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Effect of referral on intravascular treatment of acute ischemic stroke with large vessel occlusion
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DENG Ben-qiang”
Stroke Center, Changhai Hospital, Navy Medical University (Second Military Medical University), Shanghai 200433, China

[Abstract] Objective To explore the impact of referral on intravascular treatment of acute ischemic stroke patients
with large vessel occlusion (AIS-LVO), and to analyze the influence factors of prognosis. Methods We retrospectively
analyzed the clinical data of the AIS-LVO patients who received intravascular treatment from Sep. 2013 to Feb. 2018 in
Stroke Center of our hospital. The patients were divided into directly admitted group and referral group. The patients in
the directly admitted group went directly to the Emergency of our hospital through the pre-hospital emergency medical
service or other vehicles. The patients in the referral group were transferred from other hospitals to the Emergency of our
hospital. The clinical features, curative effect and prognosis were analyzed between the two groups. Then the patients were

divided into good prognosis group (modified Rankin scale score at 90 d after operation being 0-2) and poor prognosis group
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(>2). The clinical data and visit methods were analyzed between the good prognosis and poor prognosis groups, and logistic
regression analysis was used to analyze the P<<0.1 variables. Results A total of 316 patients were included, and the directly
admitted group had 195 cases (61.7%) and the referral group had 121 cases (38.3%). Compared with the directly admitted
group, the proportions of the patients with ischemic stroke and bridging therapy were significantly lower in the referral group
((*=4.549, P=0.033; ¥*'=29.319, P<<0.001). The onset-to-door time (ODT) and onset-to-recanalization time (ORT) were
significantly longer in the referral group than those in the directly admitted group (239 [168, 238] min vs 85 [55, 170] min,
Z=1.779, P<<0.001; 397 [306, 472] min vs 285 [214, 364] min, Z=6.779, P<<0.001). The short-term treatment efficiency
and good prognosis rate were significantly worse in the referral group than those in the directly admitted group (52.9% [64/121]
vs 64.1% [125/195], *=3.903, P=0.048; 46.3% [56/121] vs 57.9% [113/195], ’=4.806, P=0.043). There were 169 cases
(53.5%) in the good prognosis group and 147 cases (46.5%) in the poor prognosis group. Compared with the poor prognosis
group, the patients were significantly younger, the proportion of the patients with hyperlipidemia was significantly lower and
the proportion of the patients with bridging therapy was significantly higher in the good prognosis group ([64.2 £ 12.8] years
vs [69.9£11.9] years, t=4.095, P<<0.001; 0.6% [1/169] vs 6.1% [9/147], ¥’ =7.848, P=0.005; 70.4% [119/169] vs 13.6%
[20/147], x¥’=102.975, P<<0.001). Compared with the poor prognosis group, the proportion of directly admitted patients
was significantly higher in the good prognosis (66.9% [113/169] vs 55.8% [82/147], ' =4.086, P=0.043), and ODT and
ORT were significantly shorter in the good prognosis group (106 [59, 214] min vs 184 [91, 281] min, Z=3.997, P<<0.001;
308 [226, 389] min vs 350 [267, 453] min, Z=2.999, P=0.003). Logistic regression analysis showed that bridging therapy,
direct visit and short ODT were independent predictors of good prognosis in AIS-LVO patients with intravascular treatment.

Conclusion The prognosis of referral AIS-LVO patients with intravascular treatment is poorer compared with the directly

admitted patients. Bridging therapy, direct visit and short ODT indicate good prognosis in AIS-LVO patients.

[Key words| acute ischemic stroke with large vessel occlusion; endovascular treatment; referral; prognosis
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Tab 1 Clinical data, outcome and prognosis of AIS-LVO patients in directly admitted and referral groups

W 1.

