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ABSTRACT

The aim of this study was to show the trends of cerebrovascular
disease (CVD) in two analyzed periods at the Department of
Neurology Tuzla, Bosnia and Herzegovina

Patients and methods. This retrospective study included 2363
patients with acute stroke who were hospitalized at the
Department of Neurology Tuzla in the period from 2013 to 2015.
Demographic data, types of stroke and mortality were analyzed in
the three years period and compared with the previously analyzed
period (2001-2005). The necessary data were taken from the
standard history chart. The inclusion criterion was stroke
confirmation with neuroimaging techniques.

Results. Out of 2363 patients with acute stroke, there were 1186
(50.2%) women and 1177 (49.8%) men without statistical
significance. The average age was 70 years. Ischemic strokes (IS)
were statistically more frequent in the period 2013-2015
(p=0.02), while intracerebral hemorrhage (ICH) was more
common in the previously analyzed period (2001-2005)
(p=0.0001). There was statistical significance in the distribution
of certain types of stroke. The most frequent risk factors were
hypertension, hyperlipidemia and diabetes mellitus. The mortality
for all types of stroke, and the total in-hospital mortality were
lower in comparison to the previously analyzed period (2001-
2005).

Conclusion. Improved diagnostic procedures lead to a different
distribution of stroke subtypes. In the three-year analysis period,
the prevalence of ischemic stroke increased and the in-hospital
mortality reduced. Adequate control of modifiable stroke risk
factors may help to reduce the occurrence of stroke.
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INTRODUCTION

Cerebrovascular diseases (CVD) are the
leading cause of morbidity and mortality
worldwide (1). The World Health
Organization calculated that there were 6.7
million deaths caused by stroke in 2012, and
stroke is the second cause of death
worldwide (2). According to TOAST (Trial
of Org 10172 in Acute Stroke Treatment)
criteria, there are five subtypes of ischemic
stroke (IS): large artery-atherosclerosis,
cardioembolic stroke, occlusion of small
cerebral blood vessels, stroke due to other
etiologies and stroke of unknown etiology
(3). According to some authors, ASCO
classification is a better method for
etiological classification of stroke (A -
atherosclerosis, S - small vessel disease, C -
cardiac source, O - other causes) (4). It is
known that there are two main groups of
stroke risk factors: modifiable and non-
modifiable. Non-modifiable factors are age,
sex, race, heritage, and modifiable factors
are hypertension, diabetes, heart disease and
smoking. More recently described risk
factors and triggers of stroke include
inflammatory disorders, infection, pollution,
and cardiac atrial disorders independent of
atrial fibrillation. Single-gene disorder may
cause rare, hereditary disorder for which
stroke is a primary manifestation. Recent
research also suggests that common and rare
genetic polymorphisms can influence risk of
more common causes of stroke, due to both
other risk factors and specific stroke
mechanisms, such as atrial fibrillation.
Genetic factors, particularly those with
environmental interactions, may be more
modifiable than previously recognized.
Stroke prevention has generally focused on
modifiable risk factors. Lifestyle and
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behavioural modification, such as dietary
changes or smoking cessation, not only
reduces stroke risk, but also reduces the risk
of other cardiovascular diseases. Other
prevention strategies include identifying and
treating medical conditions, such as
hypertension and diabetes mellitus, which
increase stroke risk (5).

The aim of our study was to show the trends
of CVD in the two analyzed periods at the
Department of Neurology Tuzla, Bosnia and
Herzegovina.

PATIENTS AND METHODS
This retrospective study included 2363
patients with acute stroke who were

hospitalized at the Department of
Neurology, Tuzla, in the period from 2013 to
2015. The data were taken from the standard
history chart. The study was approved by the
Ethical Committee of the University Clinical
Centre Tuzla. Medical records were used in
the study. The patients’ identity was
protected, and written consent was not
required. The inclusion criterion was stroke
confirmation with neuroimaging techniques.
Furthermore, the patients with unknown
stroke etiology were included in the study
because they were  with  clinical
characteristic of stroke but there was no
computed tomography (CT) confirmation.
The reasons for not performing CT included
severe general condition, cardiovascular
failure, and sometimes technical problems
(defect of CT). Duration of hospitalization of
these patients was only a few hours and all
of them deceased. Demographic data (age,
sex), stroke risk factors (hypertension,
diabetes mellitus, heart diseases, atrial
fibrillation, smoking, and alcohol abuse),
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types of stroke (ischemic  stroke,
intracerebral and subarachnoidal
hemorrhage) and the in-hospital mortality
were analyzed for all patients. Risk factors
were included even if present before or after
stroke diagnosis.

