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Abstract: 4s stroke remains one of the main causes of mortality worldwide,
knowing the risk factors for stroke facilitates the implementation of
prevention programs. We studied the distribution of risk factors for stroke in
the population included in Brasov Stroke Registry. We included 119 cases in
the present study. The most prevalent risk factor was arterial hypertension,
followed by diabetes mellitus, atrial fibrillation, and coronary heart disease.
Cardiovascular, but also metabolically risk factors were frequent in the

population we studied.

Key words: stroke, risk factors, arterial hypertension, atrial fibrillation.

1. Introduction

From epidemiologically point of view it
is important to know stroke risk factors
and various possibilities to influence them
through prevention programmes. Risk
factors for the first stroke can be divided
into three categories: unmodifiable, well
documented modifiable and potentially
modifiable risk factors [1], [3, 4], [8], [10],
[12], [20], [23], [27].

2. Purpose
The aim of this paper is to present

distribution of risk factors for stroke that
were identified in Brasov Stroke Registry.

3. Material and methods

We used a part the data from Brasov
Stroke Registry, which is conducted in
Clinical Neurology Department from
Emergency University County Hospital
Brasov in order to collect data
systematically. We included 119 cases
with stroke in the present study.

4. Results

About a quarter of the patients we
studied had atrial fibrillation, which is an
important risk factor for ischemic stroke
(Fig. 1). All the patients with atrial
fibrillation suffered ischemic stroke. About
a fifth of the female cases with atrial
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fibrillation and a sixth of the male cases
with atrial fibrillation had the arrhythmia
diagnosed during the hospital admission
for stroke.
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Fig. 1. Distribution of atrial fibrillation

The incidence of atrial fibrillation
increases with age, both in males and
females.

Of the total number of the cases, 78 (65,
5%) patients suffered of chronic arterial
hypertension, equally distributed by gender

(Fig. 2).
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Fig. 2 .Distribution of arterial
hypertension

Atrial fibrillation, arterial hypertension
and also the presence of both risk factors
are equally distributed by gender (Fig. 3).

Distribution by gender of atrial fibrillation, arterial
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Fig. 3. Distribution by gender of atrial
fibrillation, arterial hypertension and
presence of both risk factors

A number of 74 (62%) patients from
Brasov Stroke registry had coronary heart
disease, which is an important risk factor
for acute cardiovascular events (Fig. 4).

Distribution of Coronary heart disease (CHD)
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Fig. 4. Distribution of coronary heart
disease

Approximately a tenth of the total
number of cases in the registry had acute
coronary events, peripheral vascular
disease or heart surgery (Fig. 5).
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Fig. 5. Distribution of myocardial
infarction, peripheral vascular disease and
heart surgery

The incidence of valvulopathy was low,
of 6% among the patients in our registry.

A number of 23 (19%) of the total
number of patients suffered of diabetes
mellitus. The gender distribution is nearly
equal (Fig. 6).

Distribution of diabetes mellitus (DM)
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Fig. 6. Distribution of diabetes mellitus

Patients with diabetes mellitus were
treated with diet as sole therapy, oral
antidiabetic agents or insulin, the three
therapies being equally distributed among
the studied patients and by gender (Fig. 7).

Distribution by gender of type of treatment of
diabetes mellitus
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Fig. 7. Distribution by gender of type of
treatment of diabetes mellitus

The majority of patients presenting
dyslipidemia had high total cholesterol
levels (about a third of the total number of
patients). There was no gender difference
in the distribution of cases (Fig. 8).
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Fig. 8. Distribution of dyslipidemia

The treatment of hypercholesterolemia
was represented by diet alone or statins. Of
the total number of patients with high
cholesterol levels, 19 (16%) were only on
diet and 17 (14, 2%) were treated with
statins.

Approximately a quarter of the patients
included in the study had heart failure. The
gender distribution was not statistically
different (Fig. 9).
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Distribution of heart failure (HF)
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Fig. 9. Distribution of heart failure

The incidence of infections in the last 2
weeks prior to stroke was low. The most
frequent were urinary tract infections more
common in women and respiratory
infections more common in men (Fig. 10).

Distribution of infections in the prior 2 weeks

B Men

No cases @Women

@ Total

uTl Resp inf

Fig. 10. Distribution of infections in the
prior 2 weeks

Of the total number of cases, 5 (4, 2%)
patients had been diagnosed with dementia
prior to stroke.

Due to the additive effect of presence of
cardiovascular risk factors, we summed the
number of comorbidities with vascular
impact present in the same patient - atrial
fibrillation, arterial hypertension, diabetes
mellitus,  coronary  heart  disease,
myocardial infarction, dyslipidemia. The
majority of the patients had 1, 2 or 3
associated comorbidities, with no gender
difference.

5. Discussions

The most important risk factors in
Brasov Stroke Registry are arterial
hypertension, diabetes mellitus, atrial
fibrillation, dyslipidemia and smoking.

