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Surgical group
(n = 30)

Conservative
group (n = 21)

Mean value
difference

Difference 95 % confidence interval

Lower

Upper

Age (y) 60.967 & 9.960 61.095 & 10.227 —0.129 —5.886 5.629 0.000 —0.045
Males 17 (56.7%) 13 (61.9%) 0.140
Females 13 (43.3%) 8(38.1%) 0.140
Comorbidities 3(10.0%) 5(23.8%) 1.781
Smoking history 3(10.0%) 1 (4.8%) 0.469
Initial GCS 10.133 £+ 2.70 11.667 & 2.887 —1.533 —3.122 0.055 0.194 —1.940
Initial ICH volume (mL) 44.443 £ 14.329 38.000 £ 9.813 6.443 —0.808 13.694 2.879 1.786
AGCS 1.567 + 1.716 0.095 £ 1.179 0.60247

Time of hematoma disappearance (d) 9.100 & 3.871 23.810 £ 3.803 —14.710 =16.907 =12.512 0.070 —13.450
AADL 25.833 £ 10.755 17.619 4 13.098 8.214 1.486 14.943 2.822 2.453
Hospitalization days (d) 33.467 & 12.760 33.000 £ 12.857 0.467 —6.852 7.785 0.165 0.128
Complications 22 (73.3%) 11 (52.4%) 2375

GCS, Glasgow Coma Scale score; ICH, intracerebral hemorrhage; ADL, Activities of Daily Living.
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Good Poor

outcome outcome

(n = 147) (n=5%)
Peripheral blood cell counts and inflammatory markers
Neutrophil on the 1st postoperative day (x 10°/L) 9.28 & 5.00 8.82 +4.49 11.34 £ 5.55 <0.001
Lymphocyte on the Ist postoperative day (x 10°/L) 0.90 £ 0.57 0.95 4 0.60 0.8240.43 0.081
System inflammation response index on the Ist postoperative day 7.18 £8.44 5.87 £6.56 1021+ 8.83 <0.001
(x10°/L)
Systemic immune inflammation index on the 1st postoperative day 1,891.87 + 1,65247 | 1,787.56 % 1,564.96 | 2,385.61 % 1,788.81 0.001
(x10°/L)
Neutrophil-lymphocyte ratio on the 1st postoperative day 10.72 £ 824 9.94+7.57 14.05 4 11.59 <0.001
Platelet-lymphocyte ratio on the Ist postoperative day 200.04 + 126.24 196.55 % 116.43 212.20 £ 167.06 0.275
Neutrophil on the 7th postoperative day (x 10°/L) 7.49 £4.45 6.95+3.33 10.66 = 4.59 <0.001
Lymphocyte on the 7th postoperative day (x10°/L) 1.26 4071 1.30 £ 0.67 1.09£0.68 0.017
System inflammation response index on the 7th postoperative day 417 £423 3.6443.08 7284878 <0.001
(x10°/L)
Systemic immune inflammation index on the 7th postoperative day 1,272.53 £ 1,136.51 1,212.70 £ 938.36 1,977.70 + 1,762.96 <0.001
(x10°/L)
Neutrophil-lymphocyte ratio on the 7th postoperative day 5.81£4.50 6.95+333 9.48 +9.30 <0.001
Platelet-lymphocyte ratio on the 7th postoperative day 171.05 = 102.84 167.46 % 94.80 19212 % 138.35 0.416
Blood cell counts in cerebrospinal fluid
White blood cell count in cerebrospinal fluid on the st postoperative 0.146 % 0.323 0.119 = 0.260 0.400 = 0.607 <0.001
day (x10°/L)
Red blood cell count in cerebrospinal fluid on the 1st postoperative day 129 +253 103 + 200 3114221 <0.001
(x10°/L)
White blood cell count in cerebrospinal fluid on the 7th postoperative 0.243 £0.493 0.133 £0.348 0.451 & 0.866 0.001
day (x10°/L)
Red blood cell count in cerebrospinal fluid on the 7th postoperative 345+773 260358 86.5+202.8 <0.001
day (x10°/L)
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Cut-off value Area under Youden index P-value Sensitivity Specificity

the curve
(95% ClI)