The patients were considered to be
hypertensive if they had elevated blood
pressure (> 140/90 mmHg). The heart
disease group consisted of heart diseases
such as angina pectoris, cardiomyopathy,
hypertensive heart disease and heart rhythm
disorders. Atrial fibrillation was considered
as a separate risk factor, independent of
other heart disorders, and it was confirmed
by a specialist of internal medicine based on
clinical examination and electrocardiogram.
Hyperlipidemia was defined as the total
serum cholesterol higher than 5.0mmol/l,
low-density  lipoprotein ~ higher  than
3.0mmol/l, and triglycerides higher than

2.0mmol/l. The patients were considered to
be smokers if they smoked more than 10
cigarettes per day in the last six months (6).
Stroke was verified by CT, and the etiology
of IS was made according to the TOAST
criteria (3).

The hi-square test was used for the statistical
analysis, and p <0.05 was considered as
statistically significant.

RESULTS

Out of the total number of patients (2363)
with acute stroke, there were 1186 (50.2%)
women and 1177 (49.8%) men, without
statistical significance. The mean age was 70
years. Table 1 shows the distribution of
stroke subtypes that were analyzed in two
periods (2001-2005 and 2013-2015). There
is statistical significance in the prevalence of
IS (p=0.02) and ICH (p=0.0001).

Table 1. Prevalence of certain types of stroke in two analyzed periods

Types of stroke 2013-2015 (n=2363)  2001-2005 (n=3864)

N % N % p
IS 1899 80.4 2833 733 0.02
ICH 267 11.3 612 158 0.0001
SAH 98 4.1 163 42 09
US 100 42 256 6.6  0.0002

IS — ischemic stroke; ICH — intracerebral hemorrhage; SAH — subarachnoidal hemorrhage; US —

unknown stroke

The most common stroke risk factors are hypertension, diabetes mellitus, hyperlipidemia and

alcohol abuse (table 2).
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Table 2. Prevalence some of stroke risk factors

Risk factors 2013-2015 (n=2363) 2001-2005 (n=3864)
N % N % p

Hypertension 1925 81 2697 70 0.0001

Diabetes mellitus 794 33 800 21 0.0001

Heart diseases 866 36 1547 40 0.08

Atrial fibrillation 383 16 563 14 0.1

Hyperlipidemia 949 40 416 11 0.0001

Smoking 583 25 1071 28 0.04

Alcohol abuse 381 16 317 8 0.0001
According to the prevalence of certain types more frequent in this study, but
of IS, there are significant differences in cardioembolic  (p=0.0001) and lacunar

these two analyzed periods (table 3).
Atherosclerotic type (p=0.0001) and stroke
of other cause (p=0.0001) were statistically

(p=0.0001) were more frequent in the
previously analyzed period.

Table 3. Prevalence of certain types of ischemic stroke in two analyzed periods

Types of IS 2013-2015 (n=1899) 2001-2005 (n=2833)
N % N % P
Atherosclerotic 1171 61.6 973 34.5 0.0001
Cardioembolic 235 12.4 533 18.8 0.0001
Lacunar 164 8.6 936 33.0 0.0001
Other cause 128 6.7 41 1.4 0.0001
Unknown cause 201 16.9 350 12.3 0.1
Figure 1 indicates the trends of the in- previously analyzed period (2001 to 2005)
hospital mortality for all types of stroke and when it was 29.6%. For the period 2013-
shows a decrease in the total mortality in 2015, the mortality trends of IS ranged from
three years (23.8%) compared with the 19.4% to 19.9% (average 19.0%), while
4
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from 2001 to 2005 they ranged from 25.6% -
15.2% (average 20.6%). ICH mortality
trends in the period between 2013 and 2015
ranged from 35.0% to 39.4% (average
34.9%), and from 2001 to 2005 they were
between 49.3% and 39.1% (average 43.8%).

Over the period 2013-2015, the trends of the
overall in-hospital mortality were from
25.9% to 23.4% (average 23.8%), while in
the previously analyzed period (2001-2005)
they were higher and ranged between 37.0%
and 22.4% (average 29.6%).

IS ICH SAH

m2013 m2014 @m2015 mTotal

Total

IS — ischemic stroke; ICH — intracerebral hemorrhage; SAH — subarachnoidal hemorrhage

Figure 1. Hospital mortality in the period 2013-2015 at Department of Neurology Tuzla

DISCUSION

In the period 2013-2015, at the Department
of Neurology Tuzla, IS was significantly
more frequent than in the previously
analyzed period (p=0.02) (2001 to 2005), but
a significant reduction in the prevalence of
ICH was noticed too (p=0.0001) (7). An
increased prevalence of ICH is a
consequence of the high prevalence of the
leading risk factor for ICH, hypertension
(81%). In some studies, the prevalence and
mortality rate from stroke were reduced (8,
9). As for our Department, the number of
hospitalized patients with stroke has
increased in recent years in comparison to
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previous years and the reason is the
increased level of enlightenment of the
population.

