ARCHIVES OF PUBLIC HEALTH

Clinical Сcience

EPIDEMIOLOGICAL ASPECTS OF CAROTID DISEASE
Savetka Paljoskovska Jordanova1
1

University Clinic for Cardiology, Skopje, Republic of North Macedonia

Abstract
Citation: Paljoskovska Jordanova S. Epidemiological aspects of carotid disease. Arch Pub Health
2021; 13 (1).
doi.org/10.3889/aph.2021.5993
Key words: carotid artery, carotid artery disease,
risk factors, atherosclerosis
*Correspondence: Savetka Paljoskovska Jordanova, University Clinic for Cardiology, Skopje, Republic of North Macedonia Е-mail: savetka_pj@yahoo.
com
Received: 20-Dec-2020; Revised: -Mar-2021;
Accepted: 10-Mar-2021; Published: 23-Mar-2021
Copyright:© 2021. Savetka Paljoskovska Jordanova.
This is an open-access article distributed under
the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided
the original author(s) and source are credited
Competing Interests: The author have declared
that no competing interests

Carotid artery disease most commonly manifests as atherosclerotic carotid artery disease,
which can lead to an ischemic stroke. Our aim was to present the epidemiological aspects of
carotid disease and to demonstrate the association of risk factors with carotid disease. For
that purpose, we prospectively followed 1031 patients at the University Clinic for Cardiology
in Skopje, who were examined for carotid stenosis and its correlation with risk factors such
as hypertension, smoking, hyperlipidemia, diabetes, obesity and peripheral arterial disease.
Results: Carotid stenosis was correlated with arterial hypertension, hyperlipidemia, diabetes
mellitus, smoking, and peripheral arterial disease. Conclusions: Our study found that
conventional risk factors such as hypertension, diabetes, smoking, and dyslipidemia were
independently associated with significant carotid artery disease and peripheral arterial disease.
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Болеста на каротидната артерија најчесто се манифестира како атеросклеротична болест на
истоимената артерија, што може да доведе до исхемичен мозочен удар. Целта на оваа студија
беше да ги претставиме епидемиолошките аспекти на каротидната болест и да ја демонстрираме поврзаноста на факторите на ризик со каротидната болест. Материјал и методи: Проспективно следевме 1031 пациент на Универзитетската клиника за кардиологија во Скопје, кај
кои беа направени испитувања за каротидна стеноза и нејзината корелација со ризик-факторите како што се: артериската хипертезија, пушењето, хиперлипидемијата, дијабетот, дебелината и периферната артериска болест. Резултати: Каротидната стеноза беше во корелација со
артериската хипертензија, дебелината, хиперлипидемијата, дијабетот, пушењето и периферната артериска болест. Заклучок: Со оваа студија утврдивме дека конвенционалните фактори
на ризик како што се хипертензија, дијабет, пушење и дислипидемија, периферната артериска болест се независно поврзани со значајна каротидна артериска болест.
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Introduction
Carotid artery disease most commonly
manifests as atherosclerotic disease
of the carotid artery, which can lead
to an ischemic stroke with a mortality
rate of 10% to 20% 1.
The knowledge that 50% of the causes
of all ischemic strokes originate from
emboli or as a consequence of thrombosis of extracranial segments of the
carotid and vertebral arteries brought
to the fore duplex ultrasonography of
the carotid and vertebrobasilar basin,
so that this method imposed itself as
the cerebrospinal fluid standard2.

Based on numerous epidemiological
studies, cardiovascular diseases, especially coronary heart disease and
cerebrovascular disease, are the main
cause of mortality and even morbidity
of the population, and one of the most
important social and medical problems present6.
Carotid artery disease (CAD) is the
leading cause of illness in the world,
the third leading cause of death in
developed countries, and the second
leading cause of death in the world in
general. CAD is the first cause of death
in women7. The incidence of CAD varies by area and ranges from 100 to 300
new cases per 100,000 population per
year, while the prevalence ranges from
about 600 per 100,000 population in
developed countries to as many as 900
in underdeveloped countries8. Mortality varies from 63.5-273.4 deaths per
100,000 inhabitants per year.

