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Abstract

Strokes are very serious neurological disorders, most often with sudden onset, unpredictable evolution
and very high mortality. According to the World Health Organization, about 15 million people survive a
stroke each year, and 5-6 million die each year from it.
Globally, strokes are one of the leading causes of morbidity and mortality. Relatively recent clinical data
show that strokes are the second leading cause of death worldwide. Thus, in Europe, new strokes occur
annually in 100-200 cases per 100,000 inhabitants.
For Romania, the epidemiological analysis of the data of our study shows that strokes are the leading cause
of death in vascular diseases, i.e. cerebrovascular and cardiovascular diseases put together.
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Introduction
Strokes are a major medical and social problem in
developed countries as well, being the third leading
cause of death after cancer and heart disease and the
leading cause of disability [1].
A stroke is a neurological condition characterized by
the rapid loss of brain function due to the disruption of
the blood supply to the brain. This process can be due
to ischemia (lack of blood flow) caused by blocked
blood flow due to thrombosis or arterial embolism or
caused by a haemorrhage due to the breaking of a
blood vessel’s wall [2]. As a result, the affected area of
the brain cannot function, which could lead to an inability to move one or more limbs on one side of the
body, an inability to understand or speak, or an inability
to see on one of the sides of the visual field [3].
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In 1970, experts from the World Health Organization
defined a stroke as a “neurological deficit due to cerebral
vascular disease that persists for more than 24 hours or
is interrupted by death within 24 hours” [4], although
the word “stroke” is centuries old. This definition was to
reflect the reversibility of the tissue lesion and was designed for this purpose, with the time interval of 24
hours being chosen arbitrarily. The 24-hour limit separates a stroke from a transient ischemic stroke, which is a
syndrome with symptoms similar to a stroke, but which
disappears completely within 24 hours [5]. Along with
the availability of modern treatments that, when administered early, can reduce the severity of the stroke, many
now prefer two concepts, such as stroke (for a stroke of
more than 24 hours) and ischemic stroke syndrome,
which reflects the degree of urgency of the stroke symptoms and the necessity of acting quickly [6].
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Results
According to the World Health Organization, in 2001
there were 5.5 million deaths from strokes.
Strokes were the third leading cause of death 10
years ago, but since 2008, the incidence of the disease
has become the second leading cause of death worldwide, accounting for 6.2 million deaths (approximately
11% of all deaths). In 2013, approximately 10 million
people had a stroke and 42.4 million people, who had
previously had a stroke, were still alive [7,8]. This clinical-statistical data places strokes in second place, after
heart disease, but before cancer [9].
In developed countries, stroke is the third leading
cause of death (10) and the most common cause of permanent disability in adults worldwide [11]. After 3
months from the onset of a stroke, between 15-30% of
stroke survivors have a permanent disability and 20%
require institutional care [12]. Clinical and mental impairments following a stroke may include partial paralysis, memory, thinking, language, and movement difficulties [13,14].
The stroke is also the second leading cause of neuropsychiatric disorders, being considered the leading
cause of dementia and the most common cause of epilepsy in the elderly, as well as a common cause of depression [15-17]. According to some authors [18,19],
the stroke is the main etiological factor of the onset of
long-term disabilities.
There are large geographical differences in the incidence of strokes, more or less explained. In the United
States, the stroke is the fifth leading cause of death as a
result of medical prevention measures [20].
According to the American Stroke Association
(2016), there are about 7,000,000 people over the age
of 20 in the United States who have survived a stroke.
In the 2000-2015 period, specific mortality from stroke
decreased in the US by 3.4%, through severe smoking
reduction measures and through a medical activity of
raising public awareness about the risks of stroke and
the disabilities induced by them, but despite all these
measures, the absolute number of deaths increased in
the 2013-2015 period by 2.5%/year [21-23].
According to some authors, every 40-45 seconds a
person in the United States suffers a stroke. A quarter
of the survivors of an initial stroke will suffer a second
episode in the next 5 years [24,25].
The incidence and geographical spread of strokes in
the United States varies depending on multiple demographic factors such as gender, ethnicity, geographic
area and education [26,27]. The eastern states of the
United States have been called the “stroke belt” because all states in this area, except Florida, have a rate
of 55-65 fatal strokes per 100,000 people.