Arterial hypertension was identified as
the most important risk factor for stroke in
a Caucasian population in Italy, in a 5 year
study, on 2365 patients [20]. Similar data
was obtained in Spain in a study regarding
ischemic stroke that also showed the
association between arterial hypertension
and small vessels occlusion [5]. In studies
on young population from Finland, arterial
hypertension was the third most important
risk factor [19]. On the other side, Bejot et
al. [9] showed in a 22 years study of stroke
in elderly that the prevalence of arterial
hypertension as risk factor increases after
80 years. Anderssen et al. [1] identified in
their studies from Denmark on 40102
patients with ischemic stroke the decrease
of prevalence of arterial hypertension
between 70 and 80 years.

Arterial hypertension was reported to be
more prevalent in women in Caucasian
populations in studies from Denmark [1],
Hungary [10] and United States of
America [21].

Arterial hypertension has been identified
as the most important risk factor for stroke
also in other population from: Japan [23,
24], in which it was also noticed the
increase in risk for cerebral hemorrhage
following increase in blood pressure
values; Turkey [27], where 10 years
studies showed the higher prevalence of
arterial hypertension in women; Iran [11].

Regarding the time dinamics of
prevalence of arterial hypertension as risk
factor for stroke, Arboix et al. [6] found a
decrease of it in populations from Spain in
19 years studies, but also an increase of
arterial  hypertension  prevalence in
ischemic stroke [4].
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Diabetes mellitus is a risk factor
predominantly for ischemic stroke, patients
with diabetes mellitus both from Caucasian
and Asiatic populations have 1,5-3 times
the risk for developing stroke [8, 2, 12]. In
a multicentric study from China [25], it
was found the decrease in incidence of
hemorrhagic stroke in centres with high
prevalence of diabetes mellitus.

In a study on 6690 patients with stroke
performed in USA, it was proven the
higher prevalence of diabetes mellitus as
risk factor for stroke in men [21].

Dyslipidemia was identified as the most
important risk factor for stroke in patients
aged 15-49 [7] and the second most
important risk factor for stroke in the 15-
45 years group [22]. According to studies
conducted by Bejot et al, the prevalence of
hypercholesterolemia decreases after 80
years [9].

Atrial fibrillation is a risk factor mainly
for ischemic stroke [2], with higher
incidence in women — both Caucasian and
Asiatic [15]. Its prevalence increases over
80 years [9].

In a study from Greece on a stroke
population aged 15-45 years, smoking
appeared to be the most important risk
factor [22]. Studies from Finland regarding
the same age range identified smoking the
second most important risk factor [19].

A previous stroke has been proven to be
an important risk factor for a new stroke,
along with the factors previously
discussed, coronary heart disease and small
vessels disease in a multicentric study [17].

All patients in our registry with a
previous stroke suffered an ischemic stroke
at the current admission. 37,5% of these
patients associate also atrial fibrillation,
important risk factor for cardioembolic
strokes.

Analyzing the data in our registry, we
did not identify a statistically significant
correlation between arterial hypertension
the pathogenic type of stroke.

We calculated CHADS?2 score in patients
with atrial fibrillation (heart failure, arterial
hypertension, age above 75 years, diabetes
mellitus -1 point; previous stroke, TTIA or
thromboembolism — 2 points). This score
predicts the risk of developing stroke in a
patient with nonrheumatic atrial fibrillation
and helps determine the type of treatment —
antiplatelets or anticoagulants based on the
risk [18]. We did not identify statistically
significant correlation between CHADS2
score and the therapy — antiplatelets
(p=0,09) or anticoagulants (p=0,9).

In a study conducted at the San
Francisco University, there was
emphasized the correlation between

CHADS?2 scores higher than 5 in patients
with coronary heart disease without atrial
fibrillation after age- and presence of other
risk factors adjustment, showing the
possibility top revent stroke by identifying
silent atrial fibrillation in these patients
[26].

Diabetes mellitus increases twice the risk
for stroke independently from other risk
factors: moreover, high blood sugar levels
in early phases of stroke increase
reperfusion lesions and affect
recanalization, aggravating the stroke [13].
Diabetes mellitus was proven to be
statistically significant associated with
lacunary infarctions [3]. In our study, we
have not identified correlations between
stroke severity, type of stroke, patients’
evolution and diabetes mellitus.

Lately, apart from traditional risk factors,
there were identified other risk factors like
chronic  kidney disease, infections,
depression, chronic inflammation [14].

Chronic kidney failure is a factor that
accelerates or aggravates atherosclerosis
and represents a cerebrovascular and
cardiovascular diseases risk factor [16]. In
our patients, it was not a frequent disease
that could have had implications on stroke
independently from other factors.
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In spite of the possibility of increasing
the cardiovascular risk through the
presence of multiple risk factors, we did
not identify in the studied group
statistically significant correlations
between the number of risk factors (atrial
fibrillation, arterial hypertension, diabetes
mellitus, coronary heart disease,
myocardial infarction, dyslipidemia) and
the gravity or evolution of stroke.

6. Conclusions

1. Cardiovascular risk factors are present
in a high percentage of the cases included
in Brasov Stroke Registry.

2. Arterial hypertension is the most
prevalent risk factor.

3. Atrial fibrillation is an important risk
factor for ischemic stroke.

4. The data we obtained from Brasov
Stroke Registry could be wused for
secondary prevention.

5. Primary and secondary prevention
measures can lead to a decrease in the
incidence of stroke.
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