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clonal antibody against human PCSK9 wells of the plate. 
Therefore, any PCSK9 present in the solutions was bound 
by the pre-coated antibody. All the unbound material was 
washed away and an enzyme-linked polyclonal antibody 
specific for the human PCSK9 was added to the wells. At 
that point a substrate solution was added to the wells. 
Color developed according the concentration of the PCSK9 
serum samples and the standard solutions. A microplate 
reader was used to determine the optical absorbance for 
each well of the plate at 450 nm.

statistical analysis

Categorical variables are presented as frequencies and 
percentages. Continuous variables are presented as means 
± standard deviation (if normally distributed) or median 
(range) in case of non-normally distributed variables. The 
Kolmogorov–Smirnov test was used to analyze normality. 
Comparisons of clinical characteristics and biochemical 
parameters between groups were assessed by using χ2- 
(chi-squared) test for categorical variables, Student’s t-test 
(parametric variables) for independent samples and Mann-
Whitney U test (non-parametric variables). The bivariate 
Pearson correlation was used to measure the strength 
and direction of the linear relationships between PCSK9 
concentrations and clinical and laboratory parameters in 
patients and controls. The associations with TIA with clini-
cal and biochemical parameters were evaluated by binary 
logistic regression analysis: for the univariate analysis, the 
level of significance was set at 10% to reduce the risk of 
a type II error, while in the final multivariate analysis the 
level of significance was set at 5%. 

Two-tailed tests were used to determine significance 
at the 5% level. Statistical analyses were performed by the 
SPSS software for Microsoft windows (SPSS Inc, version 
25.0 for Windows; Chicago, IL).

resuLts

baseline characteristics

The demographics and clinical characteristics of the 
study population are shown in Table 1. There were no 
significant differences between patients and controls with 
regard to age, sex, BMI, smoking habits, history of hyper-
tension, dyslipidemia, diabetes or baseline drug therapy.

No differences in metabolic parameters in TIA vs. 
control were shown (Table 2). Of note, serum PCSK9 
concentration was higher in TIA patients (mean values, 
248 ng/mL vs. 196 ng/mL, p = 0.02) (Table 2). In patients 
with a TIA, the serum PCSK9 concentration correlated 
with the age (r=0.603, p=0.03), the history of coronary 
artery disease (CAD) (r=0.515, p=0.020) and the ABCD2 

tAbLe 1. Demographic and clinical characteristics of the 
study population on admission.

Variable TIA patients
(N=20)

Control 
group
(N=20)

p-value

Age, years 68±13 68±9 0.946 

Men, n (%) 14 (70) 16 (80) 0.782

BMI, kg/m2 27.8±2.6 29.2±4.7 0.394 

Smoking, n (%) 6 (30) 5 (25) 0.789

Hypertension, n (%) 10 (50) 10 (50) N/A

Dyslipidemia, n (%) 11 (55) 11 (55) N/A

Diabetes, n (%) 6 (30) 6 (30) N/A

CAD, n (%) 2 (10) 0 (0) Ν/Α

ABCD2 score 3.85±1.46 N/A N/A

mRS 2.85±1.18 N/A N/A

NIHSS 5.05±2.46 N/A N/A

Drug therapy n (%)  n (%)   

Antihypertensives 10 (50) 10 (50) N/A

Oral hypoglycemic therapy 6 (30) 6 (30) N/A

Statin 10 (50) 11 (55) N/A

Aspirin 3 (15) 2 (10) 0.673

Biochemical data

Total-cholesterol, mg/dL 191±42 177±38 0.267 

LDL-cholesterol, mg/dL 110±35 103±29 0.626 

Triglycerides, mg/dL 135±64 134±58 0.914 

HDL-cholesterol, mg/dL 53±15 46±7 0.126 

Apolipoprotein B, mg/dL 87±26 82±23 0.665 

Apolipoprotein A1, mg/dL 139±22 152±21 0.088 

Lipoprotein(a), mg/dL 12 (2-66) 8 (2-132) 0.343 

PCSK9, ng/mL 248±94 196±29 0.020

Abbreviations: N/A, non-applicable; BMI, body mass index; CAD, 
coronary artery disease; mRS, modified Rankin scale; NIHSS, National 
Institutes of Health Stroke Scale.
conversions: To convert total cholesterol, LDL-C or HDL-C from [mg/
dl] to [mmol/L] multiply by 0.02586; to convert TG from [mg/dL] to 
[mmol/L] multiply by 0.0113.

score (r=0.512, p=0.021) (Table 2). In the control group 
serum PCSK9 concentrations correlated with the history 
of dyslipidemia (r=0.027, p=0.027), and HDL cholesterol 
levels (r=0.474, p=0.035).

In univariate binary logistic analysis, serum PCSK9 (odds 
ratio, OR, per 10 ng/mL increase, 1.17, 95% Confidence 
Interval, CI 1.02-1.34, p = 0.028) and HDL-cholesterol 
concentrations (OR 1.06, 95% CI 0.99-1.12, p =0.089) were 




