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ABSTRACT

INTRODUCTION: There is rising evidence of the role of hyperlipidemia and dyslipidemia in the develop-

ment of acute ischemic stroke (AIS). There is a considerable risk for AIS in adult individuals with these ab-

normalities. Our purpose was to reveal the incidence rate of the disorders of lipid metabolism in adult AIS 

patients.

MATERIAL AND METHODS: We examined 129 male and 129 female patients with AIS at a mean age of 

70.59±7.22 years hospitalized in the First Clinic of Neurology, St. Marina University Hospital of Varna in 

2007-2013. The serum levels of total cholesterol, triglycerides, HDL- and LDL-cholesterol at admission were 

examined. Statistical data processing was performed by ANOVA as t-criterion was considered significant if 

p<0.05. 

RESULTS: The mean values of total cholesterol and LDL-cholesterol were slightly elevated while those of 

triglycerides were slightly reduced. The mean values of total cholesterol and triglycerides were higher in 

males than in females. Total cholesterol values were considerably more commonly higher in females than 

in males as the mean total cholesterol concentrations were higher in the female patients with normal, de-

creased and increased levels of this parameter. LDL-cholesterol was more commonly elevated as its mean 

values were higher in the female patients with its normal, decreased and increased levels.

CONCLUSION: A regular control of the parameters of lipid metabolism and keeping-up the healthy life-

style in adult individuals and in patients with cardiovascular diseases could ensure a successful prevention 

of ischemic stroke.

Keywords: acute ischemic stroke; total cholesterol; triglycerides; HDL-Cholesterol, LDL-Cholesterol 

INTRODUCTION

Acute ischemic stroke (AIS) is the most com-
mon cerebrovascular disease worldwide. Numerous 
recent publications deal with the role of disorders of 
the lipid metabolism in the prognosis (1-6) of AIS. 
Meanwhile, a variety of risk factors for AIS has been 
identified. Here belong the common disturbances of 
lipid metabolism which are considerably widespread 
among the young and, especially, among adult Bul-
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garian population, too. That is why effective and 
timely prevention of AIS is of rising socio-medical 
importance.

Our purpose was to reveal the incidence rate of 
the abnormalities of some routine parameters of lip-

id metabolism in adult male and female AIS patients.

MATERIAL AND METHODS 

We examined 129 male and 129 female patients 
with AIS at a mean age of 70.59±7.22  years hospi-
talized in the First Clinic of Neurology, St. Marina 
University Hospital of Varna in 2007-2013. The se-
rum levels of total cholesterol, triglycerides, HDL- 
and LDL-cholesterol at admission were examined. 
Statistical data processing was performed by using of 
ANOVA as t-criterion was considered significant if 

p<0.05. SPSS, version 13.0 software was applied.

RESULTS

Our results illustrate the role of several lipid 
metabolism-related risk factors for AIS etiopatho-
genesis in adulthood.

The mean serum levels of these parameters of 
lipid metabolism such as total cholesterol, triglycer-
ides, HDL- cholesterol and LDL-cholesterol in AIS 
patients are illustrated on Table 1 through Table 3 as 
well as on Figure 1 through Figure 4. 

The mean values of total cholesterol and LDL-
cholesterol are slightly elevated while those of triglyc-
erides are slightly reduced. The mean values of total 
cholesterol and triglycerides are higher in males than 
in females. The analysis of the number and relative 
share of the patients with normal, decreased and in-
creased values of these lipid parameters reveals the 
frequency of their anomalies and thus illustrates the 
importance of their regular examinations under out-
patient conditions for preventive purposes. 

The number of our AIS patients with normal 
total cholesterol (Figure 1) and HDL-cholesterol con-
centrations (Figure 3) prevails. Only a few patients 
present with very low or very high HDL-cholester-
ol levels (Figure 3). In most AIS patients, there are 
moderately to considerably reduced triglyceride val-
ues (Figure 2). The number of the patients with nor-
mal LDL-cholesterol concentrations is similar to that 
of the patients with moderately elevated LDL-choles-
terol values (Figure 4). There are, however, single AIS 
patients with considerably increased levels of this pa-
rameter, too (Figure 4).

