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D-dimer Predicts Short-Term Functional Outcome in Acute Ischemic Stroke
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the levels of serum high sensitive C-reactive protein and D-dimer, as well as incidence of
women and age, were all significantly higher in the poor outcome group (P<0.05). After
the adjustment of National Institutes of Health Stroke Scale (NIHSS) scores on admission,
the plasma D-dimer levels positively correlated with mRS (Spearman partial rho=0.247,
P<0.001). The cut-off value of D-dimer level for prediction of poor outcomes was 0.35 mg/L
(sensitivity 0.70, specificity 0.63, area under the curve 0.71). Furthermore, two multivariated Copyright © 2017 The Korean Neurocritical
logistic regression analysis models were performed. One model excluded the NIHSS score as Care Society

an independent variable, and demonstrated that D-dimer (odds ratio, 1.24 for every 1.0 mg/L,

P<0.05) was independently associated with poor functional outcome. Conversely, the other

model which included the NIHSS score, did not show any such association.

Conclusions: Plasma D-dimer level is a useful marker for short-term outcomes in acute
ischemic stroke, and may have a role in risk stratification for predicting a poor outcome.
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Table 1. Baseline demographics and clinical characteristics of the acute ischemic stroke patients according to good or poor outcome
groups

Clinical parameter All (n=290) 2;20;3 L(:iozr;f) ;oR%rfzuIringse) P-value
Mean age (years) 67.0+12.3 64.2+11.6 76.5+9.6 <0.001
Females, n (%) 111 (38.3) 77 (34.4) 34 (51.5) 0.012
Hypertension, n (%) 225 (77.6) 167 (74.6) 58 (87.9) 0.023
Diabetes, n (%) 112 (38.6) 79 (35.3) 33 (50.0) 0.031
Hyperlipidemia, n (%) 4 (29.0) 64 (28.6) 20 (30.3) 0.785
Coronary artery disease, n (%) 6 (9.0) 14 (6.3) 12 (18.2) 0.003
CHF, n (%) 3(4.5) 5(2.2) 8 (12.1) 0.001
Atrial fibrillation, n (%) 5(19.0) 26 (11.6) 29 (43.9) <0.001
Smoking, n (%) 136 (47.1) 113 (50.7) 23(34.8) 0.024
Alcohol, n (%) 114 (39.4) 100 (44.8) 14 (21.2) 0.002
Systolic BP (mmHg) 158.9+27.9 158.9+28.4 158.9+26.6 0.999
Diastolic BP (mmHg) 88.7+17.0 88.9+16.2 88.0+£19.6 0.751
Heart rate (/min) 79.3%17.3 77.9+15.8 84.2+21.1 0.026
BMI (kg/m?) 24.0+3.3 24.1£3.2 23.4+3.6 0.193
eGFR (mL/min/1.73m? 91.1£28.6 95.8+27.3 74.9+27.1 <0.001
Albumin (g/dL) 4.15+0.44 4.19+0.41 3.98+0.52 0.003
Glucose fasting (mg/dL) 115.4+46.6 108.9+35.6 136.7+67.6 0.004
Total cholesterol (mg/dL) 191.8+45.5 191.1+42.9 194.1£53.5 0.679
HDL (mg/dL) 48.1+14.6 47.7+13.9 49.4+16.9 0.434
Triglycerides (mg/dL) 149.9+95.9 156.7+101.3 126.9+70.8 0.008
LDL (mg/dL) 114.2+41.1 114.2+39.5 114.4+46.6 0.969
hs-CRP (mg/dL) 0.8+2.4 0.6+1.7 1.8+3.9 0.021
Homocystein (uMol/L) 13.6+7.4 13.9+7.8 12.7£5.8 0.330
CK-MB (U/L) 29+34 2.5+2.5 4.2+5.1 0.008
D-dimer (ug/mL) 0.8+2.0 0.5+1.0 1.9+3.6 0.005
Insular involvement, n (%) 49 (16.9) 24.(10.7) 25 (37.9) <0.001
NIHSS on admission 4.1+4.7 2.3%£2.3 10.0+£5.9 <0.001
mRS on 3 month 1.8+1.7 1.0+0.7 4.5+1.1 <0.001

