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Table 1 Clinical characteristics of oldest-old stroke patients reported in the literature.
Patients .. ..
Country, . . . Characteristics of Predictive factors of
Population (n) with past Study design . . References
year oldest-old patients prognosis after stroke
stroke
Denmark, > 85 years (191) included  prospective women, AF disability, oldest-old, onset stroke severity, 2
1991-1993 <85 years (1,006) community-based severe strokes pre-existing disability, AF
hospitalization
USA, = 90 years (1,210) included  prehospital stroke women, AF oldest-old 3
2005-2012 = 80 years (490) research study
<85 years (60)
Canada, > 80 years (10,171) included  multicenter cohort ~ women oldest-old, ICU admission 4
2003-2004 70-79 years (8,419) study
60-69 years (4,505)
<59 years (3,581)
Ttaly, = 80 years (2,278) excluded  prospective women, AFE coronary oldest-old, AF, diabetes mellitus 5
1994-1998 <80 years (1,316) population-based heart disease
France, = 85 years (100) excluded  prospective poor outcome oldest-old, more complications 6
1998-1999 <85 years (480) community-based less intensive management
European = 80 years (1,358) excluded  prospective women, AF oldest-old 7
Countries, <80 years (3,141) multicenter
1993-1994 patient-based
Japan, = 85 years (32) excluded  retrospective AF, poor outcome oldest-old, cardioembolic stroke, 8
1993-1998 <85 years (296) single center atherothrombotic stroke
hospitalization
Japan, = 90 years (414) included retrospective woman, AF, severe AF stroke severity Present
2011-2017 75-89 years (1,927) single center strokes, cardioembolic study
hospitalization stroke, poor outcome

AF: atrial fibrillation, ICU: intensive care unit.
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Table 2 Clinical characteristics of oldest-old patients with ischemic stroke.

