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Table 1 Clinical characteristics of the patients with cardioembolic stroke and intracerebral hemorrhage.

Cardioembolic stroke

Intracerebral hemorrhage

(n = 846) (n = 870)

Age (years) 78.0 £ 9.4 67.8 = 12.7
Male/Female (male %) 445/401 (52.6%) 507/363 (58.3%)
Body weight (kg) 54.2 = 11.6 57.3 = 13.6
Atrial fibrillation 688 (81.3%) 106 (12.2%)
Hypertension 649 (76.7%) 832 (95.6%)
Diabetes Mellitus 257 (30.4%) 209 (24.0%)
Congestive heart failure 267 (31.6%) 31 (3.6%)
Coronary/vascular diseases 187 (22.1%) 88 (10.1%)
Prior stroke/TIA 444 (52.5%) 376 (43.2%)
Prior intracerebral hemorrhage 31 (3.7%) 150 (17.2%)
Creatinine clearance (m//min) 54.3 £ 23.9 76.0 = 31.9
CHADS, score 3(2-4) 2 (1-4)

NVAF patients only 3(2-4),n = 682 3(2-4),n =104
CHA,DS,-VASc score 5 (3-6) 3(2-5)

NVAF patients only 5(4-6), n = 682 4 (3-6),n = 104
HAS-BLED score 3(2-4) 2 (2-3)

Data are shown as mean * standard deviation, n (%), or median (25-75 percentile). TIA = transient ischemic attack;

NVAF = nonvalvular atrial fibrillation.
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Fig. 1 Distribution of the age at onset in the patients with cardioembolic stroke.
Blue and pink bargraphs show male and female patients, respectively. Distribution pattern of the female
patients clearly shows shift in older age (right side) than that of the male patients (mean age; 81.3 £ 7.9
versus 75.0 = 9.7 years, P < 0.0001).
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Fig. 2 Antithrombotic agents before onset in the patients with cardioembolic stroke (A) and intracerebral hemorrhage (B).
DOAC indicates direct oral anticoagulants. No anticoagulant was used before onset in 71% patients with cardioembolic stroke (A). Warfarin or
DOAC was used in 11% patients with intracerebral hemorrhage (B).
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Table 2 Antithrombotic agents before onset in the patients with cardioembolic stroke and intracerebral hemorrhage.

Cardioembolic stroke

Intracerebral hemorrhage

(n = 846) (n = 870)
Antiplatelet agents 193 (22.8%) 105 (12.1%)

Aspirin 106 (12.5%) 60 (6.9%)

Clopidogrel 35 (4.1%) 14 (1.6%)

Others 28 (3.3%) 20 (2.3%)

Dual antiplatelet therapy 24 (2.8%) 11 (1.3%)

(including triple antiplatelets)

Combined therapy with anticoagulants 47 (5.6%) 18 (2.1%)
Warfarin 205 (24.2%) 86 (9.9%)
DOAC 37 (4.4%) 8 (0.9%)

Dabigatran 17 (2.0%) 0 (0%)

Rivaroxaban 18 (2.1%) 7 (0.8%)

Apixaban 2 (0.2%) 1(0.1%)

Edoxaban 0 (0%) 0 (0%)

Data are shown as n (%). DOAC = direct oral anticoagulants.

Table 3 Clinical characteristics of the patients with cardioembolic stroke divided according to the anticoagulant treatment before onset.

No anticoagulants Warfarin DOAC Pvalue
(n = 604) (n = 205) (n=37)
Age (years) 78.0 = 9.8 782 = 8.3 772 = 8.6 0.85
Male/Female (male %) 310/294 (51.3%) 112/93 (54.6%) 23/14 (62.2%) 0.35
Body weight (kg) 54.0 = 11.8 54.1 = 11.0 57.8 = 10.9 0.14
Atrial fibrillation 459 (76.0%) 192 (93.7%) 37 (100%) < 0.0001
Hypertension 462 (76.5%) 155 (75.6%) 32 (86.5%) 0.34
Diabetes Mellitus 163 (27.0%) 77 (37.6%) 17 (45.9%) 0.002
Congestive heart failure 167 (27.6%) 88 (42.9%) 12 (32.4%) 0.0003
Coronary/vascular diseases 127 (21.0%) 54 (26.3%) 6 (16.2%) 0.19
Prior stroke/TTA 278 (46.0%) 144 (70.2%) 22 (59.5%) < 0.0001
Prior intracerebral hemorrhage 23 (3.8%) 7 (3.4%) 1(2.7%) 0.92
Creatinine clearance (m//min) 55.3 £ 24.3 51.0 £ 22.9 57.4 £ 22.1 0.07
CHADS, score 3(2-4) 4 (3-5) 4 (3-4.5) < 0.0001
NVAF patients only 3(2-4), n = 458 4 (3-5), n = 187 Same as above < 0.0001
CHA,DS,-VASc score 5 (3-6) 5 (4-6.5) 5 (4-6) < 0.0001
NVAF patients only 5(3-6), n = 458 5(4-7),n = 187 Same as above < 0.0001
HAS-BLED score 3(2-3.75) 4(3-4) 3(2-3) < 0.0001

Data are shown as mean * standard deviation, n (%), or median (25-75 percentile). TIA = transient ischemic attack; DOAC = direct oral anti-

coagulants; NVAF = nonvalvular atrial fibrillation.
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Fig. 3 Distribution of prothrombin time-international normalized ratio (PT-INR) on admission in nonvalvular atrial

fibrillation patients with cardioembolic stroke treated with warfarin (n = 129).
Of them, 111 patients (86%, 20/21 in patients aged < 70 years and 91/111 in those aged > 70 years) showed PT-INR
value below the recommended therapeutic range in Japan. Arrows indicate the therapeutic ranges of PT-INR in Japan.
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Table 4 Clinical characteristics of the patients with intracerebral hemorrhage divided according to the anticoagulant treatment before onset.

