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ABSTRACT
Introduction: Risk factors for development of extremity artery atherosclerosis are the same as for coronary and cerebrovascular athero-
sclerosis namely, diabetes mellitus, hyperlipidemia, arterial hypertension, age and smoking. Atherosclerosis is polyarterial disease that 
clinically manifests itself most frequently in the form coronary, cerebrovascular or peripheral arterial disease (PAD). All of them have 
common, ominous and final pathologic step – atherosclerotic plaque rupture that might eventually lead to atherothrombosis and signs of 
ischemia. There are few studies of risk factor for peripheral artery disease (PAD). Aim of study: To identify prevalence of known risk fac-
tors for atherosclerosis in patients treated for acute atherothrombosis of extremity arteries. Patients and methods: Eighty patient were 
analyzed with regard to the prevalence of five risk factors for atherosclerosis (diabetes mellitus, smoking, hypertension, hyperlipidemia 
and age). 80 patients were divided into two groups (Group A and B ) depending on country i.e. hospital where they received treatment for 
acute atherothrombosis of extremity artery. Group A consisted of patients treated at Clinic for vascular surgery in Sarajevo, while patients 
in Group B were treated in Trollhattan in Sweden at NAL hospital. This study was clinical, comparative, retrospective-prospective. Re-
sults: In group A, 20% of patients had diabetes mellitus while in group B prevalence of diabetics was lower (12,5%) but difference was not 
statistically significant p>0.05. Sixty percent of patients (60%) in group A were smokers. In Sweden, habit of smoking is not as common 
as in Balkan countries and consequently only 22,5% of patients were smokers in Group l, difference was statistically significant, p<0.05. In 
patients assigned to group A, 42.5% of them had diagnosis of hypertension while in Group B, 35% of patients were hypertensive. Difference 
was not statistically significant, p>0.05. 37.5% of patients in group A and 20% of patients in group B had hyperlipidemia. Difference was 
not statistically significant, p>0.05. In Group A mean age of patients was 67.85 years while mean age in Group B was 73.63. Age difference 
was statistically significant, p<0.05. Conclusion: Prevalence of risk factors of atherosclerosis in peripheral artery disease were evaluated 
in this study. Significant difference in prevalence of two risk factors were determined namely, smoking and mean age of occurrence of 
atherothrombosis. Quiting smoking and adopting healthier life habits may lead to reduction of prevalence PAD in younger patients in 
Bosnia and Herzegovina.
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1. INTRODUCTION
Atherosclerosis is polyarterial disease clinically mani-

festing itself most frequently in the form coronary, cere-
brovascular or peripheral arterial disease (PAD). All of 
them have common, ominous and final pathologic step 
- atherosclerotic plaque rupture that might eventually 
lead to atherothrombosis and signs of ischemia (1). Many 
epidemiological and autopsy-based studies have shown 
that atherosclerosis is influenced by cardiovascular risk 
factors. Risk factors for the development of peripheral 
atherosclerosis are the same as for coronary and cerebro-
vascular atherosclerosis namely diabetes mellitus, hyper-
lipidemia, arterial hypertension, and smoking. As there 
are few studies of risk factor for peripheral arterial occlu-
sive disease (PAD), treatment recommendations are often 

based on studies in patients with coronary or cerebrovas-
cular atherosclerosis (2). Cigarette smoking and hyper-
cholesteremia are most important risk factors in coronary 
artery disease while arterial hypertension and diabetes 
mellitus are more frequently present among patients with 
cerebrovascular disease. Lower extremity atherosclerosis 
is considered to be strongly related to smoking and dia-
betes mellitus (3). Between 50 –70% of patients with PAD 
have symptoms or electrocardiographic signs of isch-
aemic heart disease. Patients with symptomatic PAD have 
at least a 30% risk of increased mortality within 5 years 
rising almost to 50% within 10 years, resulting primari-
ly from myocardial infarction or stroke. Together these 
events are responsible for 60 % and 12% of total mortality 
rate, respectively (4, 5, 6).
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2. AIM OF STUDY
Aim of this study was to identify prevalence of known 

risk factors for atherosclerosis in patient treated for acute 
atherothrombosis of extremity arteries at the Clinic for 
vascular surgery in Sarajevo and to compare them with 
prevalence of risk factors for the same subset of patients 
that were treated in NAL hospital in Sweden.

