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Introduction
Cerebrovascular Diseases (CVD) constitute one of the most 

important health problems in all developed countries and in our 
country. Multiple resources are employed in order to attenuate the 
loss of human lives, which reaches considerable levels every year, 
and the degree of disability that these patients present. In the last 
three decades there has been an increase in the gross rates of death 
from these causes, with a tendency to shift death from these causes to 
earlier ages of life.1

In Cuba they occupy the third place among the causes of death,2 as 
in the USA and the rest of the countries of the so-called first world,3 
being the first cause of disability similar to the United States of 
America and Spain.

On a world scale, the population aged 60 years and over is 
increasing by 3% annually compared to a total increase of 1.9%; 
it is estimated that in the year 2025 it will amount to 1121 million, 
equivalent to 13.7% of the general population. In Cuba it is even more 
pressing because our population is aging and the total population 
is not growing and is likely to decrease; the elderly population is 
currently close to 21%.4

The incidence of CVD increases with age, and mortality increases 
exponentially with age, virtually doubling every five years. It is the 
most common neurological disease, with a global average incidence 
of 200 cases per 100 000 population each year, and a prevalence of 
600 cases per 100 000.5

Because of its magnitude and impact, this disease has been included 
among the priorities of the health programs of the World Health 

Organization (WHO) and the Pan American Health Organization 
(PAHO).

In the last 20 years, the incidence of these has remained stable, but 
with a sustained reduction in mortality, attributable to the impact of 
better management of atherogenic risk factors and the introduction of 
new therapeutic measures: fibrinolytic, surgical and endovascular6–8 
which are still not accessible in most of the hospital care in Cuba.

If statins are applied in the acute phase of the stroke, that is, 
during the first hours following the stroke, the administration of these 
would aim to stabilize the atheromatous plaque and thus promote the 
recovery of neurons that die during the acute phase of these episodes; 
Moreover, statins are very potent anti-inflammatory drugs that 
prevent the progression of atheromatosis in the acute phase of stroke, 
where there is a very important inflammation, inhibiting the so-
called pleiotropic effects, most of which are related to inflammatory 
phenomena. Anoxic and necrotic brain cells cause damage to the still 
viable brain tissue, the immune system causes damage to the brain 
through an inflammatory reaction mediated by the vascular system. 
Damage to the blood vessel at the site of the blood clot attracts 
inflammatory blood elements to the site. Among the first blood 
elements to arrive are leukocytes that are coated with immune system 
proteins that bind to the blood vessel wall at the site of injury. After 
binding, the leukocytes penetrate the endothelial wall, pass through 
the blood-brain barrier, and invade the substance of the brain causing 
additional injury and brain cell death.9

Monocytes and macrophages release inflammatory chemicals 
(cytokines, interleukins, and tissue necrosis factors) at the site of 
injury. These chemicals make it more difficult for the body to naturally 
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Abstract

Introduction: Cerebrovascular Diseases (CVD) constitute one of the most important 
health problems on a global scale and in Cuba they occupy the third cause of death and the 
first cause of disability.

Objective: To evaluate the use of atorvastatin in the acute phase of atherothrombotic 
cerebral infarction.

Method: A prospective longitudinal study was carried out in patients who attended the 
on-call department of the Julio Trigo López Hospital and were diagnosed with acute 
atherothrombotic cerebral infarction, who were randomly administered with prior informed 
consent: 0, 20 mg or 40 mg of atorvastatin , they underwent CAT (Computerized Axial 
Tomography) of the skull, which was repeated on the third day and at 30 days, the value of 
PCR (C Reactive Protein) was determined in on-call body, on the fifth day and at 30 days, 
they were clinically evaluated according to the NIHSS scale (National Institute of Health 
Stroke Scale) in on-call body , daily during their admission and 30 days later.

Results: The size of the infarct area decreased by 19.4% with 40 mg of atorvastatin as did 
the CRP value which was reduced by 16 mg/Ll. The clinical assessment (NIHSS scale) was 
reduced according to the dose of atorvastatin by slightly more than 8 points.

Conclusions: The decrease in infarct area was directly proportional to the dose of 
atorvastatin used, just as the CRP values were lower and the favorable clinical evolution 
was associated with the use of this.