Studies on a large number of patients
have shown that a high percentage of
patients with atherosclerosis of the
carotid arteries, no transient ischemic
attack (TIA), which would warn of the
disease, have long been asymptomatic
to end in stroke. This is certainly one
of the important facts, which explains
Timely diagnosis and treatment of
the insufficient efficiency of the timely
complications that accompany CAD, as
diagnosis of cerebrovascular atherowell as improvement of the functional
sclerosis3.
status of patients by applying early and
Since preventive measures such as late rehabilitation measures, also conblood pressure regulation, treatment tribute to lower mortality. Sacco et al.
of disorders of glucose and lipid me- in their study found that patients after
tabolism, surgical and endovascular 6 months of IMU in 48% of cases have
interventions to eliminate significant hemiparesis, 22% of patients are not
atheromatous changes can signifi- independently mobile, 24 - 53% show
cantly reduce the occurrence of vascu- complete or partial dependence on the
lar disease, it is necessary to conduct scale of daily activities, 12 - 18% have
control examinations in order to find aphasia, 32% have clinical signs of depatients at an increased risk4.
pression and 26% require institutional
9
Atherosclerosis, the main cause of in- care .
creased mortality in modern human- Atherosclerosis syndrome is the cause
ity, is a diffuse, multifactorial process, of the most common hospital treatinvolving large (elastic) and medium ment, the highest consumption of
(muscular) arterial blood vessels, and drugs and expenses in relation to all
having pathological characteristics of other diseases. The main goals of the
smooth muscle cell proliferation, lipid epidemiology of cardiovascular and
accumulation, cell necrosis, fibrosis cerebrovascular diseases are to estaband calcification5.
lish risk factors, which contribute to
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a higher prevalence and frequency of Material and methods
the disease.
The study included 1031 respondents
Leading epidemiological studies have hospitalized in the University Clinic
shown that about 20 risk factors are for Cardiology or randomly assigned
independently associated with a high- outpatients, men and women, with
er incidence of the disease10.
proven coronary artery disease, preThe prevalence and severity of carotid viously defined as high cardiovascuatherosclerosis in the general popula- lar risk patients. The examination
tion correlate significantly with age, was conducted in the period from
total cholesterol, and cardiovascular 2017 to 2020.
ischemic changes. Data on the prevalence of carotid atherosclerosis come
from the results of studies that included mostly inhomogeneous groups
of subjects, in different environments
and time periods, using different
methodologies and technologies.

Selected demographic data (gender,
age, history of smoking, dyslipidemias, hypertension), laboratory values for hypertriglyceridemia, diabetes
and clinical data (comorbidities and
risk) were collected from each patient. Carotid ultrasound was used to
Numerous studies indicate that as- assess intima media thickness (IMT),
ymptomatic carotid atherosclerotic plaque, or stenosis.
plaques can be detected in a third of Intima thickness of the common cathe elderly by ultrasound (11). Signifi- rotid artery can be detected accuratecant atherosclerotic disease of extra- ly by B-mode ultrasonography. It is a
cranial carotid segments is present in reliable technique and has a high de25-30% of persons in whom surgical gree of accuracy and reproducibility
treatment is indicated due to occlusive in estimating the arterial wall thickdisease of peripheral arteries12.
ness. Intima-media thickness (IMT),
Our aim was to present the epidemio- also called intima-medial thickness, is
logical aspects of carotid disease and a measure of the thickness of the intito demonstrate the association of risk ma tunic and tunica-media, the deepfactors with carotid disease. For that est two layers of the artery wall. The
purpose, in our prospective study, a measurement is usually made with
comparative analysis of the relation- external ultrasound, and occasionally with internal, invasive ultrasound
ship between risk factors was made.
catheters. Measurement of total ves-

3

Vol. 13 No.1 2021
sel wall thickness can also be made by
using other imaging modalities.
Criteria for carotid stenosis: GreyScale

bar chart, structural circles, line diagram and correlation (linear, correlation, curvilinear, partial correlation).
Univariate analysis was done to define risk factors associated with carotid artery disease.

CP Oates, AR Naylor, T. Hartshorne.
Joint Recommendations for Reporting Carotid Ultrasound Investigations
in the United Kingdom Eur J Vasc En- Results
dovasc Surg.2009; 37, 251e261)
A total of 1031 patients with a mean
The following statistical methods age of 65.2 years (34-88 years), of
were used in the study: analysis of nu- which 33.5% (345) women and 66.6%
merical arrays, arithmetic mean, me- (686) men with coronary artery disdian, indices, mean, sample method; ease were included in the study (Tagraphical representation of statisti- ble 1).
cal data, histograms, rectangular or
Total

%

Men

%

Women

%

1031

100

686

66.6

345

33.4

Table 1:

Gender distribution of patients

Of all included participants, 28.2%
(270) used tobacco, 38.1% (341) had
hyperlipidemia (HLP), 30.8% (316) had
diabetes mellitus (DM), 19.3% had
obesity, and 11.0% had peripheral artery disease (PAD). Increased IMT was
Figure 1:
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observed in 673 or 68.5% of patients
(Figure 1).
Based on the analysis of the results
obtained, of the total number of patients 145 or 14.1% had carotid stenosis.

