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Background: For acute ischemic stroke (AIS) patients with history of prior stroke (PS) and
diabetes mellitus (DM), intravenous recombinant tissue plasminogen activator (IV-tPA)
therapy in the 3- to 4.5-hour window is off-label in Korea. This study aimed to assess the
safety and efficacy of IV-tPA in these patients.

Methods: Using data from a prospective multicenter stroke registry between January
2009 and March 2021, we identified AlS patients who received IV-tPA in the 3- to 4.5-hour
window, and compared the outcomes of symptomatic intracranial hemorrhage (SICH),
3-month mortality, 3-month modified Rankin Scale (mRS) score 0-1 and 3-month mRS
distribution between patients with both PS and DM (PS/DM, n=56) versus those with neither
PS nor DM, or with only one (non-PS/DM, n=927).

Results: The PS/DM group versus the non-PS/DM group was more likely to have a prior
disability, hypertension, hyperlipidemia, coronary heart disease and less likely to have atrial
fibrillation. The PS/DM and the non-PS/DM groups had comparable rates of SICH (0% vs.
1.7%; p>0.999) and 3-month mortality (10.7% vs. 10.2%; p=0.9112). The rate of 3-month
mRS 0-1 was non-significantly lower in the PS/DM group than in the non-PS/DM group
(30.4% vs. 40.7%; adjusted odds ratio [95% confidence interval], 0.81[0.41-1.59]).
Conclusions: In the 3- to 4.5-hour window, AlS patients with PS/DM, as compared to those
with non-PS/DM, might benefit less from IV-tPA. However, given the similar risks of SICH and
mortality, IV-tPA in the late time window could be considered in patients with both PS and
DM.
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Table 1. Comparisons of baseline characteristics between PS/DM group and non-PS/DM group

Characteristic non-PS/DM PS/DM p-value®

Age 68.7+12.3 703193 0.2434

Sex, male 581(62.7) 34 (60.7) 0.7684

Pre-stroke mRS <0.0001
0 779 (84.0) 31(55.4)
>0 148 (16.0) 25 (44.6)

Initial NIHSS 6 (4-10) 6 (4-10) 0.5672

TOAST classification 0.0212
LAA 304 (32.8) 25 (44.6)

CE 270 (29.1) 7(12.5)
SVO+others 353 (38.1) 24 (42.9)

History of ischemic stroke 90 (9.7) 56 (100.0) <0.0001
TIA 13 (1.4) 2(3.6) 0.2086
Ischemic stroke 79 (8.5) 55(98.2) <0.0001

Diabetes mellitus 252 (27.2) 56 (100.0) <0.0001

Coronary heart disease 76 (8.2) 11 (19.6) 0.0121

Hypertension 603 (65.0) 46 (82.1) 0.0087

Hyperlipidemia 244 (26.3) 23 (41.) 0.016

Current smoking status 244 (26.3) 12 (21.4) 0.4178

Atrial fibrillation 268 (28.9) 5(89) 0.0012

Total cholesterol (mg/dL) 177.7+42.3 162.6+42.4 0.0095

TC (mg/dL) 126.7£97.7 133.8+78.8 0.5217

HDL cholesterol (mg/dL) 46.8+123 435114 0.0512

LDL cholesterol (mg/dL) 110.9+36.2 98.4+36.6 0.0124

Initial glucose (mg/dL) 146.3+57.0 182.3+75.7 0.0009

HbATc (%) 6.2+13 7.5£1.6 <0.0001

SBP (mmHg) 149.1+26.5 14544259 0.3187

DBP (mmHg) 86.2+15.7 823+184 0.0721

Data are number (%), mean+SD or median (IQR).

PS; prior stroke, DM; diabetes mellitus, n; number, mRS; indicates modified Rankin scale, NIHSS; National Institute of Health Stroke scale, TOAST; the
trial of Org 101072 in acute stroke treatment, LAA; large-artery atherosclerosis; CE; cardioembolism, SVO; small vessel occlusion, TIA; transient ischemic
attack, TC; triglycerides, HDL; high-density lipoprotein, LDL; low-density lipoprotein, HbAlc; hemoglobin Alc, SBP; systolic blood pressure, DBP; diastolic

blood pressure, SD; standard deviation, IQR; interquartile range.

°p-value by Student’s t-test, Wilcoxon rank sum test, chi-square test and Fisher’s exact test.
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Table 2. Outcomes: safety and efficacy
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Unmatched cohort
Variable
non-PS/DM PS/DM p-value®
Primary outcome
sICH 16 (1.7) 0(0.0) >0.9999
3-month mRS, 0-1 377 (40.7) 17 (30.4) 0.1262
Secondary outcome
3-month mRS 0.0855
0 169 (18.2) 8 (14.3)
1 208 (22.4) 9 (16.1)
2 140 (15.1) 8 (14.3)
3 147 (15.9) 9 (16.1)
4 97 (10.5) 7 (12.5)
5 71(7.7) 9 (16.1)
6 95 (10.2) 6 (10.7) 09112
Utility-weighted mRS”
6.4+35 54+38 0.0517
7.6 (3.3-9) 6.5 (0.0-9.1) 0.0677

Data are number (%), mean+SD or median (IQR).

PS,; prior stroke, DM; diabetes mellitus, ICH; intracranial hemorrhage, mRS; modified Rankin scale, SD; standard deviation, IQR; interquartile range.

°p-value by chi-square test, Fisher’s exact test, and CMH shift test.

mRS 0,1, 2, 3, 4, 5, 6 was assigned a corresponding numerical value 10, 9.1, 7.6, 6.5, 3.3, 0, 0. The utility-weighted mRS ranges from 0 (death) to 10 (no

symptoms or disability).

