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ABSTRACT  

The World Health Organization (WHO) definition of stroke is: “rapidly developing 

clinical signs of focal (or global) disturbance of cerebral function, with symptoms 

lasting 24 hours or longer or leading to death, with no apparent cause other than of 

vascular origin”. Since many years, the risk of ischemic stroke is assessed, and the 

most important factors include hypertension, tobacco smoking, lack of physical 

activity, atrial fibrillation and diabetes (so called “Big Five”), followed by the lipid 

disorders. Despite of the fact that ischemic stroke is included in the group of 

cardiovascular diseases and due to its multifactor etiology and highly heterogeneous, 

the relations between lipid disorders and the risk of the stroke is not that much direct 

and explicit as it is regarding the heart failure or peripheral vascular atherosclerosis.  

The American Heart Association/American Stroke Association (AHA/ASA) 

guidelines for the primary prevention of stroke inform that, there are no direct and 

explicit relations between the level of cholesterol and the frequency of the stroke in 

general, however those relations are far more direct when it comes to determine the 

subtypes of the stroke including ischemic or hemorrhagic, as well as regarding 

ischemic stroke in large or small vessel disease. The ischemic stroke is classified in 

different way, depending on data such as, for example etiology factor, time of 

symptoms, the scope of neurology deficit and localization of changes due to the 

stroke. For the purpose of this paper two classifications of the stroke would be used. 

First, the TOAST (Trial of ORG 10172 in Acute Stroke Treatment) classification from 

1993 taking into consideration the etiology of the stroke. Second, the clinical 

classification according to OCSP (Oxfordshire Community Stroke Project), which is 

based on the type of clinical syndrome assigned to the cerebral ischemia  provided 

with a given artery. There are not many studies focused only to assess the relations 

between lipids disorders and the risk of  ischemic stroke. Usually the ischemic stroke 

is included on the list of cardiovascular diseases and is assessed as a group of 

diseases. There are no direct and explicit relations between the values of the 

particular lipid fractions and the risk of ischemic stroke, the course of disease and 

prognosis. Meta-analysis of numerous large study researches allowed only to 

demonstrate the relation between decreased HDL cholesterol level and the risk of 



ischemic stroke. Until now, the main interest of clinicians regarding prevention of 

cardiovascular diseases, including stroke, was focused on the assessment of LDL 

cholesterol level as the most atherogenic molecule. At present, it is already known 

that novel lipid-related markers such as atherogenic indexes: total cholesterol/ HDL 

cholesterol, LDL cholesterol/HDL cholesterol, triglycerides/ HDL cholesterol, non-

HDL cholesterol, apolipoprotein B and remnants, have appropriately significant value 

in the risk of atherosclerosis process. The review of the resent scientific literature 

show that there are some research papers assessing the significance of those 

biomarkers for the risk of ischemic heart disease, however there are still missing 

researches regarding the ischemic stroke.  

The main aim of this paper was to assess a lipid profile fraction extended for non-

HDL cholesterol, remnants and lipid indexes among ischemic stroke patients set as 

no etiology diversified disease and expanding this assessment with reference to the 

etiology of stroke. The study was conducted among 534 ischemic stroke patients 

hospitalized between 2010 and 2014 in Stroke Department of Medical Center. 

Gathered data were compared with properly selected (regarding age, sex and BMI 

index) control group of 160 respondents with a negative medical history of ischemic 

stroke.  

Diagnosis of ischemic stroke was given based on sudden disturbance of cerebral 

function, with symptoms lasting longer than 24 hours (according to the WHO 

definition of stroke) as well as results of CT or/and MRI. Study group and control 

group were compared in reference to demographic data, factors of risk of ischemic 

stroke, prophylaxis treatment, biochemical and morphology blood parameters as well 

as an extended lipid profile.  

In order to determine the etiology of stroke among ischemic stroke patients 

additional diagnostic investigations were conducted: Carotid Artery Duplex Scan, 

heart echo scan, holter-ECG, ambulatory blood pressure monitoring, and additional 

diagnostic procedures depending on indication. Afterwards particular values of 

extended lipid profile in subgroups with diversified etiology of stroke (TOAST 

classification) and diversified clinical syndromes (OCSP classification) were 

assessed.   

Results obtained by comparison of extended lipid profile of all ischemic stroke 

patients and control group were similar to other studies from literature and showed 

the decreased HDL cholesterol level among ischemic stroke patients. This result also 



had epidemiologically negative impact on increasing values of all atherogenic 

indexes. The other lipid profile parameters did not show differences between both 

groups.  

 The analysis including etiology diversification of strokes showed some additional 

relations:   

- ischemic stroke in large vessel indicated the highest correlation with an elevated 

triglycerides level and triglycerides/ HDL cholesterol index 

- increased values of low-density lipoprotein (LDL cholesterol, non-HDL 

cholesterol, remnants) were observed among ischemic stroke patients caused by 

small vessel disease  

- no leading biomarker in dyslipidemia among ischemic stroke patients with 

cardio-embolic etiology was observed  

- clinical classification OCSP showed coexistence of dyslipidemic disorders 

(decreased HDL cholesterol level and increased LDL cholesterol level and non-HDL 

cholesterol level) among ischemic stroke patients located in front basin cerebral 

vasculature 

The above observations enforce that hypercholesterolemia is significantly 

important in the process of atherogenesis in small and medium intracranial vessels 

as well as hypertriglyceridemia in the process of atherogenesis in large extrenal-and 

intracranial vessels. 

There is a need for better stratification regarding risk of ischemic stroke related 

with lipid disorders, including non-HDL cholesterol level and atherogenic index, 

especially triglycerides/ HDL cholesterol. 