Relevant risk factors in the study group
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PAD was a risk factor for increased IMT> 0.8 ue is less than 0.05. Less significant value than
with a score of 3.23 for p 0.05. Risk factors for 0.05 was observed in the section for HTA 1
stenosis are all those where the significant val- and HLP (Table 2).

Source

Score

of

Mean Square

F

Sig.

Corrected Model

12.994

49

.265

1.451

.035

Intercept

.605

1

.605

3.309

.070

HTA

2.047

1

2.047

11.199

.001

HLP

1.001

1

1.001

5.473

.020

OBESITY

.051

1

.051

.280

.597

SMOKER

.367

2

.367

1.002

.368

PAD

.001

1

.001

.004

.952

DM

.037

1

.037

.200

.655

Discussion

lates with higher values of systolic
pressure regardless of race, sex and
There are numerous risk factors for
taking drugs with antihypertensive
the development of atherosclerosis
action15. A negative correlation with
and while some directly affect this
diastolic pressure values suggests
process, the connection with oththat pulse pressure may be an imporers is not completely clarified. It has
tant marker of atherosclerosis16.
been shown that it is possible to reMacroangiopathy is significantly
duce the incidence of atherosclerosis
if preventive actions on risk factors more common in patients with severe
for its occurrence are being under- hypertension than in subjects with
controlled hypertension, especially
taken13.
if other risk factors are associated17.
The main risk factors for atheroscleAmong several known risk factors for
rosis are arterial hypertension, lipothe development of atherosclerosis,
proteinemia, diabetes and smoking.
hypercholesterolemia occupies a speThe newly discovered risk factors
cial place, which is probably sufficient
that are being intensively studied are
to lead to the development of atheroC-reactive protein, lipoprotein (a), fisclerosis on its own and without the
brinogen, homocysteine, and genetic
presence of other risk factors18.
causes14.
Several large epidemiological studies
Hypertension accelerates the appearhave confirmed the link between diaance and development of atherosclebetes and vascular disease. A special
rosis due to an increased physical
accent has been given in the Framstress on the walls of the arteries
ingham study where the importance
and increased use of fatty substancof diabetes as a risk factor for atheroes. Thickening of the intima-media
sclerosis of the coronary and periphcomplex (IMT) significantly corre-

5

eral arteries was examined in 5,000
people. The risk of ischemic stroke is
2.5 times higher in people with diabetes19.

search has been done on which genes
cause the diversity of IMT24. According to the latest data from the same
authors, it has been considered that
The assessment of the risk of carotid one of the groups of genes that deon the
atherosclerosis by examining the in- termines variability is located
12
fluence of individual risk factors in short arm of chromosome .
some studies has given way to the Among the protective risk factors
strategy of examining the combined for the development of atheroscleand long-term effect of several risk rosis are physical activity, alcohol,
factors on the prevalence of this dis- high density lipoprotein (HDL) and its
ease. The study showed that an in- main apolipoprotein apo-A125.
crease in systolic blood pressure, an However, despite the knowledge
increase in cholesterol levels, and about risk factors and factors that
cigarette smoking correlated with an have a protective effect on the proincreased risk of carotid atheroscle- cess of atherosclerosis, it is still not
rosis in adults20. Also, in persons who possible to predict with certainty the
are prone to consuming alcoholic speed of atherosclerosis development
beverages and in smokers, elevated and its clinical course.
values of interleukins and other inflammatory compounds can be regis- Arterial hypertension - It is now
known that arterial hypertension
tered in the serum21.
(HTA) is the most important risk facWomen who smoke and use oral con- tor for all CAD, and that its existence
traceptives have a 13-fold increased increases the probability of stroke
risk of fatal cardiovascular disease being five-fold indicated in the multithan users of oral contraceptives who center Framingham study26.
do not smoke22.
Analysis of the obtained data shows
Available evidence suggests that in- that arterial hypertension, both sysflammatory mediators play an impor- tolic and diastolic, is one of the most
tant role not only in plaque formation important risk factors for the develbut also in its progression toward opment of quantitatively significant
changes responsible for neurological arteriosclerosis, which is followed by
complications. A significantly higher cerebral infarction.
presence of intercellular adhesive
molecules in the zone of high - grade Arterial hypertension is known to incompared to lower-grade carotid ste- crease the risk of stroke, with a strong
association between blood pressure
noses has been proven 23.
and stroke27. With each 10 mmHg inSubclinical changes are a syndrome crease, the risk of stroke increases by
in which three main forms are men- 30% to 45%. On the other hand, antitioned: the formation of carotid hypertensive therapy reduces the risk
plaque at predestination sites, the of stroke, as has been shown in a meappearance of thickening of the IMT ta-analysis that included more than
and the disturbance of elasticity in 40 studies and more than 188,000 pathe blood vessels of the brain. Recent- tients; lowering blood pressure by 10
ly, after the discovery of the sequence mmHg reduced the risk of stroke by
of the human genome, intensive re-
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33%28. Also, antihypertensive therapy
reduces the risk of recurrent stroke
by 24%29. Taking these facts into account, antihypertensive therapy is
recommended for all patients who
have had an ischemic stroke or TIA30.

