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Abstract Understanding the effectiveness of statin treatment is essential for
developing tailored stroke prevention strategies. We aimed to evaluate the efficacy
of statin treatment in preventing recurrent stroke among patients with various
ischemic stroke subtypes. Using data from the Clinical Research Collaboration for
Stroke-Korea-National Institute for Health (CRCS-K-NIH) registry, we included
patients with acute ischemic stroke admitted between January 2011 and July
2020. To evaluate the differential effects of statin treatment based on the ischemic
stroke subtype, we analyzed patients with large artery atherosclerosis (LAA),
cardio-embolism (CE), and small vessel occlusion (SVO). The primary outcomes
were recurrent ischemic stroke and recurrent stroke events. The hazard ratio
for outcomes between statin users and nonusers was compared using a Cox
proportional hazards model adjusted for covariates. A total of 46,630 patients who
met the inclusion criteria were analyzed. Statins were prescribed to 92%, 93%,
and 78% of patients with LAA, SVO, and CE subtypes, respectively. The hazards
of recurrent ischemic stroke and recurrent stroke in statin users were reduced
to 0.79 (95% confidence interval [Cl], 0.63-0.99) and 0.77 (95% Cl, 0.62-0.95) in
the LAA subtype and 0.63 (95% CI, 0.52-0.76) and 0.63 (95% Cl, 0.53-0.75) in CE
subtype compared to nonusers. However, the hazards of these outcomes did not
significantly decrease in the SVO subtype. The effectiveness of statin treatment
in reducing the risk of recurrent stroke in patients with LAA and CE subtypes
has been suggested. Nonetheless, no significant effect was observed in the SVO
subtype, suggesting a differential effect of statins on different stroke subtypes.
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Ischemic stroke patients
admitted to CRCS-K-NIH
participating centers from 2011
January to 2020 July
(N=67,745)

Admitted within 7 days from the
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Figure 1. Study flowchart. CRCS-K-NIH: Clinical Research Col-
laboration for Stroke-Korea-National Institute of Health, ODE: other
determined etiology, UDE: undetermined etiology, LAA: large artery
atherosclerosis, CE: cardio-embolism, SVO: small vessel occlusion,
LDL: low density lipoprotein cholesterol.
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Table 1. Baseline characteristics of the study participants according to statin use

Characteristic Statin user (n=40,974) Statin non-user (n=5,656) P-value
Age (years) 68.6+12.4 71.2£12.5 <0.001
Male 24,315 (59.3) 3,108 (55.0) <0.001
Hypertension 27,996 (68.3) 3,838 (67.9) 0.490
Diabetes 13,979 (34.1) 1,846 (32.6) 0.029
Hyperlipidemia 13,632 (33.3) 1,007 (17.8) <0.001
Atrial fibrillation 8,387 (20.5) 2,555 (45.2) <0.001
History of coronary heart disease 3,602 (8.8) 625 (11.1) <0.001
History of stroke or TIA 8,889 (21.7) 1,371 (24.2) <0.001
Current smoker 10,256 (25.0) 965 (17.1) <0.001
Symptomatic significant steno-occlusion 18,613 (45.4) 3,093 (54.7) <0.001
Intravenous thrombolysis 5,025 (12.3) 1,032 (18.2) <0.001
Endovascular treatment 2,943 (7.2) 892 (15.8) <0.001
Stroke subtypes <0.001

LAA 19,889 (48.5) 1,825 (32.3)

SVO 10,597 (25.9) 817 (14.4)

CE 10,488 (25.6) 3,014 (53.3)
Initial NIHSS score 3 (1-7) 7 (2-16) <0.001
Systolic BP (mmHg) 149.2+£27.6 144.0+27.8 <0.001
LDL cholesterol (mg/dL) 109.7+£38.2 94.1433.7 <0.001
Prestroke statin treatment 8,426 (20.6) 808 (14.3) <0.001

Values are presented as mean+tstandard deviation, number (%), or median (interquartile range).
TIA: transient ischemic attack, LAA: large artery atherosclerosis, SVO: small vessel occlusion, CE: cardio-embolism, NIHSS: National Institute for
Health stroke scale, BP: blood pressure, LDL: low density lipoprotein cholesterol.

https://medscijejunuackr/ 43



Journal of Medicine and Life Science Vol. 21, No. 2, May 2024

0.99), recurrent stroke (HR, 0.77; 95% CI, 0.62-0.95) &% Al recurrent ischemic stroke (HR, 0.63; 95% CI, 0.52-0.76),
AEFE AREOA 2 Y E HY oM (adjusted model 1) ©] recurrent stroke (HR, 0.63; 95% CI, 0.53-0.75) =5 Y= 7}
A 26 2888 BAE Bd(adjusted model 2)oA % A} wolal o] ARt B85S B A= YA

7GR =Rk (Tables 3, 4). CE oFgol XX A AR 3zt SVO ©}gol| A& recurrent ischemic stroke (HR, 1.02; 95%

Table 2. Cumulative incidence of recurrent ischemic and recurrent stroke and composite outcomes according to statin use in acute ischemic
stroke and its subtypes

Cumulative incidences (%)