Acute ischemic stroke patients registered in CRCS-K
between 2009.1 and 2021.03 (n=80688)

.

Acute ischemic stroke patients
treated with intravenous thrombolysis in 3-4.5h after

onset time
(n=1047)
Exclude:
o Patients treated with intraarterial
> thrombectomy
o Patients who were missing pre-mRS
data
\

| Study population(n= 983

i

Patients with DM and e Patients with DM only or
: . _ prior stroke history only
prior stroke history (n=56) Patients neither DM
nor prior stroke history
(n=927)

Figure 1. Selection of study population. CRCS-K; Clinical Research
Collaboration for Stroke in Korea, n; number, h; hour, mRS, modi-
fied Rankin scale, DM; diabetes mellitus.
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Table 3. Multivariable analysis of 3-month mRS score and symptomatic ICH

Adjusted®

Unadjusted

Variable

p-value®

p-value®

MD (95% CI)

OR (95% CI)

MD (95% CI)

OR (95%ClI)

Primary outcome

NA
0.81(0.41-1.59)

0.6226
0.1291

0.49 (0.03-8.46)
0.64 (0.35-1.14)

SICH

0.5395

3-month mRS, 0-1
Secondary outcome

0.3852
0.2066
0.0911

1.58 (0.56-4.43)
0.72 (0.43-1.20)

0.9112

105 (0.44-2.52)
0.66 (0.41-1.06)

3-month mortality
3-month mRS®

UW-mRS

0.0846
0.0517

0.72 (-0.11to 1.55)

0.95 (-0.01t0 1.92)

ORs are for the PS/DM group, as compared with the the non-PS/DM group.

OR; odd ratio, MD; mean difference, Cl; confidence interval, mRS; modified Rankin scale, ICH; intracranial hemorrhage, NA; not applicable, UW-mRS; utility-weighted modified Rankin scale, OR; odd ratio,

Cl; confidence interval.

°Adjusted for variables in Table 1 (pre-mRS, TOAST classification, coronary artery disease, hypertension, hyperlipidemia, atrial fibrillation, DBP, total cholesterol, HDL, LDL, initial glucose, HbAc).

®p-value by binary logistic regression, ordinal logistic regression model, and analysis of covariance (ANCOVA).

‘Common odds ratios derived from ordinal logistic regression models indicating a favorable shift in mRS.

L EM SN0 S Ll 3-4. 6170 HULHHHE =2 oY

a

yo
fol

O,
rE
ot
Mo

Y
mlo
>

ASHA] QFgket. o] 3} Qbxl/g AxpS=ql 374
LA A3 8} 4= PS/DM SAEOIA 678(10.7%), non-
PS/DM EHA}-oll A= 958(10.2%)°1 4L, 1 Bl-&2 &+ §a}
AcHp=0.9112) (Table 2, 3)

Azt 884 A3HS4R1 371Y mRS 0-1 ¥]&2 PS/DM
AL A = 56 F 17HO 2 30.4%9.2H, non-PS/DM
RO AE 9279 F 377HOZ 40.7%At}. F A

ZF ME-E9] ztol= oF 10.3% = PS/DM 2Ato] 53t
5 9% (excellent outcome, mRS 0-1)] H]&°] ¢ &

o, SAHCRE {3k AolE HolAl= F3UtHunad-
justed OR 0.64 [95% CI 0.35-1.14], p=0.1291). &= A}
9] 7|12 54 Aolg HAT i B4 A = PS/DM g
A7 non-PS/DM SHA#9] Aaf -84 AdpHsE o
3t 2to]7} glgith(adjusted OR 0.81 [95% CI 0.41-1.59],
p=0.5395) (Table 2, 3).

o2} a8/ A2l 371EA4 mRS £E= PS/DM &
Aol Al Z}ol7) it (unadjusted OR 0.66, [95% CI
0.41-1.06], p=0.0846; adjusted OR 0.72 [95% CI 0.43-
1.20], p=0.2066) (Fig. 2). UW-mRS9] B+ FEZFHA} 7t
< 2451992 o, PS/DM Ak 5.443.8, non-PS/DM
TS 6.4+3.59] g2 7HAH, - SRR T fofRt Aol
7} @it unadjusted mean difference [MD] 0.95, [95%
CI -0.01 to 1.92], p=0.0517; adjusted MD 0.72, [95% CI
-0.11 to 1.55], p=0.0911).

N

o &

PS/DM Aol A 3-4 5417 TV-tPA & 30.4%+= &5
3t 715 SlF(mRS 0-DE BA I, 44.7%E 592 7|5 d%
(functional independence; mRS 0-2)& EJct SAEW
=go| ATt @Ab= }leleH, 370 AFEES 10.7%3AT
Non-PS/DM SAF<of| H|s PS/DM 2ol A SAH =
b 715 dl$et =44 7]
5 A%E PHT HIES BdZolE E6l S UEE
Qo] B =A] AL, AFFER BISSHITh

B gL 9g|ueol|A 3-4 587 [V-tPA A9 hAt

E
15
3
=
o
)
|o
k)
R
i
—{O‘t
m-lo].
r°1'

J Korean Neurol Assoc Volume 41 Issue 2, 2023 117



2455 O ST 235 13 S5 K0 2674 04 0 D 20 S M e O 017 01 02 2 700 245 1 IS0 2 295 400 5595 4585 1l i O w59 534
Non-PS/DM 18.2 224
//'(
J/ e
PS/DM 14.3 161 14.3
mRS []0 Bl 2 3 m4 W5 [

Figure 2. The proportion of patients according to the modified Rankin scale (mRS) score at 3 months. PS; prior stroke history, DM; diabetes

mellitus.
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