mellitus (DM) is increased 2-5 times
compared to patients who do not
have diabetes36. Similar has been reported in various studies; the results
of the IRAS (Insulin Resistance Atherosclerosis Study) study37 showed
Several epidemiological studies: the a significantly faster progression of
ARIC study 31, the Framingham Heart intima medial thickening and the ocstudy32, and the MESA (Multi-Ethnic currence of heart and brain infarcStudy of Atherosclerosis)33 found a tion.
link between arterial hypertension The EDIC (Epidemiology of Diabetes
and the risk of developing carotid Interventions and Complications)
atherosclerotic disease.
study, in addition to the same finding
The SHEP study (Systolic Hyperten- as in the previous one, found that the
sion in the Elderly Program) found progression of atherosclerotic lesions
that systolic blood pressure equal to in the carotid arteries was slower in
or greater than 160 mmHg was one patients treated with invasive insulin
in patients treated conof the most important independent therapy than
38
ventionally
.
predictors of carotid stenosis34. Also,
the PROGRESS study (Preventing
Strokes by Lowering Blood Pressure
in Patients with Cerebral Ischemia)
showed that treatment with ACE inhibitors and diuretics significantly
reduces the risk of recurrent stroke35.

Evidence has been obtained in most
European and North American countries that diabetes is a risk factor for
all types of cerebrovascular disease,
but especially subcortical infarction
when associated with hypertension 39.

A very interesting question arises as
to whether antihypertensive therapy
is useful or leads to additional ischemia due to decreased cerebral perfusion in symptomatic patients with
a significant carotid artery stenosis.
On the other hand, if arterial hypertension lasts long enough, it can lead
to changes in small blood vessels,
leading to changes in brain mass that
are described on magnetic resonance
imaging as white mass “hyperintensities.” These white mass hyperintensities are crucial because they
are associated with poorer response
to treatment, consequent cognitive
impairment, as well as an increased
rate of deterioration and progression
to chronic forms of depression.

A large number of statistical studies by our and world authors show
a higher number of diabetics among
patients with manifestations of ischemic brain disease, which ranges
from 18 to 43%, while the percentage
of this disease in the general population is around 6%.

Diabetes mellitus - The risk of ischemic stroke in patients with diabetes

Interestingly, in Fischer’s initial
work, only 11% of his subjects with
subcortical infarctions suffered from
diabetes, so he felt that cerebrovascular disease was not associated with
diabetes.
Contrary to this opinion, the already mentioned study (Framingham Heart Study) indicates a significant prevalence of diabetes in 34%
of cases and that, in fact, it is an
important risk factor for the occur-
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rence of infarction, especially subcortical localization.

prevent or reduce non-hemorrhagic
strokes, or stroke, and mortality.

Hyperlipoproteinemia - Hyperlipoproteinemia (HLP) is the most responsible risk factor for the accelerated process of atherosclerosis. HLP
occurs due to disorders of lipid transmission due to accelerated synthesis or slowed degradation of lipoproteins, particles that carry cholesterol
or triglycerides in plasma.

Heart disease - People who have any
symptomatic or asymptomatic heart
disease, regardless of blood pressure
values, have twice higher risk to develop an ischemic stroke than people
who do not have heart problems.