3. PATIENTS AND METHOD
Eighty patients were analyzed with regard to the prev-

alence of fi ve risk factors for atherosclerosis (diabetes 
mellitus, smoking, hypertension, hyperlipidemia and 
age). Patients were divided into two groups depending 
on country i.e. hospital where they received treatment 
for acute atherothrombosis of extremity artery. Th ey had 
ischemia that was classifi ed as IIA Rutherford category. 
Group A consisted of 40 patients treated surgically for 
atherothrombosis at the Clinic for vascular surgery in Sa-
rajevo from 2005-2009. In group B 40 patients received 
endovascular treatment for acute atherothrombosis in 
NAL hospital in Sweden. Th ey were treated during period 
2007-2012. Th is study was clinical, comparative, retro-
spective-prospective. All data were obtained from history 
of patient illness and laboratory fi ndings. All subjects were 
interviewed and examined by a vascular surgeon and the 
following parameters were recorded: age, smoking hab-
its (patients that used to smoke more then 10 cigarettes 
per day were included in study), history of hypertension 
(RR>130/90), diabetes mellitus, and history of hyperlipid-
emia. Statistical analysis was based on 5% level of statisti-
cal signifi cance. Parametric t test along with Fisher exact 
test was used and calculated from SPSS version 19.0

4. RESULTS
Results are presented on tables 1-5.
In group A, 20% of patients had diabetes mellitus 

while in group B prevalence of diabetics was lower 
(12,5%) but diff erence was not however statistically 
signifi cant p>0.05 (Table 1). Diabetes mellitus is an 
important risk factor for PAD and it infl uences the 
prognosis of the disease. In the United Kingdom Pro-
spective Diabetes Study (UKPDS) of patients with type 
2 diabetes, 1% increase in HbA1c was associated with 
a 28% increase of the risk for development of PAD in 
the next 6 years of follow-up period (7). Diabetes is an 
independent risk factor for increase in postoperative 
amputation rate and complications (8). In some stud-
ies it has been found to predict hospital and long term 
mortality (9).

Sixty percent of patients (60%) in group A were 
smokers. In Sweden, habit of smoking is not as com-
mon as in Balkan countries and consequently only 
22.5% of patients were smokers in Group B, (Table 
2). Th is diff erence had statistical signifi cance, p<0.05. 
Smoking is a major risk factor for both occurrence and 
progression of PAD as well as critical limb ischemia.10 
All eff orts should be made by health care workers to 
persuade a patient to quit smoking and all available 
forms of nicotine replacement therapy ( transdermal 
patch, nasal spray, inhaler and sublingual tablets) 
have shown in a meta-analysis to increase the odds of 

success in quitting smoking approximately 1.5 to 2 folds 
regardless of any additional support provided to the pa-
tient (11). Furthermore a sustained release formulation 
of antidepressant bupropion can help relieve nicotine ab-
stinence symptoms (11). Even after leg revascularization, 
continued smoking negatively aff ects both patency rates 
and survival (12).

In European primary care patients with both symptom-
atic and non-symptomatic PAD and among American 
patients undergoing interventions for PAD, prevalence 
of arterial hypertension in 65–78% of patients has been 
presented (13, 14, 15). In patients assigned to group A, 
42,5% of them had diagnosis of hypertension while in 
Group B, 35% of patients were hypertensive. Th e diff er-
ence between analyzed groups was not statistically signif-
icant p>0.05, (Table 3). In a Cochrane review, reduction in 
systolic blood pressure of 10mmHg was associated with 
a 13% reduction in risk of micro vascular events and an 
11% reduction for myocardial infarction.16 In UKPDS, re-
ductions in risks of macro and micro vascular complica-
tions in the group assigned to tight blood pressure control 
(achieved 144/82) compared with the group assigned to 
less tight blood pressure control (achieved 154/87) were 
signifi cant; reductions of 32% in deaths related to diabe-
tes (p=0.019), 44% in strokes (p=0.013) and 37% in micro 
vascular endpoints (p=0.0092) after mean follow-up of 8.4 
years (17, 18).