CHF: congestive heart failure, BP: blood pressure, BMI: body mass index, eGFR: estimated glomerular filtration rate, HDL: high-density
lipoprotein, LDL: low-density lipoprotein, hs-CRP: high-sensitivity C-reactive protein, CK-MB: creatine kinase-MB, NIHSS: National Insti-
tutes of Health Stroke Scale, mRS: modified Rankin Scale.

Data are presented as either mean + standard deviation or number.

P-value was assessed using the T-test, Chi square or Fisher’s exact test.
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Table 2. Plasma D-dimer levels according to stroke etiology and prognosis

All Good outcome Poor outcome
TOAST Mean+SD Mean+SD Mean+SD P-value
classification n (%) (ug/ml) n (%) (ug/ml) n (%) (ug/ml)

LAA 64 (22.1) 0.9+2.3 46 (20.5) 0.5+£0.6 18 (27.3) 1.9+4.3 0.015

SVO 79 (27.2) 0.4+0.5 72 (32.1) 0.3+0.4 7 (10.6) 0.8+1.0 0.548
CE 50 (17.2) 1.2+2.9 23 (10.3) 0.7+£0.9 27 (40.9) 2.0+4.1 0.173

oD 3(1.0) 0.4+0.1 3(1.3) 0.4+0.1 0

ub 94 (32.4) 0.9+1.8 80 (35.7) 0.7x1.6 14 (21.2) 2.3x2.5 0.001

TOAST, tial of org 10172 in acute stroke treatment; SD, standard deviation; LAA, large-artery atherosclerosis; SVO, small-vessel occlu-

sion; CE, cardioembolism; OD, other determined; UD, undetermined.
Data are presented as either mean + standard deviation or number.

P-value was assessed using Mann-Whitney U test.

Figure 1. Difference of plasma D-dimer levels ac-
cording to stroke etiology. Plasma D-dimer levels
were not significantly different according to stroke
etiology defined by TOAST classifications (P=0.128,
analysis of variance). TOAST, tial of org 10172 in
acute stroke treatment; LAA, large-artery athero-

20.00 *
*
15.00]
E
S~
g_’ *
o 10004
£ *
P
o
*
5.00]
F
* ¥
e : 8
=S : - &
=
T T T T T
LAA sSvo CE Others Undetermined

AMPAIE 19.0%, TAEMAT 9.0%¢] 0.2 FHHEFol
o

5
SAFz o = 2olE Auld o] WS 497(16.9%)01%
Q1A 9] m]t =k KA Y] = 2 & (National Institutes
of Health Stroke Scale, NIHSS) A4~ 41+4 78019111, 37)1€
B MRS 1.8+1.72 HGITHTable 1). MRS 0 17.9%, 14
42.8%, 278 16.6%, 37 5,2%, 47 6.6%, 57 4.8%, 67 6.2%
= AA Tk mRS 130 7M=& W E HAAL AFYES
6.2%%ck

5184 HEF9 TOAST Bifol 2, &5
3} (large artery atherosclerosis) 6474(22.1%),
| M (small-vessel occlusion) 799 (27.2%), A174
(cardioembolism) 507 (17.2%), 7|€} ¥2l(other determined)
39(1.0%), YelEH(undetermined) 94 (32.4%) o] Sl th

> o &

22

sclerosis; SVO, small-vessel occlusion; CE, cardioem-
bolism; OD, other determined; UD, undetermined.
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Figure 2. Correlation between plasma D-dimer levels and NIHSS on admisson (A) and mRS (B) on 3 months. NIHSS on admisson (A)
and mRS (B) on 3 months were significantly correlated with plasma D-dimer levels. NIHSS, National Institutes of Health Stroke Scale;

mRS, modified Rankin Scale.