Cardiovascular diseases are, logically, connected with cerebral ischemia,
considering that it is the same pathHyperlipidemia is generally known ological process - atherosclerosis,
as the main risk factor for arterio- which affects all blood vessels in the
sclerosis, with the main emphasis body, and is most often manifested in
on hypercholesterolemia and low- the coronary and cerebral arteries43.
density lipoprotein (LDL), while high- There is a clear association between
density lipoprotein (HDL) enables the an increased risk of ischemic stroke
elimination of cholesterol from the and the following heart disease: atricell. Today it is certainly clear that al fibrillation, valvular heart disease,
dyslipidemias are an important risk heart attack, coronary artery disease,
factor for cerebrovascular diseases, congestive heart failure, electrocarespecially for ischemic stroke, and diographically proven left ventricuthat the administration of drugs for lar hypertrophy, and possibly mitral
dyslipidemias, especially statins, with valve prolapse.
appropriate treatment of arterial hypertension, diabetes, cessation smok- Analysis of the database from the
ing and weight maintenance, is cru- Johns Hopkins Hospital for Cardiac
44
cial in the secondary prevention of Surgery , in which all patients were
followed prospectively, provided very
ischemic stroke40.
informative evidence related to the
This research is also confirmed by occurrence of stroke in this milieu45.
the European Guidelines for the Pre- In a total of 74% of patients, a stroke
vention of Cardiovascular Diseases, was registered on the day of the opwhich were jointly developed by ten eration and in 91% within the first
relevant European societies, includ- 3 days after the operation, which
ing the European Stroke Initiative41.
speaks in favor of the fact that the
Epidemiological studies show a strong stroke is directly related to the operaassociation between cholesterol and tive procedure. Stroke in this group
atherosclerosis of the carotid artery was found in 214 patients (3.6%), and
determined by measuring the thick- neuroimaging findings showed acute
ness of the intima-medial complex 42. infarction in 72%. As many as a quarAlmost all large, randomized, double- ter of these strokes were in the border
blind, and placebo-controlled clinical cortical fields of the middle cerebral
trials with statins, based on results artery. Survival of stroke patients in
published in the last fifteen years, this study was 67% in the first and
have clearly shown that statins can 47% after 5 years, which is less than
in the stroke group of the second

8

etiology. In addition, the results of a
study by Lee et al. clearly established
the understanding that severe systemic hypotension associated with a
significant carotid stenosis can cause
not only unilateral but also bilateral
infarcts in the border cortical zones
of the cerebral media artery46.

In recent years, the connection between obesity and neurological
diseases has been increasingly researched. Obesity is recognized as a
clear risk factor for cardiovascular
disease, however, the link between
obesity and stroke is still not completely clear. A published guide by the
Stroke Council of the American Heart
Association characterizes obesity as
a potential risk factor for stroke that
can be influenced 49.

Bad life habits and association of risk
factors - When risk factors for CAD or
arteriosclerosis are observed, smoking, alcohol consumption, obesity
and physical inactivity are classified In our study, obesity was slightly more
as bad habits, but they are also risk common in the group of patients with
factors that can be influenced.
subcortical infarction - 20 (50%) than
The obtained data agree with the data in the group of patients with cortical
from the literature on the harmful cerebral infarction - 14 (35%).
effects of cigarette smoking on the
development and progression of atherosclerosis. First of all, the results
of the Framingham study, which
included 4255 male and female respondents, aged 36 to 68, who were
followed for 26 years, indicate that
smoking significantly contributes to
stroke, and that the risk of stroke increases with the number of strokes
per day smoked cigarettes.

The influence of arrogance on arteriosclerosis is indirect. The dominant
site is a disproportionately large influence on the development of DM
by increasing insulin resistance,
which is almost proportional to the
patient’s body weight. This is understandable because obesity directly affects risk factors for cerebrovascular
diseases, primarily hypertension, elevated cholesterol levels and glucose
Progression of atherosclerosis of the intolerance.
carotid arteries was found not only in Research conducted in recent years
active smokers but progression of ath- has shown that heredity plays a sigerosclerotic changes of the carotid ar- nificant role in the etiology of cereteries was also found in non-smokers brovascular diseases, and that many
who were exposed to passive smoking47. risk factors for stroke are genetically
50
Similar results were published in the determined .
Cardiovascular Health Study; the degree of carotid artery stenosis was
higher in current than in former
smokers, with a significant correlation between the degree of stenosis
and the number of cigarettes smoked
per day and years of smoking48. The
obtained results speak in favor of the
fact that the effect of smoking is reversible and should be an incentive
for smokers to stop this bad habit.