On the 1st postoperative day

Neutrophil (x10°/L) 10.40 0.705 (0.622-0.788) 0.366 <0.001 67.9% 68.7%
System inflammation 59 0.678 (0.594-0.762) 0315 <0.001 81.10% 50.3%
response index (x10%/L)

Systemic immune 2,054.51 0.659 (0.576-0.743) 0.279 0.001 66.00% 61.9%
inflammation index

(x10°/L)

Neutrophil-lymphocyte 1124 0.678 (0.597-0.759) 0.305 <0.001 67.90% 62.6%
ratio

RBCs in cerebrospinal 177 0.733 (0.629-0.837) 0.493 <0.001 82.60% 66.7%
fluid (x 10°/L)

WBCs in cerebrospinal 0.180 0.761 (0.664-0.857) 0.511 <0.001 87.00% 64.2%
fluid (x 10°/L)

On the 7th postoperative day

Neutrophil (x10°/L) 9.96 0.755 (0.670-0.841) 0.490 <0.001 65.9% 83.1%
lymphocyte (x10°/L) 111 0.619 (0.524-0.715) 0.207 0.017 66.2% 54.5%
System inflammation 5.89 0.779 (0.698-0.860) 0.507 <0.001 70.50% 80.3%
response index (x 10°/L)

Systemic immune 1,894.37 0.688 (0.593-0.783) 0347 <0.001 52.30% 82.4%
inflammation index

(x10°/L)

Neutrophil-lymphocyte 8.16 0.756 (0.670-0.843) 0.481 <0.001 63.60% 84.5%
ratio

RBCs in cerebrospinal 54 0.779 (0.671-0.887) 0.527 <0.001 66.70% 86.0%
fluid (x 10°/L)

WBCs in cerebrospinal 0.192 0.715 (0.599-0.831) 0347 0.001 76.70% 58.0%

fluid (x 10°/L)
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Variable IER P-value Adjusted

odds ratio
(95% ClI)

Multivariate logistic regression model including inflammatory markers and blood cell counts in cerebrospinal fluid on
the 1st postoperative day

1 Surgical duration 2.097 0.810 6.703 0.010 8.144
(=169 min) (1.665-39.845)
Fisher grade 2.991 0.838 12.749 <0.001 19.904

(1I-1v) (3.854-102.794)
Hypertension 2.437 0.912 7.150 0.007 11.443
(1.917-68.302)
Infections 2719 1.057 6.620 0.010 15.160
(1.911-120.253)
‘White blood cell 1.910 0.976 3.826 0.050 6.753(0.996—
count in 45.776)
cerebrospinal fluid

(>0.180 x 10°/L)

Red blood cell 1.978 0.934 4488 0.034 7.227
count in (1.160-45.050)
cerebrospinal fluid
(2177 x 10°/L)

Multivariate logistic regression model including inflammatory markers and blood cell counts in cerebrospinal fluid on
the 7th postoperative day

2 Neutrophil 2.496 0.842 8.786 0.003 12.135
(=9.96x 10°/L) (2.329-63.218)
Neutrophil- 1.850 0.764 5.869 0.015 6.362
lymphocyte ratio (1.424-28.428)
(=8.16)
Red blood cell 3.684 0.901 16.698 <0.001 39.787(6.799-
count (=54 x 232.836)

10°/L)
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On the 7th postoperative day

Red blood cell r 0.091 —0.199 0.297 0.325 0.193 0.141
count in CSF

P-value 0.422 0.077 0.007 0.003 0.087 0.211
White blood cell r 0.116 —0.101 0.215 0.337 0.114 0.049
count in CSF

P-value 0.306 0373 0.056 0.002 0313 0.664
@) e postoperative da

R R PLR

Red blood cell r 0.088 —0.063 0.109 0.064 0.001 —0.048
count in CSF
White blood cell P-value 0.295 0.454 0.196 0.448 0.991 0.569
count in CSF
Red blood cell r 0.139 —0.077 0.173 0.11 0.053 —0.027
count in CSF
White blood cell P-value 0.099 0362 0.039 0.191 0.526 0.752
count in CSF