Keywords: atherothrombotic cerebral infarction, atorvastatin, C-reactive protein, 
computed tomography, infarct size, NIHSS, clinical assessment
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dissolve a clot that has caused a stroke by deactivating anticoagulation 
factors and inhibiting the release of natural tissue plasminogen 
activator.10

Statins have an antithrombotic effect, which translates into a 
reduced tendency to thrombus formation after atheromatous plaque 
rupture. This action is achieved through numerous mediators: 
decreased fibrinogen levels, reduced tissue factor production, 
decreased platelet thrombus formation and improved fibrinolysis, 
regulating the fibrinolytic balance by increasing tissue plasminogen 
activator (tPA) and simultaneously inhibiting plasminogen activator 
inhibitor (PAI).11

It is also known to increase the number of endothelial smooth 
muscle cells and the expression of pro-collagen type I and reduce the 
proliferation and activation of macrophages.12

There is evidence that statins decrease certain markers of 
inflammation including C-reactive protein (CRP), soluble intracellular 
adhesion protein and interleukin-6.13

Therefore, the objective of its use in the acute phase of CVD is 
to reduce endothelial inflammation, to reduce the area of ischemic 
penumbra, to save brain tissue and consequently to reduce mortality 
and disability that frequently accompany this entity.

Methods
A prospective descriptive study of longitudinal cohort was 

carried out between January 2018 and July 2020 in the hospital Julio 

Trigo Lopez. The universe of the research consisted of all patients 
diagnosed with acute atherothrombotic cerebral infarction who gave 
their consent and were excluded those who presented complications 
or did not want to continue in the same.

The procedure used included the random administration of 0.1 or 
2 tablets of atorvastine (20 mg) from the on-call department, where 
a Computerized Axial Tomography (CAT) of the skull was also 
performed, which was repeated on the third day of admission and at 
30 days, C-reactive protein (CRP) at the beginning, third day and 30 
days, as well as the clinical evaluation of the patient according to the 
National Institute of Health Score Scale (NIHSS) daily during the 
time of admission and at 30 days in the outpatient clinic.

An appendix was applied to take variables of interest such as: 
age, sex, smoking habit, alcohol intake, risk factors such as HT and 
diabetes mellitus, size of cerebral infarction, CRP value and clinical 
assessment score according to the NHISS.

The results were presented in the Excel system, we used the 
WORD text processor of Windows and the statistical technique of 
analysis of variance (ANOVA) was used.

Results
The distribution of the 134 patients studied was almost similar in 

both sexes (69 women and 65 men), according to age groups, the male 
sex predominated in those under 60 years of age with 68.7% and in 
those over 60 years of age the female sex predominated with 57.8% 
of the cases (Table 1).

Table 1 Distribution by sex and age groups

Sex

Age groups

31-40 41-50 51-60 61-70 71-80 +80 total

n % n % n % n % n % n % n

women -- -- -- -- 10 14,49 26 37,68 23 33,33 10 14,49 69

men 1 1,53 3 4,61 18 27,69 25 38,46 10 15,38 8 12,30 65

total 1 0.75 3 2,24 28 20,90 51 38,06 33 24,62 18 13,43 124

The relationship between sex and risk factors shows that almost 1/5 
of men consumed alcohol and more than half were smokers, as well 
as slightly more than a third of both sexes were smokers, we observed 
a high prevalence of Diabetes Mellitus with 20.14% with a slight 

predominance of the male sex and AHT showed a clear predominance 
in patients with 61.19% and there was also greater affectation in the 
male sex with 69.23% (Table 2).

Table 2 Distribution according to gender and risk factors

Sex

Risk Factors

Diabetes mellitus  Hypertension arterial Smoking Alcohol TOTAL

n % n % n % n % n

Female 13 18,84 37 53,62 14 20.29 2 2,85 69

Male 14 21,53 45 69,23 34 52.3 12 18,46 65

TOTAL 27 20,14 82 61,19 48 35,82 14 10.45 134

The infarcted brain area and its relation to the dose of atorvastatin 
applied indicate a decrease of 4.8% between baseline and 30 days 
after the acute event in patients who did not receive any dose, while 

the difference was greater in those who took 1 tablet (20 mg) being 
11.7% and increases even more in those who received 2 tablets (40 
mg) to 19.4% (Table 3).

https://doi.org/10.15406/jnsk.2021.11.00483


Effectiveness of atorvastatin in acute therothrombotic cerebral infarction 183
Copyright:

©2021 Balaguer et al. 

Citation: Balaguer DMR, Barrabia DIM. Effectiveness of atorvastatin in acute therothrombotic cerebral infarction. J Neurol Stroke. 2021;11(6):181‒184. 
DOI: 10.15406/jnsk.2021.11.00483

Table 3 Distribution according to atorvastatin dose and infarct area decrease

Dose N Media Standard 
deviation

Percentage 
difference   
infarcted 
area  
(Home -30 days)

No tablet 46 4.8556 1.81322

1 tablet 42 11.6895 1.50882

2 tablets 46 19.3781 2.94319

Total 134 11.9829 6.42313

The reduction of the CRP value with the use of atorvastatin 
at baseline and 30 days after the event is observed in the mean 
differences, which are different for the 3 doses administered, with 
the smallest difference for patients who did not receive any dose at 
8.5 mg/L, increasing to 13.4 mg/L for those who took 1 tablet and 
reaching 16.1 mg/L in the group that took 2 tablets (Table 4).