Several studies have shown a clear
role of genetic factors for all types of
cerebrovascular disease, both ischemic and hemorrhagic.
Studies that have tried to bring the
answer to the question of whether
stroke is a genetic disease in itself
have yielded controversial results.
Analysis of our results has shown
that more patients with a positive
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family history were in the group with
subcortical cerebral infarction - 24
(60%) than in the group of patients
with cortical cerebral infarction - 17
(42.5%).

sion, diabetes, smoking, and dyslipidemia are independently associated
with a significant extracranial carotid artery stenosis (CAS). Prevalence
of moderate stenosis increases with
By analyzing the data from the inevi- age in both men and women, but men
table Framingham study, a general at all ages have the higher prevalence
risk profile for cerebrovascular dis- estimates.
eases was defined, with the help of
which it is possible to isolate those References
10% of the members of the populaMoore WS. Fundamental Considertion who will later develop a stroke. 1.
ations in Cerebrovascular Disease.
This profile consists of five risk facIn Rutherford RB: Vascular Surgery
tors: elevated systolic blood pressure,
6E. Elsevier,2005.p.1882
elevated serum cholesterol, glucose
intolerance, smoking, and electrocar- 2. Stary HC. Natural history and hisdiographically proven left ventricutologicalal classification of athlar hypertrophy.
erosclerotic lesions: An update.
This finding is important because according to data from the Framingham study, in patients who did not 3.
have any or had one of the valid risk
factors, the risk of getting a stroke
in five years is 22%, compared to the
risk of 42% in individuals with three
or four pronounced risk factors.

Arterioscler Thromb
2000;20:1177-1178

Therefore, it should be emphasized
that the existence of several risk factors, their duration, as well as the
expression of each factor separately,
are positively correlated with the appearance of CAD.

4.

The European Stroke Organization
(ESO) Executive Committee and the
ESO Writing Committee. Guidelines
for management of ischemic stroke
and transient ischaemic attack
2008, Update January 2009

5.

European Stroke Executive Committee and the Eusi Writing Committee. European stroke initiative
recommendations for stroke management – Update 2003. Cerebrovasc Dis 2003;16:311-37

Conclusion
The results of this study can be used
to define carotid artery disease in a
population with risk factors. In our
study group, prevalent patients were
smokers, those with HLP and dia- 6.
betes. Increased IMT is linearly correlated with smoking, HLP and HTA
and carotid stenosis is correlated
with HTA, HLP, DM and smoking. Our
study has established that conventional risk factors such as hyperten- 7.

10

Vasc

Biol

Virmani R, Kolodgie FD, Burke AP,
et al. Atherosclerotic plaque progression and vulnerability to rupture: angiogenesis as a source of intraplaque hemorrhage. Arterioscler
Thromb Vasc Biol 2005;25:2054–20

Feigin VL, Lawes CMM, Bennett DA,
Anderson CS. Stroke epidemiology:
a review of population based studies of incidence, prevalence and
case-fatality in the late 20th century. Lancet Neurol 2003;2:43-53
Sacco RL, Wolf PA, Kannel WB Mc-

Namara PM. Survival and recurrence following stroke: The Framingham Study. Stroke 1982;13:290-5
8.

Vučić-Janković M, Dimitrijevic D,
RadovicLj. Kardiovaskularne bolesti
u S Jugoslaviji, SZZZ, Beograd, Publikacije zavoda 18, 1996

9.

10.

Risk in Communities Study. ARIC
Investigators. Arch Intern Med
1996; 156 (17): 1983-1989
17.

National Center for Health Statistics. Annual summary of births,
marriages, divorces and deaths,
United States 1994. Monthly Vital
Statistics Report 1995; 43:13

Bacha J, Aboud E, Courreges JP.
Prevalence and aspects of arteriopathies in noninsulin- dependent diabetes mellitus with severe hypertension. Arch Mal Coeur Vaiss 1997;
90(8): 1065-1069

18.

Prospective Studies Collaboration.
Cholesterol, diastolic blood pressure, and stroke.

Lewis GF, Rader DJ. New insights
into the regulation of hdl metabolism and reverse cholesterol transport. Circ Res 2005;96:1221-1232

19.