Total cholesterol values are considerably more 
often higher in females than in males as the mean to-
tal cholesterol concentrations are higher in the female 
patients with normal, decreased and increased levels 
of this parameter. LDL-cholesterol is more common-

Serum lipids
Mean values (mmol/L)

males females total

total cholesterol (n=257) 5.11±1.57 5.51±1.32 5.31±1.46

triglycerides (n=256) 1.88±1.26 1.99±1.41 1.94±1.34

HDL-cholesterol (n=234) 1.34±0.50 1.33±0.46 1.34±0.48

LDL-cholesterol (n=235) 2.47±1.24 2.81±1.22 2.64±1.24

Table 1. Mean serum lipid values in adult AIS patients at admission

Serum lipids 
(mmol/L)

patients with 
normal values

patients with increased 
values

patients with 
decreased values

males females males females males females

total cholesterol 4.30±0.62 4.38±0.58 6.61±1.50 6.37±0,94 2.32±0.28 1.33±0.0

triglycerides 2.70±0.10 2.69±0.09 4.21±1.35 3.96±2,25 1.38±0.54 1.51±0.52

HDL-cholesterol 1.25±0.15 1.27±0.17 2.07±0.50 2.02±0,61 0.84±0.12 0.79±0.16

LDL-cholesterol 1.65±0.49 1.83±0.51 3.65±1.00 3.78±0,89 - -

Table 2. Mean normal and pathological serum lipid values in adult AIS patients at admission
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ly elevated in our AIS patients. Its mean values are 
higher in the female patients who present with nor-
mal, decreased and increased LDL-cholesterol levels. 
The number and relative share of the male patients 
with increased and with decreased HDL-cholesterol 
values are higher than the number and relative share 
of the female ones. Our male AIS patients with nor-
mal triglyceride levels and our female AIS patients 
with reduced triglyceride levels considerably prevail. 

Second come the females with elevated and the males 

with reduced triglyceride values.

DISCUSSION

Our results indicate the presence of hyperlip-
idemia such as enhanced total cholesterol and LDL-
cholesterol and dyslipidemia such as reduced tri-
glycerides along with either increased, or decreased 

Fig. 1. Distribution of AIS patients according to total 
cholesterol values

Fig. 2. Distribution of AIS patients according to 
triglyceride values

Fig. 3. Distribution of AIS patients according to HDL-
cholesterol values

Fig. 4. Distribution of AIS patients according to LDL-
cholesterol values

Serum lipids (mmol/L)
% of patients with increased values % of patients with decreased values

males females total males females total

total cholesterol 36.43 58.14 47.29 2.33 0.78 1.55

triglycerides 5.43 17.83 11.63 15.50 77.52 46.51

HDL-cholesterol 20.93 15.50 18.22 20.93 12.40 16.66

LDL-cholesterol 38.76 44.19 41.47 - - -

Table 3. Percentage of adult AIS patients with pathological serum lipid values at admission
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HDL-cholesterol in AIS patients at advanced age. 
They display the importance of some disturbances of 
lipid metabolism for the development of AIS in adult 
and elderly subjects. A plausible explanation of these 
findings consists in the relatively unhealthy life-style 
of the representatives of our contingent who, as a 
rule, do not undergo any regular laboratory exami-
nations prior to the AIS accident. In most cases, there 
is no previous strict control and proper management 
of their, most often, slight or moderate cardiovascu-
lar pathology. 

Because of the considerable scattering of the 
individual values of these parameters, however, the 
specific differences remain statistically non-signifi-
cant (p>0.05). 

Recently, similar data were reported in the for-
eign literature available.