Table 4 Distribution according to atorvastatin dose and pcr reduction

Dose N Media Standard 
deviation

PCR 
Difference 
(Start - 30 
days)

No tablet 46 8.517 3.8811

1 tablet 42 13.409 4.1002

2 tablets 46 16.109 2.8537

Total 134 12.656 4.8232

Clinical assessment of patients according to the NIHSS scale 
indicates that the mean differences at baseline and 30 days are lower 
for those who received no dose (4.7) relative to the remaining doses, 
and the results do not differ statistically for the 1-tablet (8.9) and 
2-tablet (8.0) groups of patients (Table 5).

Table 5 Distribution according to atorvastatin dose and nihss value

NIHSS 
Difference 
(Home - 30 
days)

Dose N Media Standard 
deviation

No tablet 46 4.67 2.161

1 tablet 42 8.86 4.683

2 tablets 46 8.02 1.994

Total 134 7.13 3.604

Discussion
In our study, the distribution of patients behaved similarly to that 

of González-Piña3 and in correspondence to the distribution of the 
population of the Arroyo Naranjo4 municipality, age is considered an 
atherogenic risk factor due to vascular aging, the deficiency of tissue 
repair mechanisms and organic dysfunction as well as the greater 
time of exposure to other risk factors with the increase in population 
aging and the presence of atheroma plaques, Other studies such as 
the Chilean health survey14 report that this disease is more frequent 
in men globally but increases in elderly women as the protective role 
of estrogens disappears, which causes a rapid decrease in bone mass, 
vasomotor instability and psychological symptoms that increase 
cardiovascular risk.

Alcohol consumption in patients was 10.45%, close to the 9.5% 
reported by Gonzalez Mendez15 and close to the 11.26% reported 
by Roa16 in Chile, which is related to increased risk of stroke due to 

elevated blood pressure and the presence of arrhythmias, Although 
Spanish studies report that moderate alcohol consumption of less 
than 30 grams per day has a protective effect on the risk of ischemic 
stroke,17 also Gonzalez Mendez15 reported for smoking 41.3%, 
higher than the report of our work of 35.82%, It is demonstrated that 
this habit favors acquired hypercoagulability by increasing blood 
viscosity, fibrinogen and platelet aggregation as well as decreases 
high density lipoprotein with endothelial damage and induces arterial 
hypertension, In the same study it is also noted that 82.5% of patients 
were hypertensive, higher than 61.19% found in this study, HT is the 
most important modifiable risk factor for stroke, is proportional to the 
degree of hypertension and doubles for each increase of 10 mm hg.

Diabetes mellitus is an independent risk factor for ischemic stroke 
and is related to a greater susceptibility to atherosclerosis and a higher 
prevalence of atherogenic factors.

Although we have not found studies in which the size of acute 
cerebral infarction at the beginning and at 30 days is evaluated, we 
consider that the use of atorvastatin reduces the infarcted area and is 
a good therapy to save brain tissue, and the higher the dose used, the 
more significant reduction in the affected area was achieved.

CRP is a protein indicator of inflammation that rises rapidly in the 
acute phase and when it ceases, it also decreases rapidly, which is why 
it is useful as a marker of evolution.17 High serum concentrations of 
CRP on admission of a patient with cerebral infarction are associated 
with a poor evolution in the first hours and following days.18

Sequeiros Chirinos and Pena Sánchez in their studies showed that 
high CRP values were related to an unfavorable evolution, higher 
mortality and stroke recurrence, as well as worse prognosis in older 
patients.19,20

In our study, the use of atorvastatin at a higher dose decreased the 
CRP concentration and the evolution of the patients was better.

It is known the correlation that exists between the volume of 
cerebral infarction and the NIHSS scale score, the higher the value on 
this scale the worse the long-term prognosis, in a study conducted in 
Mexico.19 it was found that among the predictive factors of disability 
and death 30 days after acute cerebral infarction was the high values of 
the NIHSS scale, in this period in our work the decrease in the value of 
the NIHSS scale was related to the administration of atorvastatin, no 
deaths were reported and the disability present in patients decreased.

Conclusion
The decrease in the radiologically infarcted area was directly 

proportional to the dose of atorvastatin used, as well as the values 
of acute phase reactant (CRP) were lower and the favorable clinical 
evolution was associated with the use of this with a reduction in 
disability and mortality due to CVD.

Recommendations
At present, thrombolysis is not available in most Latin American 

hospitals and in Cuba, as well as mechanical thrombectomy due to its 
high cost. We consider that this drug could be useful in the treatment 
of the acute phase, so it would be necessary to extend the study with 
a larger number of patients and an increase in the dose of atorvastatin.
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