CSE, cerebrospinal fluid; N, neutrophil; L, ymphocyte; NLR, neutrophil-lymphocyte ratio; SIRI, system inflammation response index; SII, systemic immune inflammation index.
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Good outcome Poor outcome

Gender [n (%)]

Male 78 (39.0%) 52 (35.4%) 26 (49.1%) 0.080
Female 122 (61.0%) 95 (64.6%) 27 (50.9%)

Age (years) 60+ 10 59410 6249 0.019
Surgical duration (minutes) 170 + 80 160 % 70 180 % 95 0019

Glasgow coma scale score [n (%)]

<11 35 (17.5%) 12 (8.2%) 23 (43.4%) <0.001
=11 165 (82.5%) 135 (91.8%) 30 (56.6%)

With intraventricular hemorrhage [n (%)]

No 112 (56.0%) 95 (64.6%) 17 (32.1%) <0.001
Yes 88 (44.0%) 52 (35.4%) 36 (67.9%)
Hunt-Hess grade [n (%)]

I-11 133 (66.5%) 115 (78.2%) 18 (34.0%) <0.001
1I1-v 67 (33.5%) 32(21.8%) 35 (66.0%)
Fisher grade [n (%)]

111 128 (64.0%) 113 (76.9%) 15 (28.3%) <0.001
-1V 72 (36.0%) 34 (23.1%) 38 (71.7%)
Surgical mode [n (%)]

Embolization 165 (82.5%) 131 (89.1%) 34 (64.2%) <0.001
Craniotomy 35 (17.5%) 16 (10.9%) 19 (35.8%)

Hypertension

No 93 (46.5%) 75 (51.0%) 18 (34.0%) <0.001
Yes 107 (53.5%) 72 (49.0%) 35 (66.0%)

Diabetes

No 174 (87.0%) 127(86.4%) 47 (88.7%) 0672
Yes 26 (13.0%) 20(13.6%) 6(11.3%)

Location of aneurysm

Anterior circulation aneurysms [n (%)] 187 (93.5%) 139 (94.6%) 48 (90.6%) 0.312
Posterior circulation aneurysms [ (%)] 13 (6.5%) 8 (5.4%) 5(9.4%)
Coronary atherosclerotic heart disease [n (%)]

No 193 (96.5%) 143 (97.3%) 50 (94.3%) 0.574
Yes 7 (3.5%) 4(2.7%) 3(5.7%)

Infections [n (%)]

No 62 (31.0%) 56 (38.1%) 6(11.3%) <0.001
Yes 138 (69.0%) 91 (61.9%) 47 (88.7%)
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Cumulative incidence (%)

Death within 3 months Death within 1 year

107, AP — Ql — Q2 — @ — Q4 &l AP — QI — Q@2 — @3 — Q4
4 K4
Logrank P = 0.015 3 | Logankp=00ss
g
3 33
3
2
g
|
g
1 31
0 0
0 30 60 90 0 90 180 270 360
Days Days
Number at risk Number at risk
Q1 2794 2776 2768 2764 Q1 2794 2764 2746 2732 2407
Q2 2864 2848 2841 2830 Q2 2864 2830 2813 2798 2458
Q3 2894 2882 2869 2855 Q3 2894 2855 2841 2815 2449

Q4 2853 2826 2810 2796 Q4 2853 2796 2779 2761 2406
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Characteristics uartiles of ALP

Overall Q1 (<62) Q2 (62-75) Q3(75-91) Q4 (>91)

n 11405 2794 2864 2894 2853
AlS 10,525 (923) 2,531 (90.6) 2,637 (92.1) 2,687 (92.8) 2,670 (93.6) <0001
Age, years 63.0(54.0,70.0] 620[540,710]  620(540,690] | 620(540,70.0] | 63.0(550,70.0] 011
Men, n (%) 7,784 (68.3) 2080 (74.4) 2065 (72.1) 1991 (68.8) 1,648 (57.8) <0001
Body mass index, kg/m* 245(226,26.5] 245(226,264] | 245(226,264] | 245[226,266] | 245(225,266] 0920
Current smoking, 1 (%) 3,605 (31.6) 863 (30.9) 926 (32.3) 970 (33.5) 846(29.7) 0010
Heavy drinking, 1 (%) 1,628 (143) 487 (17.4) 426 (149) 417 (14.4) 298 (10.4) <0.001
Prestroke mRS score 00[00,1.0] 0.0[00,00] 00(0.0,10] 00[00,1.0] 0.0(00,10] 0.008
NIHSS score at admission 30(10,60) 30(10,50] 30(10,50) 30(10,60] 40[10,60] <0001
TOAST classification, n (%) 0605

