (6–8). This is the 
most frequent cause of ischemic CVD (4,6); 
therefore, its prevention is a key aspect in early 
management of this disease (4,9). 

ATHEROTHROMBOSIS

Atherothrombosis is defined as a thrombotic 
event, caused by rupture of an atherosclerotic 
lesion (3,10). Occlusive thrombosis leads to 
acute myocardial infarction or to cerebral is-
chemic event (3)

Physiopathology
Atherosclerosis is characterized by endothe-
lial dysfunction and chronic inflammation. 
Atherogenesis process consists of lipoproteins 
infiltration, whose oxidation will be a chemo-
tactic factor of monocytes. When endothelium 
is infiltrated these turn into macrophages and 
internalize these previously oxidized lipoprote-
ins, thus resulting in foam cell, which will keep 
oxidizing these lipid metabolites for generating 
a vicious circle  leading  to major chronic in-
flammation and endothelial dysfunction (3). 
In these atherosclerotic lesions, (collagen ac-
tivated) platelets interaction plus the tissue 
factor  are capable to produce a procoagulant 
condition (3,6,10). Platelets and fibrin are pro-
gression factors for atherosclerotic plates. ADP, 
Von Willebrand factor and collagen exposed by 
the endothelial lesion are agonists of platelet 
receptors αIIbβ3. When activated, these pro-
duce a massive calcium movement from the 
intracellular (stored) and the extracellular com-
partments. Among various processes, oxidation 

of arachidonic acid, by means of cyclooxyge-
nase II activation, leading to tromboxane A2 
synthesis, which finally boosts activation of 
platelet aggregation (11). So far we have dis-
cussed about primary hemostasis. Secondary 
hemostasis starts when the platelet is activated, 
on its membrane it projects the platelet factor 
3, which promotes fibrin formation, Additiona-
lly, in this membrane there are lípidos ligandos 
from various coagulation factors. At hemostasis 
starting phase, coagulation factors such as VII 
and Xa are the protagonists: the latter forms a 
complex with Va in order to produce a slight 
quantity of thrombin. Later, the latter substance 
boosts platelets activation  by means of the PAR 
receptor (amplification stage) and activation is 
spread (spread stage) to a significant number of 
platelets, in order to form a clot (12). 

PHARMACOLOGICAL PREVENTION

For CVD prevention non-pharmacological me-
asures must be taken into account, such as acti-
ve exercise and a healthy/balanced diet. When 
this therapy fails pharmacological measures are 
used to prevent this disease. There are two main 
groups considered in this scenario. The etiolo-
gic factor determines what type of antithrom-
botic drug must be used. Antiplatelet drugs are 
mainly used for prevention before atheroscle-
rosis concomitance, which may cause an ische-
mic stroke, and anticoagulants for cardiopathies 
emboliogenas (12). 

ANTIPLATELET

Acetylsalicylic acid 
Acetylsalicylic acid was the first antiplatelet 
agent used in CVD secondary prevention, and 
is still widely recognized, although its use is 
controversial for primary prevention (9,13,14). 
It is a non-selective irreversible inhibitor of 
cyclooxygenase which blocks tromboxane A2 
production from arachidonic acid in platelets, 
and in this way it inhibits its aggregation. Addi-
tionally it blocks prostaglandin synthesis to the 
endothelium, thus causing vasodilatation, sub-
sistence of the renal function and reduction of 
platelet aggregation (4,15). A large-scale study 
reported that Aspirin significantly reduces cere-
brovascular events in patients who are under a 
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determined term therapy (29 months) (16). Ad-
ditionally, discontinuation of the treatment has 
been reported to increase appearance of cardio-
vascular events (13). Another study compared 
Aspirin effectiveness at different dose. Low 
dosage therapy was reported to be as effective 
as higher dose therapy, which had a higher in-
cidence of adverse events (17,18). Aspirin has 
not proved differences regarding sex in patients. 
Acetylsalicylic acid has a Class I Recommen-
dation regarding secondary prevention of athe-
rothrombotic disease and thrombolic events in 
different scenarios of cardiovascular diseases 
(13). On the other hand, a high dose of Aspirin 
has also been associated with gastrointestinal 
effects. That is why a low dose of Aspirin is  a 
much more advisable choice than much higher 
doses of Aspirin used for long-term secondary 
routine prevention.(17) 

Clopidogrel
Clopidogrel is a derivative from the Thie-
nopyridine chemical family. It requires hepa-
tic biotransformation into active metabolites, 
which are believed to act through irreversible 
modification of the adenosine diphosphate 
(ADP) P2Y12 receptor, avoiding binding and 
its activation by ADP. ADP activation of the 
P2Y12 receptor linked to G-protein is a signi-
ficant secretion booster of platelets granules, 
procoagulant and aggregation activity (14). A 
study reported that among all patients with ce-
rebrovascular conditions, a statistically signifi-
cant benefit was proved for Clopidogrel against 
Aspirin. Clopidogrel was generally well tolera-
ted, with a secondary effects profile similar to 
that of Aspirin(14). Treatment with 75-162 mg 
of acetylsalicylic acid and 75 mg of Clopido-
grel -per day- may be reasonable for high risk 
selected patients who suffer stable ischemic 
cardiopathy (Class IIb, level of evidence) (13). 
1.3% of major hemorrhage risk increase was 
correlated with Clopidogrel plus Aspirin. (18)

Dipyridamole
Dipyridamole mainly inhibits phosphodieste-
rase enzyme in platelets, and further increases 
intraplatelets levels of cAMP and cGMP, thus 
inhibiting platelet aggregation and boosting 
inhibitory actions of platelets of the prostacy-
clin (PGI2). It additionally inhibits cellular co-

llection and adenosine metabolism, which also 
plays a role in platelet aggregation inhibition 
(19). Niu et al., performed a meta-analysis in 
2016. They found that using a combined the-
rapy with Aspirin and Dipyridamole was more 
favorable than using Thienopyridines or Aspi-
rin in monotherapy for secondary prevention of 
severe vascular events, after TIA or cerebrovas-
cular ischemic accident  (17).