The influence of classic cardiovascular disease 
risk factors such as family history of these diseases, 
hypercholesterolemia, arterial hypertension, diabe-
tes mellitus, overweight and obesity, on the devel-
opment of a first IS in 250 consecutive patients was 
comprehensively examined (7). The prevalence of 
decreased HDL cholesterol levels (p<0.001) and ele-
vated LDL cholesterol ones (p=0.036) is significantly 
higher in IS patients than in controls. The decreased 
HDL cholesterol level (p<0.001) acts as independent 
risk factor for IS in young and middle-aged individ-
uals (8). 

The analysis of 3 290 acute IS admissions at a 
regional stroke center in the USA shows higher mean 
plasma total cholesterol and higher blood circulating 
LDL levels (≥100 mg/dL) in all women, except South 
Asian ones, than in men and suggests that wom-
en may be at increased risk for IS large-artery ath-
erosclerosis (9). Fasting and non-fasting triglycer-
ides and HDL-cholesterol are associated with IS only 
when patients present with low levels of LDL-cho-
lesterol (10). Higher on-admission serum fasting tri-
glycerides predict less severe disability, reduced dis-
ability progression, and all-cause mortality in pa-
tients with AIS (11). By using multivariate logistic 
regression and propensity score-adjusted analyses, 
positive correlations between the serum levels of to-
tal cholesterol, LDL-cholesterol and HDL-cholester-
ol and the outcome in AIS patients are established 
(12). In the course of a prospective cohort study of 3 

093 IS patients at a mean age of 66.8 years it is estab-
lished that low HDL-cholesterol (≤35 mg/dL) at ad-
mission is associated with higher initial IS severity 
and poor clinical outcome during the follow-up in 
these patients (13).

AIS severity and initial total cholesterol levels 
independently influence the outcome in 374 out of 2 
772 patients, or in 13.49% of the cases who are aged 
>80 years (14). Based on an observational study us-
ing data from the Get-With-The-Guidelines-Stroke 
Registry including 913 436 patients with AIS or tran-
sient ischemic attack it is concluded that manage-
ment of dyslipidemia in high-risk patients contin-
ues to be suboptimal as only one out of five such pa-
tients presented with optimal admission LDL values 
<70 mg/dL (15). The analysis of 9 940 AIS patients re-
veals baseline dyslipidemia in 5 838 (in 58.73% of the 
cases) along with AIS recurrence in 2 202 ones (in 
22.15% of the cases) (16). The probability of this re-
currence increases in patients with large-artery dis-
ease and dyslipidemia as compared with other AIS 
subtypes (p<0.013).

AIS is diagnosed in 73 out of 2 620 Iranians 
aged ≥50  years. Only among females, total choles-
terol, LDL-cholesterol and non-HDL-cholesterol are 
independently related to increased risk of AIS (17). 
Among 31 AIS patients with more than 50% stenosis 
proved by carotid Doppler sonography in Kathman-
du, Nepal, 28 have hyperlipidemia (18).

Serum lipoprotein(a) levels are statistically sig-
nificantly higher in 153 AIS patients in China than in 
120 normal controls (p=0.001) (19). The multivariate 
analysis proves an increased risk of unfavourable out-
come associated with lipoprotein(a) levels (p=0.001) 
after adjusting for possible confounders. Low total 
cholesterol (<4.6 mmol/L) is related to higher risk of 
death in AIS (20). Three-month, one-year and five-
year survival rates are 100%, 98% and 84% in the pa-
tients with high total cholesterol but 92%, 87% and 

57% in those with low one, respectively (p=0.0001).

CONCLUSIONS

A regular control of the common parameters 
of lipid metabolism and keeping-up the healthy life-
style in adult asymptomatic individuals and in pa-
tients with already diagnosed cardiovascular dis-
eases as well within the outpatient clinical practice 
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could ensure a successful AIS prevention and its suf-
ficient socio-economic effectiveness in our country.
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