(51.5%)°] Wttt Yol= E7F ol Lo A £ of| it
o} whotch 78l ey TSRS S AJAIH A A

WSS ol A B oA TRl folEk WA
|

: o}, hs-CRP, CK-MB (creatine
0, 45170 RS 2 Aol 5

i, 8% ‘?;—‘?"UL, A A, FAAA O S T2
1 e

e 1). TOAST &= E}E}w

X
ox
=
)
olN
M
1o
rL
H1
olN i of
T
8,
=
OE H-HE
N oﬂﬁ,
£
T
2N
2,
ol
C
jaad
ol
2

D-o| A= -2 of| F-toll A 0.5+1.0 pg/mlLo] it
of Lol A 1.943.6 pg/mLE = ol oA v«l oP l
OFeh(P<0.01). QJYAIL] B NIHSS A4l 22 o T2o
2.3+2.380]9) a1, BeF o 3112 10.0+5.940]3ich 371 Y &
O]t mMRS=F2 ol $--2 1.0£0.750| 1, & of| &+
S 45411703 TH(Table 1). TOAST E-Hof whejr] £& o
St B o S-tol| A D-o|FA 9] Afol & H]asl Kkt
TEMEAS S AUEHoA B ol S E2 A%
ool Bal] ZF2t - 0J51A| 32 D-ol 9k A| A5 HAATH(ZH)
0.5+0.6 vs. 1.9+4.3, <0.05, 0.741.6 vs. 2.3+2.5, P<0.01). >

H[—F oS.;L

d

https://doi.org/10.18700/jnc.160084

ROC Curve
1.0
0.8
> 067
=
2
=
‘@
<
)
v
0.4
0.2
0.0 T T T T
00 02 04 06 08 10

Figure 3. ROC curve. The cut-off value of serum D-dimer level
for prediction of the poor outcome was 0.35 pg/ml (sensitivity
0.70, specificity 0.63, AUC0.71). ROC, receiver operating char-
acteristic; AVC, area under the curve.
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Table 3. Multivariate logistic regression analysis for poor outcome

) Model 1 Model 2

Variables - :

Adjusted OR (95% ClI) P-value Adjusted OR (95%Cl) P-value
Age (increase per unit) 1.11 (1.05-1.16) <0.001 1.10 (1.03-1.16) 0.003
Sex (Female) 0.97 (0.42-2.24) 0.938 1.29 (0.41-4.10) 0.660
Hypertension 1.23(0.39-3.91) 0.723 3.56 (0.60-21.17) 0.163
Diabetes 2.51 (1.11-5.66) 0.026 3.08 (0.96-9.85) 0.058
Atrial fibrillation 2.24 (0.86-5.82) 0.098 0.88 (0.21-3.65) 0.860
Insular involvement 3.16 (1.22- 8.16) 0.018 1.54 (0.36-6.61) 0.559
Heart rate (increase per unit) 1.01 (0.99-1.03) 0.51 1.01 (0.98-1.05) 0.461
eGFR (increase per unit) 0.99 (0.98-1.01) 0.300 0.98 (0.96-1.01) 0.132
Albumin (increase per unit) 0.62 (0.28-1.36) 0.234 0.34 (0.12-0.96) 0.041
hs-CRP (increase per unit) 1.16 (1.01-1.34) 0.041 1.14 (0.95-1.36) 0.166
CK-MB (increase per unit) 1.12 (1.00-1.25) 0.053 0.99 (0.80-1.23) 0.932
D-dimer (increase per unit) 1.24 (1.04-1.49) 0.019 1.11 (0.87-1.41) 0.411
NIHSS (increase per unit) 1.89 (1.50-2.39) <0.001

eGFR: estimated glomerular filtration rate, hs-CRP: high-sensitivity C-reactive protein, CK-MB: creatine kinase-MB, NIHSS: National Insti-

tutes of Health Stroke Scale.
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