Subtype Outcomes Statin use
30 days 90 days 1 year
Acute ischemic stroke  Recurrent ischemic stroke Positive 1.7 (1.6-1.9) 2.6 (2.4-2.7) 3.8 (3.6-4.0)
Negative 3.0 (2.6-3.5) 3.8(3.2-4.3) 5.1(4.5-5.8)
Recurrent stroke Positive 1.9 (1.7-2.0) 2.8(2.6-2.9) 4.2 (4.0-4.4)
Negative 3.5(3.0-4.0) 4.3 (3.8-4.9) 5.9 (5.2-6.6)
LAA Recurrent ischemic stroke Positive 2.3 (2.1-2.5) 3.3(3.0-3.5) 4.7 (4.4-5.0)
Negative 3.5(2.6-4.3) 4.1 (3.2-5.1) 5.5 (4.3-6.6)
Recurrent stroke Positive 2.4 (2.2-2.6) 3.5(3.2-3.7) 5.1 (4.8-5.4)
Negative 3.9 (2.9-4.8) 4.6 (3.6-5.6) 6.1(4.9-7.3)
SVO Recurrent ischemic stroke Positive 0.6 (0.4-0.7) 1.2 (1.0-1.4) 1.9(1.7-2.2)
Negative 0.2 (0.0-0.6) 1.0 (0.3-1.7) 1.7 (0.8-2.7)
Recurrent stroke Positive 0.6 (0.5-0.8) 1.3 (1.1-1.5) 2.2(1.9-2.5)
Negative 0.5 (0.0-1.0) 1.4 (0.6-2.2) 2.2(1.2-3.3)
CE Recurrent ischemic stroke Positive 1.9 (1.6-2.1) 2.6 (2.3-2.9) 4.0 (3.6-4.4)
Negative 3.5(2.8-4.2) 4.3 (3.6-5.1) 6.0 (5.0-6.9)
Recurrent stroke Positive 2.0 (1.8-2.3) 3.0(2.6-3.3) 4.7 (4.3-5.1)
Negative 4.1 (3.4-4.8) 5.0 (4.1-5.8) 6.9 (5.8-7.9)

Values are presented as number (95% confidence interval).
LAA: large artery atherosclerosis, SVO: small vessel occlusion, CE: cardio-embolism.

Table 3. Hazards of recurrent ischemic stroke according to statin use in acute ischemic stroke and its subtypes

Unadjusted model Adjusted model 1 Adjusted model 2
Sublype HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value
Acute ischemic stroke  0.73 (0.64-0.83) <0.001 0.71 (0.62-0.82) <0.001* 0.70 (0.61-0.81) <0.001*
LAA 0.87 (0.70-1.08) 0.210 0.79 (0.63-0.99) 0.038" 0.78 (0.62-0.98) 0.030°
SVO 1.08 (0.63-1.86) 0.780 1.02 (0.59-1.76) 0.950" 1.01 (0.58-1.76) 0.960°
CE 0.66 (0.55-0.80) <0.001 0.63 (0.52-0.76) <0.001* 0.62 (0.51-0.75) <0.001*

HR: hazard ratio, CI: confidence interval, LAA: large artery atherosclerosis, SVO: small vessel occlusion, CE: cardio-embolism, LDL: low density
lipoprotein cholesterol.

*Adjusted for LDL level, age, sex, diabetes, hyperlipidemia, history of coronary heart disease, history of stroke or transient ischemic attack,
current smoking, symptomatic significant steno-occlusion, systolic blood pressure, initial National Institute for Health stroke scale score and atrial
fibrillation.

"Adjusted for LDL level, age, sex, diabetes, hyperlipidemia, history of coronary heart disease, history of stroke or transient ischemic attack, current
smoking, symptomatic significant steno-occlusion, systolic blood pressure, and initial National Institute for Health stroke scale score.

*Adjusted for covariates of model 1 and prestroke statin treatment.

$Adjusted for covariates of model 1 and prestroke statin treatment.
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Table 4. Hazards of recurrent stroke according to statin use in acute ischemic stroke and its subtypes

Unadjusted model Adjusted model 1 Adjusted model 2
Subtype HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value
Acute ischemic stroke  0.70 (0.62-0.79) <0.001 0.70 (0.62-0.80) <0.001* 0.69 (0.61-0.79) <0.001*
LAA 0.84 (0.68-1.03) 0.096 0.77 (0.62-0.95) 0.015 0.76 (0.62-0.94) 0.011°
SVO 0.93 (0.58-1.49) 0.940 0.98 (0.94-1.03) 0.620 1.01 (0.58-1.76) 0.600°
CE 0.66 (0.55-0.78) <0.001 0.63 (0.53-0.75) <0.001* 0.62 (0.51-0.75) <0.001*

HR: hazard ratio, CI: confidence interval, LAA: large artery atherosclerosis, SVO: small vessel occlusion, CE: cardio-embolism, LDL: low density

lipoprotein cholesterol.

*Adjusted for LDL level, age, sex, diabetes, hyperlipidemia, history of coronary heart disease, history of stroke or transient ischemic attack,

current smoking, symptomatic significant steno-occlusion, systolic blood pressure, initial National Institute for Health stroke scale score and atrial

fibrillation.

"Adjusted for LDL level, age, sex, diabetes, hyperlipidemia, history of coronary heart disease, history of stroke or transient ischemic attack, current

smoking, symptomatic significant steno-occlusion, systolic blood pressure, and initial National Institute for Health stroke scale score.

*Adjusted for covariates of model 1 and prestroke statin treatment.
$Adjusted for covariates of model 1 and prestroke statin treatment.
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of AAHIL Uk, T Aol 2upAEFEo] G SLel Fam
7+9] JZ(aggregation) &2 MEL} G4 7H] A 7

A 5= Qs AE Zlstled olF 9 €4 W C-Hhs
9] $=X)7} ZHAehS SHolgh vl QUok? T3t sCD40LY thrombin
formationg T4A1711 thromboxane A29] H&-<S A5+

@3 A(thrombosis) 7Hs/do] AAEIL ATt FF F7H<Q
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ZEct
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