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Predictive value of D-dimer for poor prognosis of anterior circulation acute ischemic stroke with large-vessel
occlusion after endovascular treatment

XIE Yanzhao', MA Liang, HAN Ning, QI Guosong, SUN Qiang, XU Guodong”
Department of Neurology, Hebei General Hospital, Shijiazhuang 050000, Hebei, China

[ Abstract | Objective To explore the risk factors of poor prognosis of anterior circulation acute ischemic stroke
with large-vessel occlusion (AIS-LVO) patients after endovascular therapy (EVT), so as to determine the predictive value of
D-dimer for poor prognosis of anterior circulation AIS-LVO patients after EVT. Methods Anterior circulation AIS-LVO
patients who received EVT and hospitalized in the Department of Neurology, Hebei General Hospital from Dec. 2018 to Dec.
2022 were enrolled. According to the 90-d modified Rankin scale (mRS) score after operation, they were assigned to good
prognosis group (mRS score of 0-2) or poor prognosis group (mRS score of 3-6). Preoperative Alberta Stroke Program early
computed tomography score (ASPECTS), preoperative National Institutes of Health stroke scale (NIHSS) score, preoperative
Glasgow coma scale score, immediate postoperative modified thrombolysis in cerebral infarction (mTICI) grade, general data,
and laboratory data of anterior circulation AIS-LVO patients were collected. Binary logistic regression was used to analyze the
influencing factors of poor prognosis in anterior circulation AIS-LVO patients after EVT, and receiver operating characteristic
(ROC) curve was used to evaluate the predictive value of D-dimer for poor prognosis. Results A total of 143 patients with
anterior circulation AIS-LVO undergoing EVT were enrolled, with 54 patients in the poor prognosis group and 89 in the good
prognosis group. Compared with the poor prognosis group, patients in the good prognosis group had younger age, lower

proportion of diabetes mellitus, lower preoperative NIHSS score, higher preoperative ASPECTS and Glasgow coma scale score,
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higher proportion of immediate postoperative mTICI grade 2b-3, and lower preoperative D-dimer level (all 7<<0.05). Binary
logistic regression analysis showed that preoperative NIHSS score (odds ratio [OR] =1.096, 95% confidence interval [ CI]
1.007-1.193), immediate postoperative mTICI grading (OR=19.609, 95% CI 5.354-71.815) and preoperative D-dimer
level (OR=1.310, 95% CI 1.128-1.521) were independent risk factors for poor prognosis in anterior circulation AIS-LVO
patients receiving EVT. The area under the ROC curve value of D-dimer for the the poor prognosis of anterior circulation
AIS-LVO patients after EVT was 0.642 (95% CI 0.54-0.745). Conclusion Preoperative NIHSS score, immediate
postoperative mTICI grading and higher preoperative D-dimer level are independent risk factors for poor prognosis in anterior
circulation AIS-LVO patients after EVT. AIS-LVO patients with elevated D-dimer levels before surgery may have a poor
prognosis after EVT.
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Fig1 DSA images of 2 patients with anterior circulation AIS-LVO before and after EVT

A-D: A 63-year-old male patient was unable to move his left limbs for 5.5 h. The pre-onset mRS score was 0, and the baseline NIHSS
score was 14. According to the patient’s history of hypertension and smoking, combined with the conditions during surgery, TOAST
classification of the patient was considered as large-artery atherosclerosis. A: Preoperative DSA showed the right middle cerebral
occlusion; B: After thrombectomy, mTICI grade was 2a, and the right middle cerebral artery also showed severe residual stenosis;
C, D: After balloon dilation surgery, blood flow in the middle cerebral artery was free and mTICI grade was 3. E-H: A 56-year-old
female patient suffered from a sudden loss of consciousness for 7 h. The pre-onset mRS score was 0, and the baseline NIHSS score
was 19. According to the patient’s history of atrial fibrillation and the conditions during surgery, TOAST classification of the patient
was considered as cardioembolism. E, F: Preoperative DSA showed the right internal carotid artery occlusion; G, H: After EVT, blood
flow in the internal carotid artery was free and mTICI grade was 3. AIS-LVO: Acute ischemic stroke with large-vessel occlusion;
EVT: Endovascular treatment; DSA: Digital subtraction angiography; mRS: Modified Rankin scale; NIHSS: National Institutes of
Health stroke scale; TOAST: Trial of Org 10172 in Acute Stroke Treatment; mTICI: Modified thrombolysis in cerebral infarction.
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Tab1 Comparison of general data between 2 groups of patients with AIS-LVO undergoing EVT

Index Total N=143 Good prognosis N=89  Poor prognosis N=54 Statistic P value
Agelyear, M (O, Op) 64.0 (55.0, 70.0) 62.0 (53.0, 68.0) 66.5 (57.0, 76.0) Z=—2.652 0.008
Male, n (%) 96 (67.1) 56 (62.9) 40 (74.1) 7 =1.895 0.169
Smoking, n (%) 72 (50.3) 47 (52.8) 25 (46.3) =057 0.450
Drinking, n (%) 21 (14.7) 12 (13.5) 9(16.7) £=0272 0.602
Hypertension, 7 (%) 69 (48.3) 44 (49.4) 25 (46.3) £=0.133 0.715
Diabetes mellitus, 7 (%) 56 (39.2) 28 (31.5) 28 (51.9) 21 =5.865 0.015
Coronary heart disease, 1 (%) 61 (42.7) 39 (43.8) 22 (40.7) 2 =0.130 0.718
Atrial fibrillation, 7 (%) 30 (21.0) 19 (21.3) 11(20.4) 7 =0.019 0.889
Stroke history, 7 (%) 39 (27.3) 27 (30.3) 12 (22.2) 7r=1.116 0.291