Cilostazol
Cilostazol protecting effect may be attribu-
ted not only to its antiplatelet effect, but also 
to effects on other factors associated with the 
formation of the thrombus (15). Cilostazol may 
increase production of nitric oxide in the hu-
man vascular endothelial cells, thus causing va-
sodilatation. It additionally, inhibits spread of 
smooth muscle cells; it reduces concentration of 
intracellular calcium ions; it increases choleste-
rol levels of high density lipoprotein in plasma 
(HDL); it reduces triglyceride plasma level; it 
boosts angiogenesis and reduces inflammation. 
All these properties could potentially contribu-
te to secondary prevention of severe vascular 
events. The main reported adverse effects, apart 
from hemorrhage, headache, palpitations, dizzi-
ness and tachycardia(13). These adverse events 
may be correlated with relaxation of the vascu-
lar smooth muscle (4,13). On the other hand,  
Cilostazol was significantly associated with a 
lower recurrence incidence of cerebrovascular 
events (4).
 
ANTICOAGULANTS

Warfarin
Warfarin is still the most prescribed oral anti-
coagulant in most cerebrovascular processes 
(20). It is characterized by hepatic inhibition 
of vitamin K and inhibition of coagulation fac-
tors dependent on vitamin K (II, VII, IX and 
X). Use of Warfarin requires periodic control 
of prothrombin time (PT) and International 
Normalized Ratio (INR). Usually, PT has been 
the most frequently used tests for monitoring 
Warfarin treatment, but thromboplastins used 
during PT Test tend to vary in their response to 
Warfarin and may lead to resulting inconsisten-
cies (20, 21). 
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Factor XA Inhibitors 
Factor Xa inhibitors are directly bound to the 
active site of the Factor Xa, thus blocking coa-
gulation factor activity (22). Rivaroxaban is 
orally administered, and causes a reversible 
inhibition. It has an estimated average life of 
8 to10 hours. Apixaban, in turn, has an avera-
ge plasmatic life 8 to 15 hours. Betrixaban has 
an average life of 15 hours. Edoxaban has an 
average life of 9 to 11 hours. Additionally, one 
third is renally eliminated. (23)
 Rivaroxaban is a substrate for P-glucoprotein; 
therefore, its administration along with other 
P-glucoprotein and CYP3A4 inhibitors (for 
instance, Ketoconazole) results in higher phar-
macological concentrations of Rivaroxaban; 
therefore its use is contraindicated (22). 

DISEASES ASSOCIATED WITH 
CEREBROVASCULAR DISEASE

Cerebrovascular diseases are associated with 
other disorders with common development of 
thromboembolic disease. These are risk factors 
to suffer such disease, and among we may name 
atherosclerosis, antiphospholipid syndrome, ar-
terial hypertension, and several other types of 
cancer. (24) 
It is well known that the existing correlation 
among cerebral ischemic events and atheroscle-
rotic emboli. The risk of this occurrence ranges 
from 15% to 20%, and it is mainly associated to 
carotid atheromas. (25, 26) Severity of a throm-
boembolic ischemic event depends on compro-
mised blood irrigation and therefore, from the 
anatomical area involved. (27) The most fre-
quent consequences are permanent disability, 
ranging between 15 to 30% (6)
Atherosclerosis is considered as a multifactor 
disease as well, where apart from defining endo-
thelial, inflammatory processes, of extracellular 
and procoagulant lipids, we also have genetic 
factors. (6,28) That is the case of those associa-
ted to LDL/HDL cholesterol and triglycerides, 
associated to single nucleotide polymorphism 
(SNP) which make genes, such as ABCG5, 
ABCG8, PCSK9, SORT1; ABO, LDLR, APOE 
and LPA blood type are involved in the disease 
pathogeny. (28)
Another significant CVD aspect, caused by 
atherosclerosis are external factors, taking into 

account that such factors are found in patients 
with coronary disease/peripheral vascular di-
sease risks. (6) Therefore, hypertension, dys-
lipidemia, obesity, diabetes mellitus and smo-
king habits put together disorders with which 
cerebral/peripheral thrombolic events are more 
frequently correlated with, as these cause endo-
thelial damage associated to nitric oxide, reac-
tive species of oxygen and endothelin. (6,7,26) 
Apart from personal conditions, such as age,  
sex, race, and genetic predisposition-inheritan-
ce (26)
Finally, CVD prognosis will depend on access 
to health, due to the high costs on attention, 
treatments and services the patients are exposed 
to, which may lead -in the long term- to appea-
rance of nervous deficit. (26)
Antiphospholipid syndrome is defined as an au-
toimmune disease linked to thrombolic events. 
The most frequent are deep venous thrombosis 
and pulmonary thrombosis. (29,30) Additiona-
lly, the most frequent manifestation of this is 
ischemic cerebrovascular accident, whose risk 
has been reported to be six times higher in peo-
ple having positive antibodies, such as anticar-
diolipin antibody and antibody against 2-glyco-
protein I. (29,30)
 
CONCLUSION 

Cerebrovascular diseases are a condition asso-
ciated to multiple pathologies linked to hyper-
coagulability, such as autoimmune diseases, 
antiphospholipid syndrome, systemic lupus 
erythematosus, among others, and with damage 
of the vascular endothelium, such as atheros-
clerosis and diabetes mellitus. These are a sig-
nificant risk factor for thromboembolic disease. 
That is why pharmacological and thromboem-
bolic disorders prevention is recommended.
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