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[Abstract] Objective To explore the value of intelligent early warning system in pre- and in-hospital connection in
the treatment of stroke. Methods The clinical data of the patients with suspected stroke, who received treatment and pre-

hospital warning with intelligent early warning system in Stroke Center of Changhai Hospital of Navy Medical University
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(Second Military Medical University) between Nov. 2017 and Jun. 2018, were retrospectively analyzed. Pre-hospital warning
was defined as 120 alerting stroke teams using software before transferring patients to the target hospital. According to the
in-hospital treatment methods, the patients were divided into non-stroke group, conservative treatment group, thrombolysis
group, thrombectomy group, bridging group and cerebral hemorrhage group. The efficiency in each link of the intelligent
early warning system, the ability of emergency doctor diagnosing stroke, the ability of emergency doctor diagnosing severe
stroke using gaze-face arm speech time (G-FAST) scale, the speed of first aid response of the attending physician and the
door-in-to-door-out (DIDO) time in primary stroke center were evaluated in each group. Results A total of 248 patients were
included in this study, including 24 non-stroke patients and 224 stroke patients (101 patients in the conservative treatment
group, 23 patients in the thrombolysis group, 32 patients in the thrombectomy group, 22 patients in the bridging group and
46 patients in the cerebral hemorrhage group). The median primary screening time, early warning time and response time of
248 patients were 28.0 (13.0, 92.5), 11.0 (7.3, 15.3) and 19.0 (13.0, 35.0) s, respectively. The sensitivity, specificity, positive
predictive value, negative predictive value and accuracy of 6 pre-hospital emergency physicians diagnosing severe stroke
using G-FAST scale were 84%, 71%, 83%, 72% and 79%, respectively. Eight patients with severe stroke underwent whole-
process monitoring of pre-hospital treatment, and had a median transport time of 113 (82, 142) min and a median DIDO time
of 84 (12, 125) min. Conclusion Intelligent early warning system can realize the automation of data acquisition for transfer
time points, making the data more comprehensive and reliable. It is helpful to analyze the efficiency of emergency physicians,

drivers, stroke teams and primary stroke center in pre- and in-hospital connection in the treatment of stroke, so as to shorten

the pre-hospital treatment time and improve the pre-hospital treatment efficiency.

[Key words] stroke; pre-hospital rescue; informatization; artificial intelligence; warning system
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Tab 1 Time consumption of each pre-hospital first aid process in each group

t/s, median (10" percentile, 90" percentile)

Group n Primary screening time Early warning time Response time
Non-stroke group 24 39.5(7.5,151.0) 11.0 (6.0, 13.5) 18.5(9.0,41.5)
Conservative treatment group 101 34.0 (10.2, 155.6) 10.0 (6.0, 14.0) 21.0 (9.0, 45.8)
Thrombolysis group 23 21.0 (8.0, 149.2) 9.0 (6.0, 12.6) 19.0 (9.0, 61.4)
Thrombectomy group 32 39.0 (9.6, 143.7) 9.5(5.0,13.7) 15.0(5.9,42.4)
Bridging group 22 28.0 (9.6, 284.0) 8.0 (5.3,14.7) 23.5(13.5,45.9)
Cerebral hemorrhage group 46 30.0 (9.0, 170.7) 12.0 (6.0, 14.0) 18.5(8.7,37.0)
H value 1.856 8.348 9.900
P value 0.869 0.138 0.078

®2 BREIRMEIRZEAREEREREFBERITSBRESATREFEER
Tab 2 Time consumption in each pre-hospital first aid process of patients with mild and severe stroke
diagnosed by emergency physicians

t/s, median (10" percentile, 90" percentile)

Group n Primary screening time Early warning time Response time
Mild stroke group 92 27.5 (8.3, 156.1) 10.5 (6.0, 14.0) 18.0 (9.0, 43.0)
Severe stroke group 156 37.0 (10.7, 159.5) 10.0 (6.0, 14.0) 22.5(9.3,46.0)
Z value —1.724 —0.862 —1.797
P value 0.085 0.388 0.072

R3 6 BITAIRMEITA G-FAST ERIAFNEZEMNEEMFEFHRYE. FRE. PPV, NPV FIAERE
Tab 3 Sensitivity, specificity, PPV, NPV and accuracy of 6 emergency physicians diagnosing mild and severe stroke
with G-FAST scale