Elderly (75-89 years) n = 1,927 Oldest-old ( = 90 years) n = 414 P value
Background
Age, median (IQR) 82 (79-85) 92 (91-94)
Female sex, n (%) 883 (46%) 308 (74%) <0.01
Hypertension, n (%) 1,543 (80%) 341 (83%) 0.25
Diabetes mellitus, n (%) 516 (27%) 50 (12%) <0.01
Dyslipidemia, n (%) 792 (41%) 96 (23%) <0.01
Atrial fibrillation, n (%) 672 (35%) 212 (51%) <0.01
Smoking, n (%) 551 (29%) 48 (12%) <0.01
Previous ischemic heart disease, n (%) 294 (15%) 57 (14%) 0.44
Previous cerebrovascular disease, n (%) 683 (36%) 140 (34%) 0.55
Premorbid mRS, median (IQR) 1(0-2) 3(1-4) <0.01
0-2, n (%) 1,467 (77%) 200 (48%) <0.01
3-5, n (%) 449 (23%) 213 (57%) <0.01
Antiplatelet therapy, n (%) 612 (32%) 126 (31%) 0.60
Anticoagulant therapy, n (%) 399 (21%) 61 (15%) <0.01
Findings and treatment on admission
NIHSS score on admission, median (IQR) 5(2-16) 15 (5-26) <0.01
> 15, n (%) 530 (28%) 211 (51%) <0.01
Stroke subtype (TOAST classification)
Cardioembolic stroke, n (%) 659 (34%) 217 (52%) <0.01
Small vessel occlusion, n (%) 352 (18%) 49 (12%) <0.01
Large artery atherosclerosis, n (%) 364 (19%) 45 (11%) <0.01
Unknown, n (%) 491 (26%) 101 (24%) 0.65
Other, n (%) 54 (3%) 2 (0.5%) <0.01
Notice to arrival time within 6 hours, n (%) 960 (56%) 263 (67%) <0.01
Method for arriving
Use of emergency medical service, n (%) 969 (70%) 255 (81%) <0.01
Walk-in, n (%) 304 (22%) 37 (12%) <0.01
ICU admission, n (%) 578 (30%) 175 (42%) <0.01
Intravenous thrombolysis, n (%) 135 (7%) 36 (9%) 0.23
Endovascular treatment, n (%) 30 (2%) 4 (1%) 0.36
Complications
Heart failure, n (%) 47 (2%) 24 (6%) <0.01
Pneumonia, n (%) 181 (9%) 69 (17%) <0.01
Urinary tract infection, n (%) 88 (5%) 46 (11%) <0.01
Secondary prevention
Total antithrombotic therapy, n (%) 1,746/1,927 (91%) 293/414 (71%) <0.01
Antiplatelet therapy, n (%) 1,108 (63%) 165 (56%) 0.02
Anticoagulant therapy, n (%) 727 (42%) 136 (46%) 0.13
in cardioembolic stroke patients, n (%) 529/659 (80%) 111/217 (51%) <0.01
No prevention, n (%) 179 (9%) 120 (29%) <0.01
Outcomes
Length of hospital stay, median (IQR) 11 (8-15) 12 (9-17) <0.01
mRS at discharge, median (IQR) 4 (2-5) 5 (4-5) <0.01
0-2 (independent), n (%) 689 (36%) 56 (14%) <0.01
3-5 (disabled), n (%) 1,144 (59%) 314 (76%) <0.01
6 (dead), n (%) 91 (5%) 42 (10%) <0.01
Cause of death in acute hospital
Stroke, n (%) 61 (67%) 27 (64%) 0.76
Complications, n (%) 27 (30%) 14 (33%) 0.67
Others, n (%) 3 (3%) 1 (2%) 0.77
Hospital transfer, n (%) 1,356 (70%) 328 (79%) <0.01
Discharged to home, n (%) 438 (23%) 41 (10%) <0.01
mRS after 3 months, median (IQR) 3 (1-5) 5(3-5) <0.01
0-2 (independent), n (%) 648 (41%) 63 (19%) <0.01
3-5 (disabled), n (%) 766 (49%) 193 (59%) <0.01
6 (dead), n (%) 156 (90%) 71 (22%) <0.01
Residence after 3 months
In-hospital, n (%) 616 (44%) 145 (56%) <0.01
At home, n (%) 702 (50%) 71 (28%) <0.01
Nursing home, n (%) 97 (7%) 41 (16%) <0.01