Index Directly admitted N=195 Referral N=121 Statistic P value

Age (year), x*s 68.4+12.7 65.5+12.8 t=2.810 0.051
Female n (%) 75 (38.5) 46 (38.1) ¥'=0.006 0.937
Smoking 7 (%) 49 (25.1) 37 (30.6) Y¥=1.120 0.29
Hypertension 7 (%) 119 (61.0) 76 (62.8) ¥'=0.101 0.751
Diabetes mellitus 7 (%) 36 (18.5) 14 (11.6) »=2.662 0.103
Atrial fibrillation or valvular heart disease 7 (%) 85 (43.6) 53 (43.8) ¥ =0.001 0.971
Hyperlipidemia n (%) 4(2.1) 6 (5.0) ¥'=2.060 0.151
Previous stroke 7 (%) 26 (13.3) 7(5.8) ¥ =4.549 0.033
Previous CHD 7 (%) 28 (14.4) 16 (13.2) ¥ =0.080 0.777
Bridging therapy 7 (%) 109 (55.9) 30 (24.8) =29.319  <0.001
Door-to-needle time #min, M (Q,, Oy) 39 (31, 51) 33 (21, 49) Z=1.619 0.265
Onset-to-door time #/min, M (Q,, Q) 85 (55, 170) 239 (168, 238) Z=1.779 <0.001
Door-to-imaging time #/min, M (Q,, Oy) 18 (14, 28) 22 (13, 31) Z=0.587 0.557
Imaging-to-suite time #/min, M (Q,, Q) 62 (41, 92) 40 (24, 57) Z=5.797 <0.001
Suite-to-puncture time #/min, M (Q,, Q) 14 (10, 19) 14 (10, 18) Z=0.065 0.948
Door-to-puncture time #/min, M (Q,, O) 100 (76, 129) 80 (59, 101) Z=4.716 <0.001
Puncture-to-recanalization time #/min, M (Q,, Q) 65 (35, 100) 57 (36, 80) Z=1.598 0.11
Onset-to-recanalization time #min, M (Q,, Q) 285 (214, 364) 397 (306, 472) Z=6.779 <<0.001
OCSP classification (PACI/POCITACI) n/n/n 97/41/57 62/26/33 ¥'=0.141 0.932
TOAST classification (LAA/CE/SOE/SUE) n/n/n/n 70/92/11/22 37/63/7/14 ¥'=0.996 0.802
Baseline NIHSS score M (Q,, O) 16 (10, 22) 18 (13, 23) Z=1.779 0.075
Baseline GCS score M (Q,, O) 11 (8, 14) 11 (8, 14) Z=0.598 0.550
24 h NIHSS score after treatment M (Q,, Oy) 9(2,21) 11 (4,21) Z2=0.597 0.551
One-week NIHSS score after treatment M (Q,, O,) 5(1, 16) 7(2,16) Z=1.078 0.281
Effective n (%) 125 (64.1) 64 (52.9) ¥'=3.903 0.048
Good prognosis 7 (%) 113 (57.9) 56 (46.3) ¥'=4.806 0.043
Hemorrhagic transformation 7 (%) 40 (20.5) 33(27.3) ¥'=1.921 0.166
Death n (%) 31 (5.1) 15 (12.4) =0.736 0.391

AIS-LVO: Acute ischemic stroke with large vessel occlusion; CHD: Coronary heart disease; OCSP: Oxfordshire Community

Stroke Project; PACI: Partial anterior circulation infarct; POCI: Posterior circulation infarct; TACI: Total anterior circulation infarct;
TOAST: Trial of Org 10172 in Acute Stroke Treatment; LAA: Large artery atherosclerosis; CE: Cardioembolism; SOE: Stroke
of other determined etiology; SUE: Stroke of other undetermined etiology; NIHSS: National Institutes of Health stroke scale;

GCS: Glasgow coma scale; M (Q,, Qy): Median (lower quartile, upper quartile)
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Tab 2 Univariate analysis of prognestic factors in AIS-LVO patients

