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The Long-term Incidence of Recurrent Stroke: Single Hospital-based

Cohort Study
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0-Ki Kwon, MD? Chang Wan Oh, MD? Cheolkyu Jung, MD®, Nam-Jong Paik, MD®,

Moon-Ku Han, MD, Hee-Joon Bae, MD

Departments of Neurology, Neurosurgery", Radiologyb, and Rehabilitation Medicine®, Seoul National University College

of Medicine, Stroke center, Seoul National University Bundang Hospital, Seoul, Korea

Background: Recurrent stroke is a major cause of morbidity and mortality among stroke survivors. However, studies of

the long-term prognosis after acute stroke are very rare, especially in Asia. This study aimed to provide estimates of

recurrent stroke rates by age, gender, and subtype of stroke in an unselected cohort of patients hospitalized to a

community-based general hospital due to acute stroke.

Methods: Based on a prospective stroke registry, acute stroke patients were enrolled within 7 days of symptom onset and

followed retrospectively or prospectively for up to 3 years. Information was gathered about stroke recurrence and other

vascular events. The cumulative risk of recurrent stroke was calculated using the Kaplan-Meier method.

Results: Two-thousand and sixty-eight patients were enrolled in this study. The cumulative risks of stroke recurrence
were 2.3%, 5.5%, 8.6%, and 10.0% at 90 days and 1, 2, and 3 years, respectively. The prevalence of stroke recurrence
increased with age and the presence of previous stroke history (p<0.001), but not with gender or stroke subtype.
Conclusions: To the best of our knowledge, this is the first cohort study of stroke recurrence in Korea. Its limitation of

being a single hospital-based study warrants community- or multicenter-based cohort studies to identify high-risk

groups for stroke recurrence.
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Table 1. Baseline characteristics of study population

Demographics N=2086

Age, years (meantSD) 66.50£12.65
<64 839 (40.2)
65~74 672 (32.2)
75~84 463 (22.2)
>85 112 (5.4)

Male 1236 (59.3)

Onset to arrival time, hours, 10 (2 to 41)
median (interquartile range)

NIH stroke scale at admission, 4 (2 to )

median (interquartile range)
Systolic blood pressure (mmHg, mean+SD)
Diastolic blood pressure (mmHg, mean+SD)
Hypertension
Diabetes mellitus
Hyperlipidemia
Smoking (current or quit <5 years)
Previous stroke history
Yes
No
Hemorrhagic stroke
Ischemic stroke
TOAST classification (Ischemic stroke only)
Large artery disease
Small vessel occlusion
Cardioembolism
Other determined
Undetermined
Thrombolysis (Ischemic stroke only)
Intravenous rt-PA
Intra-arterial thrombolysis
Combined

161.23+28.61
87+17.42
1281 (61.4)
579 (27.8)
335 (16.1)
593 (28.4)

382 (18.3)
1704 (81.7)
237 (11.4)
1849 (88.6)

730 (39.5)
414 (22.4)
361 (19.5)
36 (1.9)
308 (16.7)

77 (4.2)
69 (3.7)
61 (3.3)

Data are expressed as number (%), if not indicated. SD; standard deviation
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Table 2. Cumulative risks (%) of fatal or nonfatal stroke recurrence after index stroke

90 days 1-year 2-year 3-year p, log-rank test
All patients 2.3 5.5 8.6 10.0 -
Gender
Male 2.7 6.0 8.5 9.7 0.858
Female 1.7 4.8 8.8 10.5
Age (years)
<64 1.2 38 5.9 6.4 <0.001
65~74 2.6 5.0 9.2 11.6
75~84 22 7.5 10.6 12.6
>85 9.1 12.6 17.5 -
TOAST classification’
Large artery disease 2.8 6.6 9.2 9.5 0.087
Small vessel occlusion 0.5 3.6 5.8 6.3
Cardioembolism 2.8 5.4 11.1 13.7
Other determined 2.9 10.7 - -
Undetermined 34 5.8 10.3 13.8
Type of Stroke
Ischemic 2.4 5.7 8.9 10.3 0.177
Hemorrhagic 1.7 3.9 6.5 7.9
Previous Stroke
Yes 34 9.7 13.9 17.9 <0.001
No 2.0 4.3 7.2 7.8
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Figure. Kaplan-Meier survival curves comparing risk of nonfatal or fatal recurrent stroke. Cumulative analysis of the primary endpoints shows
fatal or nonfatal recurrent stroke rate according to gender (A), age groups (B), previous stroke history (C), type of stroke (D), and TOAST
classification (E). LAA; large artery atherosclerosis, SVO; small vessel occlusion, CE; cardioembolism, OD; other determined cause, UD;
undetermined cause
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Table 3. Comparisons of cumulative risks (%) of stroke recurrence within defined time interval between the previous studies and ours

30 days 0-3 month 0-6 month 6-12 month 0-1 year 1-2 year 2-3 year 0-3 year
A - - 8.6 4.6 132 6.7 5 249
B - - 8.8 4.1 12.9 1 49 18.8
C - 2.6 - - 8 - - 14.1
D 1.5 - - - 7.7 - - 15
E - 2.3 - - 5.5 3.1 1.4 10
A Oxfordshire’ Community (105,000) based 1st-stroke patient (n=675)

Male; 47%, Mean age; 72
Follow-up period; 2~6.5 years
Ischemic stroke; 80%, Hemorrhagic stroke; 20%
B Perth Community10 Community (138,708) based 1st-stroke patient (n=370)
Male; 53%, Mean age; 73+13
Follow-period; 5 years (median)
Ischemic stroke; 73%, Hemorrhagic stroke; 14.3%, Unknown; 12.7%
C South London Stroke Register7 Population (234,533) based 1st-stroke (n=1,626)
Male; 48.7%, Mean age; 71.4+14.2
Follow-up period; 432 days, 32 to 1090 (median, interquartile range)
Ischemic stroke; 71.8%, Hemorrhagic stroke; 14.6%, Unknown; 13.6%
D NOMAS (2006)" NOMAS cohort, >40 year-old, 1st- ischemic stroke (n=655)
Male; 44.6%, Mean age; 69.7+12.7
Follow-up period; 4 years (median)
Ischemic stroke; 100%
E SNUBH Cohort Seoul National Univ. Bundang Hospital Cohort Single hospital based cohort, acute stroke (n=2,086)
Male; 59.3%, Mean age; 66.5+12.65
Follow-up period; 741 days, 208 to 1039 (median, interquartile range)
Ischemic stroke; 88.6%, Hemorrhagic stroke; 11.4%
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