mRS: modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, TOAST: Trial of Org 10172 in Acute Stroke Treatment, ICU:
intensive care unit.
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Table 3 Predictive value of death in oldest-old patients with ischemic stroke.
In-hospital Within 3 months after onset
Dead Alive Palue OR Dead Alive Palue OR
n=42 n =372 (95% CD* n =69 n =241 (95% CD*
Age, median (IQR) 92.5 92 0.38 93 92 0.15
(91-94) (91-94) (91-95) (91-94)
Female sex, n (%) 35 273 0.16 13 58 183 0.08 1.2
(83%) (73%) (0.6-3.4) (81.7%) (71%) (0.3-1.7)
Hypertension, n (%) 35 306 0.89 56 209 0.80
(83%) (83%) (80%) (81%)
Diabetes mellitus, n (%) 4 46 0.59 10 29 0.50
(9.5%) (12%) (14%) (11%)
Dyslipidemia, n (%) 5 91 0.06 11 65 0.09
(12%) (245%) (16%) (25%)
Atrial fibrillation, n (%) 35 177 <0.01 3.3 54 112 <0.01 2.8
(83%) (48%) (1.4-8.4) (76%) (44%) (1.4-5.4)
Smoking, n (%) 6 42 0.57 8 30 0.95
(14%) (11%) (11%) (12%)
Previous ischemic heart disease, n (%) 4 53 0.40 9 33 0.97
(10%) (14%) (13%) (13%)
Previous cerebrovascular disease, n (%) 14 126 0.94 22 89 0.62
(33%) (34%) (31%) (35%)
Premorbid mRS , median IQR) 3 3 0.96 3 2 0.18
(0-4) (1-4) (1-4) (0-4)
0-2, n (%) 20 180 0.91 30 134 0.17
(48%) (49%) (43%) (52%)
3-5,n (%) 22 191 0.91 40 123 0.17
(53%) (52%) (57%) (48%)
Antiplatelet therapy, n (%) 12 114 0.77 21 81 0.80
(29%) (31%) (30%) (32%)
Anticoagulant therapy, n (%) 7 54 0.71 12 36 0.54
17%) (15%) (16%) (14%)
NIHSS score = 15, n (%) 38 173 <0.01 55 58 110 <0.01 4.3
(91%) (47%) (1.8-20.9) (83%) (43%) (1.9-9.8)
Cardioembolic stroke, n (%) 36 181 <0.01 55 115 <0.01
(86%) (49%) (78%) (45%)
Notice to arrival time within 6 hours, n (%) 39 224 <0.01 61 148 <0.01
(95%) (64%) (87%) (62%)
Method for arriving
Use of emergency medical service, n (%) 27 228 0.34 44 151 0.31
(87%) (80%) (85%) (78%)
Walk-in, n (%) 0 37 0.03 3 27 0.10
(0%) (13%) (6%) (14%)
ICU admission, n (%) 32 143 <0.01 1.7 46 94 <0.01 1.2
(76%) (38%) (0.7-4.1) (65%) 37%) (0.6-2.4)
Intravenous thrombolysis, n (%) 1 35 0.13 5 23 0.61
(2%) (9%) (7%) (9%)
Endovascular treatment, n (%) 2 2 <0.01 3 1 <0.01
(5%) (0.5%) (4%) (0.4%)
Complications
Heart failure, n (%) 7 17 <0.01 9 10 <0.01
17%) (5%) (13%) (4%)
Pneumonia, n (%) 11 58 0.08 20 32 <0.01
(26%) (16%) (29%) (13%)
Urinary tract infection, n (%) 2 44 0.17 5 24 0.50
(45%) (12%) (7%) (10%)

mRS: modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, ICU: intensive care unit. *Adjusted for sex, atrial fibrillation,

NIHSS score = 15, ICU admission.
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Table 4 Predictive value of disability in oldest-old patients with ischemic stroke.