No. Sensitivity Specificity PPV NPV Accuracy
1 0.67 (4/6) 1.00 (4/4) 1.00 (4/4) 0.67 (4/6) 0.80 (8/10)
2 0.73 (11/15) 0.80 (12/15) 0.79 (11/14) 0.75 (12/16) 0.77 (23/30)
3 0.77 (17/22) 0.57 (4/7) 0.85 (17/20) 0.44 (4/9) 0.72 (21/29)
4 0.91 (21/23) 0.58 (7/12) 0.81 (21/26) 0.78 (7/9) 0.80 (28/35)
5 0.81 (17/21) 0.76 (13/17) 0.81 (17/21) 0.76 (13/17) 0.79 (30/38)
6 0.96 (24/25) 0.64 (7/11) 0.86 (24/28) 0.87 (7/8) 0.86 (31/36)
G-FAST: Gaze-face arm speech time; PPV: Positive predictive value; NPV: Negative predictive value

®4 AFAMEAISVEITNR G-FAST ERIAFNBEMEERFEFHREE. $7E. PPV, NPV FIEHE
Tab 4 Sensitivity, specificity, PPV, NPV and accuracy of emergency physicians diagnosing mild and severe stroke
with G-FAST scale in different months

Time Sensitivity Specificity PPV NPV Accuracy
2017-11 0.69 (11/16) 0.73 (8/11) 0.79 (11/14) 0.62 (8/13) 0.70 (19/27)
2017-12 0.75 (6/8) 0.70 (7/10) 0.67 (6/9) 0.78 (7/9) 0.72 (13/18)
2018-01 0.86 (12/14) 0.86 (6/7) 0.92 (12/13) 0.75 (6/8) 0.86 (18/21)
2018-02 0.89 (17/19) 0.57 (4/7) 0.85 (17/20) 0.67 (4/6) 0.81 (21/26)
2018-03 0.85 (11/13) 0.50 (2/4) 0.85 (11/13) 0.50 (2/4) 0.76 (13/17)
2018-04 0.93 (14/15) 0.67 (4/6) 0.87 (14/16) 0.80 (4/5) 0.86 (18/21)
2018-05 0.83 (10/12) 0.90 (9/10) 0.91 (10/11) 0.82 (9/11) 0.86 (19/22)
2018-06 0.87 (13/15) 0.64 (7/11) 0.76 (13/17) 0.78 (7/9) 0.77 (20/26)

G-FAST: Gaze-face arm speech time; PPV: Positive predictive value; NPV: Negative predictive value
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Tab 5 Time consumption of whole-process of pre-hospital transport management for 8 stroke patients

No. Estimated time #/min Actual time #min G-FAST Treatment NIHSS SICH
Tl T2 T2—T1 T3 TI+T3 T4 T5 T4+T5 DIDOtime T6 score method score

1" 36 58 22 89 125 32 81 113 125 238 3 Conservative 22 -
2° 29 64 35 89 118 35 75 110 95 205 3 Thrombolysis 11 No
3° 1 85 84 89 90 - 8 82 94 176 3 Thrombectomy 23 No
4 24 71 47 89 113 30 95 125 61 186 3 Thrombectomy 33 No
5° 18 67 49 89 107 22 8l 103 84 187 3 Thrombectomy 4 No
6 35 73 38 89 124 37 105 142 12 154 3 Conservative - —
7 33 62 29 89 122 28 98 126 43 169 4 Bridging 23 No
8 29 69 40 89 118 — 80 80 - 108 3 Thrombectomy 18 No

*: The patients were transported directly from the PSC to the closest CSC without any treatment; : The patient was transported
directly from the spot to the closest CSC. T1: Estimated interval time from the spot to PSC; T2: Estimated interval time from the spot
to CSC directly; T2—T1: Estimated increased time directly transferring the patient to CSC; T3: Estimated interval time from PSC
to CSC; T1+T3: Total time on the road; T4: Actual interval time from the spot to PSC; T5: Actual interval time from PSC to CSC;
T4-+T5: Actual total interval time from spot to CSC; DIDO: Door-in-to-door-out; T6: Actual total time from the spot to CSC;
G-FAST: Gaze-face arm speech time; NIHSS: National Institutes of Health stroke scale; SICH: Symptomatic intracerebral

hemorrhage; PSC: Primary stroke center; CSC: Comprehensive stroke center
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