Index Good prognosis N=169 Poor prognosis N=147 Statistic P value

Age (year), x s 642+12.8 69.9+11.9 t=4.095 <0.001
Female n (%) 58 (34.3) 63 (42.9) Y'=2.425 0.119
Smoking n (%) 49 (29.0) 37(25.2) ¥'=0.580 0.446
Hypertension 7 (%) 98 (58.0) 97 (66.0) Y=2.128 0.145
Diabetes mellitus 7 (%) 27 (16.0) 23 (15.6) ¥ =0.006 0.936
Atrial fibrillation or valvular heart disease 7 (%) 79 (46.7) 59 (40.1) ¥'=1.396 0.237
Hyperlipidemia n (%) 1(0.6) 9(6.1) ' =17.848 0.005
Previous stroke 7 (%) 17 (10.1) 16 (10.9) ¥'=0.051 0.811
Previous CHD 7 (%) 20 (11.8) 24 (16.3) Y=1.324 0.250
Bridging therapy n (%) 119 (70.4) 20 (13.6) ¥'=102.975 <<0.001
Door-to-needle time #/min, M (Q,, Oy) 38 (30, 51) 37 (20, 64) Z=0.620 0.535
Directly admitted 7 (%) 113 (66.9) 82 (55.8) ¥'=4.086 0.043
Onset-to-door time #/min, M (Q,, Q) 106 (59, 214) 184 (91, 281) Z=3.997 <0.001
Door-to-puncture time #/min, M (Q,, Q) 96 (77, 119) 85 (64, 118) Z=1.531 0.126
Door-to-imaging time #/min, M (Q,;, Q) 18 (13, 27) 20 (14, 33) Z=1.382 0.167
Imaging-to-suite time #/min, M (Q,, Q) 57 (37, 78) 46 (28, 80) Z=2.447 0.014
Suite-to-puncture time #/min, M (Q,, Oy) 14 (10, 18) 14 (10, 20) Z=0.066 0.947
Puncture-to-recanalization time #/min, M (Q,, O) 67 (36, 99) 55 (35, 90) Z=1.819 0.069
Onset-to-recanalization time #/min, M (Q,, Q) 308 (226, 389) 350 (267, 453) Z=2.999 0.003
OCSP classification (LACI/POCI/TACI) n/n/n 97/29/43 62/38/47 ¥'=17.596 0.022
TOAST classification (LAA/CE/SOE/SUE) n/n/n/n 50/82/10/27 57/73/8/9 Y=28.713 0.033
Baseline NIHSS score M (O,, O) 16 (12,22) 18 (11, 23) Z=0.997 0.319
Baseline GCS score M (Q,, O,) 11 (8, 14) 11 (8, 14) Z=0.376 0.707
24 h NIHSS score after treatment M (Q,, Q) 7(2,16) 14 (4, 23) Z=3.428 0.001
One-week NIHSS score after treatment M (Q,, Oy) 4(1,10) 12 (2,22) Z=4917 <0.001
Effective n (%) 147 (87.0) 42 (28.6) Y'=111.587 <0.001
Hemorrhagic transformation 7 (%) 36 (21.3) 37 (25.2) ¥ =0.662 0.416

AIS-LVO: Acute ischemic stroke with large vessel occlusion; CHD: Coronary heart disease; OCSP: Oxfordshire Community

Stroke Project; PACI: Partial anterior circulation infarct; POCI: Posterior circulation infarct; TACI: Total anterior circulation infarct;
TOAST: Trial of Org 10172 in Acute Stroke Treatment; LAA: Large artery atherosclerosis; CE: Cardioembolism; SOE: Stroke
of other determined etiology; SUE: Stroke of other undetermined etiology; NIHSS: National Institutes of Health stroke scale;

GCS: Glasgow coma scale; M (Q,, Qy): Median (lower quartile, upper quartile)
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Tab 3 Multivariate regression analysis for good outcome of AIS-LVO patients

Variable B Wald OR (95% CI) P value
Bridging therapy —3.268 79.957 0.038 (0.019, 0.078) <0.001
Directly admitted —1.095 10.840 0.335(0.174, 0.642) 0.001
Onset-to-door time 0.049 6.970 1.050 (1.013, 1.089) 0.008

AIS-LVO: Acute ischemic stroke with large vessel occlusion; B: Regression coefficient; OR: Odds ratio; CI: Confidence interval
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