No anticoagulants Warfarin DOAC Pvalue
(n = 776) (n = 86) n=28)
Age (years) 66.8 £ 12.9 75.8 £ 7.2 764 £ 7.1 < 0.0001
Male/Female (male %) 460/316 (59.3%) 42/44 (48.8%) 5/3 (62.5%) 0.17
Body weight (kg) 57.6 * 13.8 545 + 11.8 58.8 + 11.4 0.13
Atrial fibrillation 36 (4.6%) 62 (72.1%) 8 (100%) < 0.0001
Hypertension 742 (95.6%) 82 (95.3%) 8 (100%) 0.85
Diabetes Mellitus 174 (22.4%) 34 (39.5%) 1 (12.5%) 0.002
Congestive heart failure 18 (2.3%) 12 (14.0%) 1(12.5%) < 0.0001
Coronary/vascular diseases 67 (8.6%) 20 (23.3%) 1 (12.5%) 0.0004
Prior stroke/TIA 327 (42.1%) 46 (53.5%) 3(37.5%) 0.11
Prior intracerebral hemorrhage 136 (17.5%) 11 (12.8%) 3 (37.5%) 0.14
Creatinine clearance (m//min) 77.8 = 31.9 59.9 + 28.4 71.2 = 28.3 < 0.0001
CHADS, score 2(1-3) 3(2-4) 2(2-4) < 0.0001
NVAF patients only 3(2-4),n=35 3(2-4),n =61 Same as above 0.48
CHA,DS,-VASc score 3(2-5) 5 (3.75-6) 4.5 (3-5) < 0.0001
NVAF patients only 4(3-5),n =35 5(3.5-6), n = 61 Same as above 0.20
HAS-BLED score 2(2-3) 3(2-4) 3(3-3) < 0.0001

Data are shown as mean * standard deviation, n (%), or median (25-75 percentile). TIA = transient ischemic attack; DOAC = direct oral anti-

coagulants; NVAF = nonvalvular atrial fibrillation.
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Fig. 4 Distribution of prothrombin time-international normalized ratio (PT-INR) on admission in the

patients with intracerebral hemorrhage treated with warfarin (n = 65).
Of them, 56 patients (86%) showed PT-INR < 2.8.
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Abstract

Prothrombin time on admission in patients with cardioembolic stroke
and intracranial hemorrhage occurring during warfarin treatment
in the direct oral anticoagulant era

Ken Okumura, M.D., Ph.D."??, Joji Hagii, M.D., Ph.D.”, Norifumi Metoki, M.D., Ph.D.?,
Shin Saito, M.D., Ph.D.”, Hiroshi Shiroto, M.D.”,
Minoru Yasujima, M.D., Ph.D.” and Hirofumi Tomita, M.D., Ph.D."

UDepartment of Cardiology, Hirosaki University Graduate School of Medicine
“Department of Hypertension and Stroke Medicine, Hirosaki University Graduate School of Medicine
¥Hirosaki Stroke and Rehabilitation Center

Warfarin is used worldwide to prevent cardioembolic stroke (CES) in patients with atrial fibrillation even in the era of
direct oral anticoagulant (DOAC). We evaluated clinical characteristics of the patients with CES and intracerebral
hemorrhage (ICH) occurring during warfarin treatment, focusing on prothrombin time-international normalized ratio
(PT-INR) at the occurrence. The consecutive 846 CES patients (78 + 9 years) and 870 ICH patients (68 + 13 years)
admitted to the Hirosaki Stroke and Rehabilitation Center from April 2011 through March 2015 were studied. The
antithrombotic agents administered in CES patients before the onset included antiplatelets in 146 patients (17%),
warfarin in 205 (24%), DOAC in 37 (5%), and none in the other 458 (54%). Mean PT-INR within 24 hours after the onset
in nonvalvular atrial fibrillation patients with warfarin was 1.34 + 0.33 (n = 129), and 111 of them (86%) showed PT-INR
value below the recommended therapeutic range in Japan. The antithrombotic agents administered in ICH patient
included antiplatelets in 87 patients (10%), warfarin in 86 (10%), DOAC in 8 (1%), and none in the other 689 (79%).
Mean PT-INR within 24 hours after the onset in patients with warfarin was 2.27 + 0.62 (n = 65), and 56 of them (86%)
showed PT-INR < 2.8. Thus, there is a large population with poor warfarin control complicating CES and that with good
warfarin control complicating ICH, indicating limitation of warfarin treatment in the DOAC era.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:309-317)
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