Ethnic minorities have an increased level of risk for
stroke, and African Americans have almost twice as
42

many strokes as whites [28,29]. The incidence rate for
Mexicans of American descent is 168 per 100,000 people, compared with 136 per 100,000 for non-Hispanic
whites [30].
African Americans of both sexes die in a much larger
proportion than white men. Patients with transient
strokes (AIT) also have a high mortality rate, up to 25%
will die in the first year after the AIT episode [31]. Although the mortality rate in adults aged ≥35 years decreased by 38% from 2000 (118.4 per 100,000 people)
to 2015 (73.3 per 100,000 people), strokes remain
among the top 5 causes of death, after heart disease,
cancer, unintentional injuries, and chronic lower respiratory diseases [21,32].
In Canada, there are about 62,000 strokes a year, of
which 60% occur in women, and 16,000 deaths from
this cause. There are about 300,000 Canadians who
have complications from a stroke [33,34].
In Africa, there has been an alarming increase in
strokes in recent decades due to population growth,
uncontrolled industrialization and increasing consumption of Western diets, which has led to an alarming increase in several risk factors for vascular disease. Smoking, alcohol consumption, physical inactivity and
unhealthy diets have invariably resulted in an increased
prevalence of hypertension, diabetes and obesity. According to some estimates, in 2002, in three African
countries (Angola, Liberia and Sierra Leone) were recorded the highest rates of stroke mortality in the world
[35,36].
Statistics show that in Europe the highest standardized mortality rates are found in Russia, Latvia, Moldova and Romania [37].
At present, in Romania there are a number of approximately 800,000 patients suffering from cerebrovascular diseases.
From this point of view, Romania is in the top ten
places in the world in terms of stroke incidence [38].
In a study on the stroke mortality rate in a number
of European countries, Romania ranks 3rd, after Bulgaria
and Latvia, with mortality values of over 200 per
100,000 for women and over 250 per 100,000 for men.
These values are 3 times higher than those recorded in
Western European countries [39].
Relatively recent data shows that the prevalence of
stroke in Romania is 0.1% for the under 40 years age
group, 1.8% for the 40-55 years age group, 4.3% for the
55-70 years age group and 13,9% over the age of 70. No
significant differences were noticed between urban
and rural areas [40].
The incidence of strokes increases exponentially
with age after 30 years [41]. Old age is one of the most
significant risk factors for stroke. 95% of strokes occur
in people over the age of 45, and two thirds of strokes
occur in those over 65 [18]. The risk of stroke death also
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increases with age. However, a stroke can occur at any
age, including in childhood.
Regarding age, statistical studies show that the maximum incidence of strokes occurs in 75% of cases after
the age of 65 [42,43], an age also associated with a
much more difficult post-stroke recovery. Post-stroke
mortality today is between 20 and 30% [44].
In people over the age of 80, 12.4% of women and
14.8% of men suffered a stroke. The male-female incidence rate is higher than 1.0 for those aged 55 to 84,
but decreases to 0.76 in individuals over 85 years of
age. Every year, women have 60,000 more strokes than
men, which may be associated with their longer
lifespan, and this gender gap is growing [45]. Between
1988 and 2004, NHANES (National Health Service and
Nutrition Examination Center) studies showed that the
rate of attacks tripled among women between the ages
of 35 and 54, but remained the same for men in the
same age group [46].
The 3-year mortality rate from stroke is 20.7% in
women and 22% in men [47].
Although men are 25% more exposed to strokes
than women, 60% of deaths in people with strokes occur for women because women live longer [48].
Stroke mortality of any type varies greatly depending on the country, with values between 20 and 250 per
100,000/year [37].
In Romania, there is a death by cerebral infarction or
myocardial infarction every 10 minutes [49].
Stroke mortality is three to four times higher than in
European Union countries and six to seven times higher
than in the United States [50].
This negative statistic does not depend on the economic level of the country, but on the Romanian healthcare system, in which not enough attention is paid to
these patients and in which no primary or secondary
prevention is done [51,52].
