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tAbLe 3. Binary logistic regression analysis for the associations of biochemical parameters with TIA (selected demographic, clinical 
and laboratory parameters are shown).

Variable Univariate analysis Multivariate analysis

Odds ratio 95% CI P-value Odds ratio 95% CI P-value

Age, years 0.99 0.94-1.06 0.879 

Male sex 1.71 0.40-7.34 0.468 

BMI, kg/m2 0.93 0.72-1.19 0.557 

Hx of hypertension 1.00 0.29-3.45 1.000

TC 1.01 0.99-1.03 0.283 

TG 1.00 0.99-1.01 0.967

HDL-C, mg/dL 1.06 0.99-1.12 0.089 1.05 0.97-1.13 0.20

LDL-C, mg/dL 1.01 0.99-1.03 0.512 

ApoA1, mg/dL 0.97 0.94-1.00 0.088 

ApoB, mg/dL 1.01 0.98-1.03 0.535

Lp (a), mg/dL 0.99 0.97-1.01 0.618

PCSK9 (per 10 ng/mL increase) 1.17 1.02-1.34 0.028 1.16 1.01-1.34 0.035

Abbreviations: Hx: history; BMI: body mass index; TC: total cholesterol; LDL-C: low-density lipoprotein cholesterol; TG: triglycerides; HDL-C: high-
density lipoprotein cholesterol; Apo: apolipoprotein; Lp: lipoprotein; PCSK9: proprotein convertase subtilisin/kexin type 9.
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;

the LDL receptor family. Given that PCSK9 degrades LDL 
receptors, it is possible that PCSK9 inhibitors by enhancing 
the expression of LDL receptors may decrease circulat-
ing FVIII.28 Overall, the involvement of PCSK9 in plaque 
vulnerability and platelet activation represent “attractive” 
underlying pathophysiologic mechanisms for an increased 
risk of TIA in subjects with elevated PCSK9.

Our findings should be interpreted in the light of 
certain limitations. This is a small pilot study with a cross-
sectional design. Selection bias could not be completely 
obviated in spite of the applicability of strict inclusion crite-
ria and methodology. Results of binary regression analysis 
suggest the involvement of PCSK9 in development of TIA. 
However, although small sample size is a limiting factor 
for multivariate binary regression analysis, these find-
ings should be further evaluated by multivariate logistic 
regression analysis with parameters which correlate with 
PCSK9 as confounders. On the other hand, in animal studies 
ischemia itself triggers upregulation of PCSK9 synthesis, 
which leads to an increase of serum PCSK9 concentration 
12 to 96 hours (peak 48 hours) after an acute myocardial 
infarction .29 In this respect, a study of PCSK9 kinetics in 
both the acute and post-acute (stable) state of patients 
with TIA may be warranted. Of note, in a study including 
a total of unselected 650 patients admitted with stroke 
or TIA to a hyper-acute stroke unit it was estimated that 
the percentage of patients suitable for the newly available 

cholesterol-lowering treatments was up to 13%.30

In conclusion, this pilot study provides intriguing 
evidence connecting serum PCSK9 with TIA and the risk 
of future stroke. By putative analogy with acute coronary 
syndromes, treatment with PCSK9 inhibitors could benefit 
patients with TIA through reduction of LDL cholesterol 
levels and through early plaque stabilization via anti-in-
flammatory and antithrombotic mechanisms. Therefore, to 
confirm these findings or to evaluate PCSK9 as a treatment 
target in the setting of TIA needs further investigation.
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