At discharge from acute hospital 3 months after onset
?);Szzgid Independent Palue OR [;;Szzgid Independent Palue OR
= 0 * = 0 *
N = 356 n =56 (95% CI) 1 = 249 n =61 (95% CI)
Age, median (IQR) 92 92 0.10 92 92 0.81
(91-95) (90-94) (91-95) (91-94)
Female sex, n (%) 211 1 <0.01 0.7 204 37 <0.01 1.4
(59%) (2%) (0.4-1.2) (77%) (59%) 0.7-2.1)
Hypertension, n (%) 295 45 0.65 213 52 0.78
(83%) (80%) (81%) (83%)
Diabetes mellitus, n (%) 42 8 0.60 33 6 0.51
(12%) (14%) (13%) (10%)
Dyslipidemia, n (%) 78 18 0.09 56 19 0.13
(22%) (32%) (21%) (30%)
Atrial fibrillation, n (%) 195 16 <0.01 1.2 143 23 0.01 1.6
(55%) (29%) (0.8-2.0) (54%) 37%) (1.0-2.6)
Smoking, n (%) 39 9 0.27 26 12 0.04
(11%) (16%) (10%) (19%)
Previous ischemic heart disease, n (%) 168 7 <0.01 36 6 0.38
(47%) (13%) (14%) (10%)
Previous cerebrovascular disease, n (%) 51 5 0.27 91 19 0.50
(14%) (9%) (35%) (30%)
Premorbid mRS , median (IQR) 3 2 <0.01 3 2 <0.01
(1-4) (1-4) (1-4) (0-4)
0-2,n (%) 125 75 <0.01 86 77 0.02
(40%) (77%) (45%) (58%)
3-5,n (%) 189 23 <0.01 107 56 0.02
(60%) (24%) (55%) (42%)
Antiplatelet therapy, n (%) 109 17 0.97 74 27 0.02
(31%) (30%) (28%) (43%)
Anticoagulant therapy, n (%) 55 5 0.20 41 7 0.37
(16%) (9%) (16%) (11%)
NIHSS score = 15, n (%) 209 1 <0.01 2.3 157 10 <0.01 0.9
(59%) 2%) (1.2-4.3) (60%) (16%) (0.5-1.6)
Cardioembolic stroke, n (%) 199 17 <0.01 144 26 0.06
(56%) (30%) (55%) (41%)
Notice to arrival time within 6 hours, n (%) 196 66 0.21 115 93 0.06
(66%) (73%) (63%) (73%)
Method for arriving
Use of emergency medical service, n (%) 207 47 <0.01 11 77 0.40
(86%) (64%) (81%) (77%)
Walk-in, n (%) 19 18 <0.01 12 18 0.02
(8%) (25%) (8%) (18%)
ICU admission, n (%) 168 7 <0.01 14 128 11 <0.01 1.0
(47%) (13%) (0.8-2.6) (49%) (18%) (0.6-1.7)
Intravenous thrombolysis, n (%) 33 3 0.34 21 7 0.42
(9%) (5%) (8%) (11%)
Endovascular treatment, n (%) 4 0 0.42 4 0 0.33
1%) (0%) (2%) (0%)
Complications
Heart failure, n (%) 24 0 0.05 17 2 0.30
(7%) (0%) (7%) (3%)
Pneumonia, n (%) 67 1 <0.01 49 3 <0.01
(19%) (2%) (20%) (5%)
Urinary tract infection, n (%) 45 1 0.02 28 1 0.02
(13%) 2%) (11%) 2%)

mRS: modified Rankin Scale, NIHSS: National Institutes of Health Stroke Scale, ICU: intensive care unit. *Adjusted for sex, atrial fibrillation,
NIHSS score = 15, ICU admission.
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Clinical characteristics of oldest-old patients with ischemic stroke

Shizuka Harada, M.D.", Yuichiro Inatomi, M.D.", Makoto Nakajima, M.D.2,
Toshiro Yonehara, M.D.” and Yukio Ando, M.D.”

YDepartment of Neurology, Saiseikai Kumamoto Hospital

“Department of Neurology, Graduate School of Medical Sciences, Kumamoto University

We divided acute ischemic stroke patients into an oldest old group (=90 years, n = 414) and an elderly group (75-89
years, n = 1,927), and compared the clinical characteristics between the two groups. Female sex, early admission, severe
stroke on admission, atrial fibrillation, and cardioembolic stoke were significantly more frequent in the oldest-old group.
On the other hand, risk factors associated with atherosclerosis were less frequent in the oldest-old group. There were no

differences in hyper-acute recanalization therapy between the two groups, whereas antithrombotic therapy for secondary

prevention at discharge was introduced less frequently in the oldest-old group than in the elderly group. Death prior to
discharge from the acute care hospital , and death at 3 months were significantly more frequent in the oldest-old group.
Moreover, in the oldest old group, severe stroke and atrial fibrillation were independent predictors for both death prior to
discharge from the acute care hospital and at 3 months after onset. Oldest-old stroke patients had poor outcome,
although they had received aggressive treatment as same as elderly patients. Therefore, as the number of oldest-old

stroke patients is increasing, the demand for cooperation in the healthcare system is likely to grow, including acute care
hospitals.

(Rinsho Shinkeigaku (Clin Neurol) 2019;59:125-132)
Key words: oldest old, ischemic stroke, hyper-acute recanalization therapy, antithrombotic therapy, aging society