About 15 million people survive a stroke each year,
and about 5 million of them remain permanently disabled. Of those who survived a stroke, 10% fully recovered with complete resumption of activities, 40% suffered moderate sequelae with professional reintegration
in one-third of cases, 40% had severe sequelae with
total or partial disability, and 10% have a total disability
and are completely socially dependent. They often
have persistent symptoms such as motor deficits, sensory deficits, perceptual, balance deficits, aphasia, depression, dementia or other cognitive function impairments [53,54].
Of the patients who survive a stroke, one third show
an improvement in their general condition in the first
week of evolution, 40% have a slow evolution, with the
appearance of permanent disability, while 20% suffer a
worsening of the initial symptoms during the first week
of evolution [1].

More than 20% of survivors will need asylum care
within 3 months of the event [55].
The social importance of strokes also results from
the functional sequelae that develop in stroke patients
if they survive [56].
The medical and social costs for treatment, recovery
and post-acute care are some of the highest.
Each serious case requires prolonged hospitalization, considerable medicine use and paraclinical investigations.
In the United States alone, medical costs directly or
indirectly related to strokes amount to billions of dollars [57].

Discussions
In addition to demographic factors, medical conditions and lifestyle have a considerable impact on the
patient’s level of stroke risk.
The most common causes involved in stroke are hypertension, massive cerebral atherosclerosis, embolism, vascular thrombosis and small vessel occlusion
[18].
According to other authors, the most common risk
factors involved in the etiopathogenesis of stroke include hypertension, diabetes, smoking, hyperlipidemia
and old age [58,59].
Some of the risk conditions associated with strokes,
such as high blood pressure, type 2 diabetes, smoking,
alcohol abuse, diet, atrial fibrillation, are now curable
or can be partially monitored and treated, while others,
such as age, sex, race or genetic determinism, evolve
independently of any monitoring or treatment [60,61].
Thus, the incidence of stroke is related to age. It
doubles for every decade in individuals over 55 years of
age. The annual incidence of stroke increases with age
[62], from 1:1000 in individuals aged 40-45 years to
20:1000 for 70-85 years.
During a woman’s pregnancy, her risk for a stroke
increases 2.4-fold [63], and depression increases the
risk of a stroke 4.2-fold in patients over 65 [64]. Smokers are twice as likely to have an ischemic attack as
non-smokers [65], but the level of risk among those
who quit decreases gradually over a 5-year period.
Family members may have a genetic predisposition
to stroke or have a lifestyle that contributes to stroke.
Higher von Willebrand factor levels are more common
among people who have had an ischemic stroke for the
first time or have relatives with a stroke [18].
All this data explains why considerable efforts are
being made worldwide to get to know the etiopathogenic and morphopathological phenomena that contribute to the occurrence of strokes, as well as the ways
to prevent and treat these diseases, as thoroughly as
possible.
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Cerebral vascular diseases are currently considered
one of the most common pathologies and one of the
most common causes of morbidity in the world [66]. In
recent years, this finding has occurred as a result of the
use of medical imaging techniques, such as magnetic
resonance imaging (MRI) of the brain, used in the diagnosis and evaluation of patients with cerebral vascular
disease. These investigations have shown that, in addition to clinically obvious strokes, characterized by classic symptoms (such as vision issues, language issues,
motor issues etc.), there are a much higher number of
strokes that do not initially attract attention and which
accumulate over time, causing a progressive physical
and cognitive deterioration of patients. Therefore, it is
imperative that an extremely rigorous clinical examination of patients with minor clinical signs that may have
etiopathogenesis in the meningo-cerebral vessels be
associated with a brain evaluation using modern imaging, preferably through the efficient use of cerebral
magnetic resonance imaging and Doppler ultrasonography, as well as the identification of risk factors, in particular hypertension, heart rhythm disorders, ischemic
heart disease, diabetes, dyslipidemia, obesity, smoking,
alcohol consumption and a sedentary lifestyle.
A recent systematic review of the scientific literature has confirmed a significant reduction in deaths and
the need for institutionalization for patients cared for in
neurovascular emergency units, compared to those
cared for in regular medical or neurology departments.
While the vast majority of the population considers
a stroke to be an emergency that requires immediate
medical attention, in reality only up to 50% of patients
call emergency medical services in a timely manner. Patients with a suspected stroke should be transported
without delay to the nearest medical centre with a neurovascular emergency unit capable of providing emergency treatment. Patients with an onset of symptoms
of less than 3 hours should have priority in assessment
and transport [67].