From total amount 37.5% of patients in group A and 20% 
of patients in group B had hyperlipidemia. Th is diff erence 
was not statistically signifi cant, (Table 4). Although hy-
perlipidemia has received considerably less attention as a 
risk factor in PAD than in coronary heart disease, there 
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In group A,  20% of patients had diabetes mellitus while in group B  prevalence of diabetics 
was lower (12,5%) but difference  was not however statistically significant p>0.05 ( table 1 ). 
Diabetes mellitus is an important risk factor for PAD  and it influences  the prognosis of the 
disease. In the United Kingdom Prospective Diabetes Study (UKPDS) of patients with type 2 
diabetes, 1% increase in HbA1c was associated with a 28% increase of the risk for 
development of PAD in the next 6 years of follow-up period.7 Diabetes is an independent risk 
factor for increase in postoperative amputation rate and complications.8 In some studies it has 
been found to predict hospital and long term mortality.9  

Sixty percent of patients (60%) in group A were smokers. In Sweden, habit of smoking is not 
as common as in Balkan countries and consequently only 22.5% of patients were smokers in 
Group B, (Table 2 ). This difference had statistical significance, p<0.05.  Smoking is a major 
risk factor for both occurrence and progression of  PAD as well as critical limb ischemia.10 
All efforts should be made by health care workers  to persuade a patient to quit smoking and 
all available forms of nicotine replacement therapy ( transdermal patch, nasal spray, inhaler 
and sublingual tablets) have shown in a meta-analysis to increase the odds of success in 
quitting smoking approximately 1.5 to 2 folds  regardless of any additional support provided 
to the patient.11 Furthermore a sustained release formulation of antidepressant bupropion can 
help relieve nicotine abstinence symptoms.11 Even after leg revascularization, continued 
smoking  negatively affects both patency rates and survival.12  
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among American patients undergoing interventions for PAD,  prevalence of arterial 
hypertension in 65–78% of patients has been presented.13,14,15 In patients assigned to group A, 
42,5% of them had diagnosis of hypertension while in Group B,  35% of patients were 
hypertensive. The difference between analyzed groups was not statistically significant p>0.05, 
(Table 3). In a Cochrane review,  reduction in systolic blood pressure of 10 mmHg was 
associated with a 13% reduction in risk of microvascular events and an 11% reduction for 
myocardial infarction.16 In UKPDS, reductions in risks of macro and microvascular 
complications in the group assigned to tight blood pressure control (achieved 144/82) 
compared with the group assigned to less tight blood pressure control (achieved 154/87) were 
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are several indications of unfavorable effects of hyperlip-
idemia on PAD. 

5. DISCUSSION
Hypertriglyceridemia independently increases the risk 

for progression of intermittent claudication to critical 
limb ischemia. In a meta-analysis of randomized con-
trolled trials, lipid lowering drug treatment was at least as 
effective in diabetic patients as in non-diabetic patients. 
For primary prevention, the risk reduction for major cor-
onary events was 21% (95% CI 11%–30%) and 23% (12% 
-33%) in patients with and without diabetes respectively 
(19). European recommendations propose targets for lip-
id lowering treatment in subjects with established arterial 
disease, including PAD, of total cholesterol <4.5mmol/l 
and LDL cholesterol <2.5mmol/l (20).

The prevalence of intermittent claudication would ap-
pear to increase from about 3% in patients aged 40 to 6% 
in patients aged 60 years. Therefore, atherosclerotic bur-
den is independently associated with age. Group A had 
average age of 67.85 years while mean age in Group B 
was 73.63 years. Age difference is statistically significant, 
p<0.05 (Table 5). It is evident that atherosclerosis inflicts 
its morbidity at an earlier age in Bosnia and Herzegovina 
partly because of increased prevalence of cigarette smok-
ing among population. Other factors such as eating hab-
its, lack of daily exercise may also play a significant role 
but were not evaluated in this study.

6. CONCLUSION
Prevalence of five risk factors of atherosclerosis in pe-

ripheral artery disease was evaluated in this study. Sig-
nificant difference in prevalence of two risk factors was 
determined namely, cigarette smoking habit and age of 
occurrence of PAD. Acute atherothrombosis affect pe-
ripheral arteries at younger age in group of patients treat-
ed in Bosnia and Herzegovina as compared to group of 
patients that were analyzed in Sweden. Smoking as risk 
factor is more prevalent in Bosnia and Herzegovina and 
may be regarded as one of factors responsible for occur-
rence of PAD in our population at younger age as com-
pared to control group. Quitting smoking and adopting 
healthier life habits may lead to reduction of prevalence 
PAD in younger patients in Bosnia and Herzegovina.
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