EVT: Endovascular treatment; AIS-LVO: Acute ischemic stroke with large-vessel occlusion; M (Q,, O.): Median (lower quartile,
upper quartile).
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Tab 2 Comparison of clinical data between 2 groups of patients with AIS-LVO undergoing EVT

Good prognosis
N=89
12.00 (8.50, 16.00)

Poor prognosis
N=54
21.00 (13.75, 35.00)

Index Total N=143 Statistic P value

Preop NIHSS score, M (O, Oy)
TOAST type, 1 (%)

14.00 (10.00, 21.00) Z=—4.851 <0.001

Large-artery atherosclerosis 114 (79.7) 68 (76.4) 46 (85.2) 7 =1.603 0.206
Cardioembolism 29 (20.3) 21(23.6) 8(14.8)
Immediate Postop mTICI grade 2b-3, 7 (%) 124 (86.7) 83(93.3) 41 (75.9) 7 =8.763 0.003
Preop ASPECTS, M (Q,, Q) 8 (7, 10) 9 (7, 10) 8 (5, 10) Z=—1.967 0.049

Preop Glasgow coma scale score, M (Q;, O,) 13.0 (9.0, 15.0) 15.0 (11.0, 15.0) 10.0 (4.5, 15.0) Z=—4.269 <0.001

Onset-to-recanalization time/min, M (Q,, O,)  429.00 (338.00, 534.00) 424.00 (322.00, 528.50) 435.50 (369.25, 538.25) Z=—1.605  0.108
Preop FBG/(mmol+L "), M (Q,, O.) 6.20 (5.11, 8.90) 5.94 (5.05, 8.33) 6.48 (5.23, 9.50) Z=—0802 0.423
Preop ALT/(U-L ™), M (Q,, O.) 16.30 (12.20, 23.60) 15.90 (12.00, 21.35) 17.95 (13.65,27.23)  Z=—1772  0.076
Preop albumin/(g+L "), x£s 37.4145.30 37.78+4.81 36.8146.03 1=1.056 0.293
Preop creatinine/(umol=L "), M (Q,, Oy) 71.00 (61.00, 84.00)  70.20 (61.50, 81.30) 7430 (58.55,91.13)  Z=—0.866 0.386
Preop urea/(mmol=L "), M (Q,, Q) 5.07 (4.06, 6.50) 5.20 (3.99, 6.46) 4.87 (4.10, 6.70) 7=—0239 0811
Preop TG/(mmol=L™"), M (Q,, O,) 1.17 (0.80, 1.69) 1.18 (0.78, 1.71) 1.16 (0.82, 1.65) 7=—0333  0.739
Preop TC/(mmol=L™"), M (Q,, Oy) 4.2 (3.47,4.82) 4.10 (3.44,4.71) 4.30 (3.46, 4.93) 7=—0722 0470
Preop HDL-C/(mmol=L™"), M (Q,, O,) 1.02 (0.88, 1.19) 1.02 (0.87, 1.19) 0.97 (0.89, 1.19) Z=—0.448  0.654
Preop LDL-C/(mmol-L™"), M (Q,, Oy) 2.77 (2.12, 3.20) 2.77 (2.06, 3.14) 2.77 (2.22,3.27) Z=—075 0454
Preop D-dimer/(mg=L "), M (Q,, Oy) 1.10 (0.44, 2.71) 0.79 (0.42, 2.10) 2.28 (0.46, 9.50) Z=—2.844  0.004

EVT: Endovascular treatment; AIS-LVO: Acute ischemic stroke with large-vessel occlusion; Preop: Preoperative; NIHSS: National Institutes

of Health stroke scale; TOAST: Trial of Org 10172 in Acute Stroke Treatment; Postop: Postoperative; mTICI: Modified thrombolysis in cerebral
infarction; ASPECTS: Alberta Stroke Program early computed tomography score; FBG: Fasting blood glucose; ALT: Alanine aminotransferase; TG:
Triglyceride; TC: Total cholesterol; HDL-C: High-density lipoprotein cholesterol; LDL-C: Low-density lipoprotein cholesterol; M (Q;, O.): Median

(lower quartile, upper quartile).
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Tab 3 Binary logistic regression analysis of prognostic factors in anterior circulation AIS-LVO patients

undergoing EVT

Variable b Wald OR (95% CI) P value
Age 0.022 0.025 0.783 1.022 (0.974, 1.072) 0.376
Preoperative NIHSS score 0.092 0.043 4.492 1.096 (1.007, 1.193) 0.034
Preoperative ASPECTS 0.027 0.127 0.044 1.027 (0.801, 1.316) 0.834
Preoperative Glasgow coma scale score —0.090 0.096 0.883 0.914 (0.757, 1.103) 0.347
Immediate postoperative mTICI grade 2.976 0.662 20.191 19.609 (5.354, 71.815) <<0.001
Preoperative D-dimer 0.270 0.076 12.538 1.310(1.128, 1.521) <0.001
Diabetes mellitus —0.757 0.514 2.165 0.469 (0.171, 1.286) 0.141

AIS-LVO: Acute ischemic stroke with large-vessel occlusion; EVT: Endovascular treatment; NIHSS: National Institutes of

Health stroke scale; mTICI: Modified thrombolysis in cerebral infarction; ASPECTS: Alberta Stroke Program early computed

tomography score; b: Partial regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence interval.
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Fig2 ROC curve of D-dimer predicting poor prognosis
after EVT in anterior circulation AIS-LVO patients
AIS-LVO: Acute ischemic stroke with large-vessel occlusion;
EVT: Endovascular treatment; ROC: Receiver operating

characteristic.
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