During the COVID-19 pandemic, recent studies
have shown that SARS-CoV-2 infection may increase
acute ischemic stroke risk. In a study by Qureshi [68], a
total of 103 (1.3%) patients developed acute ischemic
stroke among 8163 patients with COVID-19. Among all
patients with COVID-19, the proportion of patients with
hypertension, diabetes, hyperlipidemia, atrial fibrillation, and congestive heart failure was significantly higher among those with acute ischemic stroke. In a systematic review and meta-analysis (2021), out of 108,571
patients with COVID-19, acute CVD occurred in 1.4%.
The most common manifestation was acute ischemic
stroke (87.4%) [69].
In a study that analyzed laboratory-confirmed COVID-19 from 31 hospitals in 4 countries, of the 14.483
laboratory-confirmed patients with COVID-19, 156
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(1.1%) were diagnosed with AIS. Sixty-one (39.4%) were
female, 84 (67.2%) white, and 88 (61.5%) were between 60 and 79 years of age. The most frequently reported aetiology of AIS was cryptogenic (55/129,
42.6%), which was associated with significantly higher
white blood cell count, c-reactive protein, and D-dimer
levels than non-cryptogenic AIS patients [70].
Another study result showed a considerable number of young strokes. Although the definition of young
stroke is debatable, the majority of the studies considered 50 or 55 years as the cutoff. A percentage of 36%
of the AIS patients in our study were <55 years of age
and 46% were <65 years of age. These proportions are
considerably higher than the population-based reports
before the pandemic (12.9%-20.7%). The median age of
AIS patients in our study was 68 (58-78) years [71].
A retrospective cohort study conducted between
January 20, 2020, and October 1, 2020 showed that ischemic stroke patients with COVID-19 had significantly
higher 60-day all-cause mortality compared to propensity score-matched historical controls (ischemic stroke
patients without COVID-19) [72]. A multicenter retrospective cohort study of COVID-19 patients with AIS
who presented to 30 stroke centers in the USA and Canada between 14 March and 30 August 2020 identified
several factors that predict worse outcomes, and these
outcomes were more frequent compared with global
averages and found that elevated neutrophil-to-lymphocyte ratio, rather than D-dimer, predicted both
morbidity and mortality [73].
A systematic literature search, conducted by Tsivgoulis et al., concluded that the younger age of the patients, the absence of known stroke risk factors, the
difficulties in weaning from mechanical ventilation,
high D-dimer levels, spontaneously prolonged international normalized ratio (INR)/partial thromboplastin
time (PTT), multi-territorial acute infarctions, unexpected stroke locations (e.g. splenium of the corpus callosum) should alarm clinicians about the co-existence of
stroke and SARS-CoV-2 infection [74].
In the specialty literature, several molecular mechanisms appear to be responsible for the occurrence of
ischemic strokes, some possibly associated with
COVID-19 infection. Although the pathogenesis of
stroke has not been fully elucidated, in the context of
COVID-19 it is possible that the affinity of SARS-CoV-2
for ACE2 receptors, which are expressed in endothelial
and arterial smooth muscle cells in the brain, allows the
virus to affect intracranial arteries, causing the vascular
wall to rupture [75]. Therefore, after healing, patients
who have gone through COVID-19 need to have their
health monitored in order to assess the complications
of the SARS-CoV-2 virus infection, thus these people
still needing medical supervision.
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Conclusions
It is now well established that strokes are the leading cause of long-term morbidity and disability worldwide, and demographic changes, especially in Europe,
with the increasing prevalence of the elderly, have led
to an increase in both of the incidence and prevalence
of strokes.
Relatively recent statistic clinical data show that
strokes are the second leading cause of death worldwide.

Prospective studies show that this condition increases year by year, both in incidence and prevalence,
experts from the World Health Organization stating
that, by 2030, strokes will become the leading cause of
mortality.
The data from our study suggests that strokes are a
real health problem worldwide, not only because of the
high mortality rate but also because of the consequences on the motor and cognitive performance of survivors. Stroke sequelae can have important effects on the
quality of life of the patient and his family.
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