Large-artery atherosclerosis 2,898 (25.4) 699 (25.0) 701 (24.5) 737 (25.5) 761(26.7)

Cardioembolism 91(6.1) 188 (6.7) 170(59) 168 (5.8) 165 (5.8)

Small-vessel occlusion 2392(21.0) 579(20.7) 604 (21.1) 628(21.7) 581(20.4)

Other determined etiology 147(13) 38(1.4) 42(15) 38(1.3) 29(1.0)

Undetermined etiology 5,277 (46.3) 1,290 (46.2) 1,347 (47.0) 1323(45.7) 1317 (46.2)

Medical history, (%)

Hypertension 7,123 (62.5) 1,695 (60.7) 1778 (62.1) 1810 (62.5) 1840 (64.5) 0.029
Diabetes mellitus 2,662 (23.3) 661 (23.7) 659 (23.0) 687(23.7) 655(23.0) 0.844
Dyslipidemia 861(7.5) 233(83) 184(6.4) 230(7.9) 214(75) 0,039
Previous stroke 2,527(22.2) 592 (21.2) 643 (225) 636 (22.0) 656 (23.0) 0.411
Coronary heart disease 1,189 (10.4) 283 (10.1) 281 (9.8) 290 (10.0) 335(117) 0.065

Treatment in hospital, 1 (%)

Intravenous thrombolysis 949 (8.3) 296 (10.6) 229(8.0) 231(8.0) 193 (6.8) <0.001
Mechanical thrombectomy 32(0.3) 12(0.4) 9(0.3) 5(0.2) 6(0.2) 0258
Antiplatelet agents 11,002 (96.5) 2,682(96.0) 2743(95.8) 2,804 (96.9) 2773(972) 0010
Anticoagulant agents 1,191 (10.4) 307 (11.0) 275(9.6) 289 (10.0) 320(11.2) 0.138
Lipid-lowering agents 10,889 (95.5) 2,663 (95.3) 2,726 (95.2) 2,760 (95.4) 2,740 (96.0) 0434

Laboratory tests

TC, mmol/L 42(34,49) 41(3.4,48) 41(3.4,48) 4.2(34,50) 42[35,50] <0.001
HDL-C, mmol/L. 11[09,13] 11009, 1.3] 11[09,13] 11009,13] 11[09,13] 0.006
LDL-C, mmol/L 25(19,3.1] 24(18,31] 24[19,3.1] 25019,3.1] 25[19,32] 0.004
TG, mmol/L 14(10,19] 13(10, 18] 14(10,19] 14[10,20) 14[1.1,20] <0001
ALT, UL 180 (13.0,25.0] 170120, 23.0) 1770130,250] | 180(130,250]  19.0(140,28.0] <0001
AST, UL 19.0 (160, 24.0] 18.0150,226) 190(153,239] | 190(160,240]  20.0[160,260] <0.001
€GFR, mL/min/1.73m* 93.2(820,101.8) 93.0(814,1020]  935(828,1020]  935[825,1017]  93.0(81.4,1018] 0.465
hs-CRP, mg/L 18(0.8,46] 13(07,3.5] 16(0.8,4.2] 19(09,47) 23(10,57) <0001

Continuous variables are expressed as median (interquartile range). Categorical variables are expressed as frequency (%). AIS, acute ischemic stroke; ALP, alkaline phosphatase; ALT, alanine
aminotransferase; AST, aspartate aminotransferase; eGFR, estimated glomerular fitration rate; HDL-C, high-density lipoprotein cholesterols hs-CR, high-sensitvity C-reactive protein; LDL,
low-density lipoprotein cholesterol; mRS, modified Rankin Scale; NIHSS, National Istitutes of Health Stroke Scale; TC, total cholesterol; TG, triglycerides; TOAST, Trial of ORG 10172 in
Acute Stroke Treatment.
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1990 2019 AAPC t P