Irace C, Pujia A, Motti C, Massimo
F, Gnasso A. Carotid atherosclerosis in subjects with different hyperlipidaemia phenotypes. Int Angiol
1998; 17(1): 15-21

13.000 strokes in 450.000 people in 45
prospective cohorts. Lancet 1995;
346:1647-53
11.

Micieli G, Cavallini A, Bosone D, Poli
M, Nappi G. Carotid artery atherosclerosis and risk factors for stroke
in a selected population of asymptomatic men. Funct Neuroi 1998;
13(1): 27-35

12.

Verhaeghe R. Epidemiology and
prognosis of peripheral obliterative
arteriopathy. Drugs 1998; 56 (l3):
1-10

13.

Strong JP, Guzman MA. Decrease in
coronary atherosclerosis in New Orleans Lab Invest 1980; 43: 297

14.

Spence JD, Norris et al. Infection,
inflammation and atherosclerosis.
Stroke 2003; 34: 333-334

15.

Tartiere JM, Kesri L, Safar H, Girerd X, Bots M, Safar ME, Blacher J. J
Hum Hypertension 2004; 18(5):32531

16.

Arnett DK, Tyroler HA, Burke G,
Hutchinson R, Howard G, Heiss G.
Hypertension and subc1inical carotid artery atherosc1erosis in blacks
and whites. The Atherosc1erosis

20. Yasaka M, Yamaguchi T, Shichiri M.
Distribution of atherosclerosis and
risk factors in atherothrombotic occlusion. Stroke 1993; 24: 206-211
21.

Jerrard-Dunne P, Sitzer M, Risley P,
Steckel DA, Buehler A, von Kegler S,
Markus HS. Interleukin-6 promoter
polymorphism modulates the effects of heavy alcohol consumption
on early carotid artery atherosclerosis: the Carotid Atherosclerosis
Progression Study (CAPS). Stroke
2003; 34: 402-407

22.

Paganini - Hill A, Lozano E, Fischberg G, Perez Barreto M, Rajamani
K, Ameriso SF et al. Infection and
risk of ischemic stroke: differences among stroke subtypes. Stroke
2003; 34(2): 452-7

23.

Fox CS, Cupples LA, Chazaro I, Polak JF, Wolf PA, D’Agostino RA at
al. Genomewide linkage analysis for
internal carotid artery intimal mediai thickness: evidence for linkage
rochrornosome 12. Am J Hum Genet 2004; 74: 253-261.

11

24.

25.

Nissen SE, Tsunoda T, Tuzcu EM,
Schoenhagen P, Cooper CJ, Yasin M,
et al. Effect of recombinant apoaimilano on coronary atherosclerosis
in patients with acute coronary syndromes: A randomized controlled
trial. JAMA. 2003;290:2292-2300
Furie KL, Kasner SE, Adams RJ, et
al. Guidelines for the prevention
of stroke in patients with stroke or
transient ischemic attack: a guideline for healthcare professionals
from the American Heart Association/American Stroke Association.
Stroke 2011;42:227–276.

26.

Neal B, MacMahon S, Chapman N,
Blood Pressure Lowering Treatment
Trialists’ Collaboration. Effects of
ACE inhibitors, calcium antagonists,
and other blood-pressure- lowering
drugs: results of prospectively designed overviews of randomised trials. Lancet 2000;356:1955–64

27.

Rashid P, Leonardi-Bee J, Bath P.
Blood pressure reduction and secondary prevention of stroke and
other vascular events: a systematic
review. Stroke 2003;34:2741– 8

28.

Rothwell PM, Eliasziw M, Gutnikov
SA, et al. Endarterectomy for symptomatic carotid stenosis in relation
to clinical subgroups and timing of
surgery. Lancet 2004;363:915–24

29.

Howard G, Manolio TA, Burke GL, et
al, The Atherosclerosis Risk in Communities (ARIC) and Cardiovascular
Health Study (CHS) Investigators.
Does the association of risk factors
and atherosclerosis change with
age? An analysis of the combined
ARIC and CHS cohorts. Stroke 1997;
28(9): 1693–1701

30.

Wilson PW, Hoeg JM, D’Agostino RB,
et al. Cumulative effects of high cholesterol levels, high blood pressure,

12

and cigarette smoking on carotid
stenosis. N Engl J Med 1997;337:516
–22.
31.