One Portuguese study (2017) analyzed the
changes in incidence and outcome of
patients after stroke. Their results showed a
reduction in the incidence and a better
outcome during the specified period of time.
Stroke incidence decreased by 23%, from
261 to 203/100 000 after adjustment for the
Portuguese population. Significant reduction
was found in those aged <75 years (31%)
and in women (32%). Incidence of disabling
strokes was reduced by 29%. Fatal strokes
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decreased by 46%, while intracerebral
hemorrhage decreased by 51% (10).

The most common stroke risk factors were
hypertension (81%), hyperlipidemia (40%),
heart disease (36%) and diabetes mellitus
(33%), while in the period from 2001 to
2005 hypertension was also more common
(70%), followed by heart diseases (40%),
smoking (28%) and diabetes mellitus (21%)

(.

This distribution of risk factors can be
explained by a better detection of risk
factors, the use of detailed laboratory tests,
which were not routinely done in the past.
According to the new protocols in our clinic,
each patient with a stroke has to do all the
necessary tests, including a lipid test, which
was not the case before. This may explain a
high prevalence of hyperlipidemia in this
study (42% vs. 11%).

In other studies, the leading risk factor is
hypertension, followed by diabetes and
hyperlipidemia, which are rising in the
recent years (11, 12). In the study by Khan et
al., the majority of patients had multiple risk
factors which included hypertension (65%),
smoking (32%), diabetes mellitus (36.3%),
dyslipidemia (32.7%), coronary artery
disease (9%), obesity (18%), epilepsy
(16.3%) and left ventricular hypertrophy
(3.6%) (13). Hypertension was the leading
risk factor with a prevalence of 78.1%,
followed by diabetes (62.7%),
hyperlipidemia (54.8%) and ischemic heart
disease (24.2%) (14). The prevalence of
certain risk factors in the previously
mentioned study is similar to the results of
our study.

Atherosclerotic strokes were significantly
more frequent (61.6%) (p=0.0001) in
comparison to the previously analyzed
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period (34.5%). Better diagnostic procedures
of other causes of stroke (detailed laboratory
tests, ultrasound, echocardiography) is one
of the reasons of different distribution of IS
subtypes. Moreover, the distribution of
stroke risk factors is one of the reasons for
the prevalence of certain subtypes of IS. In
recent years, every patient with stroke has
been required to do color Doppler ultrasound
test, and then, if necessary, CT angiography
or MRA (magnetic angiography) of the head
and neck, blood tests (the detection of Fabry
disease, coagulopathy), transthoracic and
transesophageal ultrasound, to confirm
cryptogenic stroke.

In the study by Zafar et al., the most
common etiological type of IS has been
occlusion of small cerebral blood vessels
(32.1%), followed by cardioembolic type
(21.9%) and large artery atherosclerosis
(14.6%) (14).

In the analyzed period from 2013 to 2015,
the reduced mortality was noted (23.8%), in
comparison to the previous five-year period
(29.6%). In the period between 2013 and
2015, the mortality ranged from 25.9% to
23.4%, and in previous five years it was
from 37% to 22.4%. It is thought that one of
the reasons why the mortality reduced in our
Department in the analyzed period is the
forming of the Stroke Unite 10 years ago
and beginning with the administration of
thrombolytic therapy. It can also be justified
by the reduction of the mortality from the IS
from 20.6% to 19%. However, the mortality
from ICH still remains high (34.9%),
although it was greater in the previous
period (43.8%). The reason for the
continuing high mortality from ICH is that
we do not have any specific therapy and a
very small number of intracerebral
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hemathomas (posterior fossa) are treated
surgically.

It can be stated that there is a false decrease
in the mortality from subarachnoidal
hemorrhage (SAH) because each patient
with verified aneurysm in intracranial blood
vessels is transferred to the Department of

Neurosurgery for the intervention
(endovascular embolisation or surgical
intervention). This further reduced the

mortality from SAH, which caused the
decrease of the total mortality. One of the
limitations of our study is that the final
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outcome of the patients with SAH is
unknown to wus, because they were
transferred to another clinic. The second
limitation is that we still have patients with
unknown stroke etiology.

CONCLUSION

Improved diagnostic procedures lead to a
different distribution of stroke subtypes. In
the three-year analysis period, the
prevalence of ischemic stroke increased and
the in-hospital mortality reduced. Adequate
control of modifiable stroke risk factors may
help to reduce the occurrence of stroke.
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