Male
Deaths
(ten thousand) 3.01 10.28 4.19 11.01 <0.001
ASMR (per 100,000) 11.63 14.08 0.43 1.04 0.299
ASDR (per 100,000) 198.01 239.17 0.54 1.45 0.148
Female
Deaths
(ten thousand) 3.03 715 2.93 12.40 <0.001
ASMR (per 100,000) 8.91 7.51 -0.71 -3.22 0.001
ASDR (per 100,000) 172.08 155.46 -0.38 -1.43 0.152
Both
Deaths
(ten thousand) 6.04 17.42 3.61 11.43 <0.001
ASMR (per 100,000) 9.94 10.18 -0.02 -0.06 0.949
ASDR (per 100,000) 182.62 192.34 0.08 0.28 0.782
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Total, N p-value

Yes, N (%)

Oral anticoagulation 0442
None 356 (97) 103) 367
Warfarin 628(96.3) 24(3.7) 652
Dabigatran 111 (98.2) 2018) 13
Rivaroxaban 462(96.9) 15(6.0) 477
Apixaban 349 (96.1) 14(39) 363
Enoxaparin 44(936) 3(64) 47
Edoxaban 1(100) 0 1

Antiplatelet

Aspirin 0.209
No 1,220(97) 38(3) 1,258
Yes 731(959) 31(4.0) 762

Clopidogrel 0711
No 1,698 (96.6) 59 (3.4) 1757
Yes 253(96.2) 10(38) 263

Ticagrelor <0.001
No 1939 (96.7) 66(3.3) 2005
Yes. 12(80) 3(20 15

Prasugrel 0079
No 1946 (96.6) 68 (3.4) 2014
Yes 5(833) 1067) 6

Any antiplatelet 0.208
No 1,193 (97) 37(3) 1,230
Yes 758 (95.9) 32(41) 790

Two antiplatelets 0.364
No 1833 (96.7) 62(3.3) 1895
Yes 118 (944) 7(56) 125

Other medications

Beta Blocker 0.040
No 394 (98.3) 707) 401
Yes 1,557 (96.2) 62(3.8) 1619

Amiodarone 0035
No 1,584 (97) 49(3) 1633
Yes 367 (94.8) 20(52) 387

CCBs <0.001
No 1735 (96.4) 65(3.6) 1800
Yes 216 (98.2) 4(18) 220

Digoxin 0972
No 1,643 (96.6) 58 (3.4) 1701
Yes 308 (96.6) 1134) 319

Flecainide, tambocor or encainide 0248
No 1914 (96.5) 69(35) 1983
Yes 37 (100) 0(0) 37

RAAS 0559
No 1,199 (96.8) 40(3.2) 1239
Yes 752(96.3) 2967) 781

Statin 0035
No 1,233 (97.2) 35(28) 1,268
Yes 718 (95.5) 34 (45) 752

Diuretic 0322
No 1,190 (96.9) 38(3.1) 1,228
Yes 761 (96.1) 31(39) 792

CCBs, Calcium channel blockers (diltiazem or verapamil), RAAS, renin-angiotensin-aldosterone system inhibitors (including Angiotensin-converting-enzyme inhibitors and Angiotensin
receptor blockers).
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interval
Diab v, 26 0.001
iabetes (yes vs (5
no)
History of stroke 26 0.001
(15-4.6)

(yes vs.no)
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871 (95.8)

1834(96.6)
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1,440 (96.8)

511(96.1)

Stroke

Yes, N (

2(11)
5(18)
13 (28)
35(47)

14(4.0)

34(3.7)
35(32)

14(3.2)
20(3.0)
28(3.7)

64(37)
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Factor Overall (n = 83) HERS group Conventional group p value

(n=50) (n=33)