Psaty BM, Arnold AM, Olson J, et al.
Association between levels of blood
pressure and measures of subclinical disease multi-ethnic study of
atherosclerosis. Am J Hypertens
2006;19:1110 –7

32.

Karapanayiotides T, PiechowskiJozwiak B, van Melle G, et al. Stroke
patterns, etiology, and prognosis
in patients with diabetes mellitus.
Neurology 2004;62:1558–62

33.

Haffner SM, Agostino RD Jr, Saad
MF, et al. Carotid artery atherosclerosis in type-2 diabetic and nondiabetic subjects with and without
symptomatic coronary artery disease (The Insulin Resistance Athero- sclerosis Study). Am J Cardiol
2000;85:1395–400

34.

Nathan DM, Lachin J, Cleary P, et
al. Intensive diabetes therapy and
carotid intima- media thickness in
type 1 diabetes mellitus. N Engl J
Med 2003;348:2294–303

35.

Kadoglou NP, Avgerinos ED, Liapis
CD. An update on markers of carotid atherosclerosis in patients with
Type 2 diabetes. Biomark Med 2010;
4(4):601-9

36.

Baigent C, Keech A, Kearney PM, et
al. Efficacy and safety of cholesterol-lowering treatment: prospective
meta-analysis of data from 90,056
participants in 14 randomised trials
of statins. Lancet 2005;366: 1267–78

37.

Briel M, Studer M, Glass TR, et al. Effects of statins on stroke prevention
in patients with and without coronary heart disease: a meta- analysis
of randomized controlled trials. Am
J Med 2004;117:596 – 606

38.

Amarenco P, Labreuche J, Lavallee
P, et al. Statins in stroke prevention
and carotidatherosclerosis: systematic review and up-to-date metaanalysis. Stroke 2004;35:2902–9.

39.

Josephson SA, Bryant SO, Mak HK,
et al. Evaluation of carotid stenosis
using CT angiography in the initial
evaluation of stroke and TIA. Neurology 2004;63:457–60

40. O’Regan C, Wu P, ArovrP, Perri 0,
Mills EJ. Statin therapy in stroke
prevention: a meta- analysis involving 121,000 patients. AmJ Med
2008;121:24-33
41.

Živković M, Šternić N, Kostić VS.
Ishemična bolest mozga. Zavod za
udžbenike I nastavna sredstva, Beograd, 2000

42.

Lee P.H., Bang I, S Joo, et al. Pathogenesis of deep white matter medullary infarcts: a diffusion weighted
magnetic resonance imaging study.
J Neurol Neurosurg Psychiatry
2005;76:1659–1663

43.

Howard G, Wagenknecht LE, Cai J,
et al. Cigarette smoking and other
risk factors for silent cerebral infarction in the general population.
Stroke 1998;29:913–7

44.

Suk SH, Sacco RL, Boden-Albala B
at al. Abdominal obesity and risk of
ishemic stroke: the northern Manhatten Stroke Study. Stroke 2003;34:
1586- 1592

45.

Casas JP. Hingorani AD, et al. Metaanalysis of genetic studies in ischemic stroke: thirty-two genes involving approximately 18,000 cases
and 58,000 controls. Arch Neurol
2004;61:1652-1661

46.

Roger VL et al. American Heart Association Statistics Committee and
Stroke Statistics Subcommittee.

Heart disease and stroke statistics
– 2011 update: a report from the
American Heart Association. Circulation 2011;123:e18-e 209
47.

Heart Protection Study Collaborative Group. MRC/ BHF Heart Protection Study of cholesterol-lowering
with simvastatin in 20.536 high-risk
individuals: a randomised placebocontrolled trial. Lancet 2002;360:722

48.

George J, Rapsomaniki E, Pujades‐
Rodriguez M, Shah AD, Denaxas
S, Herrett E, Smeeth L, Timmis A,
Hemingway H. How does cardiovascular disease first present in
women and men? Circulation 2015;
132:1320–1328.

49.

Goessens BM, Visseren FL, Kappelle
LJ, Algra A, van der Graaf Y. Asymptomatic carotid artery stenosis and
the risk of new vascular events in
patients with manifest arterial disease: the SMART study. Stroke 2007;
38:1470–1475.

50. de Weerd M, Greving JP, Hedblad B,
Lorenz MW, Mathiesen EB, O’Leary
DH, et al. Prevalence of asymptomatic carotid artery stenosis in the
general population: an individual
participant data meta-analysis.
Stroke 2010; 41:1294–1297

13