Age, years 79(73-85) 785 (72.5-84] 79 (73-86) 062
Male (%) 52(627) 31(620) 21(636) 1
MRS score before admission 000-1] 0f0-1) 0fo-1) 0.74
Onset-to-door time, min 55 [41-111) 55 (41.5-80] 56 (41-157) 053
NIHSS score at admission 20(13.5-28) 20(115-29] 21(14-26) 087
Door-to-picture time, min 20 (155-28] 19(13-23] 28 (17-40] <0.001
ASPECTS at admission 9(8-10] 9(8-10] 9(8-10] 0.64
Etiology (%)

Cryptogenic 20 (24.1) 8(16.0) 12(364) 0.13

Atrial fibrillation 56 (67.5) 38(76.0) 18 (54.5)

Arteriosclerotic disease 5(6.0) 3(6.0) 2(6.1)

Right-to-left shunt 2(24) 120 1(3.0)

Culprit lesion (%)

M1 segment of middle cerebral

44(53.0) 29(58.0) 15 (45.5) 051
artery
M2 segment of middle cerebral
12(145) 6(12.0) 6(182)
artery
Internal carotid artery 20 (24.1) 10(20.0) 10(303)
Basilar artery 7(8.4) 5(100) 2(6.1)
Tandem lesions (%) 448) 2(40) 2(61) 1
Tissue plasminogen activator
56 (67.5) 37(74.0) 19(57.6) 0.15
administration (%)
Door-to-needle time, min 77(66.5-100.5] 74 [64-84] 100 (78-107) 0.007
Procedures (%)
Fragmentation 204 0(0.0) 2(6.1) 0.16
Mechanical thrombectomy 80 (96.4) 49(98.0) 31(93.9)
Carotid artery stenting and
102 120) 000.0)
mechanical thrombectomy
Door-to-puncture time, min 107 [83-132] 99.5[75.75-117.5] 131 [98-166] 0.001
Door-to-recanalization time, min 170 [142-216.5) 1625 [141.75-184.5] 201.5[154-251] 0018
Onset-to-recanalization time, min 239 (190.5-318) 225(188.25-269.75) 274 201-369] 010
Thrombolysis in cerebral infarction
grade (%)
0 204 2(40) 0(00) 034
1 204 000.0) 2(61)
2 10 (12.0) 6(12.0) 4(12.1)
2 24(28.9) 13(26.0) 11(333)
3 45(54.2) 29(58.0) 16 (48.5)
Intracranal cerebral hemorrhage
16(19.3) 9(18.0) 7(1.2) 078
(%)
Symptomatic intracranial cerebral
11133) 6(12.0) 5(15.2) 075
hemorrhage (%)
ASPECTS 30 days after admission 7(5-85) 615-8] 7(4-9) 077
Length of hospital stay, days 23(145-31] 225(14.5-305) 23(15-31] 071
NIHSS score 30days after admission 16 [8.5-27) 16 9-27) 18 [7-26] 094
mRS score 30days after admission 4[2-5) 4[2-5) 4[3-5) 022
Favorable neurological outcome
22(265) 16(320) 6(182) 021
30days after admission (%)
Continuous variables are presented as median [interquartile range]. Categorical variables were presented as count (percentage). ASPECTS, Alberta Stroke Program Early Computed

Tomography Score; HERS, hybrid emergency room system; NIHSS, National Institutes of Health Stroke Scale; mRS, modified Rankin Scale.
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Variable N (%)

Gender
Male 925 (45.8)
Female 1,095 (54.2)

Age in years

<50 184(9.1)
50-59 275(13.6)
60-69 461 (22.8)
70-79 752(37.2)
>80 348(17.2)

Current smoking

Non-smoker 1740 (86.1)
Smoker 280 (13.9)
Body Mass Index (Kg/m?)
<25 436 (21.6)
25-299 660 (32.7)
>30 766 (37.9)
Ischemic heart disease 243(12.0)
History of stroke 310(15.4)

Strok risk (CHA2DS2-VASc score)

Low risk 1,205 (59.6)
High risk 815 (40.4)
Hypertension 1,506 (74.6)
Diabetes 881(43.6)

Dyslipidemia 909 (45.0)
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AIS patients who underwent
endovascular treatment
n=115

Excluded patients

| Patients transferred from other hospitals n=14
Patients who developed the disease in our hospital n=18

AIS patients included in the study
n=283

HERS group
n =50

